
Basic science research into the un-
derlying mechanisms of acute 
kidney injury (AKI) poses unique 

challenges, making it difficult to iden-
tify promising new targets for prevention 
and treatment. This month, The Journal 
of Clinical Investigation presents three 
new and unique basic science studies ex-
ploring differing mechanisms of AKI and 

ischemia-reperfusion injury (IRI)—each 
of which identifies a potentially useful 
new therapeutic target.

“There is increasing awareness that 
acute kidney injury is both a major 
source of immediate morbidity and 
mortality and has a long-term impact 
on the development of chronic kid-
ney disease,” said Raymond Harris, 
MD, FASN, President of the Ameri-
can Society of Nephrology. “Unfor-

tunately, we still lack effective thera-
pies to prevent or treat AKI. Therefore, 

it is encouraging that these three studies 
provide important new insights into the 
pathogenesis and offer potential avenues 
for prevention and treatment of AKI.”

Possible protective effect of 
vagal nerve stimulation

Previous research has suggested that ul-
trasound preconditioning of adrenergic 
neurons innervating the spleen has an 
anti-inflammatory effect—including pro-
tection against severe sepsis-induced AKI 
in a mouse model. Those studies identi-
fied the cholinergic anti-inflammatory 

pathway (CAP) as the central mechanism 
of protection.

In a new study, Tsuyoshi Inoue, MD, 
PhD, Chikara Abe, MD, and colleagues 
at the University of Virginia School 
of Medicine in Charlottesville sought 
to build on that knowledge by testing 
whether similar protective effects could 
be induced by ultrasound stimulation of 
the vagus nerve. In their mouse model, 
vagal nerve stimulation (VNS) amelio-
rated renal IRI via the same CAP activat-
ed by ultrasound. The findings included 
evidence that vagal efferents were the 
common pathway activating the CAP.

The results highlight the importance 
of neuroimmunomodulatory mecha-
nisms of AKI—for example, the “inter-
organ crosstalk” by which injury to one 
kidney affects the response of the other 
kidney.

“In the setting of multiorgan failure, 
such neural mechanisms are likely to 
be even more important,” writes Simon 
J. Atkinson, PhD, Vice Chancellor of 
Research at Indiana University–Purdue 
University, Indianapolis, in an accompa-

Chronic, severe dehydration 
linked to working in hot, hu-
mid climates for long hours 

may be accelerating rates of chron-
ic kidney disease (CKD). Research 
published in the Clinical Journal 
of the American Society of Nephrol-
ogy (CJASN) suggests that a condition 

called heat stress  nephropathy may 
represent a disease of neglected popu-
lations, but one that may emerge as a 
major cause of poor kidney health as 
the climate continues to change (Gla-
ser J, et al. Clin J Am Soc Nephrol. doi: 
10.2215/CJN.13841215 [published 
online May 5, 2016]).

Over the next century, climate 
change and resulting water shortages are 
likely to affect a wide variety of health 
issues related to dehydration and heat 
stress—with risks increasing for cogni-
tive dysfunction, malnutrition, water-
borne infectious diseases, CKD, and 
other conditions. Some health situa-
tions, such as a great geographic spread 
of tropical and infectious diseases, may 
be more noticeable than gradual chang-
es such as incremental increases in pol-
len counts that could lead to longer al-
lergy seasons and worse asthma cases. In 
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nying commentary. “This is a relatively 
neglected aspect of AKI and one that, as 
this new work clearly demonstrates, de-
serves much more attention.”

Dr. Atkinson said the findings of 
VNS and ultrasound show promise as a 
“practical preventative clinical strategy” 
for AKI—although, unfortunately, likely 
not for treatment of AKI that has already 
started to progress. “Given the risk and 
benefit profile of this strategy, one could 
imagine this approach being employed 
widely in critical care settings to reduce 
the risk of the serious consequences of 
AKI,” he said.

Drs. Inoue and Abe and colleagues 
note that VNS is already clinically used 
for treatment of drug-resistant epilepsy 
and depression, and is being studied for 
use in inflammatory disorders such as 
rheumatoid arthritis and inflammatory 
bowel disease. They predict that future 
studies will inform the use of therapeutic 
ultrasound, as a less-invasive alternative 
to VNS, to prevent acute injury to the 

kidneys as well as other organs.

Estrogen and sugar blockade as 
potential AKI targets

Two additional papers provide evidence 
of other novel mechanisms and possi-
ble therapeutic targets for AKI and IRI. 
Wuding Zhou, MD, PhD, and Steven 
H. Sacks, MD, PhD, of King’s College 
London led research on the contribution 
of C-type lectin collectin-11 (CL-11), a 
recently described innate immune factor, 
in the development of AKI. In a mouse 
model of ischemic injury, they found that 
CL-11 interacts with the stress-induced 
ligand L-fucose, triggering renal epithe-
lial cell injury.

The findings clearly showed that the 
proximal tubule cell was the source of 
CL-11 responsible for mediating posti-
schemic renal injury. The researchers also 
found that CL-11 binding to targeted epi-
thelial cells was easily blocked by soluble 
monosaccharide inhibitors—suggesting 
a “physiological control mechanism that 
merits further exploration and exploita-
tion” of CL-11 as a therapeutic target for 
hypoxic renal injury. Drs. Zhou and Sacks 

and colleagues add, “The broad expression 
of CL-11 and its putative ligands makes 
it possible that CL-11 operates on a wider 
scale, promoting inflammation and im-
munity in other organs and conditions.”

David D. Aufhauser, Jr., MD, and 
Zhonglin Wang, MD, of the University 
of Pennsylvania performed a study to ex-
plore the previous finding of improved 
recovery from IRI in females compared 
to males. In a mouse model of renal is-
chemia, the researchers found that toler-
ance of IRI was “profoundly increased” 
in females versus males. They also noted 
an “intermediate phenotype” of IRI toler-
ance after neutering of either sex.

Further experiments found that re-
nal IRI was greater in female estrogen 
receptor-α knockout mice, as well as a 
protective effect of supplemental estro-
gen administration to female mice before 
induction of ischemia.

Are the findings relevant to human 
transplant recipients? Analysis of Unit-
ed Network for Organ Sharing data on 
deceased-donor kidney recipients found 
a stronger association with delayed graft 
function in male versus female recipients. 

“We demonstrated that both donor and 
recipient hormonal milieus contribute to 
renal IRI tolerance,” the researchers write. 
“Recipient effects are dominant in human 
transplant outcomes, while donor effects 
appear somewhat stronger in mice.”

Obviously, more research will be need-
ed to explore the clinical ramifications of 
the findings. But for now, Drs. Aufhauser 
and Wang and coauthors conclude, “[O]
ur results demonstrate that sex affects 
renal IRI tolerance in mice and humans 
and indicate that estrogen administration 
has potential as a therapeutic intervention 
to clinically improve ischemia tolerance.”

If the protective effects of estrogen are 
supported by further studies, there may 
be important implications for protecting 
against AKI as well, according to an ac-
companying editorial by Dr. Sanjeev Noel 
and colleagues of Johns Hopkins Univer-
sity. Coronary artery bypass graft surgery 
and other scenarios associated with a high 
risk of AKI “are excellent opportunities to 
examine the role of sex-specific differences 
in IRI and determine whether estrogen 
therapy can be beneficial toward protect-
ing the kidney,” they write. 

AKI
Continued from page 1
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this latest CJASN research, investigators 
found that CKD that is not associated 
with traditional risk factors (CKDu) also 
appears to be increasing in rural hot com-
munities as worldwide temperature pro-
gressively rises.

The researchers believe the risk for heat 
stress nephropathy—or CKD consistent 
with heat stress—has increased owing to 
global warming and an increase in heat 
waves, and it is having a disproportionate 
impact on vulnerable populations, such 
as agricultural workers. 

“So far, the profile for impacted com-
munities seems to be extreme heat and 
heavy labor. As you leave these extremely 
hot areas, there are far fewer cases record-
ed to date even though some of the other 
proposed risk factors remain relatively 
unchanged,” said lead author Jason Gla-
ser, of La Isla Foundation, in Nicaragua 
and the US. Decreasing precipitation ex-
acerbates this epidemic by reducing the 
water supply and water quality as tem-
peratures climb. 

“We were able to connect increased 
rates of chronic kidney disease in different 
areas to an underlying mechanism—heat 
stress and dehydration—and to climate,” 
said senior author Richard Johnson, MD, 
of the University of Colorado School of 
Medicine. “A new type of kidney disease, 
occurring throughout the world in hot 
areas, is linked with temperature and cli-
mate and may be one of the first epidem-
ics due to global warming.”

Mechanistically, dehydration may in-
hibit an individual’s ability to excrete tox-
ins as effectively as those who are well hy-
drated, leading to higher concentrations 
in the blood and kidney. Dehydration 
also results in the kidney concentrating 
the urine. While this is a healthy process 
that is normally protective in the acute 
setting, repeated dehydration appears to 
carry a cost to the kidney, according to 
Johnson. “Specifically, recurrent dehy-
dration can lead to chronic elevations in 
vasopressin that may induce kidney dam-
age,” he said. “It can also activate pro-
cesses that lead to fructose generation in 
the kidney that can cause local oxidative 
stress. High concentrations of uric acid 

can also precipitate in the concentrated 
urine and may exacerbate injury. These 
processes may be amplified by rehydrat-
ing with drinks high in sugar or high 
fructose corn syrup.”

Earlier studies by the investigators 
in Nicaragua and El Salvador revealed a 
remarkable decrease of kidney function 
in male sugarcane cutters after high-
intensity harvesting in hot conditions 
(García-Trabanino R, et al. Environ Res 
2015; 142:746–755; Wesseling C, et al. 
Environ Res 2016; 147:125–132). Other 
studies have uncovered similar hotspots 
in other parts of Central America, as well 
as in South Asia, North and South Amer-
ica, Africa, and the Middle East.

“I don’t think this disease is new—I 
think it has been with us for some time, 
and is more recognized due to increasing 
surveillance but also because the factors 
that put people at risk are exacerbated 
by extreme demands at the workplace 
to meet production needs,” said Glaser. 
“The result is over 40,000 dead in the last 
10 years in Mesoamerica and Sri Lanka 
alone. Of course, we think that due to 
surveillance being so inadequate for these 

at-risk populations, the disease is much 
more widespread.”

To address the problem, interven-
tions—such as those proposed in La 
Isla’s and Solidaridad’s Worker Health 
and Efficiency (WE) Program (www.
weprogram.org)—are needed to improve 
worksite conditions and ensure adequate 
hydration. In addition, governments and 
scientists should work together to con-
duct epidemiological and clinical studies 
to document the presence of these epi-
demics and their magnitude. To this end, 
the World Health Organization, in col-
laboration with the Sri Lankan govern-
ment, called together approximately 45 
global experts from various organizations, 
institutions, and disciplines in late April. 
Also, Johnson is working with Glaser and 
others on a simple and practical protocol 
to estimate distributions of kidney func-
tion in rural communities globally. The 
Disadvantaged populations estimated 
glomerular filtration rate (eGFR) epide-
miology study (DEGREE) will provide 
key information to inform hypotheses 
and to guide further research into the 
sources of CKDu. 

Climate Change 
Continued from page 1

The American Society of Nephrology (ASN) has launched a new website, 
www.kidneynews.org, that extends ASN Kidney News as a digital plat-
form for daily updates on news, context, and resources for all stakehold-

ers in the kidney community.
Kidney News has been tremendously successful since launching in 2008. 

Thanks to its broad scope, Kidney News has amassed the largest audience of any 
ASN publication. Building on that success, this new site uses new digital tools 
to expand commentary and resources with a focus on developing an interactive 
presence for everyone interested in and affected by kidney health issues. The 
thoughtful perspectives and long-form content that have made the print version 
so popular will continue, while the new digital platform affords the ability to 
develop online coverage into a diverse resource updated daily, allowing more in-
teractivity, and enabling users to personalize the site according to their interests.

A wealth of new content

Every month, Raymond C. Harris, MD, FASN, will share his thoughts on is-
sues important to nephrology in a new column. Other contributions will reflect 
the diversity and dynamics of the profession, including a series on the nephrol-
ogy fellowship experience, interviews with clinicians who will share experiences 
“from the field,” insights from all members of the kidney care team, and podcast 
discussions with ASN research grant recipients. 

Perspective pieces include a look at gaps in medical education curricula and 
how nephrology can address them, insights on the leadership qualities physicians 
need for career success, an up-close look at the advantages of training in smaller 
fellowship programs, and how priority areas in kidney health differ in various 
regions of the world. One of the most rapidly changing areas within the kidney 
community involves public policy. Kidney News Online will highlight policy 
issues relevant to all members of the global kidney community. Marking ASN’s 
50th anniversary is a series of contributions from ASN members recalling their 
observations from the first ASN annual meeting they attended.

