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TH-OR002

Regulation of Renal Cyst Formation by Phosphodiesterase 1A in Zebrafish
Caroline R. Sussman,' Christopher James Ward,> Amanda Christine Leightner,’
Peter C. Harris,? Vicente E. Torres.> !Physiology & BME, Mayo Clinic,
Rochester, MN; *Nephrology & Hypertension, Mayo Clinic, Rochester, MN;
*Biochemistry & Molecular Biology, Mayo Clinic, Rochester, MN.

Background: A large body of evidence indicates the importance of elevated cAMP
in Polycystic Kidney Disease (PKD). Accumulation of cAMP in cystic tissues may in
part be due to enhanced adenylyl cyclase activity, but inhibition of cAMP degradation by
phosphodiesterases (PDE) likely plays an important role, as cAMP is inactivated faster
than it is synthesized. PDE]1 is the only PDE family activated by calcium, which is reduced
in PKD cells.

Methods: To assess the contribution of the PDE1A subfamily to renal cyst formation,
we examined the expression and function of PDE1A in zebrafish using RT-PCR and antisense
morpholinos (MO), and effects of the PDE1 inhibitor, vinpocetine.

Results: We identified two splice isoforms with alternative starts corresponding to
human PDE1A1 and PDE1AS. Each has 77% amino acid identity to its human ortholog
overall, and 89% in the hydrolase domain. Two splice-blocking (SB) MO caused deletion
of exon 7, at the beginning of the hydrolase domain, and increased the percent of embryos
with renal cysts and/or tubule dilation (32%+12 (n=4) or 12%=+5 (n=3) vs 1%+1, p<0.002,
t-test). One SB MO also caused phenotypes similar to PKD2 mutant zebrafish including
hydrocephalus (79%+14 vs. 3%+2, p=3e-6, t-test, n=4) and curvature (44%=12 vs.
10%=+5, p=0.004, t-test, n=4). A third MO targeting the start of the PDE1A1 isoform also
increased the percent of embryos with renal cysts (42%=+13 vs 3+2, p=0.01, t-test, n=4)
and hydrocephalus (85%+8 vs 3%3, p=0.001, t-test, n=4). Vinpocetine caused defects
in glomerulus development visualized in a transgenic reporter fish, Tg(wt/b:EGFP).
Vinpocetine additionally caused edema, dorsal curvature, and inhibited clearance of 10K
MW rhodamine-dextran. Differences between vinpocetine and PDE1A MO may be due to
inhibition of PDE1B and PDEIC, in addition to PDE1A, by vinpocetine.

Conclusions: Overall, data indicate that PDEIA has potent effects on kidney
development and cyst formation, and are consistent with PDE1A function downstream of
Polycystin 1/Polycystin 2.

Funding: NIDDK Support

TH-OR003

Defective Glucose Metabolism in Polycystic Kidney Disease Identifies a
Novel Therapeutic Paradigm [Isaline Rowe,' Marco Chiaravalli,' Valeria
Manella,' Valeria Ulisse,' Monika Pema,' Xuewen Song,” Silvia Mari,' Giacomo
Quilici,' York P. Pei,? Giovanna Musco,' Alessandra Boletta.! 'DTI-DIBIT San
Raffaele, Milan, Italy; *University Health Network and University of Toronto,
Toronto, Canada.

Background: ADPKD is a common genetic disorder characterized by bilateral renal
cyst formation. Identification of de-regulated cascades has led to the initiation of several
clinical trials, but an effective therapy is still lacking. Using PkdI knock-out cells we
identified metabolic alterations in ADPKD that could be targeted for therapy.

Methods: We performed a metabolomic screening using NMR analysis followed by
biochemical studies, microarrays and real-time analysis of the expression levels of the
enzymes involved using cells as well as cystic tissues derived from either a PKD mouse
model or human ADPKD kidneys.

Results: Metabolomic profiling of the extracellular medium of PkdI” and Pkdl**
MEFs indicated an increase in glucose uptake and lactate production in the mutant cells,
suggesting an increased aerobic glycolysis.

Consistent with this, intracellular ATP concentration and glycolytic enzymes gene
expression was enhanced in the mutant compared to the wt cells whereas the mitochondrial
potential was unchanged. Notably, glucose deprivation reduced proliferation and sensitized
PKDI mutant cells to apoptosis.

Next, we analysed glycolytic enzymes gene expression using microarray databases
derived from PKD/ human renal cysts and found that several genes encoding glycolytic
enzymes were up-regulated. A similar upregulation of glycolytic enzymes and ATP content
was found in the cystic kidneys of a Pkd " :Ksp-Cre mouse model.

Notably, treatment of this mouse model with 2DG, an inhibitor of glycolysis, greatly
reduced kidney weight and proliferation rates in the cystic epithelia. Importantly, 2DG
also increases the number of non-cystic tubules. Finally, we show that these metabolic
alterations depend on the ERK pathway acting by inhibiting the LKB1-AMPK axis and
activating the mTORC1-glycolytic cascade.

Conclusions: Our data show that defective glucose metabolism is involved in ADPKD
and provide the rationale for a novel therapeutic approach.

Funding: Private Foundation Support

TH-OR004

A BET Bromodomains Inhibitor Decreases Cystic Epithelial Cell
Proliferation through Targeting c-Myc Xia Zhou, Lucy X. Fan, Wei Liu,
Xiaogang Li. Department of Pediatrics and Physiology, Medical College of
Wisconsin, Milwaukee, WI.

Background: Overexpression of c-Myc is proposed to play an important role in the
pathogenesis of polycystic kidney disease (PKD). The increased expression of c-Myc has
been reported in all rodent models of PKD and human ADPKD, which makes c-Myc as
a potential therapeutic target in ADPKD. JQ1, a selective small-molecular inhibitor of

ADPKD: Is a Cure on the Horizon?

Oral Abstract/Thursday

BET bromodomains (BRD), down-regulates c-Myc transcription through inhibition of
BRD proteins. We hypothesized that targeting c-Myc with JQ1 might prevent/delay cyst
formation.

Methods: To determine whether overexpression of c-Myc in renal cystic epithelial
cells is induced by BRD proteins and test whether JQ1 prevents/delays renal cyst formation
in ADPKD mouse model, we treated renal cystic epithelial cells and Pkd! conditional
knockout mice with JQ1.

Results: We found that c-Myc mRNA and protein expression were upregulated in Pkd1
mutant mouse embryonic kidney epithelial (MEK) cells, postnatal Pkd 1 homozygous PN24
cells and kidney tissues from Pkd1"**#**:Ksp-cre mice compared to that in Pkd! wild type
MEK cells, postnatal Pkd 1 heterozygous PH2 cells and Pkd 1 wild type kidneys respectively.
We also found that BRD4 mRNA was increased in Pkdl postnatal homozygous PN24
cells compared to that in Pkd! postnatal heterozygous PH2 cells. Treatment with JQI 1)
decreased the levels of c-Myc mRNA and protein in a time-dependent manner in Pkd!
mutant MEK cells and PN24 cells; 2) increased the expression of p21 mRNA and protein,
which is transcriptionally down-regulated by the c-Myc; 3) decreased the phosphorylation
of Rb in Pkdl mutant MEK cells; 4) decrease cystic epithelial cell proliferation indicated
by inhibition of S phase entry with FACS analysis. These results suggested that JQ1
might inhibit renal cystic epithelia proliferation through BRD4-c-Myc- p21 pathway.
Further, we found that JQ1 strikingly delayed cyst development in the kidneys from
Pkd 1"*/ex:K sp-cre mice.

Conclusions: In sum, JQI produces a potent antiproliferative effect through targeting
c-Myc in renal cystic epithelia and delays renal cyst formation, which may function as a
therapeutic strategy in ADPKD.

Funding: NIDDK Support

TH-OR005

Novel Insights into the Development of Renal Fibrosis in ADPKD
Kandai Nozu,"? William E. Sweeney,"? Dorien J.M. Peters,* Ellis D. Avner."?3
!Children’s Research Institute, Children’s Hospital of Wisconsin, Milwaukee,
WI; *Pediatrics, Medical College of Wisconsin, Milwaukee, WI; *Physiology,
Medical College of Wisconsin, Milwaukee, WI; *Human and Clinical Genetics,
Leiden Medical Center, Leiden, Netherlands.

Background: Autosomal dominant polycystic kidney disease (ADPKD) is characterized
by two phases: 1) bilateral kidney enlargement; and 2) diffuse intraparenchymal fibrosis.
The C57BL6/J-Pkd " (Pkd1-W) is a novel orthologous mouse model of ADPKD which
demonstrates both characteristic phases with cyst formation beginning in late gestation and
fibrosis beginning at PN28. This model is ideal for studying the pathogenesis and potential
therapeutic intervention of both phases. KD019, is a novel multi-kinase inhibitor effective
in reducing cyst formation (In Press JASN 2012).

Methods: In this study we tested the hypothesis that KDO019 retards ADPKD specific
fibrosis. Cystic and control Pkd1-W mice received KD019 (30mg/kg;IP) or vehicle daily
from PN-8 to PN 28. Evaluation included target analysis and changes in molecular and
standard pathologic markers of fibrosis.

Results: KD019 decreased phosphorylation (activity) of all KD019 targets including
ErbB1, ErbB2, ¢-Src and VEGFR2 (KDR). However, expression of TGF-f3, TNF-a, and
macrophage recruitment to interstitial areas showed no difference compared to controls.
Despite decreasing cystic changes, KD019 therapy did not eliminate early stages of
interstitial fibrosis.

Conclusions: These data suggest that in genetically-determined ADPKD, the fibrosis
which leads to renal failure may be independent of the pathways that lead to cyst formation.
The identification of a RTK-independent pathway of renal interstitial fibrosis in ADPKD
may provide new insight into the development of interstitial fibrosis in a number of
progressive renal diseases in which fibrosis and disease progression follow an acute insult
despite elimination of the initial injury. In conclusion, we speculate that in ADPKD, the
two phases of: 1) cyst formation and growth; and 2) renal fibrosis may be independent. If
confirmed, treatment of human ADPKD in the future may require anti-fibrotic therapies
in addition to therapies which reduce cyst formation.

Funding: NIDDK Support, Private Foundation Support

TH-OR006

A Novel PPARY Agonist DJ5 Retards Cyst Growth and Preserves Kidney
Function in a PKD1 Conditional Knock Out Mouse Model Xueqi Wang,'?
Yang Liu,? Rudolf P. Wuthrich,> Andreas L. Serra,> Changlin Mei.? Kidney
Institute of PLA, Department of Nephrology, Shanghai Changzheng Hospital,
Second Military Medical University, Shanghai, China, *Institute of Physiology,
University Zurich, Division of Nephrology, University Hospital Zurich, Zurich,
Switzerland.

Background: Several studies have shown that the TZD class of PPARy agonists could
reduce renal cystogenesis, retard the progression of kidney failure and prolong survival
in animal models of ADPKD. However, treatment with TZDs was associated with fluid
retention and heart failure. To overcome these side effects, we developed a novel non-TZD
PPARYy agonist termed DJ5 which did not cause cardiac side effects in the Han:SPRD rat
model of PKD, yet it significantly inhibited cyst epithelial cell proliferation and retarded cyst
development in these rats. The purpose of the present study was to investigate the therapeutic
effect of DJ5 in a mouse model which is orthologous to human ADPKD.

Methods: Tamoxifen (150 mg/kg/d) was given to nursing mothers of PkdI knockout
mice from P10 to P12. From P7-P21, DJ5 (100 mg/kg/day) was administered to the nursing
mothers by gavage. After weaning, from P22-P35, DJ5 (100 mg/kg/day) was administered
to the mice directly through gavage. At P36, 24-hr urine samples were collected and the
kidneys were harvested.

Key: TH - Thursday; FR - Friday; SA - Saturday; FC - Free Communication; PO - Poster; PUB - Publication Only
Underline represents presenting author/disclosure.
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Results: Compared with vehicle treated Pkdl”"mice, DJS treatment reduced the BUN
for 80.5% (P=0.002), the the two-kidney/total body weight ratio for 43.8% (P=0.014)
without causing body weight loss. cyst volume density for 30.5% (P=0.001). Ki-67 staining
was decreased while TUNEL staining was increased in dilated tubular and cyst epithelial
cells in DJ5 treated Pkd ™" mice compared with the vehicle group.

Conclusions: The new PPARy agonist DJS markedly delays the loss of renal function,
retards cyst development, inhibits the dilated tubular epithelial cell proliferation, and
increases apoptosis in cyst lining epithelial cells in Pkdl”- mice. DJ5 might become a
potential drug candidate to retard progressive renal failure in patients with ADPKD in
the future. The mechanisms of the pathways which are influenced by DJ5 will be further
investigated.

TH-OR007

Glucosidase IT Activity Represents a Novel Urine Biomarker in the Detection
Autosomal Dominant Polycystic Liver Disease (ADPLD) due to Mutations
in PRKCSH Sorin V. Fedeles,' Xin Tian,' Rachel Gallagher,' Sohan Lal,! Ming
Ma,' Vicente E. Torres,? Stefan Somlo.! ‘Internal Medicine/Nephrology, Yale
School of Medicine, New Haven, CT; *Internal Medicine/Nephrology, Mayo
Clinic, Rochester, MN.

Background: PRKCSH is one of the genes mutated in Autosomal Dominant Polycystic
Liver Disease (ADPLD) and it encodes the non-catalytic B-subunit of the ER glucose-
trimming enzyme glucosidase II (GII), involved in transmembrane/secreted glycoprotein
processing. The GIIP subunit contains an HDEL motif through which it retains the catalytic
Gllo subunit in the ER. In the current study we set forth to test the effect of Prkcsh deletion
on the activity of Glla in the context of murine and human ADPLD.

Methods: We performed GII substrate cleavage assays using cell media from GIIf
knockout cells and urine samples from both mice with conditional inactivation of Prkcsh
and ADPLD patients with heterozygous truncating mutations in PRKCSH.

Results: Removal of the HDEL motif in GIIp resulted in increased Glla activity in
the media of transfected Cos7 cells (p<0.001). Additionally, media from GIIf} knockout
cells displayed a 2-fold increase in Glla activity (p=0.0021). Conditional inactivation of
Prkesh in the kidney resulted in a gene dosage dependent increase in urine GIlo activity
in Prkesh"*; KspCre mice (*p<0.05) compared to control which was further exacerbated in
homozygous mutant Prkcsh™; KspCre mice (***p<0.001). Between the two experimental
groups, urine activity was higher in the Prkesh homozygous vs. heterozygous mice
(*p<0.05). As a control, Sec63"*;KspCre and Sec63"";KspCre mice (Sec63 is the other
known ADPLD gene acting in the same pathway with Prkcsh) did not differ in urine
Glla activity. Finally, GIla activity was examined in the urine of 4 ADPLD patients with
truncating PRKCSH mutations and found to be ~3 fold higher than control (p<0.001).

Conclusions: These data suggest that in vivo, Glla is secreted in the urine in a dose
dependent manner with reduction or absence of the ER retention motif present on the
PRKCSH gene product, GIIB. These findings suggest the utility of the GII urine assay as
a diagnostic tool for ADPLD patients with mutations in PRKCSH.

Funding: NIDDK Support

TH-OR008

Immune Cell Derived C3a AND C5a Mediate Human Alloreactive T
Cell Immunity Paolo Cravedi, Jeremy S. Leventhal, Parth R. Lakhani,
Peter S. Heeger. Department of Medicine, Mount Sinai School of Medicine,
New York, NY.

Background: Mouse studies previously showed immune cell derived C3a/C5a are
costimulatory intermediaries required for T cell activation. Herein we tested whether these
concepts apply to human alloreactive T cells.

Methods: Human DCs were matured from monocytes and naive human
CDA45RA+CD45RO-CD4+ T cells were isolated from peripheral blood by magnetic beads/
sorting. Experimental strategies included RT-PCR, flow cytometry with CFSE dilution,
ELISA (C3a, C5a, IL-12), and siRNA transfection.

Results: Human DCs produced C3, factor B (fB), and C5 RNA. LPS upregulated
C3 and fB (135.8+17.8 and 166.1+14.4 fold, respectively, p<0.05). No C3, {B or C5
RNA was detected in resting or anti-CD3/CD28 stimulated T cells. DCs and naive CD4
T cells expressed C3aR and C5aR on their surfaces. CD4 cells proliferated in response
allogeneic DCs, yielding C3a and C5a in culture supernatants (p<0.05 vs control),
indicating alloreactions cause complement production/activation. C3aR- and/or C5aR-
blockade (specific antagonists) reduced T cell proliferation (C3aR block: -28.24+25.8%,
C5aR block: -60.1+41.5%; p<0.05). We tested effects of increasing local C3a/C5a by
downregulating (siRNA) DC expression of decay accelerating factor (DAF), a surface
protein that restrains complement activation. In MLRs, DAF deficient DCs produced more
C3a/C5a (1.9+0.4/1.4+0.4 fold, respectively; p<0.05) and enhanced T cell proliferation
(26.0£2.0% increase, p<0.05). The augmented responses were abrogated by C3aR- and/
or C5aR blockade (p<0.05). When we stimulated naive CD4+ T cells with anti-CD3+C3a
we observed a 3.4+0.2 fold increase in proliferation (p<0.05) along with increased p-AKT,
the latter biochemically linking C3aR/C5aR to known T cell signaling pathways. C3a/C5a
also augmented IL-12p70 production by DCs without altering costimulatory molecule or
class II HLA levels.

Conclusions: Our findings that DC-derived and locally produced C3a/C5a mediate
human alloreactive T cell responses provide new mechanistic insight, and support the need
for testing whether C3aR/C5aR can be exploited as targets for treating T cell mediated
allograft rejection in humans.

Funding: Other NIH Support - NIAID
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TH-OR009

Critical Role of Notch Receptors in Alloimmunity Ciara N. Magee,
Tetsunosuke Shimizu, Nader Najafian, Leonardo V. Riella. Brigham & Women's
Hospital, Harvard Medical School, Boston, MA.

Background: Notch receptor signaling is known to be crucial in cell development.
More recently, Notch signaling has been found to play a key role in T cell activation and
differentiation. Using both a genetic and antibody approach, we sought to investigate the
role of Notch-1 and Notch-2 in transplantation.

Results: Using flox-cre technology, we first generated Notch1/2%x CD4-Cre mice.
We observed that NIN2DKO CD4"* T cells proliferated 10-fold less than control CD4"
T cells upon stimulation with irradiated allo-splenocytes in vitro (811£35 vs 9185+2360
c¢pm;p=0.0002), and, furthermore, produced significantly less inflammatory cytokines, as
detected by Luminex (e.g. IL1f 3£0.07 vs 209+16;p<0.01).

We then investigated the effect of a novel, selective antibody against either Notch-1
(aNotch-1) or Notch-2 (aNotch-2) on allograft survival in a fully MHC mismatched (Balb/
c¢—B6) transplant model. Mice treated with either aNotch-1 or aNotch-2 for 5 days had
significantly prolonged graft survival compared to IgG-treated controls (MST 13 and 10 vs
7 days;p=0.0019 & 0.0023, respectively). Furthermore, the addition of aNotch-1 to a single
dose of CTLA4-Ig synergistically prolonged graft survival from 30 to 66 days (p=0.002).

Using this model, we determined that use of aNotch-1 significantly inhibited CD4" and
CD8" effector memory T cells, but not splenic CD4"FoxP3" regulatory T cells (20.4+0.47
vs 19.8+1.2% controls;p=0.66). Further characterization of the thymus of aNotch-1 treated
mice revealed interruption of the maturation of CD4-CD8- double negative (DN) to double
positive thymocytes at DN stage I (CD44°CD25"). Blockade of Notch1 also significantly
affected lymphocyte function with a decrease in the frequency of cells secreting IFN-y
(250440 vs 1014£7.9;p<0.0001) and Granzyme B (114+22 vs 390+10;p<0.0001), as well
as a decrease in alloantibody production (IgG2>IgG1).

Conclusions: These data reveal an important role of Notch in T cell development
and differentiation in alloimmunity. Selective targeting of Notch receptors may have the
potential to modify the balance between effector and regulatory T cell subsets, a promising
novel approach for immune modulation in transplantation.

TH-ORO011

Different Effects of Calcineurin Inhibitor versus mTOR Inhibitor on
the Proliferation, Activation and Differentiation of Human B Cells
Giovanna La Monica,' Luting Xu,! Geetha Chalasani,? Lorenzo G. Gallon.!
'Nephrology/Medicine, Northwestern University Feinburg School of Medicine,
Chicago, IL; *Renal-Electrolyte/Medicine, University of Pittsburgh School of
Medicine, Pittsburgh, PA.

Background: In organ transplantation, humoral immunity is increasingly recognized
as an important factor in promoting transplant rejection. However, the direct effect of
immunosuppressive drugs calcineurin inhibitor (Tacrolimus, TAC) and mTOR inhibitor
(Sirolimus, SRL) on B cell proliferation, activation and differentiation is not well
documented.

Methods: Purified human B cells from healthy volunteers were stimulated with
two different protocols (BCR/CD40 and polyclonal TLR9/CpG) for 6 days. A variety of
parameters of B cell activity including proliferation, activation, differentiation, and cytokine
productions were monitored by flow cytometry.

Results: SRL at clinically relevant concentrations (e.g. 6 ng/ml) profoundly inhibited
CD19+ B cell proliferation (up to ~2 folds) compared to controls whereas TAC at 6-10ng/
ml had a minimal effect. SRL decreased total CD27+ memory B cells by 2-3 folds; however,
this inhibition was on newly expressed CD27+ B cells but not from CD27+ memory B
cells. SRL effectively blocked plasma cell differentiation (% of CD19+CD138+) even at
low dose (e.g. 2ng/ml), and totally eliminated this cell population at over 6ng/ml (% of
CD19+CD138+ and % of Blimp1+/Pax5(low) transcriptional factors). SRL-treated group
decreased absolute B cell accounts, but maintained an activated phenotype (CD25+/CD69+)
and increased expression of HLA-DR. Both SRL and TAC decreased % of CD24hiCD38hi
Breg subset without affecting CD2 1hiCD23hi Breg subset. Finally, TAC was more effective
than SRL in inhibiting inflammatory cytokine TNFalpha expression in B cells; however,
both drugs had no effects on other cytokines tested, which include anti-inflammatory
cytokines IL-10 and IL-35.

Conclusions: SRL strongly inhibits B cell responses when compared to TAC. These
data can help to guide the use of SRL in humoral alloimmune responses in transplantation.

Funding: Clinical Revenue Support

TH-ORO012

Identification of microRNAs with Critical Roles in the Differentiation and
Function of CD4+ T Helper Cells Kerem Atalar, Graham M. Lord. MRC
Centre for Transplantation, King's College London, London, United Kingdom.

Background: CD4" T cells play a central role in allograft rejection. These cells may
differentiate to multiple subtypes including T helper type 1 (Th1), Th2, Th17 and regulatory
T cells, but the mechanisms that control differentiation are incompletely understood. It
has also recently been recognised that interconversion between subsets is possible, but
the pathways that regulate lineage stability and plasticity are poorly defined. microRNAs
(miRNAs) are short non-coding RNAs that post-transcriptionally regulate gene expression,
and T cells that are globally deficient in all miRNAs have been shown to exhibit abnormal
development, survival and differentiation. However, current understanding of the specific
miRNAs that are responsible for these defects is limited.

Key: TH - Thursday; FR - Friday; SA - Saturday; FC - Free Communication; PO - Poster; PUB - Publication Only
Underline represents presenting author/disclosure.
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Methods: In order to identify candidate miRNAs of importance in CD4" T helper cell
differentiation and function we performed microarray profiling of miRNA expression in
T cell subsets. These data have been analysed in combination with genome-wide master
regulatory transcription factor binding data to select candidate miRNAs for functional
investigation.

Results: We identified a single candidate miRNA for further study from microarray and
binding data, and generated a mouse line that is deficient in this miRNA (KO). Analysis of
these animals revealed dramatic defects in T cell homeostasis and survival in vivo compared
with wild-type (WT). In addition, KO T cells exhibit default adoption of the Th1 phenotype
following T cell receptor-mediated activation and impaired lineage stability.
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Conclusions: The combination of miRNA microarray and ChIP data enabled the
identification of a miRNA that is critically important for normal T cell function and
homeostasis. We believe that these data have important implications for our understanding
of T helper cell biology, and are therefore of relevance to clinical transplantation.

TH-OR013

Overexpression of MiR-126 in the Hematopoietic Compartment Protects
against Renal Ischemia Reperfusion Injury Roel Bijkerk,'? Coen van
Solingen,'? Pieter van der Pol,' Ellen Lievers,' Nicole Schlagwein,' Danielle
Van Gijlswijk,' Annemarie Van Oeveren-rietdijk,'? Hetty C. de Boer,'? Antoine
A.F. De Vries,? Cees van Kooten,' Frank Staal,* Ton J. Rabelink,'? Anton Jan Van
Zonneveld.'? 'Nephrology, LUMC; *Einthoven Laboratory for Experimental
Vascular Medicine, LUMC;, 3Cardiology, LUMC, *‘Immunohematology and
Blood Transfusion, LUMC.

Background: Hematopoietic stem/progenitor cells (HSPC) are known to promote
kidney repair after ischemia/reperfusion injury (IRI). Stromal cell-derived factor-1 (SDF-
1) has been described to provide protection against IRI and is thought to be an important
mediator of mobilization of these HSPC to the site of injury. However, the exact mechanism
of how SDF-1 protects against renal IRI remains under debate. We previously identified
microRNA-126 (miR-126) to be able to modulate SDF-1 expression and subsequent
mobilization of HSPC. Here we investigated the effect of overexpression of miR-126 in
the hematopoietic compartment on IRI in the kidney.

Methods: Using a lentiviral construct we overexpressed miR-126 in lineage depleted
bone marrow cells. Subsequently these cells were intravenously injected into lethally
irradiated mice. Eight weeks after reconstitution of the bone marrow the mice underwent
renal bilateral IRI. Mice were sacrificed 3 days after surgery.

Results: Blood urea levels were 40% reduced in mice that overexpressed miR-126
when compared with mice that were transplanted with mock-transduced cells. In addition,
we found decreased levels of damage markers KIM-1 and NGAL. Q-PCR analyses of
inflammatory cytokines showed a shift in the expression profile towards a protected state. We
observed a 40% decrease in neutrophil influx as determined by Gr-1 staining. Surprisingly,
we did not find a reduction in the number of CD45 positive cells or F4/80 positive cells.
SDF-1 mRNA and protein levels were elevated and HSPC number was increased, suggesting
a protective effect of miR-126 through SDF-1 in mobilization of HSPC.

Conclusions: Overexpression of miR-126 in the hematopoietic compartment protects
against renal ischemia/reperfusion injury through a mechanism in which SDF-1 may play
a central role.

TH-OR014

Multi-Photon Microscopy Based Kidney Live Imaging Identifies a Series
of Micro-Circulation Changes in a Rat Acute Kidney Rejection Model
Jun-Ya Kaimori,' Yoichi Kakuta,* Hidetoshi Tsuda,' Masaki Hatanaka,’
Yoshitsugu Obi,> Hiromi Rakugi,> Masaru Ishii,> Shiro Takahara,' Yoshitaka
Isaka.? 'ATT, Osaka Univ, Japan; *Geront & Neph, Osaka Univ; *Osaka Univ
iFrec; *Urology, Osaka Univ.

Background: Multi-photon microscopy based kidney live imaging enables us to see
on-going phenomena in a living kidney, including microcirculation, and cell dynamics in
the deep kidney tissue.
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Methods: We constructed kidney live imaging system using an inverted multi-photon
microscopy and special attachments for kidney live imaging, whose images were not
affected by breathing or heart beating. We employed rat kidney syngeneic and allogeneic
transplantation models, using GFP-expressing LEW rats as recipients and wild type
LEW rats and wild type DA rats as donors, respectively, with contra-lateral native kidney
spared. After 1-4 days post transplantation, graft kidneys were observed by this system
and fluorescent dextrans.

Results: We observed more severe endothelial damages, vascular leakages and
microcirculation defects in allogeneic kidneys than syngeneic. Administration of serum of
allogeneic rat induced similar microcirculation defects in normal rat, suggesting that humoral
factors in allogeneic animal serum were implicated in compromised microcirculation. Next
we examined GFP-positive cells behavior in syngeneic or allogeneic transplanted kidneys,
using GFP-expressing LEW rats as recipients. The time laps video images in allogeneic
kidneys revealed that GFP-positive cells attached to and infiltrated between tubular cells.
Surprisingly, almost GFP-positive infiltrating cells stayed in the same focal plane when they
went across the lumen of tubules. In concordance with these images, cell tracking analysis
using IMARIS software identified the decrease in mean velocity [50.4pm/min (syn) vs
22.2um/min (allo), p<0.001] and confinement ratio [0.81 (syn) vs 0.73 (allo), p<0.001] of
allogeneic kidneys, compared with syngeneic kidneys.

Conclusions: The multi photon microscopy based kidney live imaging system enables
us to see the series of cortical microcirculation changes in an allograft kidney and will
become one of powerful tools for renal transplantation researches.

TH-ORO015

Immunomodulation with a Selective Cytopheretic Device (SCD) Improves
Myocardial Contractility and Renal Sodium Excretion in a Canine Model
of Congestive Heart Failure David Humes,'** D. Buffington,' Angela J.
Westover,! Hani N. Sabbah.* ‘Innovative BioTherapies, Inc.; *University of
Michigan, 3CytoPherx, Inc.; *Henry Ford Hospital.

Background: Cardiorenal syndrome (CRS), the most severe subset of patients with
CHE, is characterized by diuretic resistance in volume overload. Current therapy is limited
and new innovative approaches are needed. CHF is characterized by a proinflammatory
state. The cytokines, TNF-a and IL-6, inhibit mitochondrial respiration and depress
cardiac contractility (CC). Monocytes and tissue macrophages are sources of systemic
inflammation in CHF. Systemic monocyte levels correlate with poor outcome in CHF. The
SCD, a novel biomimetic device, when placed in an extracorporeal circuit with regional
citrate (c) anticoagulation has been shown to be an effective immunomodulatory device
in acute multiorgan organ failure.

Methods: To evaluate the acute effects of the SCD in a canine model of CHF, three
groups of animals were evaluated during 4 hours of treatment: SCD-C, SCD-Heparin (H),
and a sham control (S-C), n=2-5 in each group.

Results: Left ventricle (LV) ejection fraction (EF) increased substantially in the SCD-C
group from 34 + 2.3 to 48 + 3.7% while SCD-H and S-C (n= 2-5) did not change. This
effect was not due to a decline in systemic vascular resistance (SVR) which was similar in
all groups. Ventriculograms demonstrated the SCD-C to convert viable but non-contracting
myocardium to better contracting myocardium. The renal effects were also substantive. The
fractional excretion (FE) Na nearly doubled in the SCD-C compared to SCD-H increasing
from 2.2 £ t0 0.8 to 5.3 + 0.8% and FE . went from 59 + 3.1 to 81 + 11.3%. No adverse
events of arrhythmia or hypotension were observed during treatment. Isolated peripheral
blood monocytes showed a decline in IL-6 and TNF-a secretion at end of treatment compared
to baseline demonstrating a change in proinflammatory phenotype.

Conclusions: These results demonstrate that immunomodulation with the SCD
improves left ventricular function and improves natriuresis. Removal of the cardio
depressant effects of the chronic inflammatory state of CHF may be a new innovative
approach to the management of CRS.

Funding: NIDDK Support, Other U.S. Government Support
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Reproducibility of Transcutaneous Measurement of Glomerular Filtration
Rate in Conscious Mice Daniel Schock-kusch,! Esther Ermeling,? Yury
Shulhevich,' Stefania Geraci,' Jirgen Werner Hesser,' Dzmitry Stsepankou,’
Sabine Neudecker,' Stefan Koenig,®> Tobias Michael Hoerr,* Johannes Pill,’
Roland Schmitt,> Anette Melk.? ‘Medical Faculty Mannheim, University of
Heidelberg, Mannheim, Germany, *Hannover Medical School, Hannover,
Germany, *Freudenberg Forschungsdienste KG, Weinheim, Germany; *Mektec
Europe GmbH, Weinheim, Germany, *Mannheim Pharma & Diagnostics GmbH,
Germany.

Background: Recently developed approaches for the transcutaneous (TC) measurement
of glomerular filtration rate (GFR) in lab animals allow GFR assessment without blood
and/or urine sampling. Reproducability of measurements in the same animal is missing so
far. Therefore, we investigated the reproducibility using our TC GFR assessment method
in conscious mice.

Methods: Two TC GFR measurements were performed within three days in three
mouse strains. In total 31 mice were examined (Balb/c n=15 (open circles); C57BL/6
n=10 (black circles); NMRI n=6 (grey diamonds). A miniaturized fluorescence detector
(Fig.1a) allows the TC measurement of the elimination kinetics of the fluorescent GFR
marker FITC-sinistrin. The device was fixed on the depilated back of the mice using an
adhesive patch, before FITC-sinistrin (7.5 mg/100g) was injected.
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Results: Results are deplcted in fig.1.
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Mean values of the two measurements show modest day to day variability in all three
strains (b). Standard deviations do not reflect imprecision of the measurement but individual
variations of GFR (c). Good agreement between both measurements is also reflected in the
Bland Altman plot (d) with negligible bias and narrow 95% confidence interval. In total
100% of GFR values measured on day two are within the 30% range of day one, 80.6%
are within 20% and 50.6% within 10%.

Conclusions: The data given let expect the TC method appropriate for GFR monitoring
in conscious mice over a longer period of time.
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TH-ORO017

Hypertonicity Maintains a Differentiated Renal Epithelial Monolayer: A
Promising Approach for Bioartificial Kidney Sa’ad Al-lahham, Ruud A.
Bank. Department of Pathology & Medical Biology, University Medical Centre
Groningen, Groningen, Netherlands.

Background: The development of a successful bioartificial kidney faces some
challenges such as overgrowth and dedifferentiation of epithelia on synthetic membranes.
It is known that renal medullary epithelial cells are exposed to hypertonic environment in
vivo and it modulates the synthesis of the extracellular matrix proteins, therefore we aim
to investigate the effect of hypertonicity treatment on the performance of epithelial cells.

Methods: Human epithelial cells were treated with regular (300 mOsm) and hypertonic
media (400 and 500 mOsm). Hypertonic media was made by adding NaCl.

Results: We found that hypertonic media suppressed the mitochondrial activity,
suggesting the suppression of the overgrowth of cells. Morphological evaluation revealed
that hypertonic media maintained an intact epithelial monolayer, while isotonic medium
treatment resulted in a disrupted layer of cells, where some cells looked like mesenchymal
cells. On mRNA level, hypertonic media treatment significantly induced certain epithelial
markers (e.g. E-cadherin, EPCAM and ZO-1) and renal transporters (e.g. OATP4C1 and
MRP4), while it induced slightly N-cadherin and had no effect on a-SMA (mesenchymal
markers). Hypertonic media treatment had no effect on the mRNA expression of COL4A1,
LAMA1, LAMAS and FN. Suggesting that hypertonic effect was not due to modulation
of extracellular matrix genes.

Conclusions: Our results are promising for bioartificial kidney, since they suggest that
hypertonicity inhibits the overgrowth of the cells and maintains an intact differentiated
monolayer, which are some of the major obstacles that counteract the development of
bioartificial kidney. In the future we will investigate the effect of hypertonicity on certain
epithelial functions and the mechanism(s) behind that.

Funding: Government Support - Non-U.S.

TH-ORO018

A Computational Drug Prediction Approach Identifies an Additive Renal-
Protective Effect between an ACEI and a Histone Deacetylase Inhibitor
Yifei Zhong,' Ruijie Liu,? Peter Y. Chuang,’ John C. He.?> 'Department of
Nephrology, Longhua Hospital, Shanghai University of Traditional Chinese
Medicine, Shanghai, China; *Division of Nephrology, Department of Medicine,
Mount Sinai School of Medicine, New York City, NY.

Background: Because of the complexity of the kidney disease, investigators have
attempted to develop the combination therapy with two drugs such as ACEI and ARBs.
However, these combination therapies that target on one system (RAS) are not very
successful.

Methods: The Connectivity Map (CMAP) dataset was created from over 6000 gene
expression microarrays testing the effects of approximately 1300 individual drugs in several
human cancer cell-lines. The CMAP web-site provides a querying tool for matching drug
induced gene expression signatures with differentially expressed gene lists provided by
users. Based on this, we have implemented a Java program called Drug Pair Seeker(DPS)
that allows us to predict and prioritize pairs of drugs which are likely reverse or aggravate
the gene expression state in a disease condition. We used this approach to analyze the
microarray data obtained from the kidney of HIV-1 transgenic mice (Tg26), a model for
HIV-associated nephropathy, compared to WT.

Results: We predicted that, among these 1300 drugs, the combination of an ACEI and
a histone deacetylase inhibitor (HDACI) was able to reverse the maximal number of genes
altered in the diseased kidney while causing the minimal number of genes to be further
altered. Then, we experimentally validated in Tg26 mice that the combined therapy with
both ACEI and HDACI provided an additive renal protection as suggested by reduction
of proteinuria, improvement of renal function, and attenuation of kidney injury. We also
validated experimentally the expression of selected genes, which are predicted to be
reversed by the therapy, in kidneys of these mice. Finally, we explored potential signaling
pathways affected by either ACEI or HDACT or both using combined computational and
experimental approach.

Conclusions: In conclusion, our studies suggest that DPS tool could be used to predict
the drug combination. ACEI combined with HDACI could be a potential new therapy for
kidney disease.

Funding: NIDDK Support, Government Support - Non-U.S.

Bioengineering and Informatics: Curing Renal Disease with Cells and Devices

Oral Abstract/Thursday

TH-OR019

Engineering of Vascularized Nephrons from Simple Suspensions of Single
Embryonic Cells Christodoulos Xinaris,' Valentina Benedetti,'! Paola Rizzo,'
Mauro Abbate,' Daniela Corna,' Nadia Azzollini,' Mathieu Unbekandt,?> Jamie
Davies,> Marina Morigi,' Ariela Benigni,! Giuseppe Remuzzi.'® 'Mario
Negri Institute for Pharmacological Research, Bergamo, Italy; *University of
Edinburgh, Scotland, United Kingdom, *Azienda Ospedaliera Ospedali Riuniti
di Bergamo, Italy.

Background: Paucity of organs for transplantation and cost of dialysis render the
development of alternative therapeutics a vital task for regenerative nephrology. An
engineering method of producing organoids similar to immature kidney from embryonic
mouse cells has major potential applications (Unbekandt, Davies KI, 2010), but the
avascular in vitro environment precluded efficient formation of glomeruli. Here, we
combined this method with an in vivo approach to obtain vascularized glomeruli, key step
toward functional tissue.

Methods: We dissociated enzymatically E11.5 embryonic mouse kidneys into single
precursor cells, centrifuged the cell suspensions, and then cultured pellets (5 days) to
yield cell-aggregates. We characterized the resulting organoids in vitroby IF analysis of
renal markers and transplanted them beneath renal capsule of athymic rats to examine
morphology and function.

Results: n vitro organoids showed typical phenotypes of developing nephrons. Pax-2
and NCAM were transiently expressed in a spatiotemporally specific manner. Podocytes
were identified as cells devoid of Pax-2 and expressing WT-1 and synaptopodin. To
examine whether the self-organising tissue sustained development in vivo, we first tested
organoids by varying cell numbers and chose large cell-aggregation cultures (LCA, 4x10°
cells). Implanted LCA organoids showed imperfect glomerulogenesis. To stimulate vessel
formation and glomerulogenesis, we applied combined pretreatment of LCA and local/
systemic administration of VEGF. This protocol greatly improved vascularization of grafted
LCA resulting in formation of filtering glomeruli, proximal tubules capable of protein
reuptake, and EPO-producing cells.

Conclusions: These results provide a proof of principle that tissue-engineering
protocols can be successfully applied to single embryonic kidney cells, to grow vascularized
grafts for possible use in basic and translational studies.

Funding: Private Foundation Support

TH-OR020

Evaluation of Bioartificial Renal Epithelial Cell System (BRECS) Therapy
in a Porcine Septic Shock-Associated Acute Kidney Injury (SSAKI) Model
Angela J. Westover,' D. Buffington,' P. Smith,' K. Johnston,' C. Pino,' Charu
Dewitt,! David Humes.'>* ‘Innovative BioTherapies, Inc.; *University of
Michigan Medical School; 3Cytopherx, Inc.

Background: Renal cell therapy incorporated into a CRRT circuit has shown
therapeutic efficacy in renal failure in preclinical and clinical studies. To improve upon
previously used hollow fiber based delivery platforms, and accommodate projected
clinical need, an injection molded (IM), freezable BRECS has been developed. BRECS
contain approximately 10® human renal epithelial cells, obtained from donor discards and
grown using an established enhanced propagation (EP) method. EP cells are seeded onto
trabeculated carbon disks and maintained within BRECS by continuous perfusion.

Methods: Hemofiltration, established in a SSAKI model, incorporates the BRECS
into an ultrafiltrate (UF) loop, with processed UF returned to the animal allowing for
maintenance of cell viability and communication between BRECS and host. Hemodynamic
parameters including cardiac output (CO), hematocrit (HCT) and renal blood flow (RBF)
were monitored through death, as assessed by a mean arterial pressure of less than 10, or
up to 16 hours. Systemic inflammation was evaluated by neutrophil (NE) expression of
CD11b and evaluation of NE extravasation into lung tissue. Cell viability was verified via
in-line O, consumption.

Results: 6 IM-EP BRECS and 6 acellular sham treated SSAKI pigs were evaluated.
A significant difference in survival time was seen between SSAKI pigs treated with IM-
EP BRECS (13.7+1.1 hrs) vs. acellular sham (6.8+0.4 hrs). Of note, 3 of the 6 IM-EP
BRECS treated SSAKI pigs survived the entire 16 hour study. Improvements in CO,
HCT and RBF were observed with IM-EP BRECS vs. acellular sham treatment. Although
significant differences in systemic cytokine levels were not observed, CD11b expression
and NE extravasation into lung tissue decreased in the IM-EP BRECS vs. acellular sham
group. O, consumption indicated cells in the BRECS remained viable for the entire study.

Conclusions: In this SSAKI model, IM-EP BRECS therapy was shown to improve
hemodynamic parameters and decrease systemic inflammation, contributing to the increased
survival time of the animal.

Funding: NIDDK Support, Other U.S. Government Support
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TH-OR021

Development of Sequential Techniques to Correlate Hemodynamics
with Subsequent Lumen Geometry Changes in Arteriovenous Fistula
Christi M. Terry,' Yong He,* Yan-Ting E. Shiu,' Rupak Banerjee,’ Prabir Roy-
Chaudhury,’ Scott A. Berceli,* Alfred K. Cheung.'? 'Medicine, Univ of UT, Salt
Lake City, UT; *Medicine, VASLCHCS, Salt Lake City, UT; *Medicine, U Cinci,
Cincinatti, OH; *Surgery, Univ of FL, Gainesville, FL.

Background: Arteriovenous fistulas (AVF) often fail to mature. To assess the influence
of hemodynamics on AVF maturation, a sequence of techniques was developed that allows
for the serial assessment of blood flow characteristics with later coincident changes in
lumen geometry in human AVF.

Methods: Contrast-free black-blood MRI at 1 day, 6 weeks and 6 months after AVF
creation yielded lumen geometry. Cine phase-contrast MRI provided volumetric blood
flow rates at the inflow and outflow regions. Lumen geometry and flow rates were input
for computational fluid dynamic modeling of the pulsatile velocity flow fields to calculate
wall shear stress (WSS), WSS gradient, and oscillatory shear index. The hemodynamic
parameters and later coincident lumen geometries were co-registered at 1-mm intervals
using the anastomosis as an anatomical landmark.

Results: MRI scans required up to 1 hr and were well tolerated but patient body size
was sometimes a limiting factor on scan acquisition. Oscillatory and disturbed blood flow
within the AVF was typical and often persisted between the first and last scans. Outward
lumen expansion was observed but was frequently of limited extent at the anastomoses.
This suggests impaired wall distensibility perhaps due to factors unique to the anastomosis
such as suture constriction and low-compliance scar formation due to surgical manipulation.
Regions in proximity to vein valves also may be associated with restricted wall expansion.

Conclusions: Early findings suggest that AVF regions with unique vein wall
characteristics such as the anastomosis and vein valves, have divergent biomechanical
characteristics that may need to be considered in correlation analyses separate from other
regions. This novel MRI-to-CFD pipeline sets the stage for in-depth serial assessment of AVF
hemodynamics and lumen geometry over time. It will be used in a multicenter prospective
study to identify critical hemodynamic factors that contribute to AVF maturation failure.

Funding: NIDDK Support, Veterans Administration Support
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24-h Intraocular Pressure Monitoring in Patients Undergoing Chronic
Hemodialysis Vassilios Liakopoulos,”> Evangelia S. Panagiotou,' Dimitrios
Mikropoulos,' Theodoros Giannopoulos,' Paraskevi Demirtzi,? Eirini C.
Voudouragkaki,' Eleni Paschalinou,' Vasileios Konidaris,' Olga Nikitidou,’
Pavlos Nikolaidis,” Anastasios G.P. Konstas.! ‘Glaucoma Unit, Ist University
Department of Opthalmology, AHEPA Hospital, Thessaloniki, Greece; *Renal
Unit, 1st University Department of Internal Medicine, AHEPA Hospital,
Thessaloniki, Greece.

Background: The effect of hemodialysis (HD) upon 24-hour IOP of subjects with
normal intraocular pressure (IOP) has not been previously documented. The aim of this
study was to document 24-hour IOP changes caused by HD and compare them with 24-hour
1OP profile of the same subjects on a day without HD.

Methods: This was a prospective, observational, before-after 24-hour trial performed
on consecutive subjects with normal IOP undergoing maintenance HD 3 days a week
between 13:00-17:00 hours in an academic unit. Following a comprehensive ocular
assessment those with conditions that may have influenced IOP were excluded. One eye
was randomly selected and two 24-hour IOP curves were performed (HD day first). The
IOP was measured at 10:00, 13:00, 15:00, 17:00, 22:00, 02:00 and 06:00 hours employing
Goldmann and Perkins tonometry on habitual position. During the course of one year 23
HD patients were enrolled out of whom 18 patients completed the study.

Results: IOP monitoring on a HD day demonstrated a significantly higher mean 24-hour
IOP (15.4+2.7 vs. 14.1+2.2 mm Hg; p=0.025), higher mean peak 24-hour IOP (18.5+3.5 vs.
15.8+2.5 mm Hg; p=0.003) and significantly wider 24-hour fluctuation of IOP (6.2+2.3 vs.
4.0£1.9 mm Hg; p=0.001). When individual timepoints were compared after a Bonferroni
correction, IOP was significantly higher only at 17:00 on HD day reflecting gradual IOP
elevation during HD (p=0.021). Further, the mean IOP curve evaluated during the HD
procedure (13:00, 15:00 and 17:00) was significantly higher on a HD day (16.4+3.0 vs.
14.7+2.4 mm Hg; p=0.004).

Conclusions: This prospective, before-after trial suggests that HD significantly
worsens 24-hour IOP characteristics in normotensive eyes. The long-term significance
of these findings requires further elucidation with larger, long-term studies in normal and
particularly in glaucoma patients undergoing HD.

TH-OR023

Microcirculatory Impairment during Haemodialysis Jean-christophe Szelag,
Myriam Pastural, Carlos Cardozo, Alejandra Lenz, Ignace Mpio, Nouredine
Boumendjel, Elias Abdullah, Walid Arkouche, Denis Fouque, Maurice Laville.
AURAL.

Background: The incidence of peripheral arterial occlusive disease (PAOD) is higher
in chronic haemodialysis (HD) patients and little is known about the specific effect of the
dialysis session. We studied the impact of one single HD session on the microcirculatory
function.

Changing Conventional Hemodialysis: Beyond Buffers and Filters
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Methods: Fifty stable patients were enrolled in the study (mean age 67,4+/-14,6
years, diabetes 45%). Lower limbs were classified according Ankle Brachial Index (ABI)
and Toe Brachial Index (TBI) (PAOD <0,9 and < 0,65, respectively). Microcirculation
function was assessed using laser Doppler flowmetry (Toe pressure) and transcutaneous
oxygen pressure (TcPO2) at the dorsum of the foot. Measurements were started after 20
minutes of rest in supine position, in the first thirty minutes and in the second part (mean:
165 minutes) of the HD session.

Results: PAOD could be suspected in 30 lower limbs using ABI, 69 legs using TBI.
TcPO2 was significantly reduced along the dialysis session. The largest drop was observed
in the PAOD population (34% reduction, 31,6 +/-15,6 to 20,8+/-15,8 mmHg, p=0,0001).
One third of PAOD legs reached the threshold of critical ischemia (<10 mmHg) in the
second part of HD session. The reduction was either observed in non PAOD patients but
remained above the threshold usually defining ischemia (>30mmHg) (16,9% reduction,
36+/-13 to 30+/-13,5 mmHg, p=0,04). The same fall pattern was observed by classifying
the lower limbs with TBI (21% reduction) Toe pressure was significantly decreased in
PAOD population (30 legs, 53,15+/-20,1 to 38,3+/-24 mmHg, p<0,0001) whereas no
change was detected in patient with ABI>0,9 (76,4+/-34 to 71,6+/-34,18 mmHg, p=0,12,
65 legs). The only factors retained in multivariate analysis were: systemic blood pressure
variation (TcPO2 and Toe pressure), diabetes (TcPO2 only) and PAOD (Toe pressure only).

Conclusions: Haemodialysis is associated with a significant impairment of lower limbs
microcirculation. This phenomenon exacerbates the ischemia of PAOD patients but seems
to exist despite the absence of severe macrocirculatory lesions. It is poorly explained by
the classical haemodialysis associated factors, patient condition or drugs.

TH-OR024

Cardioprotective Profile of Intradialytic Changes in Arterial Stiffness with
Hemodiafiltration Compared to Hemodialysis Albert J. Power,' Evangelia
E.M. Charitaki,> Andrew Davenport.? ‘Imperial Renal & Transplant Centre,
Imperial College Healthcare NHS Trust, London, United Kingdom, °UCL Centre

for Nephrology, Royal Free Hampstead NHS Trust, London, United Kingdom.

Background: Intradialytic myocardial ischemia has been associated with adverse
outcomes in hemodialysis [HD]. Although hemodiafiltration [HDF] confers better blood
pressure stability compared to HD during treatment it is unclear whether these modalities
affect vascular tone and cardiac perfusion differently and independently of ultrafiltration.

Methods: 231 maintenance dialysis patients [HD=121; HDF=110, 92% postdilution]
were studied [mean age 62.1+16.6yrs, 48% diabetic]. There were no significant differences
in age, gender, comorbidities, treatment time between groups. Pulse wave velocity [PWV],
aortic augmentation index [AAix], central aortic systolic blood pressure [SBPAo] were
measured just before dialysis, at 20 minutes and at the end of treatment [T2] using the
Arteriograph device. The diastolic reflection area [DRA], a measure of coronary perfusion
was derived from available data.

Results: There were no significant changes in PWV at all time points in both groups.
Compared to baseline there were significant reductions in AAix at 20 mins in the HDF group
alone [median -5.3%, p<0.001] associated with greater reductions in SBPAo compared to
HD [13+2 vs 7+2mmHg, p=0.02]. Significant increases in DRA occurred in both groups at
20 mins [p<0.01] without significant differences in magnitude by modality [p=0.09]. By the
end of dialysis and despite similar ultrafiltration [UF] volumes [2.1+0.8 vs 2.0+0.9, p=0.5]
the HDF group manifested greater reductions in SBPAo [12+3 vs 23+3mmHg, p=0.007]
but had 90% greater increase in DRA compared to HD [p=0.03].

Conclusions: These findings suggest that despite more pronounced early reductions
in central aortic systolic blood pressure, HDF facilitates progressive increases in coronary
perfusion that may be cardioprotective in the long term.

TH-OR025

Changes in Vascular Tone Occur Early in Hemodialysis Independently
of Volume Reduction Albert J. Power,' Evangelia E.M. Charitaki,> Andrew
Davenport.? 'Imperial Renal & Transplant Centre, Imperial College Healthcare
NHS Trust, London, United Kingdom; *UCL Centre for Nephrology, Royal Free
Hampstead NHS Trust, London, United Kingdom.

Background: Cardiovascular disease is the leading cause of death in hemodialysis
[HD] patients in the US. Ultrafiltration [UF] leading to intradialytic myocardial ischemia
(“stunning”) has been proposed as a significant treatment-related mechanism. Whether this
is due to intravascular volume depletion or changes in vascular tone during HD remains
unclear. We investigated changes in arterial tone shortly after the start of dialysis.

Methods: Arterial stiffness was measured using a brachial oscillometric device
[Arteriograph] just prior to HD [TO0], 20 minutes in [T1] and at the end of treatment [T2]
in 121 stable maintenance HD patients [mean age 60.7+17.5yrs, 59% male, 50% diabetic,
31% with diagnosed ischemic heart disease] over one dialysis session. Variables of interest
were aortic pulse wave velocity [PWV] & augmentation index [Aix], aortic systolic blood
pressure [SBPAo] and diastolic reflection area [DRA], a measure of coronary perfusion. HD
was performed using high-flux polysulfone membranes [Elisio] with mean session length
3.9£0.4hrs, UF volume 2.1£0.8 liters, predialysis BP 145+26/77+15mm.

Results: HD led to early significant reductions in SBPAo [p<0.001] with reciprocal
increases in DRA [p=0.009] but no significant change in PWV [p=0.1]. This was associated
with significant changes in brachial but not aortic Aix [p=0.02 & 0.2 respectively].
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T0 T1 T2
PWV [m/sec] 9.5+2.1 9.3+1.9 9.7+2.3
Aortic Aix [%] 37.7£17.6 35.1£17.3 30.7£19.1
Brachial Aix [%] 0.68+34.5 -4.94+34.1 -33.3+37.6
SBPAo [mmHg] 152431 145431 140436
DRA 40.9+16.6 45.2+18.8 45.9+19.8

Overall HD reduced SBPAo [p<0.001] and Aix [p=0.001] but no significant change in
PWYV compared to baseline [p=0.2]. Significant changes to the DRA were restricted to
the first 20 minutes of HD.

Conclusions: This suggests that early reductions in vascular tone in HD occur before
clinically significant UF. A sustained increase in DRA does not match progressive reductions
in SBPAo that are seen and which could lead to relative coronary hypoperfusion mediating
cardiac dysfunction during HD.

TH-OR026

The Effects of Limiting Maximum Ultrafiltration Rate in an In-Center
Hemodialysis Population James L. Pirkle," Amret T. Hawfield,' Gregory
B. Russell, John M. Burkart.! ‘Section on Nephrology, Wake Forest School
of Medicine, Winston-Salem, NC; *Department of Biostatistics, Wake Forest
School of Medicine.

Background: Both intradialytic hypotension and high ultrafiltration (UF) rates are
independently associated with cardiac morbidity and mortality. An analysis of the HEMO
study showed that UF rates higher than 13 ml/kg/h were associated with an increased risk
of all-cause and CV mortality. The effects of limiting maximum UF rates are unknown.

Methods: We compared treatment patterns, BPs, and weights in 123 patients in one
urban based ICHD unit during the 8 week periods before (pre-policy) and after (post-policy)
implementation of a policy limiting UF rates to a maximum of 13 ml/kg/h. Treatment
times were extended and/or extra treatments were offered when necessary to achieve
target weights (TW).

Results: Pre-policy, 57 patients (46.3%) had >3 treatments with high UF rates (>13 ml/
kg/h). The highest quartile of weight gainers (n=31) had an average interdialytic weight gain
(IDWG) 2 4% of TW. Post-policy implementation, patients who had signed off treatments
early (n=21, 17.0%) increased time on dialysis by 8 minutes per treatment (+/-16, p=0.03);
treatment times were extended in 62 (2.2%) of 2779 treatments; and 13 patients (10.5%)
returned for a total of 28 extra treatments. Post-policy, TWs and pre-dialysis weights for the
entire cohort did not change and IDWG decreased -0.3 kg (+/-1.1, p=0.001). Pre-dialysis
BPs decreased: systolic -13.9 mmHg (+/-15.0, p<0.0001), diastolic -6.6 mmHg (+/-8.3,
p<0.0001); as did post-dialysis BPs. Lowest BPs during dialysis were higher: systolic +1.3
mmHg (+/-8.5 p=0.096), diastolic +1.8 mmHg (+/-5.5, p=0.0006). For the highest quartile
of IDWG, the decrease in IDWG was the most pronounced: -1.1 kg (+/-1.7, p=0.0007) as
was the increase in lowest dialysis BP: systolic +4.0 mmHg (+/-8.2, p=0.011), diastolic
+2.5 mmHg (+/-6.1, p=0.027).

Conclusions: A policy limiting maximum UF rates in an urban ICHD unit resulted
in minimal changes in treatment patterns of extended dialysis times and extra treatments.
Instead, patients responded to the policy with behavioral changes by reducing IDWG. All
BP parameters improved with the policy.

TH-OR027

Consequences of Changing Trends in Buffer Content of Acid Concentrate
B. Horowitz, O. Myers, S. Paine, A. Harford, A. Gul, P. Zager. UNM.

Background: Many dialysis providers have begun using acid concentrates with
increased alkaline buffer. Manufacturers and FDA have cautioned providers about potential
increases in serum bicarbonate and related health risks. K/DOQI guidelines recommend
pre-dialysis serum bicarbonate 22 mmol/L with no upper limit. This study explores the
hypothesis that pre-dialysis serum bicarbonate levels have increased over time and are
associated with increased all-casue mortality.

Methods: We conducted a cross-sectional study of pre-dialysis serum bicarbonate in
hemodialysis (HD) patients (n=33912) treated in facilities operated by DCI from 2007 to
2012. We computed the percentage of serum bicarbonate values that fell into a given range.

We constructed a Cox model to compute the hazard ratios (HR) for all-cause mortality
associated with each category of pre-dialysis serum bicarbonate. We studied incident patients
(n=15,774), age >18 years, who began HD between Jan 2004 and June 2011. Median
follow-up was 18 months. We adjusted for baseline demographics (race/ethnicity, sex,
age, cause ESRD, vintage, and vascular access) and standard time-dependent covariates
(albumin, creatinine, potassium (K), hemoglobin, Kt/V, and clinic SMR.

Results: The distributions of serum bicarbonate in 2007 and 2012 are shown. Values

>27 mEq/L increased from 10% to 16.7% and the percentage <17 decreased from 8% to 4%.
Serum Bicarbonate in 2007 & 2012.

Year <17 [17.1-19 19-21 21-24 24-27 >27
2007 3 13 21 34 19 10
2012 4 B 16 36 26 17

A Forest plot depicting the hazard ratios for each serum bicarbonate category is shown.
There was not a significant K x bicarbonate interaction (P=0.81) and the results were not
significantly altered by removing K from the model.
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Conclusions: Since 2007, the serum bicarbonate have increased. Serum bicarbonate
>27 mEq/L and <17 mEq/L were associated with increased mortality. This association
was not modified by serum K.

TH-OR028

The Effect of Using Ultrapure Water for Hemodialysis on the Circulating
Bacterial Fragment and Vascular Stiffness Chi-bon Leung, Cheuk-Chun
Szeto, Bonnie Kwan, Kai Ming Chow, Philip K.T. Li. Department of Medicine
and Therapeutics, Prince of Wales Hospital, Shatin, Hong Kong.

Background: Cardiovascular disease (CVD) is the major cause of mortality and
morbidity in dialysis patients. Recently, circulating endotoxin is found to associate with
the systemic inflammatory state and CVD of dialysis patients. Previous studies showed
that the use of ultrapure dialysate for hemodialysis could reduce the exposure to exogenous
endotoxin. We studied the effect of using ultrapure water for hemodialysis on circulating
endotoxin and bacterial DNA fragment levels and vascular stiffness.

Methods: This is an open-labelled prospective study of 25 patients (14 male).
Circulating endotoxin and bacterial DNA level, vascular stiffness as represented by arterial
pulse wave velocity (PWV), nutrition and hydration status were monitored before and
repeatedly with 12 months after the use of ultrapure dialysate for hemodialysis.

Results: The average age was 58.9 = 10.2 years; 21 patients completed the study.
Within 4 weeks of conversion to ultrapure water for hemodialysis, plasma endotoxin level
fell from 0.302 + 0.083 to 0.209 + 0.044 EU/ml (p < 0.0001) and then remained static,
while serum bacterial DNA level remained similar. Furthermore, the time-averaged plasma
endotoxin level during the study period significantly correlated with the carotid-femoral
PWV (r=0.455, p=0.033), malnutrition inflammation score (MIS) (r=0.461, p=0.031),
and inversely with lean tissue mass (r = -0.571, p = 0.006). The time-averaged serum
bacterial DNA level significantly correlated with the subjective global assessment score
(r=-0.543, p =0.009), and inversely with MIS (r = 0.550, p = 0.008), but not with PWV.

Conclusions: Using ultrapure water for hemodialysis effectively reduces circulating
endotoxin in hemodialysis patients, which is associated with less severe vascular stiffness
and systemic inflammation. The causal relationship of this change and the long term benefit
of using ultrapure water require further study.

Funding: Government Support - Non-U.S.

TH-OR029

Recurrent Acute Kidney Injury: Prevalence and Outcomes
Areef Ishani,'? Bipin R. Bista,’ Craig Solid.! ‘USRDS Coordinating Center,
MMRE, Minneapolis, MN,; *Minneapolis VAMC, Minneapolis, MN; University
of MN, Minneapolis, MN.

Background: Outcomes after an acute kidney injury (AKI) episode are poor. It is
unknown what percentage of patients with an AKI episode are re-hospitalized within one
year for a recurrent AKI, and if the rate of recurrence varies by race or age.

Methods: Using the General Medicare 5% Random Sample, we identified patients aged
65+ who had an inpatient (IP) hospitalization for AKI during 2009, and then followed them
for 1 year to look for recurrent AKI. The percent with a recurrence was calculated by age and
race group. Outcomes following the recurrent-AKI were identified using Medicare claims.

Results: We identified 28,389 patients with an index AKI event in 2009, 648 of whom
required dialysis during the AKI hospitalization. A total of 28% of all AKI patients and
33% of AKI-dialysis patient experienced a recurrent AKI within 1 year. While rates were
consistent across age groups, African-Americans experienced recurrent AKI at a higher rate
(34% of all, 49% of AKI-dialysis), compared to Whites (27% of all, 30% of AKI-dialysis).

Percent with a Recurrent AKIT

Original AKI: All (N=28,389) Original AKI: with dialysis (N=648)

N % N %
Recurrent AKI
All 7990 28.1 216 333
Age 66-69 980 28.1 127 33.1
|Age 70-74 1398 28.9 152 31.6
Age 75-79 1595 28.0 151 36.4
|Age 80-84 1757 28.7 128 32.8
|Age 85+ 2260 274 90 32.2
'White 6370 27.0 156 29.7
African American |[1188 343 43 49.4
Other/Unk 432 32.1 17 48.6
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Conclusions: Recurrent AKI within one year of an initial AKI hospitalization is
common, occurring in about 30% of patients. Patients requiring dialysis during their index
AKI have higher recurrence rates. African Americans appear to have a greater risk of AKI
recurrence compared to white patients.

Funding: NIDDK Support

TH-OR030

Electronic Alerting for Acute Kidney Injury Edward Stern,' Rebecca
Edwards,' Mark Harber,! Chris Laing,> Anne B. Dawnay.?> Departments of
Nephrology and Clinical Biochemistry, Whittington Health, London, United
Kingdom; *Departments of Nephrology and Clinical Biochemistry, University
College London Hospital, London, United Kingdom.

Background: Acute kidney Injury (AKI) is associated with greatly increased risk
of in-hospital death. Avoidable delay in identification contributes to mortality in a large
proportion of these deaths (43% in a UK survey). We piloted electronic alerting for AKI
in two hospitals in North Central London as an aid to early identification and response.

Methods: We designed an automated rule for the hospitals’ electronic pathology
systems to identify patients whose creatinine rose by >50% within 90 days. In response,
an electronic alert was posted on the pathology report for clinicians, identifying the patient
as having AKI and providing a link to the London AKI Network website, which gives
relevant clinical guidelines. The biochemistry team used their discretion to subsequently
telephone requesting clinicians.

Results: We collected data in Whittington Health for the first 100 adult patients
identified by alert (86 inpatients, 7 hospital outpatients and 7 community general practitioner
patients). Mean delta creatinine was 1.27 mg/dL (130%). Mean time from baseline to alert
creatinine was 27 days. Divided by KDIGO stage: 56 patients had AKI 1, 29 had AKI 2,
15 had AKI 3. 15 patients died within the six-week period (five AKI 1, eight AKI 2, two
AKI 3) compared with 1.7% overall mortality for Whittington inpatients.

Conclusions: This automated rule identifies a heterogeneous group: alert creatinines
ranged from 0.49 to 11.02 mg/dL. Nevertheless, 24-hour electronic alerting was simple
to implement and facilitated early identification of patients with unmet clinical need. In
particular, post-op AKI was identified and managed early and we identified a number of
unexpected AKI cases among samples sent by community GPs. Our data helped to raise
awareness of the high mortality associated with even moderate rises in creatinine. Despite
some limitations, this has proved to be a powerful tool in mobilising a response to AKI.
We are now introducing the alerting system across five hospitals in North Central London
as part of a standardised regional approach to the management of AKI.

TH-OR031

Association of Kidney Biomarkers with Progression of Acute Kidney Injury
and Mortality in Patients with Cirrhosis Justin Miles Belcher,' Guadalupe
Garcia-Tsao,> Arun Sanyal,® Chirag R. Parikh.! ‘Section of Nephrology,
Yale University School of Medicine, New Haven, CT; *Section of Digestive
Diseases, Yale University School of Medicine, New Haven, CT; 3Division of
Gastroenterology, Virginia Commonwealth University School of Medicine,
Richmond, VA.

Background: Acute kidney injury (AKI) is common in patients with cirrhosis and is
independently associated with mortality. We have conducted the first prospective study
evaluating the utility of urinary biomarkers of kidney injury and tubular function for the
prediction of AKI progression and mortality in patients with cirrhosis.

Methods: Patients with cirrhosis and AKI were identified via hospital-wide screening at
four academic centers. AKI was defined via AKIN criteria based on documented outpatient
baseline creatinine values. Structural; urinary NGAL, IL-18, KIM-1, L-FABP and albumin,
and functional; urinary sodium and FENa, biomarkers were evaluated for association with
a composite outcome of AKI progression or mortality. Patients were stratified via IAC
criteria into non-HRS (n=159) and HRS (n=26) for analysis.

Results: For non-HRS patients, median injury biomarker values were significantly
higher and sodium lower in those who had progressive AKI or death. NGAL, IL-18, L-FABP,
and albumin were independently associated with the primary outcome. Remarkably, in
patients with HRS, median NGAL, urinary sodium and FENa were lower in patients with
the primary outcome.

Figure 1. Association of Biomarkers with the Primary Outcome in non-HRS Fatients

Urine Biomarker AKIN Progression or Death
(Log fi d) Unadj d RR (35% CI) Adj d RR (95% CI}**
Tubutar injury markers
NGAL (ngiml) 171(142-207) 1.34(1.051.71)
IL-18 (pgiml) 163(1.30-2.04) 1.28(1.01-1 84)
KIM-1 (ngfml} 1.39(1.07-1.80) 1.18(0.93-1.48)
L-FABP (ng/ml} 151(1.27-1.79) 1.33(1.11-1.60)
Tubular funclion markers
Sodium (mmolil) 067 (048-093) 0.79{0.56-1.13)
FENa (%) 1.02(0.771-1.39) 0.98(0.73-1.31)
Glomerular injury marker
Albumin (mgldL) 148(1.21-181) 141(1.14-1.74)

TWanables are logyptransformed and RR are per log-unt change
"Adjusted for CKD stage + demagraphics (race, age, and sex) + MELD score + Serum Sodium
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Conclusions: Both structural and functional biomarkers of kidney injury are
independently associated with progression of AKI and mortality in patients with cirrhosis. In
patients without HRS, an elevation in injury markers was seen in those with worse outcomes.
In patients meeting criteria for HRS, this typical association was inverted and those with
less tubular injury and evidence of more intact tubular function actually fared worse.

Funding: NIDDK Support

TH-OR032

Sodium Bicarbonate and Renal Function after Cardiac Surgery: Results of
a Multicenter Double-Blind Randomized Controlled Trial Michael Haase,'
Anja Haase-Fielitz,' Michael Plass,? Patrick T. Murray,® Michael J. Bailey,*
Rinaldo Bellomo,’” Sean M. Bagshaw.® Nephrology, Otto von-Guericke-
University, Magdeburg, Germany, *Anesthesiology, German Heart Center,
Berlin, Germany, *Mater Misericordiae Hospital, University College, Dublin,
Ireland; *ANZIC, Monash University, Melbourne, Australia; *Intensive Care,
Austin Health, Melbourne, Australia; ®Intensive Care, University of Alberta,
Canada.

Background: Preliminary evidence suggests a potentially beneficial reno-protective
effect of urinary alkalinization in patients at risk of acute kidney injury (AKI). We tested
whether perioperative sodium bicarbonate infusion can prevent postoperative AKI.

Methods: In a multicenter, double-blind, randomized controlled trial we enrolled
350 cardiac surgical patients to receive either 24hrs of iv. infusion of sodium bicarbonate
(5mmol/kg) or sodium chloride (Smmol/kg). The primary endpoint was the proportion of
patients developing AKI defined as creatinine increase >25% or >0.5 mg/dL of baseline
within the first 5 postop. days. Secondary renal outcomes included RIFLE-AKI and renal
replacement therapy (RRT).

Results: Patient groups were similar in demographics, comorbidities and cardiac
procedures performed. Sodium bicarbonate increased plasma bicarbonate concentration
(P<0.001) and urine pH (P<0.001) compared to control. More patients in the bicarbonate
group (47.7%, 83/174) developed the primary endpoint compared to control (36.4%, 64/176)
(OR 1.60 [95%ClI, 1.04-2.45]; unadjusted P=0.032). Multivariate adjustment, adjustment
of peak creatinine to corresp. fluid-balance, testing for RIFLE-AKI or RRT revealed no
significant group differences. There were no significant side effects.
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Conclusions: Sodium bicarbonate, although safe, was not associated with a lower
incidence of AKI in cardiac surgical patients. The findings of this study do not justify
further investigation. (NCT00672334).

Funding: Private Foundation Support
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TH-OR033

Usefulness of Renal Ultrasound in the Evaluation of Hospitalized Patients
with Acute Kidney Injury Dipal Patel, Kavitha Ganta, Vidyasagar Reddy
Cirra, Andres Serrano. Mount Sinai Hospital, Chicago, IL.

Background: Renal Ultrasound (RUS) is routinely ordered in the evaluation of
hospitalized patients with Acute Kidney Injury (AKI). The main purpose of the test is to
identify obstructive uropathy (UO). We evaluated the usefulness of RUS as a routine test.

Methods: We conducted a retrospective review of all hospitalized patients who
underwent renal ultrasound at our institution from January 2005 to June 2011. Among the
patients who underwent this test, we selected patients who had AKI (AKIN definition).
Patients younger than 18 years-old, pregnant women, and patients with history of kidney
transplantation were excluded. Clinical history at the time of presentation, patient
demographics (age, sex, and race), serum creatinine, and prostatic specific antigen (PSA)
- ifavailable, were collected. Adittionally, the presence of the following medical problems,
which are known to cause OU, were identified from the patients past medical history: benign
prostatic hypertrophy, abdominal or pelvic surgery, pelvic malignancy, and nephrolithiasis.
Patients who had a positive RUS, defined by the presence of bilateral hydronephrosis, were
compared against patients who had a negative RUS, trying to find parameters, which will
help identify patients with a higher likelihood of having a positive RUS.

Results: 5010 patients underwent RUS during the defined period. Of these, 1121 met
inclusion criteria. In this group, the mean age was 62 year-old, 53.8% were male, and the
majority of patients were AA (73.5%). 62 (5.5%) patients had a positive RUS. Among
the patients with a positive RUS, 43 (69%) were male, and mean age was 65 year-old.
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Interestingly, only 28 of the 62 (45%) patients presented with symptoms of urinary retention.
The majority of patients, 47 or 76%, had risk factors known to cause OU. Elevated PSA,
male gender, and having one or more of the defined medical problems in their history, were
significantly associated with a positive RUS.

Conclusions: The incidence of OU is very low to justify the routine use of RUS in the
evaluation of hospitalized patients with AKI. We suggest that RUS should be performed
in patients who have, based on history, a higher likelihood of OU.

TH-OR034

The Relationship between Intraoperative Mean Arterial Pressure and
Acute Kidney Injury after Noncardiac Surgery Michael Walsh,' Amit X.
Garg,? Philip J. Devereaux,' Daniel Sessler.’ ‘McMaster University, *Western
University, Cleveland Clinic.

Background: Worldwide over 200 million patients undergo noncardiac surgery
annually and are at risk of acute kidney injury (AKI). Intraoperative hypotension
may contribute to AKI however, there is little empiric data to inform anesthetists safe
intraoperative blood pressures targets. We studied the relationship between intraoperative
mean arterial pressure (MAP) and the risk of acute kidney injury.

Methods: We obtained preoperative characteristics, perioperative variables and
postoperative laboratory data for 33,330 noncardiac surgeries that occcurred between
January 2005 and September 2010 at the Cleveland Clinic in Ohio, USA. We first evaluated
whether there was an association between the time spent at a MAP of <55, 55 to 59, 60
to 64, 65 to 69, and 70 to 74 mmHg and the outcomes of AKI (defined as at least a 1.5-
fold rise in serum creatinine within 7 days of surgery) to determine at which MAP risk is
increased. We then evaluated the independent risk associated with 1 to 5, 6 to 10, 11 to 20
and >20 minutes below the MAP at which risk increased for AKI and myocardial injury
by adjusting for potential confounding variables.

Results: AKI developed in 2478 (7.4%) surgeries. The risk of AKI increased only at
MAPs below 55 mmHg and was increased at even 1 to 5 minutes with a MAP <55 mmHg.
Compared to never developing a MAP <55 mmHg, those with a MAP < 55 mmHg for |
to 5, 6to 10, 11 to 20 and >20 minutes the risk of AKI was 1.18 (95% confidence interval
[CI] 1.06 to 1.31), 1.19 (95% CI 1.03 to 1.39), 1.32 (95% CI 1.11 to 1.56) and 1.51 (95%
CI1.24 to 1.84).

Conclusions: A MAP below 55 mmHg is associated with AKI even at very short
durations. Further research is required to determine if interventions to keep the MAP >55
mmHg during surgery will improve clinical outcomes.

TH-ORO035

Statin Toxicity from Macrolide Antibiotic Co-Prescription: A Population
Based Study of Older Adults Amit Patel, Salimah Z. Shariff, David G. Bailey,
Sonja Gandhi, David N. Juurlink, Jamie L. Fleet, Tara Gomes, Y. Joseph Hwang,
Amit X. Garg. Institute for Clinical Evaluative Sciences, ON, Canada.

Background: HMG-CoA reductase inhibitors (“statins”’) are among the most commonly
prescribed medications. Clarithromycin and erythromycin inhibit cytochrome P450 (CYP)
3A4, increasing blood levels of statins metabolized by CYP3A4. The clinical consequences
of this drug-drug interaction at the population level are unknown.

Methods: We studied a population-based cohort of older atorvastatin, simvastatin,
or lovastatin users in Ontario, Canada who were co-prescribed either clarithromycin or
erythromycin between 2003 and 2010. The mean age was 74 years. All outcomes were
assessed in the 30 days following a new prescription for these macrolide antibiotics. The
primary outcome was hospital admission with rhabdomyolysis. Secondary outcomes
included hospital admission with acute kidney injury and all-cause mortality. The
comparison group was statin users co-prescribed azithromycin, a related antibiotic that
does not inhibit CYP3A4 and does not increase statin blood levels. Risks were expressed
in both relative and absolute terms.

Results: Co-prescribing clarithromycin or erythromycin (75,858 patients), or
azithromycin (68,479 patients) with a CYP3A4 metabolized statin was common. A co-
prescription for clarithromycin or erythromycin was associated with a higher risk of hospital
admission with rhabdomyolysis (relative risk (RR) 2.17 (95% confidence interval (CT)
1.04 to 4.53)), acute kidney injury (RR 1.78 (95% CI 1.49 to 2.14)), and a higher risk of
all-cause mortality (RR 1.56 (95% CI 1.36 to 1.80)). Results were consistent in adjusted
analyses and in a subpopulation with laboratory measurements. When risk was expressed
in absolute terms, a co-prescription for clarithromycin or erythromycin was associated
with a 1.26% (95% CI 0.58 to 1.95) higher incidence of hospital admission with acute
kidney injury and a 0.25% (95% C10.17 to 0.33%) higher incidence of all-cause mortality.

Conclusions: In older adults co-prescription of clarithromycin or erythromycin with a
CYP3A4 metabolized statin increases the risk of serious statin toxicity and the combination
should be avoided.

Funding: Government Support - Non-U.S.
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TH-OR036

Muscle Damage, Heat and Exercise: Effects on Acute Kidney Injury
Biomarkers and Renal Function Naushad Ali Junglee, Umberto Di Felice,
Alberto Dolci, Matthew B. Fortes, Andrew B. Lemmey, Neil Peter Walsh,
Jamie Hugo Macdonald. Extremes Group, College of Health and Behavioural
Sciences, Bangor University, Bangor, Gwynedd, United Kingdom.

Background: Physical activity in the heat can result in acute kidney injury (AKI).
This study examined whether muscle-damaging and inflammatory-inducing exercise, as
typically induced in military, occupational and sports settings, would result in upregulation
of the AKI biomarker neutrophil-gelatinase associated lipocalin (NGAL) and alter kidney
function following physical activity in the heat.

Methods: Ten males (mean age+SD, 2042 years) completed two randomized and
counter-balanced treadmill running trials separated by 14 days. The first trial involved
running for 60 minutes at 64% of maximal aerobic capacity in 68°F, on a +1% gradient
(CON). The second trial was identical but on a -10% gradient to induce muscle damage
(MD). Following each trial, subjects performed an exercise heat-stress test that involved
running for 40 minutes at 65% of maximal aerobic capacity on a +1% gradient in 91°F.
Urine and plasma NGAL, urine flow rate and specific gravity, plasma creatine kinase (CK)
and plasma inflammatory cytokine interleukin-6 (IL-6) were measured at baseline, pre-
and post-heat stress. Data were analyzed using repeated measures ANOVA and Pearson’s
correlations. Statistical significance was set at P<0.05.

Results: By design the MD trial induced significant muscle damage and inflammation
compared to CON, as measured by a greater concentration in plasma CK (P<0.01) and IL-6
(P<0.01). During heat-stress, MD induced a greater increase in urine NGAL compared
to CON (+2291% vs. +113%; P<0.01) and similarly with plasma NGAL (P=0.04). MD
also decreased urine flow rate to a greater degree than CON (-50% vs. -13%; P=0.05);
consequently specific gravity was elevated in MD (P=0.04). Finally, plasma NGAL was
positively correlated to plasma IL-6 (R=0.65; P=0.04) but negatively correlated with urine
flow rate in MD (R=-0.62; P=0.05).

Conclusions: Muscle damaging exercise and its inflammatory effects elevated NGAL
and altered kidney function following exercise-heat stress. Muscle injury is thus a novel
risk factor for AKI when performing physical activity in the heat.

TH-OR037

Urinary o-Glutathione S-Transferase (GST) May Identify Patients at
Highest Risk for Renal Injury (AKI) during Cisplatin Chemotherapy
Peter H. O’Donnell,' Alicia J. Wyche,' Claudia Wing,' Jay L. Koyner,' Walter M.
Stadler,' Patrick T. Murray.? ! University of Chicago, *University College Dublin.

Background: AKI limits use of cisplatin in treating cancers. There are no reliable
predictive biomarkers to identify patients (pts) at greatest risk for cisplatin-induced AKI.

Methods: We prospectively enrolled adult cancer pts newly-starting cisplatin at
our institution. Urine samples were collected 2 hrs before first cisplatin administration
and analyzed for a- and n-GST. Serum creatinine (SCr) was measured at baseline and
throughout therapy. Comparison of baseline (pre-cisplatin) GSTs in pts with >50% SCr
rise (RIFLE “Risk”) during cisplatin vs controls (<25% and <0.2mg/dL SCr rise) was the
primary endpoint.

Results: From Nov’09—May’12, 87 pts (74% male; 77% White/16% Black) enrolled.
Of'these, 13 (15%) exhibited RIFLE “Risk” AKI during cisplatin. Using the broader AKIN
definition (SCr rise >0.3mg/dL or 250%), an additional 15 pts (28 total=32%) had AKI.
There was no difference in average baseline SCr between cases/controls (1.0 vs 0.9mg/
dL, P=NS) however control pts were younger (61 vs 54 yrs, P=0.003). Urinary GSTs were
available for 57/87 pts, including 27/28 pts with AKI. Baseline a-GSTs were significantly
higher in pts developing subsequent RIFLE “Risk” AKI compared to controls (median=11.8
vs 4.4pg/L, P=0.04). This remained significant when using AKIN. Age did not correlate with
higher baseline a-GST. Significant differences in 1-GSTs between cases/controls were not
observed. Five pts with the highest baseline a-GST (133, 87, 80, 70, 28ug/L) all showed
dramatic SCr rises during cisplatin (44%, 131%, 82%, 174%, 214%, respectively). Area
under the receiver-operator characteristic curve was 0.81 (P=0.003). A cutpoint of 10ug/L
for baseline a-GST provided PPV=75%, NPV=85%, and a likelihood ratio for AKI of 7.7.

Conclusions: Urinary o-GST measured before receipt of cisplatin can identify pts at
higher risk of developing cisplatin-related AKI. Since nephrotoxic effects of cisplatin likely
involve direct proximal tubule (PT) injury, our results for a-GST (a PT marker) provide
clinical evidence that baseline PT dysfunction is detectable and predicts for cisplatin AKI.

Funding: Other NIH Support - K12 CA139160, Private Foundation Support

TH-OR038

Timing of Renal Replacement Therapy and Outcomes in Critically 111
Patients with Acute Kidney Injury in the Randomized Evaluation of
Normal versus Augmented Level of Replacement Therapy Trial Min Jun,'
Rinaldo Bellomo,”> Alan Cass,' Martin P. Gallagher,' Serigne N. Lo." 'Renal
and Metabolic Division, The George Institute for Global Health, Camperdown,
NSW, Australia; °U of Melbourne, Australian and New Zealand Intensive Care
Society Clinical Trials Group (ANZICS CTG), Austin, VIC, Australia.

Background: The effect of timing of RRT initiation upon patient outcomes in AKT has
not been well defined. We assessed the relationship between the timing of commencement
of renal replacement therapy (RRT) in patients with acute kidney injury (AKI) and death
at 28 and 90 days.
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Methods: As a planned sub-study of the Randomized Evaluation of Normal vs.
Augmented Level Replacement Therapy (RENAL) Study, we collected data on timing of
onset of AKI using the RIFLE criteria in a nested cohort of patients. The timing of RRT
commencement was determined using the time from AKI diagnosis to randomization (proxy
to RRT commencement). Cox and logistic regression models were constructed using baseline
demographic, disease-severity measures, and biochemical information.

Results: RIFLE criteria were obtained in 439 patients with a median time between
renal failure diagnosis and RRT commencement of 17.6hrs. Patients were grouped into 4
categories of increasing time from renal failure to RRT commencement (based on quartiles:
<7.1 [reference group], 27.1 to <17.6,>17.6 to <46.0, >46.0hrs). Earlier commencement of
RRT was not associated with a lower risk of death at 28 days (HR for >7.1 to <17.6: 1.06,
95% CI: 0.62 to 1.81; p=0.83; HR for>17.6 t0 <46.0: 1.23,95% CI: 0.71 to 2.12; p=0.46; HR
for >46.0: 1.33, 95% CI: 0.77 to 2.31; p=0.31). Similar findings were observed for death at
90 days. Whilst not statistically significant, multivariate Cox and logistic regression models
suggested a step-wise increase in mortality with increasing delay in RRT commencement.

Conclusions: In the RENAL Study, earlier commencement of RRT was not significantly
associated with improved mortality rates. A step-wise increase in mortality may suggest
progressive harm with delayed RRT and this needs to be tested in sufficiently powered
randomized trials.

TH-OR039

Fgfr/Frs2o Signaling Is Required in Nephron Progenitors
Valeria E. Di Giovanni, Sunder Sims-Lucas, Caitlin M. Schaefer, Carlton M.
Bates. Div of Nephro, Dept of Peds, University of Pittsburgh, Pittsburgh, PA.

Background: Fibroblast growth factor receptors (Fgfrs) signal intracellularly via
adapters including fibroblast growth factor substrate 2o (Frs2o.). We have shown critical
roles for Fgfr/Frs2a. signaling in the early metanephric mesenchyme (MM) in compound
mice with Pax3cre deletion of Fgfi-/ and global point mutations in the Frs2a binding site of
Fgfr2 (PFLR mice). PFLR mice develop ureteric bud (UB) branching defects and ureteric
and mesenchyme-derived cysts with ciliary defects.

Methods: To understand the role of Fgft/Frs2a signaling axis in more restricted
populations of the MM, we generated SFLR mice using Six2cre, which delete Fgfi/ slightly
later than in PFLR mice, and specifically in nephron progenitors (NPs).

Results: Unlike PFLR mice, SFLR mice have normal ureteric development. However,
SFLR mice have progressively worsening mesenchyme-derived cysts associated with
abnormally long cilia. Strikingly, SFLR mice had abnormalities in the NP population.
Embryonic day (E) 13.5 SFLR kidneys had normal-appearing NP cells by histology, Six2
and Salll antibody staining; however, they lost expression of Cited1, a marker of the “stem-
cell like” renewing NP subpopulation, and demonstrated excessive apoptosis. By E14.5,
SFLR NP cells were severely depleted and continued to demonstrate excessive apoptosis.
Analysis of PFLR mice showed a similar loss of NPs. Despite the loss of NPs, those that
survived were able to differentiate into nephrons as noted by H&E and Ncam staining in
both SFLR and PFLR mice. Preliminary RNA-Seq analysis in FACS sorted E13.5 SFLR
NP cells confirm a loss of expression of early NP markers in SFLR mutants, including
Meox1 and Osrl. Also, Egf receptor pathways appeared down regulated and Notch activity
appeared to be up regulated in SFLR NP cells, suggesting candidate molecules downstream
of Fgft/Frs2a signaling.

Conclusions: In conclusion, Fgfi/Frs2a signaling in NPs is critical for controlling early
NP survival and in preventing mesenchyme-derived cystogenesis, possibly by regulating
cilia length. Furthermore, the PFLR and SFLR allelic series reveals temporal and spatial
roles of Fgft/Frs2a signaling in regulating ureteric and MM development.

Funding: NIDDK Support

TH-OR040

Hematopoietic Progenitor Cells and Vascular Development in the Kidney
Yan Hu,'? Minghong Li,' Roberto Ariel Gomez,'? Maria Luisa S. Sequeira
Lopez." 'Department of Pediatrics, University of Virginia, Charlottesville, VA;
’Department of Biology, University of Virginia, Charlottesville, VA.

Background: There is currently very limited information regarding the crucial events
that govern the morphogenesis of the renal arterial tree, including the origin, lineage
relationship and mechanisms involved in the formation of the renal vasculature. It is
now accepted that hematopoietic stem cells (HSCs) and endothelial cells (ECs) originate
from a common progenitor, the hemangioblast. The following studies were performed to
define the presence and contribution of the renal hemangioblast to the formation of the
kidney vasulature.

Methods: Fate-tracing studies using transgenic mice (EC-SCL-CRE-ER" and HSC-
SCL-CRE-ER") that specifically express inducible cre upon tamoxifen administration in
EC progenitors and HSCs, respectively. Histological methods, including X-gal staining and
immunohistochemistry. Identification of hematopoietic progenitors using methylcellulose
based colony-forming-cell assays using embryonic kidney cells from HSC-SCL-Cre-
ER"; mTmG mice, which express GFP in the cells from the HSC lineage upon tamoxifen
induction. Crosstransplantation of embryonic kidneys from EC-SCL-Cre-ER";R26R mice
under the kidney capsule of adult WT mice.

Results: 1. Cells from the endothelial and HSC lineage contribute to both erythroblasts
and ECs in renal arteries, capillaries in between developing tubules and inside the glomeruli
in the early embryonic kidney.

2. Renal hemangioblasts only give rise to ECs and blood.

3. The embryonic kidney possesses early hematopoietic progenitors.

4. Blood cells derived from the transplanted embryonic kidneys suggest that the
embryonic kidney possesses HSCs that originate in situ.
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Conclusions: The embryonic kidney possesses hemangioblasts that develop in situ
and are progenitors of kidney vascular ECs and blood cells, which are distinct from the
progenitor of mural cells.

Funding: NIDDK Support, Other NIH Support - RO1 Dk-091330 R37 HL-066242
RO1 HL-096735

TH-OR041

Renal Stroma Derived Endothelial Precursors Are Critical for Renal
Development Sunder Sims-Lucas, Caitlin M. Schaefer, Edward Prochownik,
George K. Gittes, Carlton M. Bates. Pediatrics, Children’s Hospital of
Pittsburgh, Pittsburgh, PA.

Background: Kidney structural abnormalities are amongst the leading causes
of pediatric chronic kidney disease, producing significant morbidity and mortality.
Understanding how different kidney lineages develop and interact is critical for making
an impact on structural kidney disease. While most of the field has focused on ureteric,
nephrogenic and stromal lineages, few have interrogated the role of the vasculature in
the process of kidney development, except as it relates to the glomerulus. Moreover, the
origin of the kidney vasculature has been debated to come from either the nephrogenic
mesenchyme (within the kidney) or invading vessels.

Methods: Utilizing a combination of flow sorting and immunostaining both in wildtype
and linage tagged renal cortical stroma we have shown a portion of the renal endothelium
is derived from the cortical stroma.

Results: Immunofluorescence revealed that the lineage tagged stromal-derived
endothelial cells gave rise to a significant portion of the peritubular capillary network, but
not glomerular capillaries. In vitro, cultured embryonic stromal cells differentiated into
tubular networks that expressed endothelial markers such as Flk1. To determine roles of
stroma derived endothelium in vivo, we conditionally deleted Flk1 in the renal stroma
with Foxdlcre lines (F1k15™" mice). F1k15™ mice had dilated peritubular capillaries with
normal-appearing glomerular capillaries. Flk15™ mice also had renal papillary hypoplasia/
fibrosis and urinary concentrating defects. Microarray analysis of F1k15™ kidneys revealed
perturbations in key renal developmental pathways including, Vegf, Tgfp and Notch.

Conclusions: These studies provide new insights into the origins of renal endothelium
and their contribution to renal development including the renal medulla. Manipulation of this
novel progenitor pool may impact therapeutically on vascular related kidney abnormalities
and congenital kidney diseases.

Funding: Private Foundation Support

TH-OR042

Targeted Inactivation of the Prorenin Receptor (PRR) in the Ureteric
Bud (UB) Inhibits UB Branching Morphogenesis and Collecting Duct
Development Renfang Song,' Graeme James Preston,' Atsuhiro Ichihara,? Thor
V. Yosypiv.! Pediatrics, Tulane University School of Medicine, New Orleans,
LA; *Nephrology, Keio University School of Medicine, Tokyo, Japan.

Background: The PRR is the cell-surface receptor for renin and prorenin, and an
accessory subunit of the vacuolar proton pump H*-ATPase. In this study, we tested the
hypothesis that targeted inactivation of the PRR (4tp6ap?2) in the UB is essential for normal
kidney development.

Methods: PRR™ " mice were bred with mice that express the Cre recombinase under
the control of the UB-specific promoter (Hoxb7<*"). The resulting Hoxb7"/PRR/fex
mice represent UB-specific PRR-knockout mice.

Results: RT-PCR demonstrated that isolated intact embryonic (E) day E11.5 UBs and
cultured UB cells express PRR mRNA. The number of UB tips was reduced as early as on
E12.5 in mutant Hoxb7°**/PRR™x (n=4 mice) compared to control Hoxb7¢/PRR¥x
n=4 mice) kidneys (5.2+0.5 vs. 13+0.6, p<0.01). The number of caspase 3-positive apoptotic
cells in the UB was higher in mutant compared to control kidneys (7.6+1.2 vs. 0.6+0.1,
p<0.01). qRT-PCR showed that Ret, Wnt11, Etv4 and Etv5 mRNA levels were decreased in
mutant compared to control kidneys (p<0.001-0.01). Immunohistochemistry demonstrated
reduced Erk1/2 phosphorylation in the UB of mutant kidneys. On E17.5, marked kidney
hypoplasia, widespread apoptosis of the collecting duct cells, decreased expression of Foxil,
AELl, pendrin, Nosl, and H*-ATPase mRNA levels (p<0.001-0.01), determined by qRT-
PCR, were observed in mutant compared to control kidneys. On P1, kidney length (471£15
vs. 711£38 um, p<0.01) and surface area (5011743000 vs. 9300042650 pixels, p<0.001)
were reduced in mutant compared to control mice. Histological examination of P1 kidney
sections demonstrated moderate dilation and occasional cysts in medullary collecting ducts.

Conclusions: PRR present in the UB epithelia performs essential functions during
normal UB branching morphogenesis and collecting duct development via control of Ret/
Wntll gene expression, UB/collecting duct cell survival, activation of Erk1/2 signaling
and differentiation of collecting duct cells involved in acid-base homeostasis.

Funding: NIDDK Support

TH-OR043

Transcription Factor Tcfep2ll Is Necessary and Sufficient for Distal
Nephron Differentiation Max Werth,' Andong Qiu,' Jonathan M. Barasch.'
!Columbia University.

Background: Transcription factor Tefcp2l1 belongs to the Grainyhead family and
plays important roles in epithelial development in the kidney and other organs (e.g. Max
Werth and Kai Schmidt-Ott, Development 2010).
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Methods: We generated a conditional knockout of Tefep211 and deleted the gene from
metanephric mesenchyme using Pax3ProCre and the whole kidney using EITA-Cre. We
overexpressed Tcfep2ll in the metanephric mesenchyme using adenoviral mediated gene
transfer and we developed specific ChIP protocols.

