
Missing heritability” has 
become the holy grail 
in the search for genetic 

variants underlying type 2 dia-
betes.

Genome-wide association 
studies have linked over 60 
commonly occurring sus-
ceptibility loci to type 2 
diabetes, but the impact 
of each of these varia-
tions is modest. These 
commonly occurring var-
iants represent only about 

10 percent of overall risk 
for developing the disease, 

said Mark McCarthy, MD, 
professor of diabetic medicine 

at the University of Oxford.
McCarthy is one of the leaders of 

an international research consortium 

with a unique approach to identifying 
missing heritability, that is, the genetic 
variants that rarely occur in the popu-
lation but that may have much stronger 
effects on type 2 diabetes disease risk 
than do the common variants thus far 
identified.

The consortium’s approach is to 
sequence and analyze the whole ex-
omes—or coding portions of genes—
of 10,000 individuals of five major an-
cestry groups: African American, East 
Asian, European, Hispanic, and South 
Asian. 

The search for the variants that in-
fluence an individual’s genetic predis-
position for developing type 2 diabetes 
and renal disease requires such large 
population studies and often many 
years of work, said Arlene Chapman, 

Angiotensin II blockade can slow 
the progression of chronic kidney 
disease, but how effective is it in 

kidney transplant recipients? Investigators 
recently completed a large, randomized 
placebo-controlled clinical trial that looked 
at this very question.

“Contrary to what has been observed 
in native kidney disease, angiotensin II 
blockade did not demonstrate a statis-
tically significant benefit in lessening 
fibrosis or terminal kidney failure from 
severe fibrosis,” said first author Hassan 
Ibrahim, MD, professor in the division 

of renal diseases and hypertension at the 
University of Minnesota, Twin Cities cam-
pus. “Nevertheless, angiotensin II blockade 
was safe and well tolerated.” 

The study, which is published in the 
Journal of the American Society of Nephrology, 
provides valuable information that can be 
used to design future interventional trials to 
treat kidney transplant recipients.

Trial design and results
Immunosuppressants help prolong the 
function of transplanted organs, but thera-
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pies that target non-immunological dam-
age to these organs—such as elevated 
blood pressure and tissue fibrosis—have 
not been studied. Because angiotensin II 
blockade, which causes blood vessels to 
dilate, can slow the progression of kid-
ney disease in the nontransplant setting, 
Ibrahim and his colleagues reasoned that 
the strategy should also be tested in trans-
plant recipients. 

“To our knowledge this is the first 
randomized placebo-controlled trial 
of angiotensin II blockade in these 
patients,” Ibrahim said.

The rationale for the trial rested 
on the hypothesis that blocking the 
fibrogenic effects of angiotensin II and 
ameliorating the hemodynamic conse-
quences of reduced nephron number 
would reduce structural damage in 
transplanted kidneys.

The trial included 153 kidney trans-
plant recipients who received either 
100 mg of losartan per day or pla-
cebo within 3 months of transplan-
tation. Treatment continued for 5 
years. Losartan blocks the receptor 
for angiotensin II, an important fac-
tor involved in the renin-angiotensin-
aldosterone system, which is a complex 
hormone system that regulates blood 
pressure and fluid balance.

A key premise of the trial was that 
losartan would exert a beneficial effect 
independently of its blood pressure–
lowering properties, so every effort 
was made to keep blood pressure levels 
similar in the two treatment groups. 
This involved treating patients with 
calcium-channel blockers, followed by 
diuretics as second-line therapy and 
β-blockers as third-line therapy.

The primary outcome of the trial was 
a composite of doubling of the cortical 
interstitial compartment (a precursor 
of fibrosis) from baseline to 5 years or 
end stage renal disease from interstitial 
fibrosis and tubular atrophy, previously 
termed chronic allograft nephropathy. 
In the intention-to-treat analysis of 
patients with adequate structural data, 
the primary end point occurred in six 
of 47 patients who received losartan 
and 12 of 44 patients who received 
placebo, but the investigators found 
no significant effect of losartan on time 
to a composite of end stage renal dis-
ease, death, or doubling of creatinine 
level. In a secondary analysis, losartan 
seemed to reduce the risk of a compos-
ite of doubling of interstitial volume 
or all-cause end stage renal disease by 
64 percent, but this finding requires 
validation.

Additional studies warranted

Although losartan was not associated 
with a statistically significant benefit in 
the primary outcome, it was well toler-
ated. Despite a higher level of serum 
potassium, only one case of severe 
hyperkalemia (potassium level greater 
than 6 mEq/L) occurred. Serum potas-

Losartan 
Continued from page 1
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sium levels were consistently 0.1 to 0.3 
mEq/L higher in the losartan group, 
and hyperkalemia was observed inter-
mittently in 17 of 77 (22.1 percent) 
patients in the losartan group and 5 of 
76 (6.6 percent) patients in the placebo 
group. A total of 291 adverse events 
were reported, averaging 1.71 per par-
ticipant in the losartan group and 2.09 
in the placebo group.

According to the authors, a possible 
explanation for the lack of a clear and 
robust benefit of losartan, which has 
been observed in relatively advanced 

native kidney disease, is that this study 
was a primary prevention trial that 
included many relatively low-risk 
patients, mostly white recipients of live-
donor kidney transplants who had low 
immunologic risk. 

They also noted that the degree of 
interstitial expansion in the patients in 
this study was less than what has been 
described in the literature. The study’s 
original sample size estimate and power 
calculations predicted that 60 percent of 
placebo-treated patients would double 
their cortical interstitial fractional vol-

ume or develop end stage renal disease 
from interstitial fibrosis and tubular 
atrophy, but at the end of the trial, 
fewer patients than expected reached 
that end point. 

“The event rate in the trial was much 
lower than what was expected, which 
affected the statistical power of our 
findings,” Ibrahim said.

The investigators concluded that the 
trend toward a treatment benefit from 
losartan and the lack of clear harm 
supports the performance of a larger 
clinical trial. In this regard, the findings 
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et al; for the International Registry of Recurrent and Familial HUS/TTP. Blood. 2006;108:1267-1279. 7. Ariceta G, Besbas N, Johnson S, et al; for the European Paediatric Study Group for HUS. Pediatr Nephrol. 2009;24:687-696.
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atypical Hemolytic Uremic Syndrome (aHUS)
is a chronic, genetic, lifelong disease of systemic,

complement-mediated thrombotic microangiopathy (TMA) 
with catastrophic consequences.1-5

•   33% to 40% of patients die or progress to 
end-stage renal disease (ESRD) with the fi rst 
clinical manifestation3,6

•   65% of all patients die, require dialysis, or 
have permanent renal damage within the fi rst 
year after diagnosis despite plasma exchange 
or plasma infusion6
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provide valuable information for future 
studies of non-immunological therapies 
for kidney transplant recipients. 

Consensus among experts

“Although the study had a negative 
result on the primary prevention of 
interstitial fibrosis and tubular atrophy, 
it showed the excellent tolerance of 
losartan in these patients with a good 
control of blood pressure,” said Joseph 
Campistol, MD, director of the Clinical 
Institute of Nephrology and Urology at 
the Hospital Clinic in Barcelona. “With 

these results in mind, the antihyper-
tensive treatment in transplant patients 
could be re-evaluated.” 

Ibrahim noted that results from a 
similar ongoing trial in Canada should 
provide additional information on the 
potential role of angiotensin II blockade 
in these patients. 
_______________________________
Study co-authors include Scott Jackson, 
MS, Jeffrey Connaire, MD, Arthur 
Matas, MD, Arthur Ney, MD, Ann 
West, RN, Nicole Lentsch, RN, Jensina 
Ericksen, Jenny Bodner, RN, Bertram 

Kasiske, MD, FACP (Hennepin County 
Medical Center); Behzad Najafian, MD 
(University of Washington); and Michael 
Mauer, MD (University of Minnesota).

Disclosures: The study was sponsored by 
NIDDK (grant #U01 DK060706-09). 
The drug and placebo were provided by 
Merck Pharmaceuticals.
 
The article, entitled “Angiotensin 
II Blockade in Kidney Transplant 
Recipients,” is available at http://jasn.asn-
journals.org/, doi: 10.1681/2012080777. Maintain 
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MD, professor of medicine at Emory 
University. “This research has to be 
conducted in various stages and must 
be replicated,” she said.

Including patients and controls rep-
resenting the major ancestry groups 
strengthens the likelihood that variants 
may be discovered that either charac-
terize all ancestries or just one group, 
said Chapman. Variants may include 
those that reduce risk and thereby are 
protective as well as those that increase 
risk for developing the disease, she said.

Genomics studies in the past have 
focused on individuals of Northern Eu-
ropean ancestry, said leading genom-
ics researcher Nicholas Katsanis, PhD. 
However, the variants identified in any 
one group “may be invisible in other 
populations,” he said. Katsanis is the 
Jean and George Brumley Jr., MD, pro-
fessor of developmental biology, and 
professor of pediatrics and cell biology 
at Duke University.

Because each ancestry group in the 
whole-exome studies includes equal 
numbers of controls and patients with 
type 2 diabetes, the researchers should 
be able to determine whether there are 
variants that increase or reduce an in-
dividual’s predisposition for develop-
ing diabetes, said Tanya M. Teslovich, 
PhD, who spoke about the research at a 
recent meeting of the American Society 
of Human Genetics  in San Francisco. 

Teslovich, a research fellow in sta-
tistical genetics at the University of 
Michigan, and McCarthy are among 
the 75 scientists at 27 universities and 
other institutions participating in the 
Type 2 Diabetes—GENES (Type 2 
Diabetes Genetic Exploration by Next-
generation sequencing in multi-Ethnic 
Samples) collaboration.

Although the commonly occurring 
loci already identified by genome-wide 
sequencing confer only a moderate risk, 
Teslovich and the other researchers re-
gard them as beacons.

 “We hypothesize that genes under-
lying the common signals identified in 
genome-wide sequencing also harbor 
low-frequency and rare variants,” she 
said.

“Screening the exomes in a range 
of diverse ethnic groups increases the 

range of variants of each gene surveyed, 
and thereby improves our ability to de-
tect genes showing differences in the 
patterns of the DNA codes for proteins 
between individuals with type 2 diabe-
tes and controls,” Teslovich said. 

Initial analysis of the sequence data 
of 3500 African American, East Asian, 
and South Asian individuals identified 
about 1.6 million single nucleotide 
variants (SNVs), 71.5 percent of which 
were previously unknown. 

“Only about 89,000, or 5.6 percent, 
of these 1.6 million variants are present 
in all three ancestry groups,” she said.

About 35.4 percent of the SNVs are 
unique to African Americans, while 
35.4 percent and 30.6 percent, respec-
tively, occur only in East Asians and 
South Asians. The analysis is too pre-
liminary to state that these population-
specific variants are associated with type 
2 diabetes and contribute to disease risk 
in a single population, Teslovich said.

During the analysis of the sequence 
data on the participants with East Asian 
ancestry, Teslovich and her colleagues 
found that a variant in the PAX4 gene 
is associated with type 2 diabetes. Pre-
vious studies have shown that the gene 
is involved in pancreatic islet develop-
ment and is linked to early diabetes 
onset. 

In early 2013, the researchers will 
complete the exome sequencing of the 
10,000 individuals in the study popula-
tion. About 5300 individuals, half with 
type 2 diabetes and half controls, have 
been sequenced thus far, Teslovich said. 

The study’s design should yield a 
catalog of variations, including alleles 
that are common in the general popu-
lation as well as those that are observed 
in only a small number of individuals. 

“We will then examine each of the 
variants to determine which ones may 
affect an individual’s risk of developing 
type 2 diabetes,” she said.

Even if the Type 2 Diabetes—
GENES collaboration does not iden-
tify any rarely occurring variants with 
a strong effect on risk for type 2 dia-
betes, the group’s findings will add to 
researchers’ and clinicians’ knowledge 
of diabetes.

 “To some extent that doesn’t matter 
because we can still learn a lot about 
the biology of diabetes from such vari-
ants, and that has always been our pri-
mary motivation,” McCarthy said. 

Genetic Variant
Continued from page 1
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Journal View

Nationwide data on Canadian patients with 
ESRD show similar outcomes for those 
given peritoneal dialysis (PD) versus hemo-
dialysis (HD), reports a study in Nephrology 
Dialysis Transplantation.

Using the Canadian Organ Replacement 
Register, the researchers identified 46,839 
patients who started renal replacement 
therapy from 1991 through 2004. Of these, 
69.5 percent were incident on HD and 30.5 
percent on PD. Patients were followed up 
for survival through 2007, with outcomes 
compared for patients starting dialysis in 
1991–1995, 1996–2000, and 2001–2004.

On intention-to-treat analysis across the 
study period, overall survival was better with 
PD through the first 18 months but was 
better with HD after 36 months. For the 

Very-long-term follow-up shows elevated 
rates of ESRD for overweight and obese 
adolescents, according to a report in the Ar-
chives of Internal Medicine.

The study included approximately 1.2 
million adolescents undergoing examina-
tion for compulsory military service in Is-
rael from 1967 through 1997. Linkage to 
a national ESRD registry was performed 
to identify incident cases of ESRD between 
1980 and 2010, at a mean follow-up time 
of 25 years. Body mass index at age 17 was 
evaluated as a predictor of ESRD develop-
ing in adulthood.

Treated ESRD was recorded during fol-
low-up in 874 individuals, for an incidence 
rate of 2.87 per 100,000 person-years. The 
risk was significantly elevated for participants 
with overweight or obesity in adolescence. 
The incidence rates per 100,000 person-
years were 6.08 for those in the 85th to 95th 
percentile of body mass index and 13.40 for 
those in the 95th percentile or higher.

With adjustment for blood pressure and 
other variables, the risk for the development 
of ESRD during follow-up was increased 
threefold for the overweight group and sev-
enfold for the obese group: hazard ratio 3.00 
and 6.89, respectively. The risk was espe-
cially high for diabetic ESRD, HR 5.96 for 
overweight and 19.37 for obese adolescents, 
but was also elevated for nondiabetic ESRD, 
HR 2.17 and 3.41, respectively.

With rising rates of pediatric overweight 
and obesity, it is important to evaluate the 
implications for future risk of chronic diseas-
es, including ESRD. The new study shows 
that overweight and obese adolescents are at 
increased risk of ESRD, including nondia-
betic ESRD, at 25 years’ follow-up. The 
authors call for further investigation of pos-
sible mechanisms, especially because the risk 
is increased for causes of ESRD apparently 
unrelated to obesity [Vivante A, et al. Body 
mass index in 1.2 million adolescents and 
risk for end-stage renal disease. Arch Intern 
Med 2012; 172:1644–1650]. 

In Canada, Similar 
Outcomes with HD and PD

Teen Overweight and 
Obesity Increase Long-
Term ESRD Risk

2001–2004 cohort, survival was better with 
PD for the first 2 years, after which there was 
no significant difference between PD and 
HD. Peritoneal dialysis was associated with 
a 27 percent increase in mortality for elderly 
women (older than 65) with diabetes. As 
expected, technique survival was lower with 
PD than with HD, although it improved 
slightly from the 1991–1995 cohort to the 
2001–2004 cohort.

In Canada, the use of PD as the initial 
dialysis modality has remained relatively 
stable over time but has decreased in recent 
years: from 37 percent in 1991 to 18 percent 
in 2007. The authors used newer statistical 
models to compare PD and HD survival in 
a contemporary cohort of incident dialysis 
patients in Canada.

The results show overall similar survival 
for ESRD patients receiving PD versus HD. 

Survival is higher with PD for the first 2 years 
but is similar thereafter. The authors con-
clude that “PD and HD should be seen as 
complementary modalities” offering a choice 
of treatment approaches for the individual 
patient [Yeates K, et al. Hemodialysis and 
peritoneal dialysis are associated with similar 
outcomes for end-stage renal disease treat-
ment in Canada. Nephrol Dial Transplant 
2012; 27:3568–3575].  



 Reducing the burden of  
ESA administration

INDICATION AND LIMITATIONS OF USE

OMONTYS® (peginesatide) Injection is indicated for the treatment 
of anemia due to chronic kidney disease (CKD) in adult patients 
on dialysis.
OMONTYS is not indicated and is not recommended for use in 
patients with CKD not on dialysis, in patients receiving treatment 
for cancer and whose anemia is not due to CKD, or as a substitute 
for red blood cell (RBC) transfusions in patients who require 
immediate correction of anemia. OMONTYS has not been shown 
to improve symptoms, physical functioning, or health-related 
quality of life.

IMPORTANT SAFETY INFORMATION 

WARNING: ESAs INCREASE THE RISK OF DEATH, 
MYOCARDIAL INFARCTION, STROKE, VENOUS 
THROMBOEMBOLISM, THROMBOSIS OF VASCULAR 
ACCESS AND TUMOR PROGRESSION OR RECURRENCE.
Chronic Kidney Disease:
•	 In controlled trials, patients experienced greater risks  

for death, serious adverse cardiovascular reactions, and 
stroke when administered erythropoiesis-stimulating 
agents (ESAs) to target a hemoglobin level of greater  
than 11 g/dL.

•	 No trial has identified a hemoglobin target level, ESA 
dose, or dosing strategy that does not increase these risks.

•	 Use the lowest OMONTYS dose sufficient to reduce the 
need for RBC transfusions.

Contraindications
OMONTYS is contraindicated in patients with uncontrolled 
hypertension and in patients who have had serious allergic 
reactions to OMONTYS.

Warnings and Precautions
Increased mortality, myocardial infarction, stroke,  
and thromboembolism: 
•	 Using ESAs to target a hemoglobin level of greater than 11 g/dL 

increases the risk of serious adverse cardiovascular reactions and 
has not been shown to provide additional benefit. Use caution 
in patients with coexistent cardiovascular disease and stroke. 
Patients with CKD and an insufficient hemoglobin response 
to ESA therapy may be at even greater risk for cardiovascular 
reactions and mortality. A rate of hemoglobin rise of >1 g/dL  
over 2 weeks may contribute to these risks.

•	 In controlled clinical trials of ESAs in patients with cancer, 
increased risk for death and serious adverse cardiovascular 
reactions including myocardial infarction and stroke  
was observed.

•	 There is increased mortality and/or increased risk of tumor 
progression or recurrence in patients with cancer receiving ESAs.

•	 In controlled clinical trials of ESAs, ESAs increased the risk 
of death in patients undergoing coronary artery bypass graft 
surgery (CABG) and deep venous thrombosis (DVT) in patients 
undergoing orthopedic procedures.

•	 In 2 trials of OMONTYS, patients with CKD not on dialysis 
experienced increased specific cardiovascular events.