The site also contains an archive of past ASN Kidney News articles, now 
available by article (instead of by issue only). The site includes all content from 
2014 through the current day, and will continue to build the archive so all 
past content from Kidney News will be easily searchable and accessible. Other 
resources focus on information key to nephrology professionals, making it easy 
to find current and relevant information on ICD-10, MACRA, telemedicine, 

and other priority areas.
Kidney News Online also offers users the ability to personalize their experi-

ence by providing content that matters most to individual users. While access to 
the site is freely available without login or registration, the site can be integrated 
with ASN member profiles, or profiles nonmembers set up by registering on the 
site, allowing users to segment and prioritize new items based on their indicated 
interest. Those who want to personalize their content can then log in and the 
displayed content will be automatically updated according to the interest areas 
selected. Areas of interest can be modified at any time by visiting http://www.
asn-online.org/myasn.  

Serving the readers’ interests

The site includes a feedback button on every page, and every section invites 
readers to send in suggestions for coverage to info@kidneynews.org. Suggestions 
from readers, combined with closely  tracking analytics to see what sections are 
popular (or not) with users, will guide ASN as it evolves the site to meet the 
interests of users as well as the rapidly changing worlds of medicine, science, 
education, and health policy. 

New Site Extends Kidney News into Digital 
Space, Expanding Resources, Context
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Fifty years ago this year, a group 
of illustrious Nephrologists 
and prominent Internists met 

to form the American Society of 
Nephrology. Nephrology as a subspe-
cialty had arisen both from studies 
of renal physiology and from stud-
ies and clinical activities related to 
metabolic and hemodynamic altera-
tions related to kidney failure. As a 
field, it had clinical roots in cardiol-
ogy. Indeed, the first renal society 
in the United States was the Renal 
Section of the Circulation Council 
of the American Heart Association. 
Although Nephrology was already 
an accepted subspecialty, the forma-
tion of the ASN signaled that in the 
United States, nephrology would no 
longer be considered only a branch or 
an offshoot of cardiology.

Now in 2016, our discipline is so 
varied and so complex that it is dif-
ficult to think of us as only related to 
cardiology (we all know that the ma-
jor role of the heart is to pump blood 
to the kidney, anyway). Nephrolo-
gists are as much physiologists, en-
docrinologists, immunologists, rheu-
matologists, and microbiologists as 
we are “cardiologists.” It is one of the 
strengths and the appeals of our pro-
fession that we encompass so many 
aspects of medical science in our care 
of our patients and in our study of 
the mechanisms of kidney function 
and diseases.

Currently, there seems to be a 

pervasive feeling of gloom and doom 
about Nephrology as a profession, 
and it is easy to pinpoint many of the 
reasons for this malaise: decreased in-
terest in Nephrology careers by train-
ees, a perceived lack of job opportu-
nities and a sense that Nephrologists 
may work too hard for too little pay, 
inadequate funding by NIH and oth-
er funding agencies, and increasing 
federal regulation on the one hand 
and encroachment of Nephrology’s 
turf by other subspecialties on the 
other hand.

All of these challenges are real and 
cannot be minimized. However, not 
every thing is so dreary. Surveys in-
dicate that the majority of nephrolo-
gists in practice enjoy their work and 
are engaged and fulfilled; similarly, 
a majority of our trainees are happy 
that they chose Nephrology as a pro-
fession. Although funding for kidney 
research still remains inadequate, we 
have seen some significant break-
throughs in our understanding of the 
causes of many kidney diseases, while 
venture capital and industry are in-
creasingly viewing kidney disease as a 
new frontier, so we can hope to have 
new treatments for our patients in the 
near future. 

The ASN President’s Column also  
appears in Kidney News Online at 
www.kidneynews.org.

ASN President’s Column

“It is one of the 
strengths and the 
appeals of our 
profession that 
we encompass so 
many aspects of 
medical science 
in our care of our 
patients and in our 
study of the mech-
anisms of kidney 
function and dis-
eases.”

By Raymond C. Harris, MD, FASN

Raymond C. Harris, MD, FASN

Follow us on  
ASN Kidney News twitter  

@KidneyNews



Indication and Limitation of Use
VELTASSA is indicated for the treatment of hyperkalemia. 
VELTASSA should not be used as an emergency treatment 
for life-threatening hyperkalemia because of its delayed 
onset of action.

Important Safety Information
Contraindications: VELTASSA is contraindicated in
patients with a history of a hypersensitivity reaction to 
VELTASSA or any of its components.

Worsening of Gastrointestinal Motility: Avoid use 
of VELTASSA in patients with severe constipation, 
bowel obstruction or impaction, including abnormal 
post-operative bowel motility disorders, because 
VELTASSA may be ineffective and may worsen 
gastrointestinal conditions. Patients with a history of 
bowel obstruction or major gastrointestinal surgery, 
severe gastrointestinal disorders, or swallowing 
disorders were not included in clinical studies.
Hypomagnesemia: VELTASSA binds to magnesium in 
the colon, which can lead to hypomagnesemia. In clinical 
studies, hypomagnesemia was reported as an adverse 
reaction in 5.3% of patients treated with VELTASSA. 
Approximately 9% of patients in clinical trials developed 
hypomagnesemia with a serum magnesium value 

<1.4 mg/dL. Monitor serum magnesium. Consider 
magnesium supplementation in patients who develop 
low serum magnesium levels.
Adverse Reactions: The most common adverse 
reactions (incidence ≥2%) are constipation, 
hypomagnesemia, diarrhea, nausea, abdominal 
discomfort and fl atulence. Mild to moderate 
hypersensitivity reactions were reported in 0.3% of 
patients treated with VELTASSA and included edema of 
the lips.
Please see Brief Summary of Prescribing Information 
on following page, and full Prescribing Information at 
VELTASSAhcp.com.
 * Across 4 studies up to 1 year.
 † Approximately 69% of all patients studied completed treatment 
at 52 weeks.

Reference: 1. Bakris GL, 
Pitt B, Weir MR, et al; 
for AMETHYST-DN 
Investigators. Effect of 
patiromer on serum 
potassium level in 
patients with hyperkalemia 
and diabetic kidney disease: 
the AMETHYST-DN 
randomized clinical trial. 
JAMA. 2015;314(2):151-161.
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VELTASSA™ (patiromer) for Oral Suspension
Brief Summary of Prescribing Information.  Please see Full Prescribing 
Information for complete product information.

WARNING: BINDING TO OTHER ORAL MEDICATIONS
VELTASSA binds to many orally administered medications, which could 
decrease their absorption and reduce their effectiveness.  Administer 
other oral medications at least 6 hours before or 6 hours after 
VELTASSA.  Choose VELTASSA or the other oral medication if adequate 
dosing separation is not possible [see Warnings and Precautions and 
Drug Interactions].

INDICATION AND LIMITATION OF USE 
VELTASSA is indicated for the treatment of hyperkalemia.

Limitation of Use:  VELTASSA should not be used as an emergency 
treatment for life-threatening hyperkalemia because of its delayed onset 
of action 

CONTRAINDICATIONS 
VELTASSA is contraindicated in patients with a history of a hypersensitivity 
reaction to VELTASSA or any of its components [see Adverse Reactions].  
WARNINGS AND PRECAUTIONS
Binding to Other Orally Administered Medications VELTASSA binds 
many orally administered medications, which could decrease their 
gastrointestinal absorption and lead to reduced efficacy.  Administer 
other oral medications at least 6 hours before or 6 hours after 
VELTASSA.  Choose VELTASSA or the other oral medication if adequate 
dosing separation is not possible [see Drug Interactions]. 
Worsening of Gastrointestinal Motility Avoid use of VELTASSA in 
patients with severe constipation, bowel obstruction or impaction, 
including abnormal post-operative bowel motility disorders, because 
VELTASSA may be ineffective and may worsen gastrointestinal 
conditions.  Patients with a history of bowel obstruction or major 
gastrointestinal surgery, severe gastrointestinal disorders, or swallowing 
disorders were not included in the clinical studies. 

Hypomagnesemia VELTASSA binds to magnesium in the colon, which 
can lead to hypomagnesemia.  In clinical studies, hypomagnesemia 
was reported as an adverse reaction in 5.3% of patients treated with 
VELTASSA [see Adverse Reactions].  Monitor serum magnesium.  
Consider magnesium supplementation in patients who develop low 
serum magnesium levels on VELTASSA.

ADVERSE REACTIONS 
The following adverse reaction is discussed in greater detail elsewhere 
in the label:

• Hypomagnesemia [see Warnings and Precautions]
Clinical Trials Experience Because clinical trials are conducted under 
widely varying conditions, adverse reaction rates observed in the clinical 
trials of VELTASSA cannot be directly compared to rates in the clinical 
trials of other drugs and may not reflect the rates observed in practice.  
In the safety and efficacy clinical trials, 666 adult patients received at 
least one dose of VELTASSA, including 219 exposed for at least 6 months 
and 149 exposed for at least one year.  Table 1 provides a summary of 
the most common adverse reactions (occurring in ≥ 2% of patients) in 
patients treated with VELTASSA in these clinical trials.  Most adverse 
reactions were mild to moderate.  Constipation generally resolved during 
the course of treatment.

Table 1: Adverse Reactions Reported in ≥ 2% of Patients

Adverse Reactions Patients treated with VELTASSA 
(N=666)

Constipation 7.2%
Hypomagnesemia 5.3%
Diarrhea 4.8%
Nausea 2.3%
Abdominal discomfort 2.0%
Flatulence 2.0%

During the clinical studies, the most commonly reported adverse 
reactions leading to discontinuation of VELTASSA were gastrointestinal 

(0.6%), constipation (0.5%) and flatulence (0.5%).  Mild to moderate 
hypersensitivity reactions were reported in 0.3% of patients treated with 
VELTASSA in clinical trials.  Reactions have included edema of the lips.

Laboratory Abnormalities Approximately 4.7% of patients in clinical 

mEq/L.  Approximately 9% of patients in clinical trials developed 

DRUG INTERACTIONS 
No formal drug interaction studies have been conducted in humans.  

In in vitro binding studies, VELTASSA was shown to bind about half of 
the oral medications that were tested.  Binding of VELTASSA to other 
oral medications could cause decreased gastrointestinal absorption and 
loss of efficacy when taken close to the time VELTASSA is administered.  

after VELTASSA.  Monitor for clinical response and/or blood levels where 
possible.

USE IN SPECIFIC POPULATIONS
Pregnancy 

Risk Summary

VELTASSA is not absorbed systemically following oral administration and 
maternal use is not expected to result in fetal risk.

Lactation 

Risk Summary

VELTASSA is not absorbed systemically by the mother, so breastfeeding 
is not expected to result in risk to the infant.

Pediatric Use Safety and efficacy in pediatric patients have not been 
established.

Geriatric Use Of the 666 patients treated with VELTASSA in clinical 
studies, 59.8% were age 65 and over, and 19.8% were age 75 and over.  
No overall differences in effectiveness were observed between these 
patients and younger patients.  Patients age 65 and older reported more 
gastrointestinal adverse reactions than younger patients. 

Renal Impairment Of the 666 patients treated with VELTASSA in clinical 
studies, 93% had chronic kidney disease (CKD).  No special dosing 
adjustments are needed for patients with renal impairment.

OVERDOSAGE 

Doses of VELTASSA in excess of 50.4 grams per day have not been 
tested.  Excessive doses of VELTASSA may result in hypokalemia.  
Restore serum potassium if hypokalemia occurs.

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication 
Guide).

Drug Interactions Advise patients who are taking other oral medication 
to separate the dosing of VELTASSA by at least 6 hours (before or after) 
[see Drug Interactions].
Dosing Recommendations Inform patients to take VELTASSA as directed 
with food and adhere to their prescribed diets.  Instruct patients to prepare 
each dose separately using the preparation instructions provided in the 
FDA-approved patient labeling (Medication Guide).  Inform patients that 
VELTASSA should not be heated (e.g., microwaved) or added to heated 
foods or liquids and should not be taken in its dry form.
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Findings

Adjuvant treatment with the oral an-
tiangiogenic drugs sorafenib and su-
nitinib doesn’t improve survival after 
complete resection of non-metastatic 
renal cell carcinoma (RCC), reports a 
placebo-controlled trial in The Lancet.

The study included 1943 patients with 
completely resected, non-metastatic clear- 
cell or non-clear cell RCC considered at 

high risk of recurrence. After stratifica-
tion for recurrence risk and other charac-
teristics, patients were randomly assigned 
to 54 weeks of treatment with sunitinib, 
sorafenib, or placebo. Disease-free survival 
was assessed by intention to treat.

The two active treatments had high rates 
of discontinuation related to toxic effects: 
44 percent with sunitinib and 45 percent 

with sorafenib. This prompted reduction in 
the starting doses, which were then titrat-
ed up to the original full doses. However, 
toxicity remained high even at the reduced 
dosing regimen.