Results: The expression pattern of Tefep2ll during kidney development was very
dynamic and covered mesonephros, ureteric bud stalk and the distal part of S-shaped
bodies. In the adult kidney highest expression level of the Tcfcp211 was observed in the
distal convoluted tubule, connecting segment and lower expression in the cortical collecting
duct. To study the function of Tcfep211 we generated the conditional knockout in the distal
tubule. We observed downregulation of major markers of alpha- and beta-intercalated cells
in the knockouts such as V-ATPase, Pendrin and AE-1. Gene array analysis confirmed the
loss of expression of these major intercalated genes. Using chromatin immunoprecipitation
assay we were able to show that Tefep211 binds to the promoter region of several subunits of
V-type ATPase implicating Tcfep211 is a direct regulator. By lentiviral expression, Tefep211
induced epithelial tubules in metanephric mesenchyme.

Conclusions: Taken together these data demonstrate that Tcfcp211 is sufficient and
necessary for epithelial development and terminal differentiation particularly in the
intercalated cell lineage.

Funding: NIDDK Support

TH-OR044

Role of the PCP Pathway Gene Fuzzy in Ciliary Formation and Signalling:
Implications for Kidney Development Elena Torban, Sima Babayeva.
Department of Medicine, McGill University, Montreal, QC, Canada.

Background: In humans, congenital anomalies of the kidneys and urinary tract (1-3
cases per 500 births) are the leading cause of the end stage renal failure in the pediatric
population. Normal kidney development depends on timely activation of key intracellular
signaling pathways including the canonical and non-canonical WNT. Currently, it is believed
that these pathways are influenced by signals from the primary cilium in response to onset of
tubular flow. We recently found that homozygous inactivation of the Fuzzy gene, encoding
a protein in the non-canonical WNT planar cell polarity (PCP) pathway, causes profound
renal hypoplasia and loss of cilia in kidney cells. We hypothesize that Fuzzy is crucial for
normal ciliogenesis and regulation of intracellular signaling during kidney development.

Methods: A gene-trap Fuzzy mouse was generated in our lab; kidneys from E14.5
wildtype and mutant embryos were analyzed by histological and immunological methods
with various antibodies. Wildtype and mutant mouse embryonic fibroblasts were
established to study ciliogenesis and both WNT/B-catenin and WNT/PCP signaling by
immunofluorescent microscopy and reporter assays.

Results: We established that Fuzzy is expressed in developing renal epithelial structures
(ureteric buds, comma and S-shaped bodies). In MEFs and renal epithelial cells, native and
exogenous Fuzzy protein was detected in the basal body, ciliary membrane and TGN/late
endosomal vesicular compartment. We show that loss of Fuzzy leads to the loss of Rab8
small GTPase at the basal body suggesting that Fuzzy regulates recruitment of Rab8 to the
primary cilium. We identified an interaction between Fuzzy and the modular PCP protein,
Dishevelled. The latter is critically involved in both canonical and PCP pathways. Loss of
Fuzzy results in loss of cilium with concomitant hyperactivation of the canonical WNT
pathway and loss of PCP signaling.

Conclusions: We propose that Fuzzy is a crucial regulator of early renal development
and that loss of Fuzzy causes renal hypoplasia by disrupting normal ciliogenesis and
disturbing WNT and PCP signaling.

Funding: Government Support - Non-U.S.

TH-OR045

Ret Docking Tyrosines Y1015 and Y1062 Regulate Ureterovesicular
Junction Development through Different Mechanisms by Modulating
MAPK Activity Masato Hoshi, Sanjay Jain. Renal, Medicine, Washington
University School of Medicine, St. Louis, MO.

Background: Connection of the upper and lower urinary tract at the ureterovesicular
junction (UVJ) requires precise spatio-temporal regulation of molecular signals in the
Wolffian duct (WD) and the surrounding structures that are not well defined. Delayed
or defective insertion of WD or abnormalities in ureter remodeling can cause congenital
anomalies of kidneys or urinary tract (CAKUT) including hydronephrosis, ureterocele,
vesicoureteral reflux and megaureter. Mutations in the receptor tyrosine kinase RET are
associated with CAKUT. RET signaling is mediated by docking tyrosines that regulate
downstream signaling pathways. We previously showed that abrogation of the docking sites
for PLCy (Y1015) or SHC (Y1062) causes markedly different CAKUT.

Methods: We performed ontogenic and molecular analyses of early events in the
formation of UVJ in RetY 1015F and Y1062F mutant mice.

Results: We found abnormal ureter-bladder fusion in both Y1015F and Y1062F
mutant mice, however through quite distinct developmental and cellular mechanisms.
The common nephric ducts (CND), the caudal-most WD segment, of Y1015F mutants
failed to degenerate normally, had increased MAPK activity and reduced apoptosis at
E12.5 compared to controls. In contrast, WDs in RetY 1062F mutant mice show failure to
reach the cloaca at E10.5, asymmetric caudal growth at E11.5. At later developmental time
points the ureters continued to show insertion/fusion defects into the primitive bladder.
Both Ret-null and RetY 1062F mutants show reduced MAPK activity throughout the entire
WD at E10.5. These results show that the mechanism of WD to reach cloaca in Ret-null
mice is reduction in the RetY 1062-mediated MAPK activity. Inhibiting MAPK activity in
half-genitourinary organ cultures in conjunction with time-lapse microscopy and whole
mount immunohistochemistry analyses at E10 in wild-type mice revealed a major effect
of MAPK pathway in the formation of UVJ.
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Conclusions: Our study demonstrates how the same gene RET can modulate lower
tract development through different mechanisms and provides a possible explanation for
the broad range of phenotypes observed in the CAKUT affected individuals.

Funding: NIDDK Support, Private Foundation Support

TH-OR046

Absence of MicroRNA-21 Aggravates Glomerular Damage in Experimental
Diabetic Nephropathy Markus Bitzer, Jinghui Luo, Yingbao Yang, Christopher
Lund O’Connor, Jennifer Yi-Chun Lai. [Internal Medicine, University of
Michigan, Ann Arbor, M1.

Background: Diabetic nephropathy (DN) is associated with mesangial expansion,
loss of podocytes, and increased extracellular matrix (ECM) deposition in glomeruli and
tubulo-interstitium. TGF-beta/Smad signaling is an important mediator of these changes
in DN and regulates microRNAs (miRs) expression. The functional role of miRs in DN is
not well understood. We had previously reported that miR-21 expression levels strongly
correlate with proteinuria in patients with DN and that loss of miR-21 is associated with
increased loss of podocytes and accelerated glomerular disease in TGF-betal transgenic
mice. Now we present our findings on the role of miR-21 in a murine model of DN.

Methods: Experimental DN was induced in 10 weeks old miR-21 mutant DBA mice
by administration of 50 mg/kg streptozotocin (STZ) intraperitoneally for 5 consecutive
days. Functional and histological analyses were carried out at 10, 16 and 20 weeks after the
completion of STZ injection. Furthermore, primary renal tubular epithelial cells (RTECs),
fibroblasts and mesangial cells (MCs) were isolated from miR-21 mutant mouse kidneys,
and the impact of high-glucose (HG) on the proliferation of the culture cells was detected
using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) method.
ECM deposition in the kidney was quantified using Sirius red staining.

Results: MiR-21 knockout (KO) mice developed increased albuminuria, higher blood
urea nitrogen (BUN) levels and increased ECM deposition in glomeruli but not in tubule-
interstitium compared with wild-type (WT) littermates 16 weeks after STZ-treatment.
Whereas proliferation of miR-21 KO MCs and renal fibroblasts was increased, miR-21
KO RTECs proliferated less compared with WT cells. HG further decreased proliferation
in miR-21 KO RETCs but increased it miR-21 KO fibroblast and MCs.

Conclusions: Consistent with our previous findings in TGF-betal transgenic mice,
miR-21 provides protection from glomerular damage in a murine model of DN. Candidate
cellular mechanisms includes increased podocyte loss and MC proliferation. Studies
exploring the underlying molecular mechanisms are ongoing.

TH-OR047

Cross-Talk between TGF-B1 and 12/15-Lipoxygenase in the Epigenetic
Regulation of Pro-Fibrotic Genes Related to Diabetic Nephropathy
Hang Yuan, Marpadga A. Reddy, Linda L. Lanting, Mei Wang, Jung Tak Park,
Wen Jin, Mitsuo Kato, Rama Natarajan. Department of Diabetes, Beckman
Research Institute of City of Hope, Duarte, CA.

Background: Epigenetic chromatin histone modifications such as H3-lysine
methylation (H3KMe) and acetylation (H3KAc) at gene promoters have profound effects on
gene expression. Increased expression/activity of TGF-B1 (TGFB) and 12/15-Lipoxygenase
(LO) and cross-talk between them play key roles in the upregulation of profibrotic genes
(Collagenlal, PAI-1 and CTGF) in Diabetic Nephropathy. We recently demonstrated the
role of H3KMe in high glucose and TGFB induced profibrotic gene expression in mesangial
cells (MC). Here, we evaluated the role of LO-TGFB cross-talk in the regulation of histone
modifications and expression of a key H3K4-methytransferase (HMT) Set7/9 in MC and
renal cortex from diabetic mice.

Methods: Gene expression was determined by QRT-PCR and histone modifications
by Chromatin immunoprecipitation (ChIP) assays in rat MC treated with 12(S)-HETE (a
LO- product) as well as in MC derived from wild type (WT) or LO-knockout (LOKO) mice
after TGFB stimulation. In vivo relevance was tested using renal cortex from STZ injected
diabetic LOKO mice, and WT diabetic mice treated with LO siRNAs.

Results: 12(S)-HETE increased the expression of profibrotic genes and SET7/9, and
also altered H3K9Ac/H3K4Me1/H3K4Me3 levels at profibrotic gene promoters in rat MC.
Interestingly, TGFB induced Set7/9 and profibrotic gene expression as well as H3K9Ac at
their promoters was significantly ameliorated in MC from LOKO mice. Further, SET7/9 and
profibrotic gene expression were increased in diabetic WT mice and these were significantly
attenuated in diabetic LOKO mice, and in diabetic WT mice treated in vivo with LO siRNAs.

Conclusions: These new results demonstrate that oxidized lipids of the LO pathway
can regulate key HMTs and histone modifications under diabetic conditions and also
modulate TGFB induced epigenetic mechanisms involved in profibrotic gene expression.
This can augment extracellular matrix deposition and fibrosis linked to diabetic nephropathy.

TH-OR048

Renal Protection by Knockout of the Atypical Chemokine Receptor D6 in
Diabetic OVE Mice Shirong Zheng,' Haribabu Bodduluri,? Paul N. Epstein.'
!Pediatric, University of Louisville, Louisville, KY; *Microbiology, University
of Louisville, Louisville, KY.

Background: Monocyte/macrophage recruitment correlates strongly with the
progression of renal impairment in diabetic nephropathy. Chemokines and their receptors
play a major role in leukocyte recruitment into inflammatory sites. The chemokine receptor
D6 is a chemokine scavenging receptor that binds and sequesters many inflammatory CC
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chemokines but does not transduce an apparent intracellular signal. It may play an important
role in modulating the inflammatory response by scavenging CC chemokines in inflamed
tissue. But its function in the diabetic kidney disease has not been tested.

Methods: In this study, we utilized the D6 knockout mice to test whether elimination
of D6 will aggravate renal damage in diabetic nephropathy. D6KO mice were back crossed
onto FVB background for 10 generations and then mated with OVE26 (OVE) mice to
eliminate the D6 gene in this diabetic model. Control mice, OVE mice and OVE-D6” mice
were tested for albuminuria, renal fibrosis, leukocyte infiltration and gene expression.

Results: D6 deficiency did not alter the diabetic blood glucose levels. Surprisingly,
deletion of the D6 gene drastically reduced all features of diabetic nephropathy. Compared
to OVE mice OVE-D6" mice had a 5 fold reduction in albuminuria. Renal fibrosis and
leukocyte infiltration, which were greatly increased by OVE diabetes, declined to almost
non-diabetic levels in OVE-D6” mice. Consistent with the changes in phenotype, gene
expression in pathways of renal damage, inflammation and fibrosis were more normal in
OVE-D6" mice. Renal protection by D6 knockout was unexpected but very effective.

Conclusions: The mechanisms by which the loss of inflammatory chemokine
scavenging function in the diabetic kidney resulted in reduced leukocyte infiltration
and inflammation remains to be investigated but our results reinforce the importance of
inflammatory chemokines in modulating the progression of diabetic nephropathy.

TH-OR049

In-Vivo Claudin-1 Ectopic Overexpression in Podocytes Worsens Diabetic
Albuminuria Kazuhiro Hasegawa, Shu Wakino, Koichi Hayashi, Hiroshi
Ttoh. [Internal Medicine, Keio University, Shinjuku-ku Shinanomachi-35,
Tokyo, Japan.

Background: We created proximal tubule (PT)-specific Sirtl TG (JBC 2010)
and conditional knockout (CKO) mice (oral presentation in 2010, 2011 ASN). After
streptozotocin (STZ) treatment, wild-type (WT) mice had diabetic nephropathy (DN) with
prominent albuminuria (Alb), combined with decreased Sirt] and increased tight-junction
protein claudin-1 (Cldn-1) in podocytes (Pods) as compared to saline-treated (Sal) control
mice. These changes were prevented in TG and were aggravated in CKO.
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However, the role of Cldn-1 in Pods in vivo has not been reported.

Methods: We delivered the gene of NPHS2-Cldn-1 ¢cDNA vector, Cldn-1 siRNA, and
control (Cont) plasmid using HVJE vector by tail-vein injection in Sal-treated or STZ-
treated mice. The efficiency was tested by Cldn-1 staining and immunoelectron microscopy.

Results: In Cont+Sal, endogenous Cldn-1 was detected in PECs. In Cont+STZ, Cldn-
1 was detected in PECs and Pods. Gold particles in Cont+STZ were characteristically
located on the bottom side of foot processes (FP), not along with the lateral side. FP might
be dragged from the bottom side by the tension power formed by newly emerged Cldn-1,
which seems likely as FP become flattened and effaced. In Cldn-1+Sal, Cldn-1 upregulation
was detectable in a Pods-specific way, which was concordant with the usage of NPHS2
promoter. In Cldn-1+STZ, further intense staining was seen in Pods. Cont+STZ or Cldn-
1+Sal revealed significantly enhanced Alb and FP effacement, which was further enhanced in
Cldn-1+STZ. When mice were rendered Cldn-1 siRNA, Cldn-1 was successfully silenced in
the kidney. Cldn-1 in Pods and Alb after STZ was dramatically abolished by Cldn-1 siRNA.

Conclusions: Pods-specific Cldn-1 significantly worsened FP effacement and Alb.
Cldn-1 siRNA therefore seems to be beneficial for the maintenance of Pods function and
is a novel therapeutic approach for DN.
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TH-OR050

Overexpression of Heterogeneous Nuclear Ribonucleoprotein F Up-
Regulates Angiotensin-Converting Enzyme-2 Expression and Attenuates
Systemic Hypertension in Diabetic Akita Transgenic Mouse Kidney
Chao-Sheng Lo,' Shiao-ying Chang,' Yixuan Shi,' Isabelle Chenier,' Shao-Ling
Zhang,' Janos G. Filep,? Julie R. Ingelfinger,’ John S.D. Chan.! Res. Ctr,
CHUM-Hotel Dieu Hospital, Montreal, Canada; *Res. Ctr, Maisonneuve-
Rosemont Hosp., Montreal, QC, Canada, *Pediatr Nephrol Unit, Mass Gen
Hosp, Boston, MA.

Background: We investigated whether overexpression of heterogeneous nuclear
ribonucleoprotein F (hnRNP F) modulates renal angiotensin-converting enzyme-2 (Ace-
2) and angiotensin-converting enzyme (ACE) expression and subsequently attenuates
hypertension in type 1 diabetic Akita mice.

Methods: Akita transgenic (Tg) mice specifically overexpressing hnRNP F in their
renal proximal tubular cells (RPTCs) were studied. Plasma glucose, systolic blood pressure
(SBP) and albuminuria were monitored bi-weekly in adult male non-Akita littermates,
Akita and Akita hnRNP F-Tg mice from 10 to 20 weeks of age. Kidneys were processed
for immunostaining of Ace-2 and ACE. Renal proximal tubular (RPT) Ace2 and ACE
mRNA and protein expression were evaluated by respective real time-qPCR and Western
blotting. Urinary angiotensin 1-7 (Ang 1-7) and angiotensin II (Ang II) levels were
quantified by ELISA.

Results: Akita mice developed hypertension (SBP: 136.8 +2.60 mm Hg) with increased
glomerular filtration rate (GFR: 520.1 + 44.08 ul/min), and displayed renal hypertrophy
as compared to non-Akita controls (SBP: 107.7 £1.11 mm Hg and GFR: 229.3 +13.69 ul/
min). HnRNP F overexpression normalized SBP, and decreased GFR (408.7 £17.91 nl/
min), renal hypertrophy and the urinary albumin/creatinine ratio without affecting plasma
glucose levels in Akita hnRNP-F Tg mice. RPT Ace-2 mRNA and protein expression, and
urinary Ang 1-7 levels were significantly decreased in Akita mice but normalized in Akita
hnRNP F-Tg mice. In contrast, RPT ACE mRNA and protein expression were similar
in Akita and Akita hnRNP F-Tg mice, whereas urinary Ang II levels were significantly
increased in Akita mice and normalized in Akita hnRNP F-Tg mice.

Conclusions: Our data suggest that hnRNP F plays a protective role by attenuating
SBP and preventing RPTC injury in diabetes,predominantly through increasing intrarenal
Ace-2 gene expression.

Funding: Government Support - Non-U.S.

TH-ORO051

Inhibition of the MAPK p38 Decreases Nephrin Endocytosis and Protects
Mice against Hyperglycemia-Induced Proteinuria Magdalena Woznowski,
Sebastian Alexander Potthoff, Eva Koenigshausen, Johannes Stegbauer, Lars
C. Rump, Lorenz Sellin, Ivo Quack. Nephrology, Heinrich Heine University,
Duesseldorf, Germany.

Background: We could recently demonstrate that hyperglycemia leads to PKC?
mediated endocytosis of nephrin. It has also been shown that p38 activation leads to loss
of nephrin. However, the underlying pathomechanism remains unclear. Thus we were
interested whether p38 is involved in nephrin endocytosis.

Methods: GST-fusion proteins of nephrin were used in kinase assay with recombinant
p38. HEK293T cells were transfected with nephrin and B-arrestin2 as well as PKCo. and
PICK1. Co-IP with subsequent western blotting was performed. C57BL/6 mice were
treated i.p with streptozotocin to induce hyperglycemia. As p38 inhibitor, SB202190 (i.p.)
or BIRB0796 (p.o.) were used. Albuminuria was quantified as albumin/creatinin ratio.
Isolated glomeruli were analyzed via western blot for activation of p38 and the interaction
of nephrin with B-arrestin2 and nephrin endocytosis.

Results: Treatment of podocytes with high glucose (30 mmol) induced activation of
the MAPK p38. Under high glucose conditions p38 phosphorylated nephrin at Ser1146
strenghtening the binding of PICK1 to nephrin. PICK1 facilitated the interaction of PKCo
with nephrin promoting the phosphorylation of nephrin Thr 1120/1125 by PKCa. This
step enabled the binding of B-arrestin2 to nephrin, initiating nephrin endocytosis. In mice
hyperglycemia also led to p38 activation, nephrin endocytosis and proteinuria, which could
be nearly completely prevented by p38 inhibition.

Conclusions: Here we propose a model for the role of p38 in nephrin endocytosis: high
glucose levels lead to activation of MAPK p38 acting as an upstream mediator of PKCa.
Active p38 phosphorylates nephrin at Ser1146 and faciliates the binding of PICK1 and
PKCa to nephrin. The phosphorylation of Thr1120/1125 by PKCa. is the prerequisite for
B-arrestin2 binding and nephrin endocytosis, leading to a leaky filter. Noteworthy,in vivo
the inhibition of p38 attenuates high glucose mediated nephrin endocytosis and proteinuria
nearly completely. These findings suggest p38 and PKCo as promising targets for prevention
and therapy of hyperglycemia induced proteinuria.

Funding: Government Support - Non-U.S.
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TH-ORO052

The Coagulation Protease Activated Protein C Ameliorates Diabetic
Nephropathy by Regulating the Endoplasmic Reticulum Stress Response
Berend Heinrich Isermann,' Hongjie Wang,' Vedat Schwenger,” Hermann-Josef
Groene,’ Madhusudhan Thati.! 'Clinical Pathology and Pathobiochemistry,
OvG University, Magdeburg, Germany, *University of Heidelberg, Heidelberg,
Germany; *DKFZ, Heidelberg, Germany.

Background: Diabetic nephropathy (DN) is associated with endothelial dysfunction
and impaired function of the endothelial derived, cytoprotective thrombomodulin (TM)
protein C (PC) system. Impaired PC activation causes glomerular cell dysfunction and DN.
The intracellular mechanism through which PC activation modulates DN is not known.
Here we show that activated PC (aPC), a central mediator of haemostatic system, regulates
cellular homeostasis by inhibiting endoplasmic reticulum (ER)-stress in DN., the cellular
components of the glomerular barrier.

Methods: Wild-type (Wt) mice or mice with altered activity of the TM-PC system
(loss of function with impaired protein C activation (TM"*"*) or gain of function with high
aPC plasma levels (APChe")) were maintained diabetic for 26 weeks. Subsets of diabetic
mice were treated with a chemical ER-chaperone (TUDCA). After 26 weeks markers of
DN were determined and tissue samples were isolated for ex vivo analysis. In vitro assays
were performed in podocytes and endothelial cells.

Results: Compared to Wt mice, impaired PC activation in TM*®* mice increased
markers of ER-stress (CHOP/ATF6) in DN, while nuclear translocation of the transcription
factor X-box binding protein-1 (XBP1) was impaired. Restoring aPC levels in TMFP/P
mice or inhibition of ER-stress with TUDCA normalized nuclear levels of XBP1, inhibited
CHOP/ATF6 expression and protected against DN. In addition deletion of CHOP in TMP*r
mice protected against DN. Consistent with these in vivo results, aPC promotes the nuclear
translocation of XBP1 in endothelial cells and podocytes and inhibits hyperglycaemia
induced ER-stress (reduced CHOP/ATF6expression). Podocyte or endothelial specific
deletion of XBP1 abolished the cytoprotective effect of aPC.

Conclusions: These studies demonstrate that impaired PC activation is causally linked
to ER-stress, establishing a novel link between haemostatic system and endoplasmic
reticulum function in regulating cellular homeostasis in kidney disease.

Funding: Government Support - Non-U.S.
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Distal Renal Tubular Acidosis in Sjogren’s Syndrome Is Associated with
Loss of Differentiated Intercalated Cells Nilufar Mohebbi,'? Stephen B.
Walsh,® Antje Furstenberg,® Chris Laing,’ Hanna Debiec,* Olivier Devuyst,'
Pierre M. Ronco,* Robert J. Unwin,? Carsten A. Wagner.! 'Inst. of Physiology,
Univ. of Zurich, Zurich, Switzerland, *Div. of Nephrology, Univ. Hospital Zurich,
Zurich, Switzerland; SUCL Center for Nephrology, UCL, London, United
Kingdom; *INSERM UMR_S702, Hopital Tenon, Paris, France.

Background: Sjogren’s syndrome is associated with renal manifestations such as distal
renal tubular acidosis (ARTA). Few studies have suggested a pathophysiological role for
autoantibodies against carbonic anhydrase type II or subunits of the vacuolar H*-ATPase
in the acid secretory type A intercalated cells.

Methods: We aimed to investigate if dRTA in Sjogren’s disease is caused by altered
expression of acid-base transport proteins and abnormal acid-secretory cells in kidney
biopsies of patients with clinically defined dRTA. Immunohistochemistry was performed
for anion exchanger AE1, the CI/HCO, exchanger pendrin, the a4 and B1 subunits of
the vacuolar H'-ATPase, and carbonic anhydrase II. Principal cells were identified with
AQP2. 15 patients with various types of nephritis served as controls and were compared
to 15 Sjogren patients with dRTA.

Results: While control patients showed basolateral staining for AE1, no AE1 staining
was detected in Sjogren patients with dRTA. Notably, AE1 was still detectable in red
blood cells. Similar findings were made for pendrin. The a4-subunit was detected only
in intercalated cells from control patients. In contrast, staining for B1-subunit was still
detectable in some Sjogren patients but with lower intensity. The number of cells positive
for any intercalated cell specific markers was dramatically reduced in Sjogren patients
with dRTA. Next, IgG fractions from patients with Sjogren’s disease and dRTA stained
intercalated cells in normal kidney tissues and showed reactive bands in human kidney
protein lysates that were absent when control IgG fractions were used.

Conclusions: In conclusion, patients with Sjogren’s disease and dRTA show
autoantibodies against intercalated cells with loss of differentiation markers and reduced
numbers of intercalated cell which may contribute to the development of dRTA and serve
as a new diagnostic hallmark.

Funding: Government Support - Non-U.S.
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Stimulatory Effect of Insulin on Renal Proximal Na Transport Is Preserved
in Insulin Resistance Motonobu Nakamura,' Ayumi Shirai,' Osamu Yamazaki,'
Hideomi Yamada,' Masashi Suzuki,' Shoko Horita,' Yukio Homma,> George
Seki.! !Internal Medicine, Tokyo University, Tokyo, Japan, *Urology, Tokyo
University, Tokyo, Japan.

Background: To clarify the pathogenesis of hypertension associated with insulin
resistance, we examined whether the stimulatory effect of insulin on proximal tubule (PT)
transport is preserved in insulin resistance.

Fluid, Electrolytes, and Acid-Base: Disturbing the Balance
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Methods: Normal human kidney cortex tissues were obtained during the nephrectomy
for renal carcinoma. Cell pH measurement with BCECF was performed to determine the
Na-HCO; cotransporter NBCel activity in freshly isolated human or rat PTs. NBCel activity
was also determined after isolated PTs were incubated for 24 h in DMEM containing FBS
and siRNA at 37 °C. Glucose uptake into adipocytes prepared from perirenal (human) or
periepididymal (rat) fat tissues was measured to estimate the degree of insulin resistance.

Results: In isolated PTs from human and Wistar rats, the stimulatory effect of insulin
on NBCel activity was completely suppressed by a PI3-kinase inhibitor wortmannin. The
siRNA treatment against IRS2 but not IRS1 largely (~85%) suppressed the stimulatory
effect of insulin in rat PTs. In hyperphagic OLETF rats with obesity and hyperinsulinemia,
the stimulated glucose uptake into adipocytes by 10 M insulin was severely reduced to
21% of that in control LETO rats. By sharp contrast, the stimulation of NBCel activity
by 10 M insulin was comparable in OLETF and LETO rats (70 + 11 vs 74 + 15%). In
insulin resistant human with elevated HOMA-IR (> 3.5), the stimulated glucose uptake into
adipocytes by 10* M insulin was severely reduced to 19% of that in human with normal
HOMA-IR. However, the stimulation of NBCel activity by 10-* M insulin was comparable
in human with or without insulin resistance (93 + 7 vs 85 + 13%)).

Conclusions: These results indicate that the stimulatory effect of insulin on PT
transport, dependent on IRS2/PI3-kinase pathway, was completely preserved in insulin
resistance. Because insulin-induced vasodilation is known to be impaired in insulin
resistance, hyperinsulinemia associated with obesity may contribute to the occurrence of
hypertension by facilitating renal Na absorption.

Funding: Government Support - Non-U.S.
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Hyponatremia and Mortality in an Ambulatory Setting: Results from the
Dallas Heart Study Fabrice Gankam Kengne, Colby Ayers, Amit Khera,
James Delemos, Naim M. Maalouf. Internal Medicine - Division of Cardiology,
UTSW, Dallas, TX.

Background: Hyponatremia is a common disorder associated with higher mortality in
hospitalized patients, but its impact in an ambulatory setting remains unclear. We sought to
determine the prevalence and determinants of hyponatremia and its impact on mortality in
a general ambulatory population from a diverse ethnic background.

Methods: Serum sodium was measured in individuals aged 30 to 65 years enrolled
in the Dallas Heart Study. Individuals were categorized based on baseline serum sodium
levels, with hyponatremia defined as serum sodium below 135 mEq/L. The main outcomes
were the prevalence, determinants and all-cause mortality associated with hyponatremia.

Results: 3,551 individuals were included in this analysis. The median age was 43 years
(interquartile range 36-52 years) and median follow-up was 8.4 years (interquartile range
8.0-8.9 years). The sample weight-adjusted prevalence of hyponatremia in Dallas County
was 6.9%, and age, black ethnicity, presence of cirrhosis or congestive heart failure (CHF)
and use of selective serotonin reuptake inhibitors (SSRIs) were significantly associated with
hyponatremia. By the end of the follow up period, 202 deaths occurred, including 29 in
hyponatremic individuals. The unadjusted HR for hyponatremia and death was 1.94 (95%
CI 1.31-2.87, p=0.001). Hyponatremia remained significantly associated with mortality
after adjustment for age, gender, ethnicity, diabetes, hypertension, dyslipidemia, smoking,
alcohol use, renal function, plasma CRP, use of antiepileptic drugs and SSRIs, and history
of CHF, cirrhosis, and cancer (HR: 1.75; 95% CI: 1.08-2.81, p=0.02).
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Conclusions: In a young and ethnically diverse community population, mild
hyponatremia is associated with an increased risk of death.
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Prevalence of Hyponatremia in NHANES 1999-2004 and Association with
Mortality Sue Gu, Sumit Mohan, Amay Parikh, Jai Radhakrishnan. Department
of Medicine, Division of Nephrology, Columbia University Medical Center,
New York, NY.

Background: Hyponatremia is the most frequently observed electrolyte abnormality
in the US, with prevalence reported to be from 2.5% up to 42.6% in the acute care setting,
where it is associated with increased mortality, morbidity, and longer hospital stays.
Hyponatremia in the ambulatory setting is poorly studied and is likely underdiagnosed due
to its often subtle symptomatology. We seek to establish the prevalence of hyponatremia
in the general US population and its association with mortality.

Methods: Data from NHANES 1999-2004 was analyzed for the presence of
hyponatremia, defined as serum Na < 135 mEq/L, in the US population aged > 18. Survival
analysis was performed using linked mortality data through December 31, 2006.

Results: The overall prevalence of hyponatremia in the adult US population was
3.38%, with significantly higher prevalence of hyponatremia among women (4.32%
vs 2.37% p<0.0001). For subjects aged 18-44, 45-64, and >65, we noted a significant
increase in the overall prevalence with increasing age (2.82%, 3,32%, 5.31%, p<0.0001)
among both men (1.75% 2.63%, 4.13%, p<0.0001), and women (3.89%, 3.97%, 6.19%,
p<0.0013), respectively. Hyponatremia was associated with significantly lower survival
rates on univariate analysis (hazard ratio 2.35, p<0.0001).
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Conclusions: Hyponatremia is common in the US adult population, with significantly
higher prevalence rates among women and older adults, and appears to be associated with
significantly higher mortality in the general population.

Funding: NIDDK Support
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24-Week Treatment with Lixivaptan for Euvolemic Hyponatremia: Effect
on Serum Sodium Levels and Safety in an Qutpatient Setting William
Abraham,' Guy Decaux,” Richard Josiassen,’ Yoram Yagil,* Nelson P. Kopyt,®
Hemant Thacker,® Massimo Mannelli,” Daniel G. Bichet,® Cesare Orlandi.’ 'The
Ohio State Univ; *Erasme Univ Hosp; *Drexel Univ Col of Med; *Ben-Gurion
Univ; °*Lehigh Valley Hosp; °Bhatia Hosp; "Univ of Florence; *Université de
Montréal; *Cardiokine Biopharma, Inc.

Background: Treatment with lixivaptan (LIXI) for 24 wks was previously shown to
increase serum Na® levels in subjects with euvolemic hyponatremia (EH) (ASN 2011).
We further assessed the rapidity, degree, predictability, and safety of this increase in
outpatients with EH.

Methods: In this multicenter, randomized, double-blind study (HARMONY), non-
hospitalized subjects received (3:1) oral LIXI 25mg (n=154) or placebo (PBO; n=52) once
daily, with subsequent dose titration (25-100mg) based on serum Na* levels. Fluid restriction
was implemented at the investigator’s discretion. The treatment period lasted 24 wks.

Results: Mean baseline serum Na* was 131.5mmol/L (LIXI) and 131.6mmol/L (PBO).
Least-square mean+SE changes from baseline to Day 7 (primary endpoint) were 3.2+0.5
and 0.8+0.6mmol/L, respectively (p<0.001). The benefit of LIXI was consistent across
gender/age groups; the magnitude of change in serum Na® increased with increasing baseline
severity of hyponatremia. Normalization rates (serum Na' levels 135-145mmol/L) were
greater with LIXI than PBO (60.6% vs 32.7% on Day 7, p<0.05; Figure). Kaplan-Meier
analysis of time to first serum Na* level >135mmol/L favored LIXI (p=0.051). Few subjects
experienced a rapid rise in serum Na' levels during titration (2.0% LIXI, 1.9% PBO). LIXI
was well tolerated; no subject had signs/symptoms of osmotic demyelination syndrome.

Fluid, Electrolytes, and Acid-Base: Disturbing the Balance
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Conclusions: Our findings suggest that LIXI effectively increases serum Na' levels in
non-hospitalized subjects with EH and can be initiated and titrated in an outpatient setting.
Funding: Pharmaceutical Company Support - Cardiokine Biopharma, Inc
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Acyclovir Induced Hypokalemia Paul E. Drawz,'? Federico Perez,'* Robert
Bonomo."? Louis Stokes Cleveland VAMC, *MetroHealth Medical Center;
3Case Western Reserve University, Cleveland, OH.

Background: Intravenous (IV) acyclovir, a mainstay antiviral for herpesviruses, may
cause crystalluria and lead to acute kidney injury. A patient with hypokalemia following
treatment with IV acyclovir prompted us to evaluate whether acyclovir also poses an
increased risk of hypokalemia.

Methods: We evaluated the rate of hypokalemia (potassium < 3.5 mEq/L) in the four
days after receipt of IV acyclovir for all patients treated between Jan 1, 2002 and Jan 1,
2012. As a comparison, we evaluated the rate of hypokalemia in the 14 days after admission
for all subjects not treated with acyclovir and admitted to the same ward within 30 days of
a patient who received IV acyclovir.

Results: 423 patients received IV acyclovir; 29,634 patients were admitted to the same
ward within 30 days of a patient who received IV acyclovir. Hypokalemia developed in
46% of patients treated with IV acyclovir. The rate of significant hypokalemia was more
than threefold greater among acyclovir recipients than in the control group, even after
excluding subjects with previous hypokalemia, reduced kidney function, and diuretic use.
Rate of hypokalemia in patients treated with IV acyclovir and in untreated patients (%)

All patients

[Excluding subjects with K < 3.6mEq/L in week prior
to first acyclovir dose (or week prior to admission) or
eGFR <60 within one week of acyclovir dose (or one
week prior to or two weeks after admission)
[Excluding subjects who
received diuretics
|Acyclovir No acyclovir |Acyclovir INo acyclovir [|Acyclovir No acyclovir
(N=423) (N=29.634) |(N=154) (N=16,157) |(N=124) (N=11,147)
<3.5mEq/L__|45.6 21.3 29.2 18.6 26.6 6.9
<3.4mEq/L__|38.5 15.9 23.4 5.8 19.4 4.5
<3.3mEq/L__|30.0 11.5 16.2 3.7 12.9 2.8
<3.2mEg/L _|25.1 8.2 13.6 2.4 10.5 1.6
<3.1lmEg/L__]19.4 5.7 9.1 1.5 6.5 1.0
<3.0mEq/L__|12.1 4.1 5.8 1.0 4.8 0.7
<2.9mEq/L__ 8.9 2.7 3.2 0.6 2.4 0.4

Potassium levels within 4 days after IV acyclovir (or within 14 days after admission, if untreated)
Conclusions: Our data demonstrates, for the first time, that hypokalemia is common

in patients treated with IV acyclovir. Reduced renal plasma flow and crystal induced

distal tubular damage may be two mechanisms by which acyclovir induces hypokalemia.
Funding: NIDDK Support
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Hereditary Nephrogenic Diabetes Insipidus in Japanese Patients: Analysis
of 73 Families Sei Sasaki, Motoko Chiga, Eriko Kikuchi, Shinichi Uchida.
Department of Nephrology, Tokyo Medical and Dental University, Tokyo, Japan.

Background: Familial form of nephrogenic diabetes insipidus (NDI) is a rare hereditary
disease caused by the AVPR2 and AQP2 gene mutations. It is speculated that about 90%
of NDI are due to the AVPR2 gene mutations and the remaining 10% are due to AQP2,
but rigid data supporting this relative frequency are lacking. It is also unknown whether
this frequency is the same in different ethnic backgrounds.

Methods: Since 1994, gene mutation analyses were performed for 73 Japanese NDI
families in our department. All exons and intron-exon boundaries of AVPR2 and AQP2
genes were directly sequenced. Some cases that were reported previously were included
in the present analysis (16 families).

Results: Disease-causing mutations were identified in the AVPR2 gene in 60 families
(82%), and in the AQP2 gene in 8 families (11%). In the remaining 5 families (7%) no
mutation could be detected. This relative frequency of causative genes matches the general
speculation. A total of 21 novel disease-causing mutations were newly identified in this
study (17 in AVPR2 and 4 in AQP2). Regarding AVPR2, 52 disease-causing mutations were
identified in 60 families. Among them, missense mutations were most popular accounting for
a half of the mutations, followed by deletion mutations > nonsense mutations > insertions
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and splicing mutations. These relativities are comparable with those of a global summary
(Spankis 2008). In 49 female subjects who had heterozygous disease-causing AVPR2
mutations, 16 subjects (26%) had polyuria and 4 showed a complete NDI, demonstrating
a quarter of female carriers are symptomatic. For AQP2, 8 disease-causing mutations were
identified in 8 families (of these, 3 mutations in 3 families were previously reported). Two
missense mutations showed a recessive inheritance, while one missense mutation (R254Q)
and five deletion mutations (1~10nt) in the C-terminus of AQP2 showed a dominant
inheritance, confirming its importance in AQP2 pathophysiology.

Conclusions: In Japanese NDI, most families (82%) are related to AVPR2 and 11%
are to AQP2. A small portion of the families (7%) without any obvious mutations may
imply the presence of unknown NDI-causing genes.

TH-OR060

Prominent Neointima Formation Is Common in Veins Utilized for AV
Fistula Creation: The Hemodialysis Fistula Maturation (HFM) Study
Charles E. Alpers,! The HFM Study Group.? !Pathology, Univ. of Washington,
Seattle, WA, *Cleveland Clinic.

Background: A major cause of native arteriovenous fistula (AVF) failure is stenosis
as a result of venous neointimal hyperplasia (VNH). Little is known about the morphology
of veins at the time of AVF creation that may contribute to future AVF stenosis and failure.

Methods: Segments of vein used for anastomosis creation were harvested at the time
of AVF creation from 303 HFM Study participants with advanced CKD or ESRD and
analyzed histologically. Intimal and medial wall thickness and length of the internal and
external elastic lamina were quantified by morphometry. Intimal cells were assessed by
immunohistochemistry and extracellular matrices (ECM) were analyzed with Movat’s stain.

Results: A major finding was a neointima (N) that was present in 87.8% of the samples
in which a full circumferential vein structure was present in histologic sections (n=204). The
neointima was usually irregularly thickened (Fig. A), sometimes concentric (Fig. B), and
all contained a.-smooth muscle actin expressing cells of smooth muscle or myofibroblast
origin. Proteoglycans (P) constituted the predominant matrix in the neointima. A novel
finding was large aggregates of collagen (C), present in 82% of vein samples within the
media (M) of vessel walls, in addition to collagen which also was present in the neointima.
Figures A and B show abnormalities typical of a large majority of vein samples analyzed;
Figure C shows one of the veins without neointima formation.

Conclusions: Among HFM Study participants, we observed pre-existing abnormalities,
with neointimas and prominent accumulation of ECM, in the great majority of veins used for
AVF creation. Outcome studies to determine the importance of these common abnormalities
on fistula maturation and use are underway.
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Notch Signaling Regulates CKD-Induced Endothelial-Mesenchymal
Transition and Neointima Formation in a Mouse Model of Arteriovenous
Fistula Yun Wang,'? Anlin Liang,! William E. Mitch,' Jizhong Cheng.'
!Division of Nephrology, Baylor College of Medicine, Houston, TX; Department
of Cell Biology, Third Military Medical University, Chongqing, China.

Background: A functional arteriovenous fistula (AVF) is the Achilles heel of dialysis
patient. An intact endothelium can prevent neointima formation in AVF because endothelial
cells (ECs) dysfunction causes vascular remodeling. Indeed, CKD patients with failed AVFs
have biomarkers of endothelial dysfunction in the nonfunctioning AVF.

Methods: To study mechanisms of CKD-induced AVF failure, we created a mouse
model of AVF by anastomosing common carotid artery and internal jugular vein. At different
times, the molecular events in the AVFs were explored.

Results: The endothelium in AVFs from humans or CKD mice had positive staining
of mesenchymal markers (SMA-a and FSP-1), indicating there was endothelial cell to
mesenchymal transition (EnMT). ECs treated with serum from CKD mice had increased
Jagged 1 and Notch activation VS results in ECs exposed to serum from control mice. With
CKD, Notch and its downstream transcription factor, RBP-Jk, were significantly activated
in AVF VS controls (P <0.05). Overexpression of Jagged 1 or expose to TGF-B1 decreased
VE-cadherin expression in ECs, while the expression of SMA-a and FSP-1 were increased.
Pretreatment with the Notch inhibitor, DAPT, blocked these markers of EnMT. Notably,
RBP-Jk KO preserved the endothelial barrier function and ameliorated the increased
permeability associated with Jagged 1 overexpression or TGF-B1 treatment in ECs.
Similarly, RBP-Jk KO suppressed Notch activation- or TGF-B1- induced transmigration
of bone marrow inflammatory cells. We also found that EnMT in AVF was suppressed in
endothelial-specific RBP-Jk knockdown mice (RBP-Jk”"/VE-cadherin-Cre). Thus, the
neointima in AVFs created in RBP-Jk knockdown mice was ~ 40% less V'S results in WT
mice despite CKD (P < 0.05).

Conclusions: We conclude that CKD induces Notch activation as well as EnMT
that results in accelerated AVF failure. Blocking Notch in the endothelium suppresses
CKD-mediated neointima formation. Notch might be a target for suppressing neointima
formation in AVFs.

Funding: NIDDK Support, Other NITH Support - American Heart Association
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Development of Novel Bioengineered Grafts for Hemodialysis Vascular
Access Yan-Ting E. Shiu,' Huan Li,' [lya S. Zhuplatov,' Christi M. Terry,' Alfred
K. Cheung,' Wei Tan.? 'Medicine, Univ of UT, Salt Lake City, UT; “Mechanical
Engineering, Univ of CO, CO.

Background: Arteriovenous (AV) dialysis grafts made of polytetrafluoroethylene are
susceptible to stenosis. Tissue-engineered dialysis grafts using autologous vascular cells
and biomaterials have shown success in clinical trials, but their potential is tempered by the
shortage of autologous cell sources, long lead time, high costs and storage complications.
We thus aimed to design a degradable graft that readily allows grafting of allogeneic
mesenchymal stem cells (MSCs) for vessel generation in vivo.

Methods: We have developed an inexpensive biodegradable graft, consisting of a
bilayered scaffold composed of a nanofibrous heparin-impregnated polycaprolactone inner
layer and a porous collagen-based outer layer. The graft lumen can be seeded with allogeneic
MSCs from bone marrow, and the graft possesses compliance (4.5% / mmHg X10%)
comparable to native blood vessels, and burst strength (680-800 mm Hg) and permeability
(500-600 ml/cm?.min) values suitable for implantation. Grafts were implanted as carotid
artery interposition grafts in sheep. In the pig, a seeded graft was placed as a jugular vein
interposition graft and an acellular graft was placed as a carotid-jugular AV graft.

Results: The interposition grafts in sheep remained patent for one month, the latest
time point tested. Acellular grafts (n=4) had significant outward remodeling mainly by
proliferation and migration of adventitial fibroblasts, and had no PECAM+ cells on the
lumen. MSC-seeded grafts (n=2) showed significant reduction in the fibrotic process, and
PECAM+ cells were found on the lumen, suggesting the possibility of MSCs transforming
into endothelial-like cells. The MSC-seeded interposition graft in pig remained patent
for at least 3 weeks after implantation. The acellular AV graft in pig withstood arterial
hemodynamic forces and was patent for 2 weeks.

Conclusions: Allogeneic MSCs on the polymeric vascular graft appeared to be non-
immunogenic and have anti-fibrotic and pro-regenerative potential in sheep. Preliminary
graft results in the pig model are promising warranting further exploration.

Funding: NIDDK Support, Other NIH Support - NHLBI, Veterans Administration
Support
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True Benefit or Selection Bias?: Vascular Access and Mortality in the Elderly
Vanessa Grubbs,! Monnie Wasse,? Barbara A. Grimes,' Kirsten L. Johansen.?
'UCSF; ’Emory; *UCSF-VAMC.

Background: Prior studies suggest a survival benefit from the “fistula (AVF) first”
initiative among the elderly, but the extent to which this benefit is driven by selection of
healthier patients for AVF has not been fully explored. We hypothesized that functional
status and hospital days prior to dialysis initiation partially explain the increased mortality
associated with catheter use.

Methods: From the U.S. Renal Data System 2005-2007, we included 117,277 incident
hemodialysis patients aged 67-90 years. Using proportional hazards models, we examined
the association between initial vascular access and mortality through 2010 after accounting
for functional status at dialysis initiation (institutionalized, need assistance with activities
of daily living, or inability to ambulate or transfer) and number of hospital days in the two
years prior to dialysis initiation. We defined access as AVF, graft (AVG), catheter with
maturing AVF, catheter with maturing AVG, or catheter only.

Results: Of those with catheter, 25.5% had limited functional status vs. 10.8% of those
with AVF. Those with catheter had 3-fold more prior hospital days (mean 18.0 vs. 5.4) than
those with AVF. Median survival was shortest among those with catheter (Table). After
adjusting for demographics, co-morbid conditions, and nephrology care prior to dialysis
initiation (Model 1), all access types compared to AVF were associated with higher mortality.
This finding was modestly attenuated after additionally adjusting for functional status and

prior hospital days (Model 2).
Mortality by access type

Access type Time to de;nh in  [unadjusted, HR Model I, HR Model 2, HR
days. median (IQR)||(95% CI) (95% CI) (95% CI)

AVF 1,070 (456, 1548) 1.0 .0 .0

AVG 905 (337.1533) ||1.21 (1.16-1.25) 20 (1.15-1.26) 17 (1.12-1.22)

catheter with AVF_|[778 (263, 1447) 134 (1.31-1.38) 22 (1.19-1.26) 17 (L14-1.21)

catheter with AVG |[716 (214, 1437) _ |[1.46 (1.40-1.53) _ |1.32 (1.26-1.39) _ |1.23 (1.17-1.29)

catheter only 374 (101, 1078) _ |1.94 (1.90-1.99)  ]1.60 (1.55-1.64) |1.48 (1.44-1.53)

Conclusions: Mortality risk among elderly with non-AVF access is attenuated, but not
eliminated, after accounting for functional status and prior hospitalization.

TH-OR064

First Year Hospitalization in Incident Hemodialysis versus Peritoneal
Dialysis Patients Eduardo K. Lacson,' Nien-chen Li,' Raymond M. Hakim,?
J. Michael Lazarus,® Franklin W. Maddux,' Joseph P. Pulliam.! !Fresenius
Medical Care North America, Waltham, MA; *Vanderbilt University, Nashville,
TN; 3University of North Carolina, Chapel Hill, NC.

Background: Recent modality analyses attributed the survival advantage observed in
Canadian peritoneal dialysis (PD) patients largely to hemodialysis (HD) catheter use. We
sought to compare hospitalization from all causes during the first year between incident
PD and HD patients, then evaluating hospitalization risk for patients by access type: HD
catheter vs. arteriovenous access.
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Methods: Incident patients who started dialysis in Fresenius Medical Care North
America facilities in 2009 were compared with regards to time to first hospitalization
during their first year using an intention to treat methodology. Cox models were adjusted
for case-mix and the first available admission quality indicator labs (albumin, hemoglobin,
& phosphorus). HD patients were also stratified by catheter vs. non-catheter access.

Results: 58% of 1,677 PD and 69% of 24,516 HD patients were hospitalized during
follow-up. Hospitalization rates were 0.92 (PD) and 1.48 (HD) per patient-year, with HD
catheter patients at 1.69 vs 1.03 (no catheter) per patient-year (all p<0.001). PD patients
were younger (57 vs. 64 years), admitted later (admission vintage 22 vs. 11 days), had fewer
black patients (21% vs. 31%), larger BMI (32 vs. 31 kg/m?) and had fewer comorbidities
(DM: 53% vs. 62%, CHF: 3% vs. 4%, PVD: 6% vs. 10%, & Amputations: 3% vs. 5%)
than HD patients all p<0.001), although both cohorts had 56% males. The adjusted hazard
ratio for hospitalization was 0.65 (0.61-0.70) favoring PD. The corresponding adjusted
hazard ratios were 1.22 (1.13-1.32) for non-catheter and 1.64 (1.53-1.75) for HD catheter
patients, compared to PD (all p<0.001).

Conclusions: In this national US cohort, incident PD patients had lower hospitalization
risk than HD patients during the first year, despite adjusting for favorable case-mix.
Stratifying by access type did not abrogate the difference in hospitalization risk in non-
catheter access patients but the associated risk in HD catheter patients was much higher.

TH-OR065

Validation of a Patient-Specific Hemodynamic Computational Model
for Planning Vascular Access Surgery in Hemodialysis Patients
Simone Manini,' Anna Caroli,' Luca Antiga,'*® Stefano Rota,* Giuseppe
Remuzzi,"* Andrea Remuzzi.'? Biomedical Engineering Department, Mario
Negri Institute, Ranica, Bergamo, Italy; *Industrial Engineering Department,

Bergamo University, Bergamo, Italy, *Orobix S.r.l, Bergamo, Italy,; *Unit of

Nephrology and Dialysis, Ospedali Riuniti, Bergamo, Italy.

Background: Short- and long-term vascular access (VA) dysfunctions, including
non-maturation and thrombotic complications, are the major cause of morbidity and
hospitalization in hemodialysis (HD) patients. The extent of this major clinical problem
points out the need of prediction and prevention of VA dysfunctions.

Methods: We developed specific 1D computational vascular network modelling tools
(archTk) to simulate pre- and post-surgery blood flow, including vascular adaptation due
to vessel wall remodeling up to 40 days after surgery. The advantage of this computational
modeling is the ability to quantitatively estimate hemodynamic results with low
computational cost. For model validation, a multicenter longitudinal clinical prospective
observational study was performed in patients with end stage renal disease awaiting VA
creation for HD treatment, in order to collect longitudinal data on arm vasculature and VA
function by ultrasounds.

Results: Sixty-five patients with newly created arteriovenous fistula (AVF) were
included in the simulation dataset and divided in 4 groups, based on AVF configuration.
Predicted blood flow showed good agreement with measured values 40 days after surgery,
regardless of AVF configuration.
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Conclusions: These computational tools allowed to reliably predict patient-specific
blood flow increase resulting from VA creation and vascular adaptation. This innovative
approach may help the surgeon to choose the most appropriate AVF location and
configuration, to reduce AVF primary non-function and to obtain a lower incidence of
short- and long-term VA dysfunctions.

TH-OR066

Vitamin D Therapy and Arteriovenous Fistula (AVF) Maturation in End
Stage Renal Disease (ESRD) Patients M. Salman Singapuri, Monnie Wasse.
Renal Division, Emory University School of Medicine, Atlanta, GA.

Background: Vitamin D therapy reduces development of neointimal hyperplasia in
animal models and attenuates markers of vessel remodeling in vitro. We tested the effect
of vitamin D3 on AVF maturation in a double-blinded, placebo-controlled pilot study.
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Methods: Fifty-two ESRD patients preparing to undergo AVF creation were randomly
assigned to receive either 200,000 IU of oral cholecalciferol once weekly for 3 weeks (total
600,000 IU), or placebo. Blood was collected at study enrollment and 3 weeks after study
drug completion, followed by surgical AVF creation within 3 weeks. The outcome was
AVF maturation, defined as the ability to cannulate the AVF with two large bore needles at
> 6 consecutive dialysis sessions, and achievement of an AVF Qb >300 ml/min, assessed
at six months.

Results: At baseline 94% of all subjects were 25(OH) D insufficient (< 30 ng/mL);
mean 25 (OH) D was 16 + 7 ng/mL, and mean 1,25 (OH) D was 17 + 9 pg/mL. Other
baseline characteristics were similar between the study groups, except for hemoglobin
levels (p<0.04). Post-treatment, 25(OH) D sufficiency (= 30 ng/mL) was achieved in 91%
of cholecalciferol-treated patients (mean 25(OH) D= 52 + 18 ng/mL) and only 14% of
the placebo-treated, while 1,25(OH) D significantly increased in cholecalciferol-treated
patients (p<0.001). There was no significant change in serum calcium, phosphorus or
iPTH. At follow-up, among patients with an AVF outcome (n=44), 41% of cholecalciferol-
treated and 50% of placebo-treated patients achieved AVF maturation (p=0.74). Following
adjustment, there was no association between AVF maturation and baseline, post-treatment
or change in 25 (OH) D levels (p=0.9, 0.5, 0.5, respectively), or 1,25 (OH)D levels (p=0.5,
0.6, 0.4, respectively).

Conclusions: Although high-dose, short-term vitamin D3 supplementation is safe
and effective, peri-operative 25(OH) D sufficiency did not improve AVF maturation.
Longer-term studies may be valuable in assessing the role of correction and maintenance
of vitamin D on AVF outcome.

TH-OR068

Whole Exome Resequencing and Homozygosity Mapping Identify Mutation
of ADCK4 as a Novel Single-Gene Cause of Steroid Resistant Nephrotic
Syndrome Shazia Ashraf,' Heon Yung Gee,' Virginia Vega-Warner,' Humphrey
Fang,' Jameela Abdulaziz Kari,? Detlef Bockenhauer,’ Robert Kleta,® Letian Xie,*
Catherine F. Clarke,* Friedhelm Hildebrandt."* !Departments of Pediatrics and
of Human Genetics, University of Michigan; *Department of Pediatrics, King
Abdulaziz University, Saudi Arabia; *Pediatric Nephrology, Great Ormond Street
Hospital and UCL Institute of Child Health, United Kingdom; *‘Department of
Chemistry and Biochemistry, University of California; *Howard Hughes Medical
Institute, University of Michigan.

Background: Identification of single-gene causes of steroid resistant nephrotic
syndrome (SRNS) has furthered the understanding of its pathogenesis. However, additional
genes and disease mechanisms remain obscure. To identify a new causative gene for SRNS,
we combined homozygosity mapping and whole exome resequencing (WER).

Methods: In two consanguineous siblings with SRNS, homozygosity mapping yielded
5 segments of homozygosity by descent (~115 Mb). We performed WER in one sibling to
identify the underlying disease-causing mutation.

Results: We detected a homozygous missense mutation (p.R178W) in the ADCK4
(aarF domain containing kinase 4) gene in an amino acid residue conserved to prokaryotes
and the mutation segregated in this family. ADCK4 participates in the biosynthesis of
coenzyme Q,, (CoQ,,) and has a high sequence similarity to ADCK3, the ortholog of
yeast Coq8. Primary CoQ,,deficiencies due to mutations in ubiquinone biosynthesis genes
have previously been identified in patients with NS. We identified recessive mutations in
COQ6 as a novel cause of SRNS that can be treated with the innocuous food supplement
CoQ,. By coimmunoprecipitation, we show that ADCK4 interacts with COQ6 and COQ7
in human cultured podocytes. Knockdown of ADCK4 in cultured podocytes results in the
decrease of their migratory phenotype. ADCKA4 is strongly expressed in human glomerular
podocytes and localizes to mitochondria.

Conclusions: We, thus, identified mutation of ADCK4 as a novel single-gene cause
of SRNS. Better understanding of genes involved in CoQ,, biosynthesis will provide a
therapeutic basis for the use of CoQ,, in nephrotic syndrome.

Funding: NIDDK Support

TH-OR069

Rhophilin-1 Is a Key Regulator of the Podocyte Actin Cytoskeleton and Is
Required for Glomerular Filtration Mark Lal, Ann-charlotte M. Andersson,
Karl Tryggvason. Matrix Division, Department of Medical Biochemistry and
Biophysics, Karolinska Institutet, Stockholm, Sweden.

Background: The podocyte is a critical cellular component of the glomerular filtration
barrier and dysfunction of this cell type is implicated in most glomerulopathies. Here, we
identify and describe the functional role of a novel podocyte—specific protein, Rhophilin-1.

Results: Immunohistochemical analysis indicates that Rhophilin-1 is uniquely
expressed in podocytes of both mouse and human glomeruli. Ripnl knockout mice
were phenotypically normal at birth but developed progressive albuminuria from about
two weeks of age. Histological examination of kidneys from severely albuminuric mice
revealed tubular protein casts and FSGS-like lesions as well as glomerular hypertrophy.
Immunochemical analysis of a host of podocyte-marker proteins indicated that glomerular
dysfunction in Rhpnl” was not likely a result of any overt alterations in the pattern of their
expression. Widespread podocyte foot process effacement as well as thickening of the
glomerular basement membrane were readily detected upon electron microscopy and are
indicative of a principal podocyte insult likely involving impaired cytoskeleton dynamics.
In vitro culture of primary glomerular explants indicates that Rhophilin-1 is enriched at the
plasma membrane leading edge of podocytes where it elicits reorganization of the actin
network from the cell body towards lamellipodia. This effect of Rhophilin-1 is mediated
by inhibition of RhoA-dependent phosphorylation of myosin light chain and actin stress
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fiber formation. Conversely, a lack of Rhophilin-1 in Rhpn1”- mice glomeruli was correlated
with increased RhoA signaling and myosin light chain hyper phosphorylation in podocyte
foot processes. Interestingly, conditional deletion of RhoA in podocytes in vivo did not
result in glomerular damage, but when bred onto a Rhophilin-1 null background, double
deletion mutants presented with nephrotic syndrome and death.

Conclusions: Taken together, our results indicate that Rhophilin-1 is essential for the
integrity of the glomerular filtration barrier and that this protein is a master regulator of
Rho-dependent signaling and cytoskeleton architecture in podocytes.

Funding: Private Foundation Support, Government Support - Non-U.S.

TH-OR070

Loss of Robo2 Alleviates Podocyte Structural Defects in Nephrin Null Mice
Anna Pisarek-Horowitz,' Hila Milo Rasouly,' Xueping Fan,' David J. Salant,?
Weining Lu.> ‘Boston University, Boston, MA; *Boston University Medical
Center, Boston, MA.

Background: Robo? is the cell surface receptor for the repulsive guidance cue Slit and
is involved in axon guidance and neuronal migration. Nephrin is a podocyte slit-diaphragm
protein that functions in the kidney glomerular filtration barrier. Previous research has
shown that engagement of nephrin ectodomain can induce localized actin polymerization.
Nephrin homozygous knockout mice develop characteristic phenotypes including dilation
of the Bowman’s space, abnormally broad foot processes, and absence of glomerular slit-
diaphragms. Our recent in vitro studies show that Robo2 is expressed in podocytes where
it forms a complex with nephrin through the adaptor protein Nck and opposes nephrin-
induced actin polymerization. However, it is not clear if loss of Robo2 would modify the
podocyte phenotype in nephrin null mice in vivo.

Methods: To test the hypothesis of a genetic interaction between Robo2 and nephrin,
we generated Robo2-nephrin double knockout mice and analyzed their survival and the
glomerular phenotype by light and electron microscopy.

Results: Like nephrinsingle homozygotes, all Robo2-nephrindouble knockout mice
died within 10 hours after birth. By histological analysis, we found that the morphology
of glomeruli in the Robo2-nephrin double homozygous knockout mice appeared relatively
normal compared with the severe phenotype in nephrin single homozygousmice. Detailed
analysis of podocyte ultrastructure by scanning electron microscopy revealed that over 90%
glomeruli in nephrin single homozygous knockouts lost the interdigitating podocyte foot
process structure. Remarkably, the interdigitating pattern of the podocyte foot processes
was restored in 75% glomeruli from Robo2-nephrin double homozygous knockout newborn
mouse kidneys.

Conclusions: These results suggest that a concomitant loss of Robo2 and nephrin
alleviates the podocyte foot process structural defect in mice. Our findings indicate that
the Robo2-Nck-nephrin physical interactions have a substantial effect on podocyte foot
process morphology in vivo when the levels of expression of Robo2 and nephrin are
genetically altered.

Funding: NIDDK Support, Other NIH Support - ROIDK078226, Private
Foundation Support

TH-ORO071

Homozygosity Mapping and Whole Exome Resequencing Identify
Mutation of MED28 as a Novel Single-Gene Cause of Nephrotic Syndrome
Humphrey Fang,' Heon Yung Gee,' Andrew Cluckey,' Shazia Ashraf,' Svjetlana
Lovric,' Virginia Vega-Warner,! Abdul M.D. Majid,? Richard S. Trompeter,’
Friedhelm Hildebrandt.'* !Department of Pediatrics and Communicable
Diseases, University of Michigan, Ann Arbor; MI; *Pediatric Nephrology, Dubai
Health Authority, Dubai, United Arab Emirates; *Pediatric Nephrology, Great
Ormond Street Hospital, London, United Kingdom; *Howard Hughes Medical
Institute, University of Michigan, Ann Arbor, M1.

Background: A large proportion of single-gene causes of nephrotic syndrome (NS)
remains genetically unsolved, and the discovery of novel NS genes may shed light on its
pathogenesis.

Methods: In order to identify new genes for NS, we performed homozygosity mapping
with whole exome resequencing in a cohort of 63 sibling cases of NS. The expression and
function of MED28 were examined in podocytes and rat kidney tissues using biochemical
and molecular approaches.

Results: In one affected sibling pair, a homozygous truncating mutation (p.Y 163X)
was found in the MED28 gene (mediator complex subunit 28). This mutation segregated
with the affected status of each sibling and was confirmed by Sanger sequencing. MED28
has been previously characterized as a direct interaction partner of the neurofibromatosis
2 tumor supressor protein (NF2/Merlin), Grb2, and Src-family kinases, e.g. FYN, LCK.
In addition, MED28 has been shown to localize not only to the nucleus where it regulates
transcription, but also to the cytoplasm where it associates with the actin cytoskeleton. By
immunofluorescence of MED28 in rat glomeruli, we showed that MED28 localized to both
the nucleus and the cytoplasm of podocytes. MED28 also colocalized with PLCE1, which
is mutated in NS in humans, and RHOA, which has been implicated in a mouse model of
NS. We also show that overexpression of mutant MED28 (p.Y 163X) significantly decreased
RhoA activation, but had no effect on the activation of Racl and CDC42.

Conclusions: We propose that MED28 has a role in RhoA-mediated cellular signaling,
and that mutation of MED28 may be a novel single-gene cause of NS.

Funding: NIDDK Support, Other NIH Support - Health and Human Services
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TH-OR072

GLEPP1 Enforces the Integrity of the Glomerular Silt Diaphragm
by Activation of Src Kinases and Modulation of Focal Adhesions
Eva Koenigshausen, Laura Gerbaulet, Sarah Grabowski, Paul Probst, Magdalena
Woznowski, Ivo Quack, Lars C. Rump, Lorenz Sellin. Nephrology, Heinrich
Heine University, Duesseldorf, Germany.

Background: Proteinuria is one of the symptoms of inherited and acquired glomerular
kidney diseases. Proteinuria evolves out of the damage of the glomerular filter. One major
components of the glomerular slit diaphram is nephrin, which is phosphorylated by src
kinases. A loss of nephrin out of the glomerular silt, for example by endocytosis, results
in proteinuria. GLEPP1 is a receptor tyrosine phosphatase in the podocyte foot process.
Recently, mutations in the GLEPP1 gene were shown to be associated with FSGS in
childhhood. The precise function of GLEPP1 is not fully understood.

Methods: Cells expressing nephrin, GLEPP1, B-arrestin2 and src-kinasen were
used. After lysis Co-immunoprecipitations were done and the binding partners deteced
by western blot. To visualize the activation of src-kinases phosphospecific antibodies for
Y527 and Y416 were used. Cos7 cells were retrovirally transduces with GLEPP1 or a
control. In a wound scratch assay cell migration was documented after 12h and 24h. For
immunofluorescence Glepp1 expressing cos7 cells were used. After fixation the cells were
stained for phosphorylated tyrosine, FAK and GLEPP1. Proteinuria in GLEPP1 -/- deficient
mice on a 129P3/J background with an age of 6 months was analysed by a commassie.

Results: GLEPP1 interacts with podocin, src, fyn and paxillin. GLEPP1 ameliorates the
nephrin interaction with B-arrestin2 and inhibits thereby the nephrin endocytosis. GLEPP1
activates src and fyn by dephosphorylation at their Y527. The activation of src and fyn is
confirmed by their autophosphorylation at Y416. Cells stabely transduced with GLEPP1
present an increased migration. GLEPP1 expressing cells present more focal adhesions
in the immunoflurescence compared to controls. GLEPP1 -/- mice are proteinuric at the
age of 6 months.

Conclusions: Gleppl stabelizes the glomerular slit diaphram by activation of src-
kinases and an increased tunrover of focal adhesions. Patients with a GLEPP1 mutation
are lacking the GLEPP1 enabled dynamic regulation of the podocyte foot processes and
suffer from FSGS.

TH-OR073

A Chemical Chaperone Improves Defective Secretion of a Mutant Laminin
Associated with Human Congenital Nephrotic Syndrome Ying M. Chen,'
Yamato Kikkawa,? Joseph T. Marmerstein,' Jeffrey H. Miner.! Renal Division,
Washington University, St. Louis, MO, *Laboratory of Clinical Biochemistry,
Tokyo University of Pharmacy and Life Sciences, Tokyo, Japan.

Background: Laminin beta 2 (LAMB2) is a component of Laminin-521, the major
laminin of the glomerular basement membrane (GBM). Null mutations in LAMB2 cause
Pierson syndrome (congenital nephrotic syndrome with severe extrarenal defects). In
contrast, patients with missense L4MB2 mutations, such as C321R, display congenital
nephrotic syndrome with much milder extrarenal symptoms. Here we investigated how
the C321R mutation causes proteinuria.

Methods: We generated 3 independent lines of C321R-LAMB2 transgenic mice, each
with differing podocyte expression levels (Tgt°, Tg"<, and Tg"') and bred them onto the
Lamb?2 null background.

Results: In the Ist postnatal month, Lamb2”- mice exhibited proteinuria that was
attenuated in a dose-dependent fashion by deposition of C321R-LAMB?2 into the GBM.
However, proteinuria increased in all 3 lines, leading to renal failure. Analysis of transgene-
derived mRNA and protein levels suggested that ample levels of mRNA were associated
with unexpectedly low levels of C321R-LAMB?2 in the GBM, suggesting a defect in
secretion. /n vitro studies demonstrated an inhibition of secretion of C321R-LAMB2 that
was associated with intracellular retention; similarly, significant podocyte endoplasmic
reticulum (ER) distension in TgM or Tg! mutants was observed, presumably due to
accumulation of the mutant protein. Additionally, C321R-LAMB2 expression upregulated
the ER chaperones Bip and protein disulfide isomerase, suggesting a protein folding defect.
Chemical chaperones such as taurodeoxycholic acid (TUDCA) can assist protein folding in
the ER and facilitate the trafficking of mutant proteins. TUDCA treatment of cells expressing
C321R-LAMB?2 greatly increased its secretion into the medium.

Conclusions: These results may have significant therapeutic implications for the
treatment of proteinuria in patients carrying the C321R and perhaps other missense
LAMB?2 mutations.

Funding: NIDDK Support, Other NIH Support - NTHGMS

TH-OR074

The Role of Ubiquitin C-Terminal Hydrolase L1 (UCH-L1) in ACTN4-
Associated Focal Segmental Glomerulosclerosis (FSGS) Naomi C. Read,'?
Josee Coulombe,? Doug A. Gray,? Chris R. Kennedy."? /Cellular and Molecular
Medicine, University of Ottawa, Ottawa, ON, Canada; *Kidney Research Centre,
Ottawa Hospital Research Institute, Ottawa, ON, Canada.

Background: Podocyte UCH-L1 is upregulated in ACTN4-associated FSGS and may
promote ubiquitin proteasome system (UPS) and macroautophagy (MA) impairment. Loss
of UCH-L1 should improve podocyte injury in ACTN4-associated FSGS.

Methods: UCH-L1+/- and K256E-ACTN4"¢ mice were crossed to generate K256E-
ACTN4r¢/UCH-L1-/- mice. Glomeruli were scored for sclerosis using PAS stained kidney
sections. Albuminuria (albumin/creatinine) was determined by ELISA. Conditionally
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immortalized podocytes were infected with adenovirus containing GFP, WT or K256E
a-actinin-4 (aA4) for 3 days and treated with LDN57444 (UCH-L1 inhibitor; 50uM;
24h), or mechanically stretched (24h). Protein expression and localization were assessed
by western blot and IF.

Results: K256E-ACTN4»¢" mice show segmental and global (35.5% and 31.3% of
glomeruli) glomerulosclerosis, with 2519ug/mg albuminuria by 10 weeks of age. K256E-
ACTN4r4/UCH-L1-/- mice exhibit reduced segmental (14.2%) and global (16.6%)
glomerulosclerosis at 10 weeks with 569ug/mg albuminuria. Renal ubiquitin (Ub) is
elevated in K256E-ACTN4P¢" mice while levels are normalized in K256E-ACTN4rd"/
UCH-LI1-/- mice. K256E aA4 levels were not reduced by UCH-L1 inhibition nor was
peripheral localization ameliorated. Similar to WT aA4 expressing cells, UCH-L1 inhibition
increased poly-Ub proteins and cleaved caspase-3 in K256E a.A4 expressing cells. LC3II
levels were also elevated, suggesting MA activation. Interestingly, UCH-L1 inhibition led to
loss of UCH-L1 expression in podocytes expressing GFP or WT alA4 but not K256E aA4.
Preserved UCH-L1 expression may be due to an impaired UPS or MA pathway. Similar
reductions of mono-Ub correlated with UCH-L1 expression. Finally, mechanical stretch
decreased LC3II levels in K256E a.A4 expressing podocytes, suggesting MA impairment.

Conclusions: Our data suggest that K256E aA4 is associated with UPS/ MA
dysfunction and that loss of UCH-L1 may relieve these pathways in a mouse model of
FSGS, reducing poly-Ub K256E a.A4 aggregates.

TH-ORO075

Role of p120 Catenin in Glomerular Function Denise K. Marciano,' Bing
Liu,' Chao-zong Lee,? Louis Reichardt.> 'Medicine, Division of Nephrology,
University of Texas Southwestern Medical Center, Dallas, TX; *Physiology,
University of California, San Francisco, San Francisco, CA.

Background: Diseases of the glomerulus account for more than 50% of all cases of
end stage renal disease, yet few targeted therapies exist to date. This is due in part to our
limited understanding of the molecules and signaling pathways that develop and maintain
glomerular function. Cell-cell adhesive junctions between glomerular podocytes act as a
selective barrier for passage of filtrate into Bowman’s space. Similarly, adhesive junctions
between parietal epithelial cells have been proposed to act as a selective barrier to retain
glomerular filtrate within Bowman’s space. While there is considerable knowledge of some
of the adhesive proteins involved in podocyte cell-cell junctions, little is known about the
role of the adherens junction proteins, namely cadherins and p120 catenin (p120ctn) in
glomerular function.

Methods: We used a mouse model to conditionally delete p120ctn from developing
nephrons.

Results: We found that p120ctn is produced in developing podocytes as well as parietal
epithelial cells. Our data showed that mice lacking p120ctn from developing nephrons
acquire proteinuria, inflammation, and focal segmental glomerulosclerosis, a common
glomerular pathology in humans. Inflammation was a prominent aspect of this phenotype
and was associated with cell-autonomous, as well as non-cell autonomous, upregulation
of NF-kB and NF-kB targets. We examined this further by performing gene expression
analysis in control and p120ctn-depleted renal epithelial cells and found upregulation of
NF-kB targets, as well as several additional genes.

Conclusions: Together these results implicate a role for p120ctn in developing
podocytes and/or parietal epithelial cells and suggest that dysregulation of NF-kB signaling
may play a critical role in the glomerular function.

Funding: NIDDK Support

TH-ORO076

The Effects of Racl Deletion on Short and Long-Term Injury to the
Podocyte Stephanie Wylie,! Masashi Nishio,? Kevin B. Atkins,> Matthias
Kretzler,? Jeffrey B. Hodgin.! Pathology, University of Michigan, Ann Arbor,
MI; *Internal Medicine - Nephrology, University of Michigan, Ann Arbor, M1.

Background: Podocyte function relies on maintenance of a complex cytoarchitecture
through precise regulation of the actin cytoskeleton. The Rho GTPases are a family of 20+
intracellular signaling molecules with multiple cellular effects, but are best known for
cytoskeleton assembly and organization. Pharmacologic evidence indicates that inhibition
of the RhoGTPase Racl imparts a protective podocyte phenotype, in part by abrogating
foot process effacement and proteinuria. We hypothesized that podocyte-specific deletion
of Racl would be protective in mouse models of podocyte and glomerular injury.

Methods: Podocyte-specific Racl deletion in the mouse (podo-Rac1-/-), using Cre-lox
technology, showed normal podocyte structure and function. In addition, podo-Rac1-/- mice
displayed no podocyte foot process effacement with protamine sulfate infusion, a short-term
podocyte injury model. To investigate the effect of podocyte Racl deletion in the setting of
chronic glomerular damage, we employed a hypertensive model using deoxycorticosterone
acetate (DOCA) implants after uninephrectomy (UNX) in mice given high-salt drinking
water (UNX/DOCA-salt model).

Results: After 4 weeks, both podo-Rac1-/- and control mice showed similar elevations
inblood pressure, kidney and left ventricular weight compared to sham groups. As expected,
uninephrectomy and DOCA-salt elicited proteinuria and glomerulosclerosis in control
mice. However, UNX/DOCA-salt podo-Racl-/- mice were not protected, but instead
had exacerbated albumin to creatinine ratios at 2 (46.3+6.5 vs. 26.4+4.2 mg/g, P<0.05)
and 4 weeks (54.3+11.7 vs. 32.7+4.5 mg/g, P=0.19) after UNX/DOCA, and twice the
glomerulosclerosis by 4 weeks (5.8+0.9 vs 2.7+0.0 glomeruli per 100). Podocyte foot
process effacement was focal, but evident in both control and podo-Rac1-/- treated mice,
suggesting Racl-independent pathways may mediate podocyte cytoskeleton rearrangement
after injury.
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Conclusions: Thus the loss of Rac1 appears to impair immediate cytoskeletal responses
in acute injury, but this may predispose to chronic progression of disease.
Funding: NIDDK Support

TH-ORO077

Conditioned Nanofibers with Embryonic Stem Cells Improve Nephrotoxicity
and Survival in Cisplatin-Induced Renal Failure Yin Wang, Farhad R.
Danesh. Medicine/Nephrology, Baylor College of Medicine, Houston, TX.

Background: Cisplatin and other platinum derivatives are the most commonly used
chemotherapeutic agents to treat solid tumors. Several strategies have been proposed
with the potential to improve the nephrotoxicity and improve cancer patient survival
without impairing the chemotherapeutic effect of cisplatin. We have previously reported
that conditioned nanofibers with embryonic stem cells (ESCs) can protect against kidney
injury in several models of AKI (Wang et al, JASN 2011). In this study, we investigated the
protective effects of conditioned nanofibers with ESCs on cisplatin-induced nephrotoxicity.

Methods: Conditioning of nanofibers was performed by exposing nanofibers (100ul) to
ESCs for 24 hours as previously described (Wang et al, JASN 2011). Secretome from ESCs
was concentrated using centrifugal filters with a 3-kD molecular weight cut-off (Amicon
Ultra-PL3). Mice were allocated to receive an IP injection of: 1) conditioned nanofibers
(100ul/day), 2) concentrated secretome from ESCs (100ul/day) or 3) non-conditioned
nanofibers (100ul/day) for 3 consecutive days. At the 4™ day, mice received a single IP
injection of cisplatin (20mg/kg). Mice were sacrificed at day6 after cisplatin injection.

Results: We found that conditioned nanofibers with ESCs significantly improved the
survival rate of cisplatin-treated mice compared with all other groups (91% vs. 57% and 0%
respectively, P<0.001). Serum levels of BUN and creatinine were also significantly lower
in mice treated with conditioned nanofibers. PAS staining and TUNEL assays indicated that
tubular damage score and tubular apoptosis were improved by using conditioned nanofibers.
We also examined expression levels of BAX and ROCK1 activity in the kidney. Cisplatin
increased the levels of BAX protein and ROCKI1 activity, whereas these changes were
prevented in mice treated with conditioned nanofibers.

Conclusions: This study demonstrates the first evidence for the renoprotective effect
of conditioned nanofibers with ESCs on cisplatin-induced AKI. These findings provide a
novel therapeutic strategy in preventing cisplatin-induced AKI.

Funding: NIDDK Support, Other NTH Support - 05R01DK078900-04,
1R01DK091310-01A1

TH-ORO078

The Effect of Nrf2 Activation by CDDO-Im on Progression of Chronic
Kidney Disease after Acute Kidney Injury in Mice Elizabeth M. Higbee,'
Sanjeev Noel,' Thomas W. Kensler,> Sekhar P. Reddy,” Hamid Rabb.! ‘Johns
Hopkins Medical Institutions, *University of Pittsburgh; *University of Illinois.

Background: The progression of acute kidney injury (AKI) to chronic kidney disease
(CKD) is an important problem, involving unresolved oxidative stress and inflammation.
Transcription factor Nrf2 is a crucial regulator of antioxidant gene expression that is known
to confer protection against AKI (KI, 76:277, 2009). Recently, increased Nrf2 activation
by prolonged treatment with CDDO-Me (bardoxolone) delayed the progression of CKD in
humans (NEJM, 365:327, 2011). We tested the hypothesis that long term Nrf2 activation
using CDDO-Im would prevent CKD progression after AKI.

Methods: Male C57BL/6 mice (6-8 weeks) underwent 45 min unilateral kidney
ischemia. CDDO-Im (30 pmol/kg) or vehicle was administered 3 times per week for 6
weeks, beginning 24 h after injury.

Results: Real-time PCR analysis showed that Nrf2 target gene expression (NQO1,
HO1, GCLM, GCLC, and GPX3, p<0.05, n=5) was significantly impaired in AKI-induced
CKD kidneys. NQO1 was significantly upregulated in all CDDO-Im kidneys as compared
to vehicle-treated counterparts (fold change CDDO-Im/vehicle, CKD: 3.8, contralateral: 4.1,
n=5); however, CDDO-Im failed to broadly upregulate other Nrf2 target genes at six weeks,
which contrasts with short-term CDDO-Im treatment. CKD led to a significant reduction
in kidney mass both in vehicle-treated (0.16g+0.02 contralateral vs. 0.08g+0.03 CKD) and
CDDO-Im-treated mice (0.18g+0.02 contralateral vs. 0.06g+0.02 CKD, n=5); however, this
decrease was not improved by CDDO-Im. Cytokine analysis showed a significant increase
in proinflammatory mediators (TGF-B1, TGF-B2, IL-1, IL-10, IFN-y, TNF-a,, MCP-1) in
all CKD kidneys. This increase was significantly higher in CDDO-Im mice compared to
vehicle-treated mice (TGF-f2, IL-1f3, TNF-a,, MCP-1, p<0.01, n=4).

Conclusions: These data suggest that long-term CDDO-Im treatment, as used in our
experimental conditions, is insufficient to prevent established AKI from progressing to
CKD. Furthermore, prolonged Nrf2 activation could increase proinflammatory cytokines
during CKD.

Funding: NIDDK Support
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TH-OR079

Delivery of Adipose-Derived Stem Cells Demonstrates Greater Efficacy than
Expanded Bone Marrow-Derived Mesenchymal Stem Cells in Prevention
and Treatment of AKI, with Potential for Point-of-Care Treatment and
Significant Cost Advantage Anna Gooch,' Ping Zhang,' Zhuma Hu,' Dmitry O.
Traktuev,’ Stephanie Merfeld-clauss,’ Keith L. March,’ Christof Westenfelder.'?
'Medicine, University of Utah and VA Medical Centers, Salt Lake City, UT;
2Physiology, University of Utah, Salt Lake City, UT; *Vascular and Cardiac
Center for Adult Stem Cell Therapy, IU SOM, VAMC, Indianapolis, IN.

Background: Our pre-clinical studies (AJP 2005) and a Phase I Clinical Trial (Nat
Rev Neph 2010) showed that administration of expanded allogeneic bone marrow-derived
stromal cells (MSCs) is effective in prevention of and recovery from experimental acute
kidney injury (AKI), and is safe and apparently renoprotective in on-pump cardiac surgery
patients at risk for post-op AKI. However, MSC expansion and banking are expensive and
time-consuming. To address these issues, we compared the therapeutic efficacy of MSCs
to those of 1. freshly prepared adipose derived Stromal Vascular Fraction (SVF, composed
of adipose derived stem cells [ASCs], endothelial cells, and leukocytes), or 2. minimally
processed adipose derived stem cells (ASCs) in rats with AKI. ASCs share therapeutic
activities with MSCs but are available in sufficient quantities without need for expansion.
SVF can be readily prepared at point of care.

Methods: ASCs and SVF were isolated from abdominal fat from Fisher344 (F344)
rats. IRI AKI was induced (40’ bilateral renal pedicle clamp) in 5 groups of adult F344 rats
(n=7 each). Post reflow, rats were infused via suprarenal aorta with 1x10° (a) autologous
SVE,(b) ASCs, (c) syngeneic, cultured MSCs, or vehicle (controls and shams).

Results: Renal function (serum Creatinine) was significantly better protected in ASC
and SVF treated animals, and recovery was achieved more rapidly vs. vehicle or MSC
treated rats.

Conclusions: Our data suggest that treatment of AKI patients with autologous SVF
or ASCs, obtained by minimally invasive lipoaspiration and bedside processing, can
provide a safe, efficient, inexpensive point-of-care therapy to prevent or treat AKI. Safety
and feasibility of freshly isolated SVF and minimally-expanded ASC will be tested in a
Phase I Clinical Trial.

Funding: Veterans Administration Support, Private Foundation Support

TH-OR080

Renal Proximal Tubular Epithelial Cell Survivin Deletion Delays Functional
and Structural Recovery from Acute Kidney Injury Jianchun Chen,' Jian-
Kang Chen,' Edward M. Conway,? Raymond C. Harris.! 'Nephrology/Medicine,
Vanderbilt University, Nashville, TN, °Univ. Centre for Blood Research, British
Columbia, Vancouver, BC, Canada.

Background: Renal proximal tubule cells have a remarkable capacity for regeneration.
Survivin is an important component of the mitotic apparatus involved in cell proliferation,
but its role in response to AKI is incompletely understood.

Methods: We generated renal proximal tubule cell-specific Survivin knockout mice
(Survivin’®°) by crossing Survivin™¥* mice with gGT-Cre mice and these mice and their
wild type littermates (WT) were subjected to ischemia reperfusion injury (IR).

Results: Balb/c mice were subjected to bilateral renal pedicles clamping for 35 min
followed by reperfusion. Survivin protein expression was markedly increased 48h after IR
injury and remained elevated at 6 days after IR. WT and Survivin®° mice were subjected
to IR injury and developed similar initial functional and structural impairment estimated
by BUN (24h after I/R: WT vs Survivin*®© : 114 + 15.2 mg/dl vs 115 + 16.4 mg/dl). 7 days
after IR, the BUN recovered (22.4 + 1.2 mg/dl) in WT mice, but remained elevated (50
+ 5.3 mg/dl) in Survivin"®° mice. Histologic data showed more severe proximal tubule
dilation and epithelial simplification and cast formation in Survivin”®° mice than that in WT'
mice at day 14 after IR injury. Phosphorylation of a Signal Transducers and Activators of
Transcription 3 (STAT3) was markedly increased in response to IR within 48h, and inhibition
of STAT3 phosphorylation by a specific inhibitor S31-201 inhibited survivin up-regulation
and delayed renal functional and structural recovery in response to IR. To simulate the
IR model in vitro, we treated mouse cortical tubule epithelial cells (MCT) with antimycin
and found that both survivin expression and STAT3 Kphosphorylation were up-regulated
within 48h. knocking down the expression of STAT3 by specific siRNAs inhibited antimycin
treatment-induced survivin expression in MCT cells.

Conclusions: This study demonstrates that STAT3 phosphorylation-mediated survivin
expression is an important molecular mechanism underlying renal functional and structural
recovery in response to acute kidney injury.

Funding: NIDDK Support, Veterans Administration Support

TH-OR081

CSF-1-Mediated Proliferation and Polarization of Renal Macrophages/
Dendritic Cells Is Essential for Recovery from Acute Kidney Injury
Ming-Zhi Zhang, Bing Yao, Shilin Yang, Raymond C. Harris. Medicine,
Vanderbilt University School of Medicine, Nashville, TN.

Background: We have previously reported an important role for macrophages in the
recovery process following acute kidney injury induced by ischemia/reperfusion (I/R)
injury or selective apoptotic proximal tubule injury in transgenic mice expressing the
human diphtheria toxin (DTR) receptor and exposed to DT.

Mechanisms of Repair in Acute Kidney Injury
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Methods: For I/R injury, wild type (WT), CSF-1 -/- mice or WT mice treated with
GW2580, a CSF-1 receptor inhibitor, were subjected to 30 min of ischemia and contralateral
nephrectomy. CSF-1 -/- mice were also crossed with DTR transgenic mice.

Results: Following I/R-induced AKI, there were early increases in renal macrophages
derived from circulating monocytes that expressed “M1” (inflammatory) markers, followed
by accumulation of renal macrophages/dendritic cells with an “M2” (wound healing)
phenotype. In contrast, in renal injury induced by DT, only M2 macrophages/dendritic
cells increased. Depletion of M2 macrophages/dendritic cells with clodronate delayed
recovery in both models. We used flow cytometry to double label renal F4/80+ cells with
the proliferation marker, Ki67. The increases in M2 macrophages/dendritic cells resulted
largely from in situ proliferation in the kidney in both models. In both CSF-1-/- mice and
mice treated with GW2580, there was markedly delayed recovery in both models of AKI.
Genetic or pharmacologic inhibition of CSF-1 signaling inhibited renal macrophage/
dendritic cell proliferation and prevented polarization of these cells to an M2 phenotype.

Conclusions: These studies demonstrate that CSF-1-mediated expansion and
polarization of resident renal macrophages/dendritic cells is a novel and important
mechanism mediating renal tubule epithelial regeneration following acute kidney injury.

Funding: NIDDK Support, Other NIH Support - NCI, Veterans Administration
Support

TH-OR082

Selective Proximal Tubular Mitofusin 2 Deficiency Prevents Oxidant Stress
and Promotes Cell Proliferation Following Ischemia Reperfusion (I/R)
Injury Jonathan M. Gall,' Andrea Havasi,' Marc Liesa,? John H. Schwartz,'
Steven C. Borkan,' Ramon G. Bonegio.' 'Renal Section, Boston Medical Center,
Boston, MA, *Obesity Center, Boston Medical Center, Boston, MA.

Background: Renal ischemia causes dramatic changes in mitochondrial morphology.
Mitochondria regulate cell survival after stress. We hypothesized that MFN2, required for
mitochondrial fusion, contributes to organ function by altering mitochondrial injury and/or
accelerating organ recovery. To test this hypothesis, mice with structure-specific, conditional
MEFEN2-deficiency (MFN2cKO) were subjected to I/R injury and mitochondrial morphology,
histologic injury score, oxidant stress, cell proliferation and renal function were quantified.

Methods: To delete MFN2 in renal proximal tubule cells, MFN2{/f mice were crossed
to Kap2-Cre mice that express Cre-recombinase exclusively in renal proximal tubular (PT)
epithelial cells. Acute kidney injury was induced in Cre-positive males (MFN2cKOs) and
Cre-negative littermates (control) by renal pedicle occlusion. Blood urea nitrogen (BUN),
renal histology, oxidant stress (anti-nitrotyrosine staining), and proliferation (BrdU uptake)
were assessed within 48 hours after transient ischemia/reperfusion.

Results: MFN2cKO caused fragmentation in proximal tubular epithelial cell
mitochondria. Despite similar tubular injury scores, levels of apoptosis and necrosis, post-
ischemic survival (86% vs. 28%, P<0.05) and renal function were significantly improved
in MFN2cKO mice compared to control. Cortical nitrotyrosine staining was reduced by
40% (P< 0.05) and BrDU positive cortical epithelial cells were increased 3.5-fold (P<
0.05) in MFN2c¢KO mice.

Conclusions: MFN2 deficiency in proximal tubule epithelial cells promotes proximal
tubule survival, decreases local oxidant stress and promotes proximal tubular cell
proliferation, key determinants of organ injury and recovery after renal I/R. We propose
that modulators of mitochondrial dynamics and/or MFN2 function represent rational targets
for treating ischemic acute kidney injury that involve critical injury pathways.

Funding: NIDDK Support

TH-OR083

Toll-Like Receptor-4 Activation Induces Interleukin-22 Secretion in
Renal Mononuclear Phagocytes Which Stimulates Tubular Epithelial Cell
Regeneration upon Kidney Injury Onkar Kulkarni, Ingo Hartter, Shrikant
R. Mulay, Murthy Darisipudi, Dana Thomasova, Hans J. Anders. Nephrology
Center, Medizinische Klinik and Poliklinik IV, Munich, Germany.

Background: Inflammation involves leukocyte activation at sites of injury which
contributes to tissue damage and remodelling. For example, the activation of leukocyte
Toll-like receptors (TLR) drives kidney inflammation and injury. Here we address the
speculative hypothesis that TLR-mediated leukocyte activation also contributes to repair
during the healing phase of acute kidney injury (AKI).

Results: We used the isolation of primary tubular epithelial cells (TECs) as an in-vitro
assay to evaluate the potential of various cytokines to enhance tubular cell survival as well as
regenerative TEC outgrowth from surviving cells. IL22 showed significant improvement in
TEC survival and regeneration. Supernatant from necrotic TECs (NS) induced IL22 release
in bone marrow-derived mononuclear phagocytes (BMDC). TLR4 inhibition significantly
reduced NS-induced 1L22 production in these cells. Only TLR4 but not TLR2/9 stimulation
of BMDC:s produced significant amounts of IL22. To evaluate the physiological significance
of TLR4 activation in renal repair, we blocked TLR4 signaling with anti-TLR4 or control
1gG from day 2-4 after unilateral renal pedicle clamping for 45 min. Kidneys were analyzed
at day 5. TLR4 blockade significantly reduced IL22 expression in the ischemic kidney
(IHC) and reduced the numbers of CD11b"CD103TL22" and CD11b*'CD103*IL22" cells
(FACS). TLR4 inhibition was associated with more necrotic tubules (PAS stain) and less
intact distal tubules (THP stain) or proximal tubules (lectin stain) and increased expression
of injury markers such as tGTP, Kim-1, TGF-f, MCP-1 and TNF-o..
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Conclusions: We conclude that necrotic tubuli release endogenous agonists for TLR4
on intrarenal CD11b/CD103+ or CD11b/CD103- mononuclear phagocytes, to release 1L22.
IL22 promotes TEC survival and enhances tubular regeneration. The role of intrarenal
mononuclear phagocytes is not redundant because direct TLR activation of surviving
TECs cannot affect survival or repair. These data first document a role of TLR signalling
in renal regeneration.

TH-OR084

Thiazide-Sensitive Na*-Cl- Cotransporter Gene Inactivation Enhances
Bone Ca? Content and Osteoblast Differentiation In Vitro and In Vivo
Yu-Juei Hsu, Sung-Sen Yang, Shih-Hua P. Lin. T7ri-Service General Hospital,
Neihu, Taiwan.

Background: Gitelman’s syndrome (GS) is caused by inactivating thiazide-sensitive
Na*-CI" cotransporter (NCC). GS typically manifests with hypocalciuria and increased
bone mineral density (BMD), resembling the effects of long-term treatment with thiazide
diuretics.

Methods: To elucidate the molecular mechanisms underlying the effects of NCC
inhibition and thiazides on bone we have investigated bone metabolism in nonsense Ncc
Ser707X (S707X) homozygous knockin mice (NecS07¥5707X mice), analyzing bone Ca*
content, bone architecture, expression of osteoblast differentiation markers and osteoblast-
specific transcription factors in vitro and in vivo.

Results: The bone Ca?* content in femurs of NecS"¥S77X mijce was significantly
increased compared to wild-type and heterozygous littermates. Bone structure parameters
obtained by mCT revealed significantly increased trabecular bone volume, cortical bone
thickness and BMD with a slightly increased polar moment of inertia in Ncc S707X
homozygous knockin mice. The expression of bone alkaline phosphatase, procollagen
1, osteocalcin and osterix were significantly increased in femoral bones of NecS707X/s8707X
mice as determined by real time quantitative PCR and immunohistochemistry. In vitro,
osteoblastic differentiation was enhanced and associated with increased phosphorylation
of focal adhesion kinase (FAK) and extracellular signal-regulated kinase 1/2 (ERK 1/2) in
cells from mutant mice or from wild type mice treated with thiazides.

Conclusions: NCC inhibition stimulates osteoblast differentiation, and enhances bone
Ca’* content, possibly through a FAK / ERK dependent mechanism.

Funding: Other U.S. Government Support

TH-OR085

Ankyrin-3 Binds and Potently Inhibits the Shaker-Like Potassium Channel
(Kv1.1): Implications for Renal Mg?* Handling Pedro San-Cristobal,
Sergio Lainez Vicente, Henrik Dimke, Joost G. Hoenderop, René J. Bindels.
Department of Physiology, Radboud University Nijmegen Medical Centre,
Nijmegen, Netherlands.

Background: The kidney is the principal organ responsible in regulation of body Mg**
balance. After being identified as a causative factor in isolated dominant hypomagnesemia,
Kvl1.1 has emerged as a novel key player in the maintenance of systemic Mg?* balance.
Kvl1.1 is situated in the distal convoluted tubule (DCT) where it generates a favourable
electrochemical gradient, which drives Mg?" into the cell via the Transient Receptor Potential
Melastatin 6. Little is, however, known about the molecular mechanisms governing Kv1.1
regulation in the kidney.

Methods: Pull-down experiments using total mouse kidney lysates, coupled with
mass-spectrometry were performed. Co-immunoprecipitation assays confirmed interaction
of Ankyrin-3 (ANK3) with Kv1.1. Furthermore, electrophysiology studies elucidating the
functional properties of those candidates were performed. Finally, RT-PCR (mRNA) of
magnesiotropic candidates was quantified from C57BL/6 mice that were fed diets with low
(0.005 %w/w), normal (0.19 %w/w), or high dietary Mg?* Content (0.48 %w/w) for 10 days.