Hypertension (see Contraindications): Appropriately control 
hypertension prior to initiation of and during treatment with 
OMONTYS. Reduce or withhold OMONTYS if blood pressure 
becomes difficult to control.
Serious allergic reactions (see Contraindications): Serious allergic 
reactions have been reported with OMONTYS. Immediately and 
permanently discontinue OMONTYS and administer appropriate 
therapy if a serious allergic reaction occurs.
Lack or loss of response to OMONTYS: Initiate a search for 
causative factors. If typical causes of lack or loss of hemoglobin 
response are excluded, evaluate for antibodies to peginesatide.
Dialysis management: Patients receiving OMONTYS may 
require adjustments to dialysis prescriptions and/or increased 
anticoagulation with heparin to prevent clotting of the 
extracorporeal circuit during hemodialysis.
Laboratory monitoring: Evaluate transferrin saturation and serum 
ferritin prior to and during OMONTYS treatment. Administer 
supplemental iron therapy when serum ferritin is less than  
100 mcg/L or when serum transferrin saturation is less than 
20%. Monitor hemoglobin every 2 weeks until stable and the 
need for RBC transfusions is minimized. Then, monitor monthly.

Adverse reactions
Most common adverse reactions in clinical studies in patients 
with CKD on dialysis treated with OMONTYS were dyspnea, 
diarrhea, nausea, cough, and arteriovenous fistula  
site complication. 

Please see accompanying Brief Summary. 
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Patients with moderate renal impairment 
have a sharply increased risk of major bleed-
ing during treatment with enoxaparin, 
suggests a report in the Archives of Internal 
Medicine.

From June through November 2009, 
164 patients at the authors’ Veterans Ad-
ministration medical center were treated 
with enoxaparin sodium (1 mg/kg every 12 

hours or 1.5 mg/kg once daily). On the ba-
sis of a creatinine clearance of 30–50 mL/
min, 59 patients were classified as having 
moderate renal impairment. Episodes of 
major bleeding—causing death, hospitaliza-
tion, longer hospital stay, or emergency de-
partment visit—were compared for patients 
with moderate renal impairment versus nor-
mal renal function (creatinine clearance over 

80 mL/min).
Twenty-two percent of patients with 

moderate renal impairment had major 
bleeding episodes while taking enoxaparin, 
compared with 5.7 percent of those with 
normal renal function. The odds ratio for 
major bleeding in the moderate renal im-
pairment group was 4.7, decreasing to 3.9 
on multivariable adjustment for other risk 

Decreased Kidney Function Increases Bleeding Risk with Enoxaparin

factors. Independently of renal function, 
the risk of major bleeding was higher in 
patients receiving enoxaparin as bridge 
therapy: 13.7 percent, compared with 8.1 
percent for those receiving new anticoagu-
lation. Thromboembolism, evaluated as a 
secondary outcome, was similar between 
groups.

Enoxaparin, a low-molecular-weight 
heparin, allows simplified dosing without 
the need for laboratory monitoring. Even 
though enoxaparin is excreted by the kid-
neys, there is no recommended dose ad-
justment for patients with moderate renal 
impairment.

This study finds a fourfold increase in 
major bleeding with enoxaparin in patients 
with moderate renal impairment. More 
research is needed to establish appropriate 
dosing of this important and widely used 
anticoagulant in patients with reduced kid-
ney function [DeCarolis DD, et al. Enoxa-
parin outcomes in patients with moderate 
renal impairment. Arch Intern Med 2012; 
172:1713–1718]. 

In high-risk older adults with hypertension 
and chronic kidney disease (CKD), add-
ing a calcium channel blocker (CCB) to 
high-dose angiotensin II receptor blockade 
(ARB) yields further reductions in cardio-
vascular events, reports a trial in Kidney In-
ternational.

The multicenter “OlmeSartan and Cal-
cium Antagonists Randomized” (OSCAR) 
trial included 1078 older Japanese adults 
with hypertension and baseline cardiovas-
cular disease and/or diabetes. In the main 
trial, patients were randomly assigned to 
upward titration of ARB or to the addi-
tion of a CCB to ARB therapy. The current 
study was a prespecified subgroup analysis 
assessing treatment responses according to 
baseline estimated GFR (eGFR).

On the basis of an eGFR of less than 
60 mL/min/1.73 m2, 353 patients had 
CKD; in almost all, eGFR was 30–59 mL/
min/1.73 m2. In patients with or without 
CKD, blood pressure was lower with CCB 
plus ARB than with high-dose ARB.

Among CKD patients, the primary 
composite outcome of cardiovascular events 
and noncardiovascular death was about 
twice as high in the high-dose ARB group: 
30 versus 16 events, hazard ratio 2.25. In 
particular, the rates of cerebrovascular and 
heart failure events were higher in CKD 
patients receiving high-dose ARB, com-
pared with CCB plus ARB. By contrast, for 
patients without CKD, the primary event 
rate was similar between treatment groups. 
The subgroup interaction was significant, 
with high-dose ARB being an independent 
prognostic factor for primary events among 

CCB plus ARB 
Improves Outcomes in 
Hypertension and CKD

Continued on page 8



BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION
OMONTYS® (peginesatide) Injection for intravenous or subcutaneous use

WARNING: ESAs INCREASE THE RISK OF DEATH, MYOCARDIAL INFARCTION, 
STROKE, VENOUS THROMBOEMBOLISM, THROMBOSIS OF VASCULAR ACCESS 

AND TUMOR PROGRESSION OR RECURRENCE.

Chronic Kidney Disease: 
•  In controlled trials, patients experienced greater risks for death, serious 

adverse cardiovascular reactions, and stroke when administered erythropoiesis-
stimulating agents (ESAs) to target a hemoglobin level of greater than 11 g/dL.

•  No trial has identified a hemoglobin target level, ESA dose, or dosing strategy 
that does not increase these risks [see Warnings and Precautions].

•  Use the lowest OMONTYS dose sufficient to reduce the need for red blood cell 
(RBC) transfusions [see Warnings and Precautions].

INDICATIONS AND USAGE
Anemia Due to Chronic Kidney Disease
OMONTYS® is indicated for the treatment of anemia due to chronic kidney disease (CKD) 
in adult patients on dialysis.
Limitations of Use
OMONTYS is not indicated and is not recommended for use:
• In patients with CKD not on dialysis because of safety concerns in this population

[see Warnings and Precautions].
• In patients receiving treatment for cancer and whose anemia is not due to CKD, because 

ESAs have shown harm in some settings and the benefit-risk factors for OMONTYS in 
this setting have not been evaluated [see Warnings and Precautions].

• As a substitute for RBC transfusions in patients who require immediate correction 
of anemia.

• OMONTYS has not been shown to improve symptoms, physical functioning or
health-related quality of life.

CONTRAINDICATIONS
OMONTYS is contraindicated in patients with:
• Uncontrolled hypertension [see Warnings and Precautions].
• Serious allergic reactions to OMONTYS [see Warnings and Precautions].
WARNINGS AND PRECAUTIONS
Increased Mortality, Myocardial Infarction, Stroke, and Thromboembolism
• In controlled clinical trials of other ESAs in patients with CKD comparing higher 

hemoglobin targets (13 - 14 g/dL) to lower targets (9 - 11.3 g/dL) (see Table 2), 
increased risk of death, myocardial infarction, stroke, congestive heart failure, 
thrombosis of hemodialysis vascular access, and other thromboembolic events was 
observed in the higher target groups.

• Using ESAs to target a hemoglobin level of greater than 11 g/dL increases the risk of 
serious adverse cardiovascular reactions and has not been shown to provide additional 
benefit. Use caution in patients with coexistent cardiovascular disease and stroke. 
Patients with CKD and an insufficient hemoglobin response to ESA therapy may be at 
even greater risk for cardiovascular reactions and mortality than other patients. A rate 
of hemoglobin rise of greater than 1 g/dL over 2 weeks may contribute to these risks.

• In controlled clinical trials of ESAs in patients with cancer, increased risk for death 
and serious adverse cardiovascular reactions was observed. These adverse reactions 
included myocardial infarction and stroke.

• In controlled clinical trials, ESAs increased the risk of death in patients undergoing 
coronary artery bypass graft surgery (CABG) and deep venous thrombosis (DVT) was 
observed in patients undergoing orthopedic procedures.

The design and overall results of 3 large trials comparing higher and lower hemoglobin 
targets are shown in Table 2 (Normal Hematocrit Study (NHS), Correction of Hemoglobin 
Outcomes in Renal Insufficiency (CHOIR) and Trial to Reduce Cardiovascular Events with 
Aranesp® Therapy (TREAT)).

Table 2  Adverse Cardiovascular Outcomes in Randomized Controlled Trials Comparing 
Higher and Lower Hemoglobin Targets in Patients With CKD

NHS
(N = 1265)

CHOIR
(N = 1432)

TREAT
(N = 4038)

Time Period of Trial 1993 to 1996 2003 to 2006 2004 to 2009

Population

Patients with CKD on 
hemodialysis with 
coexisting CHF or 
CAD, hematocrit

30 ± 3% on
epoetin alfa

Patients with CKD 
not on dialysis with 

hemoglobin < 11 g/dL
not previously 
administered
epoetin alfa

Patients with
CKD not on dialysis 
with type II diabetes, 

hemoglobin
≤ 11 g/dL

Hemoglobin Target; 
Higher vs. Lower (g/dL) 14.0 vs. 10.0 13.5 vs. 11.3 13.0 vs. ≥ 9.0

Median (Q1, Q3)
Achieved Hemoglobin 
level (g/dL)

12.6 (11.6, 13.3)
vs.

10.3 (10.0, 10.7)

13.0 (12.2, 13.4)
vs.

11.4 (11.1, 11.6)

12.5 (12.0, 12.8) vs.
10.6 (9.9, 11.3)

Primary Endpoint All-cause mortality
or non-fatal MI

All-cause mortality, 
MI, hospitalization
for CHF, or stroke

All-cause mortality, 
MI, myocardial 
ischemia, heart

failure, and stroke

Hazard Ratio or 
Relative Risk
(95% CI)

1.28 (1.06 – 1.56) 1.34 (1.03 – 1.74) 1.05 (0.94 – 1.17)

Adverse Outcome for 
Higher Target Group All-cause mortality All-cause mortality Stroke

Hazard Ratio or 
Relative Risk 
(95% CI)

1.27 (1.04 – 1.54) 1.48 (0.97 – 2.27) 1.92 (1.38 – 2.68)

Patients with Chronic Kidney Disease Not on Dialysis
OMONTYS is not indicated and is not recommended for the treatment of anemia in patients 
with CKD who are not on dialysis. 
A higher percentage of patients (22%) who received OMONTYS experienced a composite 
cardiovascular safety endpoint event compared to 17% who received darbepoetin alfa 
in two randomized, active-controlled, open-label, multi-center trials of 983 patients with 
anemia due to CKD who were not on dialysis. The trials had a pre-specified, prospective 
analysis of a composite safety endpoint consisting of death, myocardial infarction, stroke, 
or serious adverse events of congestive heart failure, unstable angina or arrhythmia
(hazard ratio 1.32, 95% CI: 0.97, 1.81). 
Increased Mortality and/or Increased Risk of Tumor Progression or Recurrence in 
Patients with Cancer receiving ESAs
OMONTYS is not indicated and is not recommended for reduction of RBC transfusions 
in patients receiving treatment for cancer and whose anemia is not due to CKD because 
ESAs have shown harm in some settings and the benefit-risk factors for OMONTYS in 
this setting have not been evaluated.
The safety and efficacy of OMONTYS have not been established for use in patients with 
anemia due to cancer chemotherapy. Results from clinical trials of ESAs in patients with 
anemia due to cancer therapy showed decreased locoregional control, progression-free 
survival and/or decreased overall survival. The findings were observed in clinical trials 
of other ESAs administered to patients with: breast cancer receiving chemotherapy, 
advanced head and neck cancer receiving radiation therapy, lymphoid malignancy, cervical 
cancer, non-small cell lung cancer, and with various malignancies who were not receiving 
chemotherapy or radiotherapy.
Hypertension
OMONTYS is contraindicated in patients with uncontrolled hypertension.
Appropriately control hypertension prior to initiation of and during treatment with 
OMONTYS. Reduce or withhold OMONTYS if blood pressure becomes difficult to 
control. Advise patients of the importance of compliance with antihypertensive therapy 
and dietary restrictions.
Serious Allergic Reactions
Serious allergic reactions, including anaphylactic reactions, hypotension, bronchospasm, 
angioedema and generalized pruritus, may occur in patients treated with OMONTYS. 
Immediately and permanently discontinue OMONTYS and administer appropriate therapy 
if a serious allergic reaction occurs.
Lack or Loss of Response to OMONTYS
For lack or loss of hemoglobin response to OMONTYS, initiate a search for causative 
factors (e.g., iron deficiency, infection, inflammation, bleeding). If typical causes of lack 
or loss of hemoglobin response are excluded, evaluate the patient for the presence of 
antibodies to peginesatide. In the absence of antibodies to peginesatide, follow dosing 
recommendations for management of patients with an insufficient hemoglobin response 
to OMONTYS therapy.
Contact Affymax, Inc. (1-855-466-6689) to perform assays for binding and neutralizing antibodies.
Dialysis Management
Patients may require adjustments in their dialysis prescriptions after initiation of OMONTYS. 
Patients receiving OMONTYS may require increased anticoagulation with heparin to prevent 
clotting of the extracorporeal circuit during hemodialysis.

®

Laboratory Monitoring
Evaluate transferrin saturation and serum ferritin prior to and during OMONTYS 
treatment. Administer supplemental iron therapy when serum ferritin is less than
100 mcg/L or when serum transferrin saturation is less than 20%. The majority of 
patients with CKD will require supplemental iron during the course of ESA therapy. 
Following initiation of therapy and after each dose adjustment, monitor hemoglobin 
every 2 weeks until the hemoglobin is stable and sufficient to minimize the need for 
RBC transfusion. Thereafter, hemoglobin should be monitored at least monthly provided 
hemoglobin levels remain stable.
ADVERSE REACTIONS
The following serious adverse reactions are discussed in greater detail in other sections 
of the labeling:
• Increased Mortality, Myocardial Infarction, Stroke, and Thromboembolism

[see Warnings and Precautions]
• Hypertension [see Warnings and Precautions]
• Serious allergic reactions [see Warnings and Precautions]
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical studies of OMONTYS cannot be directly compared to rates 
in the clinical trials of other drugs and may not reflect the rates observed in practice.
Patients with Chronic Kidney Disease
Adverse reactions were determined based on pooled data from two active controlled 
studies of 1066 dialysis patients treated with OMONTYS and 542 treated with epoetin, 
including 938 exposed for at least 6 months and 825 exposed for greater than one year to 
OMONTYS. The population for OMONTYS was 20 to 93 years of age, 58.5% male, and the 
percentages of Caucasian, Black (including African Americans), and Asian patients were 
57.9%, 37.4%, and 3.1%, respectively. The median weight adjusted dose of OMONTYS 
was 0.07 mg/kg and 113 U/week/kg of epoetin.
Table 3 summarizes the most frequent adverse reactions (≥10%) in dialysis patients 
treated with OMONTYS.

Table 3  Adverse Reactions Occurring in ≥10% of Dialysis Patients Treated 
with OMONTYS

Adverse Reactions

Dialysis Patients 
Treated with 
OMONTYS
(N = 1066)

Dialysis Patients 
Treated with Epoetin

(N = 542)

Gastrointestinal Disorders
Diarrhea 18.4% 15.9%
Nausea 17.4% 19.6%
Vomiting 15.3% 13.3%

Respiratory, Thoracic and Mediastinal Disorders
Dyspnea 18.4% 19.4%
Cough 15.9% 16.6%

Injury, Poisoning and Procedural Complications
Arteriovenous Fistula
Site Complication 16.1% 16.6%

Procedural Hypotension 10.9% 12.5%
Nervous System Disorders

Headache 15.4% 15.9%
Musculoskeletal and Connective Tissue Disorders

Muscle Spasms 15.3% 17.2%
Pain in Extremity 10.9% 12.7%
Back Pain 10.9% 11.3%
Arthralgia 10.7% 9.8%

Vascular Disorders
Hypotension 14.2% 14.6%
Hypertension 13.2% 11.4%

General Disorders and Administration Site Conditions
Pyrexia 12.2% 14.0%

Metabolism and Nutrition Disorders
Hyperkalemia 11.4% 11.8%

Infections and Infestations
Upper Respiratory Tract Infection 11.0% 12.4%

Seizures have occurred in patients participating in OMONTYS clinical studies. During the 
first several months following initiation of OMONTYS, blood pressure and the presence 
of premonitory neurologic symptoms should be monitored closely.
Advise patients to contact their healthcare practitioner for new-onset seizures, premonitory 
symptoms, or change in seizure frequency.
Allergic and infusion-related reactions have been reported in patients treated with OMONTYS.  

Postmarketing Experience
Because postmarketing reporting of adverse reactions is voluntary and from a population 
of uncertain size, it is not always possible to reliably estimate their frequency or establish 
a causal relationship to drug exposure.
Serious allergic reactions have been reported during postmarketing use of OMONTYS 
[see Warnings and Precautions].
Immunogenicity
Of the 2357 patients tested during clinical trials, 29 (1.2%) had detectable levels of 
peginesatide-specific binding antibodies. There was a higher incidence of peginesatide-
specific binding antibodies in patients dosed subcutaneously (1.9%) as compared to 
those dosed intravenously (0.7%). Peginesatide neutralizing antibodies were detected
in vitro using a cell-based functional assay in 21 of these patients (0.9%). In approximately 
half of all antibody-positive patients, the presence of antibodies was associated with 
declining hemoglobin levels, the requirement for increased doses of OMONTYS to maintain 
hemoglobin levels, and/or transfusion for anemia of CKD. No cases of pure red cell aplasia 
(PRCA) developed in patients receiving OMONTYS during clinical trials.
DRUG INTERACTIONS
No formal drug/drug interaction studies have been performed. Peginesatide does not bind 
to serum albumin or lipoproteins as demonstrated in in vitro protein binding studies in rat, 
monkey and human sera. In vitro studies conducted with human hepatocytes or microsomes 
have shown no potential for peginesatide to induce or inhibit CYP450 enzymes.
USE IN SPECIFIC POPULATIONS
Pregnancy
Pregnancy Category C
There are no adequate and well-controlled studies in pregnant women. Peginesatide was 
teratogenic and caused embryofetal lethality when administered to pregnant animals at 
doses and/or exposures that resulted in polycythemia. OMONTYS should be used during 
pregnancy only if the potential benefit justifies the potential risk to the fetus.
Administration of peginesatide by intravenous injection to rats and rabbits during 
organogenesis was associated with  embryofetal toxicity and malformations. Dosing was 
every third day in rats for a total of 5 doses and every fifth day in rabbits for a total of
3 doses (0.01 to 50 mg/kg/dose). In rats and rabbits, adverse embryofetal effects included 
reduced fetal weight, increased resorption, embryofetal lethality, cleft palate (rats only), 
sternum anomalies, unossification of sternebrae and metatarsals, and reduced ossification 
of some bones. Embryofetal toxicity was evident in rats at peginesatide doses of ≥1 mg/kg
and the malformations (cleft palate and sternoschisis, and variations in blood vessels) were 
mostly evident at doses of ≥10 mg/kg. The dose of 1 mg/kg results in exposures (AUC) 
comparable to those in humans after intravenous administration at a dose of 0.35 mg/kg
in patients on dialysis. In a separate embryofetal developmental study in rats, reduced 
fetal weight and reduced ossification were seen at a lower dose of 0.25 mg/kg. Reduced 
fetal weight and delayed ossification in rabbits were observed at ≥0.5 mg/kg/dose of 
peginesatide. In a separate embryofetal developmental study in rabbits, adverse findings 
were observed at lower doses and included increased incidence of fused sternebrae at 
0.25 mg/kg. The effects in rabbits were observed at doses lower (5% - 50%) than the 
dose of 0.35 mg/kg in patients.
Nursing Mothers
It is not known whether peginesatide is excreted in human milk. Because many drugs are 
excreted into human milk, caution should be exercised when OMONTYS

 

is administered 
to a nursing woman.
Pediatric Use
The safety and efficacy of OMONTYS in pediatric patients have not been established.
Geriatric Use
Of the total number of dialysis patients in Phase 3 clinical studies of OMONTYS, 32.5% 
were age 65 and over, while 13% were age 75 and over. No overall differences in safety 
or effectiveness were observed between these subjects and younger subjects.
OVERDOSAGE
OMONTYS overdosage can elevate hemoglobin levels above the desired level, which 
should be managed with discontinuation or reduction of OMONTYS dosage and/or with 
phlebotomy, as clinically indicated. Cases of severe hypertension have been observed 
following overdose with ESAs [see Warnings and Precautions].
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patients with CKD.
High-dose ARB therapy lowers the rate 

of cardiovascular and renal events in certain 
high-risk groups of patients with hyperten-
sion. The combination of an ARB with a 
CCB is a recommended treatment for the 
general hypertensive population.