The trial was halted early owing to low 
conditional power for the primary end-
point. Disease-free survival was not signifi-
cantly different between groups: median 

No Benefit of Adjuvant Antiangiogenic Drugs in Renal Cell Carcinoma

Incompatible Live-
Donor Kidney Transplant 
Improves Survival, 
Compared to Waiting

5.8 years with sunitinib, 6.1 years with 
sorafenib, and 6.6 years with placebo. 
Frequent grade 3 adverse events included 
hypertension, hand-foot syndrome, rash, 
and fatigue. There were five deaths either 
related to treatment or occurring within 30 
days after the end of treatment.

Renal cell carcinoma is a highly vascu-
lar tumor, proliferating via dysregulation 
of the vascular endothelial growth factor 
pathway. Sunitinib and sorafenib have been 
shown to improve survival in patients with 
advanced renal cell carcinoma [Haas NB, et 
al. Adjuvant sunitinib or sorafenib for high-
risk, non-metastatic renal-cell carcinoma 
(ECOG-ACRIN e2805): a double-blind, 
placebo-controlled, randomised, phase 
3 trial. Lancet. 2016; Mar 8. pii: S0140-
6736(16)00559-6. doi: 10.1016/S0140-
6736(16)00559-6]. 

Patients who receive a kidney from an 
HLA-incompatible live donor have bet-
ter survival than those who receive a de-
ceased-donor transplant or who remain 
on the waiting list, concludes a study in 
The New England Journal of Medicine.

The study included 1025 adults who 
received kidney transplants from HLA-
incompatible live donors at 22 US cent-
ers between 1997 and 2011. They were 
matched to control groups of patients 
who either remained on the waiting list or 
received a kidney from a deceased donor, 
and patients who remained on the waiting 
list without receiving a transplant.

One-year survival was 95.0 percent for 
patients who received kidneys from HLA-
incompatible live donors versus 94.0 per-
cent for waiting-list-or-transplant controls 
and 89.6 percent for the waiting-list-only 
controls. The differences remained signifi-
cant through 8 years, when survival was 
76.5, 62.9, and 43.9 percent, respectively.

The 8-year survival advantage of live-
donor kidney transplant remained signifi-
cant at all donor-specific antibody levels. 
For patients with a positive Luminex as-
say but a negative flow-cytometric cross-
match, transplant from an incompat-
ible live donor increased survival by 24.2 
percentage points compared to waiting-
list-or-transplant controls and by 42.1 
percentage points for waiting-list-alone 
controls. The differences were 13.0 and 
33.3 percentage points for patients with a 
positive flow-cytometric cross-match but 
a negative cytotoxic cross-match, and 9.5 
and 27.3 percentage points for those with 
a positive cytotoxic cross-match, respec-
tively. The findings were similar on sensi-
tivity analysis excluding patients from the 
highest-volume center  [Orandi BJ, et al. 
Survival benefit with kidney transplants 
from HLA-incompatible live donors. N 
Engl J Med 2016; 374: 940–950]. 
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BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION

INDICATIONS AND USAGE: Triferic is indicated for the replacement of iron to 
maintain hemoglobin in adult patients with hemodialysis-dependent chronic 
kidney disease (HDD-CKD). Limitation of Use. Triferic is not intended for use in 
patients receiving peritoneal dialysis. Triferic has not been studied in patients 
receiving home hemodialysis.
CONTRAINDICATIONS: None
WARNINGS AND PRECAUTIONS: Hypersensitivity Reactions. Serious 
hypersensitivity reactions, including anaphylactic-type reactions, some of 
which have been life-threatening and fatal, have been reported in patients 
receiving parenteral iron products. Patients may present with shock, 
clinically significant hypotension, loss of consciousness, and/or collapse. 
Monitor patients for signs and symptoms of hypersensitivity during and 
after hemodialysis until clinically stable. Personnel and therapies should be 
immediately available for the treatment of serious hypersensitivity reactions 
[see Adverse Reactions]. Hypersensitivity reactions have been reported in 
1 (0.3%) of 292 patients receiving Triferic in two randomized clinical trials.  
Iron Laboratory Testing. Iron status should be determined on pre-dialysis blood 
samples. Post dialysis serum iron parameters may overestimate serum iron and 
transferrin saturation.
ADVERSE REACTIONS: The following adverse reactions are described below 
and elsewhere in the labeling: Hypersensitivity Reactions [see Warnings and 
Precautions]. Clinical Trials Experience. Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates observed in the clinical 
trials of a drug may not reflect the rates observed in practice. In two randomized, 
placebo-controlled clinical trials, a total of 292 patients were administered 
Triferic for periods of up to 1 year [see Clinical Studies in the Full Prescribing 
Information]. The mean total exposure in the randomized treatment period 
was 5 months. A total of 296 patients received placebo treatment for a similar 
time period. In the two studies, 64% were male and 54% were Caucasian. The 
median age of patients was 60 years (range, 20 to 89 years). Adverse events 
occurring in 3% or greater of patients treated with Triferic in the randomized 
clinical trials are listed in Table 1.

Table 1: Adverse Reactions Reported in Two Clinical Trials in at Least 3% of Patients 
Receiving Triferic and at an Incidence at least 1% Greater than Placebo

System organ class Preferred term
Triferic
N=292
n (%)

Placebo
N=296
n (%)

Number of patients with at least one adverse reac-
tion

229 (78.4) 223 (75.3)

General Disorders and Administration  
Site Conditions                               

Peripheral edema  20  (6.8) 11  (3.7)

Pyrexia 13  (4.5) 9  (3.0)

Asthenia 12  (4.1) 9  (3.0)

Fatigue 11  (3.8) 6  (2.0)

Infections and Infestations                                                                           

Urinary  tract  infection 13  (4.5) 4  (1.4)

Injury, Poisoning, and Procedural Complications                                      

Procedural  hypotension 63  (21.6) 57  (19.3)

Arteriovenous  fistula  thrombosis 10  (3.4) 6  (2.0)

Arteriovenous  fistula  site  hemorrhage 10  (3.4) 5  (1.7)

Musculoskeletal  and  Connective  Tissue  Disorders

Muscle  spasms 28  (9.6) 24  (8.1)

Pain  in  extremity 20  (6.8) 17  (5.7)

Back  pain 13  (4.5) 10  (3.4)

Nervous System Disorders

Headache 27 (9.2) 16 (5.4)

Respiratory,  Thoracic  and  Mediastinal  Disorders

Dyspnea 17  (5.8) 13  (4.4)

Adverse Reactions Leading to Treatment Discontinuation. In clinical trials, 
adverse reactions leading to treatment discontinuation included headache, 
asthenia, dizziness, constipation, nausea, hypersensitivity reactions, 
intradialytic hypotension, pruritus, and pyrexia. Adverse reactions reported 
in the treatment extension period were similar to those observed in the 
randomized clinical studies.
USE IN SPECIFIC POPULATIONS: Pregnancy. Pregnancy Category C. Risk 
Summary: There are no adequate and well-controlled studies of Triferic in 
pregnant women. In pregnant rats and rabbits, ferric pyrophosphate citrate 
caused developmental toxicity at maternally toxic dose levels that were higher 
than the maximum theoretical amount of iron transferred to patients from 
Triferic. The incidence of major malformations in human pregnancies has not 
been established for Triferic. However, all pregnancies regardless of exposure 
to any drug have a background rate of 2 to 4% for major malformations, and 15 
to 20% for pregnancy loss. Use Triferic during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. Animal Data: In a fertility and 
early embryonic development study in female rats, the maternally toxic 
ferric pyrophosphate citrate dose of 40 mg/kg administered three times per 
week by intravenous (IV) infusion was not toxic to the developing embryo. In 
embryo-fetal developmental toxicity studies, ferric pyrophosphate citrate was 
administered during the period of organogenesis as a one-hour IV infusion to 
pregnant rats and rabbits. No maternal or developmental toxicity was observed 
at doses up to 30 mg/kg/day in rats and 20 mg/kg/day in rabbits. Maternally 
toxic doses affected embryo-fetal development, resulting in post-implantation 
loss due to early resorptions, abnormal placentae, decreased fetal body 
weight and fetal head and vertebral malformations at 90 mg/kg/day in rats 
and vertebral malformations at 40 mg/kg/day in rabbits. A pre-and post-natal 
development study was conducted in pregnant rats with intravenous doses of 
ferric pyrophosphate citrate up to 90 mg/kg/day. The maternally toxic dose of 
90 mg/kg/day resulted in reductions in the number of live offspring and lower 
offspring body weights. There were no adverse effects on survival of offspring 
at doses up to 30 mg/kg/day, or on behavior, sexual maturation or reproductive 
parameters of offspring at any dose level. Nursing Mothers. It is not known 
if ferric pyrophosphate citrate is present in human milk. Because many drugs 
are excreted in human milk and because of the potential for adverse events in 
nursing infants, a decision should be made whether to discontinue nursing or 
to avoid Triferic, taking into account the importance of iron to the mother and 
the known benefits of nursing. Pediatric Use. Safety and effectiveness have not 
been established in pediatric patients. Geriatric Use. In controlled clinical trials, 
99 (28.6%) patients ≥ 65 years of age were treated with Triferic. No overall 
differences in safety and efficacy were observed between older and younger 
patients in these trials [see Clinical Studies in the Full Prescribing Information]. 
OVERDOSAGE: No data are available regarding overdosage of Triferic in humans. 
NONCLINICAL TOXICOLOGY: Carcinogenesis, Mutagenesis, Impairment of 
Fertility. Studies examining the carcinogenic potential of ferric pyrophosphate 
citrate have not been conducted. Ferric pyrophosphate citrate was clastogenic 
in the in vitro chromosomal aberration assay in CHO cells in the presence of 
metabolic activation. Ferric pyrophosphate citrate was not mutagenic in the 
in vitro bacterial reverse mutation (Ames) test or clastogenic in the in vitro 
chromosomal aberration assay in CHO cells in the absence of metabolic 
activation or in the in vivo mouse micronucleus assay. In a combined male and 
female fertility study in rats, ferric pyrophosphate citrate was administered 
intravenously over one hour three times per week at doses of up to 40 mg/kg. 
No adverse effects on fertility or reproduction were noted. 
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By Andrew Bomback

Why are nephrologists, particularly in the realm of 
glomerular diseases, talking about complement so much 
lately?

For years, many of the primary forms of glomerular diseases have been la-
beled idiopathic without a clear explanation of etiology other than a vague 
idea of autoimmunity. Focusing on the role of complement activation in the 
pathogenesis of glomerular lesions has allowed nephrologists to approach an 
answer to the question so often asked by patients: “Why did this happen 
to me?”

What should nephrologists know about complement?

The complement system is divided into three initiating pathways—the clas-
sical, lectin, and alternative pathways (Figure 1). Proper functioning of each 
pathway is required for coordinated activity of innate and acquired immu-
nity (1), and each of these pathways has been implicated in the pathogenesis 
of glomerular disease. The three initiating pathways all converge at C3 to 
generate an enzyme complex known as C3 convertase that cleaves C3 into 
C3a and C3b. The association of C3b with C3 convertase results in genera-
tion of C5 convertase, which cleaves C5 into C5a and C5b. This cleavage 
triggers the terminal complement cascade, which is comprised of C5b, C6, 
C7, C8, C9, and regulators of these terminal complement proteins, such as 
clusterin and vitronectin. The terminal complement cascade culminates in 
the assembly of the membrane attack complex (also known as C5b-9) and 
subsequent cell lysis.

The classical complement pathway, which plays a major role in humoral 
immunity, is triggered into action by either IgG or IgM antibodies bound to 
antigen. This immune complex formation of antigen and antibody exposes a 
binding site on the immunoglobulin (Ig) for the first component of the classical 
pathway: C1. The lectin pathway is initiated by the binding of mannose binding 
lectin to the polysaccharide surface of pathogenic bacteria. This binding results 
in the formation of a trimolecular complex with two serine proteases and sub-
sequent cleavage of C4 and C2, the next complement proteins in the cascade. 
The alternative pathway begins at the level of C3. Although microbial antigens 
can activate this pathway, the alternative pathway is also constitutively active 
via spontaneous hydrolysis of C3 to C3b, which binds factor B to yield the C3 
convertase (C3bBb) of this pathway.

This distinction between the constitutively active alternative pathway and the 
triggered classical and lectin pathways manifests on immunofluorescence (IF) 
studies of kidney biopsies. Specifically, the presence of Ig staining (IgG, IgM, 
and/or IgA) alongside complement on IF microscopy implies that immune com-
plexes of antigen/antibody have triggered consumption of the classical (Figure 
2a) and/or lectin pathway proteins, whereas the presence of C3 staining alone 
without Ig (Figure 2b) suggests that the glomerular lesion is mediated by com-
plement alone in an antibody-independent fashion, implicating the alternative 
complement pathway (2). For the treating nephrologist, these IF patterns, in 
turn, focus the workup and treatment of the glomerular disease on 1) the trigger 
in classical or lectin pathway-mediated injuries, with attention toward infectious, 
autoimmune, or malignant etiologies, versus 2) the dysregulation of the consti-
tutively active alternative pathway in C3-mediated lesions, with attention toward 
genetic mutations or autoantibodies targeted at components of the alternative 
pathway (3).