Results: ANK3 was identified as a novel binding partner of KvI.1. ANK3 was
predominantly expressed in DCT. Co-expression of ANK3 with Kv1.1 had a significant
inhibitory effect on currents generated by Kv1.1. The decrease in channel activity was
a consequence of a reduction in the conductance of the potassium channel. This effect
occurred independently of changes in the membrane abundance of the channel. Finally, to
evaluate a potential role of ANK3 in Mg?* handling, we investigated whether changes in
dietary Mg?" content could affect the renal abundance of ANK3. Mice exposed to a high
Mg?*diet showed an appropriate elevation in their fractional urinary excretion of Mg?".
Moreover, these mice had an increased renal expression of ANK3 compared to mice on
anormal or low Mg?* diet.

Conclusions: Our observations demonstrate a novel functional role for the Kv1.1-
ANK3 complexin renal Mg?* handling, which is achieved by modifying the biophysical
properties of Kv1.1.

Funding: Government Support - Non-U.S.
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TH-OR086

The Membrane Cytoskeletal Crosslinker Ezrin Is Essential for the
Regulation of Phosphate Homeostasis in the Kidney Ryo Hatano,' Hiroko
Segawa,? Atsushi Tamura,’ Ken-ichi Miyamoto,? Sachiko Tsukita,* Shinji Asano.!
!Department of Molecular Physiology, College of Pharmaceutical Sciences,
Ritsumeikan University, Kusatsu, Shiga, Japan, *Department of Molecular
Nutrition, Institute of Health Biosciences, University of Tokushima Graduate
School, Tokushima, Japan, 3Laboratory of Biological Science, Graduate School
of Frontier Biosciences/Graduate School of Medicine, Osaka University, Suita,
Osaka, Japan.

Background: Ezrin is a cross-linker between the plasma membrane proteins and
actin cytoskeleton. In the kidney, ezrin mainly localizes at the brush border membrane
of proximal tubules with the scaffolding protein, Na”/H" exchanger regulatory factor
(NHERF) 1. NHERF]1 interacts with the Na'/phosphate (P;) cotransporter, Npt2a. Defects
in NHERF1 or Npt2a in mice cause hypophosphatemia. Therefore, in the present study,
we investigated the physiological role of ezrin in renal P; reabsorption by using ezrin
knockdown mice (Vil2kd),

Methods: We used Vil2** mice and MDCK cells to investigate roles of ezrin in the
regulation of phosphate reabsorption in vivo and in vitro, respectively.

Results: We found that Vi/2®*¢ mice exhibited hypophosphatemia, hypocalcemia,
and osteomalacia. The reduced plasma concentrations of P; were attributable to defects
in urinary P; reabsorption. Immunofiuorescence staining and immunoblotting revealed
a marked reduction in renal Npt2a and NHERF1 expression at the apical membrane of
proximal tubules in Vil2*¥* mice whereas total expression levels of these proteins were not
different between WT and Vil2%* mice kidneys. In Vil2*”* mice, Npt2a localizes mainly
in the subapical and other vesicular compartments. In MDCK cells, stable expression of
dominant negative ezrin also revealed abnormal membrane expression of Npt2a.

Conclusions: These results suggest that ezrin is required for the regulation of systemic
P, homeostasis by the regulation of membrane localization of Npt2a.

TH-OR087

Klotho Upregulates the Calcium Channel TRPVS by Intra- and
Extracellular N-Glycosylation Dependent Mechanisms Matthias Tilmann
Florian Wolf,'! Chou-Long Huang.? 'Pediatrics, UTSW Medical Center, Dallas,
TX; *Internal Medicine, UTSW Medical Center, Dallas, TX.

Background: Klotho (KL) is an anti-aging molecule synthesized in the distal
convoluted tubule (DCT) as a type-1 transmembrane protein; the extracellular domain
is secreted into urine to regulate ion homeostasis. Secreted KL functions as sialidase by
removing terminal sialic acids from N-glycans of TRPVS. This enables TRPVS5 to bind
extracellular galectin-1 and to avoid endocytosis. Because Klotho and TRPVS are both
expressed in DCT, we examined if Klotho also regulates TRPVS acting from intracellular.

Methods: HEK293 cells were cotransfected with TRPVS5 and secreted or
transmembrane KL. Whole-cell current was analyzed by patch-clamp recording.

Results: We distinguished between extracellular and intracellular actions of KL by
using secreted KL (lacks transmembrane domain and is easily detected in supernatant of
transfected cells) and transmembrane KL (which was not detected in supernatant). Secreted
and transmembrane KL upregulated wild-type TRPVS but not N-glycosylation-defective
mutant TRPVS, supporting that KL increases TRPVS acting at extracellular and intracellular
sites. The role as a sialidase for intracellular KL was supported by mutations of crucial
residues for sialidase activity. These mutations abolished TRPV5 regulation by secreted and
transmembrane KL. Intracellular action of transmembrane KL was supported by the finding
that extracellular application of sialidase inhibitor DANA abolished the effect of secreted
but not of transmembrane KL. Secreted and transmembrane KL upregulate TRPVS by
different mechanisms; one involves inhibition of endocytosis and the other increases forward
trafficking. While dominant-negative dynamin II abrogated the effect of secreted KL, it
did not prevent the effect of transmembrane KL. Blocking forward trafficking by brefeldin
A prevented the upregulation of TRPVS by transmembrane KL, but not by secreted KL.

Conclusions: KL upregulates TRPVS current acting from intracellular and extracellular
sites. Both actions require N-glycosylation of TRPV5 and KL sialidase activity. While
extracellular KL inhibits endocytosis of the channel, intracellular KL enhances forward
trafficking.

Funding: NIDDK Support, Other NIH Support - K12-HD000850

TH-OR088

Urinary Plasmin Inhibits Transient Receptor Potential Cation Channel
V5 in Nephrotic-Range Proteinuria Joost G. Hoenderop,' Kukiat Tudpor,'
Sergio Lainez Vicente,' Gerjan Navis,” René J. Bindels.! Physiology, Radboud
University Nijmegen Medical Centre, Nijmegen, Netherlands; *Internal
Medicine, Division of Nephrology, University Medical Center Groningen,
Groningen, Netherlands.

Background: In patients with nephrotic syndrome serum plasminogen levels are
elevated. After leakage into the urine, plasminogen is converted into active plasmin by
tubular urokinase-type plasminogen activator (uPA). Disturbances in Ca?* homeostasis are
frequently reported in patients with nephrotic syndrome including hypocalcemia. This study
aims to investigate the effect of urinary plasmin on TRPV5-mediated Ca** reabsorption.
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Methods: TRPVS5 activity was determined by patch clamp analysis and **Ca*"-influx
measurements. Immunoblotting was used to detect the expression level of TRPVS5 under
the various conditions. Urinary calcium and plasmin was measured by a colometric assay
and immunoblotting, respectively. The binding of CaM with TRPV5 was studied by NMR
spectroscopy.

Results: We showed that purified plasmin from the urine of patients with nephrotic-
range proteinuria inhibits Ca*" uptake in HEK293 expressing TRPVS via activation
of protease-activated receptor-1 (PAR-1). PAR-1 was expressed in HEK293 cells and
colocalized with TRPVS in the mouse distal convoluted tubule. Pre-incubation with
plasmin inhibitor, PAR-1 antagonist, or PKC inhibitor abolished the effect of plasmin.
The S144A-TRPVS PKC phosphorylation mutant was resistant to plasmin action. The
plasmin-mediated reduction in Ca>" uptake was accompanied by decreased TRPV5 pore
size and open probability (NPo) as shown by patch-clamp analysis. Because CaM has been
found to interact with residues 133-154 in the N-terminus of TRPV5 (N,,,), the effect of
S144 phosphorylation on CaM-N,, binding affinity was investigated. High-resolution NMR
spectroscopy indicated a tighter binding between CaM-N,, when S144 was phosphorylated.

Conclusions: PAR-1 activation by plasmin induced PKC phosphorylation of TRPVS,
enhancing the binding affinity of CaM for TRPVS and decreasing the channel pore size and
NPo. These results demonstrate that urinary plasmin can be involved in the downstream
effects of proteinuria on the tubulo-interstitium by the negative modulation of TRPVS.

Funding: Government Support - Non-U.S.
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Constitutively Active LXR0 Transgenic Mice Demonstrates Inhibition of
Intestinal Phosphate Transporter NaPi-2b Hector Giral-Arnal, Yupanqui A.
Caldas, Moshe Levi. Medicine, University of Colorado, Aurora, CO.

Background: Pi homeostasis is maintained through the activity of synchronized
mechanisms involving intestinal absorption, bone retention-release, and kidney
reabsorption. Renal Pi reabsorption has been considered the main mechanism controlling
Pi homeostasis. Recently, small intestine Pi absorption has strongly emerged as a new
putative pharmacological target for the control of hyperphosphatemia. We have recently
reported that activation of Liver X Receptor (LXR) with LXR agonists leads to the decreased
expression of renal and intestinal NaPi co-transporters which induced an increase in urinary
Pi excretion and a decrease in serum Pi concentration. In order to prove that these effects
are associated to specific activation of LXR and to unravel the mechanisms behind this
regulation we decided to study a transgenic model, VP16-LXRa Tg mouse.

Methods: VP16-LXRa Tg mouse expresses an active form of the LXRa isoform fused
with the activation domain of VP16 under the control of the endogenous LXRa promoter.

Results: VP16-LXRa Tg mice showed reduced expression of NaPi-2b protein in
the apical membrane of enterocytes compared to wild type animals. This was paralleled
by reduced NaPi uptake in BBM. Moreover, a significant reduction of NaPi-2b mRNA
expression was found in the VP16-LXRa Tg animals. Additionally, we characterized
the CaCo-2y; cell line as a model to study the regulation of intestinal Pi transport. LXR
activation induced a decrease in the expression of the endogenous NaPi-2b, and reduced
the transport activity in our intestinal cell model.

Conclusions: These results point to a direct effect of LXR nuclear receptors in the
enterocyte to downregulate the expression of NaPi-2b protein and NaPi transport activity
in the apical membrane.

Funding: NIDDK Support, Veterans Administration Support

TH-OR090

Gas6 Protein and It’s Role in Vascular Calcification Nadine Kaesler, Svenja
Immendorf, Chun Ouyang, Thilo Krueger, Peter Carmeliet, Jiirgen Floege,
Georg Schlieper. Nephrology, University Hospital of the RWTH Aachen,
Aachen, Germany.

Background: Vascular calcification is reduced by vitamin K and accelerated by
warfarin, i.e. a direct inhibitor of the vitamin K regenerating cycle. These vascular effects
are believed to largely involve the vitamin K dependent matrix gla protein. Another vitamin
K dependent protein, Gas6, is also expressed in vascular smooth muscle cells (VSMC).
Recent data indicated that gas6 mediates protective effects in vascular calcification by
inhibition of VSMC apoptosis.

Methods: Here we investigated the role of Gas 6 in in vivo and in vitro calcification
models (in vitro cell culture; in vivo Warfarin diet for 8 weeks, uninephrectomy (UniNx)
combined with high phosphate diet, aging mice at the age of 36 weeks). At the end of the
feeding period, echocardiography was performed. After sacrifice, the extent of soft tissue
calcification, serum and urine biochemistries were measured.

Results: /n vitro VSMC exposed to warfarin calcified and this was not different
between VSMC generated from wildtype (WT) and Gas6™- mice. /n vivo, serum phosphate
was higher in UniNx Gas6” compared to UniNx WT mice but no significant difference
in aortic calcium content was observed between these groups. After 8 weeks of warfarin,
total protein and phosphate in serum were significantly higher in Gas6™ than in WT mice.
This was accompanied by a higher aortic calcium content in Gas6” mice, however von
Kossa staining revealed only a weakly positive vascular staining in Gas6”"mice. In aging,
non-manipulated mice, no significant differences in vascular calcification could be identified
between Gas6”-and WTmice. No differences were found in LV mass, stroke volume or
pulse wave velocity in all groups.

Conclusions: Our data do not support a major role of gas 6 in the pathogenesis of
vascular calcification.
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TH-OR091

Chondrocyte-Specific Calcium-Sensing Receptor (Casr) Deficient Mice
Display Severe Growth Retardation, Hypercalcemia, Hyperparathyroidism
and Early Death Hakan R. Toka,'? Salvatore Dibartolo,? David B. Mount,'
Gary C. Curhan,' Edward M. Brown,* Martin R. Pollak.? 'Nephrology, Brigham
and Women's Hospital, Boston, MA; *Nephrology, Beth Israel Deaconess
Medical Center, Boston, MA, ’Endocrinology, Brigham and Women's Hospital,
Boston, MA.

Background: The calcium-sensing receptor (Casr) has an important role in regulating
calcium homeostasis within several tissues including cartilage. Previous in vivo studies
suggest that chondrocyte-specific Casr-deficient mice driven by the Collagen 2alphal
(Col2al) promoter, in which exon 7 of the Casr was deleted, display a very severe phenotype
with embryonic lethality.

Methods: We generated a conditional Casr-deficient mouse model targeting exon 3
using the Cre/Lox system. We obtained Cre transgenic mice driven by the chondrocyte-
specific Col2al promoter and developed chondrocyte Casr-deficient mice (Ch Casr”).

Results: Ch Casr” mice are viable and born at the expected Mendelian ratio displaying
growth retardation beginning at 3 to 4 days of age. Most Ch Casr - show significant growth
retardation by the age of 3 to 4 weeks with decreased life expectancy. The cause of death
is unclear. Studies at ages 3 days and 3 weeks show hypercalcemia (12.4mg/dl +0.7 vs.
9.2+0.4, p=0.02, and 15.2 +5.5 vs. 11.6 0.3, p=0.4, respectively) and hypophosphatemia
(3.1 mg/d1 £0.4 vs. 4.0 0.6, p=0.06, and 1.8 £0.4 vs. 3.0 0.7, p=0.03, respectively) with
significantly elevated PTH levels at age 3 weeks (510 pg/ml £373 vs. 128 +18, p=0.01). Ch
Casr’” animals surviving 5 weeks or longer display dwarfism with thick bones.

Conclusions: Chondrocyte-specific Casr-deficient mice driven by the Col2al promoter
are viable, exhibiting a less severe phenotype than that observed previously by others
using conditional deletion of exon 7 in chondrocytes. However, they display significant
growth retardation, hypercalcemia, hyperparathyroidism and early death. The cause of the
unexpected hypercalcemic hyperparathyroidism is currently unclear. /n vivo and in vitro
studies addressing parathyroid function, chondrocyte differentiation and proliferation, and
endochondrial ossification in our model are being pursued.

Funding: Other NIH Support - PO1DK070756-05

TH-OR092

Membrane Topology and Intracellular Processing of Cyclin M2 (CNNM2)
Jeroen H.F. De Baaij,' Marchel Stuiver,? Iwan Meij,’ Sergio Lainez Vicente,'
Dominik Miiller,> René J. Bindels,' Joost G. Hoenderop.! 'Physiology, Radboud
University Nijmegen Medical Centre, Nijmegen, Netherlands, *Department of
Pediatric Nephrology, Charité Universititsmedizin Berlin, Berlin, Germany;
3Molecular Medicine, Max Delbriick Centre for Molecular Medicine, Berlin,
Germany.

Background: Recently, mutations in the Cyclin M2 (CNNM2) gene were identified to
be causative for severe hypomagnesemia. In kidney, CNNM2 is a basolaterally expressed
protein with highest expression in the distal convoluted tubule (DCT). Transcellular
magnesium (Mg?") reabsorption in DCT represents the final step before Mg?* is excreted
into the urine. The present study aims to get insight in the structure of CNNM2 and to
characterize its post-translational modifications.

Methods: The topology of CNNM2 was evaluated by immunocytochemistry using
intramolecular epitopes. In addition, CNNM2 was expressed in HEK293 cells after which
expression and modifications of the protein were measured by immunoblot analysis.

Results: Extensive expression profiling shows that CNNM2 is mainly expressed in the
DCT. Furthermore, immunocytological membrane topology studies showed that CNNM2
has an extracellular amino-terminus and an intracellular carboxy-terminus. This suggests
that one of the predicted transmembrane regions is reentrant. By homology modeling we
demonstrated that the loss-of-function mutation as found in patients disturbs potential ATP
binding by the intracellular cysthationine B-synthase domains. In addition, the cellular
processing pathway of CNNM2 was exposed in detail. In the endoplasmic reticulum, the
signal peptidase complex cleaves off a large amino-terminal signal peptide of about 64
amino acids. Mutagenesis screening showed that CNNM?2 is glycosylated at N112 stabilizing
CNNM2 on the plasma membrane. Interestingly, co-immunoprecipitation studies evidenced
that CNNM2a forms heterodimers with the smaller isoform CNNM2b.

Conclusions: In conclusion, we propose a protein topology of CNNM2 consisting of
three membrane-spanning domains and a reentrant loop. CNNM2 is post-translationally
modified by signal peptide cleavage and glycosylation. Rather than transporting Mg itself,
we hypothesize CNNM2 indirectly regulates other Mg?" transporters.

Funding: Government Support - Non-U.S.

TH-OR093

New Regulatory Mechanism Explaining the Molecular Basis of
Constitutively Active Variants of the Calcium-Sensing Receptor (CaSR)
Marianna Ranieri,' Grazia Tamma,' Annarita Di Mise,' Giuseppe Vezzoli,?
Laura Soldati,’ Maria Svelto,' Giovanna Valenti.! 'Department of Biosciences,
Biotechnologies and Pharmacological Sciences, University of Bari, Bari, Italy,
’Division of Nephrology and Dialysis (IRCCS), San Raffaele Hospital, Milan,
Italy, *Department of Health Sciences, University of Milan, Milan, Italy.

Background: To evaluate some aspects of renal CaSR physiopathology, we analyzed
the signaling underling two constitutively active variants of the CaSR.
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Methods: Constructs encoding human wild-type CaSR (hCaSR-wt) and its
constitutively active (hCaSR-R990G; hCaSR-N124K) and inactive variants (hCaSR-del121)
were transiently transfected in HEK cells.

Results: Immunofiuorescence studies revealed that both hCaSR-wt and its activating
variants were expressed at the plasma membrane, whereas the inactive form localized
intracellularly. The physiological agonist, calcium (Ca™ 5mM), and the calcimimetic
NPS-R568 (5uM) induced a significant increase in cytosolic calcium in cells expressing
hCaSR-wt and its active variants, compared to mock. We also found that the basal
intracellular calcium was significantly lower in cells expressing hCaSR-wt and its activating
variants compared to mock and hCaSR-del121 transfected cells. Low calcium levels are
expected to make cells more sensitive to intracellular calcium changes in response to
CaSR agonists. In line, FRET studies using D1ER probe, which detects [Ca™]g; directly
demonstrated a significant higher calcium accumulation in cells expressing the activating
CaSR variants. Since the storage of calcium in the ER is mainly regulated by SERCA, the
activity and the expression of this pump were evaluated. Compared to hCaSR-wt expressing
cells SERCA expression and activity were found significantly increased in cells expressing
activating CaSR variants. An inverse correlation with PMCA was also found.

Conclusions: Together, these findings indicate that for the efficiency of calcium
signaling system, cells monitor cytosolic and ER calcium levels regulating the expression
of the SERCA and PMCA. To our knowledge this is the first demonstration that a complex
parallel adaptive feedback can explain the molecular basis of constitutively active variants
of the CaSR.

Funding: Government Support - Non-U.S.

TH-OR094

IV Iron Dosing and Changes in Serum TSAT, Ferritin, and Hemoglobin
Levels: Implications of Increasing IV Iron Dosing in the US
Bruce M. Robinson,'?> Maria Larkina,' Yun Li,"? David A. Goodkin,' Alfred
K. Cheung,’ Hal Morgenstern,'> Ananda Sen,? Panduranga S. Rao,? Francesco
Locatelli,* Ronald L. Pisoni,' Masaaki Inaba,> Werner Kleophas.® ‘Arbor
Research Collaborative for Health, Ann Arbor, M1, *U of Michigan, Ann Arbor,
MI; 3U of Utah; *Ospedale A Manzoni, Lecco, Italy; °Osaka City Univ, Japan;
°Dialysezentrum Karlstrasse, Germany.

Background: Dialysis Outcomes and Practice Patterns Study (DOPPS) data (8/2010
to 12/2011) indicate that, since the new US bundled payment system in 1/2011, the Imo
period prevalence of IV iron (Fe) use rose in the US by 20% (to 77%) and the median
serum ferritin level rose by 25% (to 697ng/mL), but the median TSAT rose by only 3% (to
29%). We evaluated the hypothesis that iron dosing at higher TSAT levels raises ferritin
but has little effect on subsequent TSAT.

Methods: Monthly data were from 15,183 HD patients in 12 DOPPS 4 countries
(2009-11). Among patients prescribed IV Fe, the effects of Fe dose within strata of current
TSAT on the next month’s TSAT(N=28,000), ferritin(N=18,818), and hemoglobin(hgb,
N=37,677) were estimated using GEE models.

Results: Fe dose was positively associated with next month’s TSAT, ferritin, and
hgb, but associations were weaker for current TSAT>30%. Every 100mg of Fe raised next
month’s TSAT by 0.43%(for TSAT<30%) vs 0.10%(for TSAT=30%; p<.001 for interaction);
ferritin by 17 vs 7ng/mL(p<.001); and hgb by 0.017 vs 0.004g/dL (p<.001).Findings by
5% TSAT increments follow.
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Conclusions: Though targeting TSAT 30-50% is now common in the US, Fe dosing
has little effect on TSAT when TSAT is already >30%. The effect of Fe on ferritin and hgb
levels is also modest at TSAT>30%. Ongoing Fe dosing when TSAT is >30% provides
little erythropoietic support and may deleteriously increase parenchymal iron deposition.
Studies evaluating this possibility are needed.

Funding: Pharmaceutical Company Support - The DOPPS Is Administered by Arbor
Research Collaborative for Health and Is Supported by Scientific Research Grants from
Amgen (Since 1996), Kyowa Hakko Kirin (Since 1999, in Japan), Sanofi Renal (Since
2009), Abbott (Since 2009), Baxter (Since 2011), and Vifor Fresenius Renal Pharma
(Since 2011), without Restrictions on Publications
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TH-OR095

Comparative Safety of Intravenous Iron Supplementation Practices in
Hemodialysis Patients M. Alan Brookhart,' Janet K. Freburger,' Alan R. Ellis,'
Lily Wang,' Wolfgang C. Winkelmayer,> Abhijit V. Kshirsagar.! 'University
of North Carolina at Chapel Hill; *Stanford University School of Medicine.

Background: Intravenous (IV) iron is in widespread use in hemodialysis patients,
but the comparative safety of different approaches to dosing is unknown. We sought to
compare different IV iron supplementation practices with respect to risk of various adverse
outcomes in hemodialysis patients.

Methods: We conducted a retrospective cohort study of hemodialysis patients using
clinical data from a large dialysis organization merged with hospitalization data from the
United States Renal Data System, 2004-2008. We compared the effects of bolus dosing
(providing a large amount of iron over a short period of time) vs maintenance dosing (smaller
administrations designed to maintain iron repletion) and high vs low dose. Semiparametric
additive risk models were used to assess the relation between measures of iron exposure
and mortality, infection- and cardiovascular-related hospitalizations, and hypersensitivity
reactions occurring during a 3-month (mo) follow-up. The models included a range of
clinical and laboratory variables assessed prior to exposure.

Results: Of 117,050 patients who met our study entry requirements, 9,033 (16.3%)
received a bolus administration, 55,457 (47.4%) received maintenance therapy, and 42,560
(36.4%) received no iron during the 1-mo exposure assessment period. Compared with
maintenance iron, those receiving bolus iron were at increased risk of infection-related
hospitalization (4.3 additional events/100 patient years(PY'), 95% CI 2.0-6.5) during follow-
up. Patients receiving over 200mg/mo of iron were at slightly increased risk of infection
(2.0 events/100 PY, 95%CI 0.2-3.8). We observed no association between bolus dosing
and the other outcomes considered. Compared to no iron, maintenance dosing was not
associated with an increased risk of adverse outcomes. The results were robust to changes
to the length of the exposure, follow-up period, and the inclusion of additional covariates.

Conclusions: Sequences of large doses of IV iron are associated with an increased
risk of infection; smaller, less frequent doses aimed at maintenance of iron reserves appear
to be safe.

Funding: Other U.S. Government Support

TH-OR096

FG-4592, an Oral Hypoxia-Inducible Factor Prolyl Hydroxylase Inhibitor,
Corrects Anemia without Iron Supplementation in Incident Dialysis
Patients Anatole Besarab,' Elena Na Chernyavskaya,’ Igor Motylev,® Shutov
Evgeny,* Anatoly F. Yampolskiy,” Lalathaksha Murthy Kumbar,' Konstantin
Gurevich,® Daniel Tak Mao Chan,” Robert Leong,® Ming Zhong,® Marietta
Franco,® Kin-Hung Peony Yu,® Thomas B. Neff.* 'Henry Ford Hosp, Detroit,
MI; *City Clin Hosp, Omsk, RU, *City Hosp, N. Novgorod, RU; *City Clin
Hosp, Moscow, RU; *Regional Nephrology Center, Krasnodar, RU; °City Hosp
of St Venerable Martyr Elizabeth, St Petersburg, RU; "Queen Mary Hosp, HK;
SFibroGen, Inc., San Francisco, CA.

Background: Optimal iron management strategy in treating anemia is controversial. We
evaluated whether FG-4592, with or without iron supplementation, can correct hemoglobin
(Hb) levels in incident dialysis patients.

Methods: In an ongoing, open-label, phase 2 study, erythropoiesis-stimulating-agent-
naive patients on hemodialysis (HD) for 2 wks to 4 mos, with baseline (BL) Hb < 10.0 g/
dL, were randomized to 3 arms (N=12/arm) to receive FG-4592 thrice weekly for 12 wks
without iron, with oral iron, or with intravenous (IV) iron. Another arm evaluated FG-4592
with oral iron in peritoneal dialysis patients (N=12). A confirmatory arm further assessed
FG-4592 without iron in HD patients (N=12). Initial FG-4592 doses were tiered by weight;
dose adjustments were allowed every 4 wks.

Results: Results are reported for 36 HD patients completing >8 weeks of treatment
(Table); a majority were not iron replete at BL. Mean Hb changes from BL at Wk 8 were
similar across arms. FG-4592 was well tolerated, with an adverse event profile consistent
with the patient population.

N (%) Not
Mean+SE Mean+SE Mean+SE Mean+SE
f]\?:"]‘g?i r/r*n';“ fron Replete | Ferritin (ng/  [TSAT (%), ?ﬁ'js‘i‘)iSBELHb Change in Hb|Max Change
?BL?SE ¢ ImL), BL BL g (g/dL), Wk 8 |in Hb (g/dL)
[No Iron 9 (75 150£19 2022 7.8:03 21204 2.8£1.0
Orallron 6 (50) 18463 212 [8.520.3 2.2:0.4 3.3:1.9
[V Iron 9 (75) 158425 2335 [8.3£0.3 2.3+0.7 3217

Conclusions: Preliminary data indicated that treatment with oral FG-4592 TIW
increased mean Hb in incident dialysis patients, regardless of BL iron status or iron
supplementation. FG-4592 may prevent iron-deficient erythropoiesis, thus avoiding potential
risks associated with parenteral iron.

Funding: Pharmaceutical Company Support - FibroGen, Inc.
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TH-OR097

Intravenous (IV) Iron Use in US Hemodialysis (HD) Patients (Pts) Receiving
Peginesatide for Anemia due to Chronic Kidney Disease Robert Provenzano,'
Bruce S. Spinowitz,' Anatole Besarab,' Steven Fishbane,! Whedy Wang,? Alex
Yang,” Martha Mayo,? lain C. Macdougall.! '4FX01-12 & -14 Peginesatide
Study Groups; *Affymax, Inc, Palo Alto, CA.

Background: Two randomized open-label, active-controlled trials (EMERALD 1,
2) provide a large (N~1600) database on long-term (median follow-up >60 wk) anemia
treatment with peginesatide or epoetin in HD pts. In these trials, peginesatide was noninferior
to epoetin in maintaining hemoglobin (Hb) levels, with similar cardiovascular safety. Given
the interdependence of iron and ESAs on red cell production, we conducted post-hoc
analyses of iron use and status in US EMERALD pts.

Methods: Data were pooled from EMERALD 1 and 2, assessing peginesatide Q4W
vs epoetin 1-3X weekly (randomized 2:1) in US HD pts on stable epoetin doses >4 wk.
IV iron dose, serum ferritin, and TSAT in full analysis population (FAS, randomized pts
receiving >1 study drug dose; N=853 peginesatide, N=436 epoetin) and in completers (=60
wks’ drug exposure; ferritin, TSAT measured at same visit; N=604 peginesatide; N=336
epoetin) were summarized in 12-wk intervals through week 60.

Results: In both populations, peginesatide pts received less IV iron than epoetin pts
(Figure).

Median IV Iron Utilization Through Week 60 (mg/month)
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TSAT (FAS) was similar at baseline in both arms (30.2% peginesatide; 29.4% epoetin)
and increased to 37.9% with peginesatide compared to 30.7% with epoetin by week 12, with
similar results in completers (P<0.01 wk 12-60, both populations). In both arms, ferritin
was similar at baseline and through week 60, and Hb levels were similar for the duration
of the study (FAS and completers).

Conclusions: In two post-hoc analyses in US pts, peginesatide pts received less IV
iron, had higher TSAT, and had similar ferritin levels over 60 weeks, while maintaining
similar Hb levels, vs epoetin pts. The observed difference in iron availability between these
agents merits further scientific evaluation.

Funding: Pharmaceutical Company Support - Affymax, Inc., and Takeda
Pharmaceutical Company Ltd.

TH-OR098

Sickle Cell Trait in African-American (AA) Hemodialysis Patients Associates
with Higher Doses of Erythropoiesis-Stimulating Agents Vimal K. Derebail,’
Eduardo K. Lacson,? Abhijit V. Kshirsagar,' Nigel S. Key,' Susan L. Hogan,'
Raymond M. Hakim,®> Ann Mooney,> Chinu M. Jani,>* James Zazra,* Yichun
Hu,' Ronald J. Falk,! J. Michael Lazarus.'? 'University of North Carolina;
’Fresenius Medical Care, NA; *Vanderbilt University, *Spectra Laboratories.

Background: Based upon initial small studies, we evaluated whether variant
hemoglobin (Hb) - sickle cell trait (HbAS) and hemoglobin C trait (HbAC)- associated
with higher dose erythropoiesis-stimulating agents (ESAs) in a large, targeted national
sample of AA in-center hemodialysis (HD) patients.

Methods: 5,319 AA adult prevalent HD patients were screened by hemoglobin (Hb)
electrophoresis. Laboratory data and ESA dose were collected over seven months. Data
were evaluated by Hb type (HbAA, HbAS, HbAC). Multivariate linear regression models
(adjusted for case-mix and labs) were constructed with log-transformation of ESA dose/
treatment.

Results: Variant Hb was common and present in 671 (12.6%) patients — HbAS in 542
(10.2%) and HbAC in 129 (2.4%). Except ESA dose, variables were similar even when
stratified by Hb variant, including vascular access type. Achieved Hb and hospitalization
days were also similar among groups. In univariate analysis, median ESA dose was ~8.6%
(p=0.02) greater in those with variant Hb and consistent between HbAS and HbAC.(Table)
In multivariate models, variant Hb was associated with 13.2% (p=0.001) higher ESA dose,
primarily driven by HbAS at 13.2% (p=0.003) with HbAC at 12.9% (p=0.1).
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ESA dosing by Hb phenotype.

HbAA [Variant Hb* HbAS HbAC
N=4.648 N=671 N=542 N=129

[Unadjusted
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*HbAS&HbAC, tMedian(IQR), fAdj for age, sex, vintage, iPTH, albumin, Kt/V, ferritin, Tsat,
vascular access, iron dose, missed treatments, hospitalizations

Conclusions: In a large cohort of AA HD patients, variant Hb, particularly HbAS,
is common and associated with 13% higher ESA dose. Besides the potential financial
impact, the clinical implications of higher ESA dose in these patients require further study.

Funding: Other NIH Support - Duke-UNC Clinical Hematology Research Career
Development Program 5K 12 HL087097-05, NIH/NHLBI, PI: Dr Marilyn Telen,
Pharmaceutical Company Support - Fresenius Medical Care, North America

TH-OR099

Protein Carbamylation Is due to Urea-Amino Acid Imbalance and Predicts
Kidney Failure Mortality Anders H. Berg,' Christiane Drechsler,? Julia
Beth Wenger,* Christoph Wanner,? Ravi I. Thadhani,® S. Ananth Karumanchi.'
!Beth Israel Deaconess Medical Center; *University of Wuerzburg, Wuerzburg,
Germany, *Massachusetts General Hospital.

Background: Urea carbamylates proteins and amino acids, and carbamylated proteins
contribute to atherosclerosis. We hypothesized that serum levels of carbamylated albumin
represent a time-averaged index of uremia and risk in hemodialysis patients, and that
deficiencies of free amino acid scavengers promote protein carbamylation.

Methods: Serum from 187 participants of the Accelerated Mortality on Renal
Replacement study and 1,131 subjects of Die Deutsche Diabetes Dialyze Studie were
analyzed. Specimens were collected at the beginning of the 12-month study and analyzed
for % carbamylated albumin and free amino acids using LC-MS/MS.

Results: Serum carbamylated albumin (%C-Alb) correlated with average blood
urea and was doubled in ESRD patients compared to controls (P< 0.0001). %C-Alb was
associated with 1-year mortality. In the 4D study cohort, %C-Alb was a similarly strong
predictor of mortality. Negative correlations between subjects’ %C-Alb and most amino
acids suggested that free amino acids inhibit protein carbamylation. Glycylglycine, taurine,
and cysteine efficiently inhibited albumin carbamlyation in vitro. Serum myeloperoxidase,
thiocyanate, and smoking history were not associated with %C-Alb levels.

ArMORR Study Hazard Ratio Estimates for Mortality by Level of % Carbamylated Albumin.

Univariate Multivariable

Variables HR (95% CI) p-value HR (95% CI) p-value
% Catbamylated T3 765 50 _6.43)  |<0.0001% 3.04 (170 - 5.42) ]0.0002*
Albumin
Albumin 0.43(0.26-0.71) ]0.001* 0.58(0.34-0.99) [0.04*
Hemoglobin 0.79(0.69 - 0.91) J0.001* 0.95(0.81 - 1.10) [0.46
E‘SI"W of 0.42(0.25-0.71) 0.001* 0.44 (0.26 - 0.74)  10.002*

ertension
Systolic Blood
Pressure 0.98 (0.97 - 0.99)  {<0.0001* 0.99 (0.98 - 1.00)  0.007*

*Students” t-test for significance at p<0.05. Data collected on days 15 - 90 after initiation of dialysis.
HR represents risk of death over 12 month period.

Conclusions: Serum %C-Alb represents a novel biomarker associated with mortality in
hemodialysis patients. Chronic uremia combined with amino acid deficiencies contributes
to protein carbamylation, and may be modifiable by amino acid therapy.

Funding: Private Foundation Support
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Hemodialysis-Induced Regional Left Ventricular Systolic Dysfunction Is
Associated with Inflammation Solmaz Assa,' Yoran M. Hummel,> Adriaan
A. Voors,' Johanna J. Kuipers,® Paul E. de Jong,' Ralf Westerhuis,? Casper F.
Franssen.! 'Nephrology, *Cardiology, University Medical Center Groningen;
*Dialysis Center Groningen, Netherlands.

Background: Hemodialysis (HD) may acutely induce regional left ventricular (LV)
systolic dysfunction (‘cardiac stunning’), which is associated with increased mortality and
progressive heart failure. We hypothesize that patients with HD-induced regional LV systolic
dysfunction have elevated markers of inflammation, which might affect cardiac function.
We, therefore, studied the relation between HD-induced regional LV systolic dysfunction
and plasma markers of inflammation.

Methods: In 105 patients with a mean (+SD) age of 62.5+15.6 and median (IQR)
dialysis vintage of 21.4 (7.8-48.5) months, echocardiography was performed pre-HD, 60
and 180 min intra-HD, and 30 min post-HD. HD-induced regional LV systolic dysfunction
was defined as an increase in wall motion score index in >2 segments compared with pre-
HD. Plasma levels of hsCRP, IL-6 and IL-10 were measured pre-HD.

Results: Twenty-nine (27%) patients developed HD-induced regional LV systolic
dysfunction. These patients had significantly higher CRP and IL-6 levels and higher IL-6/
IL-10 ratio.

. . No HD-induced regional [HD-induced regional
(Plr(;c)-lil)lalysm, median LV systolic dysfun%tion LV systolic dys%?unction P value
(n=76) (n=29)
hsCRP, mg/I 4.7 (1.6-8.8) 3.8 (6.7-12.7) 0.011
IL-6. pg/ml 4.7 (3.0-7.6) 7.1(5.2-9.3) 0.021
IL-10, pg/ml 0.40 (0.29-0.57) 0.33 (0.22-0.59) 0.149
IL-6/IL-10 ratio 10.7 (6.2-21.1) 20.1 (12.4-30.6) 0.002
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In multivariate analysis correcting for age, sex and dialysis vintage, higher log-hsCRP
(p=0.028), lower log-IL-10 (p=0.038) and higher log-IL-6/IL-10 ratio (p=0.005) were
significantly associated with HD-induced regional LV systolic dysfunction. hsCRP increased
with an increasing number of abnormal LV segments developing during or after HD: 0-1
abnormal segments: 4.7 (1.6-8.8); 2-3 abnormal segments: 7.8 (6.9-9.1); >4 abnormal
segments: 9.8 mg/l (3.2-14.5); p=0.035.

Conclusions: Patients with HD-induced regional LV systolic dysfunction have a pro-
inflammatory cytokine profile. These findings suggest that inflammation is involved in the
pathogenesis of HD-induced regional LV systolic dysfunction.

Funding: Government Support - Non-U.S.

TH-OR101

Myostatin and Atrogin-1 mRNA Are Upregulated with TNF-o/IL-6
Elevated in Skeletal Muscle of Patients Hemodialysis Huiling Wang. Division
of Nephrology, Jimin Hospital, Shanghai, China.

Background: The accelerated muscle wasting is common in advancedchronic kidney
disease (CKD). A chronic inflammatory cytokine condition including elevated levels of the
proinflammatory cytokine such as tumor necrosis factor alpha (TNF-a) and interleukin-6
(IL-6), play a pivotal role in muscle wasting in CKD. This study investigates the relationship
of inflammation cytokines and muscle wasting in patients with hemodialysis (HD), and the
expression of genes involved in the regulation of muscle massin musclebiopsies.

Methods: 40 HD patients were selected(HD)and 30 healthy adults with gender and
age matched as control(Ctl). The biochemical, inflammatory cytokine were measured with
their serum samples, the muscle mass was measured by magnetic resonance imagin(MRI).
Then we analyzed the expression of Myostatin and Atrogin-1in muscle biopsies from 8HD
patients and 6 non-kidney patients.

Results: The HD patients had asignificantly lower body mass index (BMI 23.44+2.50
kg/m2Ctl vs 21.36+4.47kg/m? HD, p<0.05), though the plasma albumin showed no
difference in HD and Ctl.(44.02+2.33g/L Ctlvs 42.23+3.50g/L HD, p=0.329), the serum
inflammation markers such as high sensitive C-protein, TNF-a. and IL-6 showed elevated
(hs-CRP(2.08+2.14 mg/L Ctl vs 23.95+46.46 mg/L HD, p<0.001),TNF-0.(50.03+9.19 pg/
mLCtl vs 65.10+£12.05pg/mL HD, p<0.05), IL-6(7.29+6.91 pg/mL Ctl vs 38.53+108.99 pg/
mL HD, p<0.001) in HD compared with Ctl. The HD patients tend to have a less muscle
mass when analyses the cross-sectional area (CSA) of low limb by MRI. The muscle
composition: total CSA ratio for all layers of MRI images was significantly decrease
(p<0.01). Interestingly, the muscle TNF-a., IL-6, mostatin and Atrogin-1 mRNA levels
was elevated 3-6 fold measured by RT-PCR.

Conclusions: Advanced CKD patients present a high level of TNF-o and IL-6 in serum
and muscle sample. The loss of muscle mass accompanies the expression of myostatin and
Atrogin-1 upregulated. So ameliorate chronic inflammatory disorders might be a reasonable
strategy to improve muscle wasting in CKD.

Funding: Government Support - Non-U.S.
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Hypoglycemia-Related Hospitalization in Diabetic Hemodialysis Patients:
Risk Factors Mark E. Williams,' Weiling Wang,? Eduardo K. Lacson.? 'Renal
Division, Joslin Diabetes Center, Boston, MA; *Fresenius Medical Care, NA,
Waltham, MA.

Background: The benefit of tight glycemic control on outcomes in diabetic ESRD
appears to be weak. Hypoglycemia is associated with increased risk of adverse clinical
outcomes in the general diabetic population. We previously reported that the risk of
hypoglycemia-related hospitalization was associated with higher, not lower, hemoglobin
Alc (HbAlc) values.

Methods: We further analyzed 24,751 diabetic chronic in-center HD patients in
Fresenius-North America facilities active on January 1, 2003 with at least one HgA Ic in
Q4-2002. Baseline patient characteristics (age, gender, race, body surface area or BSA,
diabetes type, vascular access), insulin use, and labs (HbA 1¢, eKt/V, albumin, hemoglobin,
calcium, phosphorus, creatinine, and white blood cell count) were recorded. Over the next
three years, hospitalization ICD-9 diagnosis codes that specified hypoglycemia were found
in 1,017, or 4.1% of patients (cases). Stepwise logistic regression models were used to
determine significant associates of hypoglycemia-related hospitalizations. Time-dependent
Cox models were used to relate HbAlc and glucose results to the same outcome.

Results: High HbAlc was associated with increased risk of hypoglycemia in the
same quarter for Type 1 and, to a lesser extent in Type 2, patients. Glucose variability was
strongly associated with hospitalization and mortality by standard Cox model. HbAlc
levels drawn one quarter earlier confirmed the greater risk of hypoglycemia-hospitalization
for high HbAlc levels. Over 12 quarters, distribution of HbAlc values in the population
remained constant, except for a decrease in the lowest HbAlc categories. Use of insulin
rose steadily in incident patients throughout the 12 quarters. High-A 1 ¢ patients were more
likely to be on insulin. Greater glucose variability was associated with higher mean glucose
levels by trend analysis.

Conclusions: High HbA I¢ values and glucose variability increase the hazard risk for
hypoglycemia requiring hospitalization in diabetic ESRD. Risk of hypoglycemia must be
considered when attempts are made to improve high Alc levels with aggressive use of
medications such as insulin.
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TH-OR103

Effect of Ultrapure Dialysate on Markers of Inflammation, Oxidative
Stress, and Nutrition, and Anemia Parameters: A Meta-Analysis
Paweena Susantitaphong,'? Cristian Riella,' Bertrand L. Jaber.! ‘Medicine, St.
Elizabeth’s Medical Center, Boston, MA; *Medicine, Chulalongkorn University,
Bangkok, Thailand.

Background: Markers of inflammation have been linked to malnutrition and confer an
increased mortality risk in hemodialysis patients. Ultrapure dialysate has been hypothesized
to have a beneficial effect on markers of inflammation. To systematically review the
evidence, we conducted a meta-analysis of all the studies of patients on hemodialysis
that examined the effect of ultrapure vs. standard dialysate on markers of inflammation,
oxidative stress and nutrition, and anemia parameters, and explored sources of heterogeneity.

Methods: We performed a literature search using MEDLINE, Cochrane Central
Register of Controlled Trials, ClinicalTrials.gov, scientific abstracts, and bibliographies of
retrieved articles. Single-arm cohort studies (pre-/post-study evaluations), non-randomized
and randomized controlled trials were included. We conducted random-effects model meta-
analyses to assess changes in outcomes of interest.

Results: We identified 16 single-arm or cohort studies, 2 crossover and 3 parallel-
arm non-randomized controlled trials, and 5 crossover and 5 parallel-arm randomized
controlled trials. In an analysis of 23 study arms or cohorts that assessed CRP (n=2,221),
use of ultrapure dialysate resulted in a significant decrease in the CRP level (-0.32 mg/dL;
95% CI -0.46,-0.18; P<0.001). Other inflammatory markers displayed similar significant
improvements. There were also a significant increase in the serum albumin (0.11 g/dL; 95%
CI0.02, 0.19; P=0.011) and hemoglobin level (0.40 g/dL; 95% CI 0.06, 0.75; P=0.022),
and a decrease in the weekly erythropoietin dose (-273 units; 95% CI -420, -126; P<0.001).
The results remained significant when the analyses were restricted to the controlled trials.

Conclusions: Use of ultrapure dialysate in hemodialysis patients results in a decrease
in several markers of inflammation and oxidative stress, an increase in serum albumin and
hemoglobin, and a decrease in erythropoietin requirement. Although, the improvement in
these surrogaste endpoints might confer a cardiovascular benefit, a large trial with hard
clinical endpoints is required.

TH-OR104

32 Integrin-Mediated Cell-Cell Contact Transfers Myeloperoxidase from
Neutrophils to Endothelial Cells Uwe Jerke,' Susanne Rolle,' Bettina Purfiirst,”
Friedrich C. Luft,' William Michael Nauseef,® Ralph Kettritz.'* 'Experimental
and Clinical Research Center, a Joint Cooperation between the Charité and the
Max-Delbriick Center for Molecular Medicine (MDC); ?MDC, Berlin; 3lowa
Inflammation Program and Department of Medicine, Roy and Lucille A. Carver
College of Medicine, University of lowa and VA Medical Center, IA; *Nephrology
and Intensive Care Medicine, Charité Campus Virchow, Berlin.

Background: ANCA vasculitis and atherosclerosis both feature inflammation mediated
by neutrophil-endothelial-cell (EC) contact. The heme protein myeloperoxidase (MPO)
provides an ANCA antigen, but also disrupts normal EC function. MPO has the unique
capacity to oxidize chloride and to generate hypochlorous acid, a potent microbicide that
contributes to host defense, but also promotes cardiovascular disease. The mechanism
by which MPO is transferred to EC are unknown. It is assumed that EC capture MPO
that is released into the blood by activated neutrophils. We tested the hypothesis that
close, B2-integrin-dependent neutrophil-EC contact also mediates MPO transfer from
neutrophils to EC.

Methods: We used sensitive MPO assays, flow cytometry and confocal microscopy
to detect MPO in EC. Human and wild-type and CD11b knock-out mouse neutrophils as
well as different EC lines were employed.

Results: We demonstrate that EC acquired MPO when direct neutrophil contact was
allowed, but not when EC and neutrophils were separated in transwells. The transfer was
dependent on neutrophil number, incubation temperature and time. Transfer occurred in
several EC types, increased with endotoxin, was not accompanied by MPO release into
the medium and was not abrogated by inhibiting degranulation to secretogogues. Confocal
microscopy showed MPO internalization by EC. Neutrophils and EC formed intimate
contact sites by electron microscopy. Blocking CD11b or CD18 B2-integrin chains, or
using neutrophils from CD11b gene-deleted mice, reduced MPO transfer.

Conclusions: The data suggest an alternative to EC uptake of soluble MPO, namely
the cell contact-dependent, B2-integrin-mediated transfer from neutrophils. The findings
could be of therapeutic relevance in atherosclerosis and vasculitis.

Funding: Government Support - Non-U.S.
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Biomechanical Strain-Mediated Mesangial Filopodial Invasion of Capillary
Tuft as the Source of GBM Laminin 211 in Alport Mice: Early Mechanism
for Alport Glomerular Pathology Dominic E. Cosgrove, Brianna Johnson,
Daniel T. Meehan, Duane C. Delimont, Marisa Zallocchi. Genetics, Boys Town
National Research Hospital, Omaha, NE.

Background: Alport syndrome results from mutations in type IV collagen COL4A3,
COL4A4, or COL4AS genes. Mutations in any of these genes results in the absence of all
3 in the GBM type IV collagen network. The result is a thinner and less crosslinked GBM
collagen network resulting in delayed onset progressive glomerulonephritis. The molecular
trigger for disease onset is unknown.
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Methods: Alport mice, CD151 knockout mice, laminin a2-deficient Alport mice,
Racl inhibition in Alport mice, and L-NAME-induced hypertension. Glomeruli analyzed
by fluorescence immunohistochemistry and real time qRT-PCR. Mesangial cell migration
and mesangial cell stretching assays.

Results: A comparative analysis of glomerular disease progression in Alport mice
and CD151 knockout mice revealed a progressive irregular deposition of mesangial
laminin 211 in the GBM. Co-localization studies showed that integrin a8B1 also
progressively accumulates in the capillary loops of both models, reflecting an invasion
of the capillary loops by mesangial cell processes. L-NAME salt-induced hypertension
accelerated mesangial filopodial invasion, suggesting biomechanical strain plays a role in
this mechanism. Mesangial cells showed reduced migratory potential when treated with
either integrin linked kinase inhibitor, focal adhesion kinase inhibitor, or Rac1 inhibitors.
Biomechanical stretching of cultured mesangial cells induced promigratory cytokines
TGF-B1 and CTGF. Treatment of Alport mice with Racl inhibitors reduced mesangial
filopodial invasion of the glomerular capillary tuft. Laminin a2-deficient Alport mice show
reduced GBM damage and triple the lifespan of Alport mice, indicating a central role for
mesangial laminins in progression of Alport glomerular pathogenesis.

Conclusions: Collectively, these findings predict a role for biomechanical insult in
the induction of mesangial filopodial invasion of the glomerular capillary tuft leading to
the irregular deposition of mesangial laminin 211 as an initiation mechanism of Alport
glomerular pathology.

Funding: NIDDK Support
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Model for Idiopathic FSGS: Proteinuria after Injection or Overexpression
of Cardiotrophin-Like Cytokine 1 in Mice Virginia J. Savin,' Mukut Sharma,’
Changli Wei,? Jochen Reiser,’ Ellen T. McCarthy,? Jean-francois Gauchat,* Ram
Sharma.! 'Research Service, Kansas City VAMC, Kansas City, MO, *Kidney
Institute, University of Kansas Medical Center, Kansas City, KS; ’Nephrology,
University of Miami School of Medicine, Miami, FL.

Background: Idiopathic focal segmental glomerulosclerosis (FSGS) is associated with
recurrence after transplantation due to circulating permeability factor(s) (NEJM, 334:878-
883, 1996, Nat Med, 17:952-60, 2011). We have shown the effects of FSGS plasma and
its fractions on glomerular permeability in vitro and in vivo and have used state-of-the-art
proteomics to identify cardiotrophin-like cytokine-1 (CLCF1), a member of the IL-6 family,
as a candidate for the active substance. We propose to develop a unique model of FSGS
based on the effects of CLCF1 in mice.

Methods: rCLCF1 (R&D Systems) was injected intraperitoneally (IP), one dose, 10
ng/kg, or infused by minipump for 28 days, 200 ng/day. A construct containing CLCF1
was administered by electroporation. Studies were done in C57BL6 mice. Urinary albumin/
creatinine, pJAK 1, pSTAT3, pATK, and pERK in peripheral blood cells (PBC) and in kidney
homogenate were measured and glomerular histology was assessed.

Results: Albuminuria of up to 5 times baseline occurred after injection or
electroporation. Albuminuria was maximal 6 days after electroporation of CLCFI construct.
pJAK?2 and pSTAT3 of PBC were increased within 15 min. of injection and kidney pJAK1
and pSTAT3 remained upregulated for at least 72 hours after injection. Kidney homogenate
pJAK2, pSTAT3, pERK/12 and pAKT were each increased after 28 days of infusion.
Glomeruli at 28 days showed increased mesangial matrix.

Conclusions: We conclude that CLCF1 mimics renal effects of the active fraction
of plasma from patients with idiopathic FSGS and may play an important role in FSGS
in native kidneys and transplant recurrence. Its relationship to other candidates such as
circulating urokinase receptor (suPAR) requires further investigation. A murine model
based on administration or overexpression of CLCFI may permit us to define mechanisms
of injury and to test potential therapeutic agents prior to clinical trials.

Funding: NIDDK Support, Veterans Administration Support, Private Foundation
Support
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A Transcriptional Network Underlies Susceptibility to Kidney Disease
Progression Denise Laouari,' Martine Burtin,' Frank Bienaime,' Christophe
M. Legendre,' Gerard Friedlander,' Marco Pontoglio,” Fabiola Terzi.! 'INSERM
U845 - Universite Paris Descartes - APHP. Paris, France; ’INSERM U1016 -
CNRS UMR 8104 - Universite Paris Descartes, Paris, France.

Background: The molecular networks that control the progression of chronic kidney
diseases (CKD) are poorly defined. EGFR stimulates CKD progression, but the molecular
networks that activate this signaling pathway remain unknown. We have recently shown that
the susceptibility to development of renal lesions after nephron reduction is controlled by a
locus (Ckdp1) on mouse chromosome 6 and requires EGFR activation through TGF-a.. The
aim of the present study was to identify the modifier gene(s) encoded by the Ckdp1 locus.

Methods: For this purpose, we used in silico, in vivo and in vitro approaches. In vivo,
we combined an experimental model of nephron reduction to mice from different genetic
backgrounds and genetically modified animals. /n vitro, molecular and cellular studies were
conducted to determine the functional consequence of the genetic variant. In addition, human
biopsies from renal transplant recipients with different scores of renal lesions were studied.

Results: We identified Mitfa, a gene encoding for a bHLH transcription factor, as a
candidate modifier of CKD progression. Sequencing revealed a strain-specific hypomorphic
variant in the 5° UTR of Mitfa that decreased the efficiency of MITF-A translation in FVB/N
mice. In vitro, we observed that MITF-A acts in a complex genetic network in which it
interacts with histone deacetylases to repress the transcription of TGF-o and antagonizes
transactivation by its related partner, TFE3. Consistent with the key role of this network
in CKD, TFE3 significantly increased after nephron reduction. More importantly, 7gfa
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gene inactivation protected hypomorphic Mitfa FVB/N mice from renal deterioration after
nephron reduction. These data are relevant to human CKD, as we found that TFE3/MITF-A
ratio markedly increased in patients with progressive renal damage.

Conclusions: In conclusion, our study uncovers a novel transcriptional network and
unveils novel potential prognostic and therapeutic targets for preventing progression of
human CKD.

Funding: Government Support - Non-U.S.
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Downregulation of miR-205 Modulates Cell Susceptibility to Oxidative and
Endoplasmic Reticulum Stresses in Renal Tubular Cells Shiyo Muratsu,
Masaomi Nangaku, Yoichiro Ikeda, Tetsuhiro Tanaka, Takehiko Wada, Reiko
Inagi. Division of Nephrology and Endocrinology, University of Tokyo Hospital,
Tokyo, Japan.

Background: Oxidative stress and endoplasmic reticulum (ER) stress play a crucial
role in tubular damage. While the pathophysiological contribution of microRNAs (miR)
to renal damage has been highlighted, the effect of miR on renal damage under oxidative
and ER stresses remains elusive.

Methods: We assessed the effect of miR expression in cultured human tubular cells
(HK-2) exposed to hypoxia-reoxygenation or ER stress by miR microarray analysis. The
pathophysiological effect of miR was evaluated by cell survival rate, intracellular reactive
oxygen species (ROS) level, and anti-oxidant enzyme expression in miR-modulated HK-2
under these stress conditions. The target gene of miR was identified by 3’UTR-luciferase
assay.

Results: In 799 miRs we tested, we identified one miR, miR-205, whose expression
was markedly decreased under both stress conditions. Functional analysis revealed that
decreased miR-205 enhanced cell susceptibility to both stresses, which was associated with
the induction of intracellular ROS. While increased miR-205 by itself made no change
in phenotypes of HK-2, cell viability under both stresses was partially restored. Further,
miR-205 bound to the 3’UTR of the prolyl hydroxylase 1 (PHD1) and suppressed the
transcription level of PHD1. The upregulation of PHD1 by inhibiting miR-205 decreased
nuclear amount of HIF, resulting in the reduction of HIF-regulated anti-oxidant enzymes
(SODI, SOD2, and catalase). Moreover, the inhibition of miR-205 decreased nuclear
activating transcription factor 4 (ATF4), which was a crucial regulator of ER stress. Targets
of ATF4 include genes for redox balance, such as hemoxygenase 1 (HO-1), which mediates
an adaptive response to oxidative stress and was indeed decreased by miR-205 inhibition.

Conclusions: PHD1 is one of the novel direct targets of miR-205, and its upregulation
by inhibiting miR-205 leads to subsequent downregulation of HIF and ATF4, then finally
increases the intracellular ROS via suppression of HIF/ATF4-regulated anti-oxidant
enzymes, and renders the cells more vulnerable to these stresses.

TH-OR109

Tubular B-Catenin Signaling Controls Interstitial Fibroblast Fate via
Epithelial-Mesenchymal Communication Dong Zhou, Youhua Liu.
Department of Pathology, University of Pittsburgh, Pittsburgh, PA.

Background: Activation of B-catenin, the principal mediator of canonical Wnt
signaling, is a common finding in a wide variety of chronic kidney diseases (CKD).
Inhibition of hyperactive pB-catenin in CKD is known to be reno-protective, leading to
amelioration of renal fibrotic lesions. B-Catenin is predominantly induced in renal tubular
epithelium; however, the role of tubule-specific B-catenin activation in renal fibrogenesis
remains elusive.

Methods: We investigated this issue by utilizing mice with tubule-specific ablation of
endogenous B-catenin (Ksp-B-cat-/-). These mice are phenotypically normal under normal
physiologic conditions.

Results: Surprisingly, we found that loss of tubular B-catenin resulted in little alterations
in renal fibrosis after obstructive injury. Both Ksp-f3-cat-/- mice and their control littermates
displayed similar fibrotic lesions at different time points after unilateral ureteral obstruction
(UUO), as shown by the same levels of collagen, fibronectin and PAI-1 expression. No
difference was found in renal o-SMA levels in the obstructed kidneys of Ksp-f3-cat-/- and
control mice, suggesting a similar size of myofibroblast population, despite epithelial-
mesenchymal transition was largely inhibited in Ksp-f-cat-/- kidneys. Interestingly, more
apoptosis was detected selectively in renal interstitial fibroblasts of control mice, compared
to Ksp-B-cat-/- mice, which was accompanied by an increased renal expression of Bax
and Fas ligand (FasL). Tubule-specific knockout of B-catenin abolished the induction of
MMP-7 in the obstructed kidneys. In vitro, recombinant MMP-7 induced FasL expression
in renal interstitial fibroblasts and promoted fibroblast apoptosis.

Conclusions: These results demonstrate that loss of tubular B-catenin resulted in an
enhanced interstitial fibroblast survival. Our studies also illustrate a novel role of MMP-7
in mediating epithelial-mesenchymal communication in renal fibrogenesis.

Funding: NIDDK Support
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Nuclear Hormone Receptor Farnesoid X Receptor and G Protein Coupled
Receptor TGRS Exhibit Calorie Restriction Mimetic Effects in Aging Mice
Xiaoxin Wang, Hannah Danielle Santamaria, Liru Qiu, Moshe Levi. Medicine,
University of Colorado, Aurora, CO.

Background: Lifelong calorie restriction (CR) has been shown to have beneficial
effects on life and health span in aging rodents and mammals and to prevent age-related
decline is renal function. We have found that renal expression of FXR and TGRS are
decreased in ad lib fed aging mice. In contrast in mice with lifelong CR FXR and TGRS
expression are markedly increased. The purpose of the present study was to determine if
activation of FXR and TGRS in the kidneys of ad lib fed aging mice have similar effects
to CR.

Methods: We studied 5 month old ad lib fed, 24 month old ad lib fed, 22 months old ad
lib fed mice treated with the dual FXR/TGRS5 agonist INT-767 for 2 months, and compared
them to lifelong 24 month old CR mice.

Results: We found that treatment of 22 month old ad lib fed aging mice with INT-767
decreased urinary albumin excretion, markers of fibrosis, and oxidative stress. INT-767 also
prevented age-related decreases in eNOS protein and mRNA. In addition INT-767 treatment
augmented energy metabolism and mitochondrial biogenesis in the aging kidney, including
increases in Nampt, SIRT1, PGC-1a, ERRa, SIRT3, Nrfl, mitochondrial DNA content,
and mitochondrial fatty acid oxidizing enzymes MCAD and PDK4, when compared to ad
lib fed 24 month old mice. The changes induced by INT-767 treatment of 22 month old
ad lib fed aging mice over a 2 month period were remarkably similar to those induced by
lifelong CR in 24 month old mice and also the long-lived Ames Dwarf mice.

Conclusions: Our results therefore indicate that activation of FXR and TGRS in the
aging kidney reverses most of the age-related changes and the effects of FXR and TGRS
are similar to beneficial effects achieved by lifelong calorie restriction.

Funding: NIDDK Support, Other NIH Support - NIA, Veterans Administration
Support, Pharmaceutical Company Support - Intercept

TH-OR111

Internalization and Retromer Binding Regulate Vasopressin V2-Receptor
Desensitization: Differential Effects of Vasopressin and Oxytocin on
cAMP Signaling Richard Bouley,' Timothy N. Feinstein,> Naofumi Yui,?
Dennis Brown,' Jean-Pierre Vilardaga.? 'CSB, Program in Membrane Biology
and Nephrology Division, Massachusetts General Hospital, Boston, MA;
’Department of Pharmacology and Chemical Biology, University of Pittsburgh,
Pittsburgh, PA; *Nephrology Division, Tokyo Medical and Dental University,
Tokyo, Japan.

Background: The peptide hormones vasopressin (VP) and oxytocin (OT) both bind a
single G protein-coupled receptor, the vasopressin type 2 receptor (V2R), in renal epithelial
cells. The antidiuretic effect of VP, however, is much greater than OT.

Methods: Here we used a combination of pharmacological, biochemical and optical
techniques, including FRET-based approaches, to determine the molecular and cellular
mechanisms that differentiate for the biological differences between VP and OT acting
at the V2R.

Results: We find that VP induced rapid translocation of B-arrestins, V2R internalization
and cAMP generation that persisted for 20-30 min after VP washout. In kidney epithelial
cells expressing transgenic V2R (MDCK-V2R), VP induced persistent apical localization
of the water channel protein aquaporin 2 (AQP2) and phosphorylation at $269. OT induced
neither arrestin binding nor V2R internalization. cAMP generation ended quickly after OT
washout, and phosphorylation and apical localization of AQP2 did not persist after OT
washout. Expression of a dominant-active mutant of 3-arrestin 1 further enhanced cAMP
generation and cAMP generation was shorter when either V2R or the cAMP biosensor
was restricted to the plasma membrane, supporting a model in which arrestin and V2R
internalization enhance rather than inhibit cAMP generation by V2R. Desensitization was
mediated instead by the endosomal sorting complex retromer. Internalized V2R colocalized
and formed a complex with retromer, which in turn inhibited cAMP generation triggered
by VP.

Conclusions: We conclude that V2R can signal from early endosomes after challenge
with VP but not OT, and that endosomal signaling is terminated by the retromer sorting
complex. This ligand-biased signaling could explain distinct physiological effects during
the therapeutic use of ligands that target the V2R.

Funding: NIDDK Support
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Absence of PKC-alpha Attenuates Lithium-Induced Nephrogenic Diabetes
Insipidus Jae H. Sim, Sara K. Redd, Seongun M. Hong, Tobias N. von Bergen,
Mitsi A. Blount. Department of Medicine - Renal Division, Emory University,
Atlanta, GA.

Background: Lithium, the most effective treatment for bipolar disorder, induces
nephrogenic diabetes insipidus (NDI) in ~ 60% of patients. We and others have shown that
the decreased capacity to concentrate urine is likely due to lithium acutely disrupting the
cAMP pathway and chronically reducing the urea transporter (UT-A1) and water channel
(AQP2) expression in the kidney inner medulla. Targeting an alternative signaling pathway,
such as PKC signaling may be an effective method of treating lithium-induced polyuria.

Methods: PKC-alpha KO mice and strain-matched wild type (WT) controls were first
treated with 40 mmol/kg of lithium for 0, 3, or 5 days. In separate experiments, animals
were treated with lithium for 6 wk.

Physiology of Water Balance: "High-Tech" Approaches

Oral Abstract/Thursday

Results: WT mice had increased 24 h urine output and lowered urine osmolality after
3 and 5 days of treatment whereas PKC-alpha KO mice had no change in basal urine output
or concentration at either time point. Western blot analysis revealed that AQP2 expression
was lowered 53% after 3 days and 86% after 5 days; however, APQ2 was unchanged in
PKC-alpha KO mice. Similar results were observed with UT-A1 expression. Animals were
next treated with lithium for 6 wk. Lithium-treated WT mice had 19-fold increased urine
output which was significantly different from treated PKC-alpha KO animals which had
a 4-fold increase in urine output. Western blot analysis revealed that AQP2 and UT-A1
expression were barely detectable in 6 wk lithium-treated WT animals whereas in treated
PKC-alpha KO mice, APQ2 and UT-A1 expression was only reduced by 2-fold.

Conclusions: Our data shows that ablation of PKC-alpha preserved urine concentrating
transporter expression in lithium-induced NDI and this likely prevents the development of
the severe polyuria associated with therapy.

Funding: NIDDK Support, Private Foundation Support
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Vasopressin V2R-Targeting Peptide Carrier Mediates siRNA Delivery
Into Collecting Duct Cells Hyun Jun Jung, Jung-suk Lim, Hyo-jung Choi,
Tae-Hwan Kwon. Department of Biochemistry and Cell Biology, School of
Medicine, Kyungpook National University, Taegu, Korea.

Background: Internalization of receptor proteins after interacting with specific ligands
has been proposed to facilitate siRNA delivery into the target cells via receptor-mediated
siRNA transduction. In this study, we demonstrated a novel method of vasopressin V2
receptor (V2R)-mediated siRNA delivery against AQP2 in primary cultured inner medullary
collecting duct (IMCD) cells of rat kidney.

Methods: The dDAVP conjugated with nine D-arginines (AIDAVP-9r) as a peptide
carrier for siRNA delivery was synthesized. We examined 1) formation and stability of the
polyplexes by Electrophoretic mobility shift assay; 2) Cellular uptake of the polyplexes
in V2R-expressing cells by flow cytometry analysis and confocal microscopy; 3) Particle
size and surface charge of the polyplexes; 4) Phsphorylation of AQP2 (S256) in rat IMCD
cells by interaction of V2R and the polyplexes; 5) Protein knockdown of AQP2 via siRNA
delivery using AQP2-siRNA/dDAVP-9r polyplexes by semiquantitative immunoblotting.

Results: The results revealed that 1) synthesized dDAVP-9r peptides formed a stable
polyplex with siRNA; 2) siRNA/dDAVP-9r polyplex could bind to the V2R of IMCD cells
and induced AQP2 phosphorylation (Ser 256); 3) siRNA/dDAVP-9r polyplex was stable
in response to the wide range of different osmolalities, pH levels, or to the RNases; 4)
fluorescein-labeled siRNA was delivered into V2R-expressing MDCK and LLC-PK1 cells
by siRNA/dDAVP-9r polyplex, but not into the V2R-negative Cos-7 cells; and 5) AQP2-
siRNA/dDAVP-9r polyplex effectively delivered siRNA into the IMCD cells, resulting in
the significant decrease of protein abundance of AQP2, but not AQP4.

Conclusions: We introduced a novel method of V2R-mediated siRNA delivery in
the kidney collecting duct cells using a specific peptide ligand to V2R. siRNA/dDAVP-9r
polyplex effectively delivered siRNA into the IMCD cells in vitro, resulting in the significant
decrease of protein abundance of AQPs. This method could be exploited to deliver siRNAs
to regulate abnormal expression of specific target proteins in vivo, potentially associated
with disease conditions in the kidney tubule cells expressing V2R.

Funding: Government Support - Non-U.S.
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Identification of Proteins Involved in the Trafficking of Aquaporin-2 via
Genome-Wide siRNA Screening Doerte Faust,! Martin Neuenschwander,?
Katina Lazarow,” Simone M. Graeber,? Jens Peter von Kries,? Walter Rosenthal,!
Enno Klussmann." Max-Delbriick-Center for Molecular Medicine, Berlin,
Germany; ’Leibniz-Institut fiir Molekulare Pharamakologie (FMP), Berlin,
Germany.

Background: Arginine-vasopressin (AVP) controls water reabsorption in renal
collecting duct principal cells and thereby fine tunes body water homeostasis. AVP stimulates
V2R receptors on the basolateral surface of the cells, which increases cAMP and leads to
activation of protein kinase A (PKA). PKA phosphorylates the water channel aquaporin-2
(AQP2), inducing its redistribution from intracellular vesicles into the plasma membrane.
This facilitates water reabsorption from primary urine. Aberrations of AVP secretion or
AVP-activated signaling cause nephrogenic diabetes insipidus (NDI). An elevated blood
plasma AVP level is associated with chronic heart failure and the syndrome of inappropriate
antidiuretic hormone secretion (STADH).

Methods: We are establishing a genome-wide siRNA screening using mouse collecting
duct cells stably expressing human AQP2 (MCD4). The cells are transfected with siRNA
in 384 well format to down regulate the expression of 17,000 genes. The localisation of
AQP2 is analyzed by automated immunofluorescence microscopy.

Results: By using CellProfiler analysis software detailed image information was
extracted. To classify the different complex phenotypes ranging from exclusive intracellular
to exclusive plasma membrane localization of AQP2, machine learning was used, combining
advanced statistical and computational techniques in learning generative models. The
efficiency of reverse siRNA transfection was optimized to minimize adverse effects on
cell viability and maximize down regulation of protein expression. Up to 80% reduction
of gene expression was achieved. Using this system we aim to identify components of the
AQP?2 trafficking machinery.

Conclusions: Our approach contributes to understanding the molecular mechanisms
underlying the control of AQP2 and to identify potential therapeutic targets for the treatment
of diseases that are associated with disturbances of AVP-mediated water reabsorption.

Funding: Government Support - Non-U.S.
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A Novel PKA-Independent Signaling Pathway Controlling AQP2
Trafficking as a Possible Cause for the Syndrome of Inappropriate
Antidiuresis Grazia Tamma,' Christiane Trimpert,> Marianna Ranieri,’
Annarita Di Mise,' Maria Grazia Mola,' Olivier Devuyst,> Maria Svelto,!
Peter M.T. Deen,? Giovanna Valenti.! 'Dept. Bioscience Biotechnologies and
Pharmacological Sciences I, University of Bari, Bari, Italy; *Dept. of Physiology,
Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands, Inst.
of Physiology, University of Zurich, Zurich, Switzerland.

Background: Renal water reabsorption is controlled by vasopressin (AVP) which
activates phosphorylation of AQP2 at serine 256 (pS256) and translocation to the plasma
membrane. Besides S256, AVP causes dephosphoryation of S261. Recent studies showed
that cyclin-dependent kinases can phosphorylate S261 AQP2 peptides in vitro. In an
attempt to investigate the possible role of cdk, on AQP2 phosphorylation, we identified a
PKA-independent pathway regulating AQP2 trafficking.

Methods: MDCK cells or kidney slices were left untreated or forskolin stimulated
with or without roscovitine (10uM), a specific cdk, inhibitor.

Results: In ex-vivo kidney slices and MDCK cells roscovitine increased pS256 and
decreased pS261.The changes in AQP2 phosphorylation were paralleled by an increase in
cell surface AQP2 expression and osmotic water permeability in the absence of forskolin
stimulation. Of note, roscovitine did alter neither cAMP intracellular level nor PKA activity.
Because phosphorylation results from the balance between kinase and phosphatase activity
we evaluated the possible contribution of protein phosphatases PP1, PP2A and PP2B. Of
these, roscovitine treatment specifically reduced PP2A activity in MDCK cells. Interestingly,
in PKD1*" mice displaying a syndrome of inappropriate antidiuresis with high level of
pS256 despite unchanged AVP and cAMP (Alharabi et. al 2007) we found a reduced
PP2A expression and activity. Indeed similarly to what previously found in PKD1*" mice,
roscovitine significantly decreased intracellular calcium in MDCK.

Conclusions: Our data indicate that a reduced activity of PP2A, secondary to reduced
intracellular Ca2+ levels, promotes AQP2 trafficking independently from the AVP-PKA
axis. This pathway may be relevant for explaining pathological states characterized by
inappropriate AVP secretion and positive water balance.

Funding: Government Support - Non-U.S.
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Small Molecule Library Screening to Identify Components of the Machinery
Controlling Aquaporin-2 in Renal Principal Cells Enno Klussmann,' Jana
Bogum,? Doerte Faust,' Jens Furkert,> Martin Neuenschwander,? Jens Peter
von Kries,? Burkhard Wiesner,?> Giovanna Valenti,> Walter Rosenthal.! ‘Max
Delbrueck Center Berlin-Buch (MDC), Berlin, Germany, *Leibniz-Institut fiir
Molekulare Pharmakologie (FMP), Berlin, Germany, *Department of General
and Environmental Physiology, University of Bari, Bari, Italy.

Background: Arginine-vasopressin (AVP) regulates water reabsorption of renal
collecting duct principal cells. It binds to V2 receptors on the surface of the cells,
leading to elevation of cAMP and subsequent activation of protein kinase A (PKA). PKA
phosphorylates the water channel aquaporin-2 (AQP2) at serine 256 (S256), which elicits
the translocation from intracellular vesicles to the plasma membrane and facilitates water
reabsorption from primary urine. Our study aims at the identification of novel players
controlling AQP2.

Methods: MCD4 cells stably expressing AQP2 were incubated with each of 17,700
small molecules (ChemBioNet library), stimulated with the cAMP-elevating agent forskolin
and AQP2 was detected by automated immunofluorescence microscopy.

Results: One of the small molecules identified by this approach was 4-acetyldiphyllin
(4AD), a specific blocker of vacuolar (V)-ATPase. It inhibits the cAMP-dependent increase
of AQP2 phosphorylation at S256 and its translocation to the plasma membrane of principal
cells. 4AD does not affect ;cAMP levels or PKA activity; it increases pH levels of intracellular
vesicles and causes an accumulation of AQP2 in the Golgi.

Conclusions: The acidification of intracellular vesicles by V-ATPase is not only
essential for the exit of AQP2-bearing vesicles from the Golgi but also facilitates the PKA-
catalyzed phosphorylation of AQP2 at S256, a prerequisite for its AVP-induced translocation
to the plasma membrane of renal collecting duct cells.

In general, the identification of the target proteins of candidate molecules will contribute
to understanding the molecular mechanisms underlying AQP2 trafficking and may lead
to the development of new therapeutic approaches for the treatment of diseases that are
associated with disturbances of AVP-mediated water reabsorption such as chronic heart
failure or SIADH.

Funding: Government Support - Non-U.S.
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Deep Sequencing of the Cortical Thick Ascending Limb Transcriptome
Jae Wook Lee, Chung Lin Chou, R. Lance Miller, Mark A. Knepper. Epithelial
Systems Biology Laboratory, Systems Biology Center, National Heart, Lung and
Blood Institutes, National Institutes of Health, Bethesda, MD.

Background: Renal tubule microdisseection has been an important tool in the discovery
of renal mechanisms for the past 50 years. Here, we extend the use of microdissected
renal tubules to transcriptomic analysis using the RNA-seq method with small sample
amplification.
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Methods: Samples containing 5-25 mm of cortical thick ascending limbs (cTAL) were
isolated by hand dissection from collagenase-incubated rat renal cortex. After lysis of cells,
poly(A)-targeted reverse transcription and library preparation were performed. Paired-end
sequencing of the cDNA library was done using an Illumina HiSeq 2000 sequencer. The
generated 50-bp reads were aligned to the UCSC rat reference genome. Reads per kilobase
exon model normalized by million mapped reads (RPKM) were calculated.

Results: In an initial sample of 5 mm cTALs, 451,694,588 total reads were obtained
of which 235,735,784 reads (52%) were mapped and properly paired. In this experiment,
5410 RefSeq genes were identified. To assess accuracy, we surveyed G-protein coupled
receptors (GPCRs) and transport proteins that were identified. Among the GPCRs known
to be expressed in cTAL (Avpr2, Pthlr, Gegr, Calcer; Casr, and Ptger3) only the calcitonin
receptor was not found. Among the transporter proteins generally accepted to be expressed
in ¢cTAL (Slc12al, Kenjl, Clenkb, Cldnl6, Slc9a3, Slc2a4 and Atplal) only Slc9a3 was
not found. In contrast, transporter proteins characteristic of neighboring tubule segments
were not detected. Gene-set analysis also showed overrepresentation of mitochondrial
genes among transcripts of high RPKM. When longer lengths of cTAL were used, the
number of mapped transcripts increased, but not linearly (15 mm, 8455 genes; 25 mm,
12,110 genes). Experiments with a second segment, medullary TALs, gave a profile very
similar to that of the cTAL.

Conclusions: These studies establish the feasibility of RNA-seq-based transcriptomic
profiling in microdissected renal tubule segments and ‘open the door’ for profiling of gene
expression along the entire renal tubule.

TH-OR118

Mapping Healthcare in England: The Atlas of Variation for People with
Kidney Disease Partha Das,' Ben Bray,! Donal O’Donoghue,” Beverley
Matthews.! 'NHS Kidney Care, London, United Kingdom; *National Clinical
Director for Kidney Care, Department of Health, London, United Kingdom.

Background: Geographical variations in healthcare will always occur but some
variations are unwarranted. The study of unwarranted variation has been revolutionised
since the publication of the Dartmouth Atlas of Healthcare in 1996 by John Wennberg.
The NHS in England has replicated this with the Atlas of Variation in 2010 and 2011.
Nephrology has had no such analysis by regional until now. The service improvement
organisations NHS Kidney Care and Right Care present the first Atlas of Variation for
People with Kidney Disease.

Methods: 18 indicators have been selected encompassing CKD in primary care,
secondary care treatments and patient reported outcome measures. Data have been extracted
from a variety of sources including UK Renal Registry data and visualised as maps by
geographical region, NHS primary care trust (PCT) or renal service provider.

Results: Significant variations exist across England. Examples include the
observed:expected prevalence of CKD which varies from 0.3 to 1.4 (4.5-fold variation.)

Observed Expected Prevalence of CKD by Primary Care Trust
in England

The standardised acceptance ratio for incidence of RRT ranges from 0.4 to 2.6 (7-
fold variation) and those presenting late (<90 days) range from 11.5% to 35.2% (3.1-fold
variation). The percentage of incident patients with definitive dialysis access ranges from
42.5% t0 62.3% (1.5-fold variation by network). The rate of kidney transplants from living
donors ranges from 11.6 to 22.3 per million population (1.9-fold variation).
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Conclusions: This atlas is the first to highlight geographical variations in kidney care in
anation. The causes are many but the fact that unwarranted variation exists in the delivery
of renal services should prompt improvements in the organisation of care. The atlas provides
a unique opportunity to understand and eliminate unwarranted variation in kidney care.

TH-OR119

Racial Disparity in CKD Care among Medicare CKD Patients
Jiannong Liu,' Robert N. Foley,'? David T. Gilbertson,' Allan J. Collins.'?
'USRDS Coordinating Center, MMRF, Mpls, MN, *Medicine, Univ of MN,
Mpls, MN.

Background: Studies have shown racial disparities in provision of health care in
various populations, including CKD patients (pts). However, racial disparities in CKD
care among Medicare CKD pts have not been assessed.

Methods: Using the 5% Medicare data, this study compared CKD care among race
groups in the Medicare CKD population by stage. Included pts were diagnosed with CKD
stage 3, 4, or 5 between January 1, 2007, and December 31, 2009; were not on dialysis;
and had not undergone kidney transplant. Pts were followed from the first diagnosis date
to the earliest of death, CKD stage change, loss to follow-up, loss of Medicare coverage, or
1 year. CKD care after diagnosis was derived from Medicare claims. Care items included
specialist visits (nephrologist, dietitian), lab tests (hgb, PTH, phosphorus, albumin,
creatinine, iron, lipids, vitamin D, B12), diabetes care (diabetic patients only: hbAlc
tests, diabetic eye exams), and vaccinations (flu, pneumonia). Time to first care event was
compared between race groups for each care item using a Cox model adjusted for patient
age, sex, socioeconomic status, Medicare/Medicaid dual eligibility, rural/urban residence,
and comorbid conditions.

Results: In all, 102,856 pts were included; 67.2%, 22.0%, and 10.8% were in stages
3, 4, and 5, respectively; 84.1% were white, 11% black, and 4.9% other race. Among the
15 CKD care items listed above, compared with whites, HRs were lower for blacks for 8
items, no different for 4 items, and higher for 3 items among stage 3 pts.

Hazard Ratios and 95% Confidence Intervals of First CKD
Cares after the Stage 3 Diagnosis
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For stage 4 pts, HRs were lower for 7 items and no different for 8 items. For stage S pts,
HRs were lower for only 4 items, and higher for 1 item. Results for other race compared
with whites were similar.

Conclusions: Among CKD patients, racial disparity was found in CKD care. The
differences were small among stage 5 pts than that among pts in stages 3 and 4.

Funding: NIDDK Support
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Effect of the Implementation of Clinical Practice Guidelines for the
Prevention, Diagnosis and Treatment of CKD in Patients with Type2
Diabetes Mellitus at the Primary Health-Care Petra Martinez, Héctor R.
Martinez Ramirez, Laura Cortes-sanabria, Alfonso M. Cueto-Manzano. U.
Investigacion Médica en Enfermedades Renales, IMSS, Guadalajara, Jalisco,
Mexico.

Background: The Application of Clinical Practice Guidelines (CPG) could help to
improve clinical attitude of family physicians (FP) and renal function of patients with type
2 diabetes mellitus (DM2). This has never been demonstrated in the CKD area.

Methods: Objective. To evaluate the effect of an educative intervention to FP based
on CPG published on-line on renal function of patients with DM2 and CKD. Prospective
cohort in which an educative-participative intervention based on the CPG for Prevention,
Diagnosis and Treatment of Chronic Kidney Disease (CKD) was applied to FP of 3 Family
Medicine Units (Mexican Institute of Social Security). Once the educative intervention
was concluded, DM2 patients attended by participant FP were evaluated for CKD. Patients
with confirmed CKD (K/DOQI classification) were evaluated every six months. Glomerular
filtration rate was estimated (simplified MDRD/formula), and albuminuria (nephelometry).
Patients were integrally managed by FP.

Results: Two-hundred sixty patients had CKD; they were divided in 2 groups: Early
CKD (58 with stage 1 and 55 with stage 2) and Late CKD (23 with stage 3 and 5 with
stage 4). In both groups, median follow-up was 12 (9-15) months. Main results are shown.
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Variable [Early/CKD n=113 JLate/CKD n=28
|Baseline Final [Baseline Final

|Age(yrs) 63+11 7149
Duration of
DM2(yrs) 13(8-18) 16(11-20)
Presence of
hvpertension, n(%) 74(66) 2793)
Systolic blood

essure (mmHg) 136423 121414 138+24 127418+
Diastolic blood g ., 1o 769+ 81-10 787
[pressure (mmHg)
g&aﬁh"les‘e“’l Hl 10(92-131) 106(83-123)* 112(87-133) 103(82-122)
HbA 1¢(%) [8.9+2.1 8.4+2+ 8.042.2 7.2+1.3%
cGFR(ml/min) 91(75-109) [88(75-111) 48(35-57) 45 (33-59)
Urine/Albumin/
Creatinine (mg/g) |!22(58-260 H56 (21-148)% 182(44-433) 92(23-397)*

*p<0.05 vs baseline/same group

Conclusions: CPG for Prevention, Diagnosis and Treatment of CKD to FP, implemented
by means of an educative intervention, positively influences on the improvement of renal
function and other variables of DM2 patients with CKD.

TH-OR121

Preservation of Renal Function by Thyroid Hormone Replacement Therapy
in Chronic Kidney Disease Patients with Subclinical Hypothyroidism
Shin-Wook Kang,'? Dong Ho Shin,' Mi Jung Lee,' Dae-Suk Han,' Seung Hyeok
Han." 'Department of Internal Medicine, College of Medicine; *Brain Korea
21, Yonsei University, Seoul, Republic of Korea.

Background: Subclinical hypothyroidism is not a rare condition, but the replacement
of thyroid hormone to treat subclinical hypothyroidism is an issue of debate. This study
was undertaken to investigate the impact of thyroid hormone therapy on the changes in
estimated glomerular filtration rate (eGFR) in subclinical hypothyroidism patients with
chronic kidney disease (CKD).

Methods: A total of 309 CKD patients with subclinical hypothyroidism were included
in this study. The changes in eGFR over time were compared between patients with and
without thyroid hormone replacement therapy using a linear mixed model. Kaplan-Meier
curves were constructed to determine the effect of thyroid hormone on renal outcome; a
reduction of eGFR by 50% or end-stage renal disease. The independent prognostic values
of subclinical hypothyroidism treatment for renal outcome were also ascertained by
multivariate Cox regression analysis.

Results: One hundred and eighty patients (58.3%) took thyroid hormone (treatment
group), while 129 (41.7%) did not (non-treatment group). Serum cholesterol and triglyceride
concentrations were significantly higher in the treatment group than in the non-treatment
group (P<0.01). During the mean follow-up duration of 34.8+24.3 months, the overall rates
of decline in eGFR were significantly greater in the non-treatment group compared to the
treatment group (-5.93£1.65 vs. -2.11£1.12 mL/min/year/1.73 m?, P=0.04). In addition, a
linear mixed model revealed that there was a significant difference in the rates of eGFR
decline over time between the two groups (P<0.01). Kaplan-Meier analysis also showed
that renal event-free survival was significantly higher in the treatment group (P<0.01). In
multivariate Cox regression analysis, thyroid hormone replacement therapy was found to
be an independent predictor of renal outcome (Hazard ratio, 0.28; 95% confidence interval,
0.12-0.68; P=0.01).

Conclusions: Thyroid hormone replacement therapy preserved renal function and was
an independent predictor of renal outcome in CKD patients with subclinical hypothyroidism.

TH-OR122

Improved Physical Function in Patients with Chronic Kidney Disease Stage
(CKD) 3 and 4 through a Renal Rehabilitation Exercise (RRE) Program
Ana Paula Rossi, Debra D. Morgan, F.L. Lucas, Gail A. Crocker, James C.
Wasserman. Maine Medical Center, Portland, ME.

Background: Patients with CKD have a high prevalence of cardiovascular disease
(CVD) associated with or exacerbated by inactivity. Cardiac rehabilitation is proven to
have beneficial effects on cardiovascular risk factors and exercise capacity in patients with
CVD. The goal of this study was to determine whether a RRE program for patients with
stage 3 or 4 CKD would improve their physical function.

Methods: Patients with CKD stage 3 and 4 were randomized to the RRE intervention
or usual care (UC). The RRE intervention consisted of guided exercise at a cardiac
rehabilitation facility, 3 times per week for 12 weeks. Physical function at baseline and
after the intervention period was determined by 3 well-established performance-based
physical function tests: 6-minute walk test (6 MWT), sit-to-stand test (STST) and gait
speed test (GST).

Results: There were 48 patients (mean age 69+12 yr, 69% males) in the UC group
and 59 patients (mean age 68+12 yr, 39% males) in the RRE group. At baseline there were
no differences in self-reported level of activity, BMI, or 6 MWT and STST scores, but the
RRE group had a higher GST score than the UC group (173£143 vs. 119+£106 cm/sec;
p=0.03). After the intervention period, the UC group did not experience improvements in
the 3 main outcomes. The RRE group demonstrated significant improvement in the 6(MWT
(19%, from 1117+320 to 1327+373 ft/6 min; p=<0.0001) and STST (29%, from 1.64+0.85
to 1.16+0.48 % of age predicted; p=0.0004). No improvement in the GST was observed
(183+160 vs 171£145 cm/sec; p=0.6). The improvements observed were significant for
both CKD stages, males and females, and patients >70 and <70 years of age. The number
of exercise sessions attended were positively correlated with improvements in the 6MWT
(r=0.38, p=0.009) and STST (r=0.49, p=0.006). Six patients in the RRE group withdrew
early; time conflict was the main reason. Overall RRE was well tolerated.
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Conclusions: A 12-week RRE program improved the physical capacity of patients
with CKD stage 3 and 4. Longer follow-up is needed to determine if this will translate
into decrease mortality rates.

TH-OR123

Fluid Intake, Mortality and Kidney Function: A Cohort Study
Suetonia Palmer,' Germaine Wong,? Jonathan C. Craig,”> Giovanni F.M.
Strippoli.* Univ. of Otago; *Univ of Sydney, *Mario Negri Sud Consortium
and Diaverum AB.

Background: Drinking eight glasses of water each day to improve health is a widely-
held belief. Observational data exploring the association between fluid intake and mortality
or kidney disease are sparse and conflicting. We examined these associations.

Methods: We examined adults >49 years in a census population in Sydney, Australia.
Daily fluid intake was measured using a self-administered food frequency questionnaire
and death obtained from the National Death Index. Cox proportional hazard models were
used to assess the relationship between all-cause and cardiovascular mortality and daily
fluid consumption controlling for age, gender, smoking, prior myocardial infarction, cancer
or cerebrovascular disease, employment, glucose, HDL, cholesterol, triglyceride, platelet,
white cell count and fibrinogen. We evaluated the association between fluid intake and
change in estimated glomerular filtration rate (¢GFR) during follow up. Adjusted Hazard
ratios (AHRs) and 95% confidence intervals (CI) with higher water intake (>2.0 I/day, in
quartiles) were then compared with those drinking <2.0 I/day.

Results: We had follow-up data for 2897 of 3654 individuals (age 66.2 + 9.8 years;
eGFR 66.9 [17.6] ml/min/1.73 m?) over 13.1 (11.1-13.9) years. eGFR was available for
1209 individuals. Compared with the lowest fluid intake, the AHR for total mortality did
not differ significantly for each quartile of fluid intake (aHR 0.85 (95% C10.70-1.03), 1.03
(0.85-1.25), and 0.94 (0.78-1.15) for fluid intakes of 2.0-2.4, 2.5-3.0 and >3.0 I/day when
compared to <2.0 1/day, respectively). There was no association between cardiovascular
mortality and fluid intake. There was no dose-response relationship between increasing daily
fluid consumption (per deciliter) and all-cause (1.01 (95% CI10.99 to 1.02) or cardiovascular
mortality (1.05 [0.89 to 1.12]) compared to less than 2 1/day. Change in eGFR was not
associated with fluid intake (p=0.15).

Conclusions: Daily fluid intake is not associated with survival or change in kidney
function in this opportunistic analysis from an existing database. An ad hoc designed cohort
study and a randomized trial are needed to confirm the findings.

Funding: Government Support - Non-U.S.
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Efficacy and Safety of Combined versus Single Renin Angiotensin
Aldosterone System Blockade in Chronic Kidney Disease: A Meta-Analysis
Paweena Susantitaphong,'? Kamal Sewaralthahab,' Ethan M. Balk,’ Somchai
Eiam-Ong,? Nicolaos E. Madias,' Bertrand L. Jaber.! ‘Medicine, St. Elizabeth’s
Medical Center, Boston, MA; *Medicine, Chulalongkorn University, Bangkok,
Thailand, Tufts Clinical and Translational Science Institute, Tufts University,
Boston, MA.

Background: Although dual blockade of the renin-angiotensin-aldosterone system
(RAAS) has gained popularity for the treatment of kidney disease, its benefits and potential
risks have not been fully elucidated.We conducted a meta-analysis of all randomized
controlled trials comparing the efficacy and safety of combined vs. single RAAS blockade
therapy in patients with CKD.

Methods: We performed a literature search using MEDLINE, Cochrane Central
Register of Controlled Trials, ClinicalTrials.gov, scientific abstracts from meetings, and
bibliographies of retrieved articles. Data were extracted independently by 2 authors;
random-effects models were used to compute absolute and standardized net changes, and
rate differences.

Results: Fifty-nine (25 crossover and 34 parallel-arm) were identified (4,975 patients).
Combined RAAS blockade therapy was associated with a significant net decrease in GFR
(-1.8 mL/min or mL/min/1.73 m2; 95%CI -3.1,-0.5; P=0.005), albuminuria (-62 mg/day;
95%CI -97,-28; P<0.001), and proteinuria (-339 mg/day; 95%CI -434, -243; P<0.001).
Similar results were observed using standardized net changes. Combined RAAS blockade
therapy was associated with 9.4% higher rate of regression to normoalbuminuria and 5%
higher rate of achieving blood pressure goal. However, combined RAAS blockade therapy
was associated with a significant net increase in serum potassium level (0.13 mEq/L;
95% C10.09, 0.18; P<0.001), a 3.4% higher rate of hyperkalemia, and a 4.6% higher rate
of hypotension. There was no effect on doubling of serum creatinine, hospitalization or
mortality.

Conclusions: Although combined RAAS blockade therapy in CKD is associated with a
decrease in albuminuria and proteinuria, there is a decrease in GFR, and a higher incidence
of hyperkalemia and hypotension relative to single therapy. The potential long-term kidney
benefits of this treatment strategy require further study.
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TH-OR125

The Relationship of ADHD Symptoms with Literacy, Depression, Quality
of Life and Transition/Self-Management among Adolescents and Emerging
Adults with Chronic Kidney Disease Maria E. Ferris,! Nicole M. Fenton,'
Edward Iglesia,' Karina Javalkar,' Marley E. Burns,' Keisha L. Gibson,' Heather
D. Stewart,! Karin A. True,' Kenneth A. Andreoni,’ Randal K. Detwiler.! ‘Kidney
Center, UNC Chapel Hill; ?Ohio State University.

Background: ADHD is an often undiagnosed co-morbidity of CKD that may impact
the ability to successfully self-manage CKD. We determined the relationship of ADHD
symptoms with transition readiness/self-management, literacy, health-related quality of life
(QoL) & depression among adolescents/young adults in pediatric and internal medicine
nephrology practices.

Methods: Youth with CKD ages 12-29 completed 5 scales: (1)REALM- literacy (2)
Depression (CES-D) scale (3)PedsQL- physical, social, emotional, work (4)PedsQL-
ADHD/cognitive (5)STARx- transition readiness. Depression or ADHD were determined
by chart review.

Results: 25 patients with CKD stage >4 had these characteristics: Females 60%; p
age 21.56(+4.7); n age at diagnosis 9.47(+8.46); Whites 44%; Blacks 32%; Hispanic 16%.
9 participants were managed by pediatric & 16 by adult nephrology. Three participants
self-reported depression (4 on anti-depressants) & 2 participants reported ADHD (1 on
stimulants).