This OSCAR subgroup analysis sug-
gests that ARB plus CCB is more effective 
than high-dose ARB for elderly high-risk 
patients with CKD. In this group, the com-
bination yields a lower risk of cardiovascular 
events, particularly stroke and heart failure. 
The results lend new insights for decisions 
about antihypertensive therapy for older 
adults with CKD [Kim-Matsuyama S, et 
al. An angiotensin II receptor blocker–calci-
um channel blocker combination prevents 
cardiovascular events in elderly high-risk 
hypertensive patients with chronic kidney 
disease better than high-dose angiotensin 
II receptor blockade alone in hypertensive 
patients with diabetic nephropathy. Kidney 
Int 2013; 83:167–176].  

The risk of angioedema appears higher for 
patients taking angiotensin-converting en-
zyme inhibitors (ACEIs) compared with 
other drugs targeting the renin-angiotensin-
aldosterone system, according to a study in 
the Archives of Internal Medicine.

The retrospective analysis included adult 
patients from 17 health plans contributing 
data to the Mini-Sentinel program. From 
2001 through 2010, more than 1.8 million 
patients started treatment with an ACEI, 
467,313 with an angiotensin receptor 
blocker (ARB), and 4867 with the direct 
renin inhibitor aliskiren. A propensity score 
approach was used to compare the risk of 
angioedema between these three groups 
and with 1.6 million patients starting treat-
ment with a β-blocker.

The “real-world” study showed an over-
all low rate of angioedema, with a total of 
4511 events during follow-up. However, 
risk was elevated with ACEIs or aliskiren. 
The cumulative incidence per 1000 pa-
tients was 1.79 with ACEIs and 1.44 with 
aliskiren, compared with 0.62 with ARBs 
and 0.58 with β-blockers. The incidence 
rates per 1000 person-years were 4.38 for 
ACEIs and 4.67 for aliskiren, compared 
with 1.66 for ARBs and 1.67 for β-blockers.

The adjusted hazard ratio for angioede-
ma (compared with β-blockers) was 3.04 
with ACEIs and 2.85 for aliskiren. The risk 
of serious angioedema causing airway ob-
struction was low, but higher with ACEIs.

Some reports have linked drugs target-
ing the renin-angiotensin-aldosterone sys-
tem to an increased risk of angioedema, 
but few have addressed the magnitude of 
this risk or the differences in risk between 
drug classes. The new study suggests that 

Influenza and pneumococcal vaccination 
are associated with improved survival for pa-
tients receiving dialysis, concludes a report 
in the American Journal of Kidney Diseases.

The study included data from 903 of 
1033 dialysis facilities in ESRD Networks 6, 
11, and 15. The centers provided informa-
tion on health status at the start of dialysis, 

receipt of influenza and pneumococcal vac-
cination, and mortality associated with the 
2005–2006 influenza season. The analysis 
included data on 36,966 patients who had 
been receiving dialysis for at least 1 year as 
of the end of 2005. All-cause mortality was 
compared for vaccinated versus unvaccinat-
ed patients.

ACEIs Linked to 
Increased Angioedema 
Risk

Vaccines Improve Survival in Dialysis PatientsCCB plus ARB
Continued from page 7

angioedema risk, though low overall, is el-
evated threefold in patients taking ACEIs 
compared with β-blockers.  Aliskiren may 
also increase risk, according to studies based 
on a small number of cases; risk may differ 
for individual ARBs as well [Toh S, et al. 
Comparative risk for angioedema associated 
with the use of drugs that target the renin-
angiotensin-aldosterone system. Arch Intern 
Med 2012; 172:1582–1589].  



BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION
OMONTYS® (peginesatide) Injection for intravenous or subcutaneous use

WARNING: ESAs INCREASE THE RISK OF DEATH, MYOCARDIAL INFARCTION, 
STROKE, VENOUS THROMBOEMBOLISM, THROMBOSIS OF VASCULAR ACCESS 

AND TUMOR PROGRESSION OR RECURRENCE.

Chronic Kidney Disease: 
•  In controlled trials, patients experienced greater risks for death, serious 

adverse cardiovascular reactions, and stroke when administered erythropoiesis-
stimulating agents (ESAs) to target a hemoglobin level of greater than 11 g/dL.

•  No trial has identified a hemoglobin target level, ESA dose, or dosing strategy 
that does not increase these risks [see Warnings and Precautions].

•  Use the lowest OMONTYS dose sufficient to reduce the need for red blood cell 
(RBC) transfusions [see Warnings and Precautions].

INDICATIONS AND USAGE
Anemia Due to Chronic Kidney Disease
OMONTYS® is indicated for the treatment of anemia due to chronic kidney disease (CKD) 
in adult patients on dialysis.
Limitations of Use
OMONTYS is not indicated and is not recommended for use:
• In patients with CKD not on dialysis because of safety concerns in this population

[see Warnings and Precautions].
• In patients receiving treatment for cancer and whose anemia is not due to CKD, because 

ESAs have shown harm in some settings and the benefit-risk factors for OMONTYS in 
this setting have not been evaluated [see Warnings and Precautions].

• As a substitute for RBC transfusions in patients who require immediate correction 
of anemia.

• OMONTYS has not been shown to improve symptoms, physical functioning or
health-related quality of life.

CONTRAINDICATIONS
OMONTYS is contraindicated in patients with:
• Uncontrolled hypertension [see Warnings and Precautions].
• Serious allergic reactions to OMONTYS [see Warnings and Precautions].
WARNINGS AND PRECAUTIONS
Increased Mortality, Myocardial Infarction, Stroke, and Thromboembolism
• In controlled clinical trials of other ESAs in patients with CKD comparing higher 

hemoglobin targets (13 - 14 g/dL) to lower targets (9 - 11.3 g/dL) (see Table 2), 
increased risk of death, myocardial infarction, stroke, congestive heart failure, 
thrombosis of hemodialysis vascular access, and other thromboembolic events was 
observed in the higher target groups.

• Using ESAs to target a hemoglobin level of greater than 11 g/dL increases the risk of 
serious adverse cardiovascular reactions and has not been shown to provide additional 
benefit. Use caution in patients with coexistent cardiovascular disease and stroke. 
Patients with CKD and an insufficient hemoglobin response to ESA therapy may be at 
even greater risk for cardiovascular reactions and mortality than other patients. A rate 
of hemoglobin rise of greater than 1 g/dL over 2 weeks may contribute to these risks.

• In controlled clinical trials of ESAs in patients with cancer, increased risk for death 
and serious adverse cardiovascular reactions was observed. These adverse reactions 
included myocardial infarction and stroke.

• In controlled clinical trials, ESAs increased the risk of death in patients undergoing 
coronary artery bypass graft surgery (CABG) and deep venous thrombosis (DVT) was 
observed in patients undergoing orthopedic procedures.

The design and overall results of 3 large trials comparing higher and lower hemoglobin 
targets are shown in Table 2 (Normal Hematocrit Study (NHS), Correction of Hemoglobin 
Outcomes in Renal Insufficiency (CHOIR) and Trial to Reduce Cardiovascular Events with 
Aranesp® Therapy (TREAT)).

Table 2  Adverse Cardiovascular Outcomes in Randomized Controlled Trials Comparing 
Higher and Lower Hemoglobin Targets in Patients With CKD

NHS
(N = 1265)

CHOIR
(N = 1432)

TREAT
(N = 4038)

Time Period of Trial 1993 to 1996 2003 to 2006 2004 to 2009

Population

Patients with CKD on 
hemodialysis with 
coexisting CHF or 
CAD, hematocrit

30 ± 3% on
epoetin alfa

Patients with CKD 
not on dialysis with 

hemoglobin < 11 g/dL
not previously 
administered
epoetin alfa

Patients with
CKD not on dialysis 
with type II diabetes, 

hemoglobin
≤ 11 g/dL

Hemoglobin Target; 
Higher vs. Lower (g/dL) 14.0 vs. 10.0 13.5 vs. 11.3 13.0 vs. ≥ 9.0

Median (Q1, Q3)
Achieved Hemoglobin 
level (g/dL)

12.6 (11.6, 13.3)
vs.

10.3 (10.0, 10.7)

13.0 (12.2, 13.4)
vs.

11.4 (11.1, 11.6)

12.5 (12.0, 12.8) vs.
10.6 (9.9, 11.3)

Primary Endpoint All-cause mortality
or non-fatal MI

All-cause mortality, 
MI, hospitalization
for CHF, or stroke

All-cause mortality, 
MI, myocardial 
ischemia, heart

failure, and stroke

Hazard Ratio or 
Relative Risk
(95% CI)

1.28 (1.06 – 1.56) 1.34 (1.03 – 1.74) 1.05 (0.94 – 1.17)

Adverse Outcome for 
Higher Target Group All-cause mortality All-cause mortality Stroke

Hazard Ratio or 
Relative Risk 
(95% CI)

1.27 (1.04 – 1.54) 1.48 (0.97 – 2.27) 1.92 (1.38 – 2.68)

Patients with Chronic Kidney Disease Not on Dialysis
OMONTYS is not indicated and is not recommended for the treatment of anemia in patients 
with CKD who are not on dialysis. 
A higher percentage of patients (22%) who received OMONTYS experienced a composite 
cardiovascular safety endpoint event compared to 17% who received darbepoetin alfa 
in two randomized, active-controlled, open-label, multi-center trials of 983 patients with 
anemia due to CKD who were not on dialysis. The trials had a pre-specified, prospective 
analysis of a composite safety endpoint consisting of death, myocardial infarction, stroke, 
or serious adverse events of congestive heart failure, unstable angina or arrhythmia
(hazard ratio 1.32, 95% CI: 0.97, 1.81). 
Increased Mortality and/or Increased Risk of Tumor Progression or Recurrence in 
Patients with Cancer receiving ESAs
OMONTYS is not indicated and is not recommended for reduction of RBC transfusions 
in patients receiving treatment for cancer and whose anemia is not due to CKD because 
ESAs have shown harm in some settings and the benefit-risk factors for OMONTYS in 
this setting have not been evaluated.
The safety and efficacy of OMONTYS have not been established for use in patients with 
anemia due to cancer chemotherapy. Results from clinical trials of ESAs in patients with 
anemia due to cancer therapy showed decreased locoregional control, progression-free 
survival and/or decreased overall survival. The findings were observed in clinical trials 
of other ESAs administered to patients with: breast cancer receiving chemotherapy, 
advanced head and neck cancer receiving radiation therapy, lymphoid malignancy, cervical 
cancer, non-small cell lung cancer, and with various malignancies who were not receiving 
chemotherapy or radiotherapy.
Hypertension
OMONTYS is contraindicated in patients with uncontrolled hypertension.
Appropriately control hypertension prior to initiation of and during treatment with 
OMONTYS. Reduce or withhold OMONTYS if blood pressure becomes difficult to 
control. Advise patients of the importance of compliance with antihypertensive therapy 
and dietary restrictions.
Serious Allergic Reactions
Serious allergic reactions, including anaphylactic reactions, hypotension, bronchospasm, 
angioedema and generalized pruritus, may occur in patients treated with OMONTYS. 
Immediately and permanently discontinue OMONTYS and administer appropriate therapy 
if a serious allergic reaction occurs.
Lack or Loss of Response to OMONTYS
For lack or loss of hemoglobin response to OMONTYS, initiate a search for causative 
factors (e.g., iron deficiency, infection, inflammation, bleeding). If typical causes of lack 
or loss of hemoglobin response are excluded, evaluate the patient for the presence of 
antibodies to peginesatide. In the absence of antibodies to peginesatide, follow dosing 
recommendations for management of patients with an insufficient hemoglobin response 
to OMONTYS therapy.
Contact Affymax, Inc. (1-855-466-6689) to perform assays for binding and neutralizing antibodies.
Dialysis Management
Patients may require adjustments in their dialysis prescriptions after initiation of OMONTYS. 
Patients receiving OMONTYS may require increased anticoagulation with heparin to prevent 
clotting of the extracorporeal circuit during hemodialysis.

®

Laboratory Monitoring
Evaluate transferrin saturation and serum ferritin prior to and during OMONTYS 
treatment. Administer supplemental iron therapy when serum ferritin is less than
100 mcg/L or when serum transferrin saturation is less than 20%. The majority of 
patients with CKD will require supplemental iron during the course of ESA therapy. 
Following initiation of therapy and after each dose adjustment, monitor hemoglobin 
every 2 weeks until the hemoglobin is stable and sufficient to minimize the need for 
RBC transfusion. Thereafter, hemoglobin should be monitored at least monthly provided 
hemoglobin levels remain stable.
ADVERSE REACTIONS
The following serious adverse reactions are discussed in greater detail in other sections 
of the labeling:
• Increased Mortality, Myocardial Infarction, Stroke, and Thromboembolism

[see Warnings and Precautions]
• Hypertension [see Warnings and Precautions]
• Serious allergic reactions [see Warnings and Precautions]
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical studies of OMONTYS cannot be directly compared to rates 
in the clinical trials of other drugs and may not reflect the rates observed in practice.
Patients with Chronic Kidney Disease
Adverse reactions were determined based on pooled data from two active controlled 
studies of 1066 dialysis patients treated with OMONTYS and 542 treated with epoetin, 
including 938 exposed for at least 6 months and 825 exposed for greater than one year to 
OMONTYS. The population for OMONTYS was 20 to 93 years of age, 58.5% male, and the 
percentages of Caucasian, Black (including African Americans), and Asian patients were 
57.9%, 37.4%, and 3.1%, respectively. The median weight adjusted dose of OMONTYS 
was 0.07 mg/kg and 113 U/week/kg of epoetin.
Table 3 summarizes the most frequent adverse reactions (≥10%) in dialysis patients 
treated with OMONTYS.

Table 3  Adverse Reactions Occurring in ≥10% of Dialysis Patients Treated 
with OMONTYS

Adverse Reactions

Dialysis Patients 
Treated with 
OMONTYS
(N = 1066)

Dialysis Patients 
Treated with Epoetin

(N = 542)

Gastrointestinal Disorders
Diarrhea 18.4% 15.9%
Nausea 17.4% 19.6%
Vomiting 15.3% 13.3%

Respiratory, Thoracic and Mediastinal Disorders
Dyspnea 18.4% 19.4%
Cough 15.9% 16.6%

Injury, Poisoning and Procedural Complications
Arteriovenous Fistula
Site Complication 16.1% 16.6%

Procedural Hypotension 10.9% 12.5%
Nervous System Disorders

Headache 15.4% 15.9%
Musculoskeletal and Connective Tissue Disorders

Muscle Spasms 15.3% 17.2%
Pain in Extremity 10.9% 12.7%
Back Pain 10.9% 11.3%
Arthralgia 10.7% 9.8%

Vascular Disorders
Hypotension 14.2% 14.6%
Hypertension 13.2% 11.4%

General Disorders and Administration Site Conditions
Pyrexia 12.2% 14.0%

Metabolism and Nutrition Disorders
Hyperkalemia 11.4% 11.8%

Infections and Infestations
Upper Respiratory Tract Infection 11.0% 12.4%

Seizures have occurred in patients participating in OMONTYS clinical studies. During the 
first several months following initiation of OMONTYS, blood pressure and the presence 
of premonitory neurologic symptoms should be monitored closely.
Advise patients to contact their healthcare practitioner for new-onset seizures, premonitory 
symptoms, or change in seizure frequency.
Allergic and infusion-related reactions have been reported in patients treated with OMONTYS.  