What is an example of a complement-mediated glomerular 
disease?

A genetic or acquired (i.e., via autoantibodies or monoclonal gammopathies) 
defect in either the activation or modulation of the alternative pathway 
C3 convertase could lead to a transformation from low-grade physiologic 
activity (“tickover”) to unrestrained hyperactivity (diseases of complement 
dysregulation). This loss of alternative pathway control can result in GN 
that, on IF, stains only (or dominantly) for C3, with complement proteins 
(and not immune complexes) mediating the glomerular injury. The term 
C3 glomerulopathy has been proposed as an umbrella classification for any 
GN with isolated or dominant C3 staining that, in turn, signals an etiology 
rooted in dysregulation of the alternative complement pathway (4). This 
term encompasses both dense deposit disease (formerly known as mem-
branoproliferative GN type 2) and C3GN (formerly known as membrano-
proliferative GN type 1 or type 3 with isolated C3 staining). Carla Nester, 
MD, will review these disease states in more depth in an upcoming issue of 
Kidney News.

Are there more common glomerular diseases influenced by 
complement?

IgA nephropathy, the most common primary GN in the world, seems to 
be a disease mediated by both the lectin and alternative complement path-
ways. A multihit pathogenesis model of IgA nephropathy has emerged. 
Polymeric IgA1 with deficient O-linked glycosylation at the hinge region 
(galactose-deficient IgA1) forms immune complexes with IgG antibodies 
directed at the abnormal hinge region (antiglycan antibodies). These im-
mune complexes then deposit in the mesangium (5). On light microscopy, 
mesangial proliferation and matrix expansion are the typical findings of IgA 
nephropathy, and diagnosis is established by dominant IgA staining on IF 
microscopy. The IF microscopy can also show subdominant staining of IgG, 
C3, C4d, and C5b-9 that colocalizes with IgA; C1q staining, however, is 
generally absent, suggesting no role of the classical complement pathway in 
the pathogenesis of disease. Instead, these IF findings suggest a potentially 
important contribution from the alternative and lectin complement path-
ways (6). IgA1 can activate both pathways in vitro, and pathway compo-
nents are present in the mesangial deposits, including properdin and factor 
H in the alternative pathway and mannan binding lectin, mannan binding 
lectin-associated serine proteases 1 and 2, and C4d in the lectin pathway. 
Indeed, intensity of C3 staining and deposition of mannose binding lectin 
(as well as increases in urine complement components) have been shown in 
small studies to correlate with severity of IgA nephropathy (7–9).

How can these new findings affect treatment?

A better understanding of the role of complement in glomerular diseases, in 
turn, yields questions about targeting therapies at the complement pathways 
(10). The most logical target of therapy for diseases mediated by classical com-
plement pathway activity is the trigger or inciting event that led to comple-
ment consumption—a documented infection, for example. In patients whose 
trigger is not apparent or in glomerular lesions where the lectin or alternative 
pathways seem to be playing the dominant role, complement-directed therapies 
may offer a more precise route of treatment than traditional use of nonspecific 
immunosuppression. Anticomplement therapies, such as eculizumab, a mAb 
that targets C5 and prevents the generation of membrane attack complex, have 
already shown benefit in atypical hemolytic uremic syndrome and some forms of 
C3 glomerulopathies. Other complement-targeting therapies are currently being 
studied in a variety of glomerular diseases, including lupus nephritis, IgA ne-
phropathy, and antineutrophil cytoplasmic antibody-associated GN. The advent 
of therapies aimed at the complement cascade, now in the earliest phases, may 
promise breakthroughs in disease-specific treatments that will change the natural 
history of disease. 

Andrew Bomback, MD, MPH, is assistant professor of medicine in the division of 
nephrology at Columbia University Medical Center in New York, NY.
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Rapid changes are occurring in the health-
care environment, with greater emphasis 
placed on the care experience, its value/

cost, and health outcomes. These changes are 
outpacing educational reforms, leading to grow-
ing gaps between medical education and clinical 
practice. Particularly concerning is trainee readi-
ness for such gap areas as systems redesign, qual-
ity improvement and patient safety, population 
health, and interprofessional practice. Medical 
education must continue to evolve to address 
these gaps, and nephrology is at the cutting edge 
of these transformations. 

Greater attention is being paid to the contin-
uum of medical education and the competencies 
needed to advance from undergraduate medical 
education (UME; medical students) to graduate 
medical education (GME; residents and fellows) 
to clinical practice. Competency-based assess-
ment of entrustable professional activities such 
as ability to perform a history and physical, or 
form a differential diagnosis, is becoming the 
preferred method of assessing performance. As a 
consequence there is a move from the traditional 

block rotation of clinical clerkships to more lon-
gitudinal clinical experiences. 

The classic Flexnerian model of UME with 
two years of foundational knowledge (anatomy, 
genetics, biochemistry, histology, and others) 
followed by two years of clinical education, is 
changing to earlier and more meaningful clinical 
education experiences, a shorter time for learning 
the foundational knowledge, and greater integra-
tion of basic and clinical science across all years 
of medical school. Incorporating public health, 
health policy, quality improvement, and interpro-
fessional practice into the curriculum is narrow-
ing gaps between medical education and clinical 
practice.

Integrating basic and clinical science

Nephrology exemplifies how the understanding 
of basic science can greatly inform the clinical ap-
proach to patients.  For example, understanding 
the action of antidiuretic hormone in the cortical 
collecting duct, or the trafficking of aquaporin 2 
can inform the differential diagnosis of diabetes 
insipidus or the approach to hyponatremia. Part 

of the teaching of clinical fluid and electrolyte 
disorders is simultaneous re-education in renal 
physiology. Similarly, renal histology informs 
the interpretation of kidney biopsies, and under-
standing the basics of complement regulation can 
help with the approach to glomerular diseases.

Focusing on population health

In the US, funding for the treatment of patients 
with end-stage renal disease (ESRD) is unique 
in that every American with kidney failure is 
eligible for Medicare coverage under the Medi-
care End-Stage Renal Disease (ESRD) Program, 
regardless of age or income. As a consequence, 
ESRD is a disease that is monitored closely. The 
United States Renal Data System (USRDS) estab-
lished in 1988 is the national data registry that 
collects, analyzes, and reports information on 
ESRD patients in the US. USRDS reports on the 
epidemiology of ESRD including incidence and 
prevalence, trends in mortality, and demographic 
characteristics of the ESRD population. This data 
enables investigation into relationships among 
demographics, treatment modalities, and clinical 

Kidney Care: A Model for 
Transforming Medical Education
By Mark E. Rosenberg, MD, FASN, and Rachel N. Meyer

Figure 1 
Overview of the complement cascade
The classical mannose-binding lectin and alternative complement 
pathways converge at C3 to generate an enzyme complex known 
as C3 convertase that cleaves C3 into C3a and C3b. However, the 
pathways are distinct in their points of origin. The classical comple-
ment pathway is activated by either IgG or IgM antibodies bound to 
antigen. The lectin pathway is initiated by the binding of mannose-
binding lectin (MBL) to the polysaccharide surface of pathogenic 
bacteria. The alternative pathway begins at the level of C3 and is 
constitutively active via spontaneous hydrolysis of C3 to C3b, which 
binds factor B to yield the C3 convertase (C3bBb) of this pathway.

Figure 2
Immunofluorescence studies in kidney biopsies of  
(a) lupus nephritis and (b) C3GN
(a) The hallmark staining in lupus nephritis, termed a “full house,” 
is positive for C1q, C3, IgA, IgM, and IgG. The presence of Igs and 
C1q denotes activation of the classical complement pathway by 
immune complexes of antigen and antibody. (b) In C3GN, C3 is the 
sole (or dominant) staining, suggesting that complement deposition 
is antibody independent and therefore, caused by activity of the 
alternative pathway.
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outcomes. More recently patients with chronic 
kidney disease (CKD) not on dialysis, and pa-
tients with acute kidney injury are reported and 
studied.

Social determinants of health play a prominent 
role in CKD. A population health approach en-
hances understanding of the epidemiology, case 
detection, therapy, and outcomes of CKD and 
can inform similar efforts in other fields. 

Incorporating bundled payment, pay-
for-performance, and accountable care 
into practice 

The costs for Medicare coverage of ESRD have 
presented unforeseen challenges as the ESRD 
population has grown in numbers and increased 
in complexity. ESRD beneficiaries comprise <1% 
of the Medicare population but account for about 
7% of total Medicare spending. Unique opportu-
nities and motivations exist to test new models of 
payment and care for ESRD patients. 

The Monthly Capitated Payment (MCP) code 
that compensated nephrologists for the outpa-
tient care of dialysis patients was the first bun-
dled or “global” physician payment structure and 
models today’s shift toward global payments. The 
ESRD Prospective Payment System (PPS) im-
plemented in 2011 provides a single payment to 
ESRD facilities for renal dialysis services. This 
is the first fully bundled (with the exception of 
certain oral-only medications) mandatory pay-
ment system, intended to keep costs down by 
shifting risk and reward to providers. The Qual-
ity Incentive Program (QIP) was the first man-
datory “pay-for-performance” system designed 
to promote high quality care of dialysis patients. 
The ESRD Seamless Care Organization (ESCO) 
program is a new payment and service delivery 
model launched in 2015.  This is the first disease-
specific accountable care model. In the ESCO, 
coordinated care is provided for beneficiaries by 
dialysis clinics, nephrologists, and other provid-
ers. ESCOs are accountable for both clinical and 
financial outcomes.

Nephrology has also broken ground in the area 
of immigration policy. The Emergency Medical 
Treatment and Active Labor Act (EMTALA) re-
quires hospital Emergency Departments that ac-
cept payment from Medicare to provide appro-
priate medical screening examination to patients 
seeking treatment regardless of citizenship, legal 
status, or ability to pay. When such treatment is 
administered there are no provisions for reim-
bursement. For undocumented immigrants with 
ESRD, EMTALA requires that patients receive 
dialysis as an emergency measure. In some states, 
patients rely on emergency dialysis care as a rou-
tine way of getting access to dialysis. Nephrolo-
gists are confronted with conflicting mandates of 
trying to provide high quality, high value care but 
bound by the limitations raised by the undocu-
mented immigrant status of patients. 

Applying quality improvement measures 
to improve patient safety

Nephrology was one of the first specialties to develop 
clinical practice guidelines with the Kidney Disease 
Outcomes Quality Initiative (KDOQI) and the in-
ternational Kidney Disease Improving Global Out-
comes (KDIGO) evidence-based care algorithms.

Clinical performance measures have informed 
quality improvement, public reporting, and pay-
ment. In the dialysis unit, an interprofessional 
team reviews clinical performance measures and 
designs quality improvement projects to improve 
these measures and hopefully downstream patient 
outcomes. The Centers for Medicare and Medic-
aid Services (CMS) publishes dialysis facility met-
rics on Medicare.gov—Dialysis Facility Compare 
(www.medicare.gov/dialysisfacilitycompare/) pro-
viding quality data for patients, providers, and the 
public to review. Facilities are rated up to 5 stars 
for such outcomes as hospitalizations, mortality, 
transfusions, dialysis adequacy, serum calcium, the 
use of arteriovenous fistulas, and length of time a 
dialysis catheter is in place. As discussed above, the 
ESRD Quality Incentive Program (QIP) is the first 
pay-for-performance program in a Medicare pro-
spective payment system. 

Improving treatment through 
interprofessional practice

Models of healthcare delivery are evolving from 
individual practitioner-patient interactions to 
team-based care. Health professional schools are 
working to incorporate principles of interprofes-
sional education and practice into the curriculum. 
In fact the Liaison Committee on Medical Educa-
tion (LCME) that sets the accreditation standards 
for medical schools in the US has implemented 
a standard for interprofessional education stating 
“the core curriculum of a medical education pro-
gram must prepare medical students to function 
collaboratively on health care teams that include 
other health professionals. Members of the health 
care teams from other health professions may be 
either students or practitioners.” 

Nephrology is a model specialty to teach health 
professional students about team-based care; it has 
successfully applied interprofessional practice for 
many years. Care of the CKD patient requires a 
coordinated approach by multiple caregivers in 
addition to the nephrologist. Dieticians, pharma-
cists, nurses, advanced practice providers, social 
workers, dialysis technicians, psychologists, and 
others all actively participate in care of the CKD 
patient. In fact, an interdisciplinary team approach 
to care is required in the Conditions of Coverage 
for dialysis units that dictate the minimum health 
and safety rules that all Medicare and Medicaid 
participating dialysis facilities must meet.