Higher prevalence of ADHD symptoms was related to lower transition readiness/self-
management (B=-.55, p=.01), disease knowledge (3=.48, p=.02), health literacy (3=-.48,
p=0.02), and QoL - social (3=-0.79, p=.00), physical (8=-.67, p=.00), emotional (3=-.66,
p=.00) & work-related (B=-.80, p=.00). In addition, higher ADHD symptoms were related
to higher depressive symptoms (3=.50, p=.02).
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Conclusions: Among youth with CKD, self-reported ADHD symptoms were
significantly correlated with lower transition/self-management, QoL & health literacy and
higher depressive symptoms. Addressing these modifiable factors may improve patient
outcomes. Further validation is underway.

Funding: Private Foundation Support
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Effects of Multidisciplinary Care on Outcomes in Chronic Kidney Disease:
A Systematic Review and Meta-Analysis Romita Mukerjee,! Remy R.
Coeytaux,' Rasheeda K. Hall,'! Diane Reams,” Jane O. Schell,' Crystal C.
Tyson,' Virginia Wang,' Hayden Bosworth,' Laura P. Svetkey,' Uptal D. Patel.!
'Duke U.; °UNC.

Background: Chronic kidney disease (CKD) is common and often suboptimally
managed. Multidisciplinary care (MDC) may improve important clinical outcomes and
reduce the public health burden of kidney disease: this study synthesizes the evidence on
effects of MDC among patients with CKD.

Methods: We performed a systematic review of available literature in MEDLINE,
CINAHL, and the Cochrane trials databases through 2011. Summary effects of MDC
interventions in patients with pre-dialysis CKD were obtained using random effects models.

Results: From 8686 search results, 28 studies evaluated MDC in 11143 patients
(median 200 [IQR 147,437]) from 12 countries. Two studies used shared-care models to
enhance collaboration between primary care and nephrology, while 26 used MDC teams
of physicians, nurses, pharmacists, dietitians, and/or social workers. MDC was generally
associated with favorable results for many outcomes, such as control of CKD-related
risk factors and complications, and planning for dialysis. Only 1 study included a formal
cost analysis. In studies with a mean follow-up of 4.2 years, annual change in estimated
glomerular filtration rate was -1.79 ml/min/1.73m? for MDC vs. -4.70 for usual care
(difference -2.91 [95%CI -4.42,-1.39], p<0.001). Compared to usual care, MDC was also
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associated with significantly lower cumulative risks of incident ESRD (7 studies [Fig.A];
RR 0.60 [95%CI 0.41,0.87], p=0.008) and death (12 studies [Fig.B]; RR 0.60 [95%CI

0.44,0.82], p=0.001).
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Conclusions: MDC may reduce progression of kidney disease, ESRD, and death among
patients with CKD. Future studies should evaluate the cost effectiveness and public health
impact of broader implementation of MDC, which could significantly improve morbidity
and mortality among patients with CKD.

TH-OR127

Early Dialysis Starts Experience Greater Improvements in Survival than
Late Starts Despite Higher Comorbidity Burden at Dialysis Initiation
Austin G. Stack,'? Liam F. Casserly,' Ahad Abdalla,! Cornelius John Cronin,'
Ailish Hannigan.? Nephrology, Mid-Western Regional Hospitals, Limerick,
Ireland; *Internal Medicine, Graduate Entry Medical School, University of
Limerick, Limerick, Ireland.

Background: Recent studies have shown that early dialysis initiation compared with
late is associated with poorer survival among patients receiving haemodialysis in the US.
This finding has led to skepticism in promoting early start programs. We explored patterns
in survival between “early and late dialysis initiation” in a representative sample of US
dialysis patients.

Methods: Mortality trends among ‘early start’ (estimated glomerular filtration rates
(eGFR): 10-15, 15-20 and > 20 ml/min/1.73 m?) and ‘late start’ patients (¢GFR: 5-10 and <
Sml/min) were compared from 1995-2005 in 570, 903 incident patients and followed until
Oct 2006 using data from the US Renal Data System. Crude mortality rates and adjusted
2-year mortality risks were compared across 3 time periods (1995-98, 1999-01 and 2002-
04) within each eGFR category using Cox regression.

Results: Although comorbidity profiles and crude mortality rates were significantly
higher for early than late starts, the multivariate analysis found significantly greater
improvements in survival over 10 years for early compared with late start patients. No
significant improvement was found for patients with eGFR < 5 ml/min.

Crude Mortality Rate

deaths/1000 thrsnn yis) |1993-98 1999-01 2002-04
< 5 ml/min 186 189 186
5-10 ml/min 255 254 250
10-15 ml/min 361 333 305
15-20 ml/min 453 400 369

> 20 ml/min 407 328 308
Relative Risk Death',?

< 5 ml/min 1.00 1.02 0.99
5-10 ml/min 1.00 0.98* 0.96**
10-15 ml/min 1.00 0.95%** 0.90**
15-20 ml/min 1.00 0.93* 0.90%**
>20 ml/min 1.00 0.87* 0.87*

'Each eGFR category modeled separately.?’Adjusted for 17 demographic, clinical and laboratory
variables, *P<0.001 **P<0.0001

Conclusions: Although mortality risks are significantly higher for early start compared
to late starts, this study found that relative improvements in survival over time were
unequal across GFR categories and were far superior for early start patients. The improved
survival experience for these “high risk early starts” suggests potential benefits of early
start programmes in selected populations.

TH-OR128

Angiotensin II Receptor Blocker Improves the Stenotic Kidney
Microvasculature in Swine Unilateral Renal Artery Stenosis Xin Zhang,'
Zi-lun Li," Alfonso Eirin,' John A. Crane,' Aditya S. Pawar,' Hui Tang,' Amir
Lerman,” Stephen C. Textor,' Lilach O. Lerman."? ‘Division of Nephrology
and Hypertension, Mayo Clinic; *Division of Cardiovascular Diseases, Mayo
Clinic, Rochester, MN.

Background: Renal artery stenosis (RAS) is associated with intra-renal microvascular
loss and remodeling. Angiotensin II receptor blockers (ARB) may decrease stenotic kidney
(STK) function acutely, but their long-term effect on the STK is incompletely understood.

Methods: Domestic pigs were randomized as Normal, RAS, and RAS+Valsartan
(n=6 each). The ARB Valsartan (320mg/d PO) was administered for 4 wks starting at 6
wks of unilateral RAS. After 10 wks of RAS, STK GFR was assessed by CT. STK tissue
oxidative stress was then evaluated by DHE, apoptosis by TUNEL, and fibrogenic activity
by plasminogen activator inhibitor-1 (PAI-1) expression. Density of STK microvessels
(diameter <500 pm) in cortex was determined by micro-CT. In 6 additional RAS pigs the
acute effects of intra-renal Valsartan infusion (320 mg I'V) on GFR was assessed.
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Results: RAS and RAS+Valsartan had comparable stenosis. At 10 wks MAP was
unchanged in RAS but decreased in chronic Valsartan (from 151.5+12.7 to 128.1£6.2
mmHg, P<0.05). Valsartan infusion caused an acute 14.6% decrease of STK GFR, but
not MAP (P=0.23), while chronic treatment did not affect GFR (Figure A). Conversely,
chronic valsartan improved density of small microvessels (<200 pum) in the STK in outer
cortex (Figure B), attenuated oxidative stress (Figure, C), and TUNEL positive cells
(P<0.05 vs. RAS). Valsartan also normalized elevated PAI-1 expression in RAS (P<0.01
vs. Normal and RAS).
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Conclusions: A 4-wk Valsartan treatment in RAS pigs attenuated STK microvascular
loss, oxidative stress, and apoptosis, without decreasing STK function. Valsartan has direct
renoprotective effects that preserve the STK in experimental RAS.

Funding: NIDDK Support, Other NTH Support - NHLBI

TH-OR129

Indoxyl Sulfate, a Uremic Toxin, Counteracts Endothelial Effects
of Erythropoietin through Suppression of Akt Phosphorylation
Adelibieke Yelixiati, Toshimitsu Niwa, Hidehisa Shimizu. Department of
Advanced Medicine for Uremia, Nagoya University Graduate School of
Medicine, Nagoya, Japan.

Background: Erythropoietin (EPO) is used to treat anemia in patients with chronic
kidney disease (CKD). However, a wide variation in individual response to EPO is often
observed, causing EPO resistance. EPO exhibits not only hematopoietic but also extra-
hematopoietic functions such as endothelial effects. Indoxyl sulfate, a uremic toxin, is
involved in endothelial dysfunction, and consequently the pathogenesis of CKD-associated
cardiovascular disease (CVD). Hemodialysis patients with increased serum level of indoxyl
sulfate require a higher dosage of EPO. The present study aimed to determine the effect
of indoxyl sulfate on the extra-hematopoietic functions of EPO in human umbilical vein
endothelial cells (HUVECS).

Methods: HUVECs were incubated with EPO in the presence or absence of IS.
HUVEC proliferation was examined using MTS cell proliferation assay. Cellular apoptosis
was examined by caspase 3/7 assay. Expression of Akt, phosphorylated-Akt (p-Akt),
extracellular signal-regulated kinases (ERK), p-ERK, endothelial nitric oxide synthase
(eNOS), p-eNOS, thrombospondin-1 (TSP-1), EPO receptor (EPOR), and p-EPOR was
detected by western blotting. A specific Akt inhibitor was used to determine the role of Akt.

Results: Indoxyl sulfate suppressed EPO-induced survival/proliferation, anti-apoptosis
function, phosphorylation of eNOS, and the expression of TSP-1, an erythroid-stimulating
factor, in HUVECs. Although EPO induced phosphorylation of both Akt and ERK, indoxyl
sulfate suppressed phosphorylation of Akt but not ERK. An Akt kinase inhibitor suppressed
all the EPO-induced cellular effects in HUVECs. As a site of action of indoxyl sulfate on
EPO signaling, indoxyl sulfate attenuated EPO-induced tyrosine phosphoryaltion of EPOR.

Key: TH - Thursday; FR - Friday; SA - Saturday; FC - Free Communication; PO - Poster; PUB - Publication Only
Underline represents presenting author/disclosure.

29A



J Am Soc Nephrol 23: 2012

Conclusions: Indoxyl sulfate negatively regulates EPOR-Akt pathway that is crucial
for the pathogenesis of endothelial dysfunction and anemia, and might be involved in EPO
resistance in patients with CKD.

Funding: Private Foundation Support

TH-OR130

Differential Actions of Angiotensin II on Proximal Tubule Transport
Carolina Panico,' Earl H. Rudolph,' Roland C. Blantz,> Giovambattista
Capasso, Christopher S. Wilcox,' William J. Welch.! 'Nephrology, Georgetown
University, *Second University of Naples; *University of California.

Background: Studies in proximal tubule (PT)-specific AT,R deficient-mice showed
that the PT contributes to Ang II-induced hypertension. Ang II levels in PT fluid are 100- to
1000-fold higher than in plasma, yet the function of AT,-Rs on the luminal side of the PT
is unclear. Moreover, the hemodynamic effect of Ang II, which increases filtration fraction
and peritubular forces, also increases fluid reabsorption.

Methods: We tested the effects of Ang Il and AT,-Rs on PT fluid uptake in rats.

Results: In Sprague Dawley (SD) rats, Ang II (200 ng/kg/min) delivered for 2 weeks
increased MAP (Veh: 9549 vs Ang II: 140+5 mmHg, p<0.001), single nephron GFR
(SNGFR)(Veh: 36+3 vs Ang II: 43+3, p<0.05) and absolute proximal reabsorption (APR)
(Veh: 20+3 vs Ang 11: 34.5+6.5 nl/min, p<0.01), measured by free-flow collections in the
S2 segment. These effects were normalized by acute reduction of MAP via a supra-renal
aortic clamp. In Munich Wistar Fromter (MWF) rats, whose kineys allow access to the S1
segment, Ang Il increased SNGFR and APR in the S1 segment (Veh: 1944 vs Ang II: 44+5
nl/min, p<0.01; +125+9%) substantially more than in the S2 segment (Veh: 25+6 vs Ang
11 37+7 nl/min, p<0.01; +48+6%). In SD rats, microperfusion in situ experiments, which
allow for control of SNGFR, Ang II delivered into the lumen of the S2 segment reduced PT
fluid reabsorption (Jv) in a dose-dependent manner. Ang I (10° M) at physiological levels
reduced Jv by 60+7%; this effect was blocked by co-perfusion of an AT,R blocker. Ang IT
(10 M), microperfused into the S2 segment reduced Jv in MWF rats by 44+5%. Ang Il in
cultured PT cells at high concentrations (107 to 10 M) also reduced *’Na* uptake by 20-35%.

Conclusions: In conclusion, Ang II acting on luminal AT,-Rs reduces PT fluid
reabsorption in the S2 segment. This effect could be overcome by the ability of systemic
Ang II to increase absolute proximal reabsorption via hemodynamic enhancement of
peritubular forces, especially in the S1 segment.

Funding: Other NIH Support - NHLBI PO1-HL68686; NHLBI RO1-HL095796
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Intra-Renal Over-Expression of Heat Shock Protein 90 alfa or beta (Hsp90c
or Hsp90p) Protects against Ischemia/Reperfusion Injury Jonatan Barrera-
Chimal,'? Rosalba Pérez-villalva,'? Juan-antonio Ortega,'” Norma Bobadilla.'?
'Molecular Physiology Unit, Instituto de Investigaciones Biomédicas, UNAM,
Mexico, *Instituto Nacional de Ciencias Médicas y Nutricion SZ, Mexico.

Background: We previously reported that Hsp90o. and Hsp90f are equally and
abundantly expressed in all the nephron segments. Moreover, we have also shown that
radicicol (Hsp90 inhibitor) induced a reduction in the renal blood flow (RBF) and GFR,
in part due to a reduction in urinary NO2/NO3 excretion, suggesting that Hsp90 regulates
RBF in physiological conditions. However, the specific role of Hsp90o or Hsp90B on
RBF regulation remains unclear. This study evaluated the effect of Hsp90a or Hsp903
over-expression in normal and ischemic settings.

Methods: Fifty Wistar rats were divided in sham, bilateral renal ischemia (B-I/R),
unilateral ischemia (U-I/R) and nephrectomy plus I/R (Nx+I/R) groups. Rat Hsp90a
and Hsp90p were cloned into pcDNA3.1(+). Gene identity was corroborated by clone
sequencing. Intra-renal transfection was carried out by left renal artery injection of either
pcHsp90a, pcHsp90B or empty vector (EV), 48-h before inducing ischemia (30 min).
At the end of the experiment, RBF, serum creatinine (SCr) and urinary protein excretion
(Uprot) were measured.

Results: I/R injury was characterized by renal dysfunction. In contrast, Hsp90o or
Hsp90pB over-expression (corroborated by Western Blot) prevented RBF reduction and
reduced or prevented Uprot, however, this renoprotective effect was more evident in Nx+I/R
transfected rats, because the lack of contra-lateral non-transfected kidney contribution.

Groups n=5 IRBF (mL/min) Uprot (mg/24 h) _ [SCr (mg/dL)
Sham 9.5+0.4 14.9+3.3 0.5+0.1
EV 6.3£0.8 70.4+20.1 2.8+0.3
B-IR Hsp90a. 9.20.5a 39.657.4a 2.9:0.2
Hsp90p 9.3+1a 40.3+13.9a 2.9+0.5
EV 5.940.6 38.7+8.7 0.6+0.1
U-I/R Hsp90a 8.240.3b 21.3£3.1b 0.5+0.1
Hsp90B 8.1+0.1b 13.8+1.8b 0.6+0.1
EV 5.8+0.3 33.4+34 2.9+0.6
Nx+I/R Hsp90a 9.240.2¢ 15.5+1.6¢ 0.7+0.1¢c
Hsp90p 9.9+0.7¢ 13+3.4¢ 0.9+.0.1¢

a p<0.05 vs. B-I/R, b p<0.05 vs. U-I/R, ¢ p<0.05 vs. Nx+I/R

Conclusions: This is the first study to demonstrate that intra-renal transfection of
Hsp90a or Hsp90p before ischemia protects against renal injury induced by I/R.

This study was supported by CONACYT and PAPPIT.

Funding: Government Support - Non-U.S.

Strategies for Improving Renal Vascular Health: Future Opportunities

Oral Abstract/Thursday

TH-OR132

Functional Consequences of Calcium-Sensing Receptor (CaSR) Gene-
Knockdown in Renin-Secreting Cells in Mice Jan Czogalla,' Takahiro
Masuda,' Maria Gerasimova,' Michael A. Rose,' Roberto Ariel Gomez,> Wenhan
Chang,? Volker Vallon.! 'Dept of Medicine, UC San Diego and VA San Diego
Healthcare System, San Diego, CA; *Dept of Biology, University of Virginia,
Charlottesville, VA; *Dept of Medicine, UC San Francisco and Veteran Affairs
Medical Center, San Francisco, CA.

Background: Renin-secreting cells express the CaSR, but its function is unclear.

Methods: Utilizing the cre/lox system, we generated a CaSR mutant mouse model
with knockdown of the CaSR in cells expressing renin (renin“*/CaSR'*¥**), and compared
with control mice (CaSR"*xr),

Results: On normal diet (0.8% NaCl) or after 6 days of low-salt diet (0.01% NaCl),
systolic blood pressure (SBP, tailcuff in awake mice), heart rate (HR) and plasma renin
concentration (PRC) were not different between genotypes. In contrast, 6 days of high-salt
diet (4.0% NaCl) increased SBP in CaSR mutants relative to the change observed in controls
(A mmHg: 3+2 vs -7+2, n=6-9, P<0.05). HR was reduced over the first 48h (-45+2 bpm)
only in CaSR mutants, potentially due to a compensatory baroreceptor response. PRC was
similar in both genotypes despite lower renal renin mRNA expression in CaSR mutants
vs controls (low-salt: 0.95+0.04 vs 1.46+0.19; high-salt: 0.31+0.05 vs 0.60+0.10; P<0.05
each). Considering the strong correlation between renal mRNA and protein expression of
renin, this may indicate a “fractional” increase in renin secretion in CaSR mutants. Acute
i.p. injections of isoproterenol or furosemide increased PRC to a similar extent in both
genotypes, but the effect of the ACE inhibitor, enalapril, on PRC was greater in CaSR
mutants (A ng angiotensin I/ml per hr: 4471+474 vs 3056+118 in controls, n=5-6, P<0.05).

Conclusions: We propose that enalapril unmasked an enhanced angiotensin II tone in
CaSR mutants that feeds back to lower PRC (by reducing renin expression and/or secretion)
when the inhibitory influence of the CaSR on renin secretion is reduced. The efficiency
of this feedback may make it difficult to detect differences in PRC in the steady state. An
inhibitory influence of the CaSR on renin secretion may facilitate NaCl homeostasis and
maintain blood pressure in response to a high NaCl diet.

Funding: NIDDK Support, Veterans Administration Support, Government Support
- Non-U.S.

TH-OR133

Constrictor Mechanism of the Afferent Arteriole Initiated by Na/H
Exchanger in the Nephron Hong Wang, Martin A. D’ Ambrosio, Yilin Ren,
Jeffrey L. Garvin, Oscar A. Carretero. Hypertension & Vascular Research
Division. Department of Internal Medicine, Henry Ford Hospital, Detroit, MI.

Background: The afferent arteriole (Af-Art) accounts for most of renal vasculature
resistance, thus controlling glomerular filtration rate and renal function. Two mechanisms
have been described in which nephron helps control Af-Art resistance, namely
tubuloglomerular feedback (TGF), and connecting tubule glomerular feedback (CTGF).
TGF is a constrictor mechanism initiated at the macula densa by the Na/K/2Clcotransporter
(NKCC2), while CTGF is a dilator mechanism initiated at the connecting tubule by the
epithelial Na channel (ENaC). However, when NKCC2 is blocked by furosemide, CTGF-
induced Af-Art dilation is not evident, thus we hypothesize that there is a constrictor
mechanism that is furosemide-insensitive and counters CTGF.

Methods: To test this, we used in vivo micropuncture of single nephrons. Stop-flow
pressure (Pg;) was measured as an index of glomerular capillary pressure (which decreases
when the Af-Art constricts). Two consecutive Py curves were generated by raising nephron
perfusion from 0 to 40 nL/min while adding drugs to the tubular perfusate.

Results: The decrease in Py, induced by increasing nephron perfusion was blocked
by furosemide 10“*M (control: 7.9+0.2 mmHg, furosemide: 0.4+0.2 mmHg, P<0.001,
n=6), but was partially restored when blocking CTGF with the ENaC inhibitor benzamil
10°M (furosemide: 0.2+0.1 mmHg, furosemidetbenzamil: 4.3+£0.3 mmHg, P<0.001,
n=6). A possible explanation for these observations is that TGF may be activated to some
degree by Na/H exchanger (NHE)-mediated Na entry at the macula densa when NKCC2
is blocked. When we added the NHE blocker dimethylamiloride (DMA, 10“M) in the
presence of furosemide and benzamil, the decrease in Py, was significantly prevented
(furosemidetbenzamil: 4.6+0.3 mmHg, furosemide+benzamil+DMA: 1.1+0.2 mmHg,
P<0.001, n=6).

Conclusions: Therefore, we conclude that a constrictor mechanism of the Af-Art
is initiated by NHE in the nephron and is observable when NKCC2-mediated TGF and
ENaC-mediated CTGF have been blocked.

Funding: Other NIH Support - NHLBI HL028982
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Activation of mTOR Pathway Induced by Inflammation Accelerates
the Progression of Atherosclerosis in Apolipoprotein E Knockout Mice
Kun Ling Ma, Jing Liu, Jie Ni, Yang Zhang, Bi-Cheng Liu. [Institute of
Nephrology, Zhong Da Hospital, Southeast University School of Medicine,
Nanjing, Jiang Su Province, China.

Background: Our previous studies demonstrated that Rapamycin overrode the
dysregulation of low lipoprotein receptor (LDLR) pathway induced by inflammation.
This study was to investigate whether the activation of mammalian target of Rapamycin
(mTOR) pathway was involved in the progression of atherosclerosis in apolipoprotein E
knockout (apoE KO) mice.
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Methods: The apoE KO mice fed with Western diet were divided into four groups for
eight weeks (n=8): distilled water injection (Control), 8 mg/kg/q.0.d Sirolimus injection,
10% casein injection, Sirolimus plus casein injection. Plasma cytokine production was
measured by ELISA. Foam cell formation and lipid accumulation were checked by
hematoxylin-eosin (HE) staining and Oil red O (ORO) staining. The associated protein
expressions of mTOR pathway and LDLR pathway were examined by immunohistochemical
staining and immunofluorescent staining.

Results: Increased serum amyloid A (SAA) in casein injected mice suggested a
successful induction of inflammatory stress. Interestingly, Serum total cholesterol,
triglyceride, LDL, and HDL were significantly decreased in casein injected mice, while
these were no difference in Rapamycin treated group compared to the controls. Inflammatory
stress exacerbated foam cell formation and atherosclerotic plaque, which was correlated
with the increased protein expressions of LDLR, sterol regulatory element binding protein-2
(SREBP-2), and SREBP cleavage-activating protein (SCAP). Furthermore, inflammation
enhanced the translocation of SCAP escorting SREBP-2 from the endoplasmic reticulum
to the Golgi, thereby activating LDLR gene transcription. Further analysis showed that
inflammation increased protein expressions of mTOR, phosphated-mTOR, eukaryotic
translation initation factor 4E binding protein 1(4EBP1), p-4EBP1, ribosomal protein
S6 kinase 1(S6K1), p-S6K1, which were closely associated with the dysregulation of
LDLR pathway.

Conclusions: Inflammation accelerated the progression of atherosclerosis in apoE
KO mice via dysregulation of LDLR pathway, which could be mediated by the activation
of mTOR pathway.

Funding: Government Support - Non-U.S.

FR-OR001

Missense Mutation S427L Impairs NBCel-A Transport Function by
Altering the Orientation of Transmembrane Segment 1 Quansheng Zhu,
Rustam Azimov, Liyo Kao, Weixin Liu, Debra Newman, Natalia Abuladze, Ira
Kurtz. Medicine, UCLA, Los Angeles, CA.

Background: NBCel-A plays a critical role in renal proximal tubule bicarbonate
transport where it is responsible for reabsorption of 80% of the filtered bicarbonate load.
Eight missense mutations in NBCe1-A have been identified that cause proximal renal tubular
acidosis including S427L that resides in the transmembrane segment 1 (TM1). Recently,
three residues in NBCel-A-TM1 have been shown to line the NBCel-A ion translocation
pathway implying the structural importance of TM1 in NBCel-A mediated transport.

Methods: In this study, we examined the topology of NBCel-A-TMI in detail and
determined the structural effect of S427L on the orientation of TM1 in NBCel-A protein
complex, by using the substituted cysteine accessibility method combined with chemical
stripping, in situ chemical probing, and functional transport assays.

Results: Our data show that: 1) NBCel-A-TMI contains 31 residues starting from
amino acid Phe412 to Thr442, which is considerately longer than what was thought
previously; 2) the region prior to Phe412 till Arg394 is inaccessible to aqueous except
Lys404 and Arg408, suggesting it is in a folded conformation potentially in close contact
with the cytoplasmic domain; 3) none of the cysteine substitutions in the region of
Cys389-GIn424 is sensitive to MTS inhibition, indicating this region is not involved in
forming the ion translocation pathway; 4) aqueous accessibility of T442C is completely
blocked in the presence of S427L, and not in the presence of S427A which retains over
50% transport function.

Conclusions: Our findings demonstrate that NBCel-A-TM1 contains 31 amino acids
with its N-terminus in close interaction with the cytoplasmic domain. Missense mutation
S427L alters the orientation of NBCel-A-TM1 significantly changing the configuration of
the ion permeation pathway resulting in impaired transport function.

Funding: NIDDK Support
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Extracellular Loop 3 Forms a Domain-Like Structure on the Surface of
NBCel-A Quansheng Zhu, Liyo Kao, Weixin Liu, Debra Newman, Rustam
Azimov, Ira Kurtz. Medicine, UCLA, Los Angeles, CA.

Background: All sodium-driven bicarbonate transporters within the SLC4 family share
a common feature: the presence of four cysteines (Cys) in the glycosylated extracellular
loop 3 (EC-loop 3). Topological studies have determined that EC-loop 3 is the largest highly
exposed surface loop in NBCel-A which contains 82 amino acids. More surprisingly, EC-
loop 3 from each of the NBCel-A monomers resides at the dimer interface.

Methods: In the present study, we analyzed the potential pattern of disulfide bonding
among the four Cys in the NBCel-A EC-loop 3, and the role of glycosylation in assisting the
precise bond formation. NBCel-A constructs carrying one to four Cys residues in various
combinations in EC-loop 3 were expressed in HEK-293 cells and subjected to an SDS-
PAGE gel shift assay, chemical stripping, DTT treatment, chemical probing and proteolytic
analysis. The function of each construct was analyzed in HEK-293 cells.

Results: Our study revealed: 1) the four Cys in EC-loop 3 are in a folded conformation
and intra-disulfided; 2) Cys 1, 2 and Cys 3, 4 form two intramonomeric disulfide bonds;
3) the first disulfide bond determines the number of glycosylation sites in the loop, and
glycosylation guides the disulfide bond formation between Cys 3 and 4; 4) in the absence
of the four Cys residues, NBCel-A traffics normally to the plasma membrane, however,
each monomer becomes triply glycosylated and most of the introduced Cys in loop 3
become self cross-linked; 5) when the four Cys are absent, EC-loop 3 adopts an extended
conformation and becomes accessible to proteolytic cleavage.
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Conclusions: Our findings indicate that EC-loop 3 in NBCel-A is highly structured
via two disulfide bonds. This unique structure on the extracellular surface of NBCel-A
is reminiscent of G-protein coupled receptors and may interact with specific ligand(s).

Funding: NIDDK Support

FR-OR003

An Atp6v0a4 Knockout Mouse Is a Model of Distal Renal Tubular
Acidosis with Hearing Loss, with Additional Extra-Renal Phenotype
Elizabeth Norgett,'! Zoe J. Golder,' Beatriz Lorente-canovas,” Neil Ingham,?
Karen P. Steel,? Fiona E. Karet.! 'Medical Genetics, University of Cambridge,
Cambridge, United Kingdom, *Wellcome Trust Sanger Institute, Cambridge,
United Kingdom.

Background: Recessive distal Renal Tubular Acidosis (dRTA) is a severe childhood
disorder of acid base homeostasis. It is characterised by hyperchloremic acidosis,
hypokalemia, alkaline urine, hypercalciuria, hypocitraturia, nephrocalcinosis and rickets
if untreated. Sensorineural deafness is often associated. Mutations in ATP6V(0A4, which
encodes the tissue restricted a4 subunit of the H*-ATPase, can underlic dRTA. H*-ATPases
are multisubunit pumps found in organellar membranes, and in specialized cells of the
distal nephron, inner ear and male reproductive tract, additional plasma membrane pumps
contain tissue restricted subunits which replace generic ones.

Methods: An Atp6v0a4-null mouse line was created and using f-galactosidase
as a reporter, embryonic a4 expression was investigated. Postnatally, biochemical and
histological assessments were undertaken before and after dietary manipulation. Auditory
brainstem response thresholds (ABRs), endocochlear potential (EP), olfactory behavior
and bone mineral density (BMD) were assessed.

Results: a4 expression was detected in developing kidney, ear, bone, nose, eye and
skin. At 21 days, Aip6v0a4”- pups were smaller than their littermates, with hyperchloremic
acidosis and hypokalemia. Most -/~ pups died at weaning unless treated with alkali from
birth, which facilitated survival into adulthood. Alkali supplementation could later
be withdrawn, but -/- animals remained acidotic with alkaline urine. Null mice were
hypocitraturic and nephrocalcinotic, but hypercalciuria was absent. They were severely
hearing-impaired by 14 days, with elevated ABR thresholds and absent EPs. They were
also hypo-osmic. +/- animals were biochemically normal until acid-loaded, when they
became acidotic with reduced BMD.

Conclusions: This is the first faithful mouse model of dRTA. It illustrates the vital
role of a4 in both renal and extra-renal acid-base homeostasis and reveals new avenues for
clinical investigation of bone physiology and olfaction in patients and mutation carriers.

Funding: Private Foundation Support
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Effect of Collecting Duct-Specific Deletion of Both Rh B Glycoprotein
(Rhbg) and Rh C Glycoprotein (Rhcg) on Renal Response to Metabolic
Acidosis Hyun-Wook Lee,' Jill W. Verlander,' Jesse M. Bishop,' Mary E.
Handlogten,' I. David Weiner."? Renal Division, University of Florida,
Gainesville, FL,; *Nephrology Section, NF/SGVHS, Gainesville, FL.

Background: Rhbg and Rheg are ammonia transporters in distal nephron and collecting
duct believed important in net acid excretion. Our purpose was to determine the effect of
their combined deletion on the renal response to metabolic acidosis.

Methods: Mice with collecting duct-specific deletion of both Rhbg and Rhcg
(CD-KO) were generated using Cre-loxP techniques and the Ksp-cadherin promoter for
Cre-recombinase. Control mice (C) did not express Cre-recombinase. Acid-loading was
performed by pair-feeding chow mixed with HCI, 0.4 M, for 7 days. N=6/group.

Results: We confirmed kidney-specific deletion with genomic PCR analysis and
collecting duct-specific deletion with immunohistochemistry. On regular diet, without
HCI, urine ammonia excretion, urine pH, and serum HCO; and K* were similar in C and
CD-KO. On diet with HCI, CD-KO developed more severe metabolic acidosis than did
C (serum HCOy: 4.3 £ 2.5 vs 15.9 + 2.7 mmol/L, respectively, P<0.01), and developed
hypokalemia, whereas C did not (serum K*: 3.9 £ 0.1 vs 4.5 + 0.2 mmol/L, respectively,
P<0.01). Acid-loading increased ammonia excretion, but it increased more slowly in CD-
KO and was significantly less than in C on days 1-5. Urine pH was lower in CD-KO than
in C on days 1 and 3 of acid-loading. Without acid-loading, PEPCK, PDG, NHE-3 and
glutamine synthetase (GS) expression were similar in CD-KO and C. Metabolic acidosis
increased PEPCK and NHE-3 expression and decreased GS expression, and the changes
were significantly greater in CD-KO than in C.

Conclusions: 1) Rhbg and Rheg are critically important in the renal response to
metabolic acidosis; 2) the significantly greater changes in PEPCK, NHE-3 and GS
expression in acid-loaded CD-KO compared to C mice indicates the role of Rhbg and Rheg
is underestimated due to exaggerated changes in other proteins involved in renal ammonia
metabolism; and 3) in mice with intact Rhbg and Rhcg expression, acidosis-induced
changes in PEPCK, NHE-3 and GS expression are submaximal, despite the presence of
persistent metabolic acidosis.

Funding: NIDDK Support, Veterans Administration Support
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Phosphotyrosine Signaling during Acid-Base Sensing in the Mouse Proximal
Tubule Antonios Charokopos, Lara A. Skelton, Walter F. Boron. Physiology
and Biophysics, Case Western Reserve, Cleveland, OH.

Background: The renal proximal tubule (PT) is a major site for maintenance of blood
pH homeostasis. During acidosis, the PT increases HCOj;- reabsorption and also generates
“new HCO,-", thus neutralizing excess blood protons. The question of how does the PT
sense blood pH has been a puzzling one in renal physiology. Previously, we found that the
PT modulates its HCO,- reabsorption in response to blood [CO,] and [HCO;-], paradoxically
not pH. We also found that this modulation is prevented: i) by inhibiting the ErbB tyrosine
kinase family and ii) by knocking out tyrosine phosphatase RPTPy. We sought to understand
the interaction between RPTPy and ErbB1 and 2 in response to varying [CO,]. We also
looked at the Src tyrosine kinase family, known to synergize with ErbB receptors and also
to be activated by acidosis.

Methods: We generated PT suspensions from WT and RPTPy-KO mice and then
subjected the PTs to respiratory alkalosis and acidosis (2.5% or 5% or 10% CO,, constant
HCO;-) for an acute timeframe (20 min).

Results: By Western Blot, we were able to detect total ErbB1 and its phosphorylation
(p) at Y845, Y992, Y1068 and Y1173; total ErbB2 and its phosphorylation at Y1221/2;
specific Src family members (Src Fyn Lyn Lck and Yes); Src-family phosphorylation
at the Y416 (stimulatory) and Y527 (inhibitory) sites; and the M-calpain protease and
its inhibitor calpastatin. As [CO,] increases we observe, in both genotypes: i) a modest
increase in ErbB1 phosphorylation, ii) an increase (as detected with a C-terminal antibody)
in total ErbB2 levels, and iii) an increase in calpastatin levels. Compared to the WT, the
RPTPy-KO exhibits: i) increased activation of the Src family (based on increased pY416
and/or decreased pY527), and ii) low levels of total p60Src, but not p55Src. The changes in
total protein levels of ErbB2 and p60Src may reflect involvement of the calpain-calpastatin
proteolytic system.

Conclusions: In summary, respiratory acidosis/alkalosis in the PT seems to produce
changes in total protein or pY levels of ErbB1/2 and the Src family, and these changes
appear to be modulated by the presence/absence of RPTPy.

Funding: Other NIH Support - NIH DK081567, Private Foundation Support
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Lipopolysaccharide (LPS) Activates Different TLR4 Signaling Mechanisms
in Apical and Basolateral Membranes to Inhibit HCO; Absorption in
Medullary Thick Ascending Limb (MTAL) Bruns A. Watts, Andrew
Badalamenti, David W. Good. U TX Med Branch, Galveston, TX.

Background: Previously we demonstrated that bacterial LPS inhibits HCO;™ absorption
in the MTAL through activation of its cell-surface receptor TLR4, and that LPS inhibits
HCO, absorption through different TLR4 signaling pathways in the basolateral and apical
membranes. Basolateral LPS inhibits HCO,™ absorption through TLR4-dependent ERK
activation. Here we examined signaling mechanisms involved in inhibition by luminal
LPS and factors that may contribute to different basolateral and apical TLR4 signaling.

Results: Adding LPS to the lumen decreased HCO,™ absorption by 28% in perfused
mouse and rat MTALs. Inhibitors of ERK activation, which eliminate inhibition of HCO;
absorption by bath LPS, had no effect on inhibition by lumen LPS. Conversely, inhibitors
of phosphatidylinositol 3-kinase (PI3K) or its downstream target Akt eliminated inhibition
of HCO; absorption by lumen LPS but not by bath LPS. Inhibition by lumen LPS also was
eliminated by inhibiting mTOR, a downstream effector of PI3K/Akt signaling. Exposure to
LPS for 15 min increased Akt and mTOR phosphorylation; these effects were blocked by
wortmannin, confirming that Akt and mTOR are activated downstream of PI3K. TLR2 is
expressed along with TLR4 in the basolateral membrane, but not in the apical membrane, of
MTAL cells. Basolateral LPS failed to activate ERK or inhibit HCO;™ absorption in MTALSs
from TLR2" mice despite normal TLR4 expression. Inhibition of HCO; absorption by
lumen LPS via PI3K was preserved in TLR2”- MTALSs. Co-immunoprecipitation studies
showed that TLR4 and TLR2 are physically associated in inner stripe of outer medulla.

Conclusions: We conclude: 1) lumen LPS inhibits HCO; absorption in the MTAL
through a TLR4-mediated PI3K/Akt/mTOR pathway; 2)TLR2 is required for LPS-induced
TLR4 signaling at the basolateral but not the apical membrane. The ability of LPS to induce
different intracellular signals at the two membranes may involve a novel interaction between
TLR4 and TLR2 in the basolateral membrane and could provide new mechanisms for control
and selective targeting of TLR4-mediated responses that impair renal tubule function.

Funding: NIDDK Support
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Glutamine Synthetase: Expression in Proximal Tubule and Intercalated
Cells and Differential Cellular Regulation in Hypokalemia Jill W. Verlander,'
Hyun-Wook Lee,' Diana Chu,' Sharon W. Matthews,' Mary E. Handlogten,'
Jesse M. Bishop,' I. David Weiner.'? Renal Division, University of Florida,
Gainesville, FL; °NF/SGVHS, Gainesville, FL.

Background: Renal glutamine synthetase (GS) is regulated by acid-base disturbances,
hypokalemia, and genetic deletion of renal ammonia transporters, suggesting GS is important
in ammonia metabolism. Thus we re-examined GS expression in mice and identified cell-
specific changes in expression induced by hypokalemia.

Methods: We examined renal GS expression by immunoblot, RT-PCR and
immunohistochemisty (IHC). Hypokalemia was induced by feeding zero-K vs normal
K diet X 12 days (n=4/group). 24-hr urines and blood were analyzed for ammonia and
potassium. We measured cell-specific GS expression using IHC with quantitative analysis.

Biomarkers and Classifications in Renal Pathology: New Insights
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Results: Immunoblots showed GS protein in cortex and outer and inner stripe of outer
medulla (OMo and OMi). By THC, GS label intensity was similar in cortical and OMo
proximal tubules; GS was also in collecting duct, connecting segment (CNT) and DCT
intercalated cells. Double immunolabel for GS with AE-1, HATPase, and NCC showed GS
in type A intercalated cells in CNT through IMCD and in nonAB intercalated cells in CNT
and DCT. Type B intercalated cells were GS-negative. RT-PCR showed GS mRNA in OMi,
which has no proximal tubules. Zero-K diet decreased serum and urine K and increased
urine ammonia excretion. By IHC, proximal tubule GS was greatly reduced in cortex and
OMo. Conversely, quantitative IHC showed significantly increased GS expression in type
A intercalated cells in CCD and OMCD.

Conclusions: 1) We show for the first time that type A intercalated cells from CNT
through IMCD and nonAB intercalated cells in CNT and DCT express GS. 2) GS expression
is similar in proximal convoluted and straight tubules in mouse kidney. 3) In hypokalemia
GS regulation differs in proximal tubule and intercalated cells. Decreased GS in proximal
tubules would enhance renal ammonia excretion and promote alkalosis; increased GS in
type A intercalated cells may counter the proximal tubule effect on acid-base balance.
Thus, intercalated cells not only transport ammonia, but may contribute to regulated
ammonia metabolism.

Funding: NIDDK Support, Veterans Administration Support
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Detection of PLA,R in Glomerular Deposits in Membranous Nephropathy
Cases Seronegative for Anti-PLA,R A. Bernard Collins,' Evan A. Farkash,'
Laurence H. Beck,? Rex Neal Smith,! Robert B. Colvin.! ‘Pathology,
Massachusetts General Hospital, Boston, MA; *Medicine, Boston University
School of Medicine, Boston, MA.

Background: Approximately 70% of patients with primary membranous nephropathy
(MN) have autoantibodies to the phospholipase A, receptor (PLA,R). In contrast, PLA,R
antibodies are rarely detected in secondary forms of MN (e.g., lupus and de novo transplant
MN). The nature of the autoantibody in the 30% of primary MN patients seronegative for
anti-PLA,R is unknown. We hypothesize that some are anti-PLA,R-associated disease that
might be detected by the presence of PLA,R in immune deposits.

Methods: Double immunofluorescence (IF) studies for IgG4/PLA,R and IgG/PLA,R
colocalization were performed on frozen tissue sections from the renal biopsies of 11 MN
patients seronegative for anti-PLA,R by Western blot and 4 comparison patients who were
seropositive for anti-PLA,R. IgG4 and IgG were directly labeled with FITC and PLA,R
was detected using a 3 step Cy3 amplified IF technique. Colocalization was assessed
morphometrically as % of Cy3 pixels with FITC signal using Image J Software.

Results: All of the patients seropositive for anti-PLA,R had colocalization (70+15%) by
IF (4/4) and were clinically felt to have primary MN. A subset of the patients seronegative
for anti-PLA,R (4/11) also had widespread colocalization (81£34%) by IF. One of these 4
patients had SLE and one had HCV; the other two had no clear etiology of the MN and were
considered idiopathic. Seven patients had no colocalization by IF (1.3+1.2%) and a negative
Western blot assay. Most of these patients (57%) had morphological evidence of secondary
MN (mesangial deposits, TBM deposits and/or penetrating deposits). While morphometric
techniques were used in this study, visual inspection alone clearly distinguished cases with
or without colocalization.

Conclusions: Dual staining of renal biopsies by IF can detect most or all cases of
anti-PLA,R-associated MN, including a hitherto undetectable subgroup of patients (~35%)
who are seronegative for anti-PLA,R probably due to immunological remission. Such IF
techniques will also be useful to distinguish primary from secondary MN.

Funding: Clinical Revenue Support
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Phospholipase A2 Receptor (PLA2R) Staining in the Deposits of
Membranous Glomerulopathy Christopher Patrick Larsen,' Nidia Cordeiro
Messias,! Patrick D. Walker.'? 'Nephropath, Little Rock, AR, *Dept of Path,
Univ of Ark for Med Sci, Little Rock, AR.

Background: Anti-PLA2R antibodies are the underlying etiology in most cases of
primary membranous glomerulopathy (MG). The data on PLA2R staining in renal biopsies
is limited and all reports thus far have utilized confocal microscopy, a technique not readily
available in many renal pathology laboratories. The aim of this study was to determine the
sensitivity and specificity of PLA2R staining in renal biopsies for detecting primary MG.

Methods: The database at our institution was searched for cases of known primary and
secondary MG. 162 cases met inclusion criteria including 83 primary and 79 secondary.
Standard renal biopsy processing techniques were used including light, immunofiuorescence
(IF), and electron microscopy. PLA2R was detected with standard IF.

Results: PLA2R was positive in 63/83 cases of primary MG and 14/79 of secondary
MG. The sensitivity and specificity of PLA2R for detection of primary MG was 76%
and 82%, respectively. Hepatitis C virus was the most common secondary etiology with
PLA2R staining (7/11, 64%) followed by sarcoidosis (3/4, 75%) and neoplasia (3/12, 25%).
Autoimmune etiologies showed the least PLA2R staining (1/45, 2%). The morphologic
findings examined in all cases included the pattern of deposition, IF staining pattern, and
evaluation for subendothelial and mesangial deposits. 8 segmental MG cases were present
including 2 idiopathic and 6 secondary and all were negative for PLA2R. 5 cases showed
light chain restriction and only one was PLA2R positive. Subendothelial deposits were
seen in 17 secondary and no primary biopsies, all were negative for PLA2R. Mesangial
deposits were found in 84 cases including 24 primary and 60 secondary. 24 cases with
mesangial deposits were positive for PLA2R. 10 cases had ‘full house’ staining, none of
which were positive for PLA2R.
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Conclusions: We present the largest series to date detailing the sensitivity and
specificity of PLA2R in MG, utilizing a technique that could be immediately adopted by
most renal pathology laboratories. PLA2R staining in kidney biopsies is a useful marker
of primary MG with a sensitivity of 76% and specificity of 82%.

FR-OR010

Genetical and Clinical Aspects of X-Linked Alport Syndrome in Males
with Positive Staining of the o5(IV) Chain Yuya Hashimura,! Kandai
Nozu,? Hiroshi Kaito,? Hiromi Ohtsubo,? Fusako Hashimoto,? Shingo Ishimori,’
Takeshi Ninchoji,> Naoya Morisada,? Koichi Nakanishi,? Norishige Yoshikawa,?
Kazumoto lijima.?> 'Pediatrics, Hyogo Prefectural Kobe Children’s Hospital,
Japan, *Pediatrics, Kobe University Graduate School of Medicine, Japan;
SPediatrics, Wakayama Medical University, Japan.

Background: X-linked Alport syndrome (XLAS) is caused by mutations in COL4A45
that encodes the type IV collagen a5 chain. In male patients, complete negativity for
a5 staining in the renal basal membrane is considered a pathological characteristic;
however, it has been demonstrated o5 staining is positive in >20% of patients. Further,
the genetic and clinical backgrounds of male XLAS patients presenting with such atypical
immunohistological findings have not yet been elucidated.

Methods: We retrospectively studied 52 male patients diagnosed with XLAS on the
basis of COL4AS5 analysis, in whom a5 expression had been examined. Patients showing
complete negativity for a5 staining were classified as the negative group (NG); all other
patients were classified as the positive group (PG). The genetic and clinical backgrounds
of patients in both groups were examined using the Kaplan—-Meier method and receiver
operating characteristic (ROC) analysis.

Results: PG included 15 of the 52 patients (28%). All 15 patients had non-truncating
mutations. The renal survival curve for the patients and their affected family members
showed that renal failure occurred at a significantly later age in PG than in NG (p = 0.03).
Further, ROC analysis of patients with missense mutations showed that the cutoff value
was exon 25 in both groups and that mutations in PG showed a significant bias to be
located before exon 25.

Conclusions: This is the first report on the genetic and clinical backgrounds of male
XLAS patients with atypical immunohistological findings. Male XLAS patients who showed
a5 chain expression had relatively mild clinical manifestations, and their genotypes matched
with those of reported cases presenting with a mild form of the disease. Further, we also
showed for the first time that differences in a5 expression among patients with missense
mutations resulted from differences in the location of the mutation.

FR-ORO011

Decreased Circulating C3 Levels and Mesangial C3 Deposition Predict
Renal Outcome in Patients with IgA Nephropathy Seung Hyeok Han,
Hye-young Kang,' Dae-Suk Han,? Dong Ho Shin,> Mi Jung Lee,? Seong Hun
Kim,' Shin-Wook Kang.'? ‘Severance Biomedical Science Institute, Brain
Korea 21, College of Medicine, Yonsei University, Seoul, Republic of Korea,
’Department of Internal Medicine, College of Medicine, Yonsei University,
Seoul, Republic of Korea.

Background: Mesangial C3 deposition is frequently observed in patients with IgA
nephropathy (IgAN). However, the role of complement in the pathogenesis or progression
of IgAN is uncertain. In this observational cohort study, we aimed to identify the clinical
implication of circulating C3 levels and mesangial C3 deposition and to investigate their
potentialities as predictors of renal outcomes in patients with I[gAN.

Methods: A total of 343 patients with biopsy-proven IgAN were enrolled between
January 2000 and December 2008. Decreased serum C3 levels (hypoC3) was defined as
C3<90 mg/dl. The study endpoint was end-stage renal disease (ESRD) or a doubling of
the baseline serum creatinine concentrations (D-SCr).

Results: Of the patients, there were 66 patients (19.2%) with hypoC3. During a mean
follow-up of 53.7 months, ESRD occurred in 5 patients (7.6%) with hypoC3 compared
to 9 patients (3.2%) with normal C3 levels (P=0.11). However, 12 patients (18.2%) with
hypoC3 reached D-SCr compared to 17 patients (6.1%) with normal C3 levels [Hazard
ratio (HR), 3.59; 95% confidence interval (CI), 1.33-10.36; P=0.018]. In a multivariable
model in which serum C3 levels were treated as a continuous variable, hypoC3 significantly
predicted the development of D-SCr (per 1 mg/dl increase of C3; HR, 0.95; 95% CI, 0.92-
0.99; P=0.011). The risk of reaching renal endpoint was significantly higher in patients
with mesangial C3 deposition 2+ to 3+ than in patients without deposition (HR, 9.37; 95%
CI, 1.10-80.26; P=0.04).

Conclusions: HypoC3 and mesangial C3 deposition were independent risk factors for
progression, suggesting that complement activation may play an unfavorable pathogenic
role in patients with IgAN.
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FR-OR012

Interobserver Agreement amongst 77 Nephropathologists Using the New
Classification System for Diabetic Nephropathy Elisabeth J. Valk,' Eloise
Magnenat,” Ron Wolterbeek,® Emile De Heer,'! Jan A. Bruijn,' Ingeborg M.
Bajema.! 'Pathology, LUMC, Leiden, Netherlands; *University of Geneva,
Switzerland, SMedical Statistics, LUMC, Netherlands.

Background: In 2010, the new classification system for Diabetic Nephropathy was
launched (JASN 2010). In this paper, a pilot study on the interobserver agreement amongst
5 pathologists who participated in the design of the classification system, showed a good
correlation for scoring the separate classes (ICC: 0.84). The purpose of the present study
was to assess the interobserver agreement of an international group of nephropathologists
who were still fairly unfamiliar with the classification system.

Methods: 13 biopsies with Diabetic Nephropathy were selected and sent round on
a DVD to all members of the Renal Pathology Society and also, an announcement was
made to the members of the ISN to join in this survey. The 2010 publication served as a
guideline. Participants had to classify the 13 cases and also had to score: IFTA, interstitial
inflammation, amount of hyalinosis and arteriosclerosis. They also had to evaluate their
own level of expertise.

Results: 77 nephropathologists from 28 countries participated in the study. The ICC
for the classification score was 0.74 amongst all pathologists and 0.76 amongst experienced
pathologists. The ICC for IFTA, interstitial inflammation, hyalinosis and arteriosclerosis
was 0.72; 0.47; 0.41; 0.53 for all pathologists and 0.73; 0.57; 0.43; 0.42 for experienced
pathologists. Comments made by the nephropathologists who joined in the study concerned
confusion over the definitions for clasess Ila and IIb (mild versus severe mesangial
expansion), scoring inflammation inside or outside areas with IFTA, the assessment of
arterial hyalinosis, and definition of vessel size in which arteriosclerosis had to be scored.

Conclusions: The classification system for Diabetic Nephropathy shows good
interobserver agreement among nephropathologists worldwide, with experienced
pathologists performing similar to less experienced ones. Rephrasing of some of the
definitions would be useful, and might ameliorate the interobserver agreement.

FR-OR013

2-Microglobulin Asearly Predictors of Glucocorticoid Treatment Failure
in Adult Patients with Nephrotic Syndrome Jingyuan Xie, Qiongxiu Zhou,
Hong Ren, Jing Xu, Xu Hao, Wen Xue, Nan Chen. Nephrology, Ruijin Hospital,
Shanghai Jiaotong University, Shanghai, China.

Background: Urinary o.l-microglobulin(ua.1-MG) and B2-microglobulin (uf2-MG)
which were reported have predictable value of Steroid-resistant nephrotic syndrome(SRNS)
in children. The aim of this study is to examine whether they can predict steroid responses
in adult-onset primary nephrotic syndrome(PNS).

Methods: We retrospectively enrolled 113 cases with PNS [78 had focal segmental
glomerulosclerosis (FSGS), 35 had minimal-change disease(MCD)], patients with
BMI>30kg/m? were excluded. They were divided to SRNS and SSNS based on their
response to steroid treatment of 12-16 weeks. We recorded demographic and clinical data
from all patients at the time of renal biopsy and during follow up. These included gender,
sex, body mass index (BMI), serum creatinine (Scr), albumin, urine protein, uc.1-MG and
uP2-MG et al. The association of baseline variables with the primary outcome (response to
steroid therapy) was tested using Logistic regression models. Areas under receiver operator
characteristics (ROC) curves were also assessed for evaluating predictable valuable of
baseline variables include ua.l-MG and uf2-MG.

Results: Of all the 113 participants, 43 were SRNS and 70 were SSNS. There were
79 men and 34 women with a median age of 27 years old in this study. Baseline ual-
MG (9.92vs 2.97 mg/dl, P<0.001) and uB2-MG(623.85 vs 131.45 ug/l, P<0.001) were
significantly increased in SRNS group when compared to the SSNS group. In univariate
analysis, elder age [OR=1.03, 1.00-1.06, P=0.049], lower hemoglobulin[OR=0.98, 0.96-
0.99, P=0.028], lower albumin [OR=0.94, 0.90-0.99, P=0.01], higher Scr [OR=1.02, 1.01-
1.03, P=0.003],higher In(ua1-MG) [OR=2.12, 1.42-3.15, P=2.21*10*]and In(up2-MG)
[OR=3.10, 1.46-6.58, P=3*107] were associated with increased risk for SRNS. In the
multivariate stepwise Logistic regression models, only In(2-MG)(OR=3.16, 95%CI=1.24-
8.07, P=0.02) had a significant, independent effect on the risk of SRNS. The area under the
ROCcurves was estimated at 0.83(95%CI1=0.70-0.96) for In(2 -MG).

Conclusions: Urine B2-MG can be considered as early and reliable prognostic
predictors of adult-onset SRNS.

FR-OR014

Plasma Cell Rich Infiltrate Is an Independent Risk Factor for Allograft
Failure in Late Acute Rejection Sharad Sathyan, Thangamani Muthukumar,
Choli Hartono, Darshana Dadhania, Manikkam Suthanthiran, Surya Seshan.
Nephrology and Pathology, Weill Medical College of Cornell University.

Background: Late acute rejection (AR) portends a poor prognosis. AR with plasma
cell rich (>20%) infiltrates (Plasma cell-rich AR) tend to occur late after transplant. The
clinico-pathological features of late AR and risk factors of allograft failure has not been
well characterized.

Methods: We reviewed the records of all kidney recipients who had for-cause biopsies
done >1 year after transplant (1999-2010). AR was defined as per the Banff classification.
We obtained relevant demography, clinical, laboratory, hisopathological and follow up
information. Primary outcome was graft loss (persistent decline of eGFR to <15 ml) or
return to dialysis or re-transplant. Patients who did not reach the outcome were censored at
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their last follow up. We generated Kaplan-Meier curves and performed Cox-proportional
hazard regression to determine the independent risk factors for allograft failure.

Results: There were 82 patients with late AR; 23 (28%) acute T-cell mediated rejection;
23 (28%) C4d+ acute antibody mediated rejection and 11 (13%) mixed. The remaining 25
(30%) had plasma cell-rich AR. Among them 9 (36%) were C4d+.

The salient characteristics are shown in the table.

Patients with plasma cell-rich AR had an inferior allograft outcome compared to those
who did not have plasma cell-rich AR.
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By Cox regression, plasma cell-rich AR was a significant risk factor for allograft failure
independent of receiving a transplant from a deceased donor, history of delayed graft
function, time from transplant to biopsy or interstitial fibrosis/tubular atrophy.

Conclusions: In our single center study of 82 late AR, plasma cell rich AR has an
inferior allograft survival as compared to other late AR, independent of the time to biopsy
or severity of interstitial fibrosis/tubular atrophy.

FR-ORO015

Association of Blood Pressure Levels with Mortality in a Nationally
Representative Cohort of US Veterans with Non-Dialysis Dependent CKD
Csaba P. Kovesdy,"> Anthony J. Bleyer,® Miklos Zsolt Molnar,* Jennie Z. Ma,’
Leigh Darryl Quarles,? Kamyar Kalantar-Zadeh.* ‘Memphis VA Medical Center,
Memphis, TN, *University of Tennessee Health Science Center, Memphis,
TN, 3Wake Forest University, Winston Salem, NC; *Harold Simmons Center
at Harbor-UCLA, Torrance, CA; *University of Virginia, Charlottesville, VA.

Background: SBP and DBP display U-shaped associations with mortality in CKD,
but the concomitant presence of an ideal SBP and DBP is rare. It is unclear if elevated SBP
combined with ideal DBP, or ideal SBP combined with low DBP is better.

Methods: We evaluated the association of BP with all-cause mortality in a national
cohort of 650,243 US veterans with CKD stages 1-5. SBP and DBP were examined both
separately, and as all possible combinations of each other in 96 categories (from <80/<40 to
>210/>120 mmHg, in increments of 10 mmHg). Associations with mortality were examined
in time-dependent Cox models, with adjustment for age, sex, race, comorbidities, cGFR,
serum K and antihypertensive use.

Results: Over a median follow-up of 4.6 years 185,502 patients died. Both SBP and
DBP had U-shaped associations with mortality individually. When considering combinations
of SBP and DBP, patients with BP of 130-139/80-89 had the lowest adjusted mortality,
and those in whom both SBP and DBP were concomitantly very high or very low had the
highest mortality (Figure). Patients with elevated SBP of 140-179 mmHg combined with
ideal DBP experienced lower mortality compared to those with ideal SBP of 130-139
mmHg combined with low DBP.

Blood Pressure and Cardiorenal Outcomes: Curative Strategies?
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Conclusions: Both low and high SBP and DBP are associated with increased mortality
in patients with CKD. The optimal BP appears to be 130-139/80-89 mmHg. It may not be
advantageous to lower SBP to ideal levels in patients whose DBP would decrease below
ideal as a result.

Funding: NIDDK Support, Veterans Administration Support
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Analysis of Renal Histological Findings Associated with Blood Pressure in
Ambulatory Blood Pressure Monitoring of CKD Patients Kotaro Haruhara,
Nobuo Tsuboi, Akira Fukui, Takashi Yokoo, Yoichi Miyazaki, Yasunori
Utsunomiya, Tatsuo Hosoya. Division of Kidney and Hypertension, The Jikei
University School of Medicine, Tokyo, Japan.

Background: Recent studies have demonstrated that ambulatory blood pressure
monitoring (ABPM) is useful in the prediction of long-term renal prognosis and
cardiovascular events in CKD patients. Currently, however, information is limited regarding
the relationship between individual renal pathological findings and blood pressure (BP)
in the analyses of ABPM. We therefore aimed to determine renal pathological parameters
associated with the findings of ABPM in CKD patients.

Methods: This study included a total of 93 CKD patients in whom both renal biopsy
and ABPM were performed. Renal pathological parameters, including global glomerular
sclerosis (GS), interstitial fibrosis/tubular atrophy (IF/TA), arterial lesion (AA) and arteriole
lesion (AO) were scored (grade 0-2) and analyzed in relation to the findings of BP in ABPM.

Results: The IF/TA grade was significantly associated with the daytime systolic
(p<0.001) and diastolic (p=0.002) BP and nighttime systolic (p<0.001) and diastolic
(p=0.002) BP in ABPM. The AO grade was significantly associated with the daytime systolic
(p=0.011) and diastolic (p=0.013) BP and nighttime diastolic BP (p=0.039), but did not
associate with systolic BP. In contrast, the grades for GS and AA did not show statistically
significant relationships with these ABPM findings. In the analysis of the patients without
anti-hypertensive medications, IF/TA was the only pathological parameter significantly
associated with the daytime systolic (p=0.006) and diastolic (p=0.004) BP and nighttime
systolic (p=0.017) and diastolic (p=0.033) BP in ABPM. In the further multivariate
analysis, IF/TA (>25%) showed significant associations with both daytime and nighttime
hypertension, which was independent of age, kidney function or use of anti-hypertensive
medications. The IF/TA grade was not associated with daytime and nighttime BP ratio of
ABPM in these CKD patients.

Conclusions: These results suggest that the severity of IF/TA is a renal pathological
parameter that has close relationships to daytime and nighttime hypertension in CKD
patients.

FR-OR017

Association of Central Blood Pressure with Kidney Histology in Living
Kidney Donors Yasushi Ohashi, George Thomas, Martin J. Schreiber, Emilio
D. Poggio. Nephrology and Hypertension, Glickman Urological and Kidney
Institute, Cleveland Clinic, Cleveland, OH.

Background: Most kidney transplant centers exclude prospective living kidney donors
with hypertension from donation because of concerns that nephrectomy may increase any
medical risks of hypertension after donation. It is unclear however, whether blood pressure
(BP) is independently associated with kidney histology and function in living kidney donors.
Markers of central BP, such as aortic stiffness and central wave reflection characteristics,
may be better to assess target organ damage. Our objective was to assess association of
central BP with kidney histology in living kidney donors.

Methods: 51 donors who donated a kidney between 2009 to 2011 had in-office
brachial (peripheral) BP assessed by an automated sphygmomanometer, and central
(aortic) BP assessed by the Sphygmocor device, in addition to implant kidney biopsy.
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Histological abnormalities were defined as any one or more of the following: a) >5%
global glomerulosclerosis, b) >5% interstitial fibrosis with any tubular atrophy, or ¢) any
arteriosclerosis.

Results: Histological abnormalities were present in 19 (37.3%) donors, who were more
likely to be men (94.7% vs. 37.5%, p<0.01) and older (47.9 + 8.6 vs. 38.0 + 10.1 years,
»<0.01) with lower unadjusted iothalamate GFR (100.5 + 14.2 vs. 112.6 + 20.1 ml/min,
»<0.05) than donors with normal histology. There was no difference in brachial systolic
BP (SBP) between these 2 groups (118.1 +16.9 vs. 114.9 + 11.0 mmHg, p=0.43). Donors
with histological abnormalities had significantly higher aortic SBP (106.2 + 13.1 vs. 96.7 +
11.0 mmHg, p<0.05), aortic pulse pressure (30.3 = 7.6 vs. 26.2 + 5.6 mmHg, p<0.05) and
augmentation pressure (6.5 + 4.3 vs. 3.0 + 4.0 mmHg, p<0.01) than donors with normal
histology. After adjusting for age and gender, augmentation pressure was an independent
risk factor for histological abnormalities (OR, 1.20; 95%CI, 1.03-1.38).

Conclusions: Aortic stiffness and abnormalities in central BP can be associated with
histological abnormalities in the kidney. Central augmentation pressure is a parameter of
target organ damage in living kidney donors.

FR-OR018

Progressive Renal Injury after Subtotal Nephrectomy (NX) Exhibits
Stronger Correlation with BP Fluctuation Patterns during Sleep than
Awake Periods Anil K. Bidani,! Aaron Polichnowski,! Maria M. Picken,'™"
Hector Licea-vargas,' Jianrui Long,” Geoffrey A. Williamson,? Karen A. Griffin.!
'Medicine (Pathology**), Loyola University Chicago and Hines VA Hospital,

Maywood, IL; *Electrical and Computer Engineering, Illinois Institute of

Tehcnology, Chicago, IL.

Background: Clinical data suggest that nocturnal hypertension confers significant
independent risk for CKD progression. The responsible mechanisms remain poorly defined.
The hypothesis was tested that BP elevations during sleep may be more pathogenic than
during active periods.

Methods: The relationship of radiotelemetrically monitored BP parameters during
sleep (6AM — 6PM) vs. active (6PM — 6AM) periods with progressive glomerulosclerosis
(GS) was examined in the rat 3/4 surgical excision nephrectomy (NX model) which exhibits
impaired renal autoregulation and enhanced glomerular BP transmission. Two wks after NX,
graded hypertension was superimposed by either substituting diets with 2 and 4% instead
of standard 1% salt or by SQ phenylephrine (PE, 50 mg/kg/d, Alzet pumps) and blinded
assessment of % GS was done after 4 more wks. Results: Mean+SE.

Results: Linear regression analysis (table) showed strong and significant correlations
between BP parameters and % GS in both salt groups (p < 0.025) but not in the PE group
indicating reduced glomerular BP transmission in PE rats. For most BP parameters and
in each of the groups, better correlations and steeper slopes were observed during sleep
vs. active periods.

2% SALT DIET (n=19) 4% SALT DIET (n=11) PE (n=17)
% GS 742 18+4 742
Awake Sleep Awake [Sleep Awake Sleep
Average
Systolic BP 151£3.3 144+3. 1% 169+3.9 161+3.8x* 15743.5 154435
Correlation
with GS ()37 047 043 0.45 0.15 0.21
BP values >
175 mmHg  |14.7£3.5 9.3%+4.5 38.2+6.9 27.8%+6.1 27.5+4.2 25.1£3.9
(%)
Correlaton
with GS () %4 0.56 035 0.43 0.06 0.07

*P <001 compared to awake BP parameters

Conclusions: These results are consistent with the dependence of progressive GS after
NX on glomerular transmission of BP fluctuations, which appears to occur to a greater extent
during sleep than active periods and is likely reduced by a1 adrenoreceptor activation as
would be expected during activity/exercise.

Funding: NIDDK Support, Veterans Administration Support
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Longterm Variability in Blood Pressure Predicts Outcome in Chronic
Hemodialysis Patients Gretchen Norine De Graav,' Charlotte van Noord,
Marinus A. Van Den Dorpel.? ‘Internal Medicine, Erasmus MC, Rotterdam,
Zuid-Holland, Netherlands, *Internal Medicine, Maasstad Hospital, Rotterdam,
Zuid-Holland, Netherlands.

Background: Cardiovascular morbidity and mortality are significantly higher in
hemodialysis patients than in the general population. Previous studies have shown that a
high short-term variability in blood pressure is an adverse prognostic factor for survival
in hemodialysis patients. We studied whether a high variation in long-term, i.e. monthly,
systolic blood pressure leads to a higher mortality rate.

Methods: Blood pressure was recorded in every individual patient before and after each
dialysis session. Mean values of all recordings of each month of the year were calculated
and used for analysis. The differences in survival between 417 patients with either a low
or high monthly variability in systolic blood pressure was compared with multivariate Cox
survival analysis. Patient characteristics between the groups were compared with either the
unpaired t-test or the Chi square-test.

Results: Patients with a high monthly variability for systolic blood pressure (SBP)
showed a significantly higher all-cause mortality. Unadjusted hazard ratio for total mortality
high vs. low variability in systolic blood pressure was 2.61 (95% CI 1.88-3.64), p<10*.
Hazard ratio adjusted for confounders was 2.89 (95% CI 1.96-4.26), p< 10*. Survival in
months in the groups low vs. high variability in systolic blood pressure were 78 (£4) vs.
52(+4) months, p<10-.

Blood Pressure and Cardiorenal Outcomes: Curative Strategies?
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Conclusions: A high monthly variability in systolic blood pressure is an independent
adverse prognostic factor in patients on maintenance hemodialysis. Further study is needed
to elucidate the role of contributing factors such as seasonal variation in vascular tone or
physical activity.

FR-OR020

Impaired Exercise-Induced Production of Nitric Oxide in Patients with
Early Autosomal Dominant Polycystic Kidney Disease Natalia Lopes
Reinecke,' Thulio Marquez Cunha,? Elisa M.S. Higa,' Ita Pfeferman Heilberg,'
Waldemar S. Almeida,' Nestor Schor.! ‘Nephrology, UNIFESP, Sao Paulo,
Brazil; >Pneumology, UNIFESP, Sao Paulo, Brazil.

Background: It has been suggested that early Autosomal Dominant Polycystic Kidney
Disease(ADPKD) patients may exhibit lower Nitric Oxide(NO) and higher Asymmetric
Dimethylarginine(ADMA) levels in comparison to healthy subjects, what could lead to
endothelial dysfunction and hypertension. It is known that physical exercise increases shear
stress and NO. However,the effect of exercise in ADPKD remains unknown. We aimed
to evaluate the influence of acute exercise on Blood Pressure(BP),production of NO and
ADMA in early ADPKD.

Methods: Sedentary normotensive ADPKD patients (n=26;M/F=8/18; 29.8+7.7yr;
CrCl1=99.6£16.8ml/min) and healthy subjects(n=30;M/F=9/21;28.7+6.5yr) performed
a maximum incremental cardiopulmonary test to determine the peak oxygen
uptake(VO2peak). After, the subjects underwent to a 20min of moderate acrobic exercise,
with BP measures and blood samples collected before and after for NO and ADMA
measurements.

Results: ADPKD patients presented lower VO2peak and maximal workload, and
higher mean exercise Systolic BP. Basal NO and ADMA did not differ between groups.
However, NO did not increase and ADMA did not decrease after exercise in ADPKD, as
observed in controls. Serum NO after exercise correlated with VO2peak (r=0.4,p<0.05).

Variable Control ADPKD p
BMI 23.5+44 23.443.0 INS
VO2peak 28.8+6.2 22.5+3.5 <0.05
Maximal Workload 156.5+50.8 117.6+32.8 <0.05
Basal SBP 108.9+12 119.5+13.2 INS
Basal DBP 70.4+9 76.9+11.8 INS
Exercise SBP 143.5+12.2 160.6+19.4 [<0.05
[Exercise DBP 64.9+8.5 72.9+11 INS
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Conclusions: This study suggests that patients with early ADPKD have an impaired
regulation of exercise-related vasodilator system showed by a limited generation of NO
and lack of ADMA decrease after exercise.
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FR-OR021

Impact of Losartan and Hydrochlorothiazide Combination on Proteinuria
in Patients with Chronic Kidney Disease and Hypertension: ILOHA
Study Kiichiro Fujisaki,! Kazuhiko Tsuruya,' Hideki N. Hirakata,? Takanari

Kitazono.! 'Department of Medicine and Clinical Science, Graduate School of
Medical Sciences, Kyushu University, Fukuoka, Japan, *Division of Nephrology,

Japanese Red Cross Fukuoka Hospital, Fukuoka, Japan.

Background: It remains unknown whether use of diuretics is more optimal than
the other antihypertensive agents in CKD patients whose BP is still uncontrolled despite
treatment with RAS inhibitors, because hydrochlorothiazide (HCTZ) showed more
effective in reducing albuminuria than calcium channel blocker (CCB), while CCB reduced
progression of CKD more effectively than HCTZ in such patients. In the present study,
we assessed an additive effect of HCTZ in reducing proteinuria in CKD patients under
treatment with losartan (LS).

Methods: We performed a multicenter, open-label randomized trial. One hundred and
two CKD patients with hypertension and proteinuria were recruited from nine centers and
randomly assigned to either treatment with LS (50 mg, n=51) or combination of LS and
HCTZ (12.5 mg) (LS/HCTZ, n=51). The primary outcome was a decrease in the urinary
protein to creatinine ratio (Up/Ucr). The target blood pressure (BP) was less than 130/80
mmHg, and antihypertensive agents (other than RAS inhibitors and diuretics) were added
if target BP was not attained in the both groups. The primary population was the intent-to-
treat population, defined as all randomly assigned patients.

Results: The baseline data of the two groups were similar. After a year of the treatment,
the decrease in Up/Ucr was significantly lower in LS/HCTZ group than in LS group
(-578+106 vs. -25+133 mg g'', P <0.05); however, there were no significant differences in
BP and estimate GFR between the two groups through the observation period.

Conclusions: The combination therapy with LS/HCTZ showed a greater reduction
in proteinuria compared to the treatment with LS even though BP in LS was similar to
that in LS/HCTZ using additive antihypertensive agents through the observation period.
This finding suggests that addition of diuretics is optimal treatment in CKD patients under
treatment with RAS inhibitors and with LS/HCTZ exhibits renoprotective effects through
a mechanism independent of BP reduction.

Funding: Pharmaceutical Company Support - Merck Sharp and Dohme
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Atrial Fibrillation and Stroke in the U.S. Hemodialysis Population: 1992-
2009 Charles A. Herzog,' Craig Solid,! Wolfgang C. Winkelmayer.> 'CVSSC,
USRDS, MMRF, Minneapolis, MN; *Stanford Univ, Palo Alto, CA.

Background: Non-valvular atrial fibrillation (AF) is a major cause of stroke in the
elderly, in whom anticoagulation (AC) is of proven benefit. It is unclear if hemodialysis (HD)
pts with AF should receive AC, as these pts were excluded from clinical trials. Observational
studies suggest harm in HD AF pts receiving warfarin. In this study we analyze temporal
trends in warfarin use and stroke rates in HD pts with AF over two decades.

Methods: We searched the USRDS database to identify prevalent HD pts in 1992-2009
with non-valvular AF. We used Medicare claims to count ischemic and hemorrhagic strokes
after the AF diagnosis. We searched for Prothrombin-Time/INR claims (> 3 as a previously
validated surrogate for warfarin use) to identify warfarin-treated pts. For each year’s cohort,
we calculated the rate of stroke events (per time at risk) and warfarin use within the cohort.

Results: The prevalence of non-valvular AF in the U.S. HD population grew from 5%
in 1992 (n= 3,130; 53% male, 68% white, 30% black, mean age 67.6 yrs, primary cause
of renal failure: 26% Diabetes, 39% HTN) to 11% in 2009 (n= 13,730; 58% male, 66%
white, 30% black, mean age 68.6 yrs, primary cause of renal failure: 45% DM, 31% HTN).
Ischemic stroke rates declined from 45.4 (per 1,000 pt-yrs) in 1992 to 22.7 in 2009, while
hemorrhagic stroke rates remained stable (3.32 per 1,000 pt-yrs in 1992 vs. 3.37 in 2009).
Warfarin use progressively increased from 12% to 43%.

Conclusions: Despite uncertainty regarding AC in HD pts with AF, progressively
more HD AF pts have received warfarin therapy from 1992 to 2009 (mirroring trends in
non-ESRD pts, but with lower utilization rates). The decline in ischemic stroke (with no
change in hemorrhagic stroke) is temporally co-incident with increasing warfarin use.
Clinical trials testing the safety and efficacy of AC for prevention of stroke in HD pts
with AF are warranted.
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Anticoagulation, Anti-Platelet Therapy or No Treatment for Hemodialysis
Patients with Atrial Fibrillation: A Decision Analysis Melanie Wyld,' Philip
A. Clayton,'? Rachael L. Morton,' Steven J. Chadban.'? 'Sydney Medical School,
University of Sydney, Sydney, NSW, Australia; *Department of Transplantation,
Royal Prince Alfred Hospital, Sydney, NSW, Australia.

Background: Optimal treatment of AF in the hemodialysis population is uncertain
due to the exclusion of this group from randomized trials. The risk-benefit profile for
anticoagulation and anti-platelet therapy in hemodialysis differs from the general population
due to platelet dysfunction from uremia, altered pharmacokinetics and increased falls risk.
We sought to determine whether anticoagulation or anti-platelet therapy is associated with
improved outcomes for hemodialysis patients with atrial fibrillation (AF).

Methods: We developed a Markov model with a five-year time horizon to determine the
preferred treatment (warfarin, aspirin, clopidogrel, no treatment) for hemodialysis patients
with AF. Treatments were assessed by their expected utility (quality of life weight) and life
years gained after factoring in the probability of stroke and bleeding events. Probability of
events and utility data were obtained from published estimates. Outcomes were discounted
at 5% per annum.

Results: In the base case (70 year-old-male on hemodialysis), the total health outcomes
in life years and quality adjusted life years (QALYs) were 2.30 and 1.41 respectively for
warfarin, 2.37 and 1.60 respectively for aspirin, 2.38 and 1.61 respectively for clopidogrel
and 2.39 and 1.62 respectively for no treatment. The finding that warfarin had the lowest
expected utility was robust to multiple one-way sensitivity analyses including the probability
of bleeding, probability of stroke and relative risks of bleeding and stroke.

Conclusions: Our results suggest that hemodialysis patients should not be
anticoagulated for AF as the risk of bleeding outweighs the potential benefit of stroke
reduction. Further research is required to delineate the role, if any, of anticoagulation and
anti-platelet agents in this patient population.

Funding: Government Support - Non-U.S.
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Spironolactone Reduces Cardio- and Cerebrovascular Morbidity and
Mortality in Hemodialysis Patients Yoshihiro Matsumoto,' Shinji Kageyama,’
Yasuo Mori,* Toru Yakushigawa,’ Kazuo Arihara.* ‘Shizuoka City Hospital;
’Kageyama Clinic, 3Shibukawa Clinic, *Ohtemachi Clinic.

Background: Aldosterone receptor blockers reduce cardiac-related morbidity and
mortality. Recently, we demonstrated that long-term low-dose spironolactone is clinically
safe in many hemodialysis (HD) patients. In the present study, we assessed whether low-
dose spironolactone treatment reduces the high incidence of cardio- and cerebrovascular
(CCV) morbidity and mortality in HD patients.

Methods: A 3-year randomized trial involving 5 Japanese clinics was performed.
Oligoanuric HD patients (n=309) were enrolled and 157 patients were randomly assigned
to receive 25 mg of spironolactone daily without any restriction in dietary potassium
intake. The primary end point was CCV events, and secondary end point was death from
all causes. CCV events included stroke, myocardial infarction, angina pectoris, exacerbation
of heart failure, cardiovascular surgery, dissecting aneurysm of the aorta, and sudden death.

Results: At 3 years, spironolactone significantly reduced CCV events (7.1% vs. 17.8%;
P=0.0105) and all-cause mortality (7.9% vs. 22.9%; P=0.0011). With Cox proportional
hazards analysis, spironolactone was an independent determinant of CCV events (hazard
ratio [HR]: 0.33; 95% confidence interval [CI]: 0.14 to 0.71; P=0.0038) and all-cause
mortality (HR: 0.33; 95% CI: 014 to 0.71; P=0.0015). Gynecomastia or breast pain was
reported in 15 patients (9.6%) in the spironolactone group. Serious hyperkalemia led to
discontinuation of treatment in 3 patients (1.9%).

Conclusions: Aldosterone receptor blockade by spironolactone substantially reduces
the risk of both CCV morbidity and death among HD patients.

FR-OR026

Extracellular Volume Control in Dialysis Patients to Reduce Hospitalizations
Thomas F. Parker,’ Raymond M. Hakim,> Allen R. Nissenson,’ Mahesh
Krishnan,* Franklin W. Maddux,’ Kevin Chan.> 'Renal Ventures Management;
*Vanderbilt University School of Medicine; *DaVita, Inc; *DaVita Clinical
Research, *Fresenius Medical Care.

Background: Extracellular volume (ECV) overload is a leading cause of
hospitalizations in chronic hemodialysis (HD) patients. Congestive heart failure, pulmonary
edema and left ventricular failure hospitalizations far exceed other causes; yet objective
measurement of ECV is not standard in HD care. Renal Ventures Management, DaVita, Inc
and Fresenius Medical Care combined resources in a self funded quality initiative (QI) to
determine if objective measurement of ECV removal and attainment of normalized ECV
could reduce all cause and ECV related hospitalizations.

Methods: 14 facilities were randomly selected for either Education (E) or education
+ ECV monitoring (EM). In the EM facilities, ultrafiltration monitoring and assessment of
normalized ECV - “dry weight” - was accomplished with a monitoring device (Critline).
In the E group, clinical assessment used ultrafiltration algorithm to achieve “dry weight™.
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Results:
Hospitalization in facilities with Fluid Management Education or ECV monitoring devices

Before ECV After ECV . .
‘monitorin device ‘monitorin device Before education JAfter education

N (patients) 571 587 625 644

hospital admits (per .03 1.55 183 1.60

Ipatient year) - . . -

hospital days (per 1y 1 0.38 10.18 9.94

patient year) - . - -

Fluid admits (per

atient year) 0.18 0.09 0.14 0.31
Fluid days (per T 7 0.16 0.68 0.82
Ipatient year) . . . .

before intervention: 9/4/10-9/4/11; after intervention: 9/4/11-3/4/12

Table 1 summarizes outcomes. Before E and EM implementation, all-cause and ECV
related hospital rates were similar between the two groups. After E implementation, there
was an actual increase in ECV hospitalizations and days, whereas, after EM implementation,
there was a 50% decrease in ECV hospitalizations and and 78% decrease in ECV hospital
days.

Conclusions: In this QI, among 3 major providers, objective measurement of ECV
during dialysis is associated with significant decrease in ECV related hospitalizations,
substantially more than education alone. Such processes hold promise for patient and
provider outcomes.

Funding: Pharmaceutical Company Support - Renal Ventures Management, DaVita,
Fresenius Medical Care
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The Impact of a Low Glucose Peritoneal Dialysis Solution Regimen on
Serum Lipids and Lipoproteins in Diabetic Patients: The IMPENDIA and
EDEN Randomized, Controlled Clinical Trials Joanne M. Bargman,' Bruce
F. Culleton,” Jun-Young Do,* Rafael Alberto Gomez, Alex W. Yu,* Sarah S.
Prichard,? Kenneth Story,? Philip K.T. Li.* /Toronto General Hospital, Toronto,
Canada, *Baxter Healthcare Corporation, Deerfield, IL, 3Yeungnam University
Hospital, Daegu, Korea, “Alice Ho Miu Ling Nethersole Hospital, Hong Kong;
’Prince of Wales Hospital, Hong Kong.

Background: The use of glucose-containing peritoneal dialysis (PD) solutions may
exacerbate lipid and lipoprotein abnormalities in diabetic PD patients. We hypothesized
that a low glucose PD regimen incorporating icodextrin and amino acids would lead to
improvements in serum lipids and lipoproteins.

Methods: Two randomized controlled clinical trials were completed in 11 countries
across 4 continents. In both studies, prevalent diabetic PD patients were randomized in a
1:1 manner to the intervention group (a low glucose PD regimen consisting of either the
combination of Physioneal, Extraneal, and Nutrineal in the IMPENDIA trial, or Dianeal,
Extraneal, and Nutrineal in the EDEN trial) or the control group (Dianeal only) and followed
for up to 6 months after randomization. We previously reported the results of the primary
efficacy and safety analyses. We now report the comparison of change from baseline between
groups for serum lipids and lipoproteins (secondary endpoints).

Results: 251 PD patients were allocated to the intervention (n=124) or control groups
(n=127). The difference between the intervention and control groups for change from
baseline for the measured lipids and lipoproteins is shown in the table.

Difference Between Groups

(Change in Control - Change in Intervention)
Parameter Estimate Lower 95% CI Upper 95% CI P-Value
Total cholesterol,
lmmol/L 0.3 0.0 0.7 0.07
LDL cholesterol 0.1 02 0.4 0.59
immol/L.
HDL cholesterol,
mmol/L 0.0 -0.1 0.0 0.30
[VLDL cholesterol, 03 0.1 0.5 0.003
immol/L
Serum
triglycerides, 0.7 0.3 1.1 0.002
mmol/L
‘Apolipoprotein B,
mg/dl 8.4 0.8 159 0.03
Lipoprotein (a), 19 82 44 0.56
mg/dl . . : .
Apolipoprotein A1,
me/dl 5.0 -1.5 11.5 0.13

Conclusions: In diabetic PD patients, a low glucose PD solution regimen significantly
improves serum triglycerides, VLDL-cholesterol, and apolipoprotein B.
Funding: Pharmaceutical Company Support - Baxter Healthcare
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A Randomized, Controlled Trial of Colestilan versus Simvastatin for
Treatment of Dyslipidemia in Hemodialysis Patients Christoph Wanner,'
Andrei Varushchanka,? Natallia Apanasovich,® Shigekazu Nakajima,* Koji
Takei,* Francesco Locatelli.® !University Clinic, Wuerzburg, Germany, *Gomel
Regional Clinical Specialized Hospital, Gomel, Belarus; *Brest Regional
Hospital, Brest, Belarus; *Mitsubishi Tanabe Pharmaceutical Corporation,
Tokyo, Japan; *Ospedale Manzoni, Lecco, Italy.

Background: To demonstrate superiority of the new phosphate binder, colestilan
(COL) over placebo and non-inferiority with simvastatin (SIM) in reducing serum LDL-
cholesterol (LDL-C) in CKD 5D subjects.

Cardiovascular Disease Modification in Dialysis: Getting Back to the Basics
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Methods: Global, multi-centre, double-blind, double-dummy, randomised, flexible-
dose, comparative study. Comprising: 2 to 6-week wash-out from lipid-modifying agents;
subjects with LDL-C >100 mg/dL randomised 1:1 to COL (3, 6, 9 or 12g/day) or SIM
(10, 20, 30 or 40 mg/day) with double-dummy design and matching placebos; titrated up
(if LDL-C >70mg/dL) or down (if tolerability was an issue) as needed to control LDL-C,
every 4 weeks for 16 weeks, followed by re-randomisation to active (COL or SIM) or
placebo and a 4-week placebo-withdrawal phase.

Results: 260 subjects were randomised (127 to COL and 133 to SIM). At end of
double-blind, double-dummy titration phase both COL and SIM reduced LDL-C by similar
amounts (-29.5 and -28.9% respectively). There was no real change in HDL-C levels. At end
of the placebo-withdrawal phase, COL and SIM both reduced LDL-C significantly versus
placebo by 30.7 mg/dL and 36.1 mg/dL, respectively (percentage reductions versus placebo
of 37.4 and 45.8% respectively; P<0.001 for both groups) whilst HDL-C was not essentially
altered. Triglyceride levels were not significantly changed by COL but lowered by SIM
(P<0.001). Both SIM and COL similarly reduced serum TC, oxidised LDL and apoprotein
B levels. Also, COL reduced serum phosphate levels during the 16-week titration period,
whilst SIM did not (P<0.01 between groups). The safety profile of COL was comparable
to SIM, with discontinuations due to AEs mainly due to Gl-related issues.

Conclusions: In subjects with CKD Stage 5D, COL effectively reduces LDL-C levels
versus placebo and was non-inferior to SIM in reducing LDL-C during the active comparison
phase thus achieving co-primary endpoints of the study.

Funding: Pharmaceutical Company Support - Mitsubishi Tanabe Pharmaceutical
Corporation
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Systolic Blood Pressure (SBP), Mortality and Cardiovascular Disease
(CVD) Outcomes in Incident Hemodialysis (HD) Patients: Role of Troponin
I and NT-proBNP Tarig Shafi,' P. Zager,? Stephen M. Sozio,' Neil R. Powe,?
L. Ebony Boulware,' Josef Coresh.! ‘Johns Hopkins University, *University of
New Mexico; *University of California San Francisco.

Background: There is uncertainty regarding treatment of hypertension in HD patients
due to the observed “U” shaped association between blood pressure (BP) and death. This
association likely reflects confounding due to CVD and its associated short-term mortality.
We hypothesized that elevated levels of serum troponin I (TNI) and NT-proBNP may identify
HD patients with higher risk of death and therefore less long-term benefit from BP reduction.

Methods: We measured TNI and NT-proBNP in baseline samples from 446 incident
HD participants of the CHOICE Study, a national prospective cohort study. Presence of
elevated cardiac biomarkers was defined as TNI > 0.1 ng/mL or NT-proBNP > 9,252 pg/
mL, based on published cutoffs. Primary exposure was baseline predialysis SBP. Outcomes
were mortality (overall and CVD) and first CVD event analyzed using Cox regression
adjusted for age, sex, race and serum albumin.

Results: Mean age was 58 years; 64% white; 55% male; and mean SBP was 153425
mmHg. Of the 446 participants, 138 (31%) were in the high biomarker group. There were
323 deaths during follow-up (median 3.6 yrs). High biomarker levels were independently
associated with risk of death (HR, 1.84; p<0.001). Overall, SBP had a “U” shaped association
with death. There was no association between SBP and death in the high biomarker group
(p=0.41), but in the low biomarker group, SBP 2160 mmHg was associated with an
increased risk of death (HR per 10 mmHg increase, 1.15; p=0.03). Similar trends were
seen with CVD deaths and events.

Figure: Adjusted Association between Predialysis Systolic Blood
Pressure and All-Cause Mortality Stratified by Biomarker Levels
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Conclusions: A stratification approach based on TNI and NT-proBNP has the potential
to inform BP treatment in HD patients, distinguishing which patients are at increased risk
of outcomes with uncontrolled SBP.

Funding: NIDDK Support
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Evaluating Ranges of Blood Pressure (BP) and Risk of End Stage Renal
Disease (ESRD) in a Large Ethnically Diverse Hypertensive (HTN)
Population Simran K. Bhandari,' Jiaxiao Shi,' Kristi Reynolds,' Dean A.
Kujubu,' Kamyar Kalantar-Zadeh,? John J. Sim.! 'Nephrology & Hypertension,
Kaiser Permanente Los Angeles Medical Center, Los Angeles, CA, *Nephrology
& Hypertension, Harbor UCLA Medical Center, Torrance, CA.

Background: HTN is arisk for ESRD particularly in those with CKD. The differential
impact of blood pressure (BP) and ESRD risk are not well known. We sought to evaluate
the association of BP ranges and ESRD incidence in a large HTN population.

Methods: Kaiser Permanente Southern California members age>18 yrs (1/1/06-
12/31/07) with HTN and min 4 months continuous follow-up evaluated. Demographics,
medications, comorbidities, and outcomes data were retrieved from electronic medical
records. Primary outcome was incident ESRD defined as need for dialysis or renal transplant.
Cox proportional regression models used to calculate hazard ratios (HR) for different BP
indexes in 10mmHg increments (SBP reference 130-139 and DBP 80-89) adjusted for age,
gender, race, eGFR, diabetes, and cardiovascular disease.

Results: 470,988 subjects were identified (mean age, 65 yrs; mean BP, 133/75; 54%
female; 21% Hispanic, 12% black). Mean eGFR was 71 ml/min and 8% had eGFR < 60.
Over follow-up of 3.0 yrs, 13,034 (2.8%) progressed to ESRD. The lowest rates occurred
in SBP 130-139 and DBP 90-100. Compared to SBP 130-139 multivariable HR (95% CT)
for ESRD were 0.95 (0.87-1.04), 0.96 (0.89-1.04), 1.11 (1.02-1.21), 1.27 (1.15-1.40), 1.39
(1.23-1.56), 1.07 (0.98-1.18), and 1.82 (1.64-2.02) for SBP ranges <110, 110-119, 120-129,
140-149, 150-159, 160-169, and >170 respectively. DBP was not associated with ESRD risk.

2.0
Adjusted HR for ESRD
10 |
<ii 110-119  1HMIES 130139 240149 150159 160-168 =170
0.8
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Conclusions: In a large ethnically diverse HTN population primarily without CKD, we
found a strong, graded linear association between SBP>140 and risk for ESRD. Whether
aggressive BP treatment similarly protects against ESRD outcomes is yet to be determined.

FR-OR031

Impact of Cardiac Valvular Calcification at Beginning Hemodialysis
Therapy on Cardiovascular Outcome in Patients with End-Stage Renal
Disease Hirotake Kasuga,' Ryo Takahashi,' Chieko Matsubara,' Keiko
Kimura,' Kyoko Kikuchi,! Yasuhiko Ito.> ‘Nephrology, Nagoya Kyoritsu
Hospital, Nagoya, Japan; *Nephrology, Nagoya University Graduated School
of Medicine, Nagoya, Japan.

Background: Cardiac valvular calcification is highly prevalent in patients with end-
stage renal disease (ESRD), and its presence may be potentially linked with the increasing
risk of systemic atherosclerotic events. We investigated whether the presence of calcified
valve at just beginning of hemodialysis (HD) therapy could predict individual cardiovascular
(CV) events in ESRD patients.

Methods: A total of 1785 consecutive ESRD patients were screened by
echocardiography at beginning of HD therapy. Calcification was defined as bright echoes
>1mm on one or more cusps of the cardiac valve. They were divided into three groups;
those without valve calcification (group 0, n=783), those with calcification in a single
(aortic or mitral) valve (group 1, n=651) and those with calcification in both valves (group
2, n=351), and were followed up for up to 10 years.

Results: During follow-up period (median 55months),687 CV events [358 cardiac
events (20.1%), 153 cerebrovascular events (8.6%) and 176 peripheral arterial events
(9.9%)] occurred, and 536 patients (30.0%) died including 234 CV death (13.1%). In the
group 0, 1 and 2, 10-year event-free rates were 67.6%, 58.6% and 40.9% for cardiac events
(p<0.0001), 85.0%, 84.9% and 72.4% for cerebrovascular events (p=0.0008), 83.4%, 82.9%
and 70.5% for peripheral arterial events (p<0.0001), and 56.6%, 48.0% and 29.1% for
composite endpoint of CV events (p<0.0001), respectively. Similarly, survival rates were
82.8%, 77.1% and 62.6% for CV mortality, and 66.3%, 54.5% and 39.8% for all-cause
mortality, respectively (p<0.0001 in both). Even after adjustment, valvular calcification
was an independent predictor for all endpoints.

Conclusions: The presence of calcified valves at beginning of HD therapy could predict
not only cardiac events but also cerebrovascular and peripheral artery events, and might
be associated with systemic atherosclerotic events in ESRD patients.
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Increased Nox5 Activity Induces Podocyte Damage and Filtration Barrier
Dysfunction Chet E. Holterman,® Chelsea Towaij,> Mark E. Cooper,' Rhian
Touyz,? Chris R. Kennedy.> ‘Baker IDI Heart & Diabetes Institute, Australia;
2University of Glasgow, United Kingdom, *Kidney Research Centre, Ottawa
Hospital Research Institute, Ottawa, Canada.

Background: Reactive oxygen species (ROS) play a key role in glomerular filtration
barrier damage. As part of this barrier podocytes are particularly sensitive to ROS. NADPH
oxidase (Nox) enzymes are a major source of ROS and their role in the kidney has been
well studied. However a paucity of information regarding the role of Nox5 in the kidney
remains partly due to its absence from mouse and rat genomes. Here we establish a
previously unappreciated role for Nox5 in podocyte damage and diabetic kidney diease in
both humans and transgenic mouse models.

Methods: Human diabetic and control kidney biopsies were examined for Nox5 by
immunofluorescence. Immortalized human podocytes (hPOD) were stimulated with TGFb,
AnglI, stretch, or high glucose and Nox5 expression and activity were examined. The effect
of Nox5 knockdown via siRNA was also studied. Similar experiments were performed on
mouse podocytes (mPOD) infected with Nox5 adenovirus. Transgenic mice (Nox5™¢")
expressing Nox5 specifically in podocytes were generated and characterized.

Results: Biopsies from diabetic individuals had higher immunodetectable Nox5
expression in glomerular structures. Stimulation of podocytes with TGFb or Angll induced
Nox5 expression and activity. Inhibition of Nox5 via siRNA blunted ROS production
in response to these stimuli. Increased Nox5 ROS production altered podocyte actin
cytoskeleton, resulted in a more motile phenotype, and increased expression of markers
of epithelial to mesenchymal transition. Nox54" mice displayed increased albumin
to creatinine ratios as early as 4 weeks following birth. Kidney weight to body weight
was increased in Nox5™* compared to non-transgenic littermates indicative of kidney
hypertrophy. QPCR on mRNA from kidney cortex demonstrated elevated Cox2 expression
and decreased nephrin expression in Nox5™% compared to non-transgenic littermates.