Postmarketing Experience
Because postmarketing reporting of adverse reactions is voluntary and from a population 
of uncertain size, it is not always possible to reliably estimate their frequency or establish 
a causal relationship to drug exposure.
Serious allergic reactions have been reported during postmarketing use of OMONTYS 
[see Warnings and Precautions].
Immunogenicity
Of the 2357 patients tested during clinical trials, 29 (1.2%) had detectable levels of 
peginesatide-specific binding antibodies. There was a higher incidence of peginesatide-
specific binding antibodies in patients dosed subcutaneously (1.9%) as compared to 
those dosed intravenously (0.7%). Peginesatide neutralizing antibodies were detected
in vitro using a cell-based functional assay in 21 of these patients (0.9%). In approximately 
half of all antibody-positive patients, the presence of antibodies was associated with 
declining hemoglobin levels, the requirement for increased doses of OMONTYS to maintain 
hemoglobin levels, and/or transfusion for anemia of CKD. No cases of pure red cell aplasia 
(PRCA) developed in patients receiving OMONTYS during clinical trials.
DRUG INTERACTIONS
No formal drug/drug interaction studies have been performed. Peginesatide does not bind 
to serum albumin or lipoproteins as demonstrated in in vitro protein binding studies in rat, 
monkey and human sera. In vitro studies conducted with human hepatocytes or microsomes 
have shown no potential for peginesatide to induce or inhibit CYP450 enzymes.
USE IN SPECIFIC POPULATIONS
Pregnancy
Pregnancy Category C
There are no adequate and well-controlled studies in pregnant women. Peginesatide was 
teratogenic and caused embryofetal lethality when administered to pregnant animals at 
doses and/or exposures that resulted in polycythemia. OMONTYS should be used during 
pregnancy only if the potential benefit justifies the potential risk to the fetus.
Administration of peginesatide by intravenous injection to rats and rabbits during 
organogenesis was associated with  embryofetal toxicity and malformations. Dosing was 
every third day in rats for a total of 5 doses and every fifth day in rabbits for a total of
3 doses (0.01 to 50 mg/kg/dose). In rats and rabbits, adverse embryofetal effects included 
reduced fetal weight, increased resorption, embryofetal lethality, cleft palate (rats only), 
sternum anomalies, unossification of sternebrae and metatarsals, and reduced ossification 
of some bones. Embryofetal toxicity was evident in rats at peginesatide doses of ≥1 mg/kg
and the malformations (cleft palate and sternoschisis, and variations in blood vessels) were 
mostly evident at doses of ≥10 mg/kg. The dose of 1 mg/kg results in exposures (AUC) 
comparable to those in humans after intravenous administration at a dose of 0.35 mg/kg
in patients on dialysis. In a separate embryofetal developmental study in rats, reduced 
fetal weight and reduced ossification were seen at a lower dose of 0.25 mg/kg. Reduced 
fetal weight and delayed ossification in rabbits were observed at ≥0.5 mg/kg/dose of 
peginesatide. In a separate embryofetal developmental study in rabbits, adverse findings 
were observed at lower doses and included increased incidence of fused sternebrae at 
0.25 mg/kg. The effects in rabbits were observed at doses lower (5% - 50%) than the 
dose of 0.35 mg/kg in patients.
Nursing Mothers
It is not known whether peginesatide is excreted in human milk. Because many drugs are 
excreted into human milk, caution should be exercised when OMONTYS

 

is administered 
to a nursing woman.
Pediatric Use
The safety and efficacy of OMONTYS in pediatric patients have not been established.
Geriatric Use
Of the total number of dialysis patients in Phase 3 clinical studies of OMONTYS, 32.5% 
were age 65 and over, while 13% were age 75 and over. No overall differences in safety 
or effectiveness were observed between these subjects and younger subjects.
OVERDOSAGE
OMONTYS overdosage can elevate hemoglobin levels above the desired level, which 
should be managed with discontinuation or reduction of OMONTYS dosage and/or with 
phlebotomy, as clinically indicated. Cases of severe hypertension have been observed 
following overdose with ESAs [see Warnings and Precautions].
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During the 2005–2006 season, 41.8 
percent of patients were vaccinated against 
influenza and pneumococcal disease. Vac-
cinated patients were older, in worse health, 
more likely not to be black, and more likely 
to be receiving hemodialysis. The 1-year 
mortality was 17.1 percent overall, 15.9 
percent for patients receiving both vaccina-
tions, and 20.3 percent for those receiving 

neither vaccination. Mortality was even 
higher for patients who refused vaccination 
for “other reasons” or whose vaccination sta-
tus was unknown.

Both vaccinations, alone and together, 
were associated with lower mortality. In ad-
justed models, the odds ratios for death were 
0.71 for patients with influenza vaccination 
alone, 0.76 for those with pneumococcal 

vaccination alone, and 0.61 for those with 
both vaccinations. These patterns were sup-
ported on survival analysis.

Dialysis patients are a high-priority group 
for vaccination against influenza and other 
vaccine-preventable diseases. Because of their 
frequent interactions with health profession-
als, they have repeated opportunities for vac-
cinations and other preventive care.

Although much more work is needed in 
development and clinical application, risk 
models to predict chronic kidney disease 
(CKD) and its progression show “accepta-
ble” discrimination, concludes a systematic 
review in PLOS Medicine.

The investigators performed a critical as-
sessment of CKD risk models. A literature 
search identified 26 publications reporting 
on the development, validation, or impact 
assessment of models to predict the risk of 
CKD occurrence or progression. Discrimi-
nation, recalibration, and reclassification 
performance were assessed, along with vali-
dation and impact assessment.

In derivation samples, most of the CKD 
risk models showed acceptable to good dis-
criminatory performance, with area under 
the receiver operating characteristics curve 
values greater than 0.70. Calibration was 
generally acceptable, although less fre-
quently evaluated. External validation was 
performed for only eight out of 30 occur-
rence models and five out of 17 progres-
sion models, with modest-to-acceptable 
discrimination.

The studies provided little information 
on the predictive value of newer circula-
tory or genetic CKD biomarkers, or on the 
clinical impact of the prediction models. In 
addition to a lack of validation studies, the 
derivation samples were limited by a lack of 
ethnic diversity. Limitations of the review 
included the lack of a consensus approach 
to rating prediction models and the diffi-
culty of assessing publication bias.

Risk assessment of CKD has important 
implications for prevention and early detec-
tion. Although risk factors for CKD devel-
opment and progression have been identi-
fied, their value in CKD risk stratification 
through clinical prediction models has yet 
to be established.

“These findings suggest that the develop-
ment and clinical application of CKD risk 
models is still in its infancy,” the investiga-
tors conclude. Although published models 
show acceptable discriminatory perform-
ance, their value in clinical practice remains 
to be demonstrated. More work on calibra-
tion and external validation is needed before 
the models are incorporated into clinical 
guidelines [Echouffo-Tcheugui JB, Kengne 
AP. Risk models to predict chronic kidney 
disease and its progression: a systematic re-
view. PLOS Med 2012; 9(11):e1001344; 
doi:10.1371/journal.pmed.1001344].  

CKD Prediction Models 
Are “In Their Infancy”

This large analysis demonstrates “signifi-
cant, strong, and independent” improve-
ment in survival among dialysis patients 
who receive influenza and/or pneumococ-
cal vaccination. The investigators conclude, 
“Every dialysis visit can be a preventive 
health opportunity for those not yet im-
munized.” [Bond TC, et al. Mortality of 
dialysis patients according to influenza and 
pneumococcal vaccination status. Am J 
Kidney Dis 2012; 60:959–965]. 
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Reducing Catheter Dependency

• Fewer Infections: 69% reduced 
 infection rate compared with    
 catheters1

• Superior Dialysis Adequacy: 1.7 Kt/V, 
 a 16% to 32% improvement compared  
 with catheters1

• High Patency Rates: Up to 87% 
 cumulative patency at 2 years1, 2

• Cost Savings: A 23% average savings 
 per year compared with catheters3

HeRO (Hemodialysis Reliable OutFlow) 
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to maintain long-term access for 
hemodialysis patients with central 
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Policy Update

Fiscal Cliff Deal a Mixed Bag

The worst outcomes of the “fiscal 
cliff” were averted for now with 
President Barack Obama’s sign-

ing into law the American Taxpayer Relief 
Act (ATRA) on January 2. In addition to 
permanently extending most of the 2001 
and 2003 temporary tax cuts, the new 
law includes spending cuts to prevent a 
nearly $27 billion cut to Medicare phy-
sician reimbursement rates in 2013, and 
delays sequestration—automatic across-
the-board spending cuts to federal dis-
cretionary spending and a 2 percent cut 
to other Medicare services initially sched-
uled to take effect January 2, 2013—for 
2 months until March 2013.

The new March deadline enacted for 
dealing with sequestration also coin-
cides with two other major deadlines. 
The U.S. government faces a possible 
government shutdown in March (when 
current appropriations for government 
expire) unless Congress approves appro-
priations for the remainder of Fiscal Year 
(FY) 2013. Moreover, the United States 
government will default on its debt soon 
unless Congress raises the “debt ceiling,” 
the legal limit of how much debt the 
United States can assume.

Dialysis-specific provisions 
bring challenges, opportunities 
for 2013

For patients with kidney disease and 
the nephrologists who treat them, the 
fiscal cliff deal Congress brokered was 
a mixed bag. To pay for the tax cut ex-
tension, Medicare physician payments 
in 2013 (see box, page 12), and other 
costly components of the deal, Congress 
had to identify savings from government 
operations to “offset” those costs. 

A Government Accountability Of-
fice (GAO) report released in December 
2012 described significant potential sav-
ings in the Medicare End-Stage Renal 
Disease (ESRD) Program and  caught 
Congress’ attention. In a nutshell, the 
GAO report suggested that Medicare 
had been paying for more erythropoie-
sis-stimulating agents (ESAs) than were 
being administered. GAO concluded 
that by “rebasing” the base bundled pay-
ment rate, the Centers for Medicare & 
Medicaid Services (CMS) would reduce 
its ESA costs considerably. As described 
in the January issue of ASN Kidney 
News, many in the kidney commu-
nity—including ASN—expressed con-
cerns about a congressionally-mandated 
rebasing based on a report that focused 
on just one element of ESRD care. 

Despite these concerns, when the 
Congressional Budget Office estimated 
that rebasing could save nearly $5 bil-
lion over 10 years, Congress moved 

forward with using it as an “offset” in 
the fiscal cliff deal. However, it is criti-
cal to note that this figure is an estimate 
only: Medicare is not legally mandated 
to actually achieve that level of savings. 
Thus far, some estimates floating around 
Washington have “guesstimated” rebas-
ing could result in an approximately $10 
reduction in the base rate (about 4 per-
cent) of each payment. 

While it remains to be seen how 
much savings CMS will ultimately wrest 
through rebasing, five key components 
that will affect the kidney community 
in the shorter term emerged from the 
dialysis-related provisions of the fiscal 
cliff deal. Specifically, the deal: 
1.	 Granted CMS authority to re-

base the bundled payment rate. 
Prior to the passage of ATRA, CMS 
did not actually believe that it had 
the legal authority to rebase the bun-
dle—an important detail the GAO 
report clarified. Through ATRA, 
Congress specified that CMS not 
only has the authority to rebase, but 
also now has a mandate to do so. It is 
likely that CMS will begin the rebas-
ing process in the 2013 rulemaking 
cycle.  

2.	 Specified data years to inform 
rebasing calculations. ATRA 
instructs the secretary of the De-
partment of Health and Human 
Services (HHS) to compare base 
biologic rates in the 2007 rule with 
2012 utilization rates, and to use 
data from the most recent year avail-
able—2012—in rebasing calcula-
tions. Importantly, the Secretary 
must also use the most recently avail-
able Average Sales Prices (ASP) and 
examine other changes in prices for 
drugs and biologics.

3.	 Mandated an analysis of case-
mix adjustments by 2016. 
ATRA further instructs the HHS 
secretary to conduct an analysis of 
the current case-mix adjustors to the 
bundled payment system and make 
necessary revisions by 2016. Given 
that case-mix adjustors—established 
in 2010—have been viewed as a par-
ticularly flawed element of the bun-
dled payment system by some, the 
possibility for improvement is now 
on the table. 

4.	 Delayed addition of oral-only 
drugs to the bundled payment 
system. Oral-only drugs with no 
injectable equivalents were slated to 
be added to the bundled payment 
system beginning in 2014—a date 
that ATRA delayed by 2 years to 
January 1, 2016. While the reasons 
for that delay were not immediately 

By Rachel Shaffer and Grant Olan

clear from a financial perspective, it 
may come as welcome news to units 
that were not entirely prepared to 
make the transition. 

5.	 Asked GAO to submit a report 
on oral-only drug addition. ATRA 
requires GAO to submit a report to 
Congress regarding the HHS secre-
tary’s plans to add oral-only drugs 
to the bundle no later than Decem-
ber 31, 2015. Because ATRA also 
mandated that the oral-only drugs 
be added to the bundle no later 
than the following day—January 1, 
2016—it remains somewhat unclear 
how the timing of GAO’s and HHS’s 
activities will play out. 

To summarize, nephrologists have 
seen Medicare physician payments sus-
tained through 2013, but are not out of 
the woods yet, as the effects of ATRA 
on the patients they care for and on the 
dialysis units they see patients in re-
main murky. Moreover, it remains un-

clear what will happen to the Medicare 
budget during March negotiations that 
revisit sequestration and the slated 2 
percent cut to Medicare. ASN plans to 
work with the kidney care community 
to ensure that Congress makes the best 
possible decisions for patients and the 
ESRD program in the coming months, 
recognizing the vulnerability of patients 
on dialysis and the cuts that the program 
has already sustained in recent years. 

Big decisions delayed until 
March

The Budget Control Act, signed during 
the summer of 2011, raised the federal 
debt ceiling and enacted $2.1 trillion in 
cuts to federal spending in several stages. 
Phase one cut $21 billion from several 
discretionary programs in the FY 2012 
budget, and cuts budget levels for FY 
2013–2021 by about $900 billion (Ta-
ble I). 

FY 2012:	 $21 billion cut from several 		
	 discretionary programs

FY 2013–2021:	 $908 billion of budget level cuts

FY 2013–2021:	 $1.2 trillion in automatic 
	 across-the-board cuts to all
	 discretionary programs if
	 Congress does nothing to avert 	
	 sequestration

Table I
2011 Budget Control Act Cuts

Continued on page 12
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During phase two, Budget Control 
Act provisions empowered a Joint Com-
mittee on Deficit Reduction to present 
a plan for making the remaining $1.2 
trillion in cuts, but the committee failed 
to come up with a plan. That failure 
would have triggered $1.2 trillion in 
automatic across-the-board cuts to all 
federal discretionary spending begin-
ning January 2, 2013. But Congress and 
the president delayed sequestration by 
2 months, thereby delaying the “fiscal 
cliff” to March 2013.

In response to the threat of seques-
tration, ASN in July joined a new coali-
tion of 3000 national, state, and local 
organizations—including other medical 
specialty societies and research organi-
zations—and has been advocating for 
a balanced approach to deficit reduc-
tion that does not rely on further cuts 
to non-defense discretionary (NDD) 
spending, which includes funding for 
medical research, transportation, edu-
cation, public safety, public health, and 
other important government services.

Fiscal Cliff
Continued from page 11

Sustainable Growth 
Rate 101

Since 1997, CMS has 
calculated Medicare physician 
reimbursement rates for the 
following year based on a 
formula called the Sustainable 
Growth Rate (SGR). Originally 
enacted by Congress to 
ensure that yearly increases in 
Medicare beneficiary expenses 
do not exceed growth in 
gross domestic product, the 
SGR formula is now widely 
recognized as flawed. It 
would cut Medicare payments 
every year, leaving physicians 
responsible for shouldering 
growing health care costs. 
Instead of replacing the flawed 
formula, Congress temporarily 
postpones the called-for cuts 
every year, known as the “doc 
fix.” ASN and countless other 
organizations in the medical 
community have called on 
Congress to collaborate with 
our organizations to replace 
the old formula and start over 
with a new, stable formula that 
accurately reflects the cost 
of care. In the fiscal cliff deal, 
Congress extended current 
Medicare physician payment 
rates through December 
31, 2013, avoiding the 26.5 
percent cut scheduled by the 
SGR.

ASN’s collaborations with the NDD 
community include:
•	 A “Rally to Restore Balance and Pro-

tect America’s Families” on Capitol 
Hill to launch the NDD campaign 
with key members of Congress.

•	 NDD community-wide national 
days of action, congressional brief-
ings, and Capitol Hill meetings dur-

ing the fall of 2012. 
•	 An ASN member campaign tar-

geting members of Congress with 
nearly 450 emails, letters, calls, and 
meetings. 

These activities built support for 
NDD programs that in part helped de-
lay the implementation of sequestration 

until March 1, 2013, and give Congress 
and the president more time to avert 
it. Otherwise, $1.2 trillion in cuts will 
come on top of the more than $900 bil-
lion already cut. That would equate to a 
cut of about 6.5 percent for federal med-
ical research and other NDD programs 
in FY 2013.

The current outlook for a deal to 

WARNING: EMBRYOFETAL TOXICITY, MALIGNANCIES, AND SERIOUS INFECTIONS
•  Use during pregnancy is associated with increased risks of fi rst trimester pregnancy loss and congenital malformations. 

Females of reproductive potential (FRP) must be counseled regarding pregnancy prevention and planning 
•  Immunosuppression may lead to increased susceptibility to infection and possible development of lymphoma and other 

neoplasms. Only physicians experienced in immunosuppressive therapy and management of organ transplant recipients 
should prescribe myfortic® (mycophenolic acid) delayed-release tablet. Patients receiving myfortic® should be managed in 
facilities equipped and staffed with adequate laboratory and supportive medical resources. The physician responsible for 
maintenance therapy should have complete information requisite for the follow-up of the patient  

•  myfortic® is contraindicated in patients with hypersensitivity to mycophenolate sodium, mycophenolic acid (MPA), mycophenolate 
mofetil (MMF), or to any of its excipients

Please see additional Important Safety Information and Brief Summary of Prescribing Information, including
Boxed WARNINGS, on adjacent pages.