The chronic care model: improving 
outcomes and putting patients at the 
center of care

The chronic care model integrates community, 
health system, self-management support, deliv-
ery system design, decision support, and clinical 
information systems to manage chronic disease. 
The approach incorporates patient, provider, and 
system level interventions with a major focus on 
the patient being at the center of care. This model 
has been applied in nephrology in the form of 
the CKD Clinic. Advanced Chronic Kidney 
Disease Certification process through the Joint 
Commission on Accreditation of Healthcare Or-
ganizations (JCAHO) is available for recognizing 
CKD Clinics that have met JCAHO standards. 
Studies have demonstrated improved outcomes 
when CKD patients are in interdisciplinary clin-
ics including better adherence to clinical practice 

guidelines, reduced hospitalizations, improved 
survival, decreased progression, and higher place-
ment rate of arteriovenous fistula. 

Integrating palliative care into clinical 
practice

ESRD is a life-limiting illness requiring an inten-
tional and proactive approach to care decisions. 
For patients with CKD, advanced care planning 
can align treatment goals with patient preferences 
before there is a healthcare crisis in which the pa-
tient may be impaired and unable to make a deci-
sion.  Critical issues, especially whether the pa-
tient wants dialysis, need to be addressed and are 
a model for shared decision making, emphasizing 
the need to inform patients about the risks and 
benefits of treatments taking into account the pa-
tient’s values, preferences, and life goals. 

Delivering care to remote locations

Strategies are needed to improve care of patients 
with chronic disease especially those in more re-
mote locations. This care should reduce adverse 
health outcomes, provide a timely and convenient 
care experience for patients no matter their loca-
tion, and be of high value with the potential to 
reduce overall health system costs. Telehealth is an 
example of such a strategy. It has been used, with 
or without case management, in various forms to 
manage patients with chronic illnesses including 
heart failure, chronic obstructive pulmonary dis-
ease, and diabetes mellitus. Despite its growing 
use, telehealth outcomes have been variable, and 
its expense is often considerable, emphasizing the 
need to carefully assess its effectiveness. 

The use of telehealth in nephrology to man-
age patients with CKD was the subject of a re-
cent randomized controlled trial performed at 
the Minneapolis VA Health Care System (Am J 
Kid Dis 2016, in press). In this trial, delivery of 
health care by an interprofessional team using 
telehealth could be effectively implemented for 
both rural and urban patients, but did not reduce 
the risk of death, hospitalization, emergency de-
partment visits, or admission to skilled nursing 
facilities compared with usual care. While the 
overall study was negative, rural patients may be 
a select subgroup in which the use of telehealth 
and interprofessional care may offer benefits, par-
ticularly in areas that are scarce in subspecialty 
care.  Telehealth may be an effective strategy for 
following patients in rural dialysis units, as sup-
port for home dialysis therapies, and for routine 
follow-up of kidney transplant recipients.

Conclusions

Healthcare today is evolving rapidly, and medical 
education must keep pace and prepare students 
and trainees to enter today’s healthcare environ-
ment and advance future care. Nephrology con-
tinues to stay ahead of the curve. The success 
nephrologists have had incorporating change can 
be applied to more effectively connect medical 
education to the delivery of high quality, patient-
centered care. 

Mark E. Rosenberg, MD, FASN, is Professor of 
Medicine and Vice Dean for Education at the Uni-
versity of Minnesota Medical School in Minneapo-
lis, MN.
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It is a great pleasure to continue our series 
of “Distinguished Conversations” in recog-
nition of ASN’s 50th anniversary. In each 

conversation, a leader in nephrology invites 
a mentor or esteemed colleague for a dis-
cussion of nephrology, past and future. This 
month Sharon Moe, MD, FASN, interviews 
Sharon Anderson, MD, FASN.      

Dr. Moe is Professor of Medicine and Director, 
Division of Nephrology, in the Department of 
Medicine, at the Indiana University School of 
Medicine. Dr. Moe has been actively involved in 
ASN for a number of years, including serving on 
the Communications, Postgraduate Education, 
Program, and Nominating Committees as well 
as the Media Relations Task Force. She served 
as ASN Councilor from 2009 to 2016 and 
as ASN President in 2014–2015.  Dr. Moe’s 
translational research involves the study of 
all aspects of chronic kidney disease–mineral 
bone disorder (CKD-MBD). The 150 publica-
tions in her name have contributed greatly to 
the advancement of knowledge and treatment 
of CKD-MBD. 

Dr. Anderson is Professor of Medicine and 
Chair of the Department of Medicine at Oregon 
Health & Science University, where among 
many awards, she received the OHSU School 
of Medicine Dean’s Award, one of the school’s 
highest honors, in 2001 and again in 2014. Dr. 
Anderson received her bachelor’s degree from 
the University of Maryland and her MD from 
Louisiana State University Medical Center. Dr. 
Anderson is a past Chair of the Nephrology 
Board, American Board of Internal Medicine; 
past Chair of the NIH General Medicine “B” 
Study Section; and presently serves on the 
highly influential NIH NIDDK Council as well as 
the NIH Council of Councils. She was elected 
to the ASN Council in 2004 following a decade 
of dedicated service to the Society. She served 
as ASN President in 2009–2010, and was the 
first woman in this role. She has authored or 
co-authored well more than 150 publications 
and received the David Hume Award from the 
National Kidney Foundation this year. 

Richard Lafayette, MD, editor-in-chief, ASN 
Kidney News

Sharon Moe, MD, FASN Sharon Anderson, MD, FASN

Dr. Moe: How did you decide to go into nephrology? What was 
your runner-up in terms of specialties? 

Dr. Anderson: My decision to go into nephrology was serendipitous. I had vague 
thoughts of being a primary care doctor when I started medical school. 

The nephrology training I received as a medical student wasn’t very good, and I 
think this is an area we can improve on. So although I started my internship with-
out a clear idea of what I wanted to do, I was lucky that my second rotation was 
on a renal ward. We had terrific patients on the ward—patients with glomerulone-
phritis, dialysis patients, and transplant recipients. I had an outstanding attending, 
Dr. Bill Bennett, a former ASN President. The combination of interesting patients 
and a dynamic attending made me fall in love with nephrology, and I never really 
considered anything else.   

Dr. Moe: Many institutions now employ hospitalists and no longer 
have renal wards. How has the movement away from renal wards 
affected the practice of nephrology? 

Dr. Anderson: I think we’ve lost a great opportunity for instilling interest in 
nephrology. 

Many people, including me, were able to get medical students, interns, and resi-
dents excited about nephrology through the experiences on the renal ward. Hos-
pitalists are now the role models on the wards, so we’ve lost this very important 
contact with our trainees. 

The other issue that I think is of great concern is that fewer and fewer nephrolo-
gists attend on the general medicine wards. When I was a junior faculty member, 
everyone had to attend on the general medicine wards, whether they were good at 
it or not. With all the changes in the curriculum and training, nephrologists’ expo-
sure, even to residents, is much less than it used to be. Our residents, for example, 
do renal consult rotations, but sometimes they last just a week or two. By not being 
front and center and right there with trainees, we are losing a huge opportunity to 
get them excited about nephrology. 

Dr. Moe: How has your career in nephrology changed during your 
lifetime? What other aspects of nephrology have changed?    

Dr. Anderson: I think careers in nephrology and nephrology itself have changed 
in dramatic ways. Sometimes when I’m talking to young people, I tell them that 
when I was in training, if you were an academic, there was sort of a clear path to 
follow. You did a research fellowship—it was all bench research in those days—and 
you wandered up the academic path. Then maybe you became a division head later 
on. 

Now there are so many different paths people can follow. The career of being a 
clinician educator has blossomed in recent years, and deservedly has become a very 
viable and vibrant career path. 

Obviously, the practice of nephrology has changed in that we have more novel 
therapeutics. We still don’t have a lot of great treatments for CKD, but at least for 
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some of the glomerular nephridities, there are exciting treatments. I think the 
practice of dialysis will always be a huge part of what we do, but that seems to be 
evolving and changing too, with a greater emphasis on quality and perhaps more 
scrutiny of how we do things.

And then of course there’s everything beyond traditional nephrology. Many 
people have found successful careers in pharma, for example, or in other aca-
demic roles, such as my current role as chair of medicine. 

Dr. Moe: As chair of medicine, how do you recruit top talent 
and balance academia, teaching, patient care, and your own 
research? How do you advise junior faculty to find their niche? 

Dr. Anderson: I will start with my own career. I heard a great anecdote once: 
A young person went up to a senior academic and said, “You are a quadruple 
threat. You’ve done everything—you’re a great teacher, a great researcher, a great 
administrator, and a great clinician. How in the world can you do everything 
so well?” The answer was, “Not all at the same time.” I think that is the perfect 
answer. 

Our careers have chapters. For much of my career, I was a basic scientist and 
spent much of my time in the lab, sometimes teaching and doing clinical work, 
sometimes a bit of administration. During the current chapter of my career as 
chair of medicine, I’m obviously spending a lot of time doing administration. So 
you can’t do it all at one time, but you can certainly do it all over the course of 
a career. For me, that keeps it fresh—there are new challenges with each chapter 
of my career. 

I tell young people that they need to be proactive in deciding on their career 
path. When I was younger there was basically one career path, and nobody knew 
there were others. Now there are many different career paths, and young people 
need to actively seek the mentors they need and focus on their chosen path. To 
be outstanding clinicians and educators, they need to get training in how to 
apply modern concepts of teaching and perhaps try to not get too distracted 
participating in clinical trials, for example. 

There is a short period of time when young people can begin their junior 
faculty career and dabble in all kinds of things. Here is my advice: Figure out 
what you want; go out and get the additional training you need, whether it’s an 
additional postdoc equivalent, educator training, or whatever; and keep your eye 
on where you’re going. 

Dr. Moe: ASN is celebrating its 50th anniversary this year. As 
you think back to what you remember about ASN, what was your 
first encounter with the society? 

Dr. Anderson: I was fortunate to encounter ASN very early in my career. As 
a medical resident, I decided I wanted to pursue nephrology and got involved 
in some research projects with David McCarron doing rat studies, partially as 
an elective but mostly on nights and weekends, which is how research seems to 
work when you’re a resident. I was fortunate to get a couple of projects done, and 
during my first year of fellowship I had a poster at the ASN meeting. I went to 
the ASN meeting early in my career and have gone every year since. 

Most training programs are very proactive about getting their fellows involved 
with ASN, and as you know, ASN offers programs to bring residents and even 
medical students to the meeting. The earlier we can get young people to come to 
the meeting and see all the exciting things that are going on, the better.  

Dr. Moe: How has the ASN meeting changed since your first 
meeting? 

Dr. Anderson: In the good old days when it was held at the Omni Shore-
ham Hotel in Washington, DC, the ASN meeting was much smaller and more 
intimate, which was nice in its own way because you had a pretty good chance 
of running into everybody you knew. Now it has become much larger—as it 
should. 

There was less clinical science at the early ASN meetings. Over time, it be-
came clear that not only is clinical nephrology something we all continue to do, 
but we have a very large audience who are interested—perhaps more so than in 
the past—in clinical and translational science. Embracing clinical and transla-
tional science, by definition, helped to expand the society. 

There are so many different things going on in nephrology now. All the efforts 
on quality and performance improvement, onco-nephrology, and many other 
subfields of nephrology did not exist 10 or 20 years ago. 

The ASN meeting is the premier nephrology meeting in the world, and we are 
very fortunate to be able to attend.   

Dr. Moe: What did it feel like to be the first woman president of 
ASN? 

Dr. Anderson: I felt that it was about time, don’t you think?
I believe my time as the 46th president of ASN mirrored what was going on 

in the larger society. When I gave my presidential talk, I showed a picture of the 
founders of ASN, who were eight white men—they were the ones doing neph-
rology back in 1966. Obviously the field has greatly expanded in terms of not 
just gender, but ethnicity as well. I felt it was really a step forward for our society 
to have a woman as president. 

Men outnumber women in nephrology today, although not nearly to the 
extent as when I was in training and coming up the ranks. But I think that the 
more the leadership as well as the membership of ASN can reflect the diversity 
in our profession, the better. I was honored and pleased to be the first woman 
president of ASN. And then of course my colleague, Dr. Moe, was the second 
ASN woman president, so we’re making progress. 

Dr. Moe: Yes, and now we have our third and fourth Councilors 
(who will be president), Eleanor Lederer and Susan Quaggin, so 
things do change.

How did being ASN president help you look at the ASN in a 
different way, in terms of how we approach trainees and how 
we look at health care? Do you feel that being in that kind of 
position changed your view of ASN in general? 

Dr. Anderson: I was pleased that I was able to be part of helping ASN move 
in the direction of greater diversity. As you know, increasing diversity was one 
of my crusades as ASN president. I felt it was extremely important that, for 
example, all of the committees and advisory groups not only have reasonable 
representation of women, but also that women be represented among the leader-
ship of the groups. 