Conclusions: Upregulation of NoxS5 in diabetic kidney occurs in response to classic
diabetic stimuli and contributes to ROS—induced podocyte damage and filtration barrier
dysfunction.

FR-OR033

Heat Shock Protein 70/CHIP/Nox4 NAD(P)H Oxidase Interaction in
the Antioxidative Effect of Losartan on Proximal Tubule Cells from
Spontaneously Hypertensive Rats (SHR) Patricia G. Vallés,! Andrea Gil
Lorenzo,? Victoria Bocanegra.? 'Notti Pediatric Hospital; >*CONICET.

Background: Full expression of Angiotensin II signaling is dependent on the reactive
oxygen species derived from NAD(P)H oxidase and the dynamic association of the
Angiotensin II Type I receptor (AT,R) with caveolae/lipid rafts.The chaperone Hsp70
regulates a diverse set of signaling pathways.CHIP (Carboxyl terminus of the Hsc70-
Interacting Protein) is a E3 ubiquitin ligase that targets proteins for polyubiquitination
and degradation.

We investigated Hsp70/CHIP contribution to the regulation of Nox4 after AT R receptor
blockade,in primary culture of proximal tubule epithelial cells (PTCs) from SHR.

Methods: PTCs from 8 week SHR and WKY rats were stimulated with Angiotensin
1I (100 nmol/L) for15 min (AIl),pretreated with Losartan (100 umol/L) 90 min (L) and
with Losartan75 min plus Angiotensinl5 min(L+AII). Interaction and localization of Nox4,
Hsp70 and CHIP were determined by immunoprecipitation and immunofluorescence
confocal microscopy. PTCs transfection with p-SIREN RetroQ shHsp72 plasmid vector
to knockdown Hsp72 or control empty vector was performed.

Results: Whereas SHR PTCs exposure to Angiotensin II downregulated membrane
Caveolin-1 expression and overexpressed Nox4 NAD(P)H-oxidase,Losartan increased
Caveolin-lexpression, increased Hsp70 and decreased Nox4 protein levels in SHR (L)
PTC membranes. Decreased Hsp70 in SHR(L) vs SHR(AII) in cytosolic fraction confirm
Hsp70 translocation to PTC membranes.No differences were shown in Nox4 gene
expression among groups. Increased levels ofHsp7/CHIP contrasts with the decreased
immunoprecipitation of Nox4 in membrane from PTCs SHR(L)vs SHR(AII).To validate
these results, knockdown of Hsp72 in PTCs was associated with higher Nox4 expression
and increased NAD(P)H oxidase activity in SHR (L+All) related to SHR (L+AII) without
transfection.After Hsp72 silencing of PTCs from SHR (AII), Losartan could not prevent
Angiotensin II-enhanced Nox 4 expression and NAD(P)H oxidase activity.

Conclusions: Membrane interaction of Hsp70/CHIP may induce Nox4 protein
degradation, which could be involved in the cytoprotective effect of Losartan in PCTs
from SHR.

FR-OR034

Unique Role of NADPH Oxidase 5 in Oxidative Stress in Renal Proximal
Tubule Cells from Humans with Essential Hypertension Peiying Yu,' Van
Anthony M. Villar,> Yu Yang,? Robin Allen Felder,* Pedro A. Jose.’ 'Department
of Medicine, University of Maryland School of Medicine, Baltimore, MD;
2Clinical Chemistry, University of Virginia, Charlottesville, VA.

Background: NADPH oxidases (Nox) are the major sources of reactive oxygen species
in the kidney. Nox 1, Nox2, and Nox4, but not Nox3, are expressed in renal proximal tubule
(RPT) cells from rodents and human kidneys. However, NADPH oxidase 5 (NOX5) gene
is present in humans but not rodents. We tested the hypothesis that NOXS is expressed
in human RPT cells but the expression is different between normotensive (NT) and
hypertensive subjects (HT).
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Methods: In addition to cell culture, cell treatment, Biotinylation, immunoprecipitation
and immunoblotting, we have used four methods to measure NADPH oxidase activity and/
or ROS production in RPT cells.

Results: NOX5 mRNA expression (quantitative real-time RT-PCR) is 4.2+0.68-fold
greater in HT than NT (P<0.01, n=4). Total protein expression of Nox5, but not Noxl1,
Nox2, or Nox4, quantified by immunoblotting, is 5.2 + 0.65-fold greater in HT than NT.
Apical membrane Nox5 is also 2.75 + 0.46-fold greater in HT than NT. Basal total Nox
activity is 4.13+0.26-fold greater in HT (n=4) than NT (n=3). Basal Nox5 activity is also
2.23+0.079-fold greater in HT than NT (P<0.05, n=6). Silencing of NOXS5 using NOXS5-
specific siRNA decreases Nox activity (54.87+3.21%, vs. control-siRNA, n=6-8) in HT but
not NT. D, receptor stimulation with fenoldopam decreases Nox activity to a greater extent
in NT (-32.4+1.6) than HT (-14.7+2.1). We demonstrate for the first time that of NOXS is
expressed to a greater extent in RPT cells from HT than NT and may be responsible for
the increased oxidative stress in RPT cells from HT.

Conclusions: In conclusion, we report for the first time that Nox5 is the predominant
Nox isoform expressed in human RPT cells and its expression and activity are increased
in humans with essential hypertension. Thus, increased Nox5 expression and activity may
contribute to the increased oxidative stress in human essential hypertension.

Funding: NIDDK Support, Other NIH Support - HL023081, HL074940,
DKO039308, HL092196, HL068686, and RR020185

FR-OR035

Essential Roles of Ghrelin in the Maintenance of Oxidative Stress Levels
in the Renal Tubular Tissues by Mitochondria-Dependent Mechanisms
Keiko Fujimura, Shu Wakino, Koichi Hayashi, Hiroshi Itoh. Department of
Internal Medicine, Keio University, 35 Shinanomachi Shinjyuku, Tokyo, Japan.

Background: Recent study revealed that growth hormone secretagogue Ghrelin(Ghr)
exerts renal protective effects. In this study we explored its renal protective effetcs by
mitochondria(Mit)-related mechanism.

Methods: Renal tissue damages were induced by infusion of Angll in mice with
osmotic mini-pump. Ghr was administered by the daily intraperitoneal injection. 8 weeks
after the treatment, mice were sacrificed. In in vitro experiment, renal tubular HK-2 cells
expressing the receptors for both Ghr and Angll, were used. Growth hormone secretagogue
receptor(GHSR) null mice were utilized for the evaluation of the role of endogenous Ghr.

Results: Angll infusion raised blood pressure, which was lowered by Ghr. Angll
infusion also induced renal damages as assayed by the urinary excretion of renal tubular
marker, which were ameliorated by Ghr but not by blood pressure lowering by hydraladine.
Angll also increased urinary protein excretion, which was attenuated both by Ghr and by
hydraladine. AnglI induces tissue oxidative stress, senescence,and interstitial fibrosis. These
changes were attenuated by Ghr independently by its blood pressure-lowering effects. In the
kidney of Ghr-treated mice, the expressions of Mit uncoupling protein UCP2 and PPAR-y
coactivator(PGC-1a) increased and Mit number increased. In HK-2 cells, Ghr increased
UCP2 expression, reduced Mit membrane potential and Mit-derived ROS and increased
Mit number. Transfectionn of siRNA for UCP2 negated the anti-oxidative effects by Ghr.
Finally, GHSR null mice were presented with higher serum creatinine levels, renal protein
excretion,more severe renal tubular damage, renal ROS levels, SA B-Gal staining levels as
compared with those of wild-type littermates. Mit in proximal tubulus of GHSR null mice
were elongated and less in number as compared with those of WT mice.

Conclusions: Our data indicated that Ghr suppressed Angll-induced renal damages
by reducing the Mit-derived ROS production and Mit number through UCP2-dependent
mechanisms. Endogenous Ghr/GHSR systems were essential for the maintenance ROS
levels of renal tubular cells and these functions.

Funding: Government Support - Non-U.S.

FR-OR036

HVCNI Is Required for Superoxide Production in Medullary Thick
Ascending Limb in Response to H* Efflux Paul O’Connor, Jingping Sun.
Experimental Medicine, Georgia Health Sciences University, Augusta, GA.

Background: We have previously reported that H* efflux stimulates superoxide (O,)
production in the medullary thick ascending limb of the loop of Henle (mTAL) in rats by
activation of an as yet unidentified H" transport pathway. As HVCNI, a voltage gated H"
channel associated with NADPH oxidase in immune cells, is also expressed in mTAL, we
hypothesized that HVCNI is responsible for H' efflux induced production of O, in mTAL.

Methods: In order to test this hypothesis we utilized HVCN1-- mice and wild type
litter mates obtained from KOMP. To confirm that HVCN1 was functionally knocked
out in HVCN1" mice we stimulated the respiratory burst using PMA (100mM) in
peritoneal macrophages extracted from HVCN1"- and WT mice and determined maximal
O, production using L-012 luminescence. mTAL were isolated from the inner stripe of
the outer-medulla by micro-dissection and loaded for 60 min with the O, sensitive dye
dihydroethidium (DHE). Live mTAL were then imaged on a heated chamber attached to a
fluorescent microscope and the ratio of ethidium (Eth) to DHE quantified using metafluor
imaging software as an index of O, production. O, producing H" currents were isolated
in 0 Na*, 100mM BaCl, media and cellular H" efflux stimulated using an NH,C1 (20mM)
prepulse.

Results: Maximal O, production during the respiratory burst was significantly lower
in macrophages from HVCN1" mice (23+4AU; n=6) compared to WT mice (92+3AU;
n=5; p<0.05), confirming loss of HVCNI function. Following removal of NH,Cl from
the bath there was a significant increase in O, production in mTAL from WT mice
(Delta slope Eth/DHE 15.9+3.6 AU/sec; p<0.02 (n=5)) but not HVCN1”" mice (Delta
slope4.7+9.6; P=0.64 (n=6)). The response of WT mice was significantly greater than that of
HVCN1" mice (P<0.001).
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Conclusions: We conclude that HVCNI is required for maximal O, production in
mTAL in response to H efflux. These data suggest that HVCN1 may be a novel target to
prevent renal oxidative stress.

Funding: Other NIH Support - American Heart Association.

FR-OR038

High Glucose Induces eNOS Internalization and Dysfunction in Glomerular
Endothelial Cells Huifang Cheng, Xiaofeng Fan, Raymond C. Harris.
Medicine, Vanderbilt University Medical School, Nashville, TN.

Background: Glomerular endothelial cells (GEnCs) play a crucial role in the
pathogenesis of diabetic nephropathy, and endothelial nitric oxide synthase (eNOS) is
an important modulator of their function. We have previously shown that high glucose
impairs eNOS activity, but the underlying molecular mechanisms have not been completely
elucidated.

Methods: To mimic the in vivo environment, we utilized conditionally immortalized
GEnCs cultured in either normal or high glucose (HG) medium.

Results: HG (30mM) medium progressively increased GEnC permeability to BSA and
induced apoptosis (0.7£0.2% in normal medium vs. 5.1£0.7% in HG, n=4, P<0.05 at 48
hrs) as well as stimulating GEnC proliferation at early stages(24-48 hrs). HG significantly
decreased eNOS dimerization (measured by the ratio of dimer/monomer) and decreased
phosphorylation at Ser 1179 (an essential step in eNOS activation), while the levels of eNOS
monomers and phosphorylation at Thr 497 remained unchanged. In normal growth medium,
eNOS was predominantly localized to the membrane of GEnCs, and caveolin-1 (Cav-1)
was also abundant at the cell surface. Immunofiuorescence indicated that HG induced
eNOS translocation to the cytoplasm, with co-localization with Cav-1. Immunoblotting
confirmed decreased plasma membrane and increased cytosolic eNOS. In addition, co-
immunoprecipitation studies indicated decreases in eNOS associated with Cav-1 at the
plasma membrane and increases in cytosol. Taking together, these results suggested that
HG stimulates eNOS translocation into the cytoplasm without significant dissociation
from Cav-1. HG markedly reduced eNOS activity in GEnCs, measured by nitrate/nitrite
production (0.53+0.07 fold control, n=4, P<0.05) and also reduced production of the
downstream second messenger, cGMP (from 4.5+0.6 to 0.5+0.2 pmol/mg pro., n=4, p<0.05).

Conclusions: HG induced eNOS dysfunction in GEnCs via multiple mechanisms:
eNOS uncoupling, defective phosphorylation of at Ser 1179 and promoting its translocation
from plasma membrane to cytoplasm.

Funding: NIDDK Support
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Renal Tubular-Specific LKB1 Deletion Results in Severe Kidney Damage
Laura Malaga-Dieguez,' Jianling Tao,” Kimberly J. Reidy,' Katalin Susztak.
'Pediatric Nephrology, Children’s Hospital at Montefiore, Albert Einstein
College of Medicine, Bronx, NY; °Renal Electrolyte and Hypertension, University
of Pennsylvania, Philadelphia, PA.

Background: The Lkbl (Stk11) gene encodes a serine/threonine kinase. Mice with
targeted Lkb1 mutations have shown the in vivo role of Lkb1 in the regulation of metabolism,
cell growth, polarity and the cytoskeleton. The kidney contains highly differentiated and
polarized cells, and we hypothesize that LKB1 must play a role in the development and
maintenance of the structure of these different cell types as well as the regulation of cellular
metabolism via undetermined downstream pathways. The aim of our study is to describe
the effect of LKB1 deletion in renal tubular cells and the signaling pathways involved in
the development of the LKB1 deficient phenotype.

Methods: Tubule-specific LKB1 knock out mice were developed using the Cre/LoxP
system of gene splicing. The Ksp®/Stk >« mjce (using the Cadherin 16 cre/Ksp cre mice)
lack the Lkb1 gene in the collecting ducts and thick ascending limbs of Henle’s loops. The
Pax8"™/TRE/ StkF*¥Fo* mice are inducible transgenic mice that exhibit deletion of Lkb1
in the entire renal tubular system when exposed to doxycycline. We have assessed the renal
phenotype of these mice at 5, 14 and 27 weeks and compared it to age-matched controls,
using microscopy, RT-PCR, WB and immunohistochemistry.

Results: Kidneys from mice with tubule-specific LKBI deletion show a strong
phenotype at 27 weeks of age. They are grossly enlarged. On light microscopy, the normal
renal architecture is lost and the kidney had a fibrotic appearance. The renal tubules in
the medulla and inner cortex are largely dilated, while the glomeruli remain intact. Earlier
lesions, at 14 weeks of age were consistent with unusual cuboidal appearance of the renal
epithelial cells. These changes are not observed in the 5 week-old mice, and are very subtle
in the 14 week-old mice, indicating that the damage occurs over time.

Conclusions: Renal tubular-specific LKB1 deletion results in severe damage.
Experiments are ongoing to determine the mechanism underlying this damage and pathways
involved in LKBI signaling in the mice kidney.
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A Signal Relay from Transforming Growth Factor beta (TGFb): Stimulated
Smad 3 to mTOR Involves Deptor Suppression to Force Mesangial Cell
(MC) Hypertrophy Falguni Das,' Nandini Ghosh-choudhury,* Nirmalya Dey,'
Hanna E. Abboud,' Balakuntalam S. Kasinath,! Goutam Ghosh-Choudhury.'
'Medicine, UTHSCSA, San Antonio, TX; *Pathology, UTHSCSA, San Antonio,
TX.

Background: The ominous features of TGFb action in kidney consist of altered
glomerular hemodynamics, whole kidney hypertrophy including glomerular hypertrophy
and matrix synthesis. TGFb receptor activates Smad 3 and mTOR to force these effects.
mTOR forms two kinase complexes, mMTORC1 and mTORC?2 that contain common and
distinct proteins. One such common protein, deptor, is an endogenous inhibitor of both
kinases. The role of deptor in TGFb-induced signal transduction is not known.

Methods: Human glomerular MCs were used.

Results: Incubation of MCs with TGFb rapidly increased mTORC1 and mTORC2
activities. However, extended incubation of MCs with TGFb significantly reduced the levels
of deptor, resulting in increased activity of both kinase complexes. Prolonged incubation
with TGFb was necessary for dissociation of deptor from mTOR. Using ATP competitive
mTOR inhibitor PP242, we showed that both rapid and sustained activation of mMTORC1/2
were required for deptor downregulation and 4EBP-1 translation repressor phosphorylation.
Furthermore, PP242-induced reversal of deptor expression was associated with significant
inhibition of TGFb-induced MC protein synthesis and hypertrophy. Interestingly, expression
of Smad 7, an endogenous inhibitor of Smad 3 signaling, blocked TGFb-induced suppression
of deptor and mTORC1/2 activities. Moreover, over-expression of Smad 3 was sufficient to
reduce deptor expression and increase in mTORC1/2 activities, similar to TGFb stimulation.
Finally, shRNA-mediated knockdown of deptor significantly reversed Smad 7-induced
suppression of TGFb-stimulated protein synthesis and hypertrophy of MC.

Conclusions: Together our data provide the first evidence for the requirement of
both early and late activation of mTOR complexes for TGFb-induced protein synthesis.
These data reveal the presence of a Smad 3-dependent feed forward loop between deptor
suppression and mTORC1/2 activation to drive MC hypertrophy.

Funding: NIDDK Support, Veterans Administration Support
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Podocyte Structural Parameters Do Not Predict Progression to Diabetic
Nephropathy (DN) in Normoalbuminuric (NA) Type 1 Diabetic (T1D)
Patients (pts) Tasma Harindhanavudhi,' Alicia Parks,' Michael Mauer,> Maria
Luiza A. Caramori.! 'Medicine, University of Minnesota, Minneapolis, MN;
’Pediatrics, University of Minnesota, Mineapolis, MN.

Background: Although microalbuminuria has been used as a predictor of DN, it
is well clear that substantial glomerular structural changes can occur before clinical
DN is present. Podocyte injury has been implicated in DN pathogenesis. Increased foot
processes (FP) width was reported in NA T1D pts. This study aimed to determine whether
podocyte/endothelial structural parameters predict progression to proteinuria and/or ESRD
(progressors;P) in initially NA T1D pts.

Methods: We performed kidney biopsies in 94 NA T1D pts with>8 yrs T1D duration,
and followed for>5 yrs (11£7yrs). At follow-up,12 pts were P and 59 were non-progressors
(NP). In a nested case-control study,podocyte parameters were studied in each P, in sex and
T1D duration matched NP, and in sex and age-matched non-diabetic controls (C). Two P
with inadequate tissue for studies were excluded. Glomerular, podocyte parameters and
%endothelial fenestration (EF) were estimated by electron microscopy. Glomerular volume
was measured on light microscopy.

Results: HbA 1 (11£2vs.8+1%;p=0.001) and DBP(74+8vs.67+7mmHg;p=0.04)
were higher in P vs.NP. Podocyte number per glomerulus, numerical density of podocyte
per glomerulus, FP width, %EF, and the fraction of peripheral glomerular basement
membrane (PGBM) and mesangial GBM (MGBM) covered by intact FP were not
different among groups. However, the fraction of PGBM(3.2+3.3vs5.0.5+1.0%) and
MGBM(3.5+4.0vs.0.5+1.0%) with FP detachment was greater in NP vs.C(p=0.014 and
p=0.016,respectively),but not different from P. Mirroring the larger cohort, GBM width was
greater in P(522.8+89.2nm) vs.NP(448.1+85.2nm;p<0.041) or C (361.6+43.1;p<0.001),
and greater in NP than C(p=0.027). Mesangial fractional volume was greater in
P(0.23£0.06;p=0.006) or NP(0.26+0.07;p=0.001) vs.C(0.15+0.04),with no differences
between P and NP.

Conclusions: This study does not support the hypothesis that podocyte structural
changes are a necessary precondition for DN progression in NA T1D pts. However, this
does not preclude an important role for podocytes at later DN stages.

Funding: NIDDK Support, Private Foundation Support
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Renal Prognosis of Patients Diagnosed with Diabetic Nephropathy 10
Years after Renal Biopsy Koki Mise, Yoshifumi Ubara, Junichi Hoshino,
Keiichi Sumida, Masayuki Yamanouchi, Tatsuya Suwabe, Kenmei Takaichi.
Nephrology, Toranomon Hospital, Japan.

Background: Recently, a classification of diabetic nephropathy was reported by
Tervaert et al., but the association between pathological findings and the clinical outcome
is unknown.

Methods: Among 250 patients with diabetes mellitus who underwent renal biopsy from
1985 to 2002 and were confirmed to have diabetic nephropathy according to the classification
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of Tervaert et al., 150 patients (followed for longer than 10 years) were enrolled in this
study. Cox proportional hazard regression analysis was used to calculate the hazard ratio
(HR) and 95% confidence interval (CI) for death-censored renal death. In each regression
analysis, two levels of multivariate adjustment were examined.

Results: The hazard ratio (HR) for death-censored renal death of each pathological
category is shown below.

[ I model 1 [model 2

[ |n HR 95%CI p-value [HR 95%CI p-value
gomerular- ) 0.23 0.03-179 Jo.16  Jo.27 0.03-218 [0.22
1A 48 reference reference

11B 34 2.60 1.21-5.59 10.01 2.72 1.12-6.60 ]0.03
111 26 5.11 2.30-11.36_]0.00 5.17 2.03-13.16 0.00
vV 30 2.69 1.23-5.89  ]0.01 2.78 1.07-7.23  ]0.04
IFTA 0 16 0.22 0.03-1.74 ]0.15 0.24 0.03-1.92  0.18
1 52 reference reference

2 35 4.25 1.99-9.10  §0.00 3.80 1.67-8.63 [0.00
3 47 5.79 2.51-13.37 ]0.00 4.76 1.90-11.88 ]0.00
Interstitial

inflammation 0 |'® 0.19 0.04-0.80  0.02 0.22 0.05-0.96  0.04

119 reference reference

2 12 1.02 0.48-2.16 ]0.96 1.04 0.48-2.25  [0.92
Arteriolar

hyalinosis 0 15 0.26 0.08-0.86 0.03 0.33 0.10-1.13  0.08
1 24 0.36 0.15-0.86  ]0.02 0.43 0.17-1.06__0.07
2 111 reference reference

OA"‘e“OSCle“’S‘S 13 0.29 0.07-1.28 0.10  [0.31 0.07-1.38 |0.12
1 69 reference reference

2 54 1.32 0.75-2.33 ]0.34 1.09 0.62-1.94 [0.76

In model 1, compared with glomerular class IIA, the HRs for classes I1IB, III, and IV
were respectively 2.60 (95% CI: 1.21-5.58), 5.11 (2.30-11.36), and 2.69 (1.23-5.89). Also,
compared with an IFTA score of 1, HRs for scores of 2 and 3 were 4.25 (1.99-9.10) and
5.79 (2.51-13.37), respectively.

Conclusions: The progression of glomerular, interstitial, and vascular lesions was
associated with higher HRs for renal death. These results suggest the clinical utility of
Tervaert’s pathological classification.

FR-OR044

Urinary MCP-1 and Progression to ESRD in Subjects withType 1 Diabetes
Monika A. Niewczas, Jan Skupien, Jung Eun Lee, Tomohito Gohda, William
Walker, Adam Smiles, Rita R. Holak, Kevin Patrick Mcdonnell, Jackson Jeong,
James Warram, Andrzej S. Krolewski. Genetics and Epidemiology, Joslin
Diabetes Center, Boston, MA.

Background: Macrophage accumulation is a hallmark of diabetic nephropathy and
MCP1 is one of the most potent chemoattractant for those cells. MCP1-based interventions
are under investigation; nevertheless the predictive value of MCP-1 as a marker for diabetic
nephropathy progression in subjects with proteinuria has not been studied in depth.

Methods: Our cohort included 140 Joslin Kidney Study subjects with type 1 diabetes,
proteinuria, and eGFR between 30-60 ml/min/173m? (chronic kidney disease stage 3) at
baseline. Patients were followed for up to 12 years and incidence of end-stage renal disease
(ESRD) and deaths were ascertained. At the study entry, serum Tumor Necrosis Factor
receptor 1 (TNFR1) and urinary markers of filtration barrier damage (albuminuria, ACR,
proteinuria, PCR, and IgG excretion) and of local inflammation (monocyte chemoattractant
protein — 1, MCP-1) were measured.

Results: 56% (n=76) developed ESRD during the follow-up. Serum TNFR1 and
urinary excretion of albumin, total protein, IgG and of MCP-1 were higher at baseline in
subjects who subsequently developed ESRD. After adjustment for the relevant clinical
covariates STNFR1, ACR and MCP1 emerged as independent significant predictors for
the progression to ESRD, whereas the effect of urinary excretion of total protein and IgG
was weak. Effect of ACR was confounded by MCP1 (HR for ACR: 2.45, p<0.0001; HR
for ACR adjusted by MCP1 1.69, p<0.0001).

Conclusions: In subjects with type 1 diabetes and proteinuria, circulating sSTNFR1
and urinary excretion of albumin and MCP1, but not of IgG or total protein, are important
predictors of progression to ESRD. Our data suggest also that mechanisms behind
albuminuria-driven injury of diabetic kidney are partially mediated via MCP1-involved
inflammation.

Funding: NIDDK Support
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Osteoprotegerin (OPG) Is Increased in Patients with Type 1 Diabetes and
Diabetic Nephropathy and Predicts Mortality Aino Soro-Paavonen,' Daniel
Gordin,' Carol Forsblom,' Niina Sandholm,' Merlin C. Thomas,? Per-Henrik
Groop.! Department of Nephrology, Helsinki University Central Hospital,
Helsinki, Finland; ’Diabetic Complications, Baker IDI Heart and Diabetes
Institute, Melbourne, Victoria, Australia.

Background: The bone-related peptide osteoprotegerin (OPG) is produced by vascular
cells and is involved in vascular calcification. We investigated the predictive effect of serum
OPG on the progression of diabetic nephropathy (DN), cardiovascular disease (CVD)
events, and all-cause mortality in patients with type 1 diabetes (T1D).

Methods: Serum OPG was measured by a Time-Resolved Immunofluorometric Assay
in 2,116 patients with T1D and in 212 healthy control subjects in the Finnish Diabetic
Nephropathy (FinnDiane) study. The patients were followed for 11.1 (0.1-15.9) years (mean
+/- range) and data was collected on DN, incidence of CVD and mortality.
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Results: At baseline, serum OPG was increased in the patients with DN [in patients
with macroalbuminuria; 2.07+0.08 ng/l or end-stage renal disease (ESRD); 2.70+0.14 ng/1]
than in patients without DN (1.61+0.04 ng/l) or healthy controls (1.63+0.06 ng/l). During
the follow-up, 130 (6%) patients progressed to a higher level of albuminuria or to ESRD;
31 to microalbuminuria, 46 to macroalbuminuria, and 53 to ESRD. OPG was increased in
patients who progressed to ESRD as compared to those who did not. In the Cox-regression
model, the highest (fourth) OPG quartile was a significant risk factor for an incident CVD
event independently of clinical CVD risk factors [HR 1.02 (1.00-1.02); P=0.007]. OPG
predicted progression to ESRD [1.20 (1.03-1.39); P=0.03 with adjustment with age,
gender, SBP, total cholesterol, HbA,,, smoking, and previous CVD], but this association
was borderline after the inclusion of eGFR in the model [1.19 (0.82-1.73); P=0.36]. OPG
independently predicted all-cause mortality in patients with T1D (covariate-adjusted HR
1.01 [1.01-1.01]; P<0.001).

Conclusions: In a large cohort of individuals with TID, OPG was not only predictive
of CVD events and progression to ESRD but also of all-cause mortality.

Funding: Private Foundation Support, Clinical Revenue Support

FR-OR046

A Urinary Proteomic Set of Biomarkers Predicts Albuminuria Progression
in Type 2 Diabetes Sara S. Roscioni,' Dick de Zeeuw,' Merel E. Hellemons,'
Harald Mischak,>® Petra Ziirbig,> Stephan J.L. Bakker,* Ron T. Gansevoort,*
Henrik Reinhard,® Maria Lajer,’ Peter Rossing,>® Hiddo Jan Lambers
Heerspink.! 'Clinical Pharmacology, University of Groningen, UMC Groningen,
Netherlands; *BHF Glasgow Cardiovascular Research Centre, University
of Glasgow, United Kingdom; ’Mosaiques Diagnostics GmbH, Germany;
*Nephrology, UMC Groningen, Netherlands; ‘Steno Diabetes Centre, Gentofte,
Denmark, *Health, University of Aarhus, Denmark.

Background: In patients with diabetes, development of microalbuminuria is the
first clinical sign of diabetic nephropathy and is associated with adverse renal outcomes.
Detection of patients at risk to develop micro- and macroalbuminuria may allow “early”
therapeutic intervention. We assessed the value of a urinary proteomic risk score (classifier)
in predicting development of micro- or macroalbuminuria.

Methods: We conducted a prospective case-control study by using data from the
PREVEND study and the Steno Diabetes Centre. Cases (n=44) represented patients with
diabetes who progressed one albuminuria stage (from normo- to micro- or from micro-
to macroalbuminuria). Controls (n=44) with diabetes but no albuminuria transitions
were matched for age, gender, and albuminuria status. A model for the progression of
albuminuria was built using a previously defined classifier based on the abundance of
273 urinary peptides.

Results: Conditional logistic regression revealed that the proteomic classifier was
independently associated with albuminuria transition (OR=1.32, 95%CI=1.06-1.64,
P=0.014). The classifier predicted onset of micro- and macroalbuminuria on top of baseline

albuminuria and eGFR.
Area Under the Receiver Operating Characteristic curve and Integrated Discrimination Index (IDI) for
albuminuria progression by using the proteomic classifier

| AUC 95% CI [P DI 95% CIL P
Comrol o g, [0.85-0.98] |- i X i
[+ Classifier _]0.94 [0.89-0.99] 0.002 0.105 [0.038-0.172]]0.002

*Includes baseline albuminuria and eGFR

Among the biomarkers, fragments of collagens, glycoproteins, and uromodulin showed
statistically significantly different levels between cases and controls.

Conclusions: Our findings suggest the use of urinary proteomics in renal risk
assessment in diabetic patients.
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Metabolite Profiles and the Risk of Worsening of Albuminuria in Type
2 Diabetes Michelle J. Pena,' Sara S. Roscioni,! Torben Friedrich,> Guido
Dallmann,” Maria Lajer,®> Stephan J.L. Bakker,* Ron T. Gansevoort,* Peter
Rossing,’ Dick de Zeeuw,' Hiddo Jan Lambers Heerspink.! ‘Dept Clinical
Pharmacology, UMC Groningen, Netherlands; *Biocrates Life Sciences AG,
Innsbruck, Austria; Steno Diabetes Center, Gentofte, Denmark; *Division
Nephrology, UMC Groningen, Netherlands.

Background: Microalbuminuria is an early sign of diabetic nephropathy and is
associated with adverse renal outcomes. Early detection of patients with type 2 diabetes
(T2D) at risk for micro- or macroalbuminuria may be a key strategy for early intervention.
We assessed the predictive value of metabolomic biomarkers for development of micro-
and macroalbuminuria in T2D.

Methods: T2D patients were selected from a general population cohort (the PREVEND
study) and the Steno Diabetes Center. Cases (n=45) represented subjects who transitioned to
a higher albuminuria stage (i.e. from normo- to micro- or from micro- to macroalbuminuria),
whereas controls (n=45) had stable albuminuria during follow-up. Cases and controls
were matched for age, gender, and baseline albuminuria status. Metabolite profiles were
measured with flow injection analysis (FIA) and LC-MS/MS. The predictive performance
of plasma and urine metabolites for albuminuria progression was assessed by the area under
the ROC-curve (AUC) and integrated discrimination index (IDI).

Results: In plasma, histidine was decreased and acylcarnitine was increased, and in
urine, tyrosine and glutamine were decreased, in cases compared to controls (fold change
0.30, p=0.03; fold change 0.32, p<0.01; fold change 0.87, p<0.01; and fold change 1.17,
p=0.03, respectively). In plasma and urine, the metabolites improved risk prediction for
albuminuria progression irrespective of other renal risk markers including blood pressure,
glucose, albuminuria and eGFR.
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Conclusions: Plasma and urine metabolites can predict albuminuria progression in
T2D patients on top of traditional markers.

AUC-ROC and IDI for predicting albuminuria transition

[AUC 95% C1 [P value IDI [95% C1 |P value
Control
model* 0.89 0.83-096 |- -
+plasma
metabolites 0.93 0.88-0.98 ]0.06 0.07 0.01-0.13 0.02
furine o 92 0.86-0.98 |0.14 0.08 0.02-0.13  |<0.01
metabolites
+all' .o [0.94 0.89-0.99 ]0.04 0.11 0.04-0.17 |<0.01
Imetabolites
*Albuminuria and eGFR
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Urinary Proteomics Predict Onset of Microalbminuria in a Cohort of
Normoalbuminuric Type 1 Diabetic Patients in the DIRECT 1 Study
Morten Lindhardt,' Frederik 1. Persson,' Petra Ziirbig,> Angelique Stalmach,*
Harald Mischak,** Dick de Zeeuw,” Hiddo Jan Lambers Heerspink,” Anne
Katrin Sjoelie,® Ron Klein,® Trevor Orchard,® Massimo Porta,® John Fuller,®
Rudolf W. Bilous,® Nish Charturvedi,® Hans-Henrik Parving,® Peter Rossing.'
ISteno Diabetes Center, Gentofte, Denmark; *University of Aahus, Denmark;
SMosaiques Diagnostics GmbH, Hannover, Germany, *University of Glasgow,
United Kingdom; *University Medical Centre, Groningen, Netherlands; °The
DIRECT Steering Group.

Background: Early prevention of diabetic nephropathy is not successful as early
interventions have shown diverging results. Urinary proteomics has shown promise as an
early indicator of future development of diabetic nephropathy.

Methods: In a post-hoc study of the DIRECT-Protect 1 study, a randomized, controlled
clinical trial of candesartan for slowing the progression of diabetic retinopathy, we studied
patients with type 1 diabetes and normoalbuminuria (n=782), followed for a mean of 4.7
years. We determined a previously defined CKD risk score based on proteomic measurement
of 273 urinary peptides (CE-MS), selected from previous cross sectional case-control
studies. A Cox regression model for progression of albuminuria was built. The primary
endpoint was development of persistent microalbuminuria (MA) (3 out of 4 samples).

Results: Persistent MA developed in 45 patients (5,7%). At baseline the CKD risk
score was able to predict development of MA during follow-up, independent of treatment
(candesartan/placebo), age, gender, baseline systolic BP, baseline UAER, baseline eGFR,
baseline HbA |, and diabetes duration (HR 3.7 (95% CI 1.4-9.3), p=0.006). In the placebo
treated group the HR was 7.7 (2.1 to 29.1) compared to 1.8 (0.4 to 7.0) in the candesartan
group.

Conclusions: In this cohort of patients with type 1 diabetes and normoalbuminuria from
a large intervention study, the urinary proteome-based CKD classifier was an independent
predictor of MA. This may provide a better opportunity to select normoalbuminuric
patients for early prevention of diabetic nephropathy as treatment with candesartan seems
to mitigate this risk.

Funding: Other NIH Support - European Union FP7 Project “SysKid”, Project
Number 241544, Pharmaceutical Company Support - AstraZeneca; Takeda, Private
Foundation Support, Government Support - Non-U.S.
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APOLI Variant-Associated FSGS Is More Aggressive but Manifests Similar
Response to Cyclosporine and Mycophenolate Compared to Other Forms
of Primary FSGS Jeffrey B. Kopp,' Xiongce Zhao,' Cheryl Ann Winkler,'
Robert Woroniecki,” Milena Radeva,? Jennifer J. Gassman,? Debbie S. Gipson,?
Howard Trachtman,* Marva M. Moxey-Mims,' Aaron L. Friedman,’ Frederick
J. Kaskel.® 'NIDDK, NIH, *Cleveland Clinic; *Univ Michigan; *New York Univ;
>Univ Minnesota, *Albert Einstein Coll Med, Bronx, NY; "Columbia University.

Background: APOL]I kidney risk variants, which are present in some individuals
of recent African descent, are strongly associated with primary focal segmental
glomerulosclerosis (FSGS), HIV-associated nephropathy, and hypertensive nephrosclerosis.
Prior work has shown that individuals with and without APOL I-associated FSGS respond
at similar rates to glucocorticoids.

Methods: The FSGS Controlled Trial randomized children and young adults with
glucocorticoid-resistant FSGS to one year of therapy with cyclosporine and low dose daily
prednisone (CSA, N=72) versus mycophenolate, pulse oral dexamethasone, and low dose
daily prednisone (MMF/DEX, N=66). DNA was available from 94 subjects, including 32
African Americans, 59 European Americans, and 3 others. Subjects were genotyped for
APOLI risk variants (G1, G2). Primary outcome was complete or partial remission by
week 52 (treatment end).

Results: Two APOLI risk alleles were present in 23/32 African Americans (72%) and
in 4/59 (7%) European Americans, of whom 2 homozygous risk subjects were of Hispanic
ancestry. Baseline eGFR was lower among 2 risk-allele subjects, 96+39 vs 143+70 ml/
min/1.73m2, p<0.001, but proteinuria levels were similar. Collapsing FSGS was more
common among 2 risk-allele subjects (8/27 vs 3/67, p<0.002), and cortical atrophy/ fibrosis
(p<0.001) and arteriosclerosis (p<0.05) were more severe among 2 risk-allele subjects.
Remission rates were similar (p=0.22) and the test for interaction between genotype and
intervention (CSA vs MMF/DEX) was non-significant (p=0.45). The risk for progression
to ESKD during follow-up was three-fold higher among 2 risk-allele subjects, 10/27 vs
8/67, p<0.01.

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral Abstract; PO - Poster; PUB - Publication Only
Underline represents presenting author.

41A



J Am Soc Nephrol 23: 2012

Conclusions: Racial self-identification is not a reliable means to exclude the presence of
APOLI risk alleles. FSGS patients with 2 APOLI risk-alleles have more aggressive kidney
disease but comparable response to CSA and MMF/DEX compared to other individuals.

Funding: NIDDK Support
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Genetic Locus on Chromosome 2q31.1 Associated with End Stage Renal
Disease in Women with Type 1 Diabetes Per-Henrik Groop,' Niina Sandholm,?
A.J. McKnight,? Rany M. Salem,* Eoin P. Brennan,” On Behalf of the GENIE
Consortium.® ‘Division of Nephrology, Helsinki University Central Hospital,
Finland; *Folkhdlsan Research Center, Helsinki, Finland; *Queen’s University
of Belfast, United Kingdom; *Broad Institute, Cambridge; *University College
Dublin, Ireland; *"GENIE Consortium.

Background: Diabetes is the leading cause of end stage renal disease (ESRD).
Notably, male gender is a major risk factor for diabetic nephropathy and ESRD. As men
are more likely to develop ESRD, we performed a genome-wide association study on
Finnish subjects with type 1 diabetes (T1D) to elucidate if genetic variants explain this
discrepancy between men and women.

Methods: We genotyped 3652 subjects with TID from the FinnDiane study on the
Illumina 610 Quad array, and used HapMap II CEU as the reference panel to impute 2.4
million single nucleotide polymorphisms (SNPs). After quality control, cases included
258 women and 387 men with ESRD, and controls consisted of 936 women and 655 men
with T1D but no evidence of kidney disease. Association was evaluated separately in men
and woman using logistic regression adjusted for T1D duration, age and ten first principal
components. Supporting replication evidence was gained from additional T1D cohorts from
the GENIE collaboration: 1830 UK-ROI, 1792 GoKinD US and 397 Italian T1D subjects.

Results: We identified a common variant on chromosome 2q31.1 associated with
ESRD at genome-wide level of statistical significance in women (odds ratio (OR) 2.4,
P=3x10"*) but not in men (P=0.77). This signal was replicated (P=0.02) and the combined
meta-analysis resulted in a P-value of 3.8x10®* and OR 1.8 in women. This intergenic
variant is located between the SP3 and CDCA?7 genes. SP3 encodes a transcription factor
that regulates expression of CD2A4P, a protein essential for the glomerular filtration barrier.
CDCA7 encodes a DNA-dependent transcription factor that participates in the regulation
of cell proliferation.

Conclusions: This signal represents the first genetic factor robustly associated with
diabetic ESRD in women, but not in men, and points to a plausible biological pathway that
may contribute to observed gender differences in risk of ESRD.

Funding: NIDDK Support, Private Foundation Support
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Common Variant in Uromodulin Promoter: Pleiotropic Consequences
for Uric Acid, Diastolic Blood Pressure and Renal Function Decline in
Community Based Population Yu-ging Chen,' Jia Han,' Ying Liu,' Xingyu
Wang,? Yu Liang,' Fang Wang,' Luxia Zhang,' Hong Zhang,' Haiyan Wang.'
'Renal Division, Department of Medicine, Peking University First Hospital,
Beijing, China, *Beijing Hypertension League Institute China, Beijing, China.

Background: Uromodulin (UMOD) is the most abundant protein in human urine. Here
we asked whether UMOD genetic variants influence plasma uric acid, blood pressure and
CKD progression in a community based population.

Methods: We took advantage of a community based population from Beijing, including
1000 individuals, 48% males and 52% females, mean age 63.7+9.0 years. 7 UMOD SNPs
across the gene were genotyped in this population. Urinary uric acid, sodium, uromodulin
and creatinine were measured in 898 cases. Transcriptional activity of promoter variants
was estimated in luciferase reporter plasmids transfected into human kidney cells.

Results: The most common haplotype ATTGGCA (5°-3") was associated with a higher
urinary uromodulin levels (p=0.016). UMOD promoter variants (rs13333226, rs6497476
and rs4293393] were associated with plasma uric acid, diastolic blood pressure and
GFR decline as well. Rs13333226G allele carriers (n=133) have higher diastolic blood
pressure, higher plasma uric acid level compared with A homozygotes (n=777) (p=0.035,
p=0.009). Rs6497476 C carriers (n=112) have higher diastolic blood pressure and plasma
uric acid level compared with T homozygotes (n=767) (p=0.025, p=0.005). At the same
time variants rs13333226 (OR 1.687, p=0.036) and rs6497476 (OR 1.875, p=0.016) were
associated with renal function decline in the cohort during 4 years follow up. rs4293393
C/T associated with plasma uric acid level only, and C carriers have higher uric acid level
than T homozygotes (p=0.032). Site-directed mutagenesis at two trait-associated UMOD
promoter variants, rs13333226 (A to G) and rs6497476 (C to T) altered promoter activity
in transfected luciferase reporter plasmids.

Conclusions: Our study indicated that uromodulin gene variant predicted plasma uric
acid, diastolic blood pressure and renal function decline in a community based population,
suggested important roles of UMOD in the regulation of renal function.

Funding: Government Support - Non-U.S.
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Prevalence of Combined Complement Gene Mutations in aHUS and Their
Impact on Clinical Phenotype Marina Noris,' Elena Bresin,' Erica Rurali,'
Jessica Caprioli,' Pilar Sanchez-corral,>® Veronique Fremeaux-bacchi,* Santiago
Rodriguez de Cordoba,>* Sheila Pinto,> Tim Goodship,® Marta Alberti,' David
Ribes,” Elisabetta Valoti,' Giuseppe Remuzzi.'® IRFMN, Bergamo, *IdiPAZ,
Madrid; *CIBERER, Madrid; "HEGP, Paris; *CSIC, Madrid; °IGM, Newcastle
upon Tyne; "CHU, Toulouse,; SOORR, Bergamo.

Background: aHUS is characterized by hemolytic anemia, thrombocytopenia, renal
impairment and is associated with complement gene mutations (mut). Multiple genetic
factors have been proposed to contribute to full-blown disease.

Methods: By screening 795 aHUS patients from 4 European cohorts (I, S, F, UK) we
evaluated the prevalence of combined complement gene mut and their impact on clinical
phenotype.

Results: 27 out of 795 aHUS patients (3.4%) carried combined mut in at least two
complement genes, while 323 patients (40.6%) had single mut. Combined mut were more
frequently found in patients with CFI mut (27% of patients), followed by MCP (23%),
CFB (10%), CFH (9%) and C3 (8%), indicating that CFI and MCP mut more frequently
need a second mut to manifest aHUS. Extending genetic screening to available relatives
of combined mutated patients, we found that 29, 26 and 5 subjects carried 1, 2 or 3 mut.
HUS penetrance increased across subjects with 1 (10% affected), 2 (50%) or 3 (100%)
complement gene mut. Concomitant presence of CFH (c.1-332T, ¢.2808T) and MCPggaac
risk haplotypes significantly increased penetrance in affected carriers of 2 mut (71% vs 25%,
P<0.05). Long-term prognosis in patients with combined CFH, CFI or C3 mut (ESRF at
3yrs: 36%, 40%, 50%) was similar to that in patients with single CFH, CFI or C3 mut (ESRF
at 3yrs: 23%, 40%, 33%). Graft outcome at 3yrs was similar in the combined and single
mutated subgroups (50% of graft lost). At variance, 50% of patients with MCP-combined
mut developed ESRF at 3yrs from onset vs 6% of patients with single MCP mut (P<0.05).
Moreover, patients with MCP combined mut had worse kidney transplant outcome than
patients with single MCP mut (50% vs 7% graft lost at 3yrs).

Conclusions: We recommend screening of all known disease-associated genes in aHUS
patients, particularly before taking a decision about transplantation.

Funding: Private Foundation Support
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DNA Methylation Profile Associated with Rapid Progression of Kidney
Disease: Findings from the CRIC Study Maria R. Wing,' Joseph M. Devaney,”
Marshall M. Joffe,’ Dawei Xie,® Harold I. Feldman,’? Kevin A. Sterling,' Katalin
Susztak,* Nicolas Jose Guzman,' James G. Herman,® Leslie Cope,® Brennan
Harmon,? Alan S. Go,® Jiang He,” James P. Lash,® Eric Hoffman,? John W.
Kusek,” Dominic S. Raj.! 'Division of Renal Disease and Hypertension,
George Washington University; *Children’s National Medical Center, *Clinical
Epidemiology Unit, University of Pennsylvania School of Medicine; *Division
of Nephrology, Albert Einstein College of Medicine, Bronx, NY; *Sidney Kimmel
Comprehensive Cancer Center, Johns Hopkins School of Medicine; °Division of
Research, Kaiser Permanente Northern California; "Tulane University School
of Public Health and Tropical Medicine,; *Division of Nephrology, University
of Illinois; “DKUHD, NIDDK.

Background: Recent evidence indicates that epigenetic mechanisms may be important
in progression of chronic kidney disease (CKD).

Methods: The genome-wide DNA methylation pattern associated with rapid loss of
kidney function was studied using the Infinium Human Methylation 450K BeadChip in 40
Chronic Renal Insufficiency Cohort (CRIC) Study participants (n=3,939) with the highest
and lowest rates of decline in eGFR. The data was analyzed using an ANOVA with response
(rapid loss of kidney function vs. stable kidney function), sex, race, and diabetes status.

Results: The mean eGFR slope was 3.6(1.4) and -3.7(1.2) ml/min/1.73 m?in the stable
kidney function group and rapid progression group respectively. The TPBG, ZFYVE21,
and FKBPS genes were hypomethylated in subjects with rapid decline in eGFR (P-values:
9.6E-06 to 5.7E-05). A CpG island within the NOS3 gene was hypermethylated (P-value
1.6E-03) in diabetics. Other CKD-related genes with differential methylation included
NFKBIA, NFKBIZ, TGFRB3, TGFRB2,SOD1, and SOD2 (P-values: 3.8E-04 to 8.8E-03).
Gene set enrichment analysis identified CLU, TGFB2, NFkB family genes, and DNMT3A
to be differentially methylated. Pathway analysis showed that gene networks related to
gene expression, cellular growth and cellular proliferation were epigenetically regulated.

Conclusions: These results indicate that epigenetic modifications could be important
in determining the rate of loss of kidney function.

Funding: NIDDK Support
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Genome-Wide Association Study (GWAS) of Renal Function Decline:
The CKDGen Consortium Carsten A. Boger. Nephrology, on Behalf of
the CKDGen Progression Writing Group, University Hospital Regensburg,
Regensburg, Germany.

Background: Multiple loci associated with cross-sectional eGFR in population-
based cohorts have recently been identified by GWAS, but a systematic genetic analysis
of longitudinal kidney traits is outstanding. We thus performed GWAS meta-analysis of
several definitions of kidney function decline.
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Methods: 45409 participants from 16 CKDGen studies with follow-up data (AGES,
AMISH, ARIC, ASPS, CHS, CoLaus, FHS, GENOA, HABC, JUPITER, KORA S3,
KORA S4, MESA, Rotterdam Study, SHIP, 3C) participated. GFR was estimated from
serum creatinine calibrated to NHANES standards. Median follow-up was 5.7 years. We
derived four traits from serial €GFR: annual eGFR decline (¢GFR-decline, in ml/min/1.73m?
per year), incident CKD (new eGFR<60ml/min/1.73m?n=3187 cases), incident CKD
with a 25% eGFR decline (CKDi25, n=1685 cases), rapid eGFR-decline (annual eGFR-
decline*3ml/min/1.73m?2, n=7748 cases). Study-specific GWAS for each trait was adjusted
for age, sex, and baseline eGFR, and additionally for study site, principal components and
family relatedness where applicable. Analyses stratified by presence of baseline CKD for
rapid eGFR-decline and eGFR-decline were also performed. Meta-analysis was performed
using an inverse-variance weighted fixed effects model.

Results: Seven loci were associated with at least one of the analyzed traits at p<1.0
x 10 The previously identified UMOD locus showed genome-wide association with
eGFR-decline (p=2.6x10"%). The next highest ranking SNPs, both associated with rapid
eGFR-decline, were located in the MEOX2 (p=6.8x10®) and the PRKAG2 loci (p=3.0x107).
In those without CKD, one SNP was associated with rapid eGFR-decline in the /LIRAP
region (p=4.1x107). Other loci identified were the MTHFR/NPPA/NPPB and CDH23 (in
eGFR-decline in those with CKD), and C20rf48 (in the CKDi25 analysis) regions.

Conclusions: Several novel loci and the previously identified UMOD locus were
associated with clinically relevant kidney function decline traits. If confirmed, these
findings suggest an additional genetic component to kidney function deterioration when
compared to cross-sectional eGFR. Validation in independent cohorts and by functional
studies is ongoing.

Funding: NIDDK Support, Private Foundation Support
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Satl Anion Transporter (SLC26A1) Is Linked to Calcium Oxalate

Urolithiasis Daniel Markovich, Sarah C. Mcleay, Soohyun Lee. School of

Biomedical Sciences, University of Queensland, St Lucia, QLD, Australia.

Background: Urolithiasis is a common disorder leading to significant health care costs.
The most prevalent form of kidney stones in humans is calcium oxalate urolithiasis, which
is linked to perturbations in oxalate homeostasis. Satl (Slc26al) is an anion transporter
that mediates oxalate transport across epithelial cells of the kidney, liver and intestine.
In this study, we aimed to determine the role of Satl in oxalate homeostasis and calcium
oxalate urolithiasis.

Methods: Blood and urine profiling, X-ray spectrometry, membrane transport assays
and histological analysis was used to characterise abnormal physiological features in
Satl (Slc26al) null (Satl”") mice (generated in our laboratory) and compared to age- and
gender-matched wild-type littermates.

Results: Satl”- mice have calcium oxalate urolithiasis, hyperoxaluria with
hyperoxalemia, elevated urine oxalate/creatinine ratios and reduced oxalate transport in
intestinal basolateral membrane vescicles (BLMVs). Satl” mice also exhibit leukocyte
infiltration around renal cortical vessels, suggestive of ureteral obstruction or obstructive
uropathy.

Conclusions: Our data demonstrates that Satl is crucial for oxalate homeostasis and is
linked to the development of calcium oxalate kidney stones. This animal model provides the
foundation for studying the roles of SAT1 (SLC26A1) in human kidney stone formation.

Funding: Government Support - Non-U.S.
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Activation of the Ca?*-Sensing Receptor Increases Renal Claudin-14
Expression and Urinary Ca’" Excretion Henrik Dimke, Prajakta Desai,
Wanling Pan, Jelena Borovac, R. Todd Alexander. Pediatrics & Physiology,
University of Alberta, Edmonton, AB, Canada.

Background: Kidney stones are a prevalent clinical condition imposing a large
economic burden to the healthcare system. Hypercalciuria remains the major risk factor
for development of a Ca?*-containing stone. The kidneys ability to alter Ca*" excretion in
response to changes in serum Ca?* is in part mediated by the Ca**-sensing receptor (CaSR).
A recent GWAS study linked claudin-14 (Cldn14) to kidneys stones. Moreover, recent
expression studies have localized cldn14 to the thick ascending limb (TAL) and revealed
that expression is regulated by the CaSR.

Methods: To interrogate the role of claudin-14 expression in calcium homeostasis we
manipulated Ca*"homeostasis in vivo by placing mice on altered calcium diets, administering
1,25-dihydroxyvitamin D, or the calcimimetic, Cinacalcet. We also over expressed Cldn14
in a renal epithelial cell culture model.

Results: We find that Cldn14 expression is increased by high dietary Ca®* intake and by
elevated serum Ca?* levels induced by prolonged 1,25-dihydroxyvitamin D, administration.
Consistent with this, activation of the CaSR in vivo via administration of the calcimimetic
Cinacalcet, led to a 40-fold increase in Cldn14 mRNA abundance. Moreover, overexpression
of Cldn14 in a cell culture model decreased paracellular Ca** flux by preferentially
decreasing cation permeability and consequently increasing transepithelial resistance.

Conclusions: These data support the existence of a mechanism whereby activation
of the CaSR in the TAL increases Cldn14 expression, thus blocking the paracellular
reabsorption of Ca". This molecular mechanism likely facilitates renal Ca>* losses in
response to elevated serum Ca*". Moreover, dysregulation of the newly described CaSR-
Cldn14 axis likely contributes to the development of hypercalciuria and kidney stones.

Funding: Government Support - Non-U.S.
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Genetic Hypercalciuric Stone-Forming Rats Have a Decrese in Paracellular
Permeability to Calcium in the Cortical Thick Ascending Limb
Suresh K. Ramakrishnan,! Alexandre Loupy,> Aurelie Edwards,! David A.
Bushinsky,® Pascal Houillier.> 'CNRS, P. et . Curie Univ., Paris, France;
’INSERM, Paris Descartes Univ., Paris, France, *University of Rochester
Medical Center, Rochester, NY.

Background: Idiopathic hypercalciuria (IH) is the principal risk factor for calcium (Ca)
nephrolithiasis. Patients with IH generally have increased intestinal Ca absorption, increased
bone resorption and a decreased renal tubular Ca reabsorption. The Genetic Hypercalciuric
Stone-forming (GHS) rats have been shown to have each of these pathophysiologic
abnormalities resulting in hypercalciuria and stone formation. Previous clearance studies
in GHS rats suggested deficient Ca transport in the thick ascending limb (TAL).

Methods: To test this hypothesis, we measured net transepithelial Ca transport (J,) in
in vitro microperfused cortical TAL from male GHS and control Sprague-Dawley (SD) rats.

Results: Under baseline conditions, J, was significantly lower in cTAL from GHS than
from SD rats (1.7+0.7 vs 4.9+1.2 pmol.min".mm™ (m+sd), p <0.001). In contrast, Jy,, Jo
and the transepithelial voltage were similar in GHS and SD rats. The passive transepithelial
permeability to Ca (P.,) was measured under conditions of transepithelial voltage clamp
obtained by imposing a dilution potential. P, was significantly lower in GHS than in SD
rats (4.7+0.4 vs 8.4+0.6 x 10° cm.s™!, p=0.0006). We then determined whether the defect in
Ca absorption in the cTAL could be reversed by inhibition of the calcium-sensing receptor
CaSR. When added in the bath, the calcilytic NPS2143 (1 uM) increased Ca absorption by
2.240.6 pmol.min".mm" in the SD rats and by 1.8+0.6 pmol.min".mm' in the GHS rats.
J, remained lower in GHS than in SD rats. Similarly, peritubular PTH (300 pM) increased
J¢, both in SD (by 2.1£0.7 pmol.min".mm™") and GHS rats (by 2.3+0.6 pmol.min".mm™")
but J, remained lower in GHS than in SD rats.

Conclusions: Thus GHS rats display a severe decrease in Ca absorption in the cTAL due
to a decrease in paracellular pathway permeability, which cannot be reversed by inhibiting
the CaSR or activating the PTH receptor. The molecular basis of the cTAL defect in Ca
permeability remains to be determined.

Funding: NIDDK Support, Government Support - Non-U.S.
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Defective SLC26A6-Mediated Oxalate Secretion in CFTR-Null Mice
Felix Knauf,' Robert Brent Thomson,' Marie E. Egan,” John R. Asplin,’ Peter
S. Aronson.! Medicine/Nephrology, Yale School of Medicine, New Haven, CT;
’Pediatrics/Pulmonology, Yale School of Medicine, New Haven, CT; *Litholink
Corporation, Chicago, IL.

Background: Patients with cystic fibrosis have an increased incidence of hyperoxaluria
and calcium-oxalate nephrolithiasis. Net intestinal absorption of dietary oxalate results from
passive paracellular oxalate absorption as modified by SLC26A6-mediated back-secretion of
oxalate. It has been postulated that fat malabsorption observed in patients with cystic fibrosis
leads to an increased oxalate absorption by reducing precipitation of oxalate with calcium
in the lumen of the intestine, thereby increasing soluble oxalate available for absorption.
We used CFTR-null mice to test the additional hypothesis that SLC26A6-mediated oxalate
secretion is defective in cystic fibrosis.

Methods: We mounted isolated intestinal tissue from wild-type and CF7R-null mice
in Ussing chambers and measured active secretion of [14C]-oxalate. To determine the
specificity of any observed defect in active oxalate secretion, we also assayed active [14C]-
glucose absorption. Duodenum was harvested and probed for SLC26A6 protein expression
normalized to actin by Western blot analysis. Plasma and urine oxalate levels were measured.

Results: Active oxalate secretion was completely abolished in intestinal tissue isolated
from CFTR-null mice as compared to wild-type mice. Glucose absorption was not changed
between wild-type and CFTR-null mice, indicating that the effect of CFTR deletion to
reduce oxalate secretion is not the result of a general downregulation of intestinal transport
processes. Intestinal SLC26A6 protein abundance was reduced by 50% in CFTR-null mice
compared with wild-type mice. Serum and urine oxalate levels were 3-fold increased in
CFTR-null mice compared to wild-type mice.

Conclusions: We demonstrate that SLC26A6-mediated oxalate secretion in the
intestine is impaired in a mouse model of cystic fibrosis. Downregulation of SLC26A6 may
contribute to the increased net absorption of dietary oxalate contributing to hyperoxalemia,
hyperoxaluria and increased risk for calcium-oxalate stone formation observed in patients
with cystic fibrosis.

Funding: NIDDK Support, Private Foundation Support

FR-OR060

Calcium-Induced Acid Secretion in the Cortical Collecting Duct Involves
GPRC6A Marie-lucile Figuéres,' Alexandre Loupy,' Suresh K. Ramakrishnan,?
Patrick Bruneval,! Chantal Mandet,' Sanela Smajilovic,® Hans Bréauner-osborne,’
Pascal Houillier.! INSERM, ParisDescartes Univ., Paris, France; *CNRS,
P.&M. Curie Univ., Paris, France, *Copenhagen Univ., Copenhagen, Denmark.

Background: Hypercalciuria stimulates urinary acidification that might protect
against the formation of calcium(Ca) stones. However, the mechanism of Ca-sensing in
the collecting duct (CD) remains elusive. We hypothesized that GPRC6A, a G protein-
coupled receptor related to CaSR, may be involved in the urinary acidification elicited by
hypercalciuria. This study aimed at localizing GPRC6A in the kidney and at assessing its
role in the Ca-dependent urine acidification.
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Methods: GPRC6A and CaSR proteins were localized by immunohistochemistry (THC)
on serial sections of mouse kidney, using anti-GPRC6A and anti-CaSR antibodies (from
MBL and ABR, respectively). The activity of H" transporters was assessed by measuring
the initial rate of alkalinisation of type A intercalated cells after intracellular acidification
by the NHy/NH," prepulse method in in vitro microperfused cortical CD.

Results: IHC experiments with the anti-GPRC6A antibody revealed a predominant
staining of intercalated cells of cortical and medullary CD. No staining was present in
Gpre6a’- mice. No staining of CD was observed with the anti-CaSR antibody. In Gprc6a™*
mice, the initial rate of cell alkalinisation was 0.17+0.02 and 0.384+0.05 UpH/min in the
presence of 1 and 3 mM luminal Ca, respectively (p = 0.002). In Gprc6a™ littermate mice,
the initial rate of cell alkalinisation was 0.29+0.07 and 0.23+0.06 UpH/min in the presence
of 1 and 3 mM Ca, respectively (p = 0.5).

Conclusions: In the mouse CD, GPRC6A is expressed in intercalated cells of CD.
Increasing luminal Ca concentration stimulates H™ secretion by intercalated cells, an effect
involving GPRC6A.

Funding: Government Support - Non-U.S.
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Effect of Parathyroid Hormone and FGF23 on Fractional Excretion of
Phosphorus in Stone Formers and Controls Anna L. Zisman,' Kristin J.
Bergsland,' Kenneth E. White,? Fredric L. Coe,' Elaine M. Worcester.! 'Section
of Nephrology, University of Chicago, Chicago, IL; *Department of Medical
and Molecular Genetics, Indiana University, Indianapolis, IN.

Background: The average serum phosphorus (P) of calcium stone formers (SF) with
idiopathic hypercalciuria (IH) is lower than among normal people; their hypophosphatemia
is associated with an increase in overall fractional excretion of filtered P (FEP).

Methods: We have measured FGF23 (using the Kainos assay), PTH, P, and FEP in 18
SF with IH and 7 controls (C) studied on standard diets in the CRC. Fasting and fed time
periods were analyzed separately. To determine the independent correlation with FEP we
used stepwise multivariate analysis with FEP as the dependent variable.

Results: FGF23 correlated directly with P in SF but not C. PTH correlated with
FEP in SF and C. In the stepwise multivariate analysis with FEP in the fasting state as
the dependent variable, PTH and subject group (Code, SF vs. C) entered the model with
significant F values (PTH F=26, Code F=6, p<0.01 for both), R*=0.3. In model of FEP in
the fed state, PTH and Code (F=33 and 26, respectively; R*=0.11) entered the model. FGF
did not enter either model, nor did the cross product of Code with either PTH or FGF23.
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Conclusions: Although FGF23 was strongly related to P in SF the relationship was a
direct one, whereas it must be inverse if FGF23 is lowering P via increase of FEP. On the
other hand PTH was strongly correlated with FEP as one expects if it is the cause of reduced
P. FGF23 did not enter as an independent term in the multivariable model indicating a lack
of effect. Analysis of TmP/GFR gave similar results (not shown). We conclude that the
increased FEP of SF is not due to FGF23.

Funding: NIDDK Support
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WNK Signaling Can Control Renal Oxalate Transport and Calcium
Oxalate Crystal Formation in Drosophila Taku Hirata,'? Anna Czapar,'?
Consuelo Plata,® David B. Mount,® Gerardo Gamba,> Pablo Cabrero,* Erik L.
Ritman,' Julian A.T. Dow,*> Michael F. Romero."? 'Physiol & BME, Mayo
Clinic, Rochester, MN; “Mayo O’Brien Urol Res Ctr, Mayo Clinic, Rochester,
MN;, 3Molec Physiol Unit, Nephrol, INNSZ & 1IB, UNAM, Mexico City, Mexico,
“Molec, Cell and Sys Biol, U Glasgow, Glasgow, United Kingdom, *Clin Lab
Sciences, Coll Appl Med Sci, King Saud U, Riyadh, Saudi Arabia; °Renal Div,
Brigham & Women s Hospital, Boston, MA.

Background: Kidney stones (nephrolithiasis) are a painful and expensive health care
issue with complex etiology. More than 70% of stones are calcium oxalate (CaOx). Some
Slc26 genes encode proteins that transport oxalate in the gut and kidney. Slc26a6 knockout
mice have hyperoxaluria and CaOx stones. Yet, the details of ox* transport in the gut and
kidney, e.g., regulation or signaling factors, are poorly understood or not investigated. To
overcome this issue, our group established Drosophila kidney stone model using dSlc26a5/6
(dPrestin), Drosophila orthologue of Slc26a6, for a simple, fast and straight forward analysis.
Additionally, we and others found that WNK signaling controls Slc26 transporter activities.

Methods: (in vitro) Using Xenopus oocytes, the effect of WNK signaling kinases
(WNK or SPAK/OSR1) on mSlc26a6 and dPrestin transport activities were examined. (in
vivo) To evaluate in vivo effect on stone formation in fly, we dissected Malpighian tubules
(MT) from SPAK/OSR1 mutant (frayed) and wild-type and observed stone formation by
soaking them in a Na-oxalate solution.

Results: mSIc26a6 and dPrestin transport activities are increased in the presence of
active mWNK3 and dSPAK/OSRI, respectively and suppressed by dominant-negative
clones of these kinases. OSR1 fly mutants showed decreased CaOx crystal formation in
MT when compared to wild-type flies.

Conclusions: Our observations indicate that WNK/OSRI signaling controls CaOx
crystal formation by regulating oxalate secretion via dPrestin at MT, thus, we hypothesize
that a similar regulation system exists in humans. This is the first report to examine in
vivo function and intercellular signaling relating oxalate absorption and secretion by
renal tubules.

Funding: NIDDK Support, Other NIH Support - EY017732
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Increased Intestinal Barrier Permeability Contributes to Hyperoxaluria
in Obese Mice Hatim A. Hassan,' Ruhul Amin,' Sireesha Ratakonda,' Sapna
Sharma,' Ignacio Granja,? John R. Asplin.> 'Medicine, University of Chicago,
Chicago, IL, °Litholink Corporation, Chicago, IL.

Background: The majority of kidney stones are composed of calcium oxalate, and
minor changes in urine oxalate affect stone risk. Obesity is a risk factor for kidney stones
and obese patients often have mild hyperoxaluria. A positive correlation between increased
body size and elevated urine oxalate excretion was reported. However, the mechanism(s)
underlying this positive correlation remain(s) unknown. To explore the pathogenesis
of obesity-associated hyperoxaluria, urine oxalate levels were measured in Ob (an
animal model of obesity) mice and their lean controls (C). Ob mice were found to have
significantly higher urine oxalate (adjusted for Cr) compared with C (uM: C=19.43+1.43;
Ob=48.27+5.09). Significant hyperoxaluria was also seen in Db (another obesity model)
mice compared with C (> 2-fold). Since the Ob mice are hyperphagic, the mice were pair-
fed (4 g/mouse/day, based on our finding a control and an Ob mouse consume 4.03+0.22
and 7.58+0.59 g/day, respectively) and significant hyperoxaluria was still observed in Ob
mice (UM: C=13.84+1.08; Ob=30.94+5.43), indicating that it is not due to overeating. Ob
mice have increased intestinal paracellular permeability and intestinal oxalate absorption
was shown to be passive through the paracellualr pathway. We thus used the mouse ex
vivo intestinal loop model to assess intestinal paracellular permeability, and observed
significantly higher jejunal (> 46%) and ileal (> 30%) '*C-oxalate and *H-mannitol (a
paracellular marker) fluxes (from lumen to outside medium bathing the loops) in Ob mice
compared with C. Obesity is characterized by increased systemic inflammation (e.g. IFN-y
{I}, TNF-a {T}) and oxidative stress (e.g. H,0,). H,0, and cytokines (I+T), which are
known to disrupt intestinal barrier function, caused > 5 - and 2-fold increase in apical to
basolateral “C-oxalate and *H-mannitol fluxes in human intestinal Caco2 cells compared
with controls, respectively. We conclude that increased intestinal barrier permeability
contributes to hyperoxaluria in obese mice by increasing passive oxalate absorptive flux.

Funding: NIDDK Support, Private Foundation Support
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Should Pediatric Idiopathic Hypercalciuria Be Treated with Hypocalciuric
Agents? Maria Goretti Penido,' Marcelo S. Tavares,' Lucas Lage Marinho,' Igor
Leao Araujo,' Uri S. Alon.? 'Pediatric Nephrology Unit, School of Medicine,
Federal University of Minas Gerais, Belo Horizonte, Minas Gerais, Brazil;
’Bone and Mineral Disorders Clinic, Pediatric Nephrology, Children’s Mercy
Hospital, University of Missouri, Kansas City, MO.

Background: The issues related to the need for hypocalciuric therapy, its nature and
duration, in children with Idiopathic Hypercalciuria (IH) remains to be determined. This
treatment may be required not only to protect against stone formation but also against low
bone density, documented in many of these patients. The aim of this study was to examine
whether thiazides have a beneficial effect on bone mass in children with IH.
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Methods: We have followed 40 children with TH (62.5% male) aged 10.5+3.5 yr, for
median time of 6.0 yr (4.5-8.3). Initial approach consisted of dietary modifications for 4
months. In case of no normalization of calcium excretion with dietary measures, potassium
citrate was added (0.5-1.0 mEq/kg/day), to the dietary measures for 2 months. Treatment
with thiazide was initiated (0.5-1.0 mg/kg/day) in association with K-citrate if there was no
improvement of calciuria levels after 2 months on alkali treatment. Patients took K-citrate
alone or combined with thiazides for at least 1 year. Initial bone densitometry (BMD)
was performed before patients started treatment with K-citrate, and the final BMD was
conducted at the end of follow-up. Nine patients took K-citrate alone (Group G1) and 31
received K-citrate and thiazides (Group G2).

Results: There were no differences in age, BMI Z-scores, biochemical and mineral
parameters between G1 and G2 before and after treatment. BMD Z-score of the lumbar
spine (L1-L4) increased significantly with treatment in G2 from -1.7 to -1.4 (p=0.04;
U-Test Mann-Whitney) but there was no improvement in G1 (from -1.3 to -1.6; p=0.16).

Conclusions: Our results point to a beneficial effect of thiazides on BMD in children
with TH. We speculate that thiazide may have a role in acheivement of positive calcium
balance and consequently optimal peak bone mass, and suggest further prospective
randomized studies on the effect of thiazide therapy in children with IH.

FR-OR065

Molecular Genetic Characterization of Primary Hyperoxaluria
Pedigrees: Update of the International Primary Hyperoxaluria Registry
Sandro Rossetti, Andrea G. Cogal, Carla G. Monico, Barbara M. Seide, Julie B.
Olson, Alicia Meek, Dawn S. Milliner. Mayo Clinic, Rochester, MN.

Background: Primary Hyperoxaluria (PH) is an autosomal recessive condition
characterized by the development of kidney stones and end stage renal failure. PH is caused
by mutations at the AGXT (PH1), GRHPR (PH2) and HOGA1 (PH3) genes.

Methods: The International PH Registry collected a cohort of 280 unrelated pedigrees
with a clinical diagnosis compatible with primary hyperoxaluria where DNA from at least
one proband was available for genetic analysis. We sequenced the 3 PH disease genes in this
PH cohort by bidirectional sequencing of all the coding exons using M13-tailed primers.
Mutations were segregated in all available family members.

Results: Of the 280 pedigrees, 219 (78%) provided sufficient mutation data for disease
classification as PH1 (167, 76%), PH2 (22, 10%) or PH3 (30, 14%) disease, while 61 (22%)
remained mutation negative. Of these 219 pedigrees, 208 (95%) were fully resolved with
2 recessively inherited mutations (160 AGXT pedigrees-77%, 20 GRHPR-10% and 28
HOGAI-13%); in 11 pedigrees (5%) only one mutation was identified (7 AGXT pedigrees, 2
GRHPR pedigrees and 2 HOGA 1 pedigrees). In total, we identified 327 4 GXT disease alleles
(110 missense-33%, 87 truncating-27%, 3 in frame indels-1%, and 127 mis-targeting-39%);
44 GRHPR disease alleles (17 missense-39%, 27 truncating-61%); and 60 HOGAI disease
allele (16 missense-27%, 1 truncating-1%, 43 in-frame indels-72%). While the largest
group of AGXT disease alleles is missense, truncating and in-frame indels are the largest
group for GRHPR and HOGAI.

Conclusions: We characterized the genetics of a large PH population, ideal for
genotype-phenotype correlations and disease natural history analysis. PH3 represents a
considerable proportion of cases in this cohort, second only to PHI. Atypical mutations
may be present in the 11 partially resolved PH pedigrees, suitable to further analysis by
deep sequencing the entire genomic structure of the PH genes. The presence of a sizable
group of mutation-negative PH pedigrees, suitable to whole exome analysis, suggests the
involvement of additional, yet to be identified disease genes.

Funding: NIDDK Support

FR-OR066

Endogenous Klotho Regulates Proliferative Effects of FGF23 in Human
Endothelial Cells, In Vitro Chih-ping Chung,'? Tzong-Shi Lu,' Kenneth
Lim,"? Christina Lee,' Daniel Zehnder,’ Li-Li Hsiao.! 'Renal Division, Brigham
and Women's Hospital, Harvard Medical School, Boston, MA; *Department of
Neurology, Taipei Veterans General Hospital, Taipei, Taiwan; *Clinical Sciences
Research Institute, Warwick Medical School, United Kingdom.

Background: Rising FGF-23 levels have been associated with cardiovascular disease
and mortality in CKD. We previously showed that this may in part, be due to progressive
resistance to FGF-23 caused by Klotho deficiency in cells of the arterial wall. Here, we
hypothesize site-specific differential expression of Klotho in human endothelial cells and
that FGF-23 effects are dependent on this expression pattern.

Methods: /n vitro models: Human aorta endothelial cells (HAECs) +/- Klotho siRNA;
brain microvascular endothelial cells (HBMECs) +/- 0.2 nM recombinant human Klotho.
Assessment of cell proliferation: XTT assay.

Results: We show for the first time Klotho is expressed in HAECs at both the mRNA
and protein level. In addition, FGFR1 is also expressed in HAECs. Previous studies showed
that Klotho-FGFR1 is the principal receptor-site for FGF-23 signaling, here we show that
FGF-23 stimulated significant proliferation of HAECs at 50ng/ml and 100ng/ml in our
dose dependent studies, however these effects were mitigated by Klotho knockdown.
In contrast, we found that HBMECs expresses FGFR1 but not Klotho. And FGF-23 did
not stimulate HBMEC proliferation in dose dependent studies (0 — 100 ng/ml). We next
investigated whether circulating Klotho could render HBMECs responsive to FGF-23. Our
results showed that treatment with FGF-23 in the presence of recombinant soluble human
Klotho did not stimulate HBMEC proliferation.

Conclusions: Our study shows for the first time, site-specific Klotho expression
within the human vascular endothelium where its expression confers FGF-23 responsive
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properties. Specifically, expression of Klotho in HAEC confers this cell-type responsive
to FGF-23 proliferative effects whilst its absence in HBMECsS renders these cells resistant
to this FGF-23-related effect.

FR-OR067

Increased Plasma Fibroblast Growth Factor 23 Is Associated with an
Impaired Response to Intensified Antiproteinuric Therapy Jelmer Kor
Humalda,' Arjan J. Kwakernaak,! Marc G. Vervloet,” Pieter M. Ter Wee,”
Gerjan Navis,' Martin H. De Borst.! 'Nephrology, University Medical Center
Groningen, *Nephrology, Free University Medical Center Amsterdam, the
Netherlands, for NiGrAm.

Background: Fibroblast growth factor 23 (FGF23) is an independent risk factor
for chronic kidney disease (CKD) progression and cardiovascular disease. High serum
phosphate has been associated with impaired efficacy of RAAS-blockade, but the role
of FGF23 is unknown. We hypothesized that high FGF23 levels impair the response to
intensification of antiproteinuric therapy.

Methods: Post-hoc analysis of a 2x2 crossover RCT aimed at maximizing the effect
of RAAS-blockade. Non-diabetic CKD patients (n=51) on background ACE:i (lisinopril 40
mg/day) underwent four 6-week periods with add-on valsartan 320 mg/day (ACEi+ARB) or
placebo, with either regular (RS, 186[150-216] mmol/d) or low (LS, 97[68-130] mmol/d)
sodium diet. Plasma C-terminal FGF23 levels were measured by ELISA.

Results: At baseline (ACEi+RS) median UP was 1.9[IQR 0.9-3.4] g/d, creatinine
clearance (CrCl) 69[50-108] ml/min and FGF23 146[119-244] U/mL. During maximal
therapy (ACEi+ARB+LS) UP decreased to 0.7[0.4-1.4] g/d (p<0.001) and CrCl to 59[42-77]
mL/min (p<0.001). At baseline, UP was similar in tertiles of FGF23. Patients in the lowest
baseline FGF23 tertile responded stronger to therapy intensification (72%[46%-90%] UP
reduction (UPR) by ACEi+ARB+LS vs baseline) compared to those in the highest tertile
(40%[25%-65%] UPR, p<0.05). In multivariate analysis, baseline FGF23 predicted UPR
(st. B -0.65, p<0.05) independent of CrClI (St.  0.16, NS), BMI (St. $ 0.46, p<0.05), UP
(St. B 0.29, NS), serum phosphate (St. $ 0.19, NS), phosphate excretion (St. $ -0.10, NS),
age and gender. FGF23 was also the only determinant (St. $ 0.79, p<0.05) for UPR during
ACEI+LS (47%[30%-66%]) but not during ACEi+ARB+RS (20%][-12%-41%]). Neither
FGF23 nor other variables predicted SBP reduction.

Conclusions: Higher baseline FGF23 levels are independently associated with an
impaired response to intensification of antiproteinuric therapy by add-on salt restriction
with or without ARB. Future studies should confirm whether reduction of FGF23 could
enhance RAAS-blockade efficacy.

Funding: Government Support - Non-U.S.
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Effects of Dietary Phosphate Restriction and Lanthanum Carbonate on
Fibroblast Growth Factor 23 in Chronic Kidney Disease Tamara Isakova,'
Allison Barchi-Chung,' Gwen Enfield,' Kelsey T. Smith,' Gabriela S. Vargas,'
Jessica Houston,' Huiliang Xie,' Patricia R. Wahl Pristau,! Eva Schiavenato,'
Austin Dosch,' Jorge Diego,' Oliver Lenz,' Gabriel Contreras,! Armando
Mendez,' Rory Weiner,” Myles S. Wolf.! 'University of Miami Miller School of
Medicine, Miami, FL; ’Massachusetts General Hospital, Boston, MA.

Background: FGF23 excess is the earliest and most common mineral metabolism
abnormality in CKD patients, in whom it is associated with left ventricular hypertrophy and
with increased risks of death and end stage renal disease. Though prior studies suggested
that interventions targeting dietary phosphate intake or absorption may decrease FGF23, it
remains unknown if combining phosphate binders with dietary counseling based phosphate
restriction will have synergistic effects.

Methods: In this single-blinded, placebo-controlled 3-month study, we randomly
assigned 39 patients with CKD stage 3—4 and normal serum phosphate levels to four groups:
double placebo (ad lib diet plus lanthanum carbonate placebo, 10 patients), diet alone (900-
mg phosphate diet plus lanthanum carbonate placebo, 10), lanthanum carbonate alone (ad
lib diet plus lanthanum carbonate, 11), and diet-lanthanum carbonate (900-mg phosphate
diet plus lanthanum carbonate, 8). The dose of lanthanum carbonate was 1000 mg three
times daily with meals. Dietary restriction was accomplished with dietary counseling.

Results: At baseline, mean eGFR was 38+11 ml/min/1.73 m? mean serum phosphate
was 3.6+0.7 mg/dl, and median FGF23 was 128 (interquartile range 89 — 155) RU/ml. Diet
and lanthanum carbonate alone each significantly lowered FGF23: 22% and 19% decline,
respectively (P=0.01 for both). However, the diet-lanthanum carbonate group resulted in
a 35% decrease in FGF23 (P for interaction 0.009), suggesting synergy between diet and
lanthanum carbonate.

Conclusions: Over the course of three months, lanthanum carbonate and dietary
phosphate restriction synergistically decrease FGF23 levels in normophosphatemic CKD
patients.

Funding: NIDDK Support, Pharmaceutical Company Support - Shire
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Vitamin D-Induced Antibacterial Activity in Cells from Peritoneal Dialysate
Effluent Justine Bacchetta, Rene Chun, Barbara Gales, Joshua Zaritsky,
Sandrine Leroy, Katherine Wesseling-Perry, Isidro B. Salusky, Martin Hewison.
UCLA, Los Angeles, CA.

Background: Vitamin D has potent immunomodulatory properties, notably the
induction of antibacterial innate immunity. The aim of this study was to assess potential
antibacterial benefits of vitamin D in patients undergoing peritoneal dialysis (PD),
hypothesizing that peritoneal monocytes may be targets for vitamin D.

Methods: PD cells were isolated from 24 hr PD effluent in 27 non-infected patients
and studied by FACS (common leukocyte marker CD45 and monocyte marker CD14), and
RT-PCR to assess expression of vitamin D-related genes (VDR, CYP27B1, CYP24A1,
LL37 encoding antibacterial cathelicidin) at baseline and after in vitro exposure to vitamin
D. We also performed a clinical prospective trial in 12 PD patients (median age 20.8 yrs) to
study the impact of an oral supplementation with vitasmin D2 (100,000 IU/wk for 4 wks).

Results: In the 27 samples obtained at baseline, PD cells were mainly monocytic
(38+18% CD14/CD45 double positive), while 25£15% were only CD45 positive and
324+20% were double negative. There was a strong association between expression of
CYP27B1 and LL37 (r= 0.637, p<0.001). In vitro treatment with 25D (100 nM, 6hrs) or
1,25D (5 nM) induced expression of LL37 in PD cells, demonstrating the ability of these
cells to utilize different forms of vitamin D for antibacterial responses. After one month
of vitamin D2 supplementation, patient serum concentrations of 25D rose from 19+8 ng/
ml to 40+15 (p=0.002) but this had no effect on: 1) associated circulating markers such
as PTH; 2) expression of CD14/CD45 by PD cells; 3) concentrations of LL37 in dialysis
effluent. However, after adjustment for the proportion of CD14 negative/CD45 positive
cells, PD cells showed significantly higher levels of LL37 expression following vitamin
D supplementation (1.85-fold, p=0.01).

Conclusions: These data show for the first time that PD cells have a functional intracrine
system for vitamin D-induced innate immunity. This response is enhanced following
vitamin D supplementation in vivo, highlighting an important new function for vitamin D
in preventing infectious related complications in PD patients.

Funding: NIDDK Support, Private Foundation Support
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Furosemide-Induced Increase of Plasma Parathyroid Hormone Is Mediated
by the Calcium-Sensing Receptor in Humans Valentina Forni, Marie-Eve
Muller, Carole Zweiacker, Marc P. Maillard, Michel Burnier, Olivier Bonny.
Néphrologie/Hypertension, Centre Hospitalier Universitaire Vaudois, Lausanne,
Vaud, Switzerland.

Background: Chronic oral furosemide administration has been reported to increase
intact plasma parathormone (iPTH) levels in humans, alike acute furosemide injections
in the rat, but the mechanisms of this interaction are still unknown. Experiments on rats
suggested that acute administration of a calcimimetic could blunt this effect. We designed
a prospective randomized placebo-controlled crossover study addressing the role of the
calcium sensing receptor in the iPTH response to furosemide.

Methods: 12 Caucasian, non-smoker healthy males were enrolled. After 3 days of a
fixed salt diet, they received either a single dose of 60 mg cinacalcet or placebo with at
least one week interval. Three hours after cinacalcet, 20 mg furosemide were given iv.
Plasma levels of iPTH and plasma and urinary levels of calcium, sodium and potassium
were measured at baseline (before cinacalcet), before the furosemide injection and at regular
time intervals (every 15 minutes for the first hour, then each hour for the next ten hours)
after the administration of furosemide.

Results: Plasma iPTH levels were suppressed (38.0+12.0 ng/l vs 2.41.7 ng/l, p<0.05),
and calciuria was increased 3 h after administration of cinacalcet and before furosemide
injection. Under placebo, a sharp increase in plasma iPTH levels was observed as soon
as15 min after furosemide injection (from 20.9+6.6ng/1 before to 33.2+10.7 ng/l), while
subjects under cinacalcet showed only blunted iPTH response (from 2.4+ 1.7 ng/l to
3.242.9 ng/ml). Furosemide induced a significant decrease in plasma ionized calcium
in cinacalcet-treated subjects, an effect which was absent in subjects under placebo. The
changes in plasma sodium and potassium after furosemide were comparable in both
cinacalcet and placebo groups.

Conclusions: These data show in humans that furosemide acutely stimulates iPTH an
effect which is blunted by the administration of a calcimimetic despite a decrease in plasma
ionized calcium. Changes in sodium and potassium levels do probably not play any role
in the iPTH response to furosemide.

Funding: Private Foundation Support
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microRNAs Are Essential to the Response of the Parathyroids to
Hypocalcemia but Not to a Calcimimetic or Experimental Uremia in
Mice Vitali Shilo, Chofit Chai, Justin Silver, Tally Naveh-Many. Nephrology,
Hadassah Hebrew University Medical Center, Jerusalem, Israel.

Background: microRNAs (miRNAs) are short non-coding RNA molecules that affect
protein levels by sequence-specific repression of translation and mRNA degradation.The
final step in miRNA maturation is mediated by Dicer, a RNase I1I-like enzyme expressed
in all cell types that is essential for life.

Methods: To study the role of miRNAs in the parathyroid we have generated
parathyroid specific dicer knock-out (PT-Dicer”) mice.

Mineral Disease: Vitamin D, PTH, FGF-23
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Results: Remarkably, the PT-Dicer”” mice failed to increase serum PTH after a
short-term decrease in serum Ca* by EGTA as compared to the 3-fold increase in serum
PTH in the control mice. Furthermore, the PT-Dicer” mice failed to develop secondary
hyperparathyroidism (SHPT) due to a prolonged calcium depleted diet as compared to the
10-fold increase in serum PTH levels in the control mice. Chronic hypocalcemia not only
failed to increase serum in the PT-Dicer”” mice but also PTH mRNA levels. These results
show that parathyroid miRNAs are necessary for the response of the parathyroid to both
acute and chronic hypocalcemia. In contrast, activation of the calcium receptor (CaR) by
a calcimimetic decreased serum PTH in both PT-Dicer” and control mice, suggesting that
activation of the CaR acts through a different pathway from hypocalcemia that does not
involve miRNAs. Our results imply that the increased PTH secretion of hypocalcemia
is not just due to relaxation of the parathyroid CaR but is an active process dependent
upon miRNAs. Experimental uremia was induced in control and PT-Dicer” mice by
aristolochic acid and a high phosphorus diet. Surprisingly, both PT-Dicer” and control
mice developed SHPT indicating a different mechanism for the SHPT of CKD from that
of chronic hypocalcemia.

Conclusions: Therefore, the PT-Dicer” mice demonstrate that miRNAs in the
parathyroid are essential for the response of the parathyroids to acute and chronic
hypocalemia but not for the SHPT of CKD and activation of the CaR by a calcimimetic.

FR-OR072

The HNF1P Transcription Factor Regulates Human PTH Gene
Transcription Silvia Ferr¢,> Ernie M.H.F. Bongers,’ Elisabeth Cornelissen,*
Kazushige Sakaguchi,® Yasumasa Iwasaki,® Gerben A. Boekel Van,' Jack F.
Wetzels,' Joost G. Hoenderop,? René J. Bindels,? Tom Nijenhuis.! 'Nephrology,
Radboud University Nijmegen Medical Centre (RUNMC), Netherlands;
’Physiology, RUNMC, Netherlands; *Genetics, RUNMC, Netherlands;
‘Pediatrics, RUNMC, Netherlands, *Molecular Cell Biology, Wakayama
University, Japan, *Endocrinology, Kochi Medical School, Japan.

Background: Parathyroid hormone (PTH) plays a key role in Ca?* and PO,*
homeostasis. Heterozygous mutations or deletions of the transcription factor HNF1f
result in a heterogeneous syndrome characterized by renal cysts and diabetes (RCAD),
together with a variety of other extra-renal and renal manifestations. Since we observed
hyperparathyroidism in several of these patients, we tested the hypothesis of a direct role of
HNF1B in the transcriptional regulation of the human PTH gene in the parathyroid gland.

Methods: We assessed 11 patients, 9 with heterozygous HNF 1 whole gene deletions
and 2 with frameshift mutations (c.18delG and ¢.883C>T). HNF1p expression in human
parathyroid tissue and in a rat parathyroid cell line (PT-r) was evaluated. The HNF1pB-
responsiveness of the human PTH promoter and localization of putative HNF 1 B-responsive
elements were investigated by luciferase-reporter assays and serially deleted promoter
analyses.

Results: Eight out of 11 patients showed hyperparathyroidism. In one of these, the
hyperparathyroidism was clearly appropriate for the level of renal function, in the others
it could be discrepant. We demonstrated HNF1p expression in nuclei of Ca*-sensing
receptor-positive chief cells in human parathyroid gland, and in the PT-r cell line. Co-
transfection of a PTH promoter-luciferase construct with a wild-type HNF1f construct
resulted in a maximal reduction of 30% of PTH promoter activity, while HNF1f mutants
lacked this inhibitory property. Serial deletions in the PTH promoter construct revealed that
the inhibitory effect of HNF1 resides -200/-70 bp from the transcription initiation site.

Conclusions: Our data demonstrate that HNF1 is a novel repressor of human PTH gene
transcription, which could explain the apparent early development of hyperparathyroidism
in patients with HNF1f mutations or deletions.

Funding: Private Foundation Support, Government Support - Non-U.S.
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FGF23 Regulates Renal Sodium Handling and Blood Pressure
Olena Andrukhova,' Svetlana Slavic,! Ute Zeitz,' Victoria Shalhoub,?> Beate
Lanske,’ Reinhold Erben.! ! University of Veterinary Medicine, Vienna, Austria;
2Amgen Inc, Thousand Oaks, CA; *Harvard School of Dental Medicine, Boston,
MA.

Background: Fibroblast growth factor-23 (FGF23) is a bone-derived endocrine signal
regulating renal phosphate reabsorption and vitamin D synthesis. In patients with chronic
kidney disease (CKD), FGF23 serum levels are associated with cardiovascular risk and
mortality for unknown reasons. In earlier studies, we found that FGF23 signaling in distal
renal tubules involves serum/glucocorticoid-regulated kinase 1 (SGK 1) and with-no lysine
kinase-4 (WNK4) which are both involved in renal sodium (Na) handling.

Methods: Here, we examined the role of FGF23 in the regulation of renal Na
reabsorption in gain- and loss-of-function models.

Results: Nine-month-old compound mutant mice deficient in both Fgf23 and vitamin D
receptor (VDR) function revealed increased urinary loss of Na, relative to wild-type (WT)
and VDR mutant mice. Serum aldosterone was elevated in compound mutants. Compound
mutants showed reduced membrane expression of the Na-chloride cotransporter NCC, but
upregulated expression of the epithelial Na channel ENaC, as measured by immunoblotting
of renal membrane preparations. Treatment of WT mice with recombinant FGF23 (rFGF23)
profoundly upregulated NCC membrane expression, and decreased ENaC membrane
abundance as well as serum aldosterone, 8 hours post-injection. After 5 days of treatment,
urinary Na excretion and urine volume was decreased, whereas systolic and diastolic blood
pressure, and heart-to-body weight ratio was increased in rFGF23-treated animals. In vitro
experiments with isolated distal tubular segments showed that rTFGF23 increased NCC and
decreased ENaC protein expression in an ERK1/2-SGK1 dependent fashion.

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral Abstract PO - Poster; PUB - Publication Only
Underline represents presenting author.

46A



J Am Soc Nephrol 23: 2012

Conclusions: Taken together, our data have uncovered a previously unknown function
of FGF23 in distal renal tubular Na reabsorption. Gain of FGF23 function results in renal
Na retention and volume overload due to increased NCC membrane abundance, leading to
hypertension and heart hypertrophy. Our data may explain why serum FGF23 is associated
with cardiovascular risk and mortality in patients with CKD.

FR-OR075

FGF23 Is More Strongly Associated with Death and Recurrent
Cardiovascular Events in Patients with Low Urine Phosphorus Excretion:
The Heart and Soul Study Julie R. Dominguez,' Michael Shlipak,? Kenneth
J. Mukamal,® Mary Whooley,* Joachim H. Ix.! ‘UCSD, San Diego, CA; °UCSF,
San Francisco, CA; ’Beth Israel Deaconess Medical Center, Boston, MA,; *UCSFE,
San Francisco, CA.

Background: Higher fibroblast growth factor-23 (FGF23) levels are associated with
cardiovascular disease (CVD) events. We explored whether this association differed in
persons with more or less phosphaturia in response to FGF23.

Methods: In 896 outpatients with stable CVD, we measured serum FGF23 and 24-
hour urine fractional excretion of phosphorus (FePi). Cox regression evaluated associations
between FGF23, FePi, and their interaction with CVD events (MI, stroke, CVD death)
and death.

Results: Mean age was 67+11 years and 82% were men. Mean baseline eGFR was
71+22 mL/min/1.73m? There were 183 CVD events and 295 deaths during 6.7 years
(mean) follow-up. The association of FGF23 with each outcome was modified by urinary
FePi (P-interactions with either outcome <0.008). In models adjusted for CVD risk factors,
kidney function, and PTH, those with high FGF23 but low FePi had the highest risk of
recurrent CVD events and death.

Association of FGF23 and Urine FePi Above or Below the Median with CVD Events and All-Cause
Mortality

# Events # at Risk HR (95% CI)
CVD Events (MI, stroke,|
CVD death)
Low FGF23/Low FePi |33 249 1.00 (ref)
Low FGF23/High FePi |36 199 1.16 (0.72-1.88)
|High FGF23/High FePi |61 249 1.26 (0.79-2.02)
|High FGF23/Low FePi_ |53 199 2.09 (1.33-3.29)
All-Cause Mortality
Low FGF23/Low FePi |56 249 1.00 (ref)
Low FGF23/High FePi |55 199 1.07 (0.73-1.57)
|High FGF23/High FePi |106 249 1.54 (1.07-2.20)
|High FGF23/Low FePi |78 199 2.19 (1.52-3.15)

Adjusted for age, sex, HRT use (women), diabetes, SBP, BMI, smoking, total cholesterol, HDL
cholesterol, CRP, eGFR, urine ACR, PTH

Conclusions: The association of high FGF23 with CVD events and death is stronger
in persons who also have low urine phosphorus excretion, independent of PTH. In such
individuals, the renal tubular response to FGF23 may not be optimal. Future studies should
determine whether integrated evaluation of FGF23 and urine FePi could serve as an indicator
of renal tubular dysfunction.