Novartis Pharmaceuticals Corporation
East Hanover, New Jersey 07936-1080   © 2012 Novartis   9/12   MYF-1163301

Important Safety Information: (cont)
•  Embryofetal Toxicity: myfortic® can cause fetal harm when administered to a pregnant female. Use of myfortic®

during pregnancy is associated with an increased risk of fi rst trimester pregnancy loss and an increased risk
of congenital malformations

•  Pregnancy Exposure Prevention and Planning: FRP must be made aware of the increased risk of fi rst trimester pregnancy 
loss and congenital malformations, and must be counseled regarding pregnancy prevention and planning. (See additional 
important Pregnancy Testing, Contraception, and Pregnancy Planning information below)

•  Lymphoma and Other Malignancies: Patients receiving immunosuppressive regimens involving combinations of drugs, 
including myfortic®, as part of an immunosuppressive regimen are at increased risk of developing lymphomas and other 
malignancies, particularly of the skin

• Infections: Oversuppression of the immune system can also increase susceptibility to infection, fatal infections, and sepsis
•  Polyomavirus Infections: Immunosuppressed patients are at increased risk for opportunistic infections, including 

Polyomavirus infections. Polyomavirus infections in transplant patients may have serious and sometimes fatal outcomes. 
These include cases of JC virus-associated progressive multifocal leukoencephalopathy (PML) and Polyomavirus-
associated nephropathy (PVAN), especially due to BK virus infections, which have been observed in patients receiving 
myfortic®. PVAN, especially due to BK virus infection, is associated with serious outcomes, including deteriorating renal 
function and renal graft loss. Patient monitoring may help detect patients at risk for PVAN 

•  Cases of PML have been reported in patients treated with MPA derivatives including MMF and mycophenolate sodium. 
PML, which is sometimes fatal, commonly presents with hemiparesis, apathy, confusion, cognitive defi ciencies, and 
ataxia. Risk factors for PML include treatment with immunosuppressant therapies and impairment of immune function. 
In immunosuppressed patients, physicians should consider PML in the differential diagnosis in patients reporting 
neurological symptoms, and consultation with a neurologist should be considered as clinically indicated. Reduction in 
immunosuppression should be considered for patients who develop evidence of PML or PVAN. Physicians should also 
consider the risk that reduced immunosuppression represents to the graft

•  Blood Dyscrasias Including Pure Red Cell Aplasia: Cases of pure red cell aplasia (PRCA) have been reported in patients
treated with MPA in combination with other immunosuppressive agents. In some cases, PRCA was found to be 
reversible with dose reduction or cessation of therapy with MPA derivatives. In transplant patients, however, reduced 
immunosuppression may place the graft at risk. Patients receiving myfortic® should be monitored for blood dyscrasias
(eg, neutropenia or anemia). If blood dyscrasias occur (eg, neutropenia develops [ANC <1.3 x 103/µL or anemia]),
dosing with myfortic® should be interrupted or the dose reduced, appropriate diagnostic tests performed, and the patient 
managed appropriately

•  Pregnancy Testing: To prevent unplanned exposure during pregnancy, FRP should have a serum or urine pregnancy test 
with a sensitivity of at least 25 mIU/mL immediately before starting myfortic®. Another pregnancy test with the same 
sensitivity should be done 8 to 10 days later. Repeat pregnancy tests should be performed during routine follow-up visits. 
Results of all pregnancy tests should be discussed with the patient. In the event of a positive pregnancy test, females 
should be counseled with regard to whether the maternal benefi ts of mycophenolate treatment may outweigh the risks to 
the fetus in certain situations 

•  Contraception: FRP taking myfortic® must receive contraceptive counseling and use acceptable contraception during the 
entire myfortic® therapy, and for 6 weeks after stopping myfortic®, unless the patient chooses abstinence. Patients should
be aware that myfortic® reduces blood levels of the hormones in the oral contraceptive pill, and could theoretically reduce 
its effectiveness. (Please see package insert for acceptable contraceptive methods for females)

•  Pregnancy Planning: For patients who are considering pregnancy, consider alternative immunosuppressants with less 
potential for embryofetal toxicity. Risks and benefi ts of myfortic® should be discussed with the patient  

•  Gastrointestinal Disorders: Gastrointestinal bleeding (requiring hospitalization) has been reported in de novo renal 
transplant patients (1.0%) and maintenance patients (1.3%) treated with myfortic® (up to 12 months)

•  Patients with Renal Impairment: Subjects with severe chronic renal impairment (GFR <25 mL/min/1.73 m2) may present 
higher plasma MPA and MPAG AUC relative to subjects with lesser degrees of renal impairment or normal healthy 
volunteers. No data are available on the safety of long-term exposure to these levels of MPAG  

•  Concomitant Medications: Caution should be used with drugs that interfere with enterohepatic recirculation because of the 
potential to reduce effi cacy  

•  Hypoxanthine-guanine phosphoribosyl-transferase (HGPRT) Defi ciency: myfortic® should be avoided in patients with 
HGPRT defi ciency such as Lesch-Nyhan and Kelley-Seegmiller syndrome

•  Immunizations: Use of live attenuated vaccines should be avoided
•  The principal adverse reactions associated with the administration of myfortic® include constipation, nausea, and urinary 

tract infection in de novo patients and nausea, diarrhea, and nasopharyngitis in maintenance patients

Reference: 1. FDA approved drug products: mycophenolate mofetil. Drugs@FDA Web site. http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction 
=Search.Overview&DrugName=MYCOPHENOLATE%20MOFETIL. Updated January 13, 2012. Accessed January 13, 2012.

Please see Brief Summary of Prescribing Information, including Boxed WARNINGS, on adjacent pages.

For renal transplant patients…

myfortic®: Consistent From Refi ll to Refi ll to Refi ll

• Multiple companies offer a generic version of CellCept® (mycophenolate mofetil)
 —Presently, there are 11 manufacturers of generic CellCept1,*
 — 11 different MMF tablets (500 mg) and 10 different MMF capsules (250 mg) are available1

• myfortic is the only patent-protected MPA
—Produced only by Novartis

 —1 manufacturer in 1 facility

When you prescribe myfortic, your patients get myfortic…
consistent from refi ll to refi ll to refi ll

Potential MMF REFILL CALENDAR

  myfortic and CellCept or MMF should not be used interchangeably without physician supervision because the rate
of absorption following the administration of these products is not equivalent.

 MMF, mycophenolate mofetil; MPA, mycophenolic acid.
 CELLCEPT is a registered trademark of Hoffmann-La Roche Inc.
*  As of January 13, 2012.
†  Product coverage and program subject to change without notice.

 ‡  Based on data from the myfortic Co-pay Savings Program. Initial prescription or refi lls based on 1-year (2011) transaction data for cash payment and 
insured patients combined.

 §  Program is available to eligible patients taking myfortic and is subject to change without notice. Not valid for patients whose prescriptions are paid for 
by Medicare, Medicaid, or other federally subsidized health care program, or for Massachusetts residents.

Consistency also comes with savings:
Start your patients with a 30-day free trial† by visiting www.myfortic.com/jr2 or by
calling the Novartis Transplant Reimbursement Access Point at 1-877-952-1000.

Indication:
myfortic® (mycophenolic acid) delayed-release tablet is indicated for the prophylaxis of organ rejection in patients receiving 
allogeneic renal transplants, administered in combination with cyclosporine and corticosteroids.  

Important Safety Information:

More than 81% of myfortic prescriptions‡ had a $0 co-pay with the Novartis Monthly Co-pay Card§

for eligible patients.
Help support your patients throughout their transplant experience by having them visit www.myfortic.com/jr2 where they 
can sign up to receive relevant educational information.

MYF-1163301_NOMU1217_JournalAd2_FINAL.indd   1-2 10/24/12   3:29 PM
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U.S. Preventive 
Services Task 
Force Supports 
Kidney Disease 
Screening 
Research
By Ian H. de Boer, Grant Olan, 
and Uptal D. Patel, on behalf 
of the American Society of 
Nephrology Chronic Kidney 
Disease Advisory Group

In 2012, the Agency for Healthcare 
Research and Quality (AHRQ) 
comprehensively summarized the 

available evidence evaluating the risks 
and benefits of screening for chronic 
kidney disease (CKD) in the general 
population. Utilizing these data, the 
U.S. Preventive Services Task Force 
(USPSTF) determined that existing 
evidence was insufficient to balance the 
benefits and harms of routine screen-
ing for CKD in asymptomatic adults. 
Subsequently, the USPSTF identified 
screening for CKD as its top prior-
ity in a report to Congress on high-
priority evidence gaps for clinical pre-
ventive services. USPSTF also identi-
fied screening for CKD in African 
Americans as the most important evi-
dence gap related to specific popula-
tions.

ASN commended the USPSTF for 
its recommendation to Congress for 
further research on CKD screening to 
fill evidence gaps and also urged ongo-
ing CKD screening among high-risk 
populations. 

“The USPSTF recommendation 
shows the task force recognizes that 
CKD is a serious and growing pub-
lic health threat,” said ASN CKD 
Advisory Group Chair Uptal D. Patel, 
MD. “More than 26 million Americans 
are estimated to have kidney disease 
today, and only 1 in 10 are aware they 
have the disease,” Patel said. “When 
identified by health professionals early, 
however, the progression of kidney 
disease to kidney failure can be slowed 
or halted, thus reducing the high mor-
bidity and costs associated with dialysis 
and transplantation.”

The initial USPSTF determination 
specifically excluded people diagnosed 
with diabetes mellitus and hyperten-
sion. Diabetes and hypertension are the 
most common risk factors for CKD. 
The prevalence of CKD is approxi-
mately 27.5 percent among the 30.6 
percent of adults 20 years of age or 
older in the United States with hyper-
tension, and approximately 34.5 per-
cent among the 10.6 percent of adults 

avert sequestration in March is grim. 
Congress has thus far proven incapable 
of agreeing on how to apply the remain-
ing $1.2 trillion of cuts mandated by the 
2011 Budget Control Act, and Senate 
Minority Leader Mitch McConnell (R-
KY) says additional revenue as an offset 
is off the table. It is hard to imagine how 
a deal can come together to avert se-

questration without revenue offsets or a 
complete repeal. And having delayed se-
questration once, it is unlikely Congress 
would kick the can down the road again.

“ASN shares concerns about the 
growing national debt and supports 
responsible federal deficit reduction 
measures. But federal NDD programs 
like medical research are not the main 

drivers of our nation’s debt and have 
already done a fair share for deficit re-
duction,” said ASN Research Advocacy 
Committee Chair John R. Sedor, MD. 
“I urge everyone to join ASN’s cam-
paign in support of medical research 
and other NDD programs. Visit http://
www.asn-online.org/policy/ to learn 
how.”

Continued on page 14

WARNING: EMBRYOFETAL TOXICITY, MALIGNANCIES, AND SERIOUS INFECTIONS
•  Use during pregnancy is associated with increased risks of fi rst trimester pregnancy loss and congenital malformations. 

Females of reproductive potential (FRP) must be counseled regarding pregnancy prevention and planning 
•  Immunosuppression may lead to increased susceptibility to infection and possible development of lymphoma and other 

neoplasms. Only physicians experienced in immunosuppressive therapy and management of organ transplant recipients 
should prescribe myfortic® (mycophenolic acid) delayed-release tablet. Patients receiving myfortic® should be managed in 
facilities equipped and staffed with adequate laboratory and supportive medical resources. The physician responsible for 
maintenance therapy should have complete information requisite for the follow-up of the patient  

•  myfortic® is contraindicated in patients with hypersensitivity to mycophenolate sodium, mycophenolic acid (MPA), mycophenolate 
mofetil (MMF), or to any of its excipients

Please see additional Important Safety Information and Brief Summary of Prescribing Information, including
Boxed WARNINGS, on adjacent pages.

Novartis Pharmaceuticals Corporation
East Hanover, New Jersey 07936-1080   © 2012 Novartis   9/12   MYF-1163301

Important Safety Information: (cont)
•  Embryofetal Toxicity: myfortic® can cause fetal harm when administered to a pregnant female. Use of myfortic®

during pregnancy is associated with an increased risk of fi rst trimester pregnancy loss and an increased risk
of congenital malformations

•  Pregnancy Exposure Prevention and Planning: FRP must be made aware of the increased risk of fi rst trimester pregnancy 
loss and congenital malformations, and must be counseled regarding pregnancy prevention and planning. (See additional 
important Pregnancy Testing, Contraception, and Pregnancy Planning information below)

•  Lymphoma and Other Malignancies: Patients receiving immunosuppressive regimens involving combinations of drugs, 
including myfortic®, as part of an immunosuppressive regimen are at increased risk of developing lymphomas and other 
malignancies, particularly of the skin

• Infections: Oversuppression of the immune system can also increase susceptibility to infection, fatal infections, and sepsis
•  Polyomavirus Infections: Immunosuppressed patients are at increased risk for opportunistic infections, including 

Polyomavirus infections. Polyomavirus infections in transplant patients may have serious and sometimes fatal outcomes. 
These include cases of JC virus-associated progressive multifocal leukoencephalopathy (PML) and Polyomavirus-
associated nephropathy (PVAN), especially due to BK virus infections, which have been observed in patients receiving 
myfortic®. PVAN, especially due to BK virus infection, is associated with serious outcomes, including deteriorating renal 
function and renal graft loss. Patient monitoring may help detect patients at risk for PVAN 

•  Cases of PML have been reported in patients treated with MPA derivatives including MMF and mycophenolate sodium. 
PML, which is sometimes fatal, commonly presents with hemiparesis, apathy, confusion, cognitive defi ciencies, and 
ataxia. Risk factors for PML include treatment with immunosuppressant therapies and impairment of immune function. 
In immunosuppressed patients, physicians should consider PML in the differential diagnosis in patients reporting 
neurological symptoms, and consultation with a neurologist should be considered as clinically indicated. Reduction in 
immunosuppression should be considered for patients who develop evidence of PML or PVAN. Physicians should also 
consider the risk that reduced immunosuppression represents to the graft

•  Blood Dyscrasias Including Pure Red Cell Aplasia: Cases of pure red cell aplasia (PRCA) have been reported in patients
treated with MPA in combination with other immunosuppressive agents. In some cases, PRCA was found to be 
reversible with dose reduction or cessation of therapy with MPA derivatives. In transplant patients, however, reduced 
immunosuppression may place the graft at risk. Patients receiving myfortic® should be monitored for blood dyscrasias
(eg, neutropenia or anemia). If blood dyscrasias occur (eg, neutropenia develops [ANC <1.3 x 103/µL or anemia]),
dosing with myfortic® should be interrupted or the dose reduced, appropriate diagnostic tests performed, and the patient 
managed appropriately

•  Pregnancy Testing: To prevent unplanned exposure during pregnancy, FRP should have a serum or urine pregnancy test 
with a sensitivity of at least 25 mIU/mL immediately before starting myfortic®. Another pregnancy test with the same 
sensitivity should be done 8 to 10 days later. Repeat pregnancy tests should be performed during routine follow-up visits. 
Results of all pregnancy tests should be discussed with the patient. In the event of a positive pregnancy test, females 
should be counseled with regard to whether the maternal benefi ts of mycophenolate treatment may outweigh the risks to 
the fetus in certain situations 

•  Contraception: FRP taking myfortic® must receive contraceptive counseling and use acceptable contraception during the 
entire myfortic® therapy, and for 6 weeks after stopping myfortic®, unless the patient chooses abstinence. Patients should
be aware that myfortic® reduces blood levels of the hormones in the oral contraceptive pill, and could theoretically reduce 
its effectiveness. (Please see package insert for acceptable contraceptive methods for females)

•  Pregnancy Planning: For patients who are considering pregnancy, consider alternative immunosuppressants with less 
potential for embryofetal toxicity. Risks and benefi ts of myfortic® should be discussed with the patient  

•  Gastrointestinal Disorders: Gastrointestinal bleeding (requiring hospitalization) has been reported in de novo renal 
transplant patients (1.0%) and maintenance patients (1.3%) treated with myfortic® (up to 12 months)

•  Patients with Renal Impairment: Subjects with severe chronic renal impairment (GFR <25 mL/min/1.73 m2) may present 
higher plasma MPA and MPAG AUC relative to subjects with lesser degrees of renal impairment or normal healthy 
volunteers. No data are available on the safety of long-term exposure to these levels of MPAG  

•  Concomitant Medications: Caution should be used with drugs that interfere with enterohepatic recirculation because of the 
potential to reduce effi cacy  

•  Hypoxanthine-guanine phosphoribosyl-transferase (HGPRT) Defi ciency: myfortic® should be avoided in patients with 
HGPRT defi ciency such as Lesch-Nyhan and Kelley-Seegmiller syndrome

•  Immunizations: Use of live attenuated vaccines should be avoided
•  The principal adverse reactions associated with the administration of myfortic® include constipation, nausea, and urinary 

tract infection in de novo patients and nausea, diarrhea, and nasopharyngitis in maintenance patients

Reference: 1. FDA approved drug products: mycophenolate mofetil. Drugs@FDA Web site. http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction 
=Search.Overview&DrugName=MYCOPHENOLATE%20MOFETIL. Updated January 13, 2012. Accessed January 13, 2012.

Please see Brief Summary of Prescribing Information, including Boxed WARNINGS, on adjacent pages.

For renal transplant patients…

myfortic®: Consistent From Refi ll to Refi ll to Refi ll

• Multiple companies offer a generic version of CellCept® (mycophenolate mofetil)
 —Presently, there are 11 manufacturers of generic CellCept1,*
 — 11 different MMF tablets (500 mg) and 10 different MMF capsules (250 mg) are available1

• myfortic is the only patent-protected MPA
—Produced only by Novartis

 —1 manufacturer in 1 facility

When you prescribe myfortic, your patients get myfortic…
consistent from refi ll to refi ll to refi ll

Potential MMF REFILL CALENDAR

  myfortic and CellCept or MMF should not be used interchangeably without physician supervision because the rate
of absorption following the administration of these products is not equivalent.

 MMF, mycophenolate mofetil; MPA, mycophenolic acid.
 CELLCEPT is a registered trademark of Hoffmann-La Roche Inc.
*  As of January 13, 2012.
†  Product coverage and program subject to change without notice.

 ‡  Based on data from the myfortic Co-pay Savings Program. Initial prescription or refi lls based on 1-year (2011) transaction data for cash payment and 
insured patients combined.

 §  Program is available to eligible patients taking myfortic and is subject to change without notice. Not valid for patients whose prescriptions are paid for 
by Medicare, Medicaid, or other federally subsidized health care program, or for Massachusetts residents.

Consistency also comes with savings:
Start your patients with a 30-day free trial† by visiting www.myfortic.com/jr2 or by
calling the Novartis Transplant Reimbursement Access Point at 1-877-952-1000.

Indication:
myfortic® (mycophenolic acid) delayed-release tablet is indicated for the prophylaxis of organ rejection in patients receiving 
allogeneic renal transplants, administered in combination with cyclosporine and corticosteroids.  

Important Safety Information:

More than 81% of myfortic prescriptions‡ had a $0 co-pay with the Novartis Monthly Co-pay Card§

for eligible patients.
Help support your patients throughout their transplant experience by having them visit www.myfortic.com/jr2 where they 
can sign up to receive relevant educational information.
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20 years of age or older in the United 
States with diabetes. Clinical trials 
in these populations demonstrate that 
antihypertensive interventions reduce 
the risk of both CKD progression and 
cardiovascular complications. 

For these reasons, ASN recom-
mended to the USPSTF continued 
screening of patients with hypertension 
and diabetes for CKD. Existing guide-
lines from a number of professional 
organizations, including the American 
Diabetes Association, the National 
Kidney Foundation, and the Joint 
National Commission on Prevention, 
Detection, Evaluation, and Treatment 
of High Blood Pressure, also recom-
mend screening these high-risk popula-
tions for CKD. 

In addition to screening patients 
who have comorbid conditions that 
cause CKD, ASN’s response to the 
USPSTF highlighted other patient 
characteristics that confer increased 
risk and may also warrant screening, 
including family history of kidney fail-
ure as a strong risk factor for kidney 
disease. The National Kidney Disease 
Education Program (NKDEP) at the 
National Institutes of Health has advo-
cated for screening patients who have a 
family history of kidney disease. 

Moreover, ASN noted that screen-
ing individuals with a family history 
of kidney disease may also help address 
disparities among racial and ethnic 
minority populations in the United 
States. African Americans and Native 
Americans are up to four times more 
likely than Caucasians to progress to 
kidney failure, while Hispanics are 
twice as likely. The elevated risk of 
developing CKD and kidney failure in 
these groups is not well explained by 
the higher prevalence of diabetes and 
hypertension. (African Americans, for 
example, are at disproportionate risk 
for developing focal segmental glomer-
ulosclerosis and primary glomerulopa-
thy, due in part to a high preva-
lence of high-risk polymorphisms in 
the Apolipoprotein L1 gene.) However, 
recent findings indicate that CKD 
screening and treatment of African 
Americans may be more cost-effective 
than CKD screening and treatment of 
non–African Americans.

ASN also pointed out that NKDEP 
and the American Heart Association 
also recommend CKD screening for 
patients with a clinical diagnosis of car-
diovascular disease, who are also at high 
risk of kidney disease. CKD is com-
mon among patients with cardiovascu-
lar disease and is a strong independent 
risk factor for cardiovascular events and 
death. As such, screening for CKD has 
been recommended for all adult patients 
with cardiovascular disease, including 

those with coronary artery disease or 
congestive heart failure. 