The focus is not just gender diversity, but also experiential diversity. We need 
to get young people involved and active in leadership roles. The business world 
learned that diversity is good for business a long time ago, and it’s good for us 
as well. We need to understand the interests and needs of our constituents and 
tailor our programs and offerings to fit. 

Dr. Moe: What do you think we should be doing over the next 50 
years—or perhaps the next 5 or 10 years? 

Dr. Anderson: We need to be continually attentive to trends that will affect 
not just patient care, but how we practice. For example, we are moving rapidly 
into the era of value-based care. It’s not going to be all relative value unit (RVU)–
based, and I would love to see ASN take the lead in helping nephrologists figure 
out the best way to deliver that care. 
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You and I both work at the VA, so we know that the VA has advantages in this 
arena. We’ve been doing telemedicine and electronic consults at the VA for years. 
I can electronically answer the vast majority of the renal consults I receive without 
wasting the patient’s or my time in a 20-minute visit that isn’t needed. My univer-
sity is just starting to pilot e-consults, so they’re learning. 

All of medicine is struggling to figure out how best to deliver value-based care. 
Perhaps ASN, for example, could explore some sort of best practices in health care 
delivery—not just clinical guidelines or the best way to treat diabetic nephropa-
thy—but innovative ways to deliver health care. There are some great experiments 
out there, such as the SCAN Echo project, which involves telehealth for people 
who live in remote locations, as do many CKD patients. We should always aim 
to improve the efficiency, patient centeredness, and quality of the care we deliver. 

I was a training program director for a long time, and although I am not one 
now, I think nephrology training will be a challenge for the next several years. We 
need to rethink it. This might sound heretical, but one of the reasons hospital 
medicine is so popular is because it is shift work. To those of us of a certain age, the 
concept of shift work and the resulting discontinuity in patient care is anathema, 
yet shift work is what seems to be selling these days. I would love to see nephrol-
ogy training programs continue to innovate and look at different ways to fashion 
the training experience, because training programs need to be perpetually atten-
tive to what is going on in the practice world. 

Dr. Moe: Do you think long work hours have driven a move 
to this so-called shift-training? In terms of general medical 
education, we’ve made a lot of changes in the past 5 or 10 
years. Do you foresee any additional changes down the road? 
Will the 80-hour work week continue? 

Dr. Anderson: It is hard to know. There has been a bit of a backlash to duty 
hour restrictions now. It is difficult to prove that duty hour restrictions actually 
improve patient safety, which was the original goal. The tradeoff for residents 
who aren’t so tired is endless handoffs of patients, so it is difficult to figure out 
who actually “owns” the patient or has been following the patient for more than 
a couple of days. 

 I do not think the concept of not wanting to work 100 hours a week is going 
away. Part of it is a generational thing. Millennials and younger people are better 
at demanding a better work–life balance than people ever were when I was their 
age. Whether or not you prescribe how many hours interns can work at a time, 
we will not again see the days when they were on every third night and stayed 
overnight in the hospital. We have to adapt as well. Maybe knowing that you are 
likely to be called in the middle of the night is distancing people from nephrology. 
I haven’t seen much in the way of, for example, nephrology fellow nocturnists, so 
to speak. Perhaps we could do what hospitalists, cardiologists, and ICU doctors 
do, and have someone whose job it is to be there at night for a whole week, with 
a day team coming in fresh each morning. 

Again, I am not a training program director currently so there may be more 
going on than I’m aware of. But I think we have to do something to stem the di-
minishing attractiveness of nephrology to people looking at careers.

Dr. Moe: I think we have to think outside the box. We’ve been 
stuck in a rut with the same types of programs for a long time, 
and a lot of work is going on at ASN to think outside the box. 
But it will take time for us to come to whatever might be the new 
norm. 

Dr. Anderson: Yes. ASN will be at the forefront of these efforts. The society’s 
very active Training Program Directors (TPD) group meets every year at the ASN 
meeting, and is also very active throughout the year. TPD is a great example of 
how ASN contributes to our profession by fostering and supporting an active 
group of very dedicated educators who want to figure out the right thing to do 
and how to do it. 

Dr. Moe: Tell me about your professional accomplishments 
over the years. If you had to state the best three things you 
accomplished, what would they be? 

Dr. Anderson: I was fortunate early in my research career as a fellow to be 
involved in some very important work. I was part of the group that originally 
looked at the use of ACE inhibitors in experimental progressive CKD. It worked 
very well in rats, and turned out to benefit patients as well. If I did not accomplish 
anything else in my career, I would be humbled and honored to be recognized for 
my involvement in this work that helped advance understanding and treatment of 
kidney disease. That work was exciting and will always remain with me.

Much of my career since then has been a bit accidental. So I am talking out of 
both sides of my mouth when I say that young people need to figure out exactly 
what they want to do very early on. I did not. I was moving along in my career and 
opportunities came my way. My first administrative role was a number of years 
ago. I was working at the Portland VA when my section chief walked into my of-
fice and said, “I’m leaving the VA, and I want you to be the interim section chief.” 
I started crying and said, “You can’t leave, I need you here. I can’t be the acting 
section chief.” But the opportunity was there and I took it, and really enjoyed it. 

I think this makes an important point—that you need to keep your eyes open 
to opportunities that come your way. I’m a big fan of Sheryl Sandberg, COO of 
Facebook, and her book Lean In is an inspiration to me. She has a great anecdote: 
One of her friends wrote to her and said, “I was going to apply for this or that job 
with you, but then I realized everybody is asking you for a job, so let me do this. 
Let me ask you what you need.” Sandberg replied, “I really need help with HR.” 
Her friend said she would do it. Sandberg makes the point that your career may 
veer off in unexpected paths, but you need to be open and take the opportunities. 
I have done that too. 

At one point, the Dean came to me and asked if I’d be the first ever Associate 
Dean for Faculty Affairs and Faculty Development. I said “Okay… what is that 
exactly?”   

I’ve found my attention span, career wise, is about 6 or 7 years. By the time 
I’ve been in a job that long, I’m starting to think that maybe I should think about 
doing something else. I’ve been fortunate to be in places where those opportuni-
ties are there. 

As you know, I did my training at the Beth Israel Hospital and Brigham and 
Women’s Hospital and was there for several years. Then I started looking for jobs. 
One of the reasons I chose Oregon Health & Science University, which is where 
I am now, is that I sensed it would be a place where multiple opportunities might 
arise, including things that I wasn’t even thinking about then. And that has hap-
pened. For me, career changes have been about keeping an open mind and taking 
a leap. As is often said, “Life begins when you step outside your comfort zone.” 

Dr. Moe: I basically had the same situation. One thing led to 
another entirely different position. Sometimes, things come 
your way and provide an opportunity that changes your career 
trajectory. I think if you worry too much about what the future 
holds and try to plan too much, sometimes it might just hold you 
back. 

Dr. Anderson: Exactly.

Dr. Moe: What about balancing career and personal life? As 
ASN’s first woman president, what would you tell the women in 
our profession who want to know how you managed and how it 
affected your personal life? 

Dr. Anderson: Everyone needs to be able to prioritize, and everyone’s priorities 
are going to be different. I find it very helpful to compartmentalize. When I’m in 
work mode, I’m working. When I’m not, I’m not. Compartmentalizing requires 
developing some personal skills, and you have to figure out how to do that for 
yourself. I really love my job and always have, so it’s not a strain on me to put in 
the number of hours needed to do it well. But I have also realized that I need to 
carve out some time for myself. Some would argue I’m not as good at that as I 
should be, but I strive to do it. 

You can think of your career in chapters. There are times when you will be able 
to put in more hours and energy into your work and other times when you can-
not. And that’s okay. You just have to do what seems right at the time. Whether 
you are taking part-time work for child care—or whatever—you will see what the 
world looks like when you return. 

Dr. Moe: I think one of the advantages of a career in medicine is 
that there are so many different ways to make it work. You can 
work in many different environments and locations and it can be 
part-time or full-time. When I speak with people thinking about 
medicine as a career and all the years of planning needed, I tell 
them, “Yes, but when you’re finished, you can do whatever you 
want to do and carve it out for yourself.”

Dr. Anderson: Absolutely. One of the reasons I decided to go into medicine was 
that I sensed (with a lot less knowledge than I have now) that there would be mul-
tiple opportunities out there. Nephrology is a great field. I hope it continues to be 
as vibrant as it is and that we get a little better about recruiting people into it. 

     Continued from page 15  

Distinguished Conversations
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Policy Update

Physicians will have more flexibility to 
choose quality indicators and less re-

strictive electronic health record require-
ments under a streamlined value-based 
payment system proposed by the Centers 
for Medicare & Medicaid Services (CMS) 
in April.

The Medicare Access and CHIP Reau-
thorization Act of 2015 (MACRA) passed 
in spring 2015 repealed the Sustainable 
Growth Rate formula Congress had used 
to establish Medicare payments for physi-
cians and accelerated CMS’s shift toward 
value-based payments. Now, a proposed 
rule published in the Federal Register on 
April 27, 2016, gives physicians a first look 
at how these value-based payments could 
be structured. The rule outlines the agen-
cy’s plans to consolidate the patchwork of 
programs currently used to reward physi-
cians for efficient and high-quality care. It 
is the first step toward implementing the 
changes, and the agency will accept com-
ments on the rule until June 27 (http://
www.regulations.gov). 

Under the proposed rule, the Physi-
cian Quality Reporting System, the Value 
Modifier Program, and the Medicare 
Electronic Health Record (EHR) Incen-
tive Program and alternative payment 
models like Accountable Care Organiza-
tions (ACOs) would all be streamlined 

into the Quality Payment Program. Phy-
sicians could choose to participate via 2 
tracks: the Merit-based Incentive Payment 
System (MIPS) or Advanced Alternative 
Payment Models (APM). 

“By proposing a flexible, rather than a 
one-size-fits-all program, we are attempt-
ing to reflect how doctors and other cli-
nicians deliver care and give them the 
opportunity to participate in a way that 
is best for them, their practice, and their 
patients, ” said Patrick Conway, MD, 
MSc, CMS acting principal deputy ad-
ministrator and chief medical officer. 

Physicians who choose the MIPS 
track will receive a score that would help 
determine their reimbursements. Half 
the score would be based on 6 quality 
measures chosen by the physician. An 
additional 25% of the score will be based 
on the physician’s use of technology. 
Again, physicians will be able to choose 
from a menu of options that are intended 
to boost information sharing. Practice 
improvements such as care coordination, 
patient engagement, or patient safety ef-
forts will account for 15% of the score. 
Cost as judged by Medicare claims and 
adjusted by specialty will account for the 
final 10% of the score. The first scores 
will be assigned in 2017 and will influ-
ence 2019 CMS payments. 

“Our initial review suggests that 
CMS has been listening to physicians’ 
concerns,” said Steven J. Stack, MD, 
president of the American Medical As-
sociation in a statement. “In particular, 
it appears that CMS has made significant 
improvements by recasting the EHR 
Meaningful Use program and by reduc-
ing quality reporting burdens.”

For nephrologists, the “devil may be 
in the details” of the more than 900-page 
rule, which may take some time to fully 
understand, said John R. Sedor, MD, 
FASN, chair of the American Society of 
Nephrology’s Public Policy Board and a 
nephrologist at MetroHealth in Cleve-
land, Ohio. Still, Sedor also sees the shift 
away from fee-for-service as an oppor-
tunity for nephrologists to help develop 
new care models that better meet their 
patients’ needs.  

“We’re going to have to really use this 
to think about what we want to do as 
kidney doctors,” Sedor said. “We’ve been 
very dialysis-centric because of the previ-
ous reimbursement models. We need to 
reconnect with our roots where we take 
care of patients with complex disease or 
multiple diseases and try and work them 
through various transitions in care.” 

Physicians who meet CMS’s criteria 
for participation in APMs would be ex-

empt from the MIPS reporting require-
ments and be eligible for bonus payments. 
But not all organizations participating in 
APMs would qualify as “advanced.” Only 
models in which clinicians accept some 
financial risk would qualify. For example, 
the Comprehensive ESRD Care (CEC) 
Initiative track for large dialysis organi-
zations would qualify as an advanced 
APM, because its participants do assume 
a sufficient level of financial risk based on 
their performance, according to Rachel 
Meyer, Associate Director of Policy and 
Government Affairs at ASN.

But the small dialysis organizations 
participating in the CEC Initiative would 
not qualify because they don’t assume 
a large enough risk. These small CECs 
would have to participate in MIPS, but 
they would get a more favorable score 
than physicians who are not participating 
in any type of APM, Meyer noted. 	

“Clearly, CMS wants to drive physi-
cians into risk-based models,” said Sedor. 

Still, Sedor sees an opportunity for 
nephrologists to play a bigger role in 
managing medically complicated kidney 
patients within these models.