Funding: Other NIH Support - NHLBI Training Grant (T32 HL007261), NHLBI
RO1 (HL096851), Veterans Administration Support, Private Foundation Support
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IntB1 Is Required for Cystogenesis in Autosomal Dominant Polycystic
Kidney Disease Kim Lee,' Sylvia Boctor,' Laura M.C. Barisoni,> G. Luca
Gusella.! 'Medicine/Div of Nephrology, Mount Sinai School of Medicine, New
York, NY; 2Pathology, University of Miami, Miami, FL.

Background: Dysregulation of PKD1 leads to ADPKD, a disorder characterized by the
formation and expansion of multiple bilateral cysts that ultimately result in ESRD. Increased
accumulation of extracellular matrix (ECM) and the development of tubulointerstitial
fibrosis parallel the progression of ADPKD. Correspondingly, cystic epithelia express
higher levels of integrins, a class of heterodimeric ECM receptors. Signal transduction
via integrins mediates various cellular responses including proliferation, migration and
survival. Since these cellular processes are also altered in cystic cells, we asked whether
integrins are involved in the cystic development in ADPKD.

Methods: In the kidney, integrin B1 is the major 3 subunit that participates in most
of the integrin heterodimers. We therefore targeted /7gh! to ascertain the role of integrins
in the context of ADPKD. A double conditional knockout mouse model was generated in
which both Pkd! and Itghl are specifically ablated in collecting ducts expressing Aqp2-
Cre transgene.

Results: The single Pkdl knockout (KO) animals present kidneys with multiple
microcysts that become overtly polycystic by week 3, leading to renal failure and death
between several weeks to one year. In contrast, cystic development in the double knockout
(DKO) animals is dramatically reduced with significantly fewer and smaller renal cysts
present at any tested time. Cell proliferation, as measured by BrdU incorporation, is readily
detectable in the Pkd KO kidneys, but rarely observed in the kidneys of DKO and control
wild type animals. Concomitantly, the accumulation of ECM and interstitial fibrosis apparent
in the Pkd1 KO kidneys are undetectable in the DKO kidneys. Importantly, in accordance
with the phenotypic data, the renal function of the DKO animals is maintained at normal
levels, allowing them to reach a longer life span as control animals.

Conclusions: Overall, these data indicate that integrin 1 is a required component of
renal cystogenic process in ADPKD and that targeting the integrin signaling pathway may
be an effective approach against the progression of the disease.

Funding: Other U.S. Government Support
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Role of NEDD9 as a Regulator of Cystogenesis in Pkd1-Conditional
Knockout Model Anna Nikonova,' Olga Plotnikova,' Gregory G. Germino,’
Erica A. Golemis.! Fox Chase Cancer Center, Philadelphia, PA; *National
Institute of Diabetes and Digestive and Kidney Diseases, Bethesda, MD.

Background: Autosomal dominant polycystic kidney disease (ADPKD) is
characterized by progressive cyst formation and ultimate loss of renal function, caused by
mutational inactivation of polycystins 1 and 2 (PC1 and PC2, encoded by PKD! and PKD?2).
PC1 and PC2 function at cilia; a growing number of mutations in genes regulating ciliary
function are now known to impact cystogenesis. We have recently shown that the oncogenes
NEDDY/HEF1 and Aurora-A (AURKA) have unexpected actions relevant to PKD. NEDD9
activation of AURKA at the ciliary basal body controls ciliary disassembly. NEDD9 and
AURKA also bind and regulate the activity of the PC2 calcium channel, influencing
cytoplasmic Ca*". NEDD9 and AURKA are abundant and periodically active in normal
kidneys, with AURKA expression and activity elevated in early PKD-associated renal cysts.

Methods: We have now used a tamoxifen-Cre, Pkd1-floxed mouse model (> Piontek et
al, J Am Soc Nephrol 2004, 15:3035-43) crossed to Nedd9"- mice to investigate the effect
of eliminating NEDD9 expression on renal cyst formation.

Results: Analysis of the progression in cyst development using a combination of
immunohistochemical analysis and magnetic resonance imaging (MRI) revealed that
cystic burden and kidney volume increased more rapidly, and kidneys attained a greater
ratio to body weight, in Pkdl”"Nedd9" mice in comparison with PkdI” mice, although
Nedd9 ablation per se had no impact on cyst formation. Analysis of proliferation in primary
kidney cells obtained from P10 mice revealed accelerated rate of growth associated with a
Nedd9 " genotype. Cilia in primary kidney and kidney cells from Pkdl”"Nedd9" mice were
lengthened and deformed, and centrosomal defects were observed. Interestingly, endogenous
Nedd9 protein levels are upregulated in kidney lysates from Pkd /"~ mice in comparison to
wild type kidneys; analysis of related signaling is in progress.

Conclusions: These and other findings newly identify NEDD9 as a physiological
regulator of cystogenesis, and suggest use of NEDD9 as a biomarker for prognosis.

Funding: Other NIH Support - ROl CA63366
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BBSome Regulates Ciliary Trafficking of Polycystin-1 Xuefeng Su, Kaitlin
Driscoll, Gang Yao, Jing Zhou. Harvard Center for Polycystic Kidney Disease
Research, Brigham and Women's Hospital and Harvard Medical School,
Boston, MA.

Background: The Bardet-Biedl Syndrome (BBS) is a pleiotropic disorder characterized
by six primary features including renal dysfunction and cysts. Although sixteen genes have
been identified, the mechanism by which mutation in these genes causes BBS remains
largely unknown, particularly for the renal phenotype. Polycystin-1 (PC1) is an atypical
G-protein coupled receptor whose deficiency causes autosomal dominant polycystic kidney
disease (ADPKD).

Methods: Yeast two-hybrid screening was performed to identify potential interacting
partners of PC1. GST pull-down studies were used to identify interaction of PC1 with
different BBSome subunits. N-terminal YFP-tagged full-length PC1 construct (YFP-PC1)
and a set of related constructs were generated to examine whether PC1 trafficking to the
primary cilia is controlled by the BBSome. YFP-PCI1 trafficking in kidney epithelial cells
was evaluated by immunostaining. To evaluate the role of individual BBSome components
in the ciliary trafficking of PC1, stable BBS components depleted kidney epithelial cell
lines were developed by expressing respective small hairpin RNAs in lentiviral vectors.

Results: Through a yeast two-hybrid screening, we identified BBS8, a component of
the BBSome, as an interacting partner of polycystin-1. GST pull-down studies revealed
that PC1 interacts with four out of seven components of the BBSome. Lack of one but
not other BBSome components inhibits ciliary trafficking of PC1. Further experiments
using a dominant-negative ADP ribosylation factor-like small GTPase suggests a role of
holo-BBSome complex in this process. Deletion analyses of PC1 defined a critical motif
in the C—terminal cytoplasmic tail for the ciliary but not the plasma membrane targeting
of PC1. Notably, deletion of the most distal part of PC1 C-tail containing the VxPx motif,
a previously reported ciliary targeting sequence, had no detectable effect.

Conclusions: Taken together, we provide the first evidence of a biochemical association
between critical players of BBS and ADPKD. We propose that distinct components of BB.
Some are required for the ciliary trafficking of PC1.

Funding: NIDDK Support
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Polycystin-2 Ciliary Targeting Requires Polycystin-1 in a GPS-
Cleavage Dependent Manner in Distal Nephrons of Developing Kidneys
Hyunho Kim, Hangxue Xu, Qiong Huang, Valeriu Cebotaru, Feng Qian.
Nephrology, Johns Hopkins University SOM, Baltimore, MD.

Background: Autosomal dominant polycystic kidney disease (ADPKD) is
characterized by the formation of renal cysts that arise from dysfunction of the primary
cilium. It is caused by mutation in PKD/I or PKD2, which encode polycystin-1 (PC1)
or polycystin-2 (PC2) respectively. PCI is regulated in part by post-transcriptional
modifications via cleavage at the GPS domain that results in heterodimer consisting of the
N-terminal fragment (NTF) and C-terminal fragment (CTF). PC1 interacts physically with
PC2, a calcium-permeable cation channel. They both have been found in renal cilia and are
thought to function as a ciliary mechano-sensor that is important for maintaining proper
renal tubular diameter. We have previously shown that GPS cleavage of PC1 is essential
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for its full biological function and is frequently disrupted in ADPKD patients.Significantly,
Pkd1Y" knockin mice with expression of a non-cleavable PC1 (PC1V) develop distal tubular
cystic kidneys postnatally and die by ~Imonth of age.

Results: In this study, we found that PC2 is localized at the ER and cilia in Pkdl WT
MEF cells, whereas it is present only at the ER and is absent in the cilia of Pkd1""V and
Pkdl KO MEF cells. Importantly, PC2 is not stained in the cilia of precystic and cystic
distal tubules of Pkd1""¥ and Pkd1<* postnatal kidneys, while it is detectable in the cilia
of the matching WT controls. This result indicates that PC2 ciliary targeting requires PC1
in a GPS cleavage dependent manner in the distal tubules of developing kidneys. Using an
inducible expression system in MDCK cells, we showed that endogenous PC2 is targeted to
cilia upon expression of WT PC1, while expression of PC1V or a mutant PC1 lacking the
C-terminal PC2 interaction domain does not result in PC2 ciliary targeting. Biochemically,
Endo H resistant form of NTF and PC2 were found in the cilia of MDCK cells expressing
WT PC1, but were absent in the cilia of cells expressing the mutant PC1.

Conclusions: We conclude PC2 ciliary trafficking requires interaction with PC1.
the PC1/2 complex traffics to cilia via trans-Golgi in a GPS cleavage dependent manner.

Funding: NIDDK Support, Pharmaceutical Company Support - Maryland NKF
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Polycystin-1 Regulates Polycystin-2 Dephosphorylation at a Critical
Residue Important during Development and Disease Andrew J. Streets,'
Oliver Wessely,* Dorien J.M. Peters,? Albert C. Ong.! ‘Kidney Genetics Group,
Academic Unit of Nephrology, Sheffield Kidney Institute, University of Sheffield,
Sheffield, United Kingdom; *Department of Human Genetics, Leiden University
Medical Center, Leiden, Netherlands, >Department of Cell Biology, Cleveland
Clinic Foundation, Cleveland, OH.

Background: Mutations in PKDI (85%) or PKD2 (15%) account for almost all
cases of autosomal dominant polycystic kidney disease (ADPKD). The ADPKD proteins,
termed polycystin-1 (PC1) and polycystin-2 (PC2), interact via their C-termini to form a
receptor-ion channel complex which regulates kidney tubulogenesis. PC2 is a member of
the TRP superfamily of channel proteins whose function is regulated by phosphorylation.
The study aimed to determine whether PC2 phosphorylation is regulated by PC1, which if
pathologically increased might represent a therapeutic target in PKD1 patients.

Methods: LC MS/MS Mass Spec, phosphoserine antibody mapping, calcium imaging
and Xenopus rescue experiments.

Results: LC MS/MS Mass Spec identified a PC2-Ser*” phosphorylation site. A new
phosphospecific antibody to this site demonstrated that Ser®” is phosphorylated by two
different protein kinases, Protein kinase A (PKA) or Aurora A (AurA), and dephosphorylated
by Protein phosphatase 1 (PP1). Ser®”’ phosphorylation by PKA or AurA showed distinct
cell cycle and subcellular organisation, however it was constitutively phosphorylated in
cells and tissues lacking PC1. We show that Ser®? dephosphorylation is regulated by PC1
binding and the the recruitment of PP1. Ser®” phosphorylation was essential for Xenopus
pronephric development but when constitutively overexpressed, was associated with
enhanced ATP-dependent ER Ca*' release.

Conclusions: These results reveal a new functional dynamic link between PC1 and
PC2 which is critically dependent on their interaction. Targeting PC2 phosphorylation
could represent a promising new therapeutic approach in the treatment of PKD1 patients.

Funding: Government Support - Non-U.S.
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miR-17~92 miRNA Cluster Promotes Kidney Cyst Growth through
Repression of Cystic Kidney Disease Genes Vishal Patel, Darren Williams,
Sachin S. Hajarnis, Peter Igarashi. Internal Medicine, UT Southwestern,
Dallas, TX.

Background: microRNAs (miRNAs) are short, non-coding RNAs that negatively
regulate post-transcriptional gene expression. Dysregulation of miRNA expression has
been observed in animal models of PKD, but the roles of miRNAs in the pathogenesis of
PKD remain unclear.

Methods: miRNA microarrays and qRT-PCR analysis were performed on kidneys from
Ksp/Cre;Kif3a™ (Kif3a-KO) mice, an animal model of PKD. Transgenic mice that either
overexpress miR-17~92 or lack miR-17~92 in renal tubules were produced by Cre/loxP
recombination. TargetScan was used to identify candidate miR-17~92 targets, which were
validated by mRNA microarrays, qRT-PCR, and luciferase reporter assays.

Results: Microarray analysis showed increased expression of the miR-17~92 miRNA
cluster in cystic kidneys from Kif3a-KO mice. Upregulation of miR-17~92 was also
observed in three other mouse models of PKD. Transgenic overexpression of miR-17~92
in the kidney promotes proliferation of tubular epithelial cells, reduces the abundance of
mRNAs encoded by Pkdl, Pkd2, and Hnf-1B, and produces kidney cysts. Conversely,
deletion of miR-17~92 in the renal tubules of Kif3a-KO mice decreases proliferation,
retards kidney cyst growth, improves renal function, and prolongs survival. Members of
the miR-17~92 cluster bind to the 3’UTRs of mRNA transcripts encoded by Pkd1, Pkd2,
and Hnf-1P and inhibit the expression of a linked reporter gene. Genome-wide expression
profiling combined with bioinformatics analysis identified 258 additional miR-17~92 targets
that may have relevance to PKD pathogenesis.

Conclusions: The miR-17~92 miRNA cluster is overexpressed in PKD. Overexpression
of miR-17~92 is sufficient to produce kidney cysts, whereas inhibition of miR-17~92 retards
cyst growth. miR-17~92 mediates these effects through repression of cystic disease genes.
These findings demonstrate that miR-17~92 plays a key role in the progression of PKD
in vivo and provide a strong rationale for the development of inhibitors of miR-17~92 as
therapeutic agents in PKD.

Funding: NIDDK Support
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Crosstalk between Bicaudal-C and miRNAs in the Formation of Polycystic
Kidney Disease Oliver Wessely, Debora M. Cerqueira, Uyen Tran. Lerner
Research Institute/Cell Biology, Cleveland Clinic Foundation, Cleveland, OH.

Background: Polycystic Kidney Diseases are the leading cause of end-stage renal
failure and require extensive treatments, such as dialysis and kidney transplantation. Among
the many animal models to study the pathogenesis of these diseases mice carrying mutations
in the RNA-binding molecule Bicaudal-C (Bicc1) have been very valuable to understand
multiple aspects of the disease. Indeed, Bicc1 has turned out to be an evolutionary conserved
key player in polycystic kidney disease as loss-of-function causes cyst formation in humans,
mice and even the amphibian Xenopus. In the kidney, Biccl modulates the expression of
Polycystin-2 (Pkd2). Biccl acts as a post-transcriptional and regulates the stability of Pkd2
mRNA. Moreover, molecular analyses demonstrate that the miR-17 microRNA family
represses Pkd2 and that Biccl antagonizes this activity.

Results: Here we provide additional data on the in vivo importance of this antagonism.
Assaying the expression levels of the miR-17 miRNA family members by small RNA
sequencing demonstrated that only the miRNAs encoded in the miR-17-92 and the miR-
106b-25 cluster were expressed in the kidney. Moreover, their levels were not altered in
Biccl mutant mice. This implied that the antagonism between Biccl and the miR-17 family
was at the target gene level. It also suggested that lowering miRNA levels rescues the
effects of loosing Biccl. This hypothesis was addressed using mouse compound mutants.
We initially focused on reducing the miR-17 miRNA dose by analyzing Biccl/miR-17-92
compound mutant mice. Interestingly, removing only one copy of miR-17-92 was already
sufficient to dramatically reduce cystogenesis. The overall kidney volumes were reduced to
almost wild type levels at E18.5. Transcriptional profiling by mRNA sequencing validated
this effect. The kidney expression levels of several of the mRNAs altered in Biccl mutant
mice were restored to wild-type levels in the compound mutant mice.

Conclusions: Together these data suggest miRNAs are a crucial component of the
epithelial cell program disturbed in Polycystic Kidney Disease and that this program is
disrupted in Biccl mutant mice.

Funding: NIDDK Support
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MCP-1 Is the Primary Macrophage Recruitment Factor Produced
by Human and Mouse Polycystic Kidney Cells and Promotes Disease
Progression in cpk Mice Katherine Swenson-Fields, Carolyn J. Vivian, Darren
P. Wallace, Timothy A. Fields. The Kidney Institute, University of Kansas
Medical Center, Kansas City, KS.

Background: High concentrations of infiltrating macrophages (M®s) are present within
the kidneys of patients with autosomal dominant polycystic kidney disease (ADPKD) and
mice with PKD. Studies using PKD mouse models have suggested that these M®s, which
in the context of kidney injury are known to promote tissue repair, act in the cystic kidney to
promote cyst expansion and disease progression. Monocyte chemotactic protein 1 (MCP-1)
has been found in high concentrations in the cyst fluids and urine of ADPKD patients, but it
is not clear what role this factor plays in PKD pathophysiology. In this study, we assessed
the contribution of MCP-1 to human ADPKD cyst cell- and mouse congenital polycystic
kidney (cpk) cell-stimulated macrophage migration. We also used knockout mice to assess
the contribution of MCP-1 to disease progression in the ¢pk mouse model.

Methods: Conditioned media (CM) from primary ADPKD cyst and ¢pk mouse
kidney cells was collected and tested for monocyte chemoattractive activity (MCA) using
a transwell migration assay of THP-1 cells in the presence or absence of neutralizing
antibody against MCP-1. Heterozygous +/cpk mice were bred with MCP-1(Ccl2)” mice to
generate +/cpk:Ccl2” mice. These were interbred to generate cpk/cpk:Ccl2”- mice. Blood
urea nitrogen (BUN) was measured on P10.

Results: Both primary ADPKD cyst cells and cpk kidney cells produced robust
MCA. The majority of this MCA was blocked by the presence of maximally effective
concentrations of neutralizing antibody to MCP-1 but not by equivalent concentrations of
control Ig. To determine the contribution of MCP-1 to disease progression in ¢pk mice,
homozygous cpk strains also deficient for MCP-1 were generated. MCP-1 knockout
significantly improved both renal function (BUN of 51 + 6 mg/dL vs 69 +4 mg/dL; p=0.038)
and survival (21 £0.9 d vs 18 + 0.3 d; p=0.04). for cpk/cpk:Ccl2”" vs cpk/cpk:Ccl2* mice.

Conclusions: Therapeutic treatments that block MCP-1 production or neutralize its
activity may be viable strategies to block disease progression in PKD.

Funding: NIDDK Support
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A Single Amino Acid Deletion in the Polycystin-1 (PC1) C-Tail Affects
G-Protein Signaling and Causes PKD in Mice Stephen C. Parnell,! Brenda
S. Magenheimer,' Robin L. Maser,' Mallory A. Havens,> Lynn Magenheimer,'
Michelle Hastings,? James P. Calvet.! Kidney Inst, Univ of Kansas Med Ctr,
Kansas City, KS; *Dept of Cell Biol and Anatomy, Rosalind Franklin Univ,
Chicago, IL.

Background: An ADPKD-associated mutation causing deletion of a single leucine
residue within the PKD1 gene has been reported (L4131A, Afzal et al Hum Genet 1999
105:648), but is not known to be pathogenic. L4131 is located within a highly conserved
region in the C-tail of PC1 adjacent to the G-protein activation sequence (Parnell et al J Biol
Chem 2002 277:19566). To determine if L4131A is pathogenic, a knock-in mouse was made.
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Methods: The corresponding mouse mutation (L4122A) was introduced by targeted
insertion of a construct containing a floxed NEO cassette in Pkd1 intron 45 (Pkd1NEO).
Mice carrying PkdINEO were bred with the EIIA-Cre mouse to generate the Pkd1AL
allele. Matings with PkdINEO/+, Pkd1m1Bei/+ and Pkd1AL/+ mice were examined for
cystic offspring and were used for metanephric organ culture to assay cAMP-mediated
cyst formation. Splicing of intron 45 was analyzed by RT-PCR.

Results: While PkdINEO/+ and Pkd1AL/+ mice were normal, no PkdINEO/NEO,
PkdINEO/m1Bei or Pkd1AL/AL pups were born, suggesting that the PkdINEO and AL
alleles were embryonic lethal. RT-PCR demonstrated that the floxed NEO cassette prevented
splicing of intron 45, consistent with the generation of a functionally null allele. However,
RT-PCR showed that the AL allele was properly spliced. E15.5 embryos from Pkd1AL/+
crosses were generated for metanephric organ culture. Pkd 1 AL/AL embryos were edematous
and had pancreatic cysts. Kidneys from AL/AL embryos showed massive cyst-like dilations
with cAMP treatment as previously shown for Pkd1m1Bei/m1Bei kidneys. PC1AL protein
expression was detected by immunofluorescence. Transient transfection assays showed
that a membrane-anchored PC1 L4122A C-tail construct was significantly impaired in
PCl-induced signaling to AP1 and NFAT promoter-reporter constructs, but retained the
ability to interact with co-immunoprecipitated polycystin-2.

Conclusions: These results demonstrate that the human L4131 A mutation is pathogenic,
and suggest that disruption of G-protein signaling is sufficient to cause PKD.

Funding: NIDDK Support
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PKD1 Mutation Type, but Not the Mutation Location, Influences
Renal Outcome in Autosomal Dominant Polycystic Kidney Disease
Emilie Cornec-Le Gall,' Marie-Pierre Audrezet,” Maryvonne Hourmant,’
Marie-pascale Morin,* Anne Grall-jezequel,' Eric Renaudineau,’ Claude Ferec,’
Yannick Le Meur.! 'Nephrology, University Hospital, Brest, France; *Molecular
Genetics, INSERM 1078, University Hospital, Brest, France; *Nephrology,
University Hospital, Nantes, France; *Nephrology, University Hospital, Rennes,
France; *Nephrology, Hospital, Saint Malo, France.

Background: Age of end stage renal disease (ESRD) is highly variable in Autosomal
Dominant Polycystic Kidney Disease (ADPKD). The aim of this work was to study the
influence of the identified mutations on the renal outcome.

Methods: Genkyst is a registry including ADPKD patients from Brittany in France.
Clinical and genetic data were collected in a population of 609 patients from 436 pedigrees.
Mutation analysis was performed by direct sequencing of PKD/ and PKD2 coding
sequences, and Quantitative Fluorescent Multiplex PCR and Array-CGH were performed
to detect large rearrangements. Renal survival and median age at ESRD were studied for
each mutational group, using Kaplan-Meier method. The influence of the position of the
mutation in PKD1 gene was also studied.

Results: A mutation was identified in 90.4% of the pedigrees, which is the highest
mutation detection rate ever reported. 248 of the 609 patients of our cohort had reached
ESRD, at the median age of 60.6 yrs. No gender effect was observed. Median age of ESRD
was 57.5 yrs [55.7-59.2] when a PKD1 mutation was implied vs 78.0 yrs [65.9-90.0] for
PKD2 mutations (p<0.0001). Among PKD/ mutations, truncating ones (65.5%) were
associated with poor renal survival, with a median age of ESRD at 55.4 yrs [53.2-57.6].
Conversely, mutations with no truncating effect (33.5%) led to ESRD 10 years later (median
age 65.5 yrs [56.7-74.3], p<0.0001). The location of the mutation, in relation to the median
nucleotide position, was not associated with the age at onset of ESRD (p=0.87).

Conclusions: We report here one of the largest cohorts of ADPKD patients with genetic
data, and for the first time, a high influence of PKD/ mutation type on the severity of the
renal disease. This is an important finding, as targeted therapies are on the way, and make
the identification of such prognostic factors crucial.

Funding: Government Support - Non-U.S.
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Ablation of Healthy Adult Kidney Pericytes and Fibroblasts In Vivo Leads
to Acute Kidney Injury with Features of Early Acute Tubular Necrosis
Gabriela Campanholle,' Takahisa Kawakami,' Takahide Aburatani,’ Akio
Kobayashi,? Jeremy Stuart Duffield.! 'Renal Division, University of Washington,
Seattle, WA; *Harvard Medical School, Boston, MA.

Background: Kidney pericytes and perivascular (PV) fibroblasts (Foxdl-derived,
PDGFRb+, CD73+ Collal+ cells) are progenitors of scar-forming myofibroblasts. Pericytes
are attached to endothelial cells & play important roles in vascular stabilization. After kidney
injury, pericytes detach, migrate & differentiate into myofibroblasts, leaving an unstable
endothelium, prone to rarefaction. Pericytes are derived from embryonic metanephric
mesenchyme that activates a lineage restricted Fork-head transcription factor Foxdl.

Methods: We used a Cre-LoxP system to activate permanent diphtheria toxin
receptor (DTR) expression in cells (& their daughters) which had expressed Foxdl in
nephrogenesis. Healthy adult mice expressing the transgene or controls were treated with
IP injections of Diphtheria Toxin (DT). Tissues, blood, urine harvested at timepoints after
injection. Mice with kidney injury and fibrosis were also subjected to ablation with DT
at timepoints after injury.

Results: In healthy adult kidney, DT ablated >95% PDGFRb+ cells without effect
on podocyte number at 48h & 72h in mice with the DTR. Controls unaffected. 60% of
mice with ablation died at 72h, the remainder recovered. At 48h there was an increase in
plasma Creatinine from 0.15 to 0.6mg/dL and a small decrease in BP in mice with ablation.
Histologically, proximal tubules exhibited loss of polarization & severe vacuolization
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particularly basolaterally. Kidney microvasculature remained largely intact. In mice with
kidney injury & fibrosis (UUO or unilateral IRT models), ablation of myofibroblasts DT
on d8 resulted in 80% loss of aSMA myofibroblasts & >85% reduction in interstitial
fibrosis on d10.

Conclusions: Acute ablation of Foxdl derived pericytes & (PV) fibroblasts leads to
loss of nephron function & acute proximal tubule injury. However, ablation of pericyte/
fibroblast-derived myofibroblasts is potently anti-fibrotic.

Funding: NIDDK Support, Pharmaceutical Company Support - Genzyme GRIP
Award
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TRPM2 Channels Activate Racl and Contribute to Ischemic AKI
Guofeng Gao,' William Brian Reeves,' Weiwei Wang,' Wenyi Zhang,? Barbara
A. Miller.? 'Dept of Medicine, Penn State College of Medicine, Hershey, PA;
’Dept of Pediatrics, Penn State College of Medicine, Hershey, PA.

Background: TRPM2 (Transient receptor potential melastatin 2) is a non-selective
cation channel activated by oxidative stress. Using TRPM2 deficient mice and TRPM2
inhibitors, we recently demonstrated a role for TRPM2 in mediating renal ischemic AKI.
The present studies examined possible mechanisms whereby TRPM2 contributes to AKI.
Oxidant stress plays a role in ischemia/reperfusion injury. Racl, a small GTP-binding
protein, is a subunit of the NADPH oxidase complex and is involved in its activation. The
possible role of Racl in ischemic AKI and the interactions between Racl and TRPM2
are unknown.

Methods: For in vitro studies, primary cultures of proximal tubule epithelial cells (PTC)
were prepared from wild type WT) and TRPM2 deficient (KO) mice. Cells were stressed
with either H,O, or hypoxia-reoxygenation. Cell viability was determined using the MTS
assay and Racl activity using a pull-down assay. For in vivo studies, mice were subjected
to 28 minutes of bilateral renal ischemia. BUN and creatinine were determined 24 hrs later.

Results: Racl was strongly activated by H,O, in WT PTCs but not in TRPM2 KO
PTCs. In addition, KO cells were resistant to hypoxic and oxidant-induced cell death.
Likewise, WT kidneys subjected to IRI in vivo demonstrated greater activation of Racl
than kidneys of KO mice. To investigate the role of Racl in IRI-induced AKI, we treated
mice with a Racl inhibitor, NSC23766, prior to IRI. Mice treated with NSC23766 had
better preservation of kidney function than vehicle-treated mice (BUN=53+13 vs 147423
mg/dl, p<0.02; cr=0.37+0.08 vs 1.49+0.16 mg/dl, p<0.002).

Conclusions: These results indicate that Racl is activated during ischemic and oxidant
stress to renal epithelial cells and that the TRPM2 channel modulates the activation of Racl.
These results also provide the first evidence for arole of Rac1 in mediating ischemic AKI in
vivo. We also show that activation of Racl may account for some of the pathogenic actions
of TRPM2 in ischemic AKI. Inhibition of TRPM2 or Racl may have an important impact
in reducing kidney injury and preserving kidney function in AKI.

Funding: Pharmaceutical Company Support - Genzyme Corporation
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Regulation of Autophagy in Renal Ischemia-Reperfusion Injury:
Orchestration of Multiple Signaling Pathways Man Jiang, Zheng Dong.
Department of Cellular Biology and Anatomy, Georgia Health Science
University and Charlie Norwood VA Medical Center:

Background: Autophagy is induced during acute kidney injury (AKI), but its role
in AKI remains debated and the regulatory signaling pathways are poorly understood.

Methods: We determined the role of autophagy in AKI using a conditional knockout
mouse model, in which Atg7 was specifically deleted from proximal tubules. We further
investigated the signaling mechanisms that regulate autophagy during ischemic AKI in
vivo and hypoxia-reoxygenation in vitro in cultured renal tubular cells.

Results: Conditional knockout of Atg7 resulted in impaired autophagy and
aggravated AKI following renal ischemia-reperfusion or cisplatin treatment, supporting
a renoprotective role of tubular cell autophagy. In cultured rat proximal tubular cells
(RPTC) during hypoxia-reoxygenation. Hypoxia-reoxygenation induced autophagy as
indicated by LC3-II accumulation and GFP-LC3 puncta formation. AMPK, INK, p38 and
ULK1 were activated during hypoxia, whereas mTOR was inactivated, as shown by their
phosphorylation status. Blockade of ULK1, JNK or AMPK by shRNA or pharmacological
inhibitors partially suppressed LC3-II accumulation during hypoxia, while inhibition of
p38 was not effective. After reoxygenation, hypoxia-induced changes of AMPK, mTOR
and ULK1 were mostly abolished, but JNK and p38 remained active and ERK became
activated. Under this condition, inhibition of either p38 or JNK, but not ERK, attenuated
autophagy. The changes of these signaling pathways were further observed in kidney tissues
after renal ischemia-reperfusion in mice.

Conclusions: Together, these results suggest that AMPK, mTOR, JNK and ULK1
may initiate autophagy during ischemia/hypoxia, while the induction and maintenance of
autophagy following reperfusion/reoxygenation may depend on JNK and p38.

Funding: NIDDK Support, Veterans Administration Support
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FR-OR089

Loss of Acid Sphingomyelinase Causes Defective Autophagy-Induction
In Vivo and Sensitizes for Renal Ischemia/Reperfusion Injury
Andreas Linkermann,' Signe Diness Vindelov,” Elisabeth Corcelle-Termeau,? Jan
H. Briésen,’ Ulrich Kunzendorf,' Stefan Krautwald,' Marja Jaattela.> 'Clinic for
Nephrology and Hypertension, Christian-Albrechts University, Kiel, Germany;
Unit of Cell Death and Metabolism and Centre for Genotoxic Stress Research,
Danish Cancer Society Research Center, Copenhagen, Denmark; 3Department
of Pathology, Christian-Albrechts University, Kiel.

Background: Niemann-Pick disease (NPD) is characterized by reduced activity of acid
sphingomyelinase (ASMase). Autophagy is a renoprotective mechanism in acute kidney
injury (AKI). In this study, we define ASMase as a critical component for the induction of
autophagy. ASMase is inhibited by diverse commonly used drugs, but nothing is known
about ASMase-inhibition in AKI.

Methods: In vitro, we investigated cells from NPD patients and from cancer cell lines
for their capacity to initiate autophagy using electron microscopy and monitored autophagic
flux by p62 and LC3 western blots. In vivo, we analysed basal levels of autophagy in
ASMase-deficient mice by IHC and western blotting and challanged these mice in a model
of renal ischemia/reperfusion injury (IRI). IRI was also performed in wt mice that were
pre-treated with the ASMase-inhibitor trimipramin (Stangyl®).

Results: We identified inhibitors of ASMase activity as indirect inhibitors of autophagy
and demonstrate ASMase activity to be prerequisite for the closure of the autophagophore.
In ASMasedeficient mice, we detected markedly reduced basal levels of autophagy in all
organs examined, resulting in severe sensitivity for IRI in both AKI and survival readouts.
Similar effects were seen in wt mice that were pretreated with timipramine.

Conclusions: We identified ASMase as a component that is required for the progression
of autophagic flux on the level of autophagophore closure. Desipramine and trimipramine
inhibited ASMase activity in vitro and in vivo, respectively, the latter of which sensitises
mice to AKI comparable to the sensitization of ASMase-ko mice. The autophagy inhibitory
capacity of tricyclic antidepressants opens new possibilities for cancer treatment but opposes
the use of these drugs in patients at risk for cardiovascular events.

Funding: Private Foundation Support
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Mitochondria-Targeting Peptide (SS-31) Promotes Rapid Repair of Actin
Cytoskeleton Following Ischemia and Protects Tubular Epithelial Cell
Architecture Hazel H. Szeto,' Shaoyi Liu,' Yi Soong,' Surya V. Seshan.?
'Pharmacology, Weill Cornell Medical College, New York, NY; *Pathology,
Weill Cornell Medical College, New York, NY.

Background: Actin cytoskeletal disruption is a hallmark of ischemic injury. Rapid
restoration of ATP is essential for the maintenance of the tubular epithelial cell structure
after ischemic insult. SS-31 is a mitochondria-targeting tetrapeptide that has been shown
to accelerate ATP recovery, reduce oxidative stress, and minimize ischemic kidney injury
(Szeto etal., JASN 22:1041-1052,2011). Here we show that SS-31 preserves mitochondrial
cristae during ischemia and protects epithelial cell architecture upon early reperfusion.

Methods: Sprague-Dawley ratswere assigned to sham, IR+saline and IR+SS-31
(n=4). Rats were subjected to bilateral renal ischemia for 30 min followed by 0, 5, 20 or
60 min reperfusion. SS-31 (2.0 mg/kg, sc) was administered 30 min before ischemia and
immediately before reperfusion. Kidneys were harvested for histopathology.

Results: 30 min ischemia caused mitochondrial swelling with loss of cristae in the
saline group, while SS-31-treated kidneys showed preservation of mitochondrial cristae.
F-actin, E-cadherin and b -integrin were internalized into the cytosol in both saline and
SS-31 groups after 30 min ischemia. However, rapid redistribution of F-actin, E-cadherin
and b -integrin were observed in the SS-31 group as early as 5 min after reperfusion while
they remained internalized in the saline group. Electron microscopy also revealed significant
protection of the capillary endothelium in the SS-31 group.

achondria E-cadherin

Saline

Conclusions: SS-31 protects mitochondrial cristae during ischemia and accelerates
recovery of ATP for maintenance of cell structure and viability.
Funding: Pharmaceutical Company Support - Stealth Peptides Inc
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Identification of Proton Pump Inhibitors as Novel Therapy for the
Prevention of Acute Kidney Injury Almut Grenz, Eunyoung Tak, Douglas
Ridyard, Holger Eltzschig. Anesthesiology, UC Denver, Denver, CO.

Background: During renal ischemia, shifts in the metabolic supply to demand ratio
— particularly for oxygen — result in severe tissue hypoxia. Cellular responses to hypoxia
are regulated by enzymes that sense cellular oxygen levels and coordinate transcriptional
responses to hypoxia or ischemia. Central among these enzymes are three oxygen-sensing
prolyl hydroxylases (PHD1-3). Limited oxygen availability results in inhibition of PHDs
with subsequent stabilization of hypoxia-inducible factors (HIFs). Activation of HIF results
in a transcriptionally regulated response that re-programs cellular metabolism towards
hypoxia adaptation. Systematic studies in mice with genetic deletion of PHD’s pointed us
towards a very surprising role of the renal proton pump ATP4A.

Methods: Gene targeted mice for PHDI, 2 and 3 (PHD1"-, PHD2"", PHD3"") were
studied in an ischemic model of acute kidney inury (AKI) by utilizing a hanging weight
system. Renal function was determined by FITC-labeled inulin clearance, serum creatinine,
renal cytokine levels, renal myeloperoxidase (MPO ELISA) and histology.

Results: Here, we exposed gene-targeted mice for Phdl, Phd2 or Phd3 to AKI and
assessed renal function by measuring glomerular filtration rate (GFR), or renal histology.
Indeed, we found a selective phenotype in Phd1-/- mice with remarkable protection from
ischemic AKI. To gain mechanistic insight into how PhdI deletion protects the kidneys
from ischemia, we performed microarray studies. The most profound difference in gene
expression was an over 10 fold repression of Atp4a, when comparing ischemic kidneys
from PhdI-/- mice with controls. Subsequent studies with pharmacologic ATP4A inhibitors
(esomeprazole, SCH28080) mimicked the kidney protection from ischemia seen in Phd1-/-
mice. Moreover, Atp4a-/- mice were remarkably protected from renal ischemia.

Conclusions: Based on these findings we hypothesize that proton pump inhibitors can
be used to prevent or treat ischemic AKI as occurs in perioperative patients.

FR-OR092

TRAPing Cell Type-Specific Signatures in Acute Kidney Injury A. Michaela
Krautzberger,'? Jing Liu,'? Shannan J. Ho Sui,’ Oliver Hofmann,® Winston
Hide,® Andrew P. McMahon.'? 'Dept. of Stem Cell and Regenerative Biology,
Harvard University, Cambridge, MA; *Broad CIRM Center, University of
Southern California, Los Angeles, CA; 3Dept. of Biostatistics, Harvard School
of Public Health, Boston, MA.

Background: Acute kidney injury (AKI) can be triggered by multiple insults including
hypoxia, sepsis and nephrotoxic drugs. Identifying novel biomarkers and therapeutic
targets requires a better understanding of the complex molecular and cellular interactions
underlying the pathogenesis of AKI.

Methods: We have generated a new mouse strain enabling Cre-dependent expression
of an eGFP-tagged ribosomal protein (¢GFP-L10a) that allows extraction of mRNA by
translating ribosome affinity purification (TRAP) for subsequent profiling by microarray
or RNA-seq. To determine cell type-specific signatures during early damage and later
regenerative phases of AKI, we combine the TRAP methodology with an ischemia-
reperfusion injury (IRI)-generated AKI model in mice.

Results: Six2-, Foxdl-, Cdh5-, and Lyz2-Cre driver strains were used to activate
eGFP-L10a expression in nephron epithelial, interstitial, endothelial, and macrophages/
dendritic cells, respectively. Immunofluorescent analysis confirmed transgene expression
in the expected cell population, and an initial proof-of-principle experiment using TRAP-
extracted RNA from untreated kidneys demonstrated significant population-specific GO
term enrichment. We next examined cell type-specific signatures 24 hours after bilateral
IRI. Bioinformatic analysis revealed a large number of genes deregulated in specific target
cell populations. In addition, responses shared in two or more cell compartments were
identified. Expression changes of top candidates were confirmed by real-time qPCR and
section in situ hybridization at the RNA level, and by immunostaining at the protein level.

Conclusions: We have generated and validated a novel system for defining cell type-
specific translational profiles during AKI. This approach will help to elucidate the complex
mechanisms involved in AKI, and thus facilitate the discovery of new biomarkers and
potential therapeutic strategies.

Funding: Other NIH Support - R37DK 054364
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MicroRNA-668 Is Induced during Renal Ischemia-Reperfusion to Protect
against Acute Kidney Injury Qingging Wei, Zheng Dong. Department of
Cellular Biology and Anatomy, Georgia Health Science University and Charlie
Norwood VA Medical Center.

Background: MicroRNAs are important regulators of gene expression in a variety of
physiological as well as pathological conditions.

Methods: Here we investigated the role of specific microRNAs in ischemic acute
kidney injury (AKI) using both in vivo animal and in vitro proximal tubular cell models.

Results: We showed that conditional knockout of Dicer (a microRNA biogenesis
enzyme) from proximal tubular cells resulted in microRNA depletion and protected mice
from ischemic AKI, supporting a critical pathogenic role of microRNAs. Further microarray
analysis identified a dozen of microRNAs that were significantly changed during ischemic
AKI in mice. mir-668 was one of the microRNAs that were significantly up-regulated
in ischemic AKI. The induction of mir-668 in ischemically injured kidney tissues was
further confirmed by real-time PCR mir-668 was also induced by hypoxia in cultured rat
renal proximal tubular cells (RPTCs). Hypoxic induction of mir-668 was diminished in
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HIF-1-deficient cells, suggesting a role of HIF-1 in the inductive response. Functionally,
transfection of anti-mir-668 in RPTC cells induced apoptosis. In vivo in C57BL/6 mice,
anti-mir-668 treatment increased AKI after ischemia-reperfusion as indicated by renal
function and histological examination.

Conclusions: Together, the results suggest that mir-668 may be induced via HIF-1 to
protect against ischemic AKI.

Funding: NIDDK Support, Veterans Administration Support, Private Foundation
Support
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MMP-2 Activation Perpetuates Injury in AKI Timothy A. Sutton, Henry
Mang, Nicci Knipe. Department of Medicine/Division of Nephrology, Indiana
University School of Medicine, Indianapolis, IN.

Background: Ischemic acute kidney injury (AKI) is characterized by a complex
interplay of tubular injury, inflammation and microvascular alterations. We have previously
shown that in a rodent model of ischemic AKI, gelatinases {matrix metalloproteinases
(MMP)-2 and -9} are activated and this activation is associated with increased microvascular
permeability. However, genetic deletion of MMP-9 alone did not confer protection of renal
function as determined by serum creatinine.

Methods: To further investigate the selective role of MMP-2 in ischemic AKI we
utilized a 19 minute bilateral artery clamp model of AKI (RAC) to examine the effect of
pharmacologic MMP-2/9 inhibition in the MMP-9 knockout (KO) mouse on kidney and
microvascular function.

Results: MMP-9 KO mice administered the inhibitor had a significantly lower mean
creatinine (0.74 mg/dL) as compared to the MMP-9 KO mice (2.1 mg/dL, p=0.02) 24 hours
following injury. In addition, altered microvascular permeability was significantly improved
in the MMP-9 KO mice administered the inhibitor compared to the MMP-9 KO mice as
determined by an Evans blue dye assay (314 vs. 448 mcg EBD/g dried tissue, p=0.04).
Similar protection was observed in FVB-NJ background (WT) mice administered the
inhibitor in the RAC model. These findings support the importance of MMP-2 activation
in the early phase of ischemic AKI. To further delineate the cellular source of gelatinase
activity in ischemic AKI, we utilized bone marrow transplantation to generate chimeric mice.
Surprisingly, we found that chimeric mice generated by transplanting MMP-9 null bone
marrow into irradiated WT mice (MMP-9 KO into WT) demonstrated functional protection
following acute ischemic injury (serum creatinine 1.37 mg/dL, p<0.05) as compared to
WT into WT (2.15 mg/dL) and WT into KO (2.13 mg/dL) chimeric mice. Furthermore,
altered microvascular permeability was improved in the KO into WT as compared to the
WT into WT (268 vs. 488 mcg EBD/g dried tissue, p> 0.1).

Conclusions: Together these data suggest that MMP-2 activation is an important
pathophysiologic mechanism in ischemic AKI that can be partially mitigated by selective
MMP-9 inhibition in radiosensitive bone marrow cells.

Funding: NIDDK Support, Private Foundation Support
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Tubular Kidney Injury Molecule-1 Mediated Phagocytosis Downregulates
the Kidney’s Innate Immune Response after Injury Li Yang,'? Craig R.
Brooks,' Sheng Xiao,® Venkata Sabbisetti,' Takaharu Ichimura,' Vijay K.
Kuchroo,® Joseph V. Bonventre.! ‘Renal Division, Brigham and Women's
Hospital and Harvard Medical School; *Renal Division, Peking University
First Hospital, Beijing, China; *Center for Neurologic Disease, Brigham and
Women's Hospital, Harvard Medical School.

Background: Kidney Injury Molecule-1 (Kim-1) is upregulated more than any other
protein in the renal proximal tubule in acute kidney injury (AKI), and is a phosphatidylserine
receptor, which mediates phagocytosis of apoptotic cells. This study aimed to investigate
whether Kim-1 facilitated phagocytosis of apoptotic cells is protective against AKI.

Methods: Wild-type (WT) and Kim-14™<" mice were exposed to bilateral ischemia/
reperfusion(IRT) or cisplatin injection. The Kim-14™" mouse expresses a mutant protein
lacking the mucin domain. Serum creatinine and tubular necrosis were analyzed after injury.
Bone marrow (BM) transplantation was performed to determine the relative importance
of tubular vs BM-derived Kim-1 in the pathogenesis of kidney IRI. Proximal tubular
cells derived from the WT and Kim-14™¢" mice were exposed to LPS or TNF-o with or
without apoptotic cells pre-feeding. Inflammatory cytokines, toll-like receptors (TLR),
anti-inflammatory growth factors were evaluated.

Results: Proximal tubular cells expressing Kim-14™¢"had markedly decreased ability to
phagocytose apoptotic cells compared to WT Kim-1 expressing cells. Kim-14m*" mice had
greater functional impairment, inflammation and mortality in response to IRI and cisplatin.
The differential susceptibility to IRI between WT and Kim-14™<" mice was attributed to
the kidney parenchymal cells as determined with BM chimeric mice. In cell culture, Kim-
1-mediated phagocytosis of apoptotic cells resulted in decreased proximal tubular cell
inflammatory cytokines and TLR4 production, and increased anti-inflammatory growth
factor secretion which together decrease the inflammatory activity of macrophages. By
contrast the Kim-14™<" cells had markedly impaired anti-inflammatory function.

Conclusions: Kim-1-mediated epithelial cell phagocytosis protects the kidney from
acute injury by downregulating innate immunity.

Funding: NIDDK Support
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Depression, Quality of Life and Fluid Adherence Are Improved by
Psychosocial Intervention: Results of an RCT in Two Urban Hemodialysis
Centers Daniel Cukor,' Nisha Ver Halen,' Subodh J. Saggi,? Paul L. Kimmel.?
!'Psychiatry, SUNY Downstate Medical Center, Brooklyn, NY; *Medicine, SUNY
Downstate Medical Center, Brooklyn, NY; SMedicine, George Washington
Uninversity, Washington, DC.

Background: Depression is the primary mental health concern of ESRD patients, and is
associated with lower QOL, decreased adherence, and decreased survival. Antidepressants
have not been well tested in ESRD patients.

Methods: A 10 session individual cognitive behavioral intervention (CBT) aimed at
reducing depression was compared to a wait-list control. Secondary goals were to determine
if the CBT had positive effects on quality of life (KDQOL) and fluid compliance (IDWG).

Results: 63 depressed subjects on HD for at least 6 months enrolled. 59 completed all
assessments. The sample was 94% Black, 72% female, 30% diabetic and been on dialysis
4.1+ 2.8 years. Baseline depression was 15.2 + 8.9 (moderate) on a clinician-administered
measure (Hamilton Depression). There was a significant effect for the intervention on
depression (62% reduction) with the mean dropping to 6.2 + 3.7, below clinical cut-off.
There was no significant change in the untreated group. The difference between groups
was highly significant (p<0.001).

Hamilten-D ratings pre and post treatment for the treatment (p=30) and control
(n=29} grougs

13 ==Treatment Arm

16 ==Control Condition

14
12

10

Remissian

Time 1 Time 2

Sequence*Phase F{1,52.5) = 30.06, p<.00d1

There was significant improvement in QOL (18%) and fluid adherence (30%) compared
to controls. Assessments were done blind to condition.

Conclusions: Depression is associated with negative health outcomes in HD samples.
These results highlight a powerful effect of a behavioral intervention, especially, given
the (1) ease of administration (2) acceptability of the intervention (no side effects), and
(3) complex population studied. The intervention was also successful at improving the
secondary outcomes of quality of life and fluid adherence. This intervention has the promise
of reducing morbidity associated with depression in ESRD patients.

Funding: NIDDK Support
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Physicians’ Communication during Decision-Making to Start Dialysis:
Patients’ Perspectives Mi-Kyung Song,' Robert M. Arnold,’ Constance Gilet.?
ISchool of Nursing, University of North Carolina-Chapel Hill; ?UNC Kidney
Center; University of North Carolina-Chapel Hill; *Internal Medicine, Univ. of
Pittsburgh, Pittsburgh, PA.

Background: Because of significant burdens associated with dialysis and its limited
survival benefits, clinicians have a moral obligation to fully explain the need for dialysis
and its impact on the patient’s quality of life and survival. However, there are few data
on how decisions to start dialysis are made in practice and how patients perceive the
decision-making process.

Methods: We report preliminary results of a qualitative interview study to explore
patients’ perspectives of how decisions to start dialysis were made. Thirty patients on in-
center hemodialysis (HD) completed a semi-structured interview (age, M+SD=60.2+11.4).
Years on dialysis were 4.4 (M).
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Results: Although 70% (n=21) of the patients knew what conditions led to their kidney
failure at that time, 60% (n=18) said that the need for dialysis was unexpected. Sixteen
patients were told about the imminent need for dialysis during an acute hospitalization.
Mortality without dialysis was presented clearly, but no patient recalled any information
about prognosis with dialysis, given by their nephrologists. While 90% said that the life-
long need of dialysis was presented, only 19 patients said dialysis options other than HD
were presented (even when the decision was made during an office visit). Only one patient
reported that information about side effects of dialysis or complications was given. Twenty-
three (76.7%) recalled that their doctors were trying to make sure the patient understood
information, but only 5 perceived that the doctor tried to understand their values and what’s
important in their life. Eighteen felt that they had no choice about dialysis. The most difficult
part of decision making was accepting their life would be confined and not knowing what
to expect once the decision to start dialysis is made.

Conclusions: Patients perceived that the decision to start dialysis was made with little
information. Although preliminary, our data suggest that there is a significant room for
improvement in decision-making process surrounding dialysis initiation.

Funding: Other NIH Support - NINR, ROINRO11464-S1
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Relationship between Prognostic Expectations of Hemodialysis Patients
and Their Nephrologists Melissa Wachterman,' Edward Marcantonio,' Roger
B. Davis,' Robert A. Cohen,' Sushrut S. Waikar,? Russell Phillips,' Ellen P.
McCarthy." ‘Beth Israel Deaconess Medical Center; *Brigham & Women's
Hospital.

Background: The average 1-year mortality rate for hemodialysis (HD) patients is
>20%. Perceptions of prognosis and expectations for transplant may influence goals of care
(GOC). We compared HD patients’ and their nephrologists’ perceptions of prognosis and
transplant candidacy, and explored the relationship between patients’ expectations and GOC.

Methods: We conducted interviews with seriously-ill HD patients and their
nephrologists. 2 prognostic models were used to identify patients with a >20% chance of
dying in the next year. Of 207 patients treated at 2 HD units, 151 (73%) had a >20% mortality
risk. 81 patients were eligible after exclusions including cognitive impairment, with 63
participating (78% response). We assessed prognostic expectations by asking patients and
their nephrologists what they thought the chances were of 1-year survival (290%, 61-89%,
40-60%, 11-39%, <10%) and whether they thought kidney transplant was a possibility.
Patients were also asked about their GOC (prefer mainly life-extending or symptom-directed
care). McNemar’s test was used to examine whether patients’ and nephrologists’ beliefs
differed; Fisher’s exact tests explored the association between GOC and expectations.

Results: Patients (mean age 68+10 yrs; 57% female; 51% African American) were
significantly more likely than their nephrologists to report a 290% chance of being alive
at 1 year (81% vs. 25%, P<.0001). In 60% of patient-nephrologist pairs, patients were
more optimistic than their doctor, whereas doctors were more optimistic in 10% of pairs.
Patients were also significantly more likely than their doctor to report they were transplant
candidates (66% vs. 39%, P<.01). Of patients reporting a 290% chance of being alive at 1
year, 44% preferred care focused on extending life, compared to 9% of patients reporting
a lower chance of survival (P=0.045).

Conclusions: HD patients appear more optimistic about prognosis and transplant
than their nephrologists. Patients’ potentially unrealistic expectations may influence their
treatment choices. This suggests a need for improved prognostic communication.

Funding: Other NIH Support - I Have a F32 Training Grant from the National
Institute of Nursing Research
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How Robust Is the Surprise Question in Identifying Increased Mortality
Risk in Haemodialysis Patients Maria Da Silva-gane,' David Wellsted,> Ken
Farrington.! 'Renal, Lister Hospital, Stevenage, Hertfordshire, United Kingdom;
?Centre for Lifespan & Chronic Illness Research, University of Hertfordshire,
Hatfield, Hertfordshire, United Kingdom.

Background: Mortality on haemodialysis (HD) is high. Many patients are elderly
and frail. Their end-of-life care needs are often unrecognised. The Surprise Question
(SQ) “would I be surprised if this patient were to die in the next 12 months” may aid
timely identification of patients with such needs. In a cohort of HD patients, we assessed
the prognostic value of SQ and the variability of responses among individual clinicians.

Methods: In a private interview undertaken by a Research Fellow, clinicians in each
of our 3 HD units were asked to answer the SQ about all patients dialysing in their unit.
There were 29 nurses of varying seniority and 6 nephrologists. There were 344 patients,
116 in Unit-1, 132 in Unit-2 and 96 in Unit-3. Patients were subsequently followed-up
for 12 months.

Results: A negative SQ response — “I would not be surprised if this patient were to
die in the next 12 months”, was reported for between 6 and 43% of patients (mean 24 +
9%). Doctors responded negatively for significantly more patients, than nurses. 52 patients
(15%) died during 12 months follow-up. There were wide variations between clinicians
in the predictive power of SQ responses. Sensitivity and Relative Risk Ratio (RR) were
significantly higher for doctors than for nurses. SQ responses of 67% of doctors and senior
nurses, 50% of nurses of intermediate seniority, and 36% of less senior nurses, significantly
improved baseline models of 12 month mortality. SQ responses of nurses in Unit-3 had
significantly lower Positive Predictive Value (PPV) and RR than those in other units.
Agreements between clinicians on SQ responses improved PPV.

Conclusions: The SQ provides a unique contribution to prediction of short term
prognosis in HD patients. The predictive power of the SQ responses of individual clinicians
varied with clinical discipline, seniority and clinical setting.

On the Margins: Palliative Care, Treatment Decision-Making, and Patient Safety
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Outcomes, Prognostication, and Clinician Comfort with In-Patient Dialysis
Initiation Jennifer S. Scherer, Vaughn W. Folkert. Division of Nephrology,
Albert Einstein College of Medicine, Montefiore Medical Center, Bronx, NY.

Background: Acute kidney injury (AKI) requiring hemodialysis (HD) increases patient
mortality, yet there is no prognostic model for these patients. This prognostic ambiguity
often leads to discordance between caregivers concerning the appropriate level of care.
The objectives of this study were to obtain demographic and outcome data on patients who
initiated HD in an urban medical center, to determine the degree of clinician agreement
concerning this decision, and to estimate caregivers’ prognostic abilities.

Methods: An observational study of 45 patients that initiated HD during hospitalization.
Outcomes measured: survival, disposition, and renal function at discharge. Objective data
was coupled with data from a survey, completed at the time of HD initiation that asked
clinicians if they believed HD would change patient mortality, if they were comfortable
with HD initiation, and if they thought HD was prolonging death. Clinicians were also
asked to prognosticate patient survival.

Results: Survival was 64%. 52% of survivors were discharged home, 17% to nursing
homes, and 31% to rehabilitation facilities; 48% were HD dependent. 98 surveys for 32
patients were obtained from clinicians representing seven hospital departments. There
was 80% concordance between the nephrology fellows’ and their attendings’ prognostic
opinions that HD would change the patient’s mortality. The nephrology team had an 82%
correct prognostication rate of survival. There was 44% prognostic discordance between
nephrologists and non-nephrologists, with the nephrology team being correct 75% of the
time. 24% of responders felt that HD was prolonging the patient’s death. In 22% of cases
there was at least one clinician who was uncomfortable with HD initiation.

Conclusions: AKI requiring HD has a high mortality rate. Overall, the nephrology
team had good agreement concerning the initiation of HD, as well as good prognostic
abilities. In comparison, there was high prognostic discordance between nephrologists
and non-nephrologists, with the nephrology team often predicting the correct prognosis.
In many cases there was at least one caregiver who was uncomfortable with HD initiation.

FR-OR101

Use of the Distress Thermometer in Low Clearance Populations
Helen Alston, Aine Burns. Centre for Nephrology, University College London,
London, United Kingdom.

Background: Patients with advanced CKD and multiple comorbidities have high
symptom and depression burdens. Quality of life is comparable with advanced cancer
patients. Commonly-used depression and symptom scores are not practical for routine
clinic use, being long and unwieldy. We found the distress thermometer (DT), a self-
scoring visual analogue scale for recording distress, easy to use in our multi-ethnic CKD
population. We piloted its use to enhance communication and ensure a patient-centred
approach at outpatient visits.

Methods: We reviewed 45 DTs completed by patients immediately prior to outpatient
consultation. We compared distress scores with the clinical assessment. The distribution of
scores was compared with standardised distributions from other UK patient populations.
We characterised our sample using information from the electronic patient record (age,
gender, ¢eGFR, haemoglobin, Charlson comorbidity index), and looked for correlation
between these factors and DT scores.

Results: 100% of patients with DT scores 8-10 were assessed as requiring clinical
intervention during subsequent consultation, compared with 36% of those scoring 4-7 and
10% of those scoring 0-3. Patients >70yrs had higher DT scores than younger patients (fig
1). These distributions are significantly higher than standardised distributions for other UK
populations such as cancer patients. Charlson score correlated with DT score, and patients
>70yrs also had higher mean Charlson scores than those <70. There was no correlation
between eGFR and DT score, neither was there a gender difference.

Conclusions: DT scores correlate with Charlson scores and age but not with eGFR,
suggesting distress in CKD patients is due to factors other than renal function. The
distribution of DT scores was higher in renal patients than in other populations. This may
represent higher incident levels of distress within our population (renal patients have high
levels of psychological morbidity), or may indicate that the DT requires recalibration
before it can be used as a screening tool in nephrology. We suggest formal validation of
this tool in renal populations to clarify this. The DT can continue to be used to stimulate
communication in the clinical consultation.

FR-OR102

Clinical Outcomes of Suboptimal and Crash Starts to Dialysis Kenrry Chiu,
Sameena Z. Igbal, Ahsan Alam. Division of Nephrology, McGill University
Health Centre, Montreal, QC, Canada.

Background: Many patients start dialysis suboptimally with a catheter despite having
prior nephrology care, while others “crash” onto dialysis never having seen a nephrologist
before. The aim of this study was to examine the impact of suboptimal and crash dialysis
starts on mortality and kidney transplantation.

Methods: We retrospectively reviewed 377 incident dialysis patients from January
2006-April 2011 at two adult tertiary care hospitals with dedicated pre-dialysis clinics.
Dialysis start type was categorized as: 1) optimal, 2) suboptimal with permanent access
attempted, 3) suboptimal without permanent access attempt, and 4) crash start. Cox
proportional hazard models were used to examine the association of start type with all-cause
mortality or kidney transplantation, adjusting for age, gender, eGFR, serum phosphate, and
Charlson comorbidity index.
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Results: There were 377 patients (mean age 66 years, 57% male, 63% Caucasian, 56%
diabetic, mean eGFR at start 8 ml/min/1.73 m?) consisting of 27% optimal, 59% suboptimal,
of which 45% had a permanent access attempt, and 14% crash starts. During a median
follow up of 1.6 yrs, there were 104 deaths and 44 kidney transplants. As compared to an
optimal start, adjusted mortality was increased for those with crash starts (HR 2.28; 95%
CI 1.14-4.53) or suboptimal starts (HR 2.09; 95% CI, 1.21-3.60). However, suboptimal
starts with a permanent access attempt had outcomes not significantly different than optimal
starts. Compared to optimal starts, crash starts were less likely to have a kidney transplant
(HR 0.08; 95% CI 0.01-0.61). Suboptimal starts did exhibit a decreased risk for kidney
transplant (HR 0.57; 95% CI 0.30-1.07), but this was non-significant and not modified by
prior permanent access attempt.

Conclusions: In our study, non-optimal starts represent the largest proportion of those
starting dialysis. Suboptimal starts are a heterogeneous risk group, with a prior permanent
access attempt conferring a favourable risk profile. Crash starts exhibit the highest risk for
mortality and are less likely to receive a kidney transplant. Strategies to improve the rates of
optimal dialysis starts should be identified, as this may improve patient outcomes on dialysis.

Funding: Private Foundation Support, Government Support - Non-U.S.
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Impact of End Stage Renal Disease in Children on Their Parents
Min Hyun Cho,' Ki-Soo Park,? Youngju Hwang,' IL-Soo Ha,’ Hee Gyung Kang,?
Hae II Cheong,® Young Seo Park,* Heeyeon Cho.’ !Pediatrics, Kyungpook
National University Hospital; *Preventive Medicine, Gyeongsang National
University Hospital, *Pediatrics, Seoul National University Children’s Hospital;
‘Pediatrics, Asan Medical Center, °Pediatrics, Samsung Medical Center.

Background: End stage renal disease (ESRD) in children is very problematic
condition to their families as well as patients themselves. We performed the cross-sectional
investigation of impact of ESRD on their families, especially parents with children
undergoing renal replacement therapies.

Methods: We used the Korean version of PedsQL Family Impact Module (FIM) and
compared the results of Health-related Quality of Life (HRQOL) estimated from PedsQL
4.0 Generic Core Scales and PedsQL 3.0 ESRD module after adjustment for child age,
child gender, treatment method, cause of disease, co-morbidity, parent’s age, education
level, parent’s marital status, Hemoglobin, and Kt/V. Ninety two pediatric patients with
ESRD aged 2-18 year old were enrolled in four Korean university hospitals. PedsQL Family
Impact Module was completed by their parents.

Results: Male: Female ratio was 44:48 and most common cause of ESRD was chronic
glomerulonepbhritis. Fifth five children have been treated by dialysis and thirty seven children
received renal transplantation. Treatment modality and co-morbidity were significant
variables to the impact of ESRD on their parents. Hemodialysis produced worse impact
on their parents than other modalities including peritoneal dialysis and transplantation,
especially in the three domains and total score: Emotional function, Social functioning and
Cognitive functioning. Co-morbidity also produced worse impact on their parents in the
five domains and total score: Social functioning, Cognitive functioning, Communication,
Daily activities and Family relationship. Moreover, HRQOL of patients and family impact
score showed significant positive correlation.

Conclusions: Treatment modality, co-morbidity and HRQOL of patients are very
important factors to decide the impact of ESRD on their parents with children undergoing
dialysis or renal transplantation. Larger, longitudinal prospective study is needed.

FR-OR104

The Impact of Real-Time Dosage Guidance for CKD: A Cluster Randomized
Controlled Trial Linda Awdishu,'? Kim T. Tran,? Carrie R. Coates,> Adam
Lyddane,’ Robert El-kareh.* 'Pharmacy, UCSD School of Pharmacy, San Diego,
CA; *Medicine, Division of Nephrology, UCSD School of Medicine, San Diego,
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CA, *Pharmacy, UCSD Health System, San Diego, CA; *Medicine, Division of

Biomedical Informatics, UCSD School of Medicine, San Diego, CA.

Background: Patients with CKD are at risk for frequent adverse medical events due
to improper medication dosing. We aimed to design and implement computerized decision
support tool to improve the rate of appropriate drug prescriptions in CKD.

Methods: A decision support tool was developed using best practice alert (BPA)
functionality within the EPIC electronic health record. Alerts on 30 study medications for
CKD patients (stage 3-5) were displayed in inpatient and outpatient settings during the
process for ordering new medications and prior to the provider signing. Additionally, our tool
featured “look backs” which provided alerts on existing medications when kidney function
changed. We randomized all physicians at our institution to receive either standard of care
(pharmacist review after order signing) or alerts in addition to standard of care. In both
groups, we prospectively reviewed these opportunities for potential prescription adjustment
to determine the proportion of study prescriptions that were appropriately adjusted for
kidney function prior to pharmacist review. We created a multivariate logistic regression
model that adjusted for GFR, gender, age, weight, hospitalized status and clustering within
the prescribing provider.

Results: During the first 16 days of this study, a total of 346 opportunities for potential
drug dosage adjustment or discontinuation occurred in 144 unique patients; 154 in the
intervention arm and 192 in the control arm. Patient demographics were well matched
with respect to age, gender, kidney function and length of stay. The primary outcome, drug
discontinuation or dosage adjustment was 23.4% vs. 5.2% in the intervention and control
arm, respectively (OR 3.9 [95%CI 1.8-8.8], p <0.001).

Conclusions: The rate of appropriate drug prescribing in CKD is low and remains a
patient safety concern. Preliminary results suggest that our decision support tool improves
drug prescribing in CKD.
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Improving In-Patient Detection of Acute Kidney Injury Stage 3
(AKI-3) Daniel Mcnaughton,' Gayathri K. Rajakaruna,' Aditi Sharma,'
Arunraj Navaratnarajah,' Peter Simon West,' Chris Laing,” Shyama Dakshina
Jayasena.! 'North Middlesex Hospital, London, United Kingdom, °Royal Free
Hospital, London.

Background: AKI affects 20% of hospital admissions. Retrospective studies have
demonstrated a linear relationship between mortality and AKI grade. AKI-3 represents a
powerful predictor of inpatient mortality and is a risk factor for chronic kidney disease.

In 2009 the UK National Confidential Enquiry into Patient Outcome and Death report
‘Adding Insult to Injury’ showed serious deficiencies in AKI care in UK hospitals. As a
result in North Central London an AKI network has been set up to try and improve care.

In 2010, a retrospective audit of 40 patients with AKI-3 admitted in 2009/10, identified
through coding and the pathology services, showed significant shortcomings in our own
practice.

In 2011 we introduced a creatinine alert system and re-audited to identify impact of
earlier intervention in AKI-3 care.

Methods: Nephrologists were e-mailed daily the Identifiers of in-patients with a
Creatinine >300umol/l who were unknown to their team. We studied management and
outcome of patients generated by this method who fulfilled criteria for AKI-3 for each
day in 2011.

Results: 123/282 patients generated by the alert system, fulfilled criteria for AKI-3
(see table).

Mortality of 35.8% in this study shows no improvement compared to 2010 audit figure
of 33%. However, compared to our previous audit, we have shown 50.4% made a full renal
recovery compared to 35% previously.

Patient demographics and Outcome

1. Patient Demographics

n= % of total
Total Alerts 282
AKI-3 123 43.6
Male 80 65.0
Female 43 35.0
Average Age 70.2
/Age Range 21-98
2. Patient outcomes
INo recover 31 252
Partial recover 30 24.4
Full recover 62 50.4
Died 44 35.8

Conclusions: A creatinine alert system identifies more patients with AKI-3 at an
earlier stage and improves chances of full renal recovery. Abnormal renal function may
represent end stage of an underlying disease process, rather than reversible renal causes
per se (accounting for unchanged mortality). Other measures which may improve detection
of an at risk population may include structured clerking pro-formas at point of care or a
lower threshold for alerts (i.e. >200pmol/l).

FR-OR106

Peritoneal Dialysis Reduces the Number of Hospitalization Days in Heart
Failure Patients without End-Stage Renal Disease Amir Kazory,! Cécile
Courivaud,”> Thomas Crépin,> Raymond Azar,’> Catherine Bresson-Vautrin,?
Jean Marc Chalopin,? Didier Ducloux.? !University of Florida, *University of
Franche-Comté, France; *Dunkerque Medical Center; France.

Background: Heart failure is the most common reason for hospitalization in patients
older than 65, and represents a significant burden on healthcare expenditure. Previous small-
sized studies have reported favorable results for peritoneal dialysis (PD) in the setting of
chronic refractory heart failure (CRHF). This study was designed to evaluate the impact
of PD in a larger cohort of patients who did not have end-stage renal disease (ESRD).

Methods: All non-ESRD patients who received PD therapy for CRHF between
January 1995 and December 2010 in two medical centers in France were included. Baseline
characteristics were compared with a number of clinical parameters over the first year after
initiation of PD (e.g. left ventricular ejection fraction [LVEF]). Safety and sustainability
of PD, as well as mortality rate were analyzed.

Results: A total of 126 patients were included, with a mean age of 72 + 11 years and
an estimated glomerular filtration rate of 33.5 + 15.1 ml/min/1.73m? Mean time on PD
therapy was 16 £ 16.6 months. There was a significant reduction in the number of days
of hospitalization for acute decompensated heart failure compared to the year preceding
PD therapy (3.3 £ 2.6 vs. 0.3 + 0.5 days/patient/month; p < 0.0001). Patients with LVEF
< 30% experienced improvement in cardiac function during the first year (30% + 10 vs.
20% =+ 6, p< 0.0001). There was a reduction in body weight at 3 months (74 + 15 vs. 72
+ 15 kg, p=0.04). One-year mortality was 42% and cardiovascular events were the most
common cause of death.

Conclusions: This study, the largest in this field, shows that PD can significantly
reduce the number of days that patients with CRHF are hospitalized for heart failure-related
complications. PD is also associated with significant improvement in LVEF, especially in
patients with more compromised cardiac function. Whether these beneficial effects will
translate into a beneficial impact on mortality and financial aspects of heart failure needs
to be tested in future randomized studies.
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Stimulation of Soluble Guanylate Cyclase Attenuates Epithelial-
Mesenchymal Transition of the Peritoneal Membrane and Prevent the
Development of Peritoneal Fibrosis Hiroyuki Kadoya, Minoru Satoh, Hajime
Nagasu, Kengo Kidokoro, Yuko Nishi, Chieko Ihoriya, Tamaki Sasaki, Naoki
Kashihara. Nephrology and Hypertension, Kawasaki Medical School, Kurashiki,
Okayama, Japan.

Background: The decrease in ultrafiltration capacity after prolonged peritoneal dialysis
(PD) is the major reason for its discontinuation. The peritoneal membrane is continuously
exposed to the high glucose, leading to peritoneal fibrosis and functional deterioration
of the peritoneum. However, the mechanisms underlying this process have not yet been
elucidated. The epithelial-mesenchymal transition (EMT) of peritoneal mesothelial cells
has been regarded as an important mechanism of peritoneal fibrosis. Recently, nitric
oxide (NO) has been reported to attenuate EMT in tissue fibrosis of various organs. We
hypothesized that NO signaling inhibits EMT and thereby prevents the development of
peritoneal fibrosis. The aims of this study are to evaluate the role of eNOS-NO signaling
pathway and to elucidate the mechanisms of peritoneal fibrosis.

Methods: We used eNOS-deficient (eNOSKO) and wild type (WT) mice. A peritoneal
fibrosis model was created by mechanical scraping. Some eNOSKO were treated with the
soluble sGC stimulator Bay41-2272 (10 mg/kg/day, i.p). The mice were divided into the
following groups: WT-sham, WT-peritoneal fibrosis(PF), eNOSKO-sham, eNOSKO-PF,
and eNOSKO-PF-Bay. Two weeks after the operation, the mice were sacrificed. Peritoneal
fibrosis was evaluated by Masson’s trichrome staining. EMT was evaluated with a-smooth
muscle actin (SMA) and vimentin expressions.

Results: Peritoneal fibrosis in eNOSKO-PF was more aggravated than in WT-PF.
The expressions of o-SMA and vimentin were increased in eNOSKO-PF compared to
WT-PF. The fibrosis and EMT of the peritoneal membrane were significantly attenuated in
eNOSKO-PF-Bay. Furthermore, peritoneal function, assessed by a peritoneal equilibration
test, was significantly improved in eNOSKO-PF-Bay.

Conclusions: The eNOS-NO-sGC signaling pathway was identified as potential
therapeutic target to prevent peritoneal fibrosis. Thus the drugs that activate sGC possess
therapeutic efficacy for protection of peritoneum in PD therapy.

FR-OR108

First Year Mortality in Incident Hemodialysis versus Peritoneal Dialysis
Patients Joseph P. Pulliam,' Nien-chen Li,' Raymond M. Hakim,? J. Michael
Lazarus,’ Franklin W. Maddux,' Eduardo K. Lacson.! 'Fresenius Medical Care,
North America, Waltham, MA; *Vanderbilt University, Nashville, TN, *University
of North Carolina, Chapel Hill, NC.

Background: The survival advantage observed in Canadian incident peritoneal dialysis
(PD) patients was attributed largely to high incident hemodialysis (HD) catheter use. We
sought to confirm these findings in a US cohort of incident patients.

Methods: Survival of incident patients starting dialysis in Fresenius Medical Care North
America facilities in 2009 were compared by modality for one year using an intention to
treat methodology. Cox models were adjusted for case-mix and the first available results
for albumin, hemoglobin, & phosphorus. HD patients were also stratified by catheter vs.
non-catheter (fistula/graft) access.

Results: PD patients were younger (57 vs. 64 years), admitted later (admission vintage
22 vs. 11 days), had fewer black patients (21% vs. 31%), larger BMI (32 vs. 31 kg/m?)
and had fewer comorbidities (DM: 53% vs. 62%, CHF: 3% vs. 4%, PVD: 6% vs. 10%,
& Amputations: 3% vs. 5%) than HD patients (all p<0.001), although both cohorts had
56% males. Mortality rates were 0.10 and 0.25 per patient-year for PD and HD patients,
respectively (p<0.0001). Among HD patients initiated with fistula/graft and catheter,
mortality rates were 0.13 vs. 0.30 per patient-year (p < 0.0001). Kaplan-Meier 1* year
mortality rates were 9.3% for PD vs. 21.5% for HD patients. The adjusted hazard ratio
for death was 0.47 (0.40-0.56) favoring PD. The corresponding adjusted hazard ratios
for non-catheter patients was 1.40 (95% CI 1.16-1.68) and for catheter patients was 2.31
(1.95-2.75), all p<0.0001.

Conclusions: In this national US cohort, incident PD patients had lower death risk
than HD patients in the first year, despite adjusting for favorable case-mix. Unlike in the
Canadian study, access type did not abrogate the difference in death risk for non-catheter
access patients, although the associated risk in HD catheter patients was much higher.
Further study is needed to determine if predialysis management practices and modality
selection processes differ between cohorts (and countries) that may explain these findings.

FR-OR109

Serum Creatinine and Mortality in Peritoneal Dialysis: Impact of Dialysis
Vintage Jongha Park,'? Rajnish Mehrotra,> Miklos Zsolt Molnar,' Lilia R.
Lukowsky,'* Sapna Singh Patel,’ Joel D. Kopple,** Csaba P. Kovesdy,” Kamyar
Kalantar-Zadeh."** 'Harold Simmons Center for Chronic Disease Research &
Epidemiology, LA BioMed at Harbor-UCLA, Torrance, CA; *Ulsan University
Hospital, Ulsan, Republic of Korea, *Harbor-UCLA Medical Center; Torrance,
CA; *David Geffen School of Medicine and Fielding School of Public Health at
UCLA, Los Angeles, CA; *University of Tennessee, Memphis, TN.

Background: Serum creatinine (Cr) levels are affected by body muscle mass and
protein (meat) intake, both of which are associated with mortality in end-stage renal
disease. However, serum Cr may be influenced dialysis vintage due to the effects of
residual renal function.
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Methods: Association of baseline serum Cr with all-cause mortality was explored in
three different PD vintage groups (<2 yrs, 2-5 yrs, >5yrs) in 10,840 patients treated from
July 2001 to June 2006 in 580 units owned by a large dialysis organization in the US.

Results: The patients were 55+15 yrs old and included 52% women, 24% Blacks and
48% diabetics. In patients with vintage <2yrs (n=7,175), there was an inverse association
between serum Cr and mortality in the unadjusted model, but the association was no
longer significant after adjustment for confounders. However, in patients with vintage 2-5
yrs (n=1,995), the relationship remained significant even after full adjustment except in
patients with serum Cr <4.0 mg/dl. Patients with vintage >5 yrs (n=1,670) showed a robust
association. Compared to patients with serum Cr range of 8.0-9.9 mg/ml as reference,
hazard ratios were 1.63, 1.31, 0.81 and 0.60 in patients with serum Cr of 4.0-5.9, 6.0-7.9,
10.0-11.9 and 12.0-13.9 mg/dl, respectively (all p < 0.05).
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Conclusions: The longer the PD vintage, the more closely serum Cr was associated
with mortality as the confounding influence of residual renal function is mitigated.
Funding: Other NIH Support - RO1 DK078106, K24 DK091419, R21 DK077341
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Standardising Data Definitions for Peritoneal Dialysis(PD): Progress
towards P-DOPPS Mark Lambie,' Simon J. Davies,' Jeffrey Perl,* David W.
Johnson,? Martin E. Wilkie,® Ronald L. Pisoni,’ Friedrich K. Port,* Bruce M.
Robinson.* 'U. Hosp. of North Staffordshire; *Princess Alexandra Hosp., *Arbor
Research; *U. of Toronto; *Sheffield Teaching Hosp.

Background: Standardizing definitions across data sources is vital to understanding
differences in PD care and outcomes and to identify barriers to PD utilization. Within and
between national renal registries, the study of fundamental issues (e.g. rates and causes
of PD technique failure [TF]) is challenged by variability in the population covered, data
completeness, definitions of PD start/end dates, and definitions of causes of TF. This project
seeks to identify variation across registries in the definition, reporting, and documentation
of PD TF and its causes.

Methods: We surveyed 11 national and international registries. Available information
regarding data collection procedures, data completeness, comorbidities and definitions,
definitions of PD start/end dates, and reasons for PD TF were systematically evaluated.
Selected preliminary results are shown for national registries in Australia/New
Zealand (ANZDATA), the United Kingdom (UKRR), Canada(CORR) and the United
States(USRDS).

Results: See table.
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Conclusions: We identified differences in data collection methods and the scope of
data, as well as weaknesses across registries. As a result, comparisons of rates and causes of
PD TF remain limited, both across facilities and between countries. The Peritoneal Dialysis
Outcomes and Practice Patterns Study(P-DOPPS), led by Arbor Research Collaborative
for Health along with the International Society of PD(ISPD), will address these limitations
by development of a set of consensus data definitions to allow for valid comparisons of
differences in PD practice and outcomes across facilities and between countries. These
definitions will be published by ISPD as a resource for the PD community.

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral Abstract PO - Poster; PUB - Publication Only
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A Random Glucose in Non-Diabetic Prevalent Peritoneal Dialysis Patients
Is Strongly Predictive of Death: Results from the GLOBAL Fluid Study
Mark Lambie,' James A. Chess,?> Paul F. Williams,* Andrew J. Williams,?
Yong-Lim Kim,* Sara N. Davison,’ Nicholas Topley,® Simon J. Davies.' 'Renal
Department, University Hospital of North Staffordshire, Stoke on Trent, United
Kingdom; °Renal Department, Morriston Hospital, Swansea, United Kingdom,
*Renal Department, Ipswich Hospital, Ipswich, United Kingdom; *“Nephrology,
Kyung-pook University Hospital, Daegu, Korea, *Nephrology, University of
Alberta Hospital, Edmonton, Canada, °School of Medicine, Cardiff University,
Cardiff, United Kingdom.

Background: Glucose control is a significant predictor of death in diabetic patients. In
peritoneal dialysis (PD), the local toxic effects of peritoneal glucose are well recognized,
but despite large amounts being absorbed, the systemic effects are not clear.

Methods: We analysed the Global Fluid Study, an observational cohort study of over
1,200 PD patients from 16 centres in 6 countries. 10 centres from 3 countries with high
data quality were selected, with survival analysis by forward selection of a stratified Cox
regression model after multiple imputation. Multivariate multilevel analysis was used for
log transformed random glucose levels.

Results: By multivariate Cox models, random glucose levels were highly significant
predictors of death in non-diabetic prevalent PD patients, (HR 1.05 per Immol/l increase,
p=0.002), but not in incident patients. A Kaplan-Meier plot is shown.

Survival for Non-Diabketic PD patients by Glucose Levels
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On multivariate analysis random glucose levels were significantly associated with
only daily dialysate glucose (0.018mmol/l increase per 1 litre 1.5% equivalent, p=0.001)
and serum albumin levels (0.014mmol/l decrease for 1g/1 increase, p<0.0001). Peritoneal
Solute transport was positively associated until albumin was included.

Conclusions: Random glucose levels are strongly predictive of survival in non-diabetic
prevalent PD patients, and these levels are partly determined by dialysate glucose.

Funding: Pharmaceutical Company Support - Baxter, Private Foundation Support

FR-OR112

Characterization of Mesothelial Cell VEGF Release during Peritonitis: The
Role of c-Fos-Mediated Stimulation by TGF-1 and TNFo. Achim Joerres,'
Rusan Catar,' Philine Wagner,' Duska Dragun,' Janusz Witowski.!? 'Department
of Nephrology and Medical Intensive Care, Charite-Universitaetsmedizin Berlin
Campus Virchow-Klinikum, Berlin, Germany, *Department of Pathophysiology,
Poznan University of Medical Sciences, Poznan, Poland.

Background: TGF-B1 is thought to contribute to adverse peritoneal vasculopathy that
develops during peritoneal dialysis (PD) by inducing VEGF expression. The mesothelium
has been identified as a major source of VEGF in the peritoneum. Mechanism of VEGF
induction is strictly cell type- and context-dependent and the regulatory circuits dependent
on other pathophysiology relevant cytokines remain to be clarified. We have hypothesized
direct involvement of TGF-B1 and TNFa in regulation of VEGF expression in human
peritoneal mesothelial cells (HPMC).

Methods: HPMC were isolated from normal omentum obtained during elective
surgery. Dialysate effluent was obtained from stable PD patients and during peritonitis.
VEGF mRNA and protein levels were measured by RT-qPCR and ELISA respectively.
The involvement of transcriptional factors was assessed by EMSA and transient HPMC
transfection with VEGF promoter constructs.

Results: Quiescent HPMC secreted only trace amounts of VEGF. Stimulation with
TGF-B1 resulted in a time- and dose-dependent increase in VEGF mRNA expression and
protein release. These effects were further synergistically amplified by TNFa., which alone
exerted only minimal effect. Stimulation of HPMC with TGF-$1 + TNFa led to the induction
of the transcription factor c-Fos and activation of the VEGF promoter region that contained
high affinity binding sites for c-Fos. Exposure of HPMC to dialysate effluent obtained
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during acute peritonitis and containing increased levels of TGF-B1 and TNFa. resulted in
a dose-dependent VEGF induction. This effect was significantly attenuated in cells treated
simultaneously with an inhibitor of the activator protein-1 that is formed by c-Fos subunits.

Conclusions: Dialysate TGF-B1 and TNFa act through c-Fos to synergistically up-
regulate VEGF production in the peritoneal mesothelium, thus pointing at an important link
between inflammation, fibrosis and angiogenesis in the peritoneal membrane.

FR-OR113

Ceramides, Cardiac Structure and Function in Children with Chronic
Kidney Disease Matthew J. O’Rourke,' Bradley A. Warady,” Susan L. Furth,?
Philipp Scherer,> Mark Mitsnefes.'? !Cincinnati Childrens Hospital Medical
Center; °CKiD Study.

Background: Chronic kidney disease (CKD) is associated with an increased incidence
of cardiac dysfunction, even in subjects with an early decline of kidney function. The
mechanism of accelerated cardiomyopathy is not well-understood. Recent animal studies
determined that elevated sphingolipid, ceramide, causes dilated cardiomyopathy. Ceramide
has not been studied in patients with CKD. We hypothesized that ceramide levels are
elevated in children with CKD and that ceramide is associated with known cardiovascular
risks and abnormal cardiac structure and function.

Methods: Multiple species of ceramide (C16, C18, C20, C22, C24) were determined
as a part of sphingolipid analysis by LC/ESI/MS/MS using a TSQ Quantum Ultra-triple
quadrupole mass spectrometer. Pilot data from 64 children aged 1-16 years enrolled in
the CKiD study, median (IQR) iohexol GFR 49 (38, 64) ml/min/1.73m?, with complete
demographic, clinical and laboratory information and sphingolipid measures were analyzed
cross-sectionally. Echocardiography was performed to determine LVM index, systolic
(shortening fraction, SF) and diastolic (E/A) function. Ceramide levels were compared to
24 age-matched healthy controls.

Results: Serum ceramides were significantly higher in the CKD children, with
especially pronounced difference in C24:0 lactosyl (L) ceramide (p<0.0001). In univariate
analysis, logC24:0L was inversely associated with SF, (%) (r=-0.28, p=0.01) and E/A
ratio (r=-0.24, p=0.04). In multivariate analysis adjusted for age, BMI Z score, LVM
index, SBP Z score, DBP Z score, GFR and hemoglobin, higher logC24:0L was the only
independent predictor of lower SF (B= - 20.480, p=0.01). Similar analysis for diastolic
function determined that higher LVM index (B= -0.26, p=0.04) and C24:0L (B= -0.31,
p=0.01) were only independent predictors of lower E/A ratio.

Conclusions: We concluded that ceramide levels are increased in children with CKD.
The study identified C24:0L as independent predictor of lower diastolic and systolic function
in these children. Larger confirmatory studies are needed to evaluate ceramide as a possible
biomarker or a cause of abnormal cardiac function in CKD.

Funding: NIDDK Support

FR-OR114

Protective Role of Latent TGF-f1 in Diabetic Kidney Disease Hui Y. Lan,'?
Haiyong Chen,' Xiao Ru Huang,'? Xiaoming Meng.' 'Department of Medicine
and Therapeutics, The Chinese University of Hong Kong, Hong Kong, China;
’Li Ka Shing Institute of Health Sciences, The Chinese University of Hong
Kong, Hong Kong, China.

Background: Transforming growth factor-B1 (TGF-B1) has diverse roles in renal
fibrosis and inflammation. While activation of TGF-B1 induces renal fibrosis in diabetes,
the role of latency-associated peptide-TGF-f1 (LAP-TGF-B1) in diabetic kidney disease
(DKD) remains unexplored.

Methods: A type-1 diabetic model was induced by strepotozotocin in TGF-f1
transgenic (Tg) mice that overexpress a human LAP-TGF-B1 in skin. Diabetic kidney injury
including fibrosis and inflammation pathways were examined after 16 weeks.

Results: While wild type mice developed progressive DKD as demonstrated by a
significant increase in microalbuminuria, renal fibrosis, and inflammation (all p<0.05),
unexpectedly, LAP-TGF-B1 Tg mice were protected against DKD as evidenced by
the findings that LAP-TGF-B1 Tg mice were able to prevent the development of
microalbuminuria (60%-, p<0.05), renal fibrosis including collagen I, and IV expression,
and renal inflammation such as T cell and macrophage accumulation (50-60%-, p<0.01)
and upregulation of TNF-a, IL-1p and ICAM-1 (all p<0.01). Further studies revealed that
these inhibitory effects in Tg mice were associated with elevated levels of LAP-TGF-B1,
but not active TGF-B1 in the plasma and diseased kidneys (p<0.01), which was associated
with upregulation of renal Smad7 (p<0.01), thereby blocking both TGF-B/Smad3 and
NF-kB/p65 signaling pathways (all p<0.01). Moreover, we also found that blockade of
Th-17-mediated renal injury by inhibiting expression of renal IL-6, Stat3, and IL-17A was
another mechanism by which LAP-TGF-B1 Tg mice were protected from diabetic renal
injury. Interestingly, all these protective effects of LAP-TGF-1 on DKD were reversed
by blocking LAP-TGF-f with a neutralizing antibody, validating a protective role of
LAP-TGF-B1 in DKD.

Conclusions: Mice overexpressing LAP-TGF-B1 in skin are able to protect against
DKD. Upregulation of renal Smad7, thereby inhibiting TGF-f/Smad3-mediated renal
fibrosis and NF-kB-dependent renal inflammation, and blockade of Th-17 immune response,
may be mechanisms whereby LAP-TGF-B1 protects DKD.
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Prospective Randomized Trial of Effect of Direct Renin Inhibition in
Non-Diabetic Chronic Kidney Disease (DRINK): An Interim Analysis
Sydney C.W. Tang, Desmond Y.H. Yap, Maggie Kam Man Ma, Maggie Ming
Yee Mok, Kar Neng Lai. Department of Medicine, University of Hong Kong,
Queen Mary Hospital, Hong Kong, China.

Background: Aliskiren reduces proteinuria among type 2 diabetics in the AVOID study.
However, the ALTITUDE trial has been prematurely terminated on account of increased
adverse events at 18-24 months in the aliskiren arm. We report the interim results of the
DRINK study initiated in 2009 to investigate the renoprotective potential and safety of
aliskiren added to maximum-dose angiotensin receptor blocker (ARB) in non-diabetic CKD
stage 3-4 (eGFR 15-59ml/min/1.73 m?) patients, with a planned follow-up time of 3 years.

Methods: Eligible patients receiving an ARB were randomly assigned aliskiren (150
mg titrated up to 300 mg daily) or conventional antihypertensive treatment to achieve blood
pressure under 130/80 mmHg. The primary outcome was the composite of a doubling of
baseline serum creatinine (sCr), ESRD or death. Analysis was by intention to treat.

Results: Seventy-six patients were randomized: 37 to aliskiren (27 male, mean age
55.0+11.1y), and 39 to control (27 male, mean age 55.1+9.4 y). There was no difference
in baseline demographics, sCr (194+61 vs. 214465 mmol/l, P=0.15), eGFR (31.9+9.0 vs.
28.0+9.0 ml/min/1.73m?, P=0.06), serum K" (4.3£0.5 vs. 4.4+0.6 mmol/l, P=0.23) and
urine protein-to-creatinine ratio (98.8+19.0 vs. 74.4+10.9 mg/mmol, P=0.26) between the
treatment vs. control group. After a median follow-up of 96 weeks (IQR: 64-112), two
patients in each group reached the composite endpoint of doubling of sCr or ESRD (5.4%
vs. 5.1%, P=0.769). The number of cardiovascular events was 4 (10.8%) vs. 1 (2.5%),
P=0.217. Hyperkalemia (serum K* >5.5 mmol/l) was encountered in 7 (18.9%) vs. 2 (5.1%)
patients (P=0.045), which was controlled with resin therapy without withdrawing the study
medications. There was no difference in the change in proteinuria between the 2 groups.

Conclusions: Our interim results demonstrated no significant increase in adverse events
except for more hyperkalemia in aliskiren-treated non-diabetic CKD stage 3-4 patients.
The DRINK study will continue as planned. Funding: partially from the Yu Professorship
in Nephrology Endowment Fund.

FR-OR116

AKB-6548, a New Hypoxia-Inducible Factor Prolyl Hydroxylase Inhibitor,
Increases Hemoglobin in Chronic Kidney Disease Patients without
Increasing Basal Erythropoietin Levels Robert Shalwitz,' Charlotte Hartman,'
Cindy Flinn,' Isaiah Shalwitz,'! Kevin G. Peters,' Anatole Besarab,? Volker
H. Haase.> 'dkebia Therapeutics, Inc.; *Henry Ford Hospital; *Vanderbilt
University Medical Center.

Background: Treatment of anemia associated with chronic kidney disease (CKD)
using currently available erythropoiesis-stimulating agents often results in prolonged,
supraphysiologic circulating erythropoietin (EPO) levels, which have been implicated in
increased thromboembolic events. Therefore, a drug that increases hemoglobin (HGB),
while only moderately increasing EPO levels, is highly desirable. AKB-6548, a new, short-
acting hypoxia-inducible factor prolyl hydroxylase inhibitor, has been shown to induce such
daily rises in EPO levels in patients with CKD in a manner that mimics the physiologic
diurnal response in healthy individuals.

Methods: In a double-blind, placebo-controlled Phase 2a trial, 93 patients with CKD
stage 3, 4, or 5, not on dialysis, were randomized to receive either placebo or AKB-6548
240 mg, 370 mg, 500 mg, or 630 mg once daily for 6 weeks.

Results: By Week 6, AKB-6548 significantly increased HGB (Figure 1) compared to
baseline in all dose groups and compared to placebo (ANOVA, p <0.0001). The increase
in HGB occurred without increasing basal (pre-dose measurement) EPO levels. Results at
Week 6 also revealed a significant dose-related increase in total iron binding capacity and
a decrease in hepcidin, suggesting improved iron mobilization. No drug-related serious
adverse events were reported, and dosing was generally well-tolerated.

Conclusions: Thus, AKB-6548 significantly increases HGB in anemic CKD patients by
inducing only moderate daily increases in EPO levels in a manner similar to the physiologic
diurnal response and by enhancing iron mobilization. Figure 1: HGB: Change from Baseline
to Week 6 in the Intent-to-Treat Population.
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Funding: Pharmaceutical Company Support - Akebia Therapeutics

FR-OR117

Fruits and Vegetables or Oral NaHCO; Preserve GFR and Reduce Urine
Angiotensinogen, a Marker of Kidney Angiotensin II Activity, in Stage
3 CKD Nimrit Goraya,'? Chanhee Jo,* Jan Simoni,* Donald E. Wesson.'?
!Internal Medicine, Texas A&M College of Medicine, Temple, TX; *Internal
Medicine, Scott & White Healthcare, Temple, TX; 3Biostatistics, Scott & White
Healthcare, Temple, TX; *Surgery, Texas Tech University Health Sciences
Center; Lubbock, TX.

Background: KDOQI directs Na'-based alkali therapy of metabolic acidosis (MA)
in CKD patients with plasma total CO, (PTCO,) <22 mM and such treatment preserves
eGFR. Because MA increases kidney angiotensin II (AII) activity, dietary alkali might
preserve eGFR through reduced kidney AII and so treating less severe MA in CKD might
also preserve eGFR. Fruits and vegetables (F+V) are also dietary alkali so we explored if
added F+V or NaHCO, reduce kidney AII activity and preserve eGFR in CKD patients
with MA and PTCO, 22-24 mM.

Methods: We randomized 108 subjects with CKD stage 3 eGFR (30-59 ml/min) and
PTCO, >22 but <24 mM as follows: F+V (n=36) added to reduce dietary potential renal
acid load (PRAL) 50%, oral NaHCO; (HCO;, n=36) to reduce PRAL 50%, or no alkali
(Control, n=36). All were treated toward systolic blood pressure (SBP) <130 mmHg with
regimens including ACE inhibition and followed 3 years with yearly cystatin C calculated
¢GFR, PTCO,, and urine angiotensinogen, factored by g creatinine (AGT/cr).