The thorough evaluation of CKD 
screening among asymptomatic adults 
without diabetes or hypertension 
completed by AHRQ and USPSTF 
raises important unanswered questions 
for public health. ASN recommends 
ongoing screening of high-risk groups 

for CKD, both good for patients and 
good economic sense, and applauds the 
USPSTF recommendation to Congress 
for further research on CKD screening 
to fill evidence gaps. 

Ian H. de Boer, MD, is affiliated 
with the division of nephrology at the 
Kidney Research Institute, University of 

Washington, Seattle.
Grant Olan, is a policy associate with 

ASN. Uptal Patel, MD, is an associ-
ate professor of medicine and pediatrics, 
an investigator in the Health Services 
Research and Development Unit at the 
Durham Veterans Affairs Medical Center, 
and core faculty at the Duke Clinical 
Research Institute. 
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Myfortic®

(mycophenolic acid*)
delayed-release tablets
*as mycophenolate sodium
Rx only

BRIEF SUMMARY: Please see package insert for full prescribing information.

INDICATIONS AND USAGE
Myfortic® (mycophenolic acid) delayed-release tablets are indicated for the prophylaxis of organ
rejection in patients receiving allogeneic renal transplants, administered in combination with
cyclosporine and corticosteroids.

CONTRAINDICATIONS
Myfortic® (mycophenolic acid) is contraindicated in patients with a hypersensitivity to mycophenolate
sodium, mycophenolic acid, mycophenolate mofetil, or to any of its excipients.

WARNINGS (SEE BOXED WARNING)
EMBRYOFETAL TOXICITY 
Myfortic can cause fetal harm when administered to a pregnant female. Use of Myfortic during
pregnancy is associated with an increased risk of first trimester pregnancy loss and an increased
risk of congenital malformations, especially external ear and other facial abnormalities including
cleft lip and palate, and anomalies of the distal limbs, heart, esophagus, and kidney (see PRECAU-
TIONS: Pregnancy).

Pregnancy Exposure Prevention and Planning
Females of reproductive potential must be made aware of the increased risk of first trimester preg-
nancy loss and congenital malformations and must be counseled regarding pregnancy prevention
and planning. For recommended pregnancy testing and contraception methods (see PRECAU-
TIONS: Pregnancy Exposure Prevention and Planning).

Lymphoma and Other Malignancies
Patients receiving immunosuppressive regimens involving combinations of drugs, including
Myfortic® (mycophenolic acid), as part of an immunosuppressive regimen are at increased risk of
developing lymphomas and other malignancies, particularly of the skin (see ADVERSE REAC-
TIONS). The risk appears to be related to the intensity and duration of immunosuppression rather
than to the use of any specific agent.

The rates for lymphoproliferative disease or lymphoma in Myfortic-treated patients were compara-
ble to the mycophenolate mofetil group in the de novo and maintenance studies (see ADVERSE
REACTIONS). As usual for patients with increased risk for skin cancer, exposure to sunlight and
UV light should be limited by wearing protective clothing and using a sunscreen with a high pro-
tection factor.

Infections
Oversuppression of the immune system can also increase susceptibility to infection, including
opportunistic infections, fatal infections, and sepsis. Fatal infections can occur in patients receiv-
ing immunosuppressive therapy (see ADVERSE REACTIONS).

Polyomavirus Infections 
Patients receiving immunosuppressants, including Myfortic are at increased risk for opportunistic
infections, including Polyomavirus infections. Polyomavirus infections in transplant patients may
have serious, and sometimes, fatal outcomes. These include cases of JC virus associated progres-
sive multifocal leukoencephalopathy (PML) and Polyomavirus associated nephropathy (PVAN)
especially due to BK virus infection which have been observed in patients receiving Myfortic.

PVAN, especially due to BK virus infection, is associated with serious outcomes, including deterio-
rating renal function and renal graft loss (see ADVERSE REACTIONS). Patient monitoring may
help detect patients at risk for PVAN.

Cases of PML, have been reported in patients treated with MPA derivatives which include
mycophenolate mofetil (MMF) and mycophenolate sodium (see ADVERSE REACTIONS). PML,
which is sometimes fatal, commonly presents with hemiparesis, apathy, confusion, cognitive defi-
ciencies and ataxia. Risk factors for PML include treatment with immunosuppressant therapies
and impairment of immune function. In immunosuppressed patients, physicians should consider
PML in the differential diagnosis in patients reporting neurological symptoms and consultation
with a neurologist should be considered as clinically indicated.

Reduction in immunosuppression should be considered for patients who develop evidence of PML
or PVAN. Physicians should also consider the risk that reduced immunosuppression represents to
the functioning allograft. 

Blood Dyscrasias Including Pure Red Cell Aplasia
Cases of pure red cell aplasia (PRCA) have been reported in patients treated with mycophenolic
acid (MPA) derivatives in combination with other immunosuppressive agents. The mechanism for
MPA derivatives induced PRCA is unknown; the relative contribution of other immunosuppres-
sants and their combinations in an immunosuppressive regimen is also unknown. In some cases
PRCA was found to be reversible with dose reduction or cessation of therapy with MPA deriva-
tives. In transplant patients, however, reduced immunosuppression may place the graft at risk.
Changes to Myfortic therapy should only be undertaken under appropriate supervision in trans-
plant recipients in order to minimize the risk of graft rejection (see ADVERSE REACTIONS, Post-
marketing Experience).

Patients receiving Myfortic should be monitored for blood dyscrasias (e.g. neutropenia or anemia
(see PRECAUTIONS, Laboratory Tests). The development of neutropenia may be related to Myfortic
itself, concomitant medications, viral infections, or some combination of these events. If blood
dyscrasias occur (e.g. neutropenia (ANC <1.3x103/ µL or anemia)), dosing with Myfortic should be
interrupted or the dose reduced, appropriate diagnostic tests performed, and the patient managed
appropriately (see DOSAGE AND ADMINISTRATION in the full prescribing information). 

Patients receiving Myfortic should be instructed to immediately report any evidence of infection,
unexpected bruising, bleeding, or any other manifestation of bone marrow suppression.

Concomitant Use
Myfortic has been administered in combination with the following agents in clinical trials: 
antithymocyte/lymphocyte immunoglobulin, muromonab-CD3, basiliximab, daclizumab,

cyclosporine, and corticosteroids. The efficacy and safety of Myfortic in combination with other
immunosuppression agents have not been determined.

PRECAUTIONS
Pregnancy Exposure Prevention and Planning
Females of reproductive potential must be made aware of the increased risk of first trimester preg-
nancy loss and congenital malformations and must be counseled regarding pregnancy prevention
and planning. 

Females of reproductive potential include girls who have entered puberty and all women who have
a uterus and have not passed through menopause. Menopause is the permanent end of menstrua-
tion and fertility. Menopause should be clinically confirmed by a patient’s healthcare practitioner.
Some commonly used diagnostic criteria include 1) 12 months of spontaneous amenorrhea (not
amenorrhea induced by a medical condition or medical therapy) or 2) postsurgical from a bilateral
oophorectomy.

Pregnancy Testing
To prevent unplanned exposure during pregnancy, females of reproductive potential should have a
serum or urine pregnancy test with a sensitivity of at least 25 mIU/mL immediately before starting
Myfortic. Another pregnancy test with the same sensitivity should be done 8 to 10 days later.
Repeat pregnancy tests should be performed during routine follow-up visits. Results of all preg-
nancy tests should be discussed with the patient. 

In the event of a positive pregnancy test, females should be counseled with regard to whether the
maternal benefits of mycophenolate treatment may outweigh the risks to the fetus in certain 
situations.

Contraception
Females of reproductive potential taking Myfortic must receive contraceptive counseling and use
acceptable contraception (see Table 4 for Acceptable Contraception Methods). Patients must use
acceptable birth control during entire Myfortic therapy, and for 6 weeks after stopping Myfortic,
unless the patient chooses abstinence (she chooses to avoid heterosexual intercourse completely). 

Patients should be aware that Myfortic reduces blood levels of the hormones in the oral contra-
ceptive pill and could theoretically reduce its effectiveness (see PRECAUTIONS: Information for
Patients and PRECAUTIONS: Drug Interactions: Oral Contraceptives).

Table 4  Acceptable Contraception Methods for Females of Reproductive Potential

Pick from the following birth control options:

  Option 1                                               

                                                     Intrauterine devices (IUDs)
  Methods to Use Alone               Tubal sterilization
                                                     Patient’s partner had a vasectomy

OR

  
Option 2

                                     Hormone Methods Barrier Methods
                                                     choose 1 choose 1

                                                     Estrogen and Progesterone
                                                     Oral Contraceptive Pill Diaphragm with spermicide
                                                   Transdermal patch Cervical cap with spermicide
  Choose One Hormone Method     Vaginal ring AND Contraceptive sponge
  AND One Barrier Method           Male condom
                                                     Progesterone-only Female condom
                                                     Injection
                                                     Implant

OR

  Option 3                                     Barrier Methods Barrier Methods
                                                     choose 1 choose 1

  Choose One Barrier Method     Diaphragm with spermicide
  from each column (must           Cervical cap with spermicide AND Male condom

  choose two methods)                Contraceptive sponge Female condom

Pregnancy Planning
For patients who are considering pregnancy, consider alternative immunosuppressants with less
potential for embryo fetal toxicity. Risks and benefits of Myfortic should be discussed with the
patient.

Gastrointestinal Disorders
Gastrointestinal bleeding (requiring hospitalization) has been reported in de novo renal transplant
patients (1.0%) and maintenance patients (1.3%) treated with Myfortic® (mycophenolic acid) (up
to 12 months). Intestinal perforations, gastrointestinal hemorrhage, gastric ulcers and duodenal
ulcers have rarely been observed. Most patients receiving Myfortic were also receiving other drugs
known to be associated with these complications. Patients with active peptic ulcer disease were
excluded from enrollment in studies with Myfortic. Because MPA derivatives have been associated
with an increased incidence of digestive system adverse events, including infrequent cases of gas-
trointestinal tract ulceration, hemorrhage, and perforation, Myfortic should be administered with
caution in patients with active serious digestive system disease (see ADVERSE REACTIONS).

Patients with Renal Impairment
Subjects with severe chronic renal impairment (GFR <25 mL/min/1.73 m2) may present higher
plasma MPA and MPAG AUCs relative to subjects with lesser degrees of renal impairment or nor-
mal healthy volunteers. No data are available on the safety of long-term exposure to these levels of
MPAG.

In the de novo study, 18.3% of Myfortic patients versus 16.7% in the mycophenolate mofetil
group experienced delayed graft function (DGF). Although patients with DGF experienced a higher
incidence of certain adverse events (anemia, leukopenia, and hyperkalemia) than patients without
DGF, these events in DGF patients were not more frequent in patients receiving Myfortic compared
to mycophenolate mofetil. No dose adjustment is recommended for these patients; however, such
patients should be carefully observed (see CLINICAL PHARMACOLOGY and DOSAGE AND
ADMINISTRATION in the full prescribing information).

Concomitant Medications
In view of the significant reduction in the AUC of MPA by cholestyramine when administered with
mycophenolate mofetil, caution should be used in the concomitant administration of Myfortic with
drugs that interfere with enterohepatic recirculation because of the potential to reduce the efficacy
(see PRECAUTIONS, Drug Interactions).

Patients with HGPRT Deficiency
On theoretical grounds, because Myfortic is an IMPDH Inhibitor, it should be avoided in patients
with rare hereditary deficiency of hypoxanthine-guanine phosphoribosyl-transferase (HGPRT)
such as Lesch-Nyhan and Kelley-Seegmiller syndrome.

Immunizations
During treatment with Myfortic, the use of live attenuated vaccines should be avoided and patients
should be advised that vaccinations may be less effective (see PRECAUTIONS, Drug Interactions,
Live Vaccines).

WARNING: EMBRYOFETAL TOXICITY, MALIGNANCIES AND SERIOUS INFECTIONS 

Use during pregnancy is associated with increased risks of first trimester pregnancy loss
and congenital malformations. Females of reproductive potential (FRP) must be counseled
regarding pregnancy prevention and planning. (see WARNINGS and PRECAUTIONS)

Immunosuppression may lead to increased susceptibility to infection and possible develop-
ment of lymphoma and other neoplasms. Only physicians experienced in immunosuppres-
sive therapy and management of organ transplant recipients should prescribe Myfortic®

(mycophenolic acid). Patients receiving Myfortic should be managed in facilities equipped
and staffed with adequate laboratory and supportive medical resources. The physician
responsible for maintenance therapy should have complete information requisite for the fol-
low up of the patient. (see WARNINGS and PRECAUTIONS)

Information for Patients
See Medication Guide in the full prescribing information

•  Inform females of reproductive potential that use of Myfortic during pregnancy is associated
with an increased risk of first trimester pregnancy loss and an increased risk of congenital mal-
formations, and advise them as to the appropriate steps to manage these risks including that
they must use acceptable contraception (see WARNINGS: Embryofetal Toxicity, PRECAUTIONS:
Pregnancy Exposure Prevention and Planning). 

•  Discuss pregnancy testing, pregnancy prevention and planning with females of reproductive
potential. In the event of a positive pregnancy test, the maternal benefits of mycophenolate treat-
ment may outweigh the risks to the fetus in certain situations.

•  Females of reproductive potential must use acceptable birth control during entire Myfortic ther-
apy and for 6 weeks after stopping Myfortic, unless the patient chooses to avoid heterosexual
sexual intercourse completely (abstinence) (see PRECAUTIONS: Pregnancy Exposure Preven-
tion and Planning, Table 4).

•  For patients who are considering pregnancy, discuss appropriate alternative immunosuppres-
sants with less potential for embryofetal toxicity. Risks and benefits of Myfortic should be dis-
cussed with the patient.

•  It is recommended that Myfortic be administered on an empty stomach, one hour before or two
hours after food intake (see DOSAGE AND ADMINISTRATION in the full prescribing information).

•  In order to maintain the integrity of the enteric coating of the tablet, patients should be instructed
not to crush, chew, or cut Myfortic tablets and to swallow the tablets whole.

•  Give patients complete dosage instructions and inform them about the increased risk of lympho-
proliferative disease and certain other malignancies.

•  Inform patients that they need repeated appropriate laboratory tests while they are taking Myfortic.
•  Advise patients that they should not breastfeed during Myfortic therapy.

Laboratory Tests
Complete blood count should be performed weekly during the first month, twice monthly for the
second and the third month of treatment, then monthly through the first year. If neutropenia devel-
ops (ANC <1.3×103/µL), dosing with Myfortic should be interrupted or the dose reduced, appropri-
ate tests performed, and the patient managed accordingly (see WARNINGS).

Drug Interactions
The following drug interaction studies have been conducted with Myfortic: 

Gastroprotective agents
Antacids with magnesium and aluminum hydroxides:
Absorption of a single dose of Myfortic was decreased when administered to 12 stable renal trans-
plant patients also taking magnesium-aluminum-containing antacids (30 mL): the mean Cmax and
AUC(0-t) values for MPA were 25% and 37% lower, respectively, than when Myfortic was adminis-
tered alone under fasting conditions. It is recommended that Myfortic and antacids not be admin-
istered simultaneously.

Proton Pump inhibitors:
In a study conducted in 12 healthy volunteers, the pharmacokinetics of MPA were observed to be
similar when a single dose of 720 mg Myfortic was administered alone and following concomitant
administration of Myfortic and pantoprazole, which was administered at a dose of 40 mg BID for 
4 days.  

Cyclosporine: When studied in stable renal transplant patients, cyclosporine, USP (MODIFIED)
pharmacokinetics were unaffected by steady-state dosing of Myfortic.

The following recommendations are derived from drug interaction studies conducted following the
administration of mycophenolate mofetil:

Acyclovir/Ganciclovir: May be taken with Myfortic; however, during the period of treatment,
physicians should monitor blood cell counts. Both acyclovir/ganciclovir and MPAG concentrations
are increased in the presence of renal impairment, their coexistence may compete for tubular
secretion and further increase in the concentrations of the two.

Azathioprine/Mycophenolate Mofetil: Given that azathioprine and mycophenolate mofetil inhibit
purine metabolism, it is recommended that Myfortic not be administered concomitantly with 
azathioprine or mycophenolate mofetil.

Cholestyramine and Drugs that Bind Bile Acids : These drugs interrupt enterohepatic recircula-
tion and reduce MPA exposure when coadministered with mycophenolate mofetil. Therefore, do
not administer Myfortic with cholestyramine or other agents that may interfere with enterohepatic
recirculation or drugs that may bind bile acids, for example bile acid sequestrates or oral activated
charcoal, because of the potential to reduce the efficacy of Myfortic.

Oral Contraceptives: In a drug-drug interaction study, mean levonorgesterol AUC was decreased
by 15% when coadministered with mycophenolate mofetil. Although Myfortic may not have 
any influence on the ovulation-suppressing action of oral contraceptives it is recommended to 
co-administer Myfortic with hormonal contraceptives, (e.g. birth control pill, transdermal patch,
vaginal ring, injection, and implant) with caution and additional barrier contraceptive methods
must be used. (see PRECAUTIONS: Pregnancy Exposure Prevention and Planning).

Live Vaccines: During treatment with Myfortic, the use of live attenuated vaccines should be
avoided and patients should be advised that vaccinations may be less effective. Influenza vaccina-
tion may be of value. Prescribers should refer to national guidelines for influenza vaccination (see
PRECAUTIONS, Immunizations).

Drugs that alter the gastrointestinal flora may interact with Myfortic by disrupting enterohepatic
recirculation. Interference of MPAG hydrolysis may lead to less MPA available for absorption.

Carcinogenesis, Mutagenesis, Impairment of Fertility 
In a 104-week oral carcinogenicity study in rats, mycophenolate sodium was not tumorigenic at
daily doses up to 9 mg/kg, the highest dose tested. This dose resulted in approximately 0.6-1.2
times the systemic exposure (based upon plasma AUC) observed in renal transplant patients at
the recommended dose of 1.44 g/day. Similar results were observed in a parallel study in rats 
performed with mycophenolate mofetil. In a 104-week oral carcinogenicity study in mice,
mycophenolate mofetil was not tumorigenic at a daily dose level as high as 180 mg/kg (which 
corresponds to 0.6 times the proposed mycophenolate sodium therapeutic dose based upon body
surface area).

The genotoxic potential of mycophenolate sodium was determined in five assays. Mycophenolate
sodium was genotoxic in the mouse lymphoma/thymidine kinase assay, the micronucleus test in
V79 Chinese hamster cells, and the in-vivo mouse micronucleus assay. Mycophenolate sodium
was not genotoxic in the bacterial mutation assay (Salmonella typhimurium TA 1535, 97a, 98,
100, & 102) or the chromosomal aberration assay in human lymphocytes. Mycophenolate mofetil
generated similar genotoxic activity. The genotoxic activity of MPA is probably due to the depletion
of the nucleotide pool required for DNA synthesis as a result of the pharmacodynamic mode of
action of MPA (inhibition of nucleotide synthesis).