“It gives us an opportunity to try and 
influence how APMs are implemented 
and what the role of specialists will be in 
them,” Sedor said.  

CMS Plans to Consolidate EHR, Value-Based Payments Under New MACRA Rule
By Bridget M. Kuehn

Industry Spotlight

Fresenius Kidney Care is the new name of the dialysis 
division of Fresenius North America. 

 “We created this name to better communicate our ap-
proach to helping people with kidney disease thrive and 
continue doing the things that matter most to them,” said 
Ron Kuerbitz, CEO of Fresenius Medical Care North 

America. “The Fresenius Kidney Care name underscores 
the focus and attention that our caregivers provide to our 
patients’ unique health needs at more than 2200 dialysis 
centers across the nation.” 

Along with the name change, Fresenius Kidney Care 
has launched a consumer-friendly website, www.freseni-

uskidneycare.com. The site offers educational materials and 
patient stories, with information on treatment options, tips 
for better health while on dialysis, appropriate recipes, and 
more. Content is organized for patients in various stages of 
kidney dialysis. Fresenius Kidney Care has also launched 
new Facebook, Twitter, and YouTube pages. 

One year after the biosimilar version of Zarxio, manu-
factured by Novartis and a competitor of Amgen’s 

drug Neupogen, landed on the market, the US Food and 
Drug Administration (FDA) has approved a second bio-
similar drug. (Neupogen is used to treat neutropenia, lack 
of certain white blood cells caused by cancer, bone marrow 
transplant, or chemotherapy).

In early April, the FDA approved a biosimilar called 
Inflectra, by Celltrion (Incheon, South Korea, with mar-
keting by Pfizer) that works in a way highly similar to that 
of Johnson & Johnson’s Janssen Biotch drug Remicade or 
infliximab, which treats autoimmune diseases like Crohn’s 
disease and rheumatoid arthritis, Business Insider reported. 
The drug is based on a monoclonal antibody and has a 

more complex biochemical structure than Zarxio.
Hospira Inc. (acquired by Pfizer last year) has an appli-

cation before the FDA for a biosimilar that would compete 
with Amgen’s Epogen and J&J’s Procrit. These drugs are 
used to treat anemia in patients with chronic kidney dis-
ease who are on dialysis. 

While Celltrion was pleased to announce the approval, 
Morningstar analyst Damien Conover said the branded 
Johnson & Johnson drug could lose half its sales by 2020, 
according to Reuters.

Biologic drugs are made from living cells and involve 
highly complex manufacturing processes. Biosimilar drugs 
are created to be similar to a biologic drug already approved 
by the FDA (the reference drug) and must be shown to be 

highly similar.
 Congress has allowed biopharmaceutical innovators 

making the reference drugs 12 years of data protection to 
keep the market in balance, phrma.org reported, so that 
the market will not fill with a fleet of new, cheaper biosimi-
lar medications that might discourage producers of refer-
ence drugs from pursuing innovation and creating original 
drugs through expensive development work.

In its first 4 months on the market, Zarxio was a fac-
tor in reducing Amgen’s share of the market to 76 percent, 
wrote Biopharma-Reporter.com, a website that follows 
biopharmaceutical news. “Zarxio was launched at a 15% 
discount to its reference product,” and was used by patients 
on dialysis as well as many others. 

Fresenius Kidney Care Launches

Biosimilars Gain Traction
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Developed in collaboration with other onco-nephrology experts, the ASN On-
co-Nephrology Forum (ONF) series of 19 chapters covers most of the impor-
tant onco-nephrology topics (Table 1). The chapters include Take Home Points 
and Board style questions to highlight important issues. The goal is to provide 
ASN members—including veteran nephrologists, newly minted nephro-clini-
cians, fellowship trainees, and other interested healthcare providers—the build-
ing blocks upon which further information can be added as the field advances. 
The ONF hopes the curriculum provides the initial framework to achieve this 
goal.

It should come as no surprise that cancer is associated with significant mor-
bidity and mortality. Cancer is the second leading cause of death today (1). 
Both acute kidney injury (AKI) and chronic kidney disease (CKD) are high-
ly prevalent in cancer patients, particularly those with renal cell cancer, liver 
cancer, multiple myeloma, leukemias, and lymphomas (4,5). Kidney disease 
frequently occurs in 5 major cancers: prostate, breast, gynecologic, lung, and 
colorectal (6). 

In addition, mortality is higher in cancer patients with AKI/CKD. Possible 
explanations for this increased mortality include the association of AKI devel-
opment with cessation of effective chemotherapeutic regimens, the presence of 
pre-existing CKD limiting the use of otherwise curative anti-cancer regimens, 
or both. The combination of cancer and kidney disease has led to the recogni-
tion that nephrology and oncology are intricately linked and require our full at-
tention as a growing area of specialization (Figure 1). Thus, “onco-nephrology” 
was born and has steadily grown in many medical centers, hospitals, and clinics.

What exactly is onco-nephrology? It is a rapidly growing subspecialty area of 
nephrology that recognizes that kidney disease in cancer patients has become 
an important source of nephrology consultations over the past 10 to 15 years. 
Nephrologists have traditionally treated cancer patients with various forms of 
kidney disease. However, oncology patients now make up a significant number 
of the patients nephrologists see for kidney-related problems in the outpatient 
clinic, on the inpatient floors, and in the medical ICU. 

The increase in cancer patients with kidney disease is in part related to the 
high incidence rates for many malignancies, as well as the overall reduction in 
cancer death rates owing to more effective chemotherapeutic agents that in-
clude biologics and stem cell therapies. These improved therapies have led to an 
increase in the number of cancer survivors who develop and survive with AKI 
and/or CKD due to their malignancy and/or its associated treatment. 

Kidney injury from cancer occurs via several different mechanisms. Cancer 
can directly injure the kidneys through tumor infiltration or production of ne-
phrotoxic (paraneoplastic) substances. Also, the growing number of therapeutic 
agents that extend patient lives can cause various types of AKI or CKD along 
with serious electrolyte and acid–base abnormalities. 

Although typical AKI and electrolyte/acid–base disturbances can be handled 
by the practicing clinical nephrologist, it has become increasingly clear that 
many of the renal issues are more complex and highly specialized. For example, 
many nephrologists were not trained in the era of bone marrow/hematopoietic 
stem cell transplant, which can lead to a number of unusual and complicated 
forms of kidney injury. 

In addition, the number of anti-cancer drugs with various types of nephro-
toxicity has increased dramatically, and their entry into clinical practice contin-
ues at a fast pace. Patients may develop multi-organ illness requiring ICU-level 
care and renal replacement therapy. Certain malignancies are more likely to 
cause this severe form of multi-organ dysfunction and may be associated with 
higher mortality rates. 

When this type of critical illness occurs in the setting of advanced malignan-
cy, it also raises questions about the appropriateness of aggressive care and the 
role of palliation. Thus, care for oncology patients has become more specialized 

and complicated, requiring collaboration among nephrologists, oncologists, in-
tensivists, and palliative care specialists. 

The remarkable advances made in cancer management present both new 
opportunities and complex challenges for the oncology and nephrology com-
munities. It is essential for nephrologists to be informed and actively involved 
in certain facets of cancer care. 

Nephrologists need a better understanding of the rapidly evolving field of 
cancer biology and its therapy in order to become valuable members of the 
cancer care team, and to provide the best nephrology care possible. Developing 
expertise in the practice of onco-nephrology will enable nephrologists to be 
well prepared to provide care for the unique renal complications that develop 
in patients with cancer. 

On behalf of the ASN Onco-Nephrology Forum, it is a pleasure to announce 
the release of a new Onco-Nephrology Core Curriculum available online at 
www.asn-online.org/education/distancelearning/curricula/.

New Onco-Nephrology Curriculum  
Available Online
By Mark A. Perazella, MD, Chair of the ASN Onco-Nephrology Forum

Topic Author(s)

1.   Onco-Nephrology: Growth of the 
Kidney–Cancer Connection

Mark Perazella, Mitchell Rosner

2.   Why do we need an Onco-
Nephrology Curriculum?

Mark Perazella, Mitchell Rosner

3.   AKI associated with Malignancies Amit Lahoti, Benjamin Humphreys

4.   Tumor Lysis Syndrome Amaka Edeani, Anushree Shirali 

5.   Electrolyte and Acid–Base 
Disorders and Cancer

Anushree Shirali

6.   Glomerular Disease and Cancer Divya Monga, Kenar Jhaveri 

7.   Hematologic Diseases and Kidney 
Disease

Ala Abudayyeh, Kevin Finkel

8.   Clinical Tests for Monoclonal 
Proteins

Nelson Leung

9.   Hematopoietic Stem Cell 
Transplant-related Kidney Disease

Sangeeta Hingorani, Joseph Angelo

10. Radiation-associated Kidney 
Injury

Amaka Edeani, Eric Cohen

11.  Chemotherapy and Kidney injury Ilya Glezerman, Edgar Jaimes

12. Pharmacokinetics of 
Chemotherapeutic Agents in 
Kidney Disease

Sheron Latcha

13. CKD as a Complication of Cancer Maurizio Gallieni, Camillo Porta, 
and Laura Cosmai

14. Hereditary Renal Cancer 
Syndromes

Katherine Nathanson

15. Work-up and Management of 
Small Renal Masses

Susie Hu, Anthony Chang 

16. Cancer in Solid Organ 
Transplantation

Mona Doshi

17. Cancer Screening in ESRD Jean Holley

18. Ethics of RRT, Initiation, and 
Withdrawal, in Cancer Patients

Michael Germain

19. Palliative Care in Patients with 
Kidney Disease and Cancer

Alvin Moss 

Table 1
 Onco-Nephrology Core Curriculum topics and authors
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Figure 1. Cancer, AKI, and CKD are linked by various exposures 
and pathways

Abbreviations: AKI, acute kidney injury; CKD, chronic kidney disease; 
ESRD, end stage renal disease
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By Cheryl Neal, MD, and Susan Bagby, MD

The MIKE program (Multicultural 
Integrated Kidney Education) is 
working to change Oregon’s bur-

den of chronic metabolic diseases. The 
Portland-based nonprofit offers youth se-
quential, applied learning activities that 
connect health science education with 
leadership skills and community service. 
As youth develop the knowledge, tools, 
and motivation to make educated decisions 
to prevent chronic disease personally, they 
begin to influence their peers, families, and 
neighbors to create a healthy future.

MIKE was created in 2000 in memory 
of Mike Hartnett, MD, the first nephrolo-
gist trained at what is now Oregon Health 
& Science University (OHSU). The pro-
gram’s innovative focus on the kidney 
provides youth with a unique scaffold for 
learning human anatomy, organ functions, 
chronic disease prevention, and best prac-
tices for increasing healthy behaviors. 

MIKE advisor Randall Jenkins, MD, a 
Portland pediatric nephrologist at OHSU, 
sees firsthand how chronic diseases increas-
ingly impact greater numbers of younger 
children. “In the 1990s when I started in 
Oregon, only one child with hypertension 
related to weight was in my practice,” Jen-
kins said. “Now I see one child every week 
or two.” Dr. Jenkins’ practice is also seeing 
more Latino and African American chil-
dren devastated by chronic diseases earlier 
in life. “It’s related to lifestyle, eating, and 
physical activity,” he said.

MIKE embeds a focus on prevention 
of kidney failure and youth development 
into school settings that serve low-resource 
neighborhoods, engaging very-low to mod-
erate income, racially and ethnically diverse 
youth to become their own best advocates 
for health. About 77% of the youth partici-
pating in MIKE identify within commu-

nities of color, populations more likely to 
experience kidney failure.

MIKE partners with multiple higher 
education and healthcare institutions in the 
area to recruit and train diverse mentors, 
many of whom are pursuing professions 
in healthcare. MIKE mentors—of whom 
more than 50% come from communities of 
color—include first and second year medi-
cal students at OHSU School of Medicine, 
nursing degree program students with the 
University of Portland and Linfield School 
of Nursing, graduate students from Pacific 
University’s School of Professional Psychol-
ogy, and public health students at Portland 
State University. MIKE staff meet each 
week in a teacher-managed classroom to 
deploy the mentors, who serve as positive 
role models for small teams of youth dur-
ing at least one entire academic semester, 
introducing, applying, and reinforcing 
steps to inspire healthy behaviors. 

One youth participating in MIKE’s af-
terschool program at Liberty High School 
in Hillsboro, Oregon, discovered that more 
than half of his immediate family members 
have been diagnosed with diabetes, hyper-
tension, cancer, high cholesterol and/or 
obesity. Engaging in this type of exercise is 
part of MIKE’s introduction process and 
provides context for youth to understand 
the impact of chronic diseases.

“What I learned from interviewing 
my aunt is that we actually do have kid-
ney problems in our family,” said another 
youth. “We also have diabetes on both 
sides of the family.”