Results: Entry SBP (p=0.12), PRAL (p=0.60), PTCO, (p=0.62), eFGR (p=0.99), and
AGT/cr (p=0.99) were not different among groups. At 3 years, PTCO, decreased in Control
(23.0t0 22.4 mM, p<0.0001) but increased in F+V (23.0 to 23.9 mM, p<0.0001) and HCO,
(23.1t024.0, p<0.0001). At 3 years, AGT/cr increased in Control but decreased in F+V and
HCO; (all p<0.0001), was lower (p<0.0001) in F+V (32.1 ug/cr) and HCO, (32.0 ug/cr)
than Control (38.8 ug/cr), but not different between F+V and HCO, (p=0.92). At 3 years,
Control eGFR (26.6 ml/min) was lower (p<0.0001) than F+V (34.3 ml/min) and HCO,
(32.7 ml/min) but was not different between F+V and HCO; (p=0.34).

Conclusions: F+V or NaHCO, each reduced a marker of kidney AII activity and
preserved eGFR in stage 3 CKD patients with entry PTCO, 22-24 mM, supporting alkali
therapy for CKD patients with MA less severe than that for which KDOQI directs therapy.

Funding: Private Foundation Support, Clinical Revenue Support

FR-OR118

A Crossover Trial of Lowering Dietary Sodium (Na) in Chronic Kidney
Disease (CKD) Rajiv Saran,' Robin L. Sands,' Brenda W. Gillespie,' Michael
Heung,! Scott L. Hummel,' Vimal K. Derebail,* Bertram Pitt,! Nathan W.
Levin,? Fansan Zhu,? Peter Kotanko,? Philip J. Klemmer.* 'Univ. of MI; *RRI;
3Univ. of NC.

Background: CKD patients are often volume expanded and hypertensive (HTN).
Despite guideline recommendations, few prior controlled studies have assessed the effects
of dietary Na restriction on these two factors. We conducted a randomized crossover trial of
dietary Narestriction in CKD to assess hydration status measured by bioelectrical impedance
spectroscopy (BIS) and 24-hr ambulatory blood pressure (ABP).

Methods: Stable adults with Stage 3-4 CKD were randomized to low Na diet (<2g
Na/day) or ‘usual diet’ for 4 weeks, followed by a 2-week wash-out before the second
4-week phase. Weekly dietary advice using a motivational interviewing technique (MIT)
was provided by study dieticians. Dietary Na intake was measured by 24-hour urine Na.
BIS measurements included calf, whole body (WB) and segmental readings using a Hydra
4200. T-tests for crossover studies analyzed treatment and period effects.
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Results: 58 subjects were enrolled (mean age 61£13, 60% male, 71% white, 43%
diabetic, 93% HTN, mean BMI 32kg/m?, eGFR 39ml/min/1.73m?, 24-hr urine Na
171mmol/d and 24-hr systolic ABP 138mmHg). Baseline BIS measurements were not
significantly different across CKD stage suggesting equivalent fluid status. WB extracellular
volume decreased significantly on average by 0.9L in the low Na phase and calf normalized
resistivity increased by 0.01 Q m’/kg, both implying lowered water content (p<0.01).
On average, there were significant reductions in 24-hr urinary Na (52mmol/d), weight
(2.2kg), and 24-hr systolic ABP (11.3mmHg) during the low Na diet phase (all p<0.005).
Albuminuria was not statistically lower in the low Na group (mean change=0.07mmol).
Mean serum creatinine rose by 0.13mg/dL (p=0.04) in the low Na group. No period effects
were observed.

Conclusions: Low Na dietary intervention with MIT significantly reduced ABP and
measures of volume expansion in CKD Stage 3-4 patients in this short-term crossover trial.
This simple intervention may be similar in effect to a single antihypertensive agent and
merits more formal study on a larger scale to assess its effect on outcomes.

Funding: Private Foundation Support

FR-OR119

Specialised Renal Care in Patients with CKD Stage IIIb-IV: Does It
Impact on Mortality and Emergency Hospitalisation? Patrick Saudan,
Nicola Marangon, Sophie M. De Seigneux, Belen Ponte, Pierre-Yves F. Martin.
Nephrology, Geneva University Hospitals, Geneva, Switzerland.

Background: Long-term prognosis of patients with CKD is poor and there is a need
for the development and implementation of new strategies through collaboration between
primary care physicians (PCP) and nephrologists. We undertook a prospective randomised
trial to determine the impact of regular renal care compared to guidelines-directed
management by primary care physicians (PCP) on prognosis, planning of RRT and patient
satisfaction in CKD patients.

Methods: Single center prospective randomised study. Inclusion criteria: CKD patients
with an eGFR< 45 ml/min and > 15 ml/mn, aged 18-80 years old and enrolled during a
hospitalization. Exclusion criteria: AKI or ESRD, estimated life expectancy <2 yrs, refusal
or inability to sign writing consent and patients previously known by nephrologists. The
primary composite endpoint is death and/or hospitalisation during the 24 months after
inclusion. The secondary endpoints are urgent RRT, decline of renal function and quality
of life. Study design: Patients are randomised in two arms: -Combined management PCP
and nephrologists (4 nephrology visits/year) -Management by PCPs with the help of written
instructions and consultations being provided by our unit if requested by PCPs.

Results: The study began in November 2009. At the end of April 2012, 194 patients
have been randomised, of whom 68% are male and 40% diabetics type II. Mean age is
69 + 9 yrs, mean baseline eGFR is 33 + 9 ml/min, mean 24-hr proteinuria is 1.24 £1.9
g/24h. At the end of April 2012 (mean follow-up is 18 + 9 months), 60% of the patients
in the combined management group have reached the primary endpoint vs 55% in the
PCP management group. Mean follow-up is 18 + 9 months. Mortality rose to 11 % in the
combined management group vs 15 % in the PCP management group. Free time interval
until next hospitalisation is 313 +280 days in the combined management group vs 304
+256 in the PCP management group.

Conclusions: These short-term preliminary results do not demonstrate a benefit of
regular renal care in terms of survival or rehospitalisation rate in patients with CKD stage
IIIb-IV.ClinicalTrials.gov: NCT00929760.

FR-OR120

Is Time-Updated Blood Pressure Related to End-Stage Renal Disease in the
Setting of Chronic Kidney Disease after Accounting for Kidney Function
over Time? Findings from the Chronic Renal Insufficiency Cohort (CRIC)
Study Amanda Hyre Anderson,'? Wei (Peter) Yang,'> Raymond R. Townsend, >
Glenn M. Chertow,' Jiang He,' Radhakrishna Reddy Kallem,'? John W. Kusek,'
James P. Lash,' Edgar R. Miller,' Mahboob Rahman,' Susan P. Steigerwalt,'
Matthew R. Weir,' Jackson T. Wright,' Harold 1. Feldman."? Chronic Renal
Insufficiency Cohort (CRIC) Study, *University of Pennsylvania Perelman
School of Medicine.

Background: Blood pressure (BP) is frequently inadequately controlled in chronic
kidney disease (CKD) patients. Previous reports of the longitudinal relationship between
BP and end-stage renal disease (ESRD) often relied solely on baseline measures of BP
and kidney function, and those with updated information may have inadvertently adjusted
for pathway effects.

Methods: Data from CRIC Study participants (N=3,817, follow-up: 4 yrs) were used
in a marginal structural model to assess time-updated BP exposure on the risk of ESRD
with proper adjustment for time-dependent confounding. The time-updated BP exposure
was characterized as mean systolic BP (SBP), % time with BP uncontrolled (=130 and
>120 mmHg), and mean SBP variability (SBPVar).

Results: In separate models, mean SBP, % time with BP 2130 or 2120 mmHg, and
mean SBPVar each significantly increased risk for ESRD after adjustment for demographics,
co-morbidities, and time-updated kidney function and antihypertensive medication use. In
a model including both SBP and SBPVar, mean SBP retained significance (HR, 95% CI:
1.40, 1.27-1.55) but SBPVar did not (1.12, 0.97-1.30). The interaction between mean SBP
and urine protein excretion was of borderline significance (P=0.07) with the BP association
attenuated among those with higher levels of proteinuria.
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Adjusted HR (95% CI)
[Mean SBP, per 10mmHg increase 1.38 (1.28-1.49)
% time SBP >130 mmHg, per 10% increase 1.11 (1.06-1.16)
% time SBP >120 mmHg, per 10% increase 1.12 (1.06-1.19)
Mean SBPVar, per 10 mmHg change 1.33 (1.21-1.47)

Conclusions: After accounting for time-updated kidney function and antihypertensive
medication use, the relationship between BP and ESRD was robust and consistent with prior
studies. Modification of this relationship by proteinuria requires further study.

Funding: NIDDK Support, Other NIH Support - CTSA and GCRC Awards

FR-OR121

Risk of Hypoglycemic Episodes among Diabetic Patients with Chronic
Kidney Disease (CKD) Bessie A. Young,'?* Luis A. Bent-Shaw,>* Margaret K.
Yu.>3 Veterans Affairs Puget Sound Health Care System, Seattle Epidemiology
Research and Information Center, Seattle, WA, *Kidney Research Institute,
University of Washington, Seattle, WA, 3Division of Nephrology, University of
Washington, Seattle, WA.

Background: Intense glycemic control is one of the cornerstones of diabetes care and
has been shown to improve both microvascular and macrovascular events. Hypoglycemia is
aknown complication of more intensive glycemic control in patients and has been associated
with increased risk of mortality Less is known regarding risk of severe hypoglycemic
reactions requiring hospitalizations. We hypothesize that patients with diabetes and CKD
will haveincreased risk of severe hypoglycemic episodes requiring hospitalization over
time, which will increase depending on stage of kidney function.

Methods: We analyzed the incidence of severe hypoglycemic reactions requiring
hospitalization among a primary care cohort with diabetes followed longitudinally as part
of the Pathways to Health Study. All patients who completed baseline surveys and had
laboratory tests available to assess €GFR were analyzed. The primary outcomes of interest
was severe hypoglycemic reactions requiring emergency room visit or hospitalization
identified by ICD-9 code over 5 years of follow up.

Results: 3943 subjects were identified at baseline with stage 0-5 CKD, of whom 1227
were found to have an eGFR<60ml/min/1.73m> The mean age was 70.7, 83.8% were white,
7.2% African American and 6.5% Asian. Over a 5 year period, 240 episodes of severe
hypoglycemia were identified. Cox proportional hazards models found that CKD stages 3
(Hr=2.2,95% CI1.22-4.10), stage 4 (HR=3.45, 95% CI=1.65-7.23), and stage 5 (HR=4.34,
95% CI=2.07-9.00)were associated with greater risk of severe hypoglycemic reaction
compared to stage 0 CKD after adjusting for age, gender, race, type of diabetes, insulin
use, oral hypoglycemic agent, and ace-inhibitor. Other risk factors included depression,
insulin use, and type 1 diabetes.

Conclusions: Patients with diabetes are at greatly increased risk of severe hypoglycemic
episodes. Patients with latter stage CKD and diabetes should be closely managed to avoid
severe hypoglycemic reactions.

Funding: NIDDK Support, Veterans Administration Support

FR-OR122

Do the Associations of eGFR and Albuminuria with Mortality and Renal
Failure Differ by Gender? A Meta-Analysis from a Global Consortium (for
the CKD-PC Collaborators) Dorothea Nitsch, M. Grams, Yingying Sang,
Corri Black, Massimo Cirillo, Ognjenka Djurdjev, Kunitoshi Iseki, Simerjot
K. Jassal, Heejin Kimm, Florian Kronenberg, Cecilia Montgomery Qien,
Andrew S. Levey, Adeera Levin, Mark Woodward, Brenda Hemmelgarn. CKD
Prognosis Consortium.

Background: There is substantial clinical uncertainty whether the associations of
chronic kidney disease (CKD) with mortality and end-stage renal disease (ESRD) differ
between men and women.

Methods: We assessed the presence of a gender interaction in the associations of
estimated glomerular filtration rate (¢GFR) and albuminuria with all-cause mortality,
cardiovascular mortality and ESRD in 2,051,158 participants (54% women) from general
population (n=1,861,052), cardiovascular high-risk (n=151,494), and CKD (n=38,612)
cohorts. We used random-effects meta-analysis using pooled individual participant data.

Results: All-cause and cardiovascular mortality risk was higher in men at all levels
of eGFR and ACR. While higher risk was associated with lower eGFR and higher ACR in
both genders, the risk relationship for all-cause and cardiovascular mortality was steeper
in women than in men. Compared with eGFR 95, the adjusted hazard ratio (HR) for all-
cause mortality at eGFR 45 was 1.32 (95% CI, 1.08 to 1.61) in women and 1.22 (CI, 1.00
to 1.48) in men (p for interaction<0.001). Compared with ACR 5, the HR for all-cause
mortality at ACR 30 was 1.69 (CI, 1.54 to 1.84) in women and 1.43 (CI, 1.31 to 1.57) in
men (p for interaction=0.005). Conversely, there was no evidence of a gender difference
in associations of eGFR and ACR with ESRD risk.

Conclusions: While both genders face increased risk of all-cause and cardiovascular
mortality and ESRD with lower eGFR and higher albuminuria, the relative mortality risk
in women increases more steeply with diminished kidney function. These findings were
robust across a large global consortium.

Funding: Private Foundation Support
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VALIGA: Preliminary Clinical Results from the European Collaborative
Database of 1178 IgA Patients Designed to Validate the Oxford Classification
Rosanna Coppo, Stephan Troyanov, Daniel C. Cattran, John Feehally, H.
Terence Cook, Ian Roberts, Laura Morando, Shubha Bellur, Roberta Camilla.
Immunonephrology Working Group, ERA-EDTA, Italy.

Background: The independent prognostic value of renal biopsy features in patients
with IgA Nephropathy (IgAN) was established by the Oxford Classification from 265
patients and deserves validation.

Methods: The ERA-EDTA Immunonephrology Working Group sponsored in 2009
the European Validation Study (VALIGA), which enrolled 1178 IgAN patients from 55
centers of 13 countries. The clinical data collection at renal biopsy and during follow-up
has been completed and dual review of biopsies according to the Oxford criteria will be
available by August 2012. We report here the VALIGA clinical risk factors for progression.

Results: 1178 IgAN patients aged 36+16 years, 73% M, eGFR 75+34ml/min,
proteinuria (UP) 1.27 (IQ 0.57-2.6) g/day, mean BP (MAP) 98+13mmHg. Mean follow-up
5.8 years + 4.5, loss of e-GFR (slope) of -2.0+8.1 ml/min/year. ESRD developed in 141
cases (12%), 50% loss of e-GFR in 171 (15%) and combined end point in 195 (16.5%).
Initial UP, e-GFR and MAP and follow-up UP and MAP were strongly correlated by
multivariate analysis with 50% loss of eGFR or combined end points, and slope of e-GFR
(all P<0.0001). The predictive value of follow-up proteinuria was the strongest predictor.
Assuming the end point of 50% reduction in eGFR, ROC analysis indicated the best cut-
off value for UP was 0.96 g/day (sensitivity 91%, specificity 64%, AUC 0.85) versus for
follow-up BP the best MAP was 98 mmHg (sensibility 67%, sensitivity 67%, AUC 0.74).

Conclusions: The clinical data from the 1178 IgAN European cohort (VALIGA) has
validated the relevance of the definition of partial remission (persistent proteinuria < 1 g/
day ) as the major risk factor for preventing progression.

FR-OR124

Impacts of Tonsillectomy Plus Steroid Pulse Therapy on IgA Nephropathy
Depending on Histological Classification: A Multicenter Cohort Study
Tetsu Miyamoto,! Tomoya Nishino,? Takeshi Nakata,’ Yuji Sato,* Hideyuki
Arai,? Kaede Ishida,® Nana Ishimatsu,! Hiroyuki Komatsu,* Masanobu
Miyazaki,’ Tadashi Tomo,* Masahito Tamura,' Shouichi Fujimoto.* ' University
of Occupational and Environmental Health; *Nagasaki University School of
Medicine; *Oita University School of Medicine; *Miyazaki University School
of Medicine; *Miyazaki Naika Clinic.

Background: Besides corticosteroids and RAS inhibitors, tonsillectomy may have
a beneficial impact on the clinical course of IgA nephropathy (IgAN). However, much
uncertainty remains about the indications for and protocols of therapeutic options for [gAN.

Methods: We enrolled 334 patients with biopsy-proven IgAN diagnosed between
2000 and 2010 at four centers. Baseline characteristics at biopsy were analyzed in relation
to clinical remission. The impact of treatment was evaluated after a median follow up
of 4.1(1.5-8.6) years according to histological grade of the lesions and in line with the
guidelines of the Study Group on Progressive Glomerular Disease in Japan. Clinical
remission was defined as disappearance of both proteinuria and hematuria.

Results: During the follow-up period, 151 patients(46%) achieved clinical remission
with a median time-to-remission of 382 days. Patients reaching remission had younger
age(p=0.008), lower incidence of hypertension(p=0.01), higher levels of albumin(p=0.04)
and eGFR(p=0.003), and lower levels of triglyceride(p=0.002). Multivariate logistic
regression analysis found that tonsillectomy plus steroid pulse therapy independently
contributed to achieving remission only in the histological grade 3 group with
glomerulosclerosis, crescent formation or adhesion to Bowman’s capsule in 10-30%
of all biopsied glomeruli, or mild cellular infiltration in the interstitium(OR 2.4, 95%CI
1.2-5.0, p=0.02). In patients reaching remission, the patients with tonsillectomy had
shorter time-to-remission compared to patients without tonsillectomy[365(62—1447) days
vs 579(22-2304) days, p=0.03].

Conclusions: The combination therapy of tonsillectomy and steroid pulse for [gAN
may have a beneficial impact on the clinical course for patients with mild to moderate
glomerular and interstitial lesions.

FR-OR125

A Pilot Study to Determine Dose, Effectiveness and Depletion of Anti-
PLA2R Antibodies of Adrenocorticotrophic Hormone (ACTH Acthar®
Gel) in Subjects with Nephrotic Syndrome and Idiopathic Membranous
Nephropathy (iMN) Michelle A. Hladunewich,' Fernando C. Fervenza,
Laurence H. Beck,® Heather N. Reich,! Sanjeev Sethi,> Maria V. Irazabal,?
Alfonso Eirin,2 Rivka Ayalon,® Daniel C. Cattran.! 'University of Toronto,
Toronto, ON, Canada, *“Mayo Clinic, Rochester; MN, 3Boston University School
of Medicine, Boston, MA.

Background: H.P. Acthar® Gel is obtained from porcine pituitary. Active ingredients
include structurally related peptides such as ACTH and the melanocyte stimulating
hormones, which bind to melanocortin receptors (MCRs) expressed in glomerular
podocytes reducing oxidative stress, diminishing podocyte apoptosis, and podocyte loss
in kidney injury models. We hypothesized that H.P. Acthar® Gel would induce remission
of proteinuria in patients with iMN.
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Methods: Twenty patients were randomized to receive either 40 or 80 IU SQ twice
weekly for 120 day with a total follow-up period of one year (final follow-up still pending
in 2 patients). Proteinuria, albumin, cholesterol profile, changes in eGFR and anti-PLA2R
antibodies along with tolerance and safety were assessed.

Results: Baseline characteristics were median proteinuria of 7802 (5665-10092)
mg/24h, albumin of 2.7+8 g/dL, total cholesterol of 7.9+3.5 mmol/L and eGFR of 81+25
ml/min. The use of Acthar® Gel resulted in a significant reduction in median proteinuria
to 2025(951-5140) mg/24h (p<0.001) along with improvements in both albumin and total
cholesterol levels. At last follow-up, 60% of the patients had > 50% decrease in proteinuria.
The majority of the patients did not respond to the 40 TU dose. No significant change in
¢GFR was noted over the period of follow-up nor were then any significant adverse side
effects. Anti-APLA2R antibodies were present in 15/20 patients at baseline with decreased
or increased levels noted prior to improvements or worsening of proteinuria, respectively.

Conclusions: H.P. Acthar® Gel is a safe and well-tolerated potential therapy to
induce remission of proteinuria in patients with iMN. A dose of at least 80 IU units SQ
twice weekly appears necessary for maximal effect. Anti-APLA2R levels may assist with
prediction of response to therapy.

Funding: Pharmaceutical Company Support - Questcor Pharmaceuticals, Inc.
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Long Term Outcomes of a Restrictive Treatment Regimen in Idiopathic
Membranous Nephropathy Jan A.J.G. van den Brand,' Peter R. Van Dijk,
Julia M. Hofstra,' Jack F. Wetzels.! ‘Nephrology, Radboud University Medical
Centre, Nijmegen, Netherlands; *Diabetes Centre, Isala Clinics, Zwolle,
Netherlands.

Background: We present the long term disease course and outcomes of patients with
biopsy proven membranous nephropathy (MN) who were treated according to a restrictive
treatment regimen that was initiated in 1995.

Methods: We prospectively evaluated 269 patients. Progression risk was estimated
using low-molecular weight protein excretion. Subsequently, intensive ACEi/ARB and statin
treatment was advised for low risk patients with well preserved kidney function, whereas
immunosuppressive therapy, mostly with alkylating agents, was given to patients at high
risk for disease progression as soon as kidney function deteriorated. We gathered follow-up
data on treatment, outcomes and adverse events from medical records, and used Kaplan-
Meier estimates to calculate five and ten year cumulative incidence rates of outcomes.

Results: The table shows characteristics and disease course for the cohort, which was
followed for a median 6.1 (IQR 3.3 to 10.3) years.

Biopsy variables

total cohort

n (% male) 269 (70%)
lage 52 (14.9)
year of biopsy 2000 (7.0)
eGFR 68 (24)
[proteinuria 7.0 (4.6)
Therapies

none 142 (53%)
cyclophophamide 116 (43%)
other 11 (4%)
Outcomes

remission of proteinuria
relapse of proteinuria
doubling of serum creatinine

147 /203 (72%)
477147 (32%)
37/235 (16%)

end stage renal disease 12 (4%)
Adverse events

death 9 (3%)
malignancy 20 (7%)
cardiovascular and thrombotic events 27 (10%)
leucopenia 48 (18%)
linfection 53 (20%)

data are presented as mean (SD) or percentages

The restrictive treatment strategy resulted in 127 (46%) patients receiving
immunosuppressive therapy. Five year cumulative incidence rates of remission, end stage
renal disease and death were 68%, 3.2% and 1.8%, respectively. In addition, respective
ten year incidence rates were 75%, 4.5% and 3.6%.

Conclusions: A restrictive therapeutic regimen leads to favorable long term outcomes
in iMN, whilst limiting exposure to potentially hazardous immunosuppressive drugs. The
high incidence of adverse events such as cardiovascular complications and infections
necessitates a search for less harmfull therapies.

Funding: Private Foundation Support
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Prophylactic Anticoagulation in Membranous Nephropathy: A Decision
Analysis Taewoo Lee,' Andrea K. Biddle,’ Sean Barbour,> Sophia Lionaki,'
Yichun Hu,' Vimal K. Derebail,! Michelle A. Hladunewich,? Caroline Jennette
Poulton,' Shannon L. Mahoney,' Susan L. Hogan,' Shannon L. Mahoney,'
Ronald J. Falk,' Daniel C. Cattran,”> Heather N. Reich,? Patrick H. Nachman.!
'UNC Kidney Center, University of North Carolina, Chapel Hill, NC; *Division
of Nephrology, University of Toronto, Toronto, ON, Canada; *Health Policy
and Management, School of Public Health, University of North Carolina,
Chapel Hill, NC.

Background: In membranous nephropathy, the risk of venous thromboembolic
events (VTE) is inversely correlated to serum albumin level (sAlb). This study estimates
the benefit of prophylactic anticoagulation (VTEs prevented) relative to the risk (bleeds
incurred) by sAlb level.
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Methods: A hybrid Markov-decision tree model was constructed to compare
anticoagulation to observation. The risk of VTE was obtained from a cohort of 539 patients.
The categorized (low, intermediate, high) risk estimates of bleeding were obtained from
the ATRIA study (J Am Col Cardiol 58:395). The benefit-to-risk ratios were calculated
by bleeding risk category. We used probabilistic sensitivity analyses to estimate effects
of parameter uncertainty.

Results: For patients at low bleeding risk, the base-case model predicts a benefit-to-risk
ratio of 4.5:1 and 13:1 for sAlb <3.0 g/dL and <2.0 g/dL respectively. With intermediate
or high bleeding risk, the ratios are 3.9:1 and 1.8:1 for sAlb < 2.0 g/dL. In probabilistic
sensitivity analysis, patients at intermediate or high risk are unlikely to benefit from
anticoagulation whereas those at low risk are likely to benefit with a benefit-to-risk ratio
of 5:1 and 10:1 for sAlb <2.5 g/dL and <2.0g/dL.

Conclusions: The decision for anticoagulation should begin with assessing a patient’s
bleeding risk. We provide a tool to estimate the likelihood of benefit based on sAlb level
and acceptable benefit-to-risk ratio.
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An Effective Regime for Prevention of Venous Thromboembolism in
Nephrotic Syndrome Nicholas R. Medjeral-Thomas, Stela Ziaj, Jack Galliford,
Jeremy B. Levy, Tom Cairns, Megan Griffith. West London Renal and Transplant
Centre, Imperial College Healthcare NHS Trust, London, United Kingdom.

Background: Venous thromboembolism (VTE) occurs in 7-40% of nephrotic patients.
The severity and underlying cause of nephrotic syndrome (NS) influence the VTE risk.
This study investigates the use of low dose prophylactic anticoagulation to prevent VTE
in patients (pts) with NS caused by primary glomerulonephritis (GN).

Methods: Pts presenting with NS secondary to primary membranous GN (MGN),
minimal change GN (MinGN) and focal segmental glomerulosclerosis (FSGS) from
September 2006 to September 2011 were considered for the study. Pts already taking
anticoagulation for a pre-existing condition were excluded. Pts with serum albumin <20g/L
received prophylactic dose low molecular weight heparin or low dose coumarin; pts with
albumins 20-30g/L received aspirin or clopidogrel 75mg once daily. All thrombotic events
and bleeding complications were recorded.

Results: 162 pts were identified (65 MGN, 49 Min GN, 48 FSGS). Mean follow-up was
168 weeks (range 38-307). Initial mean serum albumin was 14.5 g/L (range 5-29) and UPCR
was 1365 units (range 255-14000). 11/162 pts were diagnosed with VTE at presentation and
were treated following local VTE guidelines. 151 pts received prophylactic anticoagulation.
4/151 pts subsequently developed VTE. Only 1/4 was taking the prophylaxis at the time of
VTE (6 days after diagnosis and commencement of prophylaxis). 1 pt had VTE when the
prophylaxis was stopped pending biopsy. 2 pts had stopped prophylaxis as their NS was
in remission; 1 relapsed with NS and presented with VTE prior to anticoagulation being
restarted; 1 developed VTE when not nephrotic, but had a prior history of DVT 3 years
before. 3/151 pts on prophylactic anticoagulation were admitted with a gastrointestinal
bleed requiring transfusion. 1/3 was also taking steroids for the underlying GN at the
time of the bleed.

Conclusions: This regime of prophylactic anticoagulation appears relatively safe and
effective in preventing VTE in NS. Care must be taken when stopping the anticoagulation
peri-procedure, and in patients in remission likely to relapse or with a history of DVT.

FR-OR129

Role for miR-30 in Podocytes and Its Clinical Relevance Junnan Wu, Chun-
xia Zheng, Wanfen Zhang, Changming Zhang, Zhao-hong Chen, Zhi-Hong Liu.
Research Institute of Nephrology, Jinling Hospital, Nanjing University School
of Medicine, Nanjing, Jiangsu, China.

Background: miRNAs are essential for glomerular podocyte homeostasis as shown by
selective Dicer deletion in mouse podocytes, and miR-30 family has been suggested to be
a player as evidenced by its anti-apoptotic effect in podocytes in vitro. Here, we explored
the clinical relevance of miR-30, and further define its actions in podocytes.

Methods: Glomeruli were microdissected from renal biopsies, and subjected to RNA
preparation and qRT-PCR of miR-30. miR-30 levels were correlated with proteinuria
remission of the patients. Conditionally-immortalized human podocyte cell line was used
for in vitro studies. Podocyte injury was evaluated by apoptosis, cytoskeletal alteration
and injury markers. The expressions of miR-30 targets were examined by western blotting.

Results: miR-30 members were abundantly expressed in podocytes of glomeruli,
but all downregulated in patients of FSGS and MN. Glomerular miR-30 levels of FSGS
patients positively correlated with proteinuria remission. In vitro, human podocytes were
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treated with TGF-3, LPS and PAN, and miR-30 members were found all downregulated.
When exogenous miR-30 was expressed to sustain miR-30 level of the podocytes in the
treatment, both apoptosis and cytoskeletal damage were significantly ameliorated. We
further show that miR-30 exerted its protective role, at least partly, through inhibition of
its targets, Notchl and p53. Lastly, we show glucocorticosteroid prevented TGF-f3 and
LPS-induced miR-30 downregulation in podocytes, accompanied with prevention of
upregulation of proapoptotic p53, Bax and Notch1, and restoration of anti-apoptotic Bcl2
and CD2AP expression.

Conclusions: miR-30 protects podocytes, at least partly, through inhibiting its targets,
Notchl and p53, two known culprits in podocyte injury. Downregulation of miR-30
causes podocytes vunerable to injury. miR-30 expression appears to have a signficant
clinical relevance as shown by its downregulation in podocytes of patients, its correlation
with proteinuria, its restoration by glucocorticosteroid in vitro. Thus, miR-30 family is a
promising therapeutic target for glomerular disease.

Funding: Government Support - Non-U.S.
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Plasma Soluble Urokinase Receptor Levels Were Elevated in Patients
with Primary Focal Segmental Glomerulosclerosis and Were Associated
with Renal Damage Gang Liu, Jing Huang, Ming Hui Zhao. Renal Division,
Department of Medicine, Peking University First Hospital, Beijing, China.

Background: To detect the plasma soluble urokinase receptor (suPAR) levels of patients
with primary focal segmental glomerulosclerosis (FSGS) and investigate their associations
with clinical and pathological data.

Methods: Sixty-eightpatients with primary FSGS, diagnosed between Jan 2006 and
Aug 2011, with complete clinical and pathologic data were enrolled. Healthy donors and
patients with minimal change disease (MCD), membranous nephropathy (MN), secondary
FSGS (s-FSGS) were used as controls. Plasma suPAR was measured using commercial
ELISA kits.

Results: The plasma suPAR levels of patients with primary FSGS (3676.4+ 2241.3
pg/ml) were significantly higher than that of patients with MCD (2024.7+ 378.4 pg/ml,
P<0.001), MN (2092.5+ 874.7 pg/ml, P<0.001), and normal subjects (1787.2+ 455.9 pg/
ml, P<0.001) respectively. The plasma suPAR levels were also higher than that of patients
with s-FSGS (2597.9+ 695.4 pg/ml, P=0.181), though it did not have statistical differences.
The mean plasma suPAR levels increased in the order of tip variant to not otherwise
specified variant to cellular variant (2925.5+ 1704.4 pg/ml, 3838.7+ 2099.8 pg/ml, and
4179.9+ 2475.2 pg/ml, respectively).The plasma suPAR level was negatively correlated
with creatinine clearance at presentation (r=-0.454, P=0.001) and positively correlated with
the percentage of glomerular crescents (r=0.303, P=0.012). During follow-up, we collected
plasma samples of 16 patients with therapeutic responses. The plasma suPAR level of 7
patients with complete remission decreased substantially (4778.9+ 3326.7 pg/ml vs. 2845.3+
935.4 pg/ml, P=0.128), for 4 patients with partial remission, it was comparable (2340.3+
239.3 pg/ml vs. 2055.2+ 385.9 pg/ml, P=0.273), however, for 5 patients with treatment
failure, it was even increased (3180.9+ 757.4 pg/ml vs. 4360.6+ 1573.2 pg/ml, P=0.080).

Conclusions: Plasma suPAR levels were specifically elevated in patients with primary
FSGS and might be associated with severe renal damage. The plasma suPAR might be
helpful to differentiate primary FSGS from MCD and certain s-FSGS.

Funding: Government Support - Non-U.S.
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Urinary Excretion of Vitamin D Binding Protein Is Markedly Increased
in Focal Segmental Glomerulosclerosis versus Minimal Change Nephrotic
Syndrome Michael R. Bennett, Hermine Brunner, Prasad Devarajan. Cincinnati
Children's.

Background: Idiopathic nephrotic syndrome (NS) is the most common glomerular
disorder of childhood. Pathology on invasive biopsy, including minimal change disease
and focal segmental glomerulosclerosis (FSGS), remains the diagnostic method of choice
for NS. Vitamin D deficiency is a common complication of chronic kidney disease. This
is thought to occur due to loss of functioning 25-OH-D-1a-hydroxylase in the proximal
tubules as well as through urinary loss of vitamin D binding protein (VDBP), the main
carrier of vitamin D in the blood. Due to the prolonged and persistent proteinuria in FSGS,
it is likely that vitamin D binding protein is excreted to a greater degree than in MCD. If
VDBP is higher in FSGS, this could serve both as a non-invasive biomarker for diagnosis
of NS as well as a possible therapeutic target. We set out to determine if urinary VDBP
levels were elevated in FSGS vs MCD.

Methods: Urine and clinical data were collected from patients at Cincinnati Children’s
Hospital recently diagnosed with active nephrotic syndrome as well as healthy controls.
Patients with a history of gross hematuria, active/recurrent UTI or nephrotic syndrome
secondary to systemic disease were excluded from the study. Urinary VDBP measurements
were performed with a commercially available ELISA kit and normalized to urine creatinine.

Results: This study included subjects in three groups: biopsy-proven FSGS (n=15),
presumed MCD (n=12), and normal controls (n=5). Median VDBP levels were calculated
and subjected to Mann-Whitney Rank Sum analysis. VDBP was significantly higher
(p<0.001) in FSGS (14526 ng/ml, IQR 976-45541) than both MCD (85 ng/ml, IQR 15-
274) and healthy controls (23 ng/ml, IQR 22-99, p=0.002). Results did not change with
NGAL corrected for urine creatinine.

Conclusions: Urinary excretion of VDBP was markedly elevated in FSGS vs. both
MCD and healthy controls. The massive loss of VDBP in FSGS could potentially result in
greater vitamin D deficiency in patients with FSGS vs MCD. VDBP could serve as both
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a target for therapy in FSGS as well as a non-invasive biomarker that could distinguish
FSGS, which is associated with poor prognosis, from the more benign MCD.

Funding: Other NIH Support - This project was supported by an Institutional
Clinical and Translational Science Award, NIH/NCRR Grant Number
1IUL1RR026314-01

FR-OR132

Clinicopathological Features and Predictors of Outcome in C3
Glomerulopathy Michelle M. O’Shaughnessy,' John O’Regan,' Limy Wong,'
Carol A. Traynor,' Michael James Flanagan,' Anthony M. Dorman,' Chia Wei
Teoh,? Nicholas R. Medjeral-Thomas,* Matthew C. Pickering,> H. Terence
Cook,? Peter J. Conlon.! 'Nephrology, Beaumont Hospital, Dublin, Ireland;
’Nephrology, Children’s University Hospital, Temple Street, Dublin, Ireland;
*Centre for Complement and Inflammation Research, Imperial College London,
London, United Kingdom.

Background: Dysregulation of the alternative complement pathway can result in
a variety of forms of glomerular injury, collectively termed C3 glomerulopathy (C3G).
Light microscopic (LM) and electron microscopic (EM) appearances are heterogeneous.
Diagnosis relies upon identification of isolated deposits of C3 without immunoglobulin
on immunofluorescence (IF). Differences in pathophysiology, clinical phenotype and
renal outcomes between patients with dense deposit disease (DDD) and other forms of
C3G are largely unknown.

Methods: All native renal biopsies (n=4,554) referred to a single pathology service
from 1995 to 2011 were retrospectively reviewed. Cases satisfying pathological criteria for
a diagnosis of C3G, as determined by two independent renal pathologists, were included.
Demographic, clinical and laboratory data were obtained. Patients with and without DDD
were compared.

Results: Sixty-five patients were identified (13 DDD, 52 non-DDD): 36 male, 29
children. At presentation, 46% had a creatinine >1.5mg/dL, 44% had nephrotic syndrome,
93% had hematuria. Membranoproliferative glomerulonephritis (GN) (n=26) and diffuse
proliferative GN (n=22) were prevalent on LM. DDD and non-DDD groups had similar
baseline clinical characteristics. Low serum C3 was more common in the DDD group (100%
vs. 55%, p=0.017). At last follow-up, 67% of DDD and 24% of non-DDD patients had
reached end-stage kidney disease (ESKD). By multivariate Cox regression analysis, DDD
was the only independent predictor of ESKD (HR 8.34, 95% CI 1.98 to 35.20, p=0.004).

Conclusions: We have described the clinical phenotype and renal outcomes of 65
patients with C3G. We have demonstrated that DDD on EM may portend a particularly
poor prognosis in this population cohort. We plan to investigate these patients for acquired
and genetic defects in alternative complement pathway regulation.

FR-OR133

SYK Inhibition Reduces Autoantibody Production and Abrogates
Crescentic Glomerulonephritis (¢GN) and Lung Haemorrhage (LH) in
Experimental Autoimmune Glomerulonephritis (EAG) Stephen Paul
McAdoo,' John Reynolds,' Jennifer Smith,! Gurjeet Bhangal,' Esteban S.
Masuda,? H. Terence Cook,' Charles D. Pusey,! Frederick W.K. Tam.! /Imperial
College London, United Kingdom; *Rigel Pharmaceuticals.

Background: SYK is a critical component of FcR and BCR signaling pathways.
SYK inhibition with Fostamatinib (Fosta) prevents immune-mediated injury in several
animal models, including rat nephrotoxic nephritis. The effect of SYK inhibition on other
models of GN is not known, nor is the effect of SYK inhibition on autoantibody (autoAb)
production in any experimental model clearly defined. This study aimed to address these
questions in EAG.

Methods: In EAG, rats immunized with rat GBM antigen (a.3) at day 0 develop autoAb
to a3 and ¢cGN with proteinuria by day 18, and have LH at day 36. In study 1, animals
(n=8/group) received either Fosta 40mg/kg or Vehicle (Veh) by twice daily gavage from
day 0-18, in order to examine the effects of SYK inhibition on induction of autoimmunity.
In study 2, animals received Fosta or Veh from day 18-36, to study the effects of treatment
on established disease. In both studies, animals were monitored until Day 36.

Results: Expressed as mean/group at Day 36:

EXP 1 EXP2
- 'Veh [Fosta Reduction 'Veh [Fosta Reduction
F&‘;‘f{;gﬁ{ ia 117, 96 4194 118 > 989%
L@fmi‘ma 139 34 75%* 200 0 100%+
g{i;ﬁ%‘ﬂ‘)‘ 74 41 459+ 70.5 15 98%+
Macrophage/ B
Gl (Sece [105 12.6 NS 9.8 0.2 99%:1
LHScore |2 0.35 58%* 1.75 o 100%t

*=p<0.05;T =p<0.01; NS=not significant
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Conclusions: SYK inhibition reverses ¢GN and prevents LH in EAG. This effect
appears to be mediated by inhibiting both the induction of humoral autoimmunity and the
effector phase of the immune response. We believe this is the first report that SYK inhibition
reduces autoAb production in a genuine model of autoimmunity. The results augur well
for use of SYK inhibition in human renal disease.

Funding: Pharmaceutical Company Support - Rigel Pharmaceuticals; AstraZeneca,
Government Support - Non-U.S.
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MicroRNA-155 Drives Th17 Immune Response and Tissue Injury in
Experimental Crescentic Glomerulonephritis Christian Krebs, Sonja Kapffer,
Hans-Joachim Paust, Tilman Schmidt, Sabrina Bianca Bennstein, Anett Peters,
Gesa Stege, Silke R. Brix, Oliver M. Steinmetz, Rolf A. Stahl, Ulf Panzer.
Nephrology, Universititsklinikum Hamburg-Eppendorf, Hamburg, Germany.

Background: IL-17-producing CD4* Th17 cells play a pivotal role in the pathogenesis
of autoimmune diseases, including human crescentic glomerulonephritis and its murine
model, nephrotoxic nephritis. MicroRNAs (miRNAs) have emerged as important regulators
of immune cell function, however, the impact of miRNAs in the regulation of Th17 immunity
remains to be fully elucidated.

Methods: MicroRNA expression was quantified in the course of NTN by qRT-PCR
in mice. NTN was induced in Mir-155-deficient and in wildtype mice. Th17 responses
were quantified by intracellular cytokine staining and FACS analysis as well as by renal
IL-17 expression and IL-17 ELISA of splenocyte cultures. Mir-155-deficient and wildtype
CD4" cells were transferred into Ragl-deficient mice. MiRNA expression was quantified
in renal tissue of patients with crescentic GN by array analysis (Affimetix) and by qPCR.

Results: Here we report that upregulation of microRNA-155 (miR-155) in the spleen
preceded renal Th17 cell infiltration and that Th17 immune response in the kidney and
secondary lymphoid organs was markedly reduced in nephritic Mir-155"" mice. Moreover,
Mir-155-deficient mice developed less severe nephritis, with reduced histologic and
functional injury. To examine the function of miR-155 specifically in CD4" T cells we
transferred wild-type and Mir-155" CD4" T cells into nephritic Rag1” mice. Recipients
of Mir-155" cells had reduced Th17 immune response and developed less severe GN than
wild-type recipients. Finally we show that miR-155 expression is selectively up-regulated
in the kidneys of patients with crescentic GN.

Conclusions: These findings indicate that the ameliorated glomerulonephritis in
Mir-155-deficient mice is due to impaired renal and systemic Th17 immune response and
identify miR-155 as a potential therapeutic target in Th17-mediated human crescentic
glomerulonephritis.

FR-OR135

ANCA Epitope Specificity Determines Pathogenicity AleezaJ. Roth,' Jacob
Hess,! Mirjan M. Van Timmeren,? Elisabeth Berg,' Caroline Jennette Poulton,'
Madelyn Burkart,' Susan L. Hogan,' Yichun Hu,' Patrick H. Nachman,' Coen
A. Stegeman,” Peter Heeringa,? J. Charles Jennette,' Gloria A. Preston,' Ronald
J. Falk.! 'UNC Kidney Center, Department of Medicine, Univeristy of North
Carolina at Chapel Hill, Chapel Hill, NC; *Pathology and Medical Biology,
University Medical Center Groningen, Groningen, Netherlands.

Background: Anti-neutrophil cytoplasmic autoantibodies (ANCA) specific for
myeloperoxidase (MPO) or proteinase 3 (PR3) are detectable in >90% of patients with
ANCA-associated vasculitis (AAV). ANCA titers do not correlate well with disease
activity. /n vivo and in vitro studies demonstrate that ANCA are pathogenic. Herein we
report an analysis of MPO-ANCA epitopes that elucidates the poor correlation between
disease activity and ANCA titer, and failure to detect ANCA by conventional assays in
some AAV patients.

Methods: Epitope mapping entailed binding MPO-ANCA to MPO, which protects
epitopes from enzymatic digestion. Epitope peptides were eluted and identified by matrix-
assisted laser desorption mass spectrometry (MALDI-MS). '*O-to-'*0 exchange was used
to detect peptide targets of low level autoantibodies. Samples were from 52 active or 35
remission AAV patients, and 10 healthy controls. Reactivity with epitope peptide was
assayed by ELISA. Pathogenic potential of ANCA was tested using in vitro neutrophil action.

Results: 25 unique anti-MPO epitopes were detected. Pathogenic epitopes (12/25)
reacted only with ANCA from patients with active disease. Nonpathogenic epitopes (6/25)
reacted with ANCA from patients in remission. Natural epitopes (7/25) reacted at very low
levels with immunoglobulin from healthy controls. Antibodies to one pathogenic epitope
were detectable when an epitope-masking fragment of ceruloplasmin was removed in 8/10
AAV patients who were negative by conventional assays.
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Conclusions: ANCA titers in clinical assays reflect a combination of both pathogenic
and nonpathogenic ANCA. Pathogenic ANCA alone correlate better with disease activity.
1gG from patients with ANCA-negative AAV reacts with a restricted pathogenic anti-MPO
ANCA whose target epitope is masked in serum by ceruloplasmin.

Funding: NIDDK Support
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Increased Recruitment of Dendritic Cells Is Associated with Tubular
Atrophy in Human Kidney Disease Helen G. Healy,' Andrew J. Kassianos,'
Kimberly A. Muczynski,? Xiangju Wang,' Sandeep Sampangi,' Ray Wilkinson.'
'Conjoint Kidney Research Laboratory, Royal Brisbane and Women's Hospital,
Brisbane, Queensland, Australia, *Division of Nephrology, University of
Washington, Seattle, WA.

Background: Dendritic cells (DC) have been defined as key players in immune-
mediated kidney diseases. However, the identification and enumeration of human DC
subsets in diseased kidney tissue has been restricted to limited pathologies and performed
using only immunohistochemistry, demonstrating that DC are primarily localised to the
tubulointerstitium.

Methods: We developed novel protocols for obtaining single cell suspensions from
biopsies from a wide range of human kidney diseases to allow the detection and quantitation
of DC subsets via flow cytometry. DC were defined as CD45" lineage: HLA-DR™ cells and
were classified into CD11¢CD123" plasmacytoid DC (pDC) and CD11c¢" myeloid DC
(mDC), which were subdivided into CD1c*, CD141" and CD16" subsets, and enumerated
with Flow-Count Fluorospheres.

Results: We observed significantly elevated numbers of total DC, CD1c¢” and CD141*
mDC subsets in diseased kidney biopsies with interstitial fibrosis/tubular atrophy (IF/TA)
compared to both diseased biopsies without IF/TA and healthy kidney tissue. Numbers of
CD16" mDC were similar between groups, whilst pDC numbers were significantly higher
in the IF/TA cohort compared to healthy tissue only. The expression of HLA-DR on DC in
diseased biopsies with IF/TA was significantly reduced compared to healthy kidney tissue,
suggestive of an altered DC phenotype. The majority of CD1¢" mDC lacked expression of
both CD1a and DC-SIGN, confirming these cells as infiltrating blood DC and not resident
or monocyte-derived DC. Notably, higher levels of chemokine IL-8, inflammatory cytokine
IL-1P and Th1-inducing IL-12p70 were detected in the dissociation supernatants of diseased
kidney biopsies than healthy kidney tissue.

Conclusions: This study provides novel tools for the phenotyping and enumeration
of renal DC that will allow us to better understand their functional roles in the kidney.
Our data suggest that DC may play a critical role in the development of IF/TA and thus,
progression to chronic kidney disease.

Funding: Government Support - Non-U.S.
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Reduced CD5+ B Cells in Active Anti-Neutrophil Cytoplasmic Autoantibody
Vasculitis and Relapse after Rituximab Donna O. Bunch,' JulieAnne G.
McGregor,' Lydia Aybar,'? Kerry R. Colby," Yichun Hu,' Susan L. Hogan,'
Caroline Jennette Poulton,' Elisabeth Berg,' John Schmitz,?> Ronald J.
Falk,' Patrick H. Nachman.! 'UNC Kidney Center, UNC, Chapel Hill, NC;
’Microbiology and Immunology, UNC, Chapel Hill, NC.

Background: B cell significance in ANCA disease pathogenesis is underscored by
the effectiveness of rituximab as therapy in ANCA-small vessel vasculitis (ANCA-SVV).
To avoid infections and adverse events from therapy, clinicians require improved markers
of disease activity and impending relapse to guide immunosuppression strategies post-
rituximab. We hypothesize that CDS5, a surrogate marker of B regulatory cells, may serve
this purpose.

Methods: We investigated B cell phenotype in patients with active ANCA-SVV and
in remission by flow cytometry. 54 patients were followed longitudinally for 4 to 99 m
and compared to 68 healthy controls (HC). Whole blood or PBMCs were stained with
antibodies to CD19, CD20, CD24, CD38, CD45, and CDS. We examined B cell phenotype
in 19 patients after rituximab. Additional CD5* B cell data was acquired from clinical
Rituxan panels for 29 patients.

Results: Patients with active ANCA-SVV had lower %CD5" B cells (21+13; p=0.003)
than those in remission and were similar to HC (30+14 and 30+13 respectively). After
rituximab, median time to relapse was 31 months in patients maintaining normalized
%CDS5" B cells, with or without maintenance immunosuppression (IS). Patients whose
B cells repopulated with low %CDS5" B cells and were on low or no maintenance IS had
a shorter time to relapse (17m) than patients who repopulated with low %CD5" B cells
maintained on high levels of oral maintenance IS (29m, p= 0.002). Preliminary analysis
of Rituxan panel data indicates patients who had <30% CDS5+ B cells at the time of B cell
repopulation (=1% B cells) relapsed sooner (16m) than patients who repopulated with
>30% CD5+ B cells (22m; p=0.05).

Conclusions: The %CD5" B cells, as a component of the human B regulatory cell
phenotype, is a useful indicator of disease activity, remission and future relapse, and
therefore, may guide remission maintenance therapy following rituximab.

Funding: NIDDK Support, Private Foundation Support
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A Novel Murine Model of B Cell-Mediated Proteinuria Suggests Cytokines
Mediate Podocyte Injury Alfred Hyoungju Kim,' Andrey S. Shaw.?
'Rheumatology, Washington University School of Medicine, Saint Louis, MO;
2Immunobiology, Washington University School of Medicine, Saint Louis, MO.

Background: B cell depletion therapies have been efficacious in several
glomerulopathies. The contributions of B cells to proteinuria and foot process effacement
remain unknown. The development of a murine model of B-cell induced proteinuria would
enhance our understanding of immune-based glomerular diseases.

Methods: The B cell model antigen model hen egg lysozyme (HEL) was biotinylated
and complexed to avidin. Following intravenous (IV) injection in mice, purified naive
HEL-specific B cells were adoptively transferred and proteinuria assessed using PAGE.
Kidneys were processed for immunofluorescence (IF), H&E and PAS staining, and scanning
electron microscopy (SEM). Cultured podocyte membrane ruffling was assessed with DIC
videomicroscopy.

Results: HEL embedded within the glomerular basement membrane (GBM) following
IV injection. Proteinuria occurred after the transfer of HEL-specific B cells and was
associated with foot process effacement. No antibody or complement deposition was
observed in the GBM. 2-photon microscopy of live mice demonstrated that HEL-specific
B cells arrested trafficking within glomeruli in the presence of HEL. The rapid kinetics
of proteinuria induction suggested cytokines secreted by activated intraglomerular B
cells may be responsible. We hypothesize that activation of the small Rho GTPase Rac
is important in podocyte injury by virtue of its ability to regulate the actin cytoskeleton.
Using murine cultured podocytes, we measured membrane ruffling in the presence of
cytokines as a surrogate for Rac activation. IL-4 significantly increased cultured podocyte
membrane ruffling and induced foot process retractions on ex vivo fragments of renal
cortex. Hydrodynamic DNA immunization of wild-type 129 mice with plasmid encoding
IL-4 lead to proteinuria.

Conclusions: We have developed a novel model of B cell-induced proteinuria
with foot process effacement. Furthermore, these data demonstrate that cytokines can
induce alterations in foot process morphology, leading to proteinuria. This has important
implications in therapies preserving podocyte function in glomerular disease.

Funding: Private Foundation Support
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CD25+CD45RA+CD4+ T-Cell Subset as a Predictive Marker of
Responsiveness in Pediatric Nephrotic Patients Treated with Rituximab
Wee Song Yeo,' Chang Yien Chan,' Henry He Yang,' Kong Peng Lam,”> Hui
Kim Yap."! 'Pediatrics, National University of Singapore, Singapore, Singapore;
’Bioprocessing Technology Institute, A*STAR, Singapore, Singapore.

Background: Rituximab, an anti-CD20 chimeric monoclonal antibody, is an
increasingly popular modality of therapy in steroid-resistant nephrotic syndrome (SRsNS)
patients who have failed therapy with conventional immunosuppressants. This study aimed
to identify markers predicting responsiveness in pediatric nephrotic patients treated with
rituximab.

Methods: Ten patients with SRsNS or cyclosporine-dependent nephrotic syndrome
were given 2-weekly doses of rituximab (375 mg/m?) for 4 doses. Both urinary and
blood biochemical parameters were monitored throughout the study. Quantitation of B
cells (CD19) and T cells (including CD4+CD25+CD45RA+ (naive regulatory T-cells),
CD4+CD25+CD45RO+ (memory regulatory T-cells), CD4+CD45SRA+ (naive CD4+ cells),
CD4+CD45RO+ (memory CD4+ cells), CD4+CD25+ (activated CD4+ cells), CD4+ICOS+
(stimulated ICOS+CD4+ cells), CD8+ICOS+ (stimulated ICOS+ CD8+ cells), CD8+CD25+
(activated CD8+ cells), CD8+CD45RO+ (memory CD8+ cells), CD8+CD45RA+ (naive
CDB8+ cells), CD8+CD25+CD45RA+ (activated naive CD8+ cells), CD8+CD25+CD45RO+
(activated memory CD8&+ cells)) was performed using multi-color flow cytometry.

Results: Six (60%) patients achieved complete remission defined as urine
protein:creatinine (PCR) ratio of <0.02 g/mmol, while the rest only had partial remission
(urine PCR 0.02-0.2 g/mmol). Analysis of the cellular subsets revealed a statistically
significant decrease in percentage of CD19+ cells in all patients post-rituximab infusion
(14.53£6.23% (pre) vs 0.46+0.58% (post), p<0.001) as anticipated. Of the various
immunological subsets analyzed, CD25+CD45RA+CD4+ cells was a potential marker
for complete responsiveness towards rituximab therapy (8.40+2.06 (partial responders)
vs 3.11£0.69 (complete responders), p= 0.021). Using ROC curve analysis for
CD25+CD45RA+CDA4+, the area under the curve is 0.917 (95% CI: 0.73-1.00).

Conclusions: Our study illustrated the potential utilization of CD25+CD45RA+CD4+
cellular subset as a marker of complete responsiveness. Further studies are, however,
required to affirm the above findings.

Funding: Government Support - Non-U.S.
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Alternative Complement Pathway Is Essential for Glomerular C3 Deposition
and Progressive Proteinuria in Murine Membranous Nephropathy
Wentian Luo,' Florina Olaru,' Linna Ge,' Angelique Rops,® Johan Van der Vlag,’
V. Michael Holers,? Joshua M. Thurman,? Dorin-Bogdan Borza.! !Vanderbilt
University School of Medicine, Nashville, TN; *University of Colorado, Denver,
CO, *Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands.

Background: Membranous nephropathy (MN) is a major cause of nephrotic syndrome
in adults. Pathology is driven by subepithelial immune complexes activating complement,
leading to C5b-9-mediated podocyte injury and proteinuria. Which complement pathways
are implicated is not known. The alternative pathway may be involved because human
1gG4 autoAbs, which are prevalent in idiopathic MN, do not activate complement via
the classic pathway.

Methods: We evaluated how genetic and pharmacologic targeting of factor B (a key
component of the alternative pathway) alters disease course in an active mouse model of
MN that faithfully recapitulates human disease, including the prevalence of non-complement
fixing 1gG subclasses.

Results: Glomerular deposition of C3 and development of proteinuria after the
induction of experimental MN in C57Bl/6 mice were completely abolished in congenic
factor B-/- mice. After inducing experimental MN in more susceptible DBA/1 mice,
treatment with a blocking anti-factor B mAb was initiated when ACR increased over 10-
fold over normal values. Inhibition of factor B prevented the glomerular C3 deposition
and blunted further exacerbation of albuminuria by >80%, compared to untreated control
mice. Ablation of factor B activity did not affect serum titers of autoAbs or glomerular
deposition of IgG and antigen.

Conclusions: Our results show that the amplification of complement activation by
the alternative pathway is necessary for glomerular C3 deposition and progression of
proteinuria in experimental MN. Thus, the alternative pathway has a pivotal role in the
MN pathomechanism. Inhibiting factor B uncouples subepithelial immune complexes from
pathogenic complement activation, providing proof-of-concept about the feasibility of this
novel therapeutic strategy for treating MN.

Funding: NIDDK Support, Private Foundation Support
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Autoimmunity to the Alpha 3 Chain of Type IV Collagen Is Triggered
by ‘Autoantigen Complementarity’ John Reynolds,"* Gloria A. Preston,
Barrak M. Pressler,® Peter Hewins,” Michael C. Brown,?> Aleeza J. Roth,?
Elizabeth A. Alderman,”> Donna O. Bunch,? J. Charles Jennette,> H. Terence
Cook,' Ronald J. Falk,> Charles D. Pusey.! Renal Section, Department of
Medicine, Imperial College, London, United Kingdom; *UNC Kidney Center,
Department of Medicine, University of Noth Carolina, Chapel Hill, NC;
*Department of Pathology, University of North Carolina, Chapel Hill, NC;
*Institute of Biomedical and Environmental Science and Technologies, University
of Bedfordshire, Luton, United Kingdom.

Background: ‘Autoantigen complementarity’ is a theory proposing that the initiator
of an autoimmune response is not necessarily the autoantigen or its molecular mimic,
but may instead be a peptide that is ‘antisense/complementary’ to the autoantigen. We
investigated whether such complementary proteins play a role in the immunopathogenesis
of autoimmune glomerulonephritis. Experimental autoimmune glomerulonephritis, a model
of anti-glomerular basement membrane (GBM) disease, can be induced in Wistar Kyoto
(WKY) rats by immunization with the a3 chain of type IV collagen.

Methods: In this study, WKY rats were immunized with a complementary a3 peptide
(c-a3-Gly) comprised of amino acids that ‘complement’ the well characterized epitope on
a3(IV)NCI, pCol(24-38).

Results: Within 8 weeks post-immunization, these animals developed cresentic
glomerulonephritis, similar to pCol(24-38)-immunized rats, while animals immunized
with scrambled peptide were normal. Anti-idiotypic antibodies to epitopes from c-a3-Gly-
immunized animals were shown to be specific for a3 protein, binding in a region containing
sense pCol(24-38) sequence. Interestingly, anti-complementary a3 antibodies were
identified in sera from patients with anti-GBM disease, suggesting a role for ‘autoantigen
complementarity’ in immunopathogenesis of the human disease.

Conclusions: This work supports the idea that autoimmune glomerulonephritis can be
initiated through an immune response against a peptide that is anti-sense or complementary
to the autoantigen. The implications of this discovery may be far reaching, and other
autoimmune diseases could be due to responses to these once unsuspected ‘complementary’
antigens.

Funding: Government Support - Non-U.S.
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Costimulation Blockade with Systemic SIRNA Anti CD40 Ameliorates
Experimental Lupus Nephritis in a Dose Dependent Manner Elia Ripoll,'
Laura De Ramon,' Montse Goma,? Nuria Bolanos,' Immaculada Herrero
Fresneda,' J. Grinyo,' Joan Torras.! !Experimental Nefrology, IDIBELL-HUB,
Hospitalet de Llobregat, Barcelona, Spain; *Patology Service, Hospital
Universitari de Bellvitge, Hospitalet de Llobregat, Barcelona, Spain.

Background: In a murine model of lupus nephritis we assayed the potential therapeutic
benefit of mice-specific-siRNA-CD40 with different doses, taking into the pathogenic role
of CD40-CDA40L pathway in this autoimmune nephritis.
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Methods: Six month old NZB/NZWF1 mice were divided into the following
groups:Cyclophosphamide CYPgroup:mice were treated with intraperitoneal
Cyclophosphamide,50mg/kg/10d;CTLA4 group:mice were treated with 50pg of
intraperitoneal CTLA4 three times/week;silw group:mice were treated with 50ug of
intraperitoneal siRNA once/week, si2w group:mice were treated with 50pg of intraperitoneal
siRNA twice/week, and LES (Control-group):without therapy.Mice were treated for 12
weeks.

Results: Mice from CYP and siRNA-CD40 groups had lower proteinuria and
albuminuria versus control group.CYP was able to interrupt the progression of the antibody
production, a dose dependent scale effects with the treatment of siRNA-anti-CD40 was
seen. All treatments prolonged cumulative survival. Costimulatory blockade clearly reduced
both the mean score and elementary lesions of lupus nephritis.It was more effective in
reducing the deposition of IgG in the kidney than CYP treatment.siRNA treatment induced
down regulation of renal mRNA for CD40, modulated innate immunity gene expression,
chemokine and cytokines, and the expression of inflammasome components.CYP treatment
reduced B cell population and did not affect the activation process; of note, the main feature
of costimulation blockade with siRNA was a reduction in early B/T cell activation.Plasma
cell presence in kidney was reduced in all treatment groups, those groups with costimulatory
blockade treatment, shows less plasma cell presence than CYPgroup.

Conclusions: From our results we can conclude that our specific siRNA anti CD40
is highly effective to slow down the course of experimental lupus nephritis. Thus, the
blockade of costimulatory signal CD40 becomes as a potential therapeutic tool in this
renal autoimmune disease.

FR-OR143

Cellular Infiltrates and NFKB Subunit c-Rel Signaling in Kidney Allografts
of Patients with Clinical Operational Tolerance Luis Eduardo Becker,'
Sebastian Schifer,' Matthias Schaier,' Lars Kihm,' Ruediger Waldherr,> Martin
G. Zeier,' Christian Morath.! 'Nephrology, University of Heidelberg, Germany;
’Pathology, University of Heidelberg, Germany.

Background: NFKB plays a potential role in tolerance by orchestrating onset
and resolution of inflammation and T-reg differentiation through subunit c-Rel. We
characterized cellular infiltrates and expression of NFKBI, c-Rel and its upstream regulators
phosphatidylinositol 3-kinase (PI3K)/RAC-alpha serine-threonine kinase (Akt1) in allograft
biopsies from patients with spontaneous clinical operational tolerance (COT).

Methods: Paraffin-fixed kidney allograft biopsies from 40 patients with COT
(n=4), interstitial rejection (IR; n=12), borderline changes (BC; n=12) and long-term
allograft function without rejection (NR; n=12) were studied. Cellular infiltrates and
immunohistochemical expression of key proteins of the NFKB pathway were evaluated
in the cortical tubulointerstitium using digital image analysis. Results were given as
mean=SEM.

Results: Biopsies from patients with COT exhibited a comparable amount of cellular
infiltrate to IR, BC and NR (COT: 191481; IR: 291+62; BC: 178+45; NR: 210+42 cells/
mm?), but a significantly higher proportion of FOXP3 positive cells (COT: 11£1.7%; IR:
3.5+0.70%; BC: 3.4+0.57%, NR: 3.7+0.78% of infiltrating cells, p=0.02). C-Rel expression
in cellular infiltrates was significantly elevated in IR, BC, and NR when analyzing the
number of positive cells/mm? (p=0.02) and positive cells/infiltrating cells (p=0.04). In
contrast, tubular PI3K and c-Rel expression were significantly higher in IR and BC, but
not in NR compared to COT (p=0.03 and p=0.006, respectively). With Aktl, similar
tendencies were seen.
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Conclusions: Allografts from COT patients show significant cellular infiltrates but a
distinct expression of proteins involved in the NFKB pathway and a higher proportion of
FOXP3 positve cells.
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Increased Cellular Immune Response Related Gene Expresion in Both
DSA+ and DSA- Transplant Glomerulopathy Nicole A. Hayde,' James M.
Pullman,? Enver Akalin.® !Pediatric Nephrology, *Department of Pathology;
3Adult Nephrology, Transplant Center, Montefiore Medical Center, Albert
Einstein College of Medicine, Bronx, NY.

Background: Transplant Glomerulopathy (TGP) with donor-specific anti-HLA
antibodies (DSA) and positive C4d staining is a criterion of chronic antibody-mediated
rejection (AMR). The etiology of DSA-/C4d-TGP is unclear. We investigated the
mechanisms of DSA-/C4d- TGP using microarray analysis of allografts.

Methods: We studied 255 clinically indicated kidney transplant biopsies. The biopsy
gene expression profiles were studied by Affymetrix HuGene 1.0 ST expression arrays.
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Results: There were 15 (6%) DSA+ and 24 (9%) DSA- TGP patients. 48 (19%) patients
with non-specific interstitial fibrosis/tubular atrophy (IFTA) without DSA were used as
controls. DSA+ TGP patients had higher peritubular capillary C4d+ staining (20% vs. 0%
vs. 2%), microcirculation inflammation scores as seen by higher glomerulitis (0.7 vs. 0.4
vs. 0.1; p=0.02) and peritubular capillaritis (1, 0.3, 0.2; p=0.02) compared to DSA- TGP
and IFTA. Microarray analyses were performed in 10 DSA+, 8 DSA-/C4d- TGP, 10 IF/TA,
and 9 pre-implantation living donor biopsies. Both DSA+and DSA- TGP biopsies showed
upregulation of genes related to activation of the cellular immune response including T
cells, mast cells, T cell receptor, interferon gamma and transforming growth factor beta
receptor signaling pathways, T cell co-stimulation, innate immunity, and chemotaxis. Using
Pathogenesis Based Transcripts, upregulation of Endothelial Cell Associated Transcripts
(ENDAT) was seen in all transplant kidney biopsies. There was a trend towards significant
upregulation of interferon gamma and rejection induced and cytotoxic T cell associated
transcripts in both DSA+ (p=0.06) and DSA— TGP (p=0.07). The only significant difference
between DSA+ and DSA- TGP was upregulation of transcripts differentially expressed
between rejection-classified biopsies from DSA+ patients.

Conclusions: Microarray analysis revealed significant activation of cellular immune-
response related genes in both DSA+and DSA- TGP biopsies. The upregulation of ENDAT
in all transplant biopsies questions its promise as a molecular biomarker for AMR.

FR-OR145

Reproducibility for C4d and BK Immunohistochemistry in Renal Allografts:
Results from the Banff Initiative for Quality Assurance in Transplantation
(BIFQUIT) Michael Mengel,'! Robert B. Colvin,> Heinz Regele,® Parmjeet
S. Randhawa.* !Laboratory Medicine and Pathology, Univeristy of Alberta,
’MGH, *University of Insbruck; *University of Pittsburg.

Background: Detection of C4d and BK related proteins is crucial for diagnosing
antibody mediated rejection and polyoma virus nephropathy (PVN), respectively. Yet
formal reproducibility studies are limited.

Methods: We conducted an international multi-center trial (78 participants at 60
institutions) to assess the reproducibility for C4d and BK immunohistochemistry on
paraffin-sections. Tissue microarrays (TMA) were constructed comprising kidney allograft
specimens representing the whole analytical spectrum for C4d and PVN, respectively.
Participants stained the TMA slides using local protocols, evaluated their stains following
the current Banff grading schemas and entered their scores online. Stained slides were
returned for centralized panel scoring. Weighted kappa statistics were used to determine
reproducibility.

Results: Inter-observer reproducibility (comparing local participant scoring to panel
scores) was fair (kappa 0.45) for C4d and substantial for BK (kappa 0.64). Inter-laboratory
reproducibility was moderate (kappa 0.46) for C4d but was inacceptable for BK (kappa
-0.22). Inter-observer reproducibility for C4d could be significantly improved by omitting
the Banff C4d grading schema and only considering +/- calls (kappa 0.60). Scoring only
C4d+/- inter-laboratory reproducibility also improved considerably (kappa 0.78). Collapsing
the proposed BK scoring schema into a simple positive/negative call improved the BK
inter-laboratory reproducibility to 0.77.

Conclusions: These results indicated that C4d and BK (SV40 large-T antigen) results
reported from paraffin section are highly variable between institutions. For C4d this is
mainly due to complexity of the current Banff grading schema. But also for BK, the
proposed grading schema combining staining intensity and % stained cells was the major
source of variability between laboratories. Respective simplification of the grading schemas
would significantly improve reproducibility for C4d and BK immunohistochemistry on
paraffin sections.

Funding: Pharmaceutical Company Support - Astellas Canada Inc.
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Interstitial Fibrosis and Tubular Atrophy on Biopsy for Cause in Recipients
of Kidney Transplants Is Not Always due to Calcineurin Inhibitor Exposure
Venkata R. Reddivari,' Ravinder K. Wali,”> Matthew R. Weir.! 'UMMC; *Inova
Transplant Center.

Background: Intersitial fibrosis and tubular atrophy(IF-TA) is often attributed to
cumulative exposure to calcineurin inhibitor.Can replacement of CNI with m-TOR inhibitors
prevent progression in IF-TA and graft failure?

Methods: Patients with IF-TA on for cause biopsy and on maintenance CNI and MMF
without steroids were treated with sirolimus (SRL) as the exposure group and continuation
of CNI as the comparator group between Jan 2003 to Apr 2006,prospectively followed for
3 yrs.The primary outcome was a composite of graft loss and death with functioning graft
(DWF).Secondary out comes included e-GFR and Cr at 1,2,and 3yrs.

Results: A total of 497 recipients of kidney transplants with index biopsy had IF-TA.
As routine care CNI was discontinued in 221(45%) patients.There were no differences in
the baseline characteristics between the two groups (table 1). There was a difference in the
primary and secondary outcomes in the two groups.
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TAB1

Recipient data Sirolimus (N=221) Tacrolimus (N=276) P-value
Age ,years (Mean+SD) [46.2 £18.4 48.6 +18.4 0.152
Gender, female 83 (38%) 99 (36%) 0.324
Race, blacks 108 (47%) 125 (53%) 0.324
Type of 147 (67%) 182 (55%) 0.782
transplant,Deceased o7 ° :
Time to index biopsy

(months), Mean £SD  |10.1 £15.4 (8.14-12.24) [10.2 £16.6 (8.19-12.3) [0.96
95% CI)

Serum Cr at index

biopsy, Mean = SD 3.141.9(2.3-3.3) 3.342.5 (3.0-3.6) 0.282

(95% CI)
e-GFR at index biopsy,
Mean =+ SD (95% CT)

31.2+22.6 (28.18-34.33)|32.0 +£19.8 (29.52-34.49)]0.245

TAB 2

?ﬂZ;n;ry out come,n 76 (35%) 53 (19%) 0.001
Graft loss,n (%) 28 (12.6%) 31 (11.2%) 0.08
Death with functioning 54 (25%) 22 (8%) 0.001

lgraft. n (%) b
Unless otherwise noted, data are represented as numbers (percentage) of patient, Primary outcome(graft
loss and DFW,Tab 2 a and b Kaplan-Meier log-rank p value is <0.05

After adjusting for baseline variables,none of these had a impact on primary outcome
and graft function on Cox analysis.

Conclusions: Discontinuation of CNI does not abrogate [F-TA. SRL use increased the
risk of graft loss, DWF, and death after graft failure. Routine practice of changing CNI to
SRL in patients with IF-TA needs to be studied.

FR-OR147

Prediction of Graft Loss Following BKV Nephropathy (BKVN) Non-
Invasively Darshana Dadhania, Catherine Snopkowski, Ruchuang Ding,
Thangamani Muthukumar, Jun B. Lee, Vijay K. Sharma, Surya Seshan,
Manikkam Suthanthiran. Nephrology, Weill Cornell Med. Center, NY, NY.

Background: BKVN associated graft loss is common among renal allograft recipients.
Development of prognostic biomarkers may aide in the management & development of
novel treatment strategies. We studied whether biomarkers associated with fibrosis measured
in urinary cells at the time of initial BKVN diagnosis would predict subsequent graft loss.

Methods: We isolated total RNA from urinary cells from 31 kidney recipients with
BKVN (10 with & 21 with out graft loss) and measured mRNA levels associated with
inflammation (granzyme-B, perforin, CD25, FoxP-3, CTLA4, CD103), tubular cells
(E-cadherin, NKCC2, USAG), fibrosis (TGFb1, Vimentin, BMP, FGF, HGF, PAI-1, TIMP-1,
Flbronectin, a-smooth muscle actin, collagen 1 A1), BKV VP1 and house keeping gene 18S
rRNA using pre-amplification enhanced real-time quantitative PCR assays. We compared
log transformed 18S-normalized mRNA levels to identify any differences between the two
groups & then performed multivariate logistic regression analysis using backward stepwise
elimination method to indentify independent biomarkers for graft loss.

Results: Univariate analysis of mRNA levels demonstrated that vimentin, PAI-1,
TIMP-1, and fibronectin at the time of initial BKVN diagnosis were elevated in individuals
with graft loss compared to those without (Figure). Serum creatinine at time of biopsy in
those with graft loss was 2.941.3 vs. and 2+0.7 (P=0.01). Multivariate logistic regression
analysis identified PAI-1 as an independent predictor of graft loss (P=0.007).
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P-value was calculated by comparing the two groups using Mann Whitney Test

Conclusions: We identified PAI-1 as an independent predictor of graft loss following
BKVN diagnosis. Measurement of PAI-1 at the time of BKVN diagnosis will allow
identification of high-risk patients and personalization of therapy.
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FR-OR148

Transcriptomic Profile of Peripheral Blood Mononuclear Cells (PBMC) in
Renal Chronic Antibody-Mediated Rejection (CAMR) Paola Pontrelli,' F.
Rascio,! Matteo Accetturo,' Margherita Gigante,” Giovanni Stallone,? Anna Zito,'
Maddalena Gigante,? G. Castellano,' Loreto Gesualdo,' Giuseppe Grandaliano.?
!Dept. of Emergency and Organ Transplantation, University of Bari, Italy, *Dept.
of Medical and Surgical Sciences, University of Foggia, Italy.

Background: CAMR represents one of the main causes of chronic graft injury, but
the molecular mechanisms underlying it are still unclear. Aim of the study was to define a
transcriptomic profile of CAMR using genome-wide expression analysis.

Methods: We enrolled 10 patients with biopsy-proven CAMR and 10 stable transplant
recipients with normal graft function (control group). mRNA expression profile of PBMC
isolated from both groups was assessed by Agilent microarray.

Results: The statistical analysis (unpaired t tests, Benjamini-Hochberg correction)
revealed 67 probe sets (53 genes) differentially expressed in the two groups (p<.05;
FC>2). In 97% of the cases (65/67) gene expression was increased in CAMR. PCA
showed the ability of these genes to distinguish the two groups. The biological functions
concerned immune (p<.01) and inflammatory response (p<.01).The main canonical
pathways were complement system (p=8.49*107) and IFNa. (p=6.0%*10). The functional
networks, generated by Ingenuity Pathway Analysis, showed that more than 41% of the
differentially-expressed genes (22/53) regulate or are regulated by IFNa (IPA score=52,
p<.05). Real time PCR confirmed an increase of two genes included in IFNo a network,
GBP1 and CXCL9, in CAMR when compared to control group (GBP1: FC=4.8, p=.0001;
CXCL9: FC=1.6, p=.0004) and patients with chronic cell-mediate rejection (GBP1: FC=2.9,
p=.001; CXCL9: FC=1.3, p=.04). Moreover, we observed by flow cytometry an increase
of circulating BDCA 1" myeloid dendritic cells (DC) (p=.03) and a reduction of circulating
BDCA2"plasmacytoid DC (p=.03), the main producers of IFNa., in CAMR group compared
to the other two groups. The BDCA2'DC were increased in the kidney graft biopsies of
CAMR (p=.04) patients along with MXA, a protein induced by IFNa (p=.02), as shown
by confocal microscopy.

Conclusions: Our data suggest a key role of IFNa during CAMR and open new
perspectives for identification of therapeutic targets.

Funding: Government Support - Non-U.S.

FR-OR149

Non-Clq-Fixing Antibodies Predominate in C4d-Negative Chronic
Antibody Mediated Rejection Evan A. Farkash, Peng Zhang, Zeeshan
Khawaja, Susan Saidman, Rex Neal Smith, Winfred W. Williams, A. Bernard
Collins, Alessandro Alessandrini, Robert B. Colvin. Massachusetts General
Hospital, Boston, MA.

Background: Chronic active antibody mediated rejection (CAMR) is a major cause
of late kidney allograft dysfunction and loss. CAMR diagnosis requires circulating donor
specific antibody (DSA), C4d deposition in peritubular capillaries (PTC), and histologic
evidence of chronic injury. However, molecular and longitudinal studies suggest that some
cases of CAMR lack C4d staining. Either the C4d stain is insensitive, or some alloantibodies
act via a complement-independent pathway. We hypothesize that some cases of CAMR are
caused by antibodies unable to fix complement.

Methods: All for-cause biopsies on transplants of >1 year duration from 2006 to 2011
with saved serum from within 3 weeks of the biopsy were identified. PTC C4d staining
was evaluated by indirect immunofluorescence. Serum samples were tested for HLA class
I and II DSA using single lot Luminex single antigen beads (LabScreen, OneLambda).
To determine whether DSA fixed complement, positive sera were heat-treated, incubated
with Clq, and evaluated using beads and an anti-C1q reporter (C1qScreen, OneLambda).

Results: Of 129 specimens, 56 were DSA+C4d+, 40 were DSA-C4d-, 28 were
DSA+C4d-, and 5 were DSA-C4d+. DSA in the absence of tissue C4d portended a
rapid progression to graft failure. 19/28 cases of C4d-negative CAMR (DSA+C4d-)
lacked detectible Clq-fixing antibody. In contrast, 48/56 cases of C4d-positive CAMR
(DSA+C4d+) had detectible C1g-fixing antibody (p<5x10-6, Fisher’s exact test). Tissue
C4d positivity and Clqg-fixation both show a strong correlation with increasing DSA
MFI. Interestingly, several patients have stronger or weaker C1q fixation than predicted
by their DSA MFI.

Conclusions: We successfully identify cases of C4d-negative late antibody mediated
rejection. These cases have poor 2 and 5 year graft survival. Direct endothelial injury or
leukocyte-recruitment via Fc receptor ligation may predominate in cases of C4d-negative
CAMR. Chronic rejection via these pathways may cause rapid progression to graft failure.
Future studies will also evaluate whether DSA Clq-fixation correlates with antibody
subclass.

Funding: Other NIH Support - 5T32A1007529-13, R56AI05785, and RO1AI081734,
Pharmaceutical Company Support - One Lambda
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Antigen Specific ELISA to Improve Anti-PLA2R1 Antibody Monitoring
after Renal Transplantation for Membranous Nephropathy Barbara Seitz-
Polski,' Christine Payre,” Laetitia Albano,' Elisabeth Cassuto,' Sylvia Benzaken,?
Ghislaine Bernard,? Vincent L.M. Esnault,' Gerard J. Lambeau.> ‘Nephrology,
Nice University Hospital, Nice, France; *Institute of Molecular and Cellular
Pharmacology, CNRS and University of Nice, Valbonne, France, *Immunology,
Nice University Hospital, Nice, France.

Background: Membranous Nephropathy (MN) recur after renal transplantation (RT) in
30 to 42% of cases, decreasing graft survival. Autoantibodies (Anti-PLA2R1 Ab) directed
to phospholipase A2 receptor type 1 (PLA2R1) are found in 65 to 82% of patients with
MN. The pathogenic role and the interest of anti-PLA2R1 Ab to predict recurrence of MN
in kidney recipiens remain controversial.

Methods: An antigen specific ELISA measuring levels of anti-PLA2R1 Ab in
patients’sera was established and validated in a cohort of 120 MN patients, and compared
with Western blot (WB) and Indirect InmunoFluorescence (IIF) on HEK cells transfected
with PLA2RI1.

Results: ELISA had higher sensibility and accuracy than WB and IIF. Twelve kidney
recipiens with MN had serial sera available for follow-up studies. Out of 8 patients with
anti-PLA2R1 Ab at the time of RT, 1 patient relapsed with persistent high anti-PLA2R1
Ab titers and was successfully treated with rituximab, 1 patient had a histological relapse
with persistently high anti-PLA2R1 Ab titers but no proteinuria under maximal renin
angiotensin system blockadge, and 6 patients with a decrease in their anti-PLA2R1 Ab
titers after RT did not relapse, including 1 with an increase of proteinuria induced by a BK
virus nephropathy. One out of 4 patients relapsed with no anti-PLA2R1 Ab at the time of
RT, suggesting the presence of another antigen target.

Conclusions: The established ELISA appeared to be a suitable assay to accurately
monitor anti-PLA2R1 Ab and predict MN recurrence after RT.

Funding: Government Support - Non-U.S.

FR-OR151

Do Anti-Phospholipase A2 Receptor Antibodies Predict Recurrence
of Membranous Nephropathy after Transplantation? Rivka Ayalon,'
Laurence H. Beck,' Fernando C. Fervenza,® Fernando G. Cosio,? Daniel C.
Brennan,’ David J. Salant.! Boston University Medical Center, *Mayo Clinic;
$Washington University.

Background: Primary Membranous Nephropathy (MN) recurs in 10-45% of cases
after transplantation. Early diagnosis of recurrent MN should prompt treatment as graft loss
occurs in a high proportion of cases. Previous studies have not disclosed any pre-transplant
variables that differentiate patients that will recur from those that will not. We analyzed if
the presence of circulating Anti-Phospholipase A2 Receptor Antibodies (anti-PLA2R) at
the time of transplantation predicts recurrence and assessed the prevalence of anti-PLA2R
soon after recurrence.

Methods: We conducted a retrospective analysis of anti-PLA2R by western blotting of
sera obtained at or before transplantation (pre-TP), when available, and within 4 months of
recurrence or non-recurrence as diagnosed by protocol biopsy or proteinuria. Anti-PLA2R
level was semi-quantitated by band intensity.

Results: Pre-TP sera were available from 34 patients. MN has recurred in 17 of the 23
patients that were anti-PLA2R positive (74%); however 8 (32%) of the patients that recurred
were negative for pre-TP anti-PLA2R. Of 16 patients in which serum was available at the
time of recurrence, anti-PLA2R was detected in 11 (69%) and was negative in 5 (31%).
The median time for recurrence in 9 patients that were strongly positive for anti-PLA2R
pre-TP was significantly shorter than in 7 patients with undetected pre-TP anti-PLA2R [11
(1-45) vs 51 (12 - 270) weeks, p=0.0127].

Conclusions: We found that positive anti-PLA2R pre-TP predicts a high risk for
recurrence but not all seropositive cases have recurred to date. The absence of pre-TP
anti-PLA2R does not rule out future recurrence, which might be explained by post-TP
reappearance of anti-PLA2R or other as yet unidentified antibodies. The prevalence of
anti-PLA2R at the time of recurrence is similar to that seen in primary MN. Our results
also suggest that high pre-TP anti-PLA2R levels predict early recurrence. Thus we propose
that the presence of anti-PLA2R before or after transplantation merits close monitoring
for recurrent MN.

FR-OR152

Soluble Urokinase Receptor (suPAR) in the Serum and Urine of Patients
with Focal Segmental Glomerulosclerosis (FSGS) and IgA Nephropathy
Carlos R. Franco-Palacios,' John C. Lieske,! Hani Wadei,> Andrew D. Rule,'
Nick Voskoboev,! Mark D. Stegall,! Fernando G. Cosio,! Hatem Amer.!
'Nephrology and Hypertension, Mayo Clinic, Rochester, MN, *Nephrology,
Mayo Clinic, Jacksonville, FL.

Background: Elevated serum suPAR levels have recently been identified in a subset
of patients with FSGS.

Methods: Serum and urine suPAR were measured in bio-banked pre-kidney transplant
(KTx) samples using a commercial ELISA kit. Four groups were studied (n=10 each): FSGS
with recurrence in the first year post (R-FSGS); FSGS patients without recurrence post KTx
(NR-FSGS); IgA nephropathy (IgA) and healthy kidney donors (Do).

Urine samples were not available for 2 NR-FSGS and 5 R-FSGS patients. Samples
were collected before any plasmapheresis or anti CD20 therapy.
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Results: Results are summarized in Table 1 and Figure 1.

Table 1
R-FSGS NR-FSGS IgA Do P

Agcatklx lgiara |aaan  Jeraos 2403 ~0.05
Male*™* 660) 8 (30) 700) 10 ~0.05
Cystatin C
eGER (ml/ |9 (3) 12 (6) 8 (4) 100 (15) <0.001 vs Do
Imin/1.73m2)*
Urinary albumin|[7576 [4120, 1752 [820, 1237 [726,
mg/g creat*** _|9896] 2894] 3889] 612 11] <0.001
Serum suPAR (5922 (4027, 5974 [4061, 3819 [5297. |2246 2048, |- o0 o
pg/ml *** 73131 77061 6362] 28791 DUl vs Do
Urinary SUPAR [5239 (3131, [1598 [754,  [2304 (964,  [1I75[662. o0

mgFe* 8321 2815] 2889] 2492] :

* mean (SD), ** N (%), *** median [25, 75th percentile]

10,000

e
H - B
==

IgA
| N suPAR (pyrmi) N Urine suPARKC (pgimg) |

R-FSGS NR-FSGS Donors

In KTx patients, serum suPAR did not correlate with pretransplant albuminuria or
proteinuria, Spearman’s tho=0.26 and 0.16, P>0.05. Urinary suPAR did correlate with
albuminuria and proteinuria, Spearman’s rtho=0.69 (both), P=<0.001.

Conclusions: Serum suPAR was elevated in both recurrent and non-recurrent FSGS,
as well as IgA nephropathy. Urinary suPAR appears to be elevated in R-FSGS. Further
studies regarding the use of serum and urine suPAR to predict renal histology and risk of
disease recurrence after KTx are needed.

Funding: Private Foundation Support

SA-OR001

Circulating Klotho Levels Are Independently Associated with eGFR in
Patients with Chronic Kidney Disease Seung Hyeok Han,' Seong Hun Kim,?
Dae-Suk Han,'! Dong Ho Shin,! Mi Jung Lee,' Shin-Wook Kang,'> Hye-young

CKD: Determinants, Biomarkers, and Prognosis — Something New/Something Old

Kang.? ‘Severance Biomedical Science Institute, Brain Korea 21, College of

Medicine, Yonsei University, Seoul, Republic of Korea; *Department of Internal
Medicine, College of Medicine, Yonsei University, Seoul, Republic of Korea.

Background: Klotho is expressed in the renal distal tubules and exerts coreceptor
function for FGF-23. It can also be released into the circulation by proteinase-induced
cleavage or alternative splicing, and acts like an anti-oxidant. However, it is unknown
whether circulating klotho levels are associated with estimated glomerular filtration rate
(eGFR) in patients with chronic kidney disease (CKD).

Methods: We analyzed 243subjects who were diagnosed as CKD between January
2006 and December 2011. Demographic and clinical data were reviewed based on medical
records. We measured serum concentrations of klotho, FGF-23, high-sensitivity C-reactive
protein (hsCRP), and intact parathyroid hormone (iPTH).

Results: The mean age of the subjects was 45.7 years. The median klotho and FGF-
23 levels were 396.3 (306.3-558.4) and 68.2 (52.2-99.1) pg/ml, respectively. When the
subjects were categorized into 5 groups according to eGFR, circulating klotho levels
gradually decreased as the stages of CKD increased (P for trend <0.01). Log-transformed
klotho (log a-klotho) was positively correlated with eGFR (y=0.503, P<0.001), serum
albumin (y=0.274, P<0.001) and calcium concentrations (y=0.257, P <0.001), whereas it
was negatively correlated with age (y=-0.395, P<0.001), mean arterial pressure (y=-0.161,
P<0.001), phosphorus levels (y=-0.169, P = 0.009), log FGF-23 (y=-0.245, P<0.001), log
iPTH (y=-0.196, P=0.003), log hsCRP (y=-0.285, P<0.001), and log proteinuria (y=-0.377,
P<0.001). In a multivariate linear regression, log a-klotho was independently associated
with eGFR ($=0.179, P<0.001).

Conclusions: Circulating klotho levels decreased as renal function declined and
were independently associated eGFR in CKD patients, suggesting that klotho may play a
protective role in disease progression.
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Dietary Habits, Poverty, and Chronic Kidney Disease in an Urban
Population Deidra C. Crews,' Marie Kuczmarski,? Edgar R. Miller,' Alan B.
Zonderman,* Michele Kim Evans,® Neil R. Powe.* ‘Johns Hopkins U., *U. of
Delaware; *National Institute on Aging, NIH; *San Francisco General Hospital.

Background: Poverty is associated with chronic kidney disease (CKD) in the US and
worldwide. Poor dietary habits may contribute to this disparity.

Methods: We examined the relationship between adherence to the Dietary Approaches
to Stop Hypertension (DASH) diet and CKD, by poverty status in the Healthy Aging in
Neighborhoods of Diversity across the LifeSpan (HANDLS) study (Baltimore, MD). DASH
scoring was based on 9 target nutrients (total fat, saturated fat, protein, fiber, cholesterol,
calcium, magnesium, sodium, and potassium), with adherence defined as a score >4.5. CKD
was defined as eGFR <60 ml/min/1.73m? (CKD-EPI). Multivariable logistic regression
assessed the relationship of DASH score tertile and CKD, stratified by poverty status
(income below or above 125% of poverty guideline).

Results: Among 2,058 participants (mean age 48 years; 57% black; 44% male; 42%
with poverty), median DASH score was 1.5 (IQR, 1-2.5). Only 5.4% were adherent.
Evaluation of DASH score tertiles revealed male sex, black race, poverty and smoking
to be more prevalent among the lower tertiles, while higher education and regular health
care were prevalent among the highest tertile (P<0.05 for all). Nutrient analysis by poverty
status revealed fiber, calcium, magnesium and potassium intake to be lower, and cholesterol
higher, among the poverty as compared to non-poverty group (P<0.05 for all), with no
difference in sodium intake. CKD was present among 5.6% of the poverty, and 3.8% of
the non-poverty group (P=0.05). DASH tertile was associated with CKD only among the
poverty group (final model P interaction 0.02).

Lagistic Regression Madels of DASH Score Tertiles and CED, by Poverty Status

Poverly (H=855) Hlon Poverty (M=1163)
Model | Variables | DASHTertile| OR (95901 | pvalus |DASH Tertile| OR (85%0G1) | pvalus
Includad fortrard] fortrend
1 [DASH beatile ordl oveest 332(1.26-873) | 0.02 |Lowest 0.77{0.38-1.56) 0.5
Middle 293 (1.06-2.13) Mddle  10.81(0.38-1.71)
Higghest referencs Highsst |aferance
2 [eage sex, race |Lowest [B20(116-862) | 0.03 [Lowest 910004188 [ 04
Mkddle  [285(1.00-5.10} Mddle  [LOB(D.A5-2.10)
_ |Highest refarence _ [Hghest  fefeewnce |
3 fevearsof Lol |T12[1.16-B41) | 0.03 |Lowest 90(0.43-1.68) | 0.8
e alian, Iicklle [z73i0.08-7.76) Middle 91 0.42-1.9T)
egula hesth [Highest relerence Highest  felerence
Kane
4 [edisbetes,  Lowest  [291(1.067.96) lLowest  [0.77 {0.361.67)
hypartension. | Middle ITU04T.B) | o [Mddle 0.95 (0.44-2.07) | g5
smoking staus  |[Highest reference Highest refesence

Conclusions: Poor dietary habits are strongly associated with CKD among the urban
poor and may represent a target for interventions aimed at reducing disparities in CKD.
Funding: Other NIH Support - National Institute on Aging
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Educational Attainment or Income Inequality, Which Is the Stronger
Determinant of Chronic Kidney Disease in a Western European and a
US Population? Priya Vart,' Ron T. Gansevoort,” Ute Biiltmann,' Sijmen A.
Reijneveld.! 'Health Sciences, UMCG;, *Nephrology, UMCG the Netherlands.

Background: Higher income inequalities and income dependent access to health care
are potential explanations for more consistent associations of CKD with income-based
measures of socio-economic status (SES) than educational level in US populations. In
Western Europe access to health care is mostly income independent, and education as SES
measure might therefore be a stronger determinant of CKD. Therefore, we investigated
the relative strengths of the associations of educational and income levels with CKD in a
Western European and a US population.

Methods: Baseline data were used from PREVEND (N=7,367) and NHANES
1999-2002 (N=4,563), general population-based cohort studies in the Netherlands and
USA, respectively. Education and income were divided in five levels of nearly equal size.
CKD was defined as eGFR <60 mL/min/1.73m2 (using creatinine and cystatin C) and/or
albuminuria 230 mg/24h or ACR>30mg/g.

Results: In logistic regression models, including age, gender, race, education (for
income) and income (for education), only educational level in PREVEND showed a
significant association with CKD [OR=1.43, 95% CI (1.02-1.99), p=0.037 and 1.36, 95%
CI(0.95-1.97), p=0.096 for lowest vs. highest category of education and income, resp.] and
only income level in NHANES [OR = 2.89, 95% CI (1.56-5.85), p=0.001 and 0.78, 95%
CI 0.43-1.40), p=0.392 for lowest vs. highest category of income and education, resp.].
For PREVEND, adding education to the model with income improved fit of the model
significantly (p=0.002), while for NHANES adding income to the model with education
did so (p<0.001). Sensitivity analyses with other CKD defining variables (¢GFR CKD-EPI
<60 and/or albumin: creatinine ratio>30 mg/g) and other acknowledged SES associated
outcomes like smoking and obesity resulted in similar findings.

Conclusions: Educational level is a stronger determinant of CKD in a Western European
population, while income inequality is in the US population. Preventive strategies addressing
social inequalities in CKD prevalence should therefore employ a region based approach.
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Body Composition Affects Serum Creatinine but Not Serum Cystatin
C Levels Nestor E. Almeida,' T. Alp Ikizler,’ Y. Zhang,' R. Filipowicz,' G.
Morrell,! G. Wei,' J. Abraham,' A. N. Habib,' T. S. Bjordahl,' Tom Greene,'
Alfred K. Cheung,'? S. Beddhu.'? 'Univ of Utah, SLC, UT; °VA, SLC, UT:
3Vanderbilt Univ, Nashville, TN.

Background: Muscle mass is known to affect serum creatinine (SCr), it is unclear
whether body composition (BC) affects serum cystatin C (SCy). Non-renal factors affecting
SCy could be better studied when the kidney function is known. Therefore, in hemodialysis
(HD) pts with measured residual urine volume, we examined the associations of BC with
SCy and SCr.

Methods: 93 pts in the ongoing Protein Intake, Cardiovascular disease and Nutrition in
CKD stage V (PICNIC) study with MRI data on mid-thigh muscle area (MTMA) and intra-
abdominal fat area (IAFA) and preHD SCy and SCr were included. Cross-sectional multiple
linear regression analyses were used to relate preHD SCy and SCr to MTMA and IAFA.

Results: Mean age was 52+16 yrs, 59% men, 84% Caucasians and 46% had DM.
PreHD mean SCr was 8.8+2.8 mg/dL and mean SCy was 5.8+1.2 mg/dL. PreHD SCr and
SCy were correlated (Figure 1)
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The associations of SCy and SCr with BC measures are presented in Table 1.
Multiple Linear Regression Model of SCr and SCy

SCr (mg/dL), B, (95%, CI),p __ |SCy (mg/dL), B, (95%,CI), p

value value
For each 10 yrs 1 in age -0.63 (-0.94 to -0.33), <0.001*  |-0.18 (-0.33 to -0.03), 0.02*
Male 0.19 (-0.98 to 1.36), 0.7 0.023 (-0.55 t0 0.59), 0.9
Black 1.75 (0.47 to 3.04), 0.008* 0.58 (-0.04 to 1.21), 0.09
Smoki -0.14 (-1.04 t0 0.77), 0.8 -0.42 (-0.86 to 0.02), 0.06
For each 10 cm? 1 in MTMA 0.34 (0.11 to 0.58), 0.004* -0.02 (-0.14 to 0.09), 0.7
[For each 10 cm? 1 in IAFA 0.008 (-0.063 to 0.08), 0.82 0.008 (-0.025 to 0.043), 0.62
For each doubling of CRP 0.01 (-0.23 to 0.26), 0.92 -0.08 (-0.2 t0 0.04), 0.18

Adjusted by URR and residual urine volume

Conclusions: Muscle mass is strongly associated with pre-dialysis SCr. Neither muscle
nor fat mass appear to substantially affect SCy. In people in extremes of nutritional status
SCy may be better than SCr in estimating kidney function.

Funding: NIDDK Support, Private Foundation Support
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Prediction of Renal Function Trajectories in Early Autosomal Dominant
Polycystic Kidney Disease Michal Mrug,' Sylvie Mrug,' Lisa M. Guay-
Woodford,? Vicente E. Torres,” Kyong Tae Bae,* Peter C. Harris,> Doug
Landsittel,* Michael F. Flessner,” William M. Bennett,® Jared J. Grantham,’
Arlene B. Chapman.t ‘U Alabama Birmingham; *George Washington U; *Mayo
Clinic; *U Pittsburgh; *NIDDK; *Legacy Good Samaritan Medical Center; "U
Kansas; *Emory U.

Background: There are no reliable formulas for predicting renal function in early
autosomal dominant polycystic kidney disease (ADPKD).

Methods: We have developed longitudinal mixed statistical models of GFR trajectories
in ADPKD and tested their utility to predict GFR decline over time using data collected by
the Consortium for Radiologic Imaging Studies of Polycystic Kidney Disease (CRISP),
a prospective, observational, longitudinal, multicenter study of 241 ADPKD adults with
preserved renal function.

Results: After a mean follow-up of 8.7 years, mean iothalamate clearance (GFR)
decreased from 97.8 to 74.0 ml/min/1.73m?’. Baseline GFR alone was a poor predictor of
true GFR trajectories over time; the correlation of predicted vs. true individual GFR slopes
was 0.01 (p=0.86). Addition of thirteen demographic and routine laboratory data improved
this correlation to 0.49 (p<0.0001). However, addition of MR based height adjusted total
kidney volume (htTKV), cyst number and renal blood flow (RBF) data further improved
this correlation to 0.76 (p<0.0001; both ht TK'V and RBF were significant predictors of slope
of GFR decline). Predicting the development of CKD within 8 yrs using ROC analyses
demonstrated an area under the curve (AUC) of 0.83 for a simplified model utilizing baseline
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GFR, age, hypertension, and 24 hr urinary excretion of albumin, calcium and sodium for
CKD stage 3b. Addition of the MR based imaging data (htTKYV, cyst number and RBF)
improved the AUC to 0.93. Similar AUCs were obtained using 10-fold cross-validation.
The GFR based modeling was repeated with MDRD-GFR and obtained similar outcomes.

Conclusions: Longitudinal mixed models using routine clinical data predicted GFR
decline in patients with early ADPKD. Improvement in their accuracy by adding MR based
data (htTKYV, cyst number and RBF) points to critical role of imaging in predicting the
development of CKD in these patients.

Funding: NIDDK Support

SA-OR006

The Urea to Creatinine Ratio Is Highly Predictive of the Onset and
Progression of the Cardiorenal Syndrome in Ambulatory Heart Failure
Patients Manish M. Sood,' Mahwash Fatima Saeed,” Leigh Anne Shafer,'
Navdeep Tangri,' Claudio Rigatto,' Paul Komenda,' Shelley Zieroth.? 'Medicine,
Section of Nephrology, University of Manitoba, Winnipeg, MB, Canada;
’Medicine, Section of Cardiology, University of Manitoba, Winnipeg, MB,
Canada.

Background: Development and progression of the cardiorenal syndrome often follow
changes in renal perfusion and solute clearance. We investigated the prognostic value of
serial measures of the fractional excretion of urea(FEur), the fractional excretion of sodium
(FEna) and the urea to creatinine ratio (UCr) in determining subsequent declines in renal
function in an ambulatory cohort of heart failure patients.

Methods: A total of 140 patients (83% male, mean EF 24.8+7.0%) were prospectively
followed for up to 24 months (median 333 days (IQR 192-457). Laboratory values and
clinical outcomes were assessed every 3 months. Renal function was determined by the
eGFR as calculated by the MDRD equation. Mixed and ordinary linear regression models
with a sandwich estimator were employed to determine the relationship between changes
in FEur, FEna and UCr and subsequent changes in renal function. Models were adjusted
for renal function, NYHA class, age, sex, diabetes, and proteinuria.

Results: The mean baseline eGFR was 69.6+24.2 ml/min/m* with a mean decline
of 0.3 per month over the course of follow up.Mean values for the UCr (N=805), FEur
(N=758 measurements), and FEna (N=768) were 0.09 + 0.03, 35.5 + 13.0% and 1.44 +
2.1%, respectively. An increase in the UCr was highly predictive of a subsequent monthly
decline in renal function (adjusted eGFR decline 3.2 (95% CI 1.9-4.6)ml/min/m?, p=0.001
per 0.1 unit increase in UCr) whereas FEur and FEna were not (FEurea p=0.6, FEna p=0.8).

Conclusions: The UCr is a simple and cheap biomarker that is strongly predictive of
the onset or progression of the cardiorenal syndrome in ambulatory heart failure patients
and may be useful in guiding therapeutic decision making.

SA-OR007

Selected Biomarkers Have Differential Prognostic Value in Specific Primary
Kidney Diseases Adeera Levin,' Ognjenka Djurdjev,” Claudio Rigatto,’
Francois Madore,* Brendan J. Barrett,” Norman Muirhead.® 'UBC; °BC PRA;
SUofM; *UdeM; *MUN; ‘UWO.

Background: Patients with chronic kidney disease (CKD) experience variable
progression of kidney disease (KD) and heart disease. Better prediction models are needed.

Objective: To determine if inclusion of selected novel biomarkers (NBM) improves
prediction of renal replacement therapy (RRT) at one year in specific primary KD.

Methods: Pan-Canadian prospective cohort study of 2546 referred CKD patients, from
25 rural, urban, academic and non-academic nephrology centres. NBM tests at baseline
included asymmetric dimethylarginine (ADMA), high sensitivity C-reactive protein (CRP),
interleukin 6 (IL6), pro-brain natriuretic peptide (proBNP), troponin I, transforming growth
factor beta-1 (TGPB1) and cystatin C .

Main Outcome: Dialysis or transplantation (RRT) within one year. We used proportional
hazards modeling to evaluate impact of NBM to base models for specific KD.

Results: Mean age of the cohort is 68yrs; median eGFR was 28 ml/min/1.73m?(20% <
20ml/min, 38% 20-29ml/min and 41% 30-45mil/min); 62% were male. Base models for each
KD included age, sex, ¢GFR and uACR. Base models, extended (base + NBM) models and
improvement in prediction with the extended models are presented in the following table.

Diabetic Hypertensive Glomerular Other
Nephropathy Nephropathy Nephritis
HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CD)
Age (5 years) 0.91 (0.80-1.03) ]0.99 (0.86-1.14) _]0.99 (0.86-1.15) _]0.94 (0.77-1.15)
szm%?le Vs 2.75(1.39-5.43)  [2.06 (0.89-4.77)  |2.53 (0.85-7.52)  [0.78 (0.22-2.73)
GFR mL/min 0.88(0.83-0.93) _ ]0.85 (0.79-0.91) _]0.78 (0.70-0.88) _]0.88 (0.79-0.98)
Log uACR 133 (1.10-1.62) _[1.34 (1.07-1.69) _]1.56 (1.07-2.29) _|1.48 (1.07-2.06)
Log ProBNP 1.43 (1.14-1.78) 1.37 (1.02-1.85) In.s. In.s.
LogIL6 ns. 0.65(0.45-0.94)  n.s. Jn.s.
Log CRP n.s. In.s. Jn.s. 1.67 (1.03-1.70)
C Statistic
Difforence 0.01 (-0.00-0.03) 0.02 (0.01-0.05)  |-0.00 (-0.00-0.02) ]0.02 (-0.00-0.08)
0.4% (-8.4%- 4.0% (-12.1%-
INRI 19.5%) 3.0% (0.8%-33.2%) 27.6%)

Conclusions: Different NBMs are independently associated with RRT progression
in specific KDs after adjustment for age, sex and kidney markers (eGFR and uACR).
Addition of NBMs to base models results in differential and modest improvement of RRT
risk prediction.

Funding: Pharmaceutical Company Support - Ortho Biotech Canada
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Long Term Outcomes of Severe AKI: Results of the Post-Renal Study
Martin P. Gallagher,' Rinaldo Bellomo,? Alan Cass,' David Gattas,* Joanne Y.
Lee,' Serigne N. Lo,' Shay Mcguinness,* John A. Myburgh,' Rachael L. Parke.*
'The George Institute for Global Health, Australia; *The Austin Hospital,
Australia; *Royal Prince Alfed Hospital, Australia; *Auckland City Hospital,
New Zealand.

Background: The literature on long term outcomes from AKI is derived from
retrospective cohorts that often use administrative data and exclude early patient death from
the analyses. Recent literature has emphasised the increased risk of end stage kidney disease
in survivors of an episode of AKI with few prospectively derived reports of the markers
of chronic kidney disease in such survivors. We report the 3.5 year outcomes of a large
prospective cohort of patients with acute kidney injury (AKI) enrolled in the Randomised
Evaluation of Normal vs Augmented Level of Renal Replacement (RENAL) Study.

Methods: The RENAL Study randomised patients with AKI in intensive care to
standard dose (25 ml/kg/hr) or higher dose (40 ml/kg/hr) continuous renal replacement, with
no mortality difference at 90 days. Ethics approval was granted at 35 centres to ascertain
mortality, dialysis and clinical outcomes on all patients surviving beyond day 90. Extended
follow up was derived by using a combination of data linkage to mortality registers and the
ANZDATA Registry, along with clinical visits in consenting survivors.

Results: Outcomes were ascertained on 98% (1464/1508) of the randomised RENAL
Study participants at a median of 43.9 months following randomisation. During follow
up 258 patients (32% of those alive at day 90) died, giving an overall mortality from
randomisation of 62%. Survival was not different between the two study interventions.
A total of 44 patients (5.4% of patients alive at day 90) entered a maintenance dialysis
program during follow up. Albuminuria was present in 42% of survivors and mean eGFR
was 58 ml/min/1.73m?.

Conclusions: Mortality risk over the 3.5 years following an episode of severe AKI in
ICU is greater than the requirement for maintenance dialysis. Dialysis dose intensity does not
influence mortality nor requirement for long term dialysis. Survivors have a high prevalence
of risk factors for chronic kidney disease and mortality, most notably albuminuria.

Funding: Private Foundation Support, Government Support - Non-U.S.

SA-OR009

Polymorphisms in the Myeloperoxidase Gene Locus and Acute
Kidney Injury: A Two-Step Genetic Association Study Mary Celine R.
Perianayagam,' Hocine Tighiouart,? Orfeas Liangos,’ Diana Kouznetsov,* Ron
Wald,® Fangwen Rao,® Daniel T. O’Connor,® Bertrand L. Jaber.! 'Department of
Medicine, St. Elizabeth’s Medical Center, Boston, MA; *Biostatistics Research
Center, Tufts Medical Center, Boston, MA; *IIl. Medizinische Klinik, Klinikum
Coburg, Coburg, Germany, *University of Massachusetts Memorial Medical
Center, Worcester, MA; *Division of Nephrology, St. Michael’s Hospital and
University of Toronto, Toronto, Canada, *Department of Medicine, Center for
Human Genetics and Genomics, La Jolla, CA.

Background: Myeloperoxidase (MPO) is a lysosomal enzyme that may be involved
in oxidative stress-mediated kidney injury.

Methods: Using a 2-step approach, we examined the association of 4 polymorphisms
(rs2243828, rs7208693, rs2071409, and rs2759) acrossthe MPO gene locus with systemic
markers of oxidative stress and adverse outcomes in 262 hospitalized adults with AKI
primary cohort), and 277 patients undergoing cardiac surgery with cardiopulmonary bypass
at-risk for post-operative AKI secondary cohort). Dominant and haplotype multivariable
logistic regression analyses were performed.

Results: In the primary cohort, a genotype-phenotype association was observed between
all 4 MPO polymorphisms and 2 markers of oxidative stress, plasma MPO and urinary
15-F,-isoprostane levels. In adjusted analyses, all 4 polymorphic allele groups had 2-3-fold
higher odds for the composite of dialysis requirement or in-hospital death, as well as the
composite of dialysis requirement, assisted mechanical ventilation or in-hospital death. The
MPO T-G-A-T haplotype copy-number was associated with lower plasma MPO levels and
lower adjusted odds for the composite outcomes. Significant but less consistent associations
were observed in the secondary cohort.

Conclusions: This 2-step genetic association study identifies several polymorphisms
spanning the entire MPO gene locus and a common haplotype as risk markers for artificial
organ support or in-hospital death in patients with or at-risk for AKI. Additional studies are
needed to replicate these findings, and establish the mechanisms underlying the influence
of genotypes on disease traits.

Funding: NIDDK Support

SA-OR010

Acute Kidney Injury Following Coronary Artery Bypass Surgery and
Long-Term Risk of Incident Heart Failure Daniel Olsson, Ulrik Sartipy,
Martin Holzmann. Karolinska Institute, Stockholm, Sweden.

Background: Acute kidney injury (AKI) after coronary artery bypass grafting (CABG)
is common and increases the risk of post-operative complications and mortality. There
is little information on the association between AKI after CABG and long-term risk of
incident heart failure.

Methods: All patients (n=24 018) undergoing primary, isolated CABG between 2000
and 2008 with complete information on pre- and post-operative serum creatinine values
and no prior hospitalization for heart failure were included. Acute kidney injury was
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divided into three stages based on absolute increase in post-operative serum creatinine;
Stage 1. 0.3-0.5 mg/dL; Stage 2. 0.5-1 mg/dL; Stage 3. >1 mg/dL. Hazard ratios with 95%
confidence intervals for first hospitalization for heart failure were calculated for different
stages of AKI using Cox proportional hazards regression.

Results: Mean age was 67 years, 21% were women, 23% had diabetes mellitus and
19% chronic kidney disease. Twelve percent of the study population developed AKI and
during a mean follow-up of 4.1 years there were 1325 (5.5%) cases of new-onset heart
failure. Among patients with AKI 12% developed heart failure during follow-up compared
to 5% among patients without AKI. Hazard ratios for heart failure in AKI stage 1, 2 and
3 were 1.60 (1.34-1.92), 1.87 (1.54-2.27), 1.98 (1.53-2.57) respectively, after adjustment
for age, sex, diabetes mellitus, estimated glomerular filtration rate, left ventricular ejection
fraction, myocardial infarction before or during follow-up. The cumulative incidence of
first hospitalization for heart failure according to AKI is shown in Figure 1.

1.04

Stage 3
8 08 o401 - Stage 2
c __5tage 1
5 B 2
] i
g 0.6 o Mo kidney injury
2
T 0.4 *
=]
E
=1 e
QO g2 o e—
i e
0'0_ T T T T T T T
0 1 2 3 4 5 6 7
Time (years)
No. of patients at risk:
21239 16340 10 B&Y 5606
1428 1018 692 315
927 621 421 218
424 267 162 78

Conclusions: Acute kidney injury is associated with increased long-term risk of
developing heart failure after CABG. Patients undergoing CABG should be assessed for
development of post-operative AKI and followed more closely in order to detect early
changes in cardiac function.

SA-ORO11

Renal Angina Syndrome (RA) Predicts Severe Acute Kidney Injury (AKI)
in Critically Ill Patients Asuncion Ferrer-Nadal,' Silvia Gramaticopolo,’
Pasquale Piccinni,? Nicola Brienza,’ Claudio Ronco,' Dinna N. Cruz.! 'IRRIV,
Dept. of Nephrology, Dialysis and Transplantation, S. Bortolo Hospital, Vicenza,
Italy; *Dept. of Intensive Care and Anesthesiology, S. Bortolo Hospital, Vicenza,
Italy, *Univ. Bari.

Background: Identifying patients at risk for AKI in ICUs could allow physicians to
start earlier preventitive strategies. This could also serve as an “enriched” population for
AKI biomarker testing. Recently, a definition for a renal anginal syndrome equivalent has
been proposed. Our aim was to evaluate if RA is a good predictor of severe AKI in the ICU.

Methods: We performed a secondary analysis of data from a prospective multicenter
ICU cohort (NEFROINT study). We excluded ESRD, severe AKI (defined as AKIN St
2-3) on ICU admission, and ICU stay<48h, leaving 506 patients at risk for developing RA.
We classified patients as very high, high and low risk (VHR, HR, LR) for RA based on
published acute, major and minor risk factors (Chawla 2005). RA was defined as TsCr 0.1,
0.3 and 0.4mg/dL over baseline in VHR, HR and LR patients, respectively. These were then
labeled as RA1, RA2 and RA3. Main outcome was development of severe AKI after RA.

Results: Of 506 patients (mean age 62 yrs, 60% M), 214 (42%) had RA. Among them,
RAT occurred in 90 (42%), RA2 in 80 (37%) and RA3 in 44 (21%) patients. RA subjects
were older, had more CVD, CKD and sepsis, and higher APACHE 1I (p<0.001 for all).
Severe AKI (AKIN St 2-3) developed in 53 (25%) subjects in the RA group vs 6 (2%)
in patients without RA (Fig 1). They also had higher need for RRT, mortality (Fig 1) and
longer ICU stay (13+15 vs 8+9 days [no RA], p<0.001).

Conclusions: The proposed definition for RA syndrome can identify patients at high
risk to develop AKI and adverse outcomes in the ICU. This may be useful for informing
clinical decision making and trial design. RA patients can be a target population for AKI
biomarker testing.
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SA-ORO012

Comparison of Therapeutic Plasma Exchange Alone or in Combination
with Eculizumab for the Treatment of Shiga-Toxin-Producing E. Coli
0104:H4 Induced Hemolytic Uremic Syndrome: An Analysis of the
German STEC-HUS Registry Jan T. Kielstein, Gernot Beutel, Tobias N.
Meyer, Andreas Kribben, Sylvia Stracke, Eiske Dorresteijn, Ola G. Samuelsson,
reinhard Brunkhorst Richard Brunkhorst. STEC-HUS Registry of the German
Society of Nephrology.

Background: In 2011 an outbreak of Shiga-toxin-producing E. coli (STEC) O104:H4
in Northern Germany claimed 52 deaths in 2,987 STEC and 855 HUS cases.

Methods: Using a web-based registry, established 5 days after the start of the outbreak,
we aimed to describe short term effectiveness of best supportive care (BSC), therapeutic
plasma exchange (TPE), and TPE with eculizumab (TPE-Ecu) using propensity score
analysis.

Results: Of 621 entries from 84 hospitals (Germany, Sweden, Netherlands) 491 fulfilled
the definition of HUS (median age 46 years; 71% females). Median [IQR] hospital stay was
22 [14-31] d. 281 (57%) patients underwent dialysis, 114 (23%) mechanical ventilation.
57 patients received BSC, 241 TPE and 193 TPE-Ecu. Disease severity (hemolysis, need
for dialysis, frequency of seizures) were lower in BSC than in TPE and TPE-Ecu patients.
At study endpoint (hospital discharge or death), median creatinine was lower in BSC
(1.1 mg/dL [0.9-1.3]) than in TPE (1.2 mg/dL [1.0-1.5], p<0.05) and TPE-Ecu (1.4 mg/dl
[1.0-2.2], p<0.001). Need for dialysis was not different between BSC (0.0%, n=0), TPE
(3.7 %; n=9) and TPE-Ecu (4.7%, n=9). Severe neurolgical symptoms were markedly
reduced at endpoiunt.
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Total hospital mortality in HUS patients was 4.1% (n=20) and did not differ between
TPE and TPE-Ecu.

Conclusions: Despite frequent renal impairment, advanced neurological disorders,
and severe respiratory failure short term outcome was better than expected as compared
to previous reports. Within the limitations of a retrospective registry analysis, our data do
not prove marked differences in treatment efficiency between the groups.

SA-ORO013

Quality of Communication about Acute Kidney Injury (AKI) at Hospital
Discharge to Patients and Their Outpatient Providers Raquel Greer, Deidra
C. Crews, Hamid Rabb, Bernard G. Jaar, L. Ebony Boulware. Medicine, Johns
Hopkins Medical Institutions, Baltimore, MD.

Background: Given the long-term consequences associated with AKI (i.e. chronic
kidney disease, cardiovascular disease, and death), communication between hospital-
based and outpatient health care providers about the occurrence and care plan for patients
hospitalized with AKI is important to ensure patients’ adequate follow-up care.

Methods: We characterized the prevalence and quality of written discharge
communications about the occurrence of AKI during hospitalizations for 284 adult patients
in Baltimore, MD during 2009. We reviewed inpatients’ medical records, discharge
summaries, and documentation of patient’s discharge instructions. Using a standardized
data collection form, we assessed hospital-based providers’ documentation of AKI in
patients’ discharge summaries, including their documentation of the cause of AKI, peak
and discharge creatinine and instructions for follow-up appointments. We also assessed
mention of AKI in discharge instructions provided to patients.

Results: Of 284 patients with AKI (stages 1-3 defined by AKIN criteria) during their
hospitalization, only 168 (59%) discharge summaries documented the occurrence of AKI.
While the discharge summaries mentioned the cause of AKI in all documented cases,
many did not include a discharge creatinine (61%) or peak creatinine (41%). Most (77%)
included instructions for patients to follow-up with an outpatient provider (12% with a
nephrologist and 76% with a primary care or other provider). However, follow-up medical
plans for treatment or observation of patients were not provided in 20% of summaries. Of
the patients whose creatinine did not return to baseline prior to discharge (n=177), only
27% included clear plans for follow-up assessment. Among 88 patients whose patient
discharge instructions were available, few received information about the diagnosis (31%)
or cause (12%) of AKI.

Conclusions: Communication of the occurrence of AKI and follow up care plans
after hospital discharge to outpatient providers and patients is suboptimal. Interventions
to improve transitions of care in hospitalized patients with AKI are needed.

Funding: Other NIH Support - National Center for Research Resources (NCRR),

a component of the National Institutes of Health (NIH), and the NIH Roadmap for
Medical Research (SKL2RR025006)

SA-ORO014

Association of Kallikrein-1 Gene Polymorphisms and Acute Kidney Injury:
A Case-Control and Cohort Study Paweena Susantitaphong,'? Mary Celine
R. Perianayagam,' Sunwoo Kang,> Wenyi Zhang,® Fangwen Rao,’ Daniel T.
O’Connor,’ Bertrand L. Jaber.! Medicine, St.Elizabeth’s Medical Center, Boston,
MA; *Medicine, Chulalongkorn University, Bangkok, Thailand; Medicine,
University of California, La Jolla, CA.

Background: Kallikrein-1 (KLK1) is a highly conserved serine protease that is
expressed in the kidney, and involved in blood pressure regulation. The activity of this
enzyme is diminished in experimental and human AKI. We evaluated the potential role of
functional multiallelic KLK7 promoter gene polymorphisms in human AKI.

Methods: We first performed a case-control study of 481 subjects (214 patients with
AKI and 267 healthy controls). The complex, multiallelic G/C-rich repeat region of the
proximal KLK] promoter was determined in each subject by direct Sanger/capillary re-
sequencing. Association between KLKI promoter polymorphisms and development of
AKI, and the composite of doubling of serum creatinine, oliguria, or dialysis requirement
were explored by logistic regression analyses.

Results: Sixteen alleles were identified in a complex, polymorphic G/C-rich region
of the KLKI proximal promoter; frequencies for 5 of these alleles (F, G, H, I, and K)
were associated with development of AKI. Alleles I and G were classified as risk-alleles
(unadjusted OR 1.86; 95% CI 1.23, 2.81; P=0.003), whereas alleles F, H, and K were
classified as protective-alleles (unadjusted OR 0.32; 95% CI10.22, 0.46; P<0.001), according
to their directional association with development of AKI. After adjustment for sex, race, or
APACHE II score, the KLK risk-allele carrier state was associated with the composite of
doubling of serum creatinine, oliguria, or dialysis requirement (adjusted odds ratio 2.62; 95%
CI 1.11, 6.20, P=0.03). The KLK risk-allele carrier state was also marginally associated
with the composite of doubling of serum creatinine, oliguria, dialysis requirement, or in-
hospital death (adjusted OR 2.26; 95% CI 0.96, 5.33; P=0.06).

Conclusions: KLK I promoter polymorphisms are associated with development of AKI,
and adverse kidney-related outcomes. Further studies are needed to validate these findings.

Funding: NIDDK Support
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Nutritional Supplement Use and Mortality in Hemodialysis
Daniel E. Weiner,' Hocine Tighiouart,! Klemens B. Meyer,' P. Zager,> Doug
Johnson.? Tufts Medical Center, Boston, MA; *Dialysis Clinic, Inc, Nashville,
TN.

Background: Hemodialysis patients have high mortality rates, and malnutrition may be
an important factor contributing to poor outcomes. DCI widely implemented a nutritional
supplement protocol (NSP), such that, when serum albumin was <3.5 g/dl (BCG), patients
would receive 15g of oral protein at each dialysis session until albumin reached 4 g/dl. We
evaluated the impact of this program on mortality.

Methods: Patients in facilities that largely adopted the NSP in 9-10/2010 were paired
with patients from facilities that did not adopt the NSP using a greedy matching algorithm
based on a propensity score for physician ordering of the NSP. The propensity score was
built using extensive data on individual patient and facility characteristics. We then used
Cox models to assess the patient-level association between the NSP and mortality through
March 2012, with secondary analyses incorporating time dependent albumin measures,
evaluating a 30-day lag, and looking at unmatched data with multivariable adjustment.

Results: Of 7568 eligible patients, 2702 were ordered the NSP and 1571 of these
were matched to controls; only blood pressure had standardized difference >10% between
groups. In the matched cohort, there were 331 deaths in the NSP group vs 504 in controls.
Albumin increased over time only in the NSP group, and, in all analyses, the NSP was
associated with significantly lower mortality (figure). This effect was most prominent at
lower baseline albumin levels.

Conclusions: NSP protocol use is associated with a significant reduction in mortality
for in-center hemodialysis patients.
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The DOPPS Practice Monitor: Patient Hemoglobin (Hgb) Levels and
Changes in Anemia Management Practice in US Hemodialysis Patients
from 2010 to 2011 Douglas S. Fuller,' Ronald L. Pisoni,' Brenda W. Gillespie,?
Bruce M. Robinson.'? ‘Arbor Research Collaborative for Health, Ann Arbor,
MI; °U of Michigan, Ann Arbor, M1.

Background: In response to changes in erythropoietin-stimulating agent (ESA)
labeling, reimbursement policy, and quality incentive payment (QIP) targets for US dialysis
patients (pts), it has been reported that Hgb levels declined from 2010 to 2011 and rates
of red blood cell transfusions increased. Here we identify changes in anemia management
practices (AMPs) over this time period.

Methods: Using cross-sectional samples from the US Dialysis Outcomes and Practice
Patterns Study (DOPPS) Practice Monitor (DPM), we describe Hgb levels in Sep 2010
and Sep 2011 (n=6,958), as well as anemia management practices (AMPs) in response to
these Hgb levels (in Oct 2010 and Oct 2011; n=6,899).

Results: From 2010 to 2011, Hgb >12 g/dL declined by 9% and Hgb 11-11.9 declined
by 5%, while Hgb 10-10.9 rose by 9% and Hgb <10g/dL rose by 5%.

Demographics, Economics, and Process of Care: It's Called Hemodialysis

Oral Abstract/Saturday

Al (2
yon | MFE vk, 2080 E e [ EP this, I
E 1. %
& 0w | Ergwieve 2011 i3 = = WEPD dase, 2011
B % 25
2 0w ]g 30
e i3
&1 T -
B oam = 5 e
N i
o >
L 2] B9.5  300-10.5 13.0-10.9  ELOO aRE ROR9 10.0-10.9 10.0-11.9 2100
e moghotin in prior month [g/dl | Hemagiahin in prior menth igid ]
100 L
.--—-—-—-—-—'m\ _E 1¥ iren dows, 2000
bicd i = — = i iven due, 2011
- = : i o
E [*9 Ei =
dzgmi ===z --="—==:
3 [ E
¥ — S e, 2R == ESA uez, 2011 E 200
o Wioning, 2010 — = I¥iven uss, 2601 T
2
% a
0.0 B0 OO-109 N1.B-ELE 31200 Rl S0 I0G-L0T 11.0-1LE  F12.00

Hemaoglabin in prion menth (gidl) Hemoglobin in priee month [gfdi)

% ESA use was stable in most Hgb groups but declined in pts with Hgb >12 g/dL. Mean
prescribed IV Epo dose declined 31% for Hgb <10 g/dL, 24% for Hgb 10-11 g/dL, and
12% for Hgb >11 g/dL. However, the decline in mean delivered IV Epo dose was similar
for all Hgb groups (28%) because of an increase in Epo dose holds at high Hgb levels (not
shown). % IV iron use rose modestly for all Hgb levels except Hgb <9. Prescribed IV iron
dose increased 7-10% for Hgb <10 g/dL, and 18% for Hgb 10-12 g/dL.

Conclusions: There was a large shift toward lower Hgb levels from 2010 to 2011.
Although the largest change in distribution was from >12 to 10-10.9 g/dL, 14% of
patients had Hgb <10g/dL in Sep 2011. Pts with Hgb <10 g/dL had the largest decline in
subsequent prescribed EPO doses, but similar IV iron prescription patterns as other pts.
To limit transfusions, consideration to raising EPO dose and IV iron use in pts with Hgb
<10 g/dL is warranted.

Funding: Pharmaceutical Company Support - The DOPPS Is Administered by Arbor
Research Collaborative for Health and Is Supported by Scientific Research Grants from
Amgen (Since 1996), Kyowa Hakko Kirin (Since 1999, in Japan), Sanofi Renal (Since
2009), Abbott (Since 2009), Baxter (Since 2011), and Vifor Fresenius Renal Pharma
(Since 2011), without Restrictions on Publications
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Variation in Observed Infection Control Practices in the NOTICE Project
Joseph M. Messana,' Stephen C. Hines,? Rajiv Saran,' John Kalbfleisch,' Teri
Spencer,’ Kelly M. Frank,* Diane Carlson,’” Jan Deane,” Erik Roys,' Natalie
Scholz,' Casey Parrotte,' Carol Chenoweth.! 'Uni. of M1, Ann Arbor, MI; ’HRET,
Chicago, IL; 3TB Spencer Consulting LLC, Fallbrook, CA; *CMS, Waterloo, IA;
*Renal Network of the Upper Midwest, Inc., St. Paul, MN.

Background: The National Opportunity to Improve Infection Control in ESRD
(NOTICE) project is designed to assess recommended infection control (IC) practices at
US dialysis facilities with the aim of identifying potential areas for quality improvement.

Methods: Trained IC Evaluators observed 73 distinct IC practices at 34 randomly
selected hemodialysis facilities. Facility selection was stratified on large dialysis
organization (LDO) affiliation, size, socioeconomic status, and urban/rural status from
4 ESRD Networks. Observations were made using an IC Worksheet (ICWS) developed
under contract with AHRQ in collaboration with CMS and the CDC.

Results: There was considerable variation in IC practices across enrolled facilities.
Overall adherence was 68% (range=53% to 92%). Overall adherence to expected hand
hygiene (HH) practice was 72% (range=30% to 95%). Use of chlorhexidine was 19%
overall but varied from 35% in independent facilities to 0% in LDO facilities. Overall
HH and medication preparation procedures (cleaning the injection port, proper needle
insertion, and proper assembly of supplies) were significant predictors of ICD-9 based

infection rate (p=0.02).
Mean % Adherence to ICWS items selected for low adherence

Selected ICWS Items Mean %
Overall Adherance 68
/Adherance to Hand Hygiene Items 72
Use Antimicrobial Ointment 17
Transfer of Non-Disposable Items to Common 18
Arcas

Use Chlorhexidine 19
Vacate Dialysis Chair Prior to Disinfecting 26
Scrub External CVC Hub at Termination 29
Disinfect Non-Disposable Items 31
Scrub Internal CVC Hub at Initiation 34
Scrub Internal CVC Hub at Termination 36
Disinfect Surfaces per Manufacturer DFU 41
[Scrub External CVC Hub at Initiation 45
Wash Skin Over CVC Access 53

Conclusions: Our findings suggest that there is room for improvement in HH and
other IC practices. These NOTICE project findings will help to inform the development
of a larger quality improvement initiative at dialysis facilities.

Funding: Other U.S. Government Support
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Geographic Variation in the Timing of Dialysis Initiation in the US
Julia J. Scialla,'? Deidra C. Crews,' Jiannong Liu,'* Haifeng Guo,"* Karen J.
Bandeen-roche,'? L. Ebony Boulware.'* 'For the DEcIDE Network Patient
Outcomes in End Stage Renal Disease Study Investigators, *University of Miami,
3Johns Hopkins University; *Chronic Disease Research Group.

Background: There is an ongoing trend of earlier dialysis initiation worldwide despite
no evidence of clinical benefit. Regional differences in the timing of dialysis initiation in
the US have not been examined.

Methods: Using the US Renal Data System ESRD database, we identified 310,962
adult patients initiating dialysis between 2006-2008 within the 805 health service areas
(HSAs) in the US. We obtained demographics, comorbidity and serum creatinine from
CMS Form 2728 for each participant and estimated GFR at initiation using the 4-variable
MDRD equation. We plotted the HSA-level mean eGFR at dialysis initiation using a
Bayesian hierarchical model to smooth the €GFR means and delineate patterns. A random
effects model was used to calculate adjusted and unadjusted mean eGFR for each HSA
and assess geographic variation based on those estimates.

Results: Mean eGFR at dialysis initiation showed a regional pattern.

Mean eGFR at Dialysis Initiation by Health Service Area

The mean HSA-level eGFR at dialysis initiation was 10.92 (SD 0.92) ml/min/1.73m?>.
The variability in mean eGFR at dialysis initiation across HSAs was decreased by 11%
after adjusting for age, sex, race, ethnicity and income (mean eGFR 10.92; SD 0.82 ml/
min/1.73m?). Variability did not decrease any further after adjustment for comorbidity
index, diabetes and congestive heart failure (mean eGFR 10.92; SD 0.85 ml/min/1.73m?).
With full adjustment, 92% of the variation across HSAs was not accounted for by patient-
level characteristics.

Conclusions: The timing of dialysis initiation varies across the US. Differences in
patient characteristics only account for a small portion of the variability, suggesting that
patient/provider preferences and/or health system factors may account for this variation.

Funding: Other U.S. Government Support
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Early Referral to Nephrologist Improves Risk Stratification of Mortality
in Patients at Dialysis Initiation but Exerts Limited Survival Advantage
Terumasa Hayashi, Kodo Tomida, Tatsuya Shoji, Noriyuki Okada, Yoshiharu
Tsubakihara. Kidney Disease and Hypertension, Osaka General Medical
Center, Osaka, Japan.

Background: Impact of early referral (ER) on predialysis risk stratification of mortality
and on long-term survival are closely interacted, however they have been assessed separately.
Thus, the present study was aimed to examine whether ER improves risk stratification of
mortality at dialysis initiation and exerts long-term survival advantage.

Methods: Using Cox proportional hazards models, the effect of referral timing on
long-term survival stratified by eGFR at dialysis initiation was analyzed in 603 consecutive
patients between 2001 and 2008 in Senshu district in Osaka prefecture, Japan.

Results: The median eGFR at dialysis initiation was 5.26 ml/min/1.73m? and the
S-year-mortality rate was 56%. In ER group (referred to nephrologist > 6 months before
dialysis initiation), unadjusted analysis revealed that the hazard ratio (HR) of mortality was
increased with increased eGFR at dialysis initiation, but after adjustment for age, gender,
diabetes, and other clinical characteristics at dialysis initiation, HR was identical among
the eGFR categories. Contrary, in late referral (LR) group, mortality risk was independent
on the eGFR categories.

Demographics, Economics, and Process of Care: It's Called Hemodialysis
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Furthermore, the detrimental effect of ER on survival was limited to the first 6 months.
The effect of referral timing on survival was not significant (HR 1.124, 95%CI 0.828-1.527).
Of note, HR of LR for early death was 2.615 (95%CI 1.440-4.750) and after extensive
adjustment, the HR became marginal (HR 1.878, 95%CI 0.968-3.644).

Conclusions: Although our results suggest that predialysis care improve patients
survival by stratifying the mortality risk at dialysis initiation, the effect is limited to the
first few month. The strategy to prevent early death on dialysis for LR patients needs to
be established.

SA-OR020

Factors Associated with Low Kidney Transplant Rates among United
States Dialysis Facilities Rachel E. Patzer,' Carlos F. Zayas,? Laura L. Mulloy,?
Stephen O. Pastan.! Emory Transplant Center, Atlanta, GA; *Piedmont
Transplant Center, Atlanta, GA; *Georgia Health Sciences, Augusta, GA.

Background: Variability in transplant rates between different dialysis units has been
noted, yet little is known about facility-level factors associated with low standardized
transplant ratios (STRs) across facilities in the 18 End Stage Renal Disease (ESRD)
Networks within the United States (US).

Methods: We analyzed Centers for Medicare and Medicaid Services Dialysis Facility
Report data for facilities open from 2007 to 2010. Multivariable-adjusted linear regression
models were used to identify the facility characteristics associated with low four-year
average STR and to examine regional differences across ESRD Networks.

Results: Among 4,098 dialysis facilities treating 243,038 patients, there was variability
in facility-level STRs across the 18 ESRD networks. Median 4-year facility-level STRs
ranged from 0.61 [Interquartile Range (IQR): 0.36, 0.94] in Network 6 (Southeastern
Kidney Council) to 1.52 (IQR: 0.95, 2.18) in Network 1 (New England). 99 (2.4%) of
dialysis facilities reported an STR of zero for all four years. The majority of dialysis
facilities reporting STRs of zero were in Network 6 (34.3%), followed by ESRD Network
13 (11.1%). In multivariable analyses, factors significantly associated with a lower STR
(p<0.0001) included a higher percentage of African Americans, older patient age, diabetes,
cardiovascular disease, a higher proportion of patients on ESRD therapy for > five years,
lower number of facility staff, lack of pre-ESRD nephrology care, for-profit facility status,
and ESRD network region.

Conclusions: There is significant variability in dialysis facility-level STRs in the US.
Understanding the modifiable factors associated with low transplant rates can be used to
develop interventions to improve access to kidney transplantation among low-performing
dialysis facilities.

standardized Transplant Ratios:
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Segregation, Income Disparity and Survival in US HD Patients
Paul L. Kimmel,! Chyng-Wen Fwu,> Paul W. Eggers.! Division of Kidney,
Urologic and Hematologic Diseases, NIDDK, NIH, Bethesda, MD; *Social &
Scientific Systems, Inc., Silver Spring, MD.

Background: Social determinants of health and ecologic analyses have become
increasingly important in analyses of population health. Residential segregation has been
highlighted as an important correlate of health in the US. Socioeconomic status (SES) is
associated with improved survival in diverse conditions. US states with greater income
maldistribution have increased mortality. Black US end-stage renal disease (ESRD) HD
patient survival, however, is improved compared to Whites, with higher income. The
underlying mechanisms are unknown. We examined associations of income inequality and
residence as social determinants of health with Black and White ESRD patients’ survival.

Methods: US Renal Data System information, 2000-2008, regarding patients starting
HD for ESRD was merged with Census Bureau Black and White race-specific median
household income to assess SES, and Gini coefficients to assess income inequality.
Residential segregation was determined by the Dissimilarity Index (DI). Survival was
compared using Cox proportional hazard models, controlling for known risk factors.

Results: 589,036 patients were included. Mean median area household income
for Black and White patients was $26,742 and $41,922 (p<0.001). Residence in areas
with higher median household income was associated with improved survival. In White
patients only, income inequality was associated with mortality (hazard ratio (HR) for the
highest relative to lowest quartile of Gini coefficient was 1.06, p<0.001). In Black patients
exclusively, residence in highly segregated areas was associated with increased mortality
(HR for the highest relative to lowest quartile of DI was 1.13, p<0.001).

Conclusions: Black US ESRD HD patients are particularly susceptible to gradients in
income and residential segregation. Unknown biological, psychosocial or cultural factors
associated with SES and neighborhood characteristics may mediate differential survival for
Black ESRD patients. Interventions will be challenging, involving multiple organizations
at varying levels, but those directed at highly segregated Black neighborhoods might
favorably affect HD patient outcomes.

Funding: NIDDK Support
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Generation and Characterization of a Novel Pericyte-Specific Conditional
Cre Mouse Line Ivica Grgic,'? Andreas Hofmeister,'> Benjamin D.
Humphreys.? 'Dept. of Internal Medicine and Nephrology, Philipps-University
Marburg, Marburg, Germany, *Renal Division, Brigham and Women s Hospital,
Boston, MA.

Background: Cre drivers are now indispensable tools for studying the biology of
specific cell populations in vivo. The ability to control the time point and frequency of
Cre mediated recombination is desirable in many situations, and there is a lack of such
conditional Cre driver lines to study pericytes - a main source of myofibroblast recruitment
in renal fibrosis.

Methods: We utilized the collagen lal promoter/enhancer to drive expression of
a triple fusion protein consisting of GFP, Cre recombinase and the mutated estrogen
receptor ERT2 and created a novel conditional Cre mouse line with tamoxifen-inducible
cre activity in pericytes.

Results: We validated this Collla.l GCE mouse by crossing it to three different reporter
lines (R26LacZ, mT/mG and R26Tomato) and treating bigenic offspring with tamoxifen.
Genetically labeled cells were found in kidney tubulointerstitium of all three bigenic lines.
These cells stained positive for pericyte marker PDGFR but not for CD31, F4/80, CD3,
aSMA or S100A4 in healthy kidneys thus verifying their pericyte identity. Morphological
analysis revealed a typically spindle- or triangle-like cell shape with prominent projections
and a close association with endothelial cells. Some pericyte processes projected within
the capillary basement membrane. One submaximal dose of tamoxifen at P7 labeled 1.5 +
0.4% and three consecutive tamoxifen pulses (P7-P9) labeled 25.8 + 5.1% of all PDGFRf+
pericytes. During UUO, fate labeled pericytes acquired aSMA positivity reflecting their
transformation into myofibroblasts. Morphometrical analysis of single fate-labeled pericytes
showed that while there was no significant difference in cell size between kidney pericytes
of P9 pups (92.5 + 3.4um?) and adult mice (101.8 + 4.3 um?), there was a notable increase
in size (128.8 + 3.3um?; P<0.0001) and complexity after myofibroblast differentiation in
UUO kidneys.

Conclusions: In conclusion, we have developed a new pericyte-specific conditional Cre
driver mouse as a versatile new tool to study the biology of pericytes in health and disease.

Funding: NIDDK Support
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Dysfunction of Fibroblasts of Extra-Renal Origin Underlies Renal Fibrosis

and Renal Anemia Masayuki Takase,' Nariaki Asada,' Jin Nakamura,' Akiko

Oguchi,' Misako Asada,' Norio Suzuki,? Narihito Nagoshi,® Shinsuke Shibata,?

Nageswara Rao Tata,* Hans Jorg Fehling,* Atsushi Fukatsu,’ Naoko Minegishi,’

Hideyuki Okano,’ Masayuki Yamamoto,> Motoko Yanagita.! 'Kyoto University,

Japan; *Tohoku University, Japan, 3Keio University, Japan; *University of
Clinics Ulm, Germany, °Yachiyo Hospital, Japan.

Background: Renal anemia and renal fibrosis are common complications during
chronic kidney disease (CKD), which is caused by the dysfunction of renal fibroblasts.
Renal fibrosis is mediated by the accumulation of myofibroblasts, whereas renal anemia is
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mediated by the reduced production of erythropoietin (EPO) in some fibroblasts. Despite
of the essential role of fibroblasts in the kidney, their characteristics and developmental
origin remain unknown.

Methods: To explore the origin of the fibroblast, we trace the fate of neural crest-derived
cells, utilizing transgenic mice expressing cre recombinase under the control of myelin
protein zero (P0O-Cre mice), a marker of migrating neural crest cells. In PO-Cre:indicator
mice, the cells arising from P0-Cre—expressing precursors were tagged with the expression
of indicator genes.

Results: We demonstrated that most of the fibroblasts in the kidney cortex and outer
medulla are PO-Cre lineage-labeled cells (PO cells), and that some of them are EPO
producing cells. PO cells migrate into the embryonic kidney at E13.5 and differentiate
into fibroblasts. In the diseased kidney, PO cells transdifferentiate into myofibroblasts
and predominantly contribute to fibrosis, with concomitant loss of EPO production. We
further demonstrated that attenuated EPO production in transdifferentiated myofibroblasts
is recovered by the administration of neuroprotective agents. Moreover, the in vivo
administration of tamoxifen, a selective estrogen receptor modulator, restores reduced
production of EPO and attenuates renal fibrosis.

Conclusions: These findings clarify the direct link between renal fibrosis and renal
anemia. Therapeutic trials targeting P0-Cre lineage-labeled fibroblasts might be effective
for both renal fibrosis and renal anemia.

SA-OR024

Exploring the Function of Renal Fibroblasts of Extra-Renal Origin
Jin Nakamura, Akiko Oguchi, Motoko Yanagita. Kyoto University Graduate
School of Medicine, Kyoto, Japan.

Background: We previously reported that most of the fibroblasts in the kidney cortex
and outer medulla are myelin protein zero-Cre (P0-Cre) lineage-labeled cells, and that some
of them are EPO producing cells in the healthy kidney. In the diseased kidney, PO-Cre
lineage-labeled cells transdifferentiate into myofibroblasts and predominantly contribute
to fibrosis, with concomitant loss of EPO production. In the present study, we further
investigated the pathophysiological function of PO-Cre linage-labeled fibroblasts (PO cells)
and the crosstalk between these cells and tubuloepithelial cells.

Methods: To analyze the function of PO cells in the kidney, we utilized P0-Cre inducible
simian diphtheria toxin receptor (DTR) transgenic mice (PO-Cre:iDTR mice) in which Cre-
mediated excision of a STOP cassette renders PO cells sensitive to diphtheria toxin (DT).
The binding of DT to DTR halts protein synthesis within the cells.

Results: First we confirmed that DTR is expressed in almost all fibroblasts in the
cortex and outer medulla in the kidney of PO-Cre:iDTR mice. After the administration
of DT to PO-Cre:iDTR mice, the expression of DTR and fibroblast markers in the kidney
was significantly decreased, indicating the effective cessation of protein synthesis in PO
cells. Simultaneously, the expression of EPO was also significantly reduced, and did not
increase even after the induction of severe anemia. The administration of DT to PO-Cre:iDTR
mice with unilateral ureteral obstruction (UUO) decreased the expression of PDGFRb,
collagenlal, and aSMA. Futhermore, we demonstrated that the administration of DT to
PO-Cre:iDTR mice causes the expression of proximal tubule injury marker Kim1, and the
proliferation of proximal tubule cells in the cortical-medullary junction.

Conclusions: Cessation of protein synthesis in PO cells reduced the expression of EPO
in healthy kidney and the fibrosis markers in UUO-operated kidney, supporting our previous
findings. Cessation of protein synthesis in PO cells also induced proliferation and injury
of proximal tubule cells, suggesting the possible interactions between PO cells and tubular
epithelial cells. We are currently searching for the molecules responsible for the interactions.

SA-OR025

Lineage Tracing Reveals an Endothelial Origin for the Crim1XsT6
KsT264 Renal Interstitial Fibrosis but Not Periglomerular Fibrosis
Yu Leng Phua, Nick Martel, Lorine J. Wilkinson, Melissa H. Little. University
of Queensland, Institute for Molecular Bioscience, Brisbane, Queensland,
Australia.

Background: Tubulointerstitial fibrosis is a detrimental pathological feature which
exists in virtually all cases of progressive renal disease. The main characteristics include
de novo appearance of myofibroblasts and collagen deposition within the interstitial space.
The Crim 1¥ST204K8126¢ hypomorphic mice develop progressive renal disease, identified by
a series of renal abnormalities such as glomerular cysts, leaky peritubular capillaries and
compromised endothelial integrity, eventually progressing to the development of peritubular
interstitial and periglomerular fibrosis.

Methods: To delineate whether the endothelium may in part contribute to the fibrogenic
process, endothelial gene expression profiling, transmission electron microscopy imaging
of the endothelium as well as Tie2Cre-DsRed endothelial lineage tracing was undertaken
in the Crim1XST264K5T264 myjce,

Results: In-depth ultrastructural analysis of the Crim1¥ST264K5T264 renal endothelium
revealed several endothelium abnormalities which include cellular detachment and
abnormal collagen accumulation within the basement membrane. To further investigate
this endothelium dysfunction, gene expression profiling of CD31" endothelial cell was
performed which showed differentially expressed transcripts associated with renal fibrosis
(Col3al, Loxl1, Serpinal0), endothelial dysfunction (4bp1, Dcn, Len2), biomarkers of renal
damage (Lcn2, Haverl) as well as evidence for a TGFB1/TNF associated inflammatory
process. Our lineage tracing of the Crim]XST264KS1264 mijce showed that approximately
31% of aSMA™ myofibroblasts present within the interstitium were derived from the
endothelium via Endothelial to Mesenchymal Transition. Conversely, a majority (88%) of
aSMA" myofibroblasts surrounding glomerular cysts were not of an endothelial origin.
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Conclusions: These results confirm the contribution of Endothelial to Mesenchymal
Transition towards interstitial fibrosis, but also indicate differences in the origin of fibrosis
within the same kidney in this model of renal damage.

Funding: Government Support - Non-U.S.
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Adiponectin Promotes Macrophage Polarization and Monocyte-to-
Fibroblast Transition in Renal Fibrosis Jun Yang,' Gang Chen,? Liqun He,
Zhaoyong Hu,! William E. Mitch,' Yanlin Wang.! ‘Medicine-Nephrology,
Baylor College of Medicine, Houston, TX; *Medicine-Nephrology, Shuguang
Hospital, Shanghai, China.

Background: Progressive renal fibrosis is the final common manifestation of chronic
kidney disease resulting in irreversible loss of kidney parenchyma and renal function. We
have recently demonstrated that bone marrow-derived fibroblasts contribute significantly
to the pathogenesis of renal fibrosis. However, the signaling mechanisms underlying
the recruitment and maturation of bone marrow-derived fibroblast precursors into the
kidney in response to injury are incompletely understood. We found that adiponectin was
upregulated in the kidney in a murine model of renal fibrosis. Therefore, we examined if
adiponectin can regulate the maturation of bone marrow-derived fibroblasts in the kidney
and development of renal fibrosis.

Methods: We performed unilateral ureteral obstruction to induce renal fibrosis in
wild-type and adiponectin-knockout mice and utilized mouse splenocytes to examine the
effect of adiponectin on monocyte to fibroblast transition.

Results: Compared with wild-type mice, adiponectin-knockout mice displayed
significantly fewer bone marrow-derived fibroblasts in obstructed kidneys. Furthermore,
we demonstrated that CD206" M2 macrophages produced procollagen I, which is associated
with induction of Th2 cytokines - IL-4 and IL-13. Adiponectin knockout mice exhibited
a significant reduction CD206 and procollagen I dual positive fibroblasts in obstructed
kidneys, which was associated with a reduction of Th2 cytokines - IL-4 and IL-13.
Consistent with these findings, targeted deletion of adiponectin inhibited myofibroblast
activation, reduced total collagen deposition, and suppressed expression of collagen I and
fibronectin. In vitro studies showed that adiponectin promoted macrophage polarization
and monocyte to fibroblast transition and increased extracellular matrix protein expression.

Conclusions: Our study identifies adiponectin as a critical regulator of macrophage
polarization and monocyte-to-fibroblast transition. Therefore, inhibition of adiponectin
signaling may represent a novel therapeutic target for fibrotic kidney disease.

Funding: Other NIH Support - NHLBI, Private Foundation Support
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Increased Proximal Tubule PPARo Reduces Renal Interstitial
Fibrosis by Reducing miR21 Expression and by Increasing Autophagy
Shenyang Li,'? Judit Megyesi,'? Alexandrea Holmes,? Sue Theus,? Peter M.
Price,"? Gur P. Kaushal,'? Didier Portilla."? ‘Division of Nephrology, UAMS,
Little Rock, AR; *CAVHS, Little Rock, AR.

Background: MicroRNA21(miR-21) expression is significantly increased in mice
subjected to unilateral ischemia and unilateral ureteral obstruction (UUO). Reducing miR21
expression in kidney tissue by using oligos or miR21 knockout mice results in increased
expression of PPARa. in kidney tissue and amelioration of renal fibrosis (Sci Transl Med
2012 Feb). In the present study we examined mechanisms by which increased expression
of proximal tubule PPARa reduces kidney fibrosis.

Methods: C57BL wild type mice and proximal tubule PPARa transgenic mice
were subjected to 5 days of UUO. We compared the development of interstitial fibrosis
detected by Sirius red staining of the kidneys, and mRNA expression of pathological
matrix proteins Collal, Col3al. We also measured expression of miR21, PPARa and
fatty acid oxidation(FAO) genes MCAD and CPT1. In in vitro studies we examined the
fibrotic response of proximal tubular epithelial cells in culture (TKPTS) to aristolochic
acid (AA), a compound that induces progressive interstitial fibrosis. AA-mediated fibrosis
was measured by changes in mRNA levels of Collal, TGFf and miR21. Proximal tubular
cell autophagy was measured by western blot as increased expression of LC3-II protein.

Results: Interstitial fibrosis induced by UUO was significantly reduced in PPARa. Tg
mice when compared to wild type mice. UUO-mediated reduction of FAO in wild type mice
was recovered to normal levels in PPARa Tg mice. miR 21 expression was increased in
wild type mice but significantly attenuated in PPARa Tg mice. Exposure of TKPTS cells to
10 uM AA for 18 hrs resulted in increased expression of TGFf, Colllal and miR21 mRNA
levels. Increased expresion of PPARa by adenovirus infection attenuated AA-mediated
increased expression of fibrotic genes and increased the expression of LC31I protein levels.

Conclusions: Increased expression of proximal tubule PPARa reduces UUO-mediated
interstitial fibrosis by increasing FAO via reduced expression of miR21. PPARa reduces
AA-mediated fibrotic response in TKPTS cells by increasing intracellular autophagy.

Funding: NIDDK Support, Veterans Administration Support
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Renal Fibrosis Is Attenuated by Targeted Disruption of miR-22
Shawn Samson Badal, Jianyin Long, Yin Wang, Farhad R. Danesh. Medicine-
Nephrology, Baylor College of Medicine, Houston, TX.

Background: Progressive renal fibrosis is the final common manifestation of various
chronic kidney diseases resulting in irreversible loss of kidney parenchyma. MicroRNAs
are small noncoding RNAs that negatively regulate gene expression by base pairing to
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partially complementary sites in the 3’-untranslated regions of specific target mRNAs.
An emerging body of evidence suggests that microRNAs serve as important therapeutic
targets in a wide range of complex human diseases, including kidney diseases. miR-22 is
a microRNA with predicted involvement in several pathways central to the development
and progression of fibrosis.

Methods: We generated a miR-22 null mouse using a targeted strategy to replace and
delete the genomic region containing the primary miR-22 sequence. A targeting vector with
homology arms flanking this genomic locus was used to replace the pre-miR-22 hairpin.
Renal fibrosis was induced by unilateral ureteral obstruction (UUO) in mice. Changes in
mRNA and miRNA expression were assessed by SYBR Green qPCR (Bio-Rad, Hercules,
CA) on RNA extracted from total kidney lysates.

Results: We used a classical knockout approach using miR-22 deficient mice that
were recently generated in our laboratory. Age and sex-matched knock out (miR-22"") and
wild type (miR-22"") mice were subjected to UUO maneuver and killed after 10 days. We
found that kidney gene expression levels of established fibrotic markers were considerably
lower in UUO kidneys from miR-22""mice compared with miR-22"* mice. Specifically,
we identified ~20% decrease in mRNA expression levels in Type I and III collagens and a
reduction (~25%) in a-Smooth Muscle Actin (a-SMA). Of note, no appreciable differences
in fibronectin and Type IV collagen mRNA expression levels were observed between the
two groups. Histopathological analyses of UUO kidneys revealed a significant attenuation
of chronic tubulointerestitial damage and reduced collagen deposition in miR-22 deficient
mice.

Conclusions: Our data suggest that miR-22 serves as an important regulator of renal
fibrosis. Targeted disruption of miR-22 may provide a therapeutic rationale for combating
progressive renal fibrosis.

Funding: NIDDK Support, Other NTH Support - RO1DK078900-04,
RO1DK091310-01A1, T32GM88129
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Blockade of miR-433 Inhibits Renal Fibrosis In Vitro and In Vivo
Rong Li,"** Arthur Chi-kong Chung,'* Yuan Dong,' Qin Wei Yang,® Xiang
Zhong,"? Hui Y. Lan.'3* !Li Ka Shing Institute of Health Sciences, CUHK,
Hong Kong, China, *Department of Chemical Pathology, CUHK, Hong Kong,
China, 3Department of Medicine and Therapeutics, CUHK, Hong Kong, China;
*CUHK Shenzhen Research Institute, CUHK, Shenzhen, China; *Department
of Nephrology, First People s Hospital of Yunnan Province, Yunnan, China.

Background: We have previously shown that TGF-f/Smad3-dependent microRNAs
are key mediators in renal fibrosis. Here we report that miR-433 is a new fibrogenic miRNA
regulated by TGF-b/Smad3 and is a therapeutic target for renal fibrosis in vitro and in vivo.

Methods: Expression of miR-433 was examined in tubular epithelial cells (TECs)
after TGF-b treatment and in unilateral ureteral obstructive nephropathy (UUO). The
functional role and therapeutic potential of miR-433 in fibrosis were examined in vitro in
a rat NRKS2E tubular epithelial cell (TEC) line by overexpressing or down-regulating of
miR-433 and in vivo a mouse model of UUO by an ultrasound- microbubble- mediated
anti-miR-433 gene transfer.

Results: Renal miR-433 was significantly increased in NRK52E cells after TGF-b1
stimulation and in the UUO kidney. Upregulation of miR-433 was associated with activation
of Smad3 signaling. Findings that knockdown of miR-433 suppressed, but overexpression
of miR-433 enhanced, TGF-f1-induced collagen I and fibronectin expression revealed
a functional importance of miR-433 in renal fibrosis. More importantly, ultrasound-
microbubble- mediated gene transfer of miR-433 knockdown plasmid into the mouse kidney
before or after UUO (an established UUO) was capable of preventing or blocking renal
fibrosis, particularly in the established obstructive nephropathy (p<0.01), demonstrating a
therapeutic potential for renal fibrosis by targeting miR-433. Furthermore, we also found
that antizyme inhibitor 1 (Azinl) was a potential target of miR-433. Overexpression of
miR-433 suppressed Azin1 expression, whereas Azinl overexpression blocked the fibrotic
effect of TGF-B1.

Conclusions: MiR-433 is a key mediator of TGF-B/Smad3-induced renal fibrosis
and is a therapeutic target for chronic kidney disease associated with progressive fibrosis.

SA-OR031

Recombinant Fusion Protein of Albumin-Retinol Binding Protein
Attenuates Renal Fibrosis in Unilateral Obstructive Nephropathy
Jin Joo Cha,' Young Sun Kang,' Jung Eun Kim,' Mihwa Lee,' Hye Kyung Song,'
Mi Jin Lee,' Young Youl Hyun,? Ji Eun Lee,” Hyunwook Kim,* Kum Hyun
Han,* Jee Young Han,® Jun Seo Oh,' Dae R. Cha.! 'Nephrology, Korea Univ.,
Korea; *’Kangbuk Samsung Hosp., *Wonkwang Univ.,; *Inje Univ.; “Inha Univ.

Background: In previous study, Oh et al introduced a novel recombinant fusion protein
of albumin-retinol binding protein (albumin domain I/IIT coupled to RBP, R-III), which
induced phenotypic reversal of pancreatic stellate cells from the myofibroblast to the fat
storing cells. Considering that the importance of pathologic changes into myofibroblasts
in renal fibrosis and the increased uptake of R-III in the kidney.

Methods: We investigated the potential of R-I1I to reduce fibrogenic and inflammatory
responses in an established interstitial fibrosis model-unilateral ureteric obstruction (UUO).
After inducing UUO, R-III was injected every day for 7days through a tail vein.

Results: Compared to UUO group, R-1II treated group showed decreased urinary
protein excretion (p<0.05) and lower level of urinary 8-isoprostane (p<0.05). R-III
treatment also suppressed the increase of renal levels of MCP-1, TGF-B1, CTGF, type [
collagen (p<0.05) and phosphorylation of Smad3. It also attenuated NF-kB activation in
kidney. Sirius red staining also showed decreased renal fibrosis by fusion protein treatment.
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Myofibroblast cells were increased in the tubulointerstitial tissues in UUO kidney confirmed
by aSMA staining, and RBP-peptide was co-localized in the aSMA positive myofibroblast
cells. Interestingly, most fusion protein was localized in the tubule and myofibroblast cells
of the obstructed kidney by IHC. Additionally, macrophage infiltration measured by F4/80
staining was markedly decreased in fusion protein treatment. In cultured cell lines, the
uptake of fusion protein was increased in podocyte, HK2 proximal tubule cells and mouse
mesangial cells (MMC). The expression of STRA6, RBP specific receptor, was increased
in podocytes and MMC.

Conclusions: Our results suggest that the recombinant fusion protein (albumin-RBP)
has anti-fibrotic effects in the experimental UUO murine model, probably via RBP receptor
(STRAG6) mediated uptake to the kidney.

SA-OR032

Intra-Abdominal Pressure and Bioimpedance-Based Volume Estimation in
Septic Shock Patients Treated by Continuous Veno-Venous Hemofiltration
Daniel Schneditz,' Wojciech Dabrowski,> Wojciech T. Zaluska,> Ziemowit
Rzecki,? Edyta Kotlinska,? Jacek Pilat.? ‘Medical University of Graz, Austria;
’Medical University of Lublin, Poland.

Background: Intra-abdominal pressure (IAP) is an important risk-factor for the
outcome of septic shock and acute kidney injury (AKI). It was the aim to analyze to
which degree continuous veno-venous hemomofiltration (CVVH) affected IAP as well as
abdominal perfusion pressure (APP), and how these variables were related to fluid volume
as measured by bioimpedance analysis and to patient outcome.

Methods: Adult septic shock patients were studied before, 6, 12, 24, 48, 72 and 96 h
after the beginning of CVVH because of AKI. The Kron method was used to measure [AP
(inmm Hg). APP was determined as mean arterial pressure (MAP) minus IAP. Fluid volume
excess (VE), total body water (TBW), extracellular body water (ECW), and intracellular
body water (ICW) were derived from whole-body bioimpedance measurements (BCM,
Fresenius Medical Care, Germany). Based on clinical outcome, the data were analyzed for
survivors (S) and non-survivors (nS).

Results: 30 patients were studied. 24 patients survived CVVH and 6 died during
CVVH but after the observational period. VE, TBW, ECW, ICW, and IAP were successfully
decreased in S whereas these variables remained essentially unchanged in nS. APP slowly
increased in S during CVVH but remained unchanged in nS. IAP strongly correlated with

VE in S.
Tab. 1

AP basell - -

{mmH‘:;e ne APP 96h (mmHg) [ECW baseline (L) |[ECW 96h (L)
S 54 [49.75-69] I gﬁfﬁ; 26.2[262-327]  |20.1 [14.9-20.57%+
oS 52 [49-63.25] 60.5 [57.5-67.5] _26.620.73-25] _|21.6 [18.124.86]
D P—0.69 P<0.05 P-0.55 P<0.01

Median [quartile 1 and 3]; S — survivors; nS — non-survivors; ID — intergroup difference; *** P<0.001
— significant difference relative to baseline (Wilcoxon test)

Conclusions: 1. CVVH successfully reduced IAP and TBW in critically ill patients
who survived, 2. APP increased during CVVH in survivors, 3. Failure to increase APP
predicted fatal outcome, 4. IAP was a sensitive indicator of fluid volume excess measured
by whole-body bioimpedance analysis, and 5.) Bioimpedance analysis was useful to monitor
fluid volume indicating positive patient outcome.

Funding: Clinical Revenue Support
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Inflammatory Cytokines and Markers of Volume Excess Assessed by
Bioimpedance Analysis in Patients with Acute Kidney Failure Wojciech T.
Zaluska,' Wojciech Dabrowski,' Daniel Schneditz,? Edyta Kotlinska,' Ziemowit
Rzecki,'! Manu Malbrain.® ‘Medical University of Lublin, Poland; *Medical
University of Graz, Austria; *ZNA Campus Stuivenberg, Antwerp, Belgium.

Background: Increased microvascular permeability mediated by cytokines such as
vascular endothelial growth factor (VEGF), tumour necrosis factor o (TNFa), E-selectine,
and histamine leads to an expansion of extracellular volume (ECV) and to an increase in
intra-abdominal pressure (IAP). It was the aim to analyze the relationship between IAP and
fluid volumes using bioimpedance analysis and cytokines in critically ill patients treated by
continuous veno-venous haemofiltration (CVVH) or furosemide infusion.

Methods: Adult critically ill patients with acute kidney failure (AKF) of different origin
were studied. Variables were analyzed at the time of ICU admission (t=1) as well as 24
(t=2) and 48 h (t=3) after ICU admission. Patients were divided into CVVH and furosemide
treatment groups. IAP was measured using the Kron technique. Whole-body bioimpedance
(BCM, Fresenius Medical Care, Germany) was used for the measurement of intra- and
extracellular volumes (ICV, ECV). Cytokines were measured by immunochemistry.

Results: 40 patients aged 53+15 years were enrolled, 17 were treated using CVVH,
and 23 using furosemide, respectively. In all patients ECV and VEGF were highly and
positively correlated with IAP (Tab. 1). IAP, VEGF, and ECV were higher in CVVH
compared to furosemide treated patients.
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Tab. 1

Groups Time IAP (mmHg) \VEGF (pg/mL) ECV (L)

CVVH =1 13 [10-15]** 64.4 [25.8-247.91%%[26.0 [25-32.4]***
=2 11.5[10-12]* 35.3 [15.2-94.51** |25.4 [25.1-32.4]**
=3 12 [11-12]*** 32.3 [20.7-60.41** |25.2 [24.7-32.4]*

IAP correlation P<0.0000; r=0.81 |P<0.0001; r=0.51

[Furosemide t=1 7[6-12] 14.3[12.6-34.3]  |21.3[17.9-23.7]
=2 9[6.5-11.5] 17.9[14.0-25.7] _ J21.2[19.1-25.2]
=3 76.5-10] 15.2[14.0-25.4]  |20.5 [19.2-26.75]

IAP correlation P<0.0000; r=0.51 JP<0.0000; r=0.78

Median [quartile 1 and 3]; * P<0.05, ** P<0.01, *** P<0.001 — significant difference relative to
Furosemide group

Conclusions: 1. IAP strongly depends on plasma VEGF concentration. 2. ECV depends
on plasma VEGF and TNFa concentrations. 3. IAP is a sensitive marker of ECV expansion.
Funding: Clinical Revenue Support

SA-OR034

Urine Output as a Determinant to Initiate Continuous Renal Replacement
Therapy for Acute Kidney Injury Mi Jung Lee,' Dong Ho Shin,' Dae-Suk
Han,' Seung Hyeok Han,' Hye-young Kang,”> Seong Hun Kim,? Shin-Wook
Kang.'? !Department of Internal Medicine, College of Medicine, Yonsei
University, Seoul, Republic of Korea, *Severance Biomedical Science Institute,
Brain Korea 21, College of Medicine, Yonsei University, Seoul, Republic of
Korea.

Background: Although some studies have found that early initiation of continuous
renal replacement therapy (CRRT) is associated with better prognosis, no consensus exists
on the best timing to start CRRT. We investigated whether the timing of CRRT initiation
was relevant to overall mortality and explored which factors at the time of CRRT initiation
were associated with better outcomes in critically ill patients with acute kidney injury (AKI).

Methods: A total of 361 patients, who received CRRT for AKI between 2009 and 2011,
were collected and divided into two groups based on the median BUN levels or 6-hour
urine output immediately before CRRT start. The impact of the timing of CRRT initiation
stratified by BUN concentration or urine output on 28-day all-cause mortality was compared
between the groups. Cox proportional hazards analysis was also performed to determine
whether early CRRT initiation was an independent prognostic factor.

Results: When the timing of CRRT initiation was stratified by 6-hour urine output,
28-day all-cause mortality rates were significantly lower in the early CRRT group compared
to the late CRRT group (P = 0.02). In contrast, clinical outcomes were not different between
early and late CRRT groups classified by BUN levels (P = 0.30). Cox regression analysis
revealed that 28-day all-cause mortality risk was significantly lower in the early CRRT
group stratified by 6-hour urine output, even after adjusting for age, gender, mean arterial
pressure, serum biomarkers, and APACHE II and SOFA scores (Hazards ratio: 0.85, 95%
confidence interval: 0.65-0.99, P = 0.04).

Conclusions: Urine output might be more useful than BUN concentrations in making
decision to initiate CRRT in critically ill patients with AKI.

SA-ORO035

Survival with Self-Care Conventional versus In-Centre Nocturnal
Hemodialysis: A Prospective Cohort Study Gihad E. Nesrallah,' Lihua Li,'
Weiling Wang,? Ronald L. Pisoni,’ Brian Bieber,’ Bruce M. Robinson,’ Rita
Suri,' Eduardo K. Lacson.? Western University, Canada, *Fresenius Medical
Care, USA; *Arbor Research, USA.

Background: In-centre nocturnal HD (INHD) associates with better survival than
conventional full-care in-centre HD. However, unmeasured confounders including
motivation, health literacy, functional and cognitive ability may account for this finding.
We used self-care status as a proxy variable for these factors to test the hypothesis that
INHD and self-care conventional HD (SCHD) have similar survival.

Methods: Adults on INHD (>6 hrs, 3/wk) were identified in the Fresenius US database
(Jan2006-Jun2010), and matched (1:1) by age, vintage, and propensity score (PS) to US
patients on SCHD (<6 hrs, 3/wk) in DOPPS(Feb2002-Apr2009). PS included:age, sex, race,
vintage, dry weight, albumin, Hb, phos, DM, cancer, CVA, HTN, PVD, and psychiatric
illness. We used Cox regression, attributing deaths within 90 days of a modality switch
to baseline exposure.

Results: We matched 691 pairs from eligible pools of 1244 (INHD) and 1524 (SCHD)
patients. Prognostic variables were balanced with std. difference <10%. 174 deaths occurred
in 1688 patient-yrs; 240 (35%) of INHD patients switched to conventional HD. Median
follow-up (SD) was 0.6(0.98)vs.1.42(0.87) yr, mean HD time 466(37) vs. 232(34) minutes
and transplant rates 3.8(2.5-5.7) vs. 5.3(4.1-6.9)/100pt-yr in INHD and SCHD (p=0.13).
In the primary as-treated model, the HR for death was 1.63 (1.20-2.20;p=0.002), favoring
SCHD. Sensitivity analyses with an intent-to-treat model, 60-day attribution rule, and
analysis of the entire sample with PS adjustment yielded similar results.

Conclusions: Results were unexpected and require further study. Self-care ability may
be a more potent prognostic factor than length of HD session and warrants consideration
for adjustment in future observational modality comparisons.
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Figure 1. Kaplan-Meier Survival Curve
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The Feasibility of Caregiver Assisted Home Nocturnal Hemodialysis
Karthik K. Tennankore, Joseph Kim, Christopher T. Chan. Medicine, Division
of Nephrology, Toronto General Hospital, Toronto, ON, Canada.

Background: Home nocturnal hemodialysis (NHD) has several clinical advantages.
However, NHD patients that require caregiver-assistance for dialysis may be at-risk for
poor outcomes. In an effort to see if NHD can be extended to this patient subgroup, an
analysis of their comparative outcomes is important.

Methods: We examined a single center cohort of all patients that started and completed
NHD training between 01 Jan 2003 to 31 Dec 2010 (last follow up 01 Jul 2011). Patients
were classified as “dependent” if they relied on a caregiver to perform some or all of their
NHD therapy. The primary outcome of this study was to compare time to first hospitalization,
technique failure or death for dependent versus independent patients, censored at
transplantation. Secondary outcomes included hospitalization rate and hospital days.

Results: 47 (31%) and 105 (69%) dependent and independent NHD patients were
included in this study. Dependent patients were older (51 vs. 42 years), were more likely to
have diabetic ESRD (26% vs. 8%) and had higher Charlson Comorbidity Index Scores (4
vs. 3) compared to independent patients. Unadjusted, there was a significant difference in
the time to first event for dependent versus independent patients (HR 1.71 [95% CI, 1.10 to
2.66]). Adjusting for comorbidity, age, dialysis catheter access, diabetic ESRD, race, gender
and renal replacement therapy vintage, this difference was no longer statistically significant
(HR 1.25 [95% CI, 0.76 to 2.04], figure 1). Incidence rate ratios for hospitalizations (IRR
1.58 [95% CI, 0.95 to 2.65]) and hospital days (1.84 [95% CI, 0.78 to 4.34]) were not
significantly different for dependent versus independent patients.

Conclusions: The outcomes of caregiver-assisted versus independent NHD patients
are driven by comparative differences in case-mix. The need for caregiver assistance alone
should not be a deterrent to NHD.
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Figure 1. Unadjusted (A) and adjusted (B) Cox survival curves
for time to first hospitalization, technigue failure or death
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SA-OR037

Effect of Frequent Dialysis on Residual Kidney Function in the
Frequent Hemodialysis Network (FHN) Nocturnal and Daily Trials
John T. Daugirdas,! Tom Greene,”> Michael V. Rocco,’ George A. Kaysen,*
Thomas A. Depner,* Nathan W. Levin,® Glenn M. Chertow,® Daniel B. Ornt,’
Jochen G. Raimann,’ Brett Larive,® Alan S. Kliger,” The FHN Trial Group.'’
'Univ of IL at Chicago, *Univ of Utah; ’Wake Forest Univ; *Univ CA Davis;
*Renal Research Institute; ‘Stanford Univ, "Rochester Inst Technol, *Cleveland
Clinic; *Yale Univ; ""NIDDK, NIH.

Background: Frequent hemodialysis can alter levels of extracellular fluid volume and
blood pressure and the concentration of osmotically active solutes, each of which might
have an effect on residual kidney function (RKF).

Methods: In the Frequent Hemodialysis Network (FHN) Nocturnal and Daily Trials,
we examined the effects of 6 versus 3 times per week hemodialysis on follow-up levels
of RKF as measured by daily urine volume (UVol), and kidney urea (Kru) and creatinine
(Krereat) clearances. RKF inclusion criteria were Kru <10 mL/min/35L body water for
the Nocturnal Trial, and Kru <3.0 for the Daily Trial.

Results: In both trials, baseline RKF was inversely correlated with years since onset of
ESRD. In the Nocturnal Trial, 63/87 participants had nonzero RKF at baseline (mean urine
volume 0.76 L/d, Kru 2.3 mL/min, Krcreat 4.7, mL/min). At months 4 and 12, UVol, Kru,
and Krcreat were all lower in the group assigned to 6 times per week hemodialysis compared
to the group assigned to 3 times per week. Of those with nonzero RKF at baseline, at month
12, 70% in the 6/week group had lost all RKF compared to 40% of controls. In the Daily
Trial, 83/245 subjects had nonzero RKF at baseline (mean urine volume 0.43 L/d, Kru 1.2
mL/min, Krcreat 2.7 mL/min). Treatment assignment did not significantly influence level of
RKF (as Uvol, Kru or Krcreat) at 4 or 12 months. Of those with nonzero RKF at baseline,
at month 12, 48% in the 6/week group had lost all RKF compared to 53% of controls.

Conclusions: Frequent nocturnal hemodialysis is associated with more rapid loss of
RKEF, the mechanism of which remains to be determined. Whether this also occurs with
frequent daily treatments could not be determined from the FHN Daily Trial design, which
excluded subjects with higher levels of RKF.

Funding: NIDDK Support, Private Foundation Support
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Effects of Daily Hemodialysis on Heart Rate Variability: Results from the
Frequent Hemodialysis Network (FHN) Daily Trial Christopher T. Chan,'
Glenn M. Chertow,? John T. Daugirdas,’ Tom Greene,* Peter Kotanko,® Brett
Larive,® Andreas Pierratos,' John B. Stokes,” The FHN Trial Group.® ‘U of
Toronto; *Stanford Univ, *Univ of IL; *Univ of Utah; °Renal Research Institute;
*Cleveland Clinic Foundation, "Univ of lowa; *NIDDK.

Background: End-stage renal disease is associated with reduced heart rate variability
(HRV), components of which generally are associated with increased age, diabetes, and
left ventricular mass (LVM). We reported previously, that daily in-center hemodialysis
(DHD) resulted in reductions in LVM. We hypothesized that DHD would increase HRV
globally and that changes in those components of HRV linked to LVM might be associated
with changes in LVM.

Methods: The FHN Daily Trial randomized 245 patients to receive 12 months of 6
versus 3 times per week in-center hemodialysis (conventional HD). In 131 patients, HRV
measures were calculated from 24-hour Holter monitoring. HRV measures included low
frequency power (LF, a measure of sympathetic modulation), high frequency power (HF,
a measure of parasympathetic modulation), and standard deviation of the R-R interval
(SDRR, a measure of beat to beat variation). We tested for an effect of frequent dialysis
on components of HRV, and for associations between change in LVM and changes in
HRYV components.

Results: Baseline to month 12 change in LF was 49% greater (95% CI 7.3%, 107%),
p=0.018) and LF+HF was augmented by 38% (4.2%, 84.0%) in patients assigned to DHD
compared to conventional HD. In contrast to LF, changes in HF and SDRR were similar
between the DHD and conventional HD groups. Older age and diabetes (predefined
subgroups) each were associated with weaker effects of DHD on LF. Changes in LVM were
inversely associated with changes in HF (r=-0.20, p=0.02) and SDRR (r=-0.18, p=0.04).

Conclusions: DHD increased the LF component of heart rate variability. Reduction
of LVM by DHD was associated with increased vagal modulation of heart rate (HF) and
with increased beat to beat heart rate variation (SDRR), suggesting an important functional
correlate to the structural effects of DHD on the heart in uremia.

Funding: NIDDK Support
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FGF9 and FGF20 Maintain the Stemness of Nephron Progenitors in Mice
and Man In Vivo and In Vitro Raphael Kopan,' Hila Barak,' Sung-ho Huh,'
Shuang Chen,' Cecile Jeanpierre,> Mélanie Parisot,’ Christine Bole-feysot,*
Patrick Nitschke,” Remi Salomon,? Corinne Antignac,> David M. Ornitz.!
'Developmental Biology, Washington University, St. Louis, MO, *Universite’
Paris Descartes, Sorbonne, Paris, France; *Institut Imagine, Paris, France,
‘Genomic Plateform, Fondation Imagine, Paris, France; °6 Bioinformatic
Plateform, Universite” Paris Descartes, Sorbonne, Paris, France.

Background: The identity of niche signals necessary to maintain embryonic nephron
progenitors is unclear. FGF ligands are candidates for such signal because inactivation
of FGF receptors in the progenitors results in arrested kidney development (Poladia et
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al., 2006; Sims-Lucas et al., 2011) and because supplementing isolated metanephric
mesenchyme (MM) in vitro with FGF2 (which is not present in the niche and its removal
does not have a delaterious effect) and Bmp7 (which is in the niche, is required in vivo
but is not sufficient in vitro) can maintain MM competent to differentiate for 48 hours in
culture (Dudley et al., 1999).

Methods: We investigated the role of the Fgf9 sub-family in renal development using
mouse genetics, tissue culture, and human genetics.

Results: We discovered that Fgf9 acts redundantly with Fgf20 to promote the
proliferation, survival and stemness of mouse MM progenitors in vivo. Moreover, we
identified a human missense mutation in FGF20 that results in bilateral renal agenesis. We
show that Fgf9 or Fgf20 are sufficient to maintain MM with nephron progenitors in vitro for
5 days, whereas sorted Six2+ cells retained competence to form epithelia for at least 48h in
culture when grown in serum-free media containing Fgf9 or Fgf9+BMP7. Differentiation-
competent Six2+ cells slowly disappear over 7 days in vitro, and optimizing conditions
for Six2+ self-renewal seems incompatible with maintaining competence to differentiate.

Conclusions: Our studies identify Fgf20/9 as integral parts of the MM niche where
they act in autocrine and paracrine loop to maintain a self-renewing progenitor population
competent to respond to Wnt signals. Though this lays the foundation for creating an
artificial niche, much remains to be done to substentailly extend progenitor life in vitro.

Funding: NIDDK Support, Other NIH Support - O’Brien Center Grant
5P30DK079333; Human Sequencing Analysis Was Supported by the GIS-Institut
des Maladies Rares Program (AAE11010KSA to C.J.). M.P. Was Supported by the
Programme Hospitalier de la Recherche Clinique (AOMO07129)

SA-OR041

Development of Efficient Induction Methods from Human iPSCs/ESCs
into Intermediate Mesoderm by Using Low-Molecular Weight Compounds
Toshikazu Araoka, Takafumi Toyohara, Fumihiko Shiota, Shin-ichi Mae, Yuko
Kurose, Kenji Osafune. Center for iPS Cell Research and Application (CiRA),
Kyoto University, Kyoto, Japan.

Background: The increased prevalence of chronic kidney disease has caused a rise in
the number of dialysis patients, and is associated with elevated morbidity and mortality.
Development of kidney regeneration therapy is required because most patients with chronic
kidney disease never recover renal function. Kidney is derived from one of early embryonic
germ layers, intermediate mesoderm (IM), and directing pluripotent stem cells, such as
induced pluripotent stem cells (iPSCs) and embryonic stem cells (ESCs), into IM lineage
is a crucial step for kidney regeneration.

Methods: To identify small molecules that can efficiently induce the differentiation
from human iPSCs/ESCs into IM lineage cells, we screened a chemical library of about
1,800 low-molecular weight compounds using human iPSC lines that contain an allele of
an IM-specific marker gene OSR1 into which a green fluorescence protein (GFP) gene was
knocked-in by homologous recombination.

Results: We identified two chemical compounds with the inducing ability and
established a differentiation protocol using the combinational treatment of these compounds
that direct differentiation of human iPSCs/ESCs into IM lineage cells. The combinational
treatment with these compounds induces nearly 90% of OSR1(+) cells from human iPSCs, in
the same way as that achieved by our combinational treatment of growth factors. Moreover,
the generated OSR1(+) cells produced the substantial expression of other IM markers,
and had the ability to differentiate into the cells expressing the specific markers for renal
cells constituting the adult kidney in vitro and in vivo. We also elucidated a part of the
mechanisms involved in the differentiation of human iPSCs/ESCs into IM lineage cells.

Conclusions: Our differentiation methods using chemicals alone can produce more
consistent and lower-cost generation of IM cells than growth factor-based protocols, which
may contribute to understanding the mechanisms of kidney development and supplying the
cell sources for the regenerative medicine strategies for chronic kidney disease.

SA-OR042

Parietal Podocytes: Transdifferentiation from Parietal Epithelial Cells or
Migration of Podocytes? Kevin Schulte,' Katja Berger,' Eva Maria Sicking,'
Peter Boor,” Peggy Jirak,' Larissa Thevissen,' Astrid FuB3,' Wilhelm Kriz,? Jiirgen
Floege,' Bart Smeets,' Marcus J. Moeller.! 'Nephrology and Immunology, RWTH
University of Aachen, Aachen, NRW, Germany; *Pathology, RWTH University of
Aachen, Aachen, NRW, Germany; *Div. of Anatomy, Medical Faculty Mannheim
/ University of Heidelberg, Mannheim, Ba-Wue, Germany.

Background: In adults, it is still unresolved whether parietal epithelial cells (PECs) can
potentially act as progenitor cells by differentiating into podocytes. “Parietal podocytes™,
i.e. fully differentiated podocytes residing on the inner aspect of Bowman’s capsule, are
an interesting model in this context. Parietal podocytes have been observed in multiple
human kidney diseases, in particular in atubular glomeruli.

Methods: First, a mouse model to generate atubular glomeruli by electrocoagulation
was established and characterized in different genetic backgrounds.

Results: Parictal podocytes were observed exclusively in atubular glomeruli. In
addition, glomerular cysts were formed particularly in young mice of the Sv129 genetic
background. Next, PECs or podocytes were traced in the above-described model for
detubularization by irreversible genetic tagging in triple transgenic mice (PEC- or Pod-
rtTA/LC1/R26R). Our results showed conclusively that PECs undergo apoptosis after
detubularisation and that visceral podocytes migrate onto Bowman’s capsule. No direct
transdifferentiation from PECs towards podocytes was observed. This finding was confirmed
in the unilateral ureter obstruction (UUO) model. Immunohistochemical stainings of human
kidney biopsies always showed a sharp-edged border between PECs and podocytes on
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Bowman'’s capsule of atubular glomeruli. No gradual differentiation of PECs into podocytes
could be observed, supporting that no transdifferentiation of PECs into parietal podocytes
occurrs also in humans.

Conclusions: In summary, there are two surprising findings of this study: 1.
Detubularisation leads to acute ablation of PECs and 2. visceral podocytes migrate onto
Bowman’s capsule in atubular glomeruli. Transdifferentiation from PECs to parietal
podocytes did not occur in this model.

Funding: Government Support - Non-U.S.
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The Directed Differentiation of Podocyte Progenitors Following Kidney
Reprogramming Sharon D. Ricardo,' Bi Song,' Alexandra Smink,* Christina
V. Jones,' Andrew L. Laslett,’ Peter G. Kerr.> ‘Monash Immunology and Stem
Cell Laboratories, Monash University, Clayton, Victoria, Australia; *Medicine,
Nephrology, Monash Medical Center, Clayton, Victoria, Australia; *CSIRO
Materials Science and Engineering, Melbourne, Victoria, Australia; *Pathology
and Medical Biology, University of Groningen, Groningen, Netherlands.

Background: The loss of podocytes is a key event in the progression of chronic kidney
disease. Therefore, the reprogramming of adult cells to generate induced pluripotent stem
(iPS) cells with a high proliferative ability and progenitor potential represents a major
advance in the field. We have previously generated iPS cells from human kidney cells
(JASN 2011), and now provide the first report of directed differentiation of iPS cells to
podocyte progenitors.

Methods: iPS cells were differentiated into podocytes with the addition of BMP-7,
retinoic acid and activin A. Morphology was assessed by phase contrast and scanning
electron microscopy (SEM). Immunofluorescence microscopy and qPCR determined protein
and mRNA expression of podocyte markers compared to primary human podocytes. iPS
podocytes were transduced with RFP-talin/actin and visualized with confocal and live cell
imaging providing functional assays of the contractile response to angiotensin IT (AIT), and
uptake of albumin and integration into developing glomeruli.

Results: The iPS-derived podocytes shared a cell morphology similar to human
podocytes including tertiary cytoplasmic processes by SEM. Using immunofluorescence
microscopy the iPS podocytes showed protein localisation of and podocyte markers. gPCR
confirmed that iPS podocytes had an upregulated expression of Wilm’s tumor protein
(WT1), nephrin, podocin and synaptopodin and down-regulation of the pluripotency gene
OCT3/4. Using a kidney reaggregation explant assay the iPS-derived podocytes integrated
into WT1+ developing glomeruli and had functional characteristics of podocytes in their
contractile response of RFP-talin to AII and endocytosis of albumin.

Conclusions: This study establishes the derivation of iPS-derived podocytes that will
be useful for screening new treatments, understanding podocyte pathogenesis, and offering
possibilities for regenerative medicine.
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Incorporation of the Endogenous Renal Mesenchymal Stem Cells into the
Elongating Collecting Ducts Melissa H. Little,' Joan Li,' Norseha Suhaimi,'
Usukhbayar Ariunbold,! Nana Sunn.? Institute for Molecular Bioscience,
University of Queensland, Brisbane, Queensland, Australia; *University
of Queensland Diamantina Institute, University of Queensland, Brisbane,
Queensland, Australia.

Background: Endogenous mesenchymal stem cells (MSC) have been identified
in many solid organs where their specific role and phenotype is unclear. Previously we
described endogenous renal MSCs (ER-MSCs) present in the adult mouse kidney'.

Methods: Colony forming efficiency and clonogenicity showed that ER-MSCs were
enriched in the papilla region of the kidney when isolated based on regional dissection.
While the immunophenotype and differentiation capacity of these cells was similar to bone
marrow MSCs (Bm-MSCs), gene expression profiling revealed differential expression of
>2400 genes, including the collecting duct gene Hoxb7. To investigate the renal epithelial
capacity of these cells we microinjected GFP* ER-MSC into the neonatal kidney (P1)
under ultrasound guidance.

Results: The ER-MSCs integrated into Aqp2* collecting duct within the medulla
and papilla region 3 days after injection. There was no integration into any other tubular
structures. Epithelial integration was never observed from Bm-MSCs. Given the differential
Hoxb7 expression of ER-MSCs, we isolated the GFP* fraction from adult Hoxb7GFP
kidneys. This fraction also gave rise to MSCs culture with classical MSC immunophenotype.
When cultured in 3-D culture, these ER-MSCs showed a capacity to convert to an epithelial
phenotype in vitro. Temporal analysis of the location of Hoxb7 showed evidence for an
initial neonatal GFP* interstitial population that was absent in the adult kidney.

Conclusions: We have identified an endogenous MSC population in the adult kidney
capable of selective integration into the neonatal collecting duct. This population may
initially exist in the interstitium and epithelializes shortly after birth. This challenges our
understanding of the origin of the collecting duct and the presence of stem/progenitor cells
within this compartment. Further in vivo experiments will examine whether these cells play
a role in normal tissue turnover as well as in renal damage or disease.

1. Pelekanos R et al, Stem Cell Research, 2012.

Funding: Government Support - Non-U.S.

Key: TH - Thursday; FR- Friday; SA - Saturday; OR- Oral Abstract; PO - Poster; PUB - Publication Only
Underline represents presenting author.

75A



J Am Soc Nephrol 23: 2012

SA-OR045

Infusion of Autologous Bone Marrow Mononuclear Cells Leads to Transient
Reduction in Proteinuria in Treatment Refractory Patients with Idiopathic
Membranous Nephropathy Upal Sengupta, Vinod Sharma, Ashok Kumar
Yadav, Harbir Singh Kohli, Neelam Marwaha, Vinay Sakhuja, Vivekanand Jha.
Nephrology, Postgraduate Medical Institute, Chandigarh, India.

Background: The current treatment options for idiopathic membranous nephropathy
(IMN) carry significant toxicity. Stem cells have been used for immunomodulation in
many diseases. In this open label, prospective, observational pilot study, we used one-time
infusion of autologous bone marrow derived mononuclear cells (MNCs) in adults with
treatment refractory IMN.

Methods: Twelve patients of biopsy proven IMN who had failed a cyclical 6-month
regimen of steroid and cyclophosphamide were enrolled. Four had also been unresponsive
to tacrolimus. Bone-marrow was harvested from the iliac crest and MNCs isolated. Cells
were counted and subjected to viability testing before being infused in a dose of 2-4x10¢/
kg through a peripheral vein. Subjects were followed up monthly for the next six months.
Supportive treatment including angiotensin antagonists and stains was continued throughout
the study period.

Results: All the 12 subjects exhibited full-blown nephrotic syndrome despite being on
on ACE inhibitors, statins and diuretics. The proteinuria, protein-creatinine ratio (PCR),
serum albumin and creatinine values at entry were 3.27+ 0.41 gm/d, 3.37+0.6 g/g, 2.38
+ 0.6 gm/l and 0.9 + 0.2 mg/dl respectively. The average number of MNCs injected was
293.58+96.14 X 10°. There was a reduction in proteinuria (p<0.001) and PCR (p=.0024)
and increase in serum albumin (p=0.026) at 1 month, with 64% of the subjects showing >
50% reduction in proteinuria. However, the proteinuria again increased to almost or more
than the baseline value in majority of the cases. At 6 months, only 2 patients had >50%
reduction. No infusion related side effects were noted. Serum creatinine was stable during
the study period.

Conclusions: Autologous MNC infusion in peripheral vein appears can lead to
transitory reduction in proteinuria and improvement in serum albumin in treatment refractory
IMN patients. This effect, however, is transient. Whether this can be overcome by infusion
of cultured MSCs or directed delivery to the kidneys needs to be investigated.
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The Renal Ciliopathy Gene Product Regulates DNA-Damage Induced Cell
Cycle Progression Amiya K. Ghosh,' Rannar Airik,' Moumita Chaki,' Rachel
H. Giles,? Gisela G. Slaats,? Edgar Otto,' Friedhelm Hildebrandt.'* 'Department
of Pediatrics, University of Michigan, Ann Arbor, MI; *Department of
Nephrology and Hypertension, University Medical Center, Utrecht, Netherlands;
*Howard Hughes Medical Institute, University of Michigan, Ann Arbor, MI.

Background: Nephronophthisis-related ciliopathies (NPHP-RC) are recessive
disorders featuring dysplasia or degeneration of retina, kidney and cerebellum. By virtue of
localization to the cilia/centrosome complex, diseases associated with NPHP gene products
are termed as ‘ciliopathies’, although the disease mechanism remains elusive. We have
recently identified recessive loss-of-function mutations of centrosomal protein CEP164 as
a novel cause of NPHP-RC (Chaki & Airik, Cell, in press).

Methods: To assess the effects of Cep164 loss of function on cell cycle, we generated
inducible-gfp-hCEP164 IMCD3 cells for both wild type and disease associated mutant
constructs. Stable knockdown of Cepl164 in IMCD3 cells were also generated using
retroviral transduction system. To address the role of Cep164 in NPHP-RC, cell lines were
studied as described below.

Results: We observe:

a. Wild type but not its disease-associated mutant Cepl164 localizes to the mother
centriole in an inducible N-gfp-cep164 expression system in IMCD3 cells.

b. Lack of endogenous Cepl64 leads to reduced cell proliferation and cilia formation,
which was rescued by expression of Human wild type CEP164 but not by disease-associated
mutant in cell culture models.

c¢. Endogenous Cep164 knockdown leads to cell cycle block in S-phase under thymidine
induced replication stress. This is rescued wild type hCEP164 but not by disease-associated
mutants.

d. Under replicative stress Cepl164 additionally localizes to TIP60 positive nuclear
foci. (TIP60 is known to activate the DNA damage response protein ATM at