Mycophenolate sodium had no effect on male rat fertility at daily oral doses as high as 18 mg/kg
and exhibited no testicular or spermatogenic effects at daily oral doses of 20 mg/kg for 13 weeks
(approximately two-fold the therapeutic systemic exposure of MPA). No effects on female fertility
were seen up to a daily dose of 20 mg/kg, which was approximately three-fold higher than the rec-
ommended therapeutic dose based upon systemic exposure.

Pregnancy
Pregnancy Category D (See WARNINGS)
Following oral or IV administration, MMF is metabolized to mycophenolic acid (MPA), the active
ingredient in Myfortic and the active form of the drug. Use of MMF during pregnancy is associated
with an increased risk of first trimester pregnancy loss and an increased risk of congenital malfor-
mations, especially external ear and other facial abnormalities including cleft lip and palate, and
anomalies of the distal limbs, heart, esophagus, and kidney. In animal studies, congenital malfor-
mations and pregnancy loss occurred when pregnant rats and rabbits received mycophenolic acid
at dose multiples similar to and less than clinical doses. If this drug is used during pregnancy, or if
the patient becomes pregnant while taking this drug, the patient should be apprised of the poten-
tial hazard to the fetus.

Risks and benefits of Myfortic should be discussed with the patient. When appropriate, consider
alternative immunosuppressants with less potential for embryofetal toxicity. In certain situations,
the patient and her healthcare practitioner may decide that the maternal benefits outweigh the
risks to the fetus. For those females using Myfortic at any time during pregnancy and those
becoming pregnant within 6 weeks of discontinuing therapy, the healthcare practitioner should
report the pregnancy to the Mycophenolate Pregnancy Registry (1-800-617-8191). The healthcare
practitioner should strongly encourage the patient to enroll in the pregnancy registry. The informa-
tion provided to the registry will help the Health Care Community to better understand the effects
of mycophenolate in pregnancy.

In the National Transplantation Pregnancy Registry (NTPR), there were data on 33 MMF-exposed
pregnancies in 24 transplant patients; there were 15 spontaneous abortions (45%) and 18 live-
born infants. Four of these 18 infants had structural malformations (22%). In postmarketing data
(collected from 1995 to 2007) on 77 women exposed to systemic MMF during pregnancy, 25 had
spontaneous abortions and 14 had a malformed infant or fetus. Six of 14 malformed offspring had
ear abnormalities. Because these postmarketing data are reported voluntarily, it is not always pos-
sible to reliably estimate the frequency of particular adverse outcomes. These malformations are
similar to findings in animal reproductive toxicology studies. For comparison, the background rate
for congenital anomalies in the United States is about 3%, and NTPR data show a rate of 4-5%
among babies born to organ transplant patients using other immunosuppressive drugs. There are
no relevant qualitative or quantitative differences in the teratogenic potential of mycophenolate
sodium and mycophenolate mofetil.

In a teratology study performed with mycophenolate sodium in rats, at a dose as low as 1 mg/kg,
malformations in the offspring were observed, including anophthalmia, exencephaly and umbilical
hernia. The systemic exposure at this dose represents 0.05 times the clinical exposure at the dose
of 1.44 g/day Myfortic. In teratology studies in rabbits, fetal resorptions and malformations
occurred from 80 mg/kg/day, in the absence of maternal toxicity (dose levels are equivalent to
about 0.8 times the recommended clinical dose, corrected for BSA). 

Nursing Mothers
It is not known whether MPA is excreted in human milk. Because of the potential for serious
adverse reactions in nursing infants from MPA, a decision should be made whether to discontinue
the drug or to discontinue nursing while on treatment or within 6 weeks after stopping therapy,
taking into account the importance of the drug to the mother.

Pediatric Use
De novo Renal Transplant
The safety and effectiveness of Myfortic in de novo pediatric renal transplant patients have not
been established.

Stable Renal Transplant
There are no pharmacokinetic data available for pediatric patients <5 years. The safety and effec-
tiveness of Myfortic have been established in the age group 5-16 years in stable pediatric renal
transplant patients. Use of Myfortic in this age group is supported by evidence from adequate and
well-controlled studies of Myfortic in stable adult renal transplant patients. Limited pharmaco -
kinetic data are available for stable pediatric renal transplant patients in the age group 5-16 years.
Pediatric doses for patients with BSA <1.19 m2 cannot be accurately administered using currently
available formulations of Myfortic tablets (see CLINICAL PHARMACOLOGY, Special Populations
and DOSAGE AND ADMINISTRATION in the full prescribing information).

Geriatric Use
Patients ≥65 years may generally be at increased risk of adverse drug reactions due to immuno-
suppression. Clinical studies of Myfortic did not include sufficient numbers of subjects aged 65
and over to determine whether they respond differently from younger subjects. Other reported
clinical experience has not identified differences in responses between the elderly and younger
patients. In general, dose selection for an elderly patient should be cautious, reflecting the greater
frequency of decreased hepatic, renal, or cardiac function, and of concomitant disease or other
drug therapy.

ADVERSE REACTIONS
The incidence of adverse events for Myfortic® (mycophenolic acid) was determined in random-
ized, comparative, active-controlled, double-blind, double-dummy trials in prevention of acute
rejection in de novo and maintenance kidney transplant patients.

The principal adverse reactions associated with the administration of Myfortic include constipation,
nausea, and urinary tract infection in de novo patients and nausea, diarrhea and nasopharyngitis
in maintenance patients.

Adverse events reported in ≥20% of patients receiving Myfortic or mycophenolate mofetil in the
12-month de novo renal study and maintenance renal study, when used in combination with
cyclosporine, USP (MODIFIED) and corticosteroids, are listed in Table 5. Adverse event rates were
similar between Myfortic and mycophenolate mofetil in both de novo and maintenance patients.

Table 5  Adverse Events (%) in Controlled de novo and Maintenance Renal Studies Reported in
≥20% of Patients 

                                                               de novo Renal Study            Maintenance Renal Study
                                                                               mycophenolate                        mycophenolate
                                                           Myfortic®           mofetil           Myfortic®           mofetil
                                                          1.44 g/day          2 g/day          1.44 g/day          2 g/day
                                                             (n=213)            (n=210)            (n=159)            (n=163)
Blood and Lymphatic System Disorders                            
Anemia                                                    21.6                 21.9                    –                      –
Leukopenia                                              19.2                 20.5                    –                      –
Gastrointestinal System Disorders                                                                                     
Constipation                                            38.0                 39.5                    –                      –
Nausea                                                    29.1                 27.1                  24.5                 19.0
Diarrhea                                                   23.5                 24.8                  21.4                 24.5
Vomiting                                                  23.0                 20.0                    –                      –
Dyspepsia                                                22.5                 19.0                    –                      –

(continued)
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In recent years much attention has 
been focused on medical students’ 
and residents’ declining interest in 

nephrology careers (1,2). The numbers 
of candidates, especially U.S. medi-
cal graduates (USMGs), applying to 

nephrology fellowship programs have 
dwindled over the past decade. In the 
2012 fellowship appointment year 

KIdney Treks begins with a one-week, fully funded lab-based course in June 2013 at Mount Desert Island Biologic 
Laboratories in Bar Harbor, Maine. Med students may apply online at www.asn-online.org/education/training/
students/kidney-treks.aspx until May 15.

Kidney TREKS: ASN’s New Initiative to Increase Interest 
in Nephrology Careers
By Lauren Stern and Mark Parker

there were only 1.1 applicants for each 
nephrology position in the National 
Residency Matching Program and only 
24.2% of matched applicants were 
USMGs (3). This decline seems un-
justified since nephrology remains an 
intellectually challenging and reward-
ing field. Some of the reasons being 
reported for this shift include minimal 
nephrology exposure during medical 
school and internal medicine residen-
cy, unstimulating renal pathophysiol-
ogy introductory coursework, and a 
lack of mentorship. In addition, there 
is great concern that the supply of in-
ternational medical graduates, who 
have composed a large portion of the 
nephrology fellowship applicant pool 
for many years, may dwindle because 
of increasing difficulties in obtaining 
visas to train and work in the United 
States or improved opportunities to re-
turn to their countries of origin. 

Innovation and discovery in ne-
phrology are also in jeopardy. Fewer 
students are choosing career paths as 
physician-scientists, especially in in-
ternal medicine and its subspecialties 
(4). Contraction of funding sources 
for young investigators, lack of men-
torship and research opportunities 
in medical school, diminished remu-
neration, and an increased debt bur-
den paired with protracted length of 
research training are among the cited 
culprits (5).

In response to these concerns, 
the ASN Workforce Committee has 
devised an innovative way to attract 
USMGs to nephrology and research 
at an early stage in their training. 
ASN’s new Kidney TREKS (Tutored 
Research and Education for Kidney 
Scholars) program is aimed at trainees 
at the medical school level. It begins 
with a unique laboratory experience 
at Mount Desert Island Biologic Lab-
oratories (MDIBL) in Bar Harbor, 
Maine. This 1-week, fully funded, 
lab-based hands-on course will take 
place June 8–14, 2013. Modeled on 
the highly successful “Origins of Re-
nal Physiology” course for fellows 
and junior faculty at MDIBL, and 
directed by Mark Zeidel, MD, FASN, 
Chair of the Department of Medicine 
at Beth Israel Deaconess Hospital 
in Boston, the week will feature re-
nowned investigators in the field. Stu-
dents will participate in modules that 
allow them to perform experiments 
and discuss and present results that 
help them understand key concepts 
in nephrology, including water and 
salt homeostasis, acid-base homeosta-
sis, glomerular function, personalized 
medicine, and genetics. Both classical 
experiments and modern molecular 
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Myfortic®

(mycophenolic acid*)
delayed-release tablets
*as mycophenolate sodium
Rx only

BRIEF SUMMARY: Please see package insert for full prescribing information.

INDICATIONS AND USAGE
Myfortic® (mycophenolic acid) delayed-release tablets are indicated for the prophylaxis of organ
rejection in patients receiving allogeneic renal transplants, administered in combination with
cyclosporine and corticosteroids.

CONTRAINDICATIONS
Myfortic® (mycophenolic acid) is contraindicated in patients with a hypersensitivity to mycophenolate
sodium, mycophenolic acid, mycophenolate mofetil, or to any of its excipients.

WARNINGS (SEE BOXED WARNING)
EMBRYOFETAL TOXICITY 
Myfortic can cause fetal harm when administered to a pregnant female. Use of Myfortic during
pregnancy is associated with an increased risk of first trimester pregnancy loss and an increased
risk of congenital malformations, especially external ear and other facial abnormalities including
cleft lip and palate, and anomalies of the distal limbs, heart, esophagus, and kidney (see PRECAU-
TIONS: Pregnancy).

Pregnancy Exposure Prevention and Planning
Females of reproductive potential must be made aware of the increased risk of first trimester preg-
nancy loss and congenital malformations and must be counseled regarding pregnancy prevention
and planning. For recommended pregnancy testing and contraception methods (see PRECAU-
TIONS: Pregnancy Exposure Prevention and Planning).

Lymphoma and Other Malignancies
Patients receiving immunosuppressive regimens involving combinations of drugs, including
Myfortic® (mycophenolic acid), as part of an immunosuppressive regimen are at increased risk of
developing lymphomas and other malignancies, particularly of the skin (see ADVERSE REAC-
TIONS). The risk appears to be related to the intensity and duration of immunosuppression rather
than to the use of any specific agent.

The rates for lymphoproliferative disease or lymphoma in Myfortic-treated patients were compara-
ble to the mycophenolate mofetil group in the de novo and maintenance studies (see ADVERSE
REACTIONS). As usual for patients with increased risk for skin cancer, exposure to sunlight and
UV light should be limited by wearing protective clothing and using a sunscreen with a high pro-
tection factor.

Infections
Oversuppression of the immune system can also increase susceptibility to infection, including
opportunistic infections, fatal infections, and sepsis. Fatal infections can occur in patients receiv-
ing immunosuppressive therapy (see ADVERSE REACTIONS).

Polyomavirus Infections 
Patients receiving immunosuppressants, including Myfortic are at increased risk for opportunistic
infections, including Polyomavirus infections. Polyomavirus infections in transplant patients may
have serious, and sometimes, fatal outcomes. These include cases of JC virus associated progres-
sive multifocal leukoencephalopathy (PML) and Polyomavirus associated nephropathy (PVAN)
especially due to BK virus infection which have been observed in patients receiving Myfortic.

PVAN, especially due to BK virus infection, is associated with serious outcomes, including deterio-
rating renal function and renal graft loss (see ADVERSE REACTIONS). Patient monitoring may
help detect patients at risk for PVAN.

Cases of PML, have been reported in patients treated with MPA derivatives which include
mycophenolate mofetil (MMF) and mycophenolate sodium (see ADVERSE REACTIONS). PML,
which is sometimes fatal, commonly presents with hemiparesis, apathy, confusion, cognitive defi-
ciencies and ataxia. Risk factors for PML include treatment with immunosuppressant therapies
and impairment of immune function. In immunosuppressed patients, physicians should consider
PML in the differential diagnosis in patients reporting neurological symptoms and consultation
with a neurologist should be considered as clinically indicated.

Reduction in immunosuppression should be considered for patients who develop evidence of PML
or PVAN. Physicians should also consider the risk that reduced immunosuppression represents to
the functioning allograft. 

Blood Dyscrasias Including Pure Red Cell Aplasia
Cases of pure red cell aplasia (PRCA) have been reported in patients treated with mycophenolic
acid (MPA) derivatives in combination with other immunosuppressive agents. The mechanism for
MPA derivatives induced PRCA is unknown; the relative contribution of other immunosuppres-
sants and their combinations in an immunosuppressive regimen is also unknown. In some cases
PRCA was found to be reversible with dose reduction or cessation of therapy with MPA deriva-
tives. In transplant patients, however, reduced immunosuppression may place the graft at risk.
Changes to Myfortic therapy should only be undertaken under appropriate supervision in trans-
plant recipients in order to minimize the risk of graft rejection (see ADVERSE REACTIONS, Post-
marketing Experience).

Patients receiving Myfortic should be monitored for blood dyscrasias (e.g. neutropenia or anemia
(see PRECAUTIONS, Laboratory Tests). The development of neutropenia may be related to Myfortic
itself, concomitant medications, viral infections, or some combination of these events. If blood
dyscrasias occur (e.g. neutropenia (ANC <1.3x103/ µL or anemia)), dosing with Myfortic should be
interrupted or the dose reduced, appropriate diagnostic tests performed, and the patient managed
appropriately (see DOSAGE AND ADMINISTRATION in the full prescribing information). 

Patients receiving Myfortic should be instructed to immediately report any evidence of infection,
unexpected bruising, bleeding, or any other manifestation of bone marrow suppression.

Concomitant Use
Myfortic has been administered in combination with the following agents in clinical trials: 
antithymocyte/lymphocyte immunoglobulin, muromonab-CD3, basiliximab, daclizumab,

cyclosporine, and corticosteroids. The efficacy and safety of Myfortic in combination with other
immunosuppression agents have not been determined.

PRECAUTIONS
Pregnancy Exposure Prevention and Planning
Females of reproductive potential must be made aware of the increased risk of first trimester preg-
nancy loss and congenital malformations and must be counseled regarding pregnancy prevention
and planning. 

Females of reproductive potential include girls who have entered puberty and all women who have
a uterus and have not passed through menopause. Menopause is the permanent end of menstrua-
tion and fertility. Menopause should be clinically confirmed by a patient’s healthcare practitioner.
Some commonly used diagnostic criteria include 1) 12 months of spontaneous amenorrhea (not
amenorrhea induced by a medical condition or medical therapy) or 2) postsurgical from a bilateral
oophorectomy.

Pregnancy Testing
To prevent unplanned exposure during pregnancy, females of reproductive potential should have a
serum or urine pregnancy test with a sensitivity of at least 25 mIU/mL immediately before starting
Myfortic. Another pregnancy test with the same sensitivity should be done 8 to 10 days later.
Repeat pregnancy tests should be performed during routine follow-up visits. Results of all preg-
nancy tests should be discussed with the patient. 

In the event of a positive pregnancy test, females should be counseled with regard to whether the
maternal benefits of mycophenolate treatment may outweigh the risks to the fetus in certain 
situations.

Contraception
Females of reproductive potential taking Myfortic must receive contraceptive counseling and use
acceptable contraception (see Table 4 for Acceptable Contraception Methods). Patients must use
acceptable birth control during entire Myfortic therapy, and for 6 weeks after stopping Myfortic,
unless the patient chooses abstinence (she chooses to avoid heterosexual intercourse completely). 

Patients should be aware that Myfortic reduces blood levels of the hormones in the oral contra-
ceptive pill and could theoretically reduce its effectiveness (see PRECAUTIONS: Information for
Patients and PRECAUTIONS: Drug Interactions: Oral Contraceptives).

Table 4  Acceptable Contraception Methods for Females of Reproductive Potential

Pick from the following birth control options:

  Option 1                                               

                                                     Intrauterine devices (IUDs)
  Methods to Use Alone               Tubal sterilization
                                                     Patient’s partner had a vasectomy

OR

  
Option 2

                                     Hormone Methods Barrier Methods
                                                     choose 1 choose 1

                                                     Estrogen and Progesterone
                                                     Oral Contraceptive Pill Diaphragm with spermicide
                                                   Transdermal patch Cervical cap with spermicide
  Choose One Hormone Method     Vaginal ring AND Contraceptive sponge
  AND One Barrier Method           Male condom
                                                     Progesterone-only Female condom
                                                     Injection
                                                     Implant

OR

  Option 3                                     Barrier Methods Barrier Methods
                                                     choose 1 choose 1

  Choose One Barrier Method     Diaphragm with spermicide
  from each column (must           Cervical cap with spermicide AND Male condom

  choose two methods)                Contraceptive sponge Female condom

Pregnancy Planning
For patients who are considering pregnancy, consider alternative immunosuppressants with less
potential for embryo fetal toxicity. Risks and benefits of Myfortic should be discussed with the
patient.

Gastrointestinal Disorders
Gastrointestinal bleeding (requiring hospitalization) has been reported in de novo renal transplant
patients (1.0%) and maintenance patients (1.3%) treated with Myfortic® (mycophenolic acid) (up
to 12 months). Intestinal perforations, gastrointestinal hemorrhage, gastric ulcers and duodenal
ulcers have rarely been observed. Most patients receiving Myfortic were also receiving other drugs
known to be associated with these complications. Patients with active peptic ulcer disease were
excluded from enrollment in studies with Myfortic. Because MPA derivatives have been associated
with an increased incidence of digestive system adverse events, including infrequent cases of gas-
trointestinal tract ulceration, hemorrhage, and perforation, Myfortic should be administered with
caution in patients with active serious digestive system disease (see ADVERSE REACTIONS).

Patients with Renal Impairment
Subjects with severe chronic renal impairment (GFR <25 mL/min/1.73 m2) may present higher
plasma MPA and MPAG AUCs relative to subjects with lesser degrees of renal impairment or nor-
mal healthy volunteers. No data are available on the safety of long-term exposure to these levels of
MPAG.

In the de novo study, 18.3% of Myfortic patients versus 16.7% in the mycophenolate mofetil
group experienced delayed graft function (DGF). Although patients with DGF experienced a higher
incidence of certain adverse events (anemia, leukopenia, and hyperkalemia) than patients without
DGF, these events in DGF patients were not more frequent in patients receiving Myfortic compared
to mycophenolate mofetil. No dose adjustment is recommended for these patients; however, such
patients should be carefully observed (see CLINICAL PHARMACOLOGY and DOSAGE AND
ADMINISTRATION in the full prescribing information).

Concomitant Medications
In view of the significant reduction in the AUC of MPA by cholestyramine when administered with
mycophenolate mofetil, caution should be used in the concomitant administration of Myfortic with
drugs that interfere with enterohepatic recirculation because of the potential to reduce the efficacy
(see PRECAUTIONS, Drug Interactions).

Patients with HGPRT Deficiency
On theoretical grounds, because Myfortic is an IMPDH Inhibitor, it should be avoided in patients
with rare hereditary deficiency of hypoxanthine-guanine phosphoribosyl-transferase (HGPRT)
such as Lesch-Nyhan and Kelley-Seegmiller syndrome.

Immunizations
During treatment with Myfortic, the use of live attenuated vaccines should be avoided and patients
should be advised that vaccinations may be less effective (see PRECAUTIONS, Drug Interactions,
Live Vaccines).

WARNING: EMBRYOFETAL TOXICITY, MALIGNANCIES AND SERIOUS INFECTIONS 

Use during pregnancy is associated with increased risks of first trimester pregnancy loss
and congenital malformations. Females of reproductive potential (FRP) must be counseled
regarding pregnancy prevention and planning. (see WARNINGS and PRECAUTIONS)

Immunosuppression may lead to increased susceptibility to infection and possible develop-
ment of lymphoma and other neoplasms. Only physicians experienced in immunosuppres-
sive therapy and management of organ transplant recipients should prescribe Myfortic®

(mycophenolic acid). Patients receiving Myfortic should be managed in facilities equipped
and staffed with adequate laboratory and supportive medical resources. The physician
responsible for maintenance therapy should have complete information requisite for the fol-
low up of the patient. (see WARNINGS and PRECAUTIONS)

Information for Patients
See Medication Guide in the full prescribing information

•  Inform females of reproductive potential that use of Myfortic during pregnancy is associated
with an increased risk of first trimester pregnancy loss and an increased risk of congenital mal-
formations, and advise them as to the appropriate steps to manage these risks including that
they must use acceptable contraception (see WARNINGS: Embryofetal Toxicity, PRECAUTIONS:
Pregnancy Exposure Prevention and Planning). 

•  Discuss pregnancy testing, pregnancy prevention and planning with females of reproductive
potential. In the event of a positive pregnancy test, the maternal benefits of mycophenolate treat-
ment may outweigh the risks to the fetus in certain situations.

•  Females of reproductive potential must use acceptable birth control during entire Myfortic ther-
apy and for 6 weeks after stopping Myfortic, unless the patient chooses to avoid heterosexual
sexual intercourse completely (abstinence) (see PRECAUTIONS: Pregnancy Exposure Preven-
tion and Planning, Table 4).

•  For patients who are considering pregnancy, discuss appropriate alternative immunosuppres-
sants with less potential for embryofetal toxicity. Risks and benefits of Myfortic should be dis-
cussed with the patient.

•  It is recommended that Myfortic be administered on an empty stomach, one hour before or two
hours after food intake (see DOSAGE AND ADMINISTRATION in the full prescribing information).

•  In order to maintain the integrity of the enteric coating of the tablet, patients should be instructed
not to crush, chew, or cut Myfortic tablets and to swallow the tablets whole.

•  Give patients complete dosage instructions and inform them about the increased risk of lympho-
proliferative disease and certain other malignancies.

•  Inform patients that they need repeated appropriate laboratory tests while they are taking Myfortic.
•  Advise patients that they should not breastfeed during Myfortic therapy.

Laboratory Tests
Complete blood count should be performed weekly during the first month, twice monthly for the
second and the third month of treatment, then monthly through the first year. If neutropenia devel-
ops (ANC <1.3×103/µL), dosing with Myfortic should be interrupted or the dose reduced, appropri-
ate tests performed, and the patient managed accordingly (see WARNINGS).

Drug Interactions
The following drug interaction studies have been conducted with Myfortic: 

Gastroprotective agents
Antacids with magnesium and aluminum hydroxides:
Absorption of a single dose of Myfortic was decreased when administered to 12 stable renal trans-
plant patients also taking magnesium-aluminum-containing antacids (30 mL): the mean Cmax and
AUC(0-t) values for MPA were 25% and 37% lower, respectively, than when Myfortic was adminis-
tered alone under fasting conditions. It is recommended that Myfortic and antacids not be admin-
istered simultaneously.

Proton Pump inhibitors:
In a study conducted in 12 healthy volunteers, the pharmacokinetics of MPA were observed to be
similar when a single dose of 720 mg Myfortic was administered alone and following concomitant
administration of Myfortic and pantoprazole, which was administered at a dose of 40 mg BID for 
4 days.  

Cyclosporine: When studied in stable renal transplant patients, cyclosporine, USP (MODIFIED)
pharmacokinetics were unaffected by steady-state dosing of Myfortic.

The following recommendations are derived from drug interaction studies conducted following the
administration of mycophenolate mofetil:

Acyclovir/Ganciclovir: May be taken with Myfortic; however, during the period of treatment,
physicians should monitor blood cell counts. Both acyclovir/ganciclovir and MPAG concentrations
are increased in the presence of renal impairment, their coexistence may compete for tubular
secretion and further increase in the concentrations of the two.

Azathioprine/Mycophenolate Mofetil: Given that azathioprine and mycophenolate mofetil inhibit
purine metabolism, it is recommended that Myfortic not be administered concomitantly with 
azathioprine or mycophenolate mofetil.

Cholestyramine and Drugs that Bind Bile Acids : These drugs interrupt enterohepatic recircula-
tion and reduce MPA exposure when coadministered with mycophenolate mofetil. Therefore, do
not administer Myfortic with cholestyramine or other agents that may interfere with enterohepatic
recirculation or drugs that may bind bile acids, for example bile acid sequestrates or oral activated
charcoal, because of the potential to reduce the efficacy of Myfortic.

Oral Contraceptives: In a drug-drug interaction study, mean levonorgesterol AUC was decreased
by 15% when coadministered with mycophenolate mofetil. Although Myfortic may not have 
any influence on the ovulation-suppressing action of oral contraceptives it is recommended to 
co-administer Myfortic with hormonal contraceptives, (e.g. birth control pill, transdermal patch,
vaginal ring, injection, and implant) with caution and additional barrier contraceptive methods
must be used. (see PRECAUTIONS: Pregnancy Exposure Prevention and Planning).

Live Vaccines: During treatment with Myfortic, the use of live attenuated vaccines should be
avoided and patients should be advised that vaccinations may be less effective. Influenza vaccina-
tion may be of value. Prescribers should refer to national guidelines for influenza vaccination (see
PRECAUTIONS, Immunizations).

Drugs that alter the gastrointestinal flora may interact with Myfortic by disrupting enterohepatic
recirculation. Interference of MPAG hydrolysis may lead to less MPA available for absorption.

Carcinogenesis, Mutagenesis, Impairment of Fertility 
In a 104-week oral carcinogenicity study in rats, mycophenolate sodium was not tumorigenic at
daily doses up to 9 mg/kg, the highest dose tested. This dose resulted in approximately 0.6-1.2
times the systemic exposure (based upon plasma AUC) observed in renal transplant patients at
the recommended dose of 1.44 g/day. Similar results were observed in a parallel study in rats 
performed with mycophenolate mofetil. In a 104-week oral carcinogenicity study in mice,
mycophenolate mofetil was not tumorigenic at a daily dose level as high as 180 mg/kg (which 
corresponds to 0.6 times the proposed mycophenolate sodium therapeutic dose based upon body
surface area).

The genotoxic potential of mycophenolate sodium was determined in five assays. Mycophenolate
sodium was genotoxic in the mouse lymphoma/thymidine kinase assay, the micronucleus test in
V79 Chinese hamster cells, and the in-vivo mouse micronucleus assay. Mycophenolate sodium
was not genotoxic in the bacterial mutation assay (Salmonella typhimurium TA 1535, 97a, 98,
100, & 102) or the chromosomal aberration assay in human lymphocytes. Mycophenolate mofetil
generated similar genotoxic activity. The genotoxic activity of MPA is probably due to the depletion
of the nucleotide pool required for DNA synthesis as a result of the pharmacodynamic mode of
action of MPA (inhibition of nucleotide synthesis).

Mycophenolate sodium had no effect on male rat fertility at daily oral doses as high as 18 mg/kg
and exhibited no testicular or spermatogenic effects at daily oral doses of 20 mg/kg for 13 weeks
(approximately two-fold the therapeutic systemic exposure of MPA). No effects on female fertility
were seen up to a daily dose of 20 mg/kg, which was approximately three-fold higher than the rec-
ommended therapeutic dose based upon systemic exposure.

Pregnancy
Pregnancy Category D (See WARNINGS)
Following oral or IV administration, MMF is metabolized to mycophenolic acid (MPA), the active
ingredient in Myfortic and the active form of the drug. Use of MMF during pregnancy is associated
with an increased risk of first trimester pregnancy loss and an increased risk of congenital malfor-
mations, especially external ear and other facial abnormalities including cleft lip and palate, and
anomalies of the distal limbs, heart, esophagus, and kidney. In animal studies, congenital malfor-
mations and pregnancy loss occurred when pregnant rats and rabbits received mycophenolic acid
at dose multiples similar to and less than clinical doses. If this drug is used during pregnancy, or if
the patient becomes pregnant while taking this drug, the patient should be apprised of the poten-
tial hazard to the fetus.

Risks and benefits of Myfortic should be discussed with the patient. When appropriate, consider
alternative immunosuppressants with less potential for embryofetal toxicity. In certain situations,
the patient and her healthcare practitioner may decide that the maternal benefits outweigh the
risks to the fetus. For those females using Myfortic at any time during pregnancy and those
becoming pregnant within 6 weeks of discontinuing therapy, the healthcare practitioner should
report the pregnancy to the Mycophenolate Pregnancy Registry (1-800-617-8191). The healthcare
practitioner should strongly encourage the patient to enroll in the pregnancy registry. The informa-
tion provided to the registry will help the Health Care Community to better understand the effects
of mycophenolate in pregnancy.

In the National Transplantation Pregnancy Registry (NTPR), there were data on 33 MMF-exposed
pregnancies in 24 transplant patients; there were 15 spontaneous abortions (45%) and 18 live-
born infants. Four of these 18 infants had structural malformations (22%). In postmarketing data
(collected from 1995 to 2007) on 77 women exposed to systemic MMF during pregnancy, 25 had
spontaneous abortions and 14 had a malformed infant or fetus. Six of 14 malformed offspring had
ear abnormalities. Because these postmarketing data are reported voluntarily, it is not always pos-
sible to reliably estimate the frequency of particular adverse outcomes. These malformations are
similar to findings in animal reproductive toxicology studies. For comparison, the background rate
for congenital anomalies in the United States is about 3%, and NTPR data show a rate of 4-5%
among babies born to organ transplant patients using other immunosuppressive drugs. There are
no relevant qualitative or quantitative differences in the teratogenic potential of mycophenolate
sodium and mycophenolate mofetil.

In a teratology study performed with mycophenolate sodium in rats, at a dose as low as 1 mg/kg,
malformations in the offspring were observed, including anophthalmia, exencephaly and umbilical
hernia. The systemic exposure at this dose represents 0.05 times the clinical exposure at the dose
of 1.44 g/day Myfortic. In teratology studies in rabbits, fetal resorptions and malformations
occurred from 80 mg/kg/day, in the absence of maternal toxicity (dose levels are equivalent to
about 0.8 times the recommended clinical dose, corrected for BSA). 

Nursing Mothers
It is not known whether MPA is excreted in human milk. Because of the potential for serious
adverse reactions in nursing infants from MPA, a decision should be made whether to discontinue
the drug or to discontinue nursing while on treatment or within 6 weeks after stopping therapy,
taking into account the importance of the drug to the mother.

Pediatric Use
De novo Renal Transplant
The safety and effectiveness of Myfortic in de novo pediatric renal transplant patients have not
been established.

Stable Renal Transplant
There are no pharmacokinetic data available for pediatric patients <5 years. The safety and effec-
tiveness of Myfortic have been established in the age group 5-16 years in stable pediatric renal
transplant patients. Use of Myfortic in this age group is supported by evidence from adequate and
well-controlled studies of Myfortic in stable adult renal transplant patients. Limited pharmaco -
kinetic data are available for stable pediatric renal transplant patients in the age group 5-16 years.
Pediatric doses for patients with BSA <1.19 m2 cannot be accurately administered using currently
available formulations of Myfortic tablets (see CLINICAL PHARMACOLOGY, Special Populations
and DOSAGE AND ADMINISTRATION in the full prescribing information).

Geriatric Use
Patients ≥65 years may generally be at increased risk of adverse drug reactions due to immuno-
suppression. Clinical studies of Myfortic did not include sufficient numbers of subjects aged 65
and over to determine whether they respond differently from younger subjects. Other reported
clinical experience has not identified differences in responses between the elderly and younger
patients. In general, dose selection for an elderly patient should be cautious, reflecting the greater
frequency of decreased hepatic, renal, or cardiac function, and of concomitant disease or other
drug therapy.

ADVERSE REACTIONS
The incidence of adverse events for Myfortic® (mycophenolic acid) was determined in random-
ized, comparative, active-controlled, double-blind, double-dummy trials in prevention of acute
rejection in de novo and maintenance kidney transplant patients.

The principal adverse reactions associated with the administration of Myfortic include constipation,
nausea, and urinary tract infection in de novo patients and nausea, diarrhea and nasopharyngitis
in maintenance patients.

Adverse events reported in ≥20% of patients receiving Myfortic or mycophenolate mofetil in the
12-month de novo renal study and maintenance renal study, when used in combination with
cyclosporine, USP (MODIFIED) and corticosteroids, are listed in Table 5. Adverse event rates were
similar between Myfortic and mycophenolate mofetil in both de novo and maintenance patients.

Table 5  Adverse Events (%) in Controlled de novo and Maintenance Renal Studies Reported in
≥20% of Patients 

                                                               de novo Renal Study            Maintenance Renal Study
                                                                               mycophenolate                        mycophenolate
                                                           Myfortic®           mofetil           Myfortic®           mofetil
                                                          1.44 g/day          2 g/day          1.44 g/day          2 g/day
                                                             (n=213)            (n=210)            (n=159)            (n=163)
Blood and Lymphatic System Disorders                            
Anemia                                                    21.6                 21.9                    –                      –
Leukopenia                                              19.2                 20.5                    –                      –
Gastrointestinal System Disorders                                                                                     
Constipation                                            38.0                 39.5                    –                      –
Nausea                                                    29.1                 27.1                  24.5                 19.0
Diarrhea                                                   23.5                 24.8                  21.4                 24.5
Vomiting                                                  23.0                 20.0                    –                      –
Dyspepsia                                                22.5                 19.0                    –                      –
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techniques will be explored.
Participants will then enter a lon-

gitudinal mentorship component of 
the program and will be paired with 
a nephrologist at their home institu-
tion. This mentor will serve to guide 
them through nephrology electives 
and additional research opportuni-
ties, such as application to the ASN 
Student Scholars Grants program. Fi-
nally, participants will be invited to 
attend ASN Kidney Week during their 

third or fourth years in medical school 
through the ASN Program for Medical 
Students and Residents. This success-
ful initiative includes guided learning 
pathways and exposes trainees to the 
full spectrum of nephrology discovery 
at Kidney Week. 

Applications for the Kidney TREKS 
program can be found online at http://
www.asn-online.org/education/train-
ing/students/kidney-treks.aspx. Medi-
cal students of all levels are encouraged 
to apply and acceptance will be on a 
rolling basis with a final deadline of 
May 15, 2013. 

Lauren Stern, MD, is affiliated wtih Boston 
Medical Center and Boston University School of 
Medicine, and Mark Parker, MD, is director of 
the division of nephrology and transplantation, 
Maine Medical Center, and associate clinical 
professor of Medicine, Tufts University School of 
Medicine.
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Table 5  Adverse Events (%) in Controlled de novo and Maintenance Renal Studies Reported in
≥20% of Patients 

                                                               de novo Renal Study            Maintenance Renal Study
                                                                               mycophenolate                        mycophenolate
                                                           Myfortic®           mofetil           Myfortic®           mofetil
                                                          1.44 g/day          2 g/day          1.44 g/day          2 g/day
                                                             (n=213)            (n=210)            (n=159)            (n=163)
Infections and Infestations                                                                                                  
Urinary Tract Infection                             29.1                 33.3                    –                      –
CMV Infection                                          20.2                 18.1                    –                      –
Nervous System Disorder                                                                                                   
Insomnia                                                 23.5                 23.8                    –                      –
Surgical and Medical Procedure                                                                                        
Postoperative Pain                                   23.9                 18.6                    –                      –

Table 6 summarizes the incidence of opportunistic infections in de novo and maintenance trans-
plant patients, which were similar in both treatment groups.

Table 6  Viral and Fungal Infections (%) Reported Over 0-12 Months 

                                                               de novo Renal Study            Maintenance Renal Study
                                                                               mycophenolate                        mycophenolate
                                                           Myfortic®           mofetil           Myfortic®           mofetil
                                                          1.44 g/day          2 g/day          1.44 g/day          2 g/day
                                                             (n=213)            (n=210)            (n=159)            (n=163)
                                                                (%)                   (%)                   (%)                   (%)
Any Cytomegalovirus                              21.6                 20.5                    1.9                    1.8
     - Cytomegalovirus Disease                  4.7                   4.3                    0                       0.6
Herpes Simplex                                         8.0                   6.2                    1.3                    2.5
Herpes Zoster                                           4.7                   3.8                   1.9                   3.1 
Any Fungal Infection                               10.8                 11.9                    2.5                    1.8
     - Candida NOS                                     5.6                   6.2                   0                       1.8 
     - Candida Albicans                               2.3                   3.8                    0.6                    0

The following opportunistic infections occurred rarely in the above controlled trials: aspergillus
and cryptococcus.  

The incidence of malignancies and lymphoma is consistent with that reported in the literature for
this patient population. Lymphoma developed in 2 de novo patients (0.9%), (one diagnosed 9 days
after treatment initiation) and in 2 maintenance patients (1.3%) (one was AIDS-related), receiving
Myfortic with