MIKE youth and mentors gain far 
more than experiential training and service 
delivery skills from the program. MIKE’s 
health science education program com-
bines the six fundamental building blocks 
of project-based learning: authenticity, aca-

demic rigor, adult connections, active ex-
ploration, application, and assessment. As 
youth  progress, they work in groups with 
their mentor to create a health leadership 
project; by presenting their new knowledge 
to peers, family, and community members, 
MIKE youth advance health literacy and 
health equity in communities at high risk 
of poor health outcomes. 

“I never realized that death from kidney 
failure was more prevalent than death from 
breast cancer,” said  Scott Hillesheim after 
his first week mentoring with MIKE at the 
high school. Hillesheim, a program man-
ager at Kaiser Westside Medical Center, 
volunteers as a mentor at Liberty High 
School. “Now my goal is to spread much 
more kidney education and to take preven-
tive measures for not only myself, but for 
my family and the youth I mentor.”

Health career options

As part of its vison for health, MIKE pro-
motes health career options. MIKE men-
tors guide youth through a variety of hands-
on, health-focused experiences, exposing 
them to professional content experts who 
lead hands-on blood pressure clinics, guide 
construction of a makeshift kidney from 
household materials, and prepare youth for 
a visit to a dialysis clinic. 

Youth list the dialysis clinic visit as one 
of the most compelling experiences with 
MIKE. Participants tour the facility, then 
talk with individuals undergoing dialysis, 
providing a personal lens that helps illus-
trate the impact of kidney failure in society.

There is broad scientific agreement that 
two factors drive the epidemic of chronic 
metabolic diseases: Poor nutrition (under-
nutrition or high-calorie malnutrition) in 
early life (in the womb and during early 

childhood); and unhealthy lifestyles in 
postnatal life (inadequate nutrition, seden-
tary lifestyles, and risky behaviors). Because 
high-calorie malnutrition in the womb (ma-
ternal obesity/gestational diabetes) leads to 
childhood onset of obesity/diabetes, which 
then typically persists as young women en-
ter reproductive years, the vulnerability of 
their offspring to chronic disease becomes 
self-perpetuating across generations. 

Thus the health practices of youth to-
day will determine the health of their fu-
ture pregnancies and the resilience of their 
babies to postnatal environmental stressors. 
This resilience applies not only to physical 
and metabolic health, but also to the cog-
nitive, mental, and behavioral health that 
determines societal success. 

By equipping teens with the skills, 
knowledge, and motivation they need to 
advocate for health within their academic 
and social communities, MIKE begins 
to disrupt the intergenerational health 
outcomes that increasingly generate high 
healthcare costs, add to the burden of so-
cio-economic disparities, and widen gaps 
in academic and workforce achievements.

By preparing youth with the means 
and motivation to resist these stressors, 
MIKE helps them move toward healthier 
outcomes for themselves and their future 
families. For ways to help and for more 
information about MIKE, visit www.mike-
program.org. 

Cheryl Neal, MD, is founder and volunteer 
executive director of the MIKE Program. 
Susan Bagby, MD, is a professor of medi-
cine at Oregon Health & Science University 
(OHSU), and is chair of the Community 
Education and Outreach Committee of the 
OHSU Bob and Charlee Moore Institute for 
Nutrition and Wellness.

Youth Program Focuses on Kidneys for Healthier Outcomes
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The American Board of Internal Medicine recently 
released results from its survey “Improving the 
MOC Assessment Experience.”

	Among the survey’s findings, 69.6% of respondents said 
they were dissatisfied with ABIM’s MOC program as a 
whole. About 38% answered “positive” when asked, 
“How well has ABIM done over the past several months 
at addressing the needs and concerns of the internal medi-
cine community?”

In December 2015, ABIM invited board-certified 
physicians to complete an online survey. A representative 
sample was identified for follow-up reminders. More than 
9000 ABIM diplomates responded; 360 responses were 
from the random representative sample of 1125 respond-
ents.

ASN released results from its own survey, “Mainte-
nance of Certification – ASN 2016,” in April 2016. 

In an announcement, ABIM said it conducted the sur-
vey to determine physicians’ views on what they believe 

maintaining board certification says about them as physi-
cians, as well their opinions about potential innovations 
in examinations and other assessments. 

The majority of physicians surveyed said board certifi-
cation means that they are staying current in the knowl-
edge they need to practice or are engaged in improving 
the quality of their practice. 

The survey asked physicians about 4 possible options 
for length and frequency of examinations and assessments. 
Fifty-six percent responded positively to the idea of tak-
ing a series of shorter examinations over the course of a 
few years, with the potential to skip the traditional MOC 
exam if they score high enough. Another 14% said they 
were “neutral” to the idea or needed more information.

Respondents varied widely in their preferences for how 
long and how frequent examinations should be: 55.5% 
preferred yearly exams that take less than 1 hour, and 
47% preferred the option of taking assessments of 2 to 
4 hours duration every few years. Only 21% preferred an 

8-hour exam every 10 years. The least favorable option 
was “assessments that require a few minutes, every week,” 
at 10.5%. 

There was clear support (86.4%) for taking examina-
tions at a location other than a testing center, such as at 
home, office, or elsewhere, and for allowing access to on-
line reference material during an examination (76%).  

“Alternative assessment models were favored in the 
survey of ABIM board-certified physicians (which in-
cluded nephrologists, as well as other physicians). An as-
sessment model that could be used by physicians to sup-
port lifelong learning would be an important change,” 
said Mark E. Rosenberg, MD, FASN, ASN Education 
Committee Chair and Professor of Medicine and Vice 
Dean for Education at the University of Minnesota Med-
ical School in Minneapolis, MN. “ASN looks forward to 
working through the important but controversial issue 
of MOC with the newly formed ASN Task Force on Re-
certification.” 

As the first recipient of the American Society of 
Nephrology–Amos Medical Faculty Develop-
ment Program (ASN-AMFDP) Award, Gentzon 

Hall, MD, PhD, intends to build on his current work 
in renal genomics, with a primary focus on hereditary 
focal segmental glomerulosclerosis (FSGS). Dr. Hall is 
a medical instructor in the Duke University Division of 
Nephrology. 

Through a partnership with the Harold Amos Fac-
ulty Development Program (Amos Scholars), the ASN-
AMFDP Award was created in February 2015 to support 
the research and career development of a kidney research 
scholar and future health care leader. 

“As a junior faculty member at Duke, Dr. Hall has 
already distinguished himself as a scholar, role model for 
other trainees, and health care leader,” said Donald Wes-
son, MD, FASN, co-chair of the ASN Diversity and In-
clusion Work Group. “We are pleased that he is being 

honored with the ASN-AMFDP award, which will help 
further his career and research goals.” 

Dr. Hall’s research career started in high school during 
a National Heart, Lung, and Blood Institute–sponsored 
summer research internship. The experience ignited Dr. 
Hall’s decision to pursue a career as an academic physi-
cian-scientist, a decision shaped further during his under-
graduate years and as he pursued an MD-PhD degree at 
the University of Maryland at Baltimore. 

During his MD-PhD program and upon starting an 
internal medicine residency, Dr. Hall became interested 
in a career in cardiology and cardiovascular research. 

However, these early career objectives changed after a 
meeting with the late Michelle P. Winn, MD, during an 
inpatient renal rotation as an intern. Dr. Winn invited 
him into her lab, and after a year learning the fundamen-
tals of human genetics, Dr. Gentzon decided to pursue 
subspecialty training in nephrology. He was particularly 

moved by the predicaments of young African American 
patients who often do not have many options after being 
diagnosed with FSGS.

After his clinical nephrology training at Duke Univer-
sity, he began a postdoctoral fellowship in human genet-
ics research under the mentorship of Dr. Winn. During 
his fellowship, Dr. Hall’s accomplishments included 9 or 
more peer-reviewed publications, 3 awards, and 9 nation-
al scientific presentations. 

Currently under the mentorship of Douglas A. Mar-
chuk, PhD, and Dr. Rasheed Gbadegesin, MD, Dr. Hall 
will use the award to help focus on developing his skills in 
renal genomics and human glomerular disease modeling, 
particularly studying the genetics of FSGS in at-risk pop-
ulations using state-of-the art genetic and whole animal 
modeling strategies. 

Dr. Hall is married to Rasheeda Hall, MD, who is also a 
nephrologist and clinical researcher at Duke University. 

ABIM Releases MOC Survey Results

Gentzon Hall, MD, PhD, Receives First ASN-AMFDP Award 
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July 30 - August 4, 2016 | Chicago, IL
Fairmont Chicago, Millennium Park

Board Review Course & Update

Register today at www.asn-online.org/brcu
Face the boards with confidence. 

Submit your abstract for ASN Kidney Week® 2016:  
The world’s premier nephrology meeting
Kidney Week is the premier educational and scientific event in the nephrology community and offers 
you the opportunity to present your research to more than 13,000 nephrology professionals.

Call for Abstracts

NEW FOR 2016

IMPORTANT DATES (2016)

The Fellows Case Reports submission category has been changed  
to Fellows and Residents Case Reports.

The full list of abstract categories and their descriptions are available  
at www.asn-online.org/KidneyWeek.

Please note that ALL abstract authors (including co-authors) must have current disclosures on file with ASN at time of submission.

ABSTRACTS:

April 6  Abstract Submission Site Opens

June 8  Abstract Submission Site Closes  
 (2:00 p.m. EDT)

July 13 Late-Breaking Clinical Trial  
 Submission Site Opens

Sept. 7 Late-Breaking Clinical Trial  
 Submission Site Closes  
 (2:00 p.m. EDT)

KIDNEY WEEK:

Nov. 15–16 Early Programs

Nov. 17–20 Annual Meeting

REGISTRATION & HOUSING:

June 15  Registration and Housing Opens

Sept. 14  Early Registration Closes

Oct. 14 Housing Closes

Nov. 2 Advance Registration Closes

Nov. 3 Late Registration Opens

Nov. 15 Onsite Registration Available
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Classified Ads

NEPHROLOGIST
COOPER UNIVERSITY HEALTH CARE

CAMDEN, NEW JERSEY

This is an outstanding opportunity to join the growing Nephrology division 
of a 180-member Department of Medicine multi-specialty faculty group of 
an academic medical center with an excellent reputation. The Department 
of Medicine of Cooper University Hospital is affiliated with the Cooper 
Medical School of Rowan University (CMSRU) in Camden, New Jersey.  
Cooper/CMSRU is experiencing exponential growth in its clinical practice, 
undergraduate and graduate teaching, and in its clinical research programs.  
We are seeking a full time faculty physician in the Division of Nephrology.

Cooper University Hospital is a 570-bed, tertiary care facility located one 
mile from Philadelphia, serving the population of southern New Jersey 
and the Delaware Valley. The nephrology division provides comprehensive 
inpatient consultation services at Cooper University Hospital, and cares 
for outpatients at offices on the hospital campus and in the near suburbs.  
The division provides care for a large population of patients with end-stage 
renal disease, using all contemporary dialysis modalities (ICHD, PD, HHD).  
The position includes patient care, teaching of medical students, residents 
and nephrology fellows.  There is ample opportunity for collaboration in 
major clinical research.

The successful candidate will be a nephrologist with a demonstrated 
commitment to patient care and medical education. Candidates are eligible 
for faculty appointment at CMSRU.  Starting salaries are very competitive 
and commensurate with qualifications and experience.

To apply in complete confidentiality, please forward CV, or requests for 
additional information via email to: Weisberg-Lawrence@CooperHealth.edu  

Equal Opportunity Employer M/F/D/V.

Nephrologist
Spartanburg Nephrology Associates is seeking a 
full-time Nephrologist to join their medical practice 
in Spartanburg SC.  Duties will include treating 
patients in the office, hospital and dialysis clinic 
settings.  Competitive benefit package.  Please mail 
or fax your CV to: Attn:  Donna Lancaster, Spartanburg 
Nephrology Associates, 322 North Pine Street, 
Spartanburg, SC  29302, Phone:  864-582-5099, 
Fax:  864-597-1260, dlancaster@spneph.com.

Nephrologist – Part Time
East Meadow, LI, NY. Nassau University Hospital 
Medical Center seeking a part-time nephrologist 
to help cover its services. Please send your CV to 
lbalsam@numc.edu. An EOE.  

The online version of several Early Programs from ASN Kidney Week 2015 
are now available. Access key content from:
• Critical Care Nephrology: 2015 Update

• Diagnosis and Management of Disorders of Acid-
Base, Fluid, and Electrolyte Balance: Challenging 
Issue for the Clinician

• Glomerular Disease Update: Diagnosis and 
Therapy 2015

• Kidney Transplantation

• Maintenance Dialysis

• Polycystic Kidney Disease: Translating 
Mechanisms into Therapy

Early Program courses in the ASN Learning Center are complimentary to fully paid Early Program 
participants and are available for purchase.

For more information, visit www.asn-online.org/dl.
CME credit will not be awarded for these materials.

Early Programs 2015 Online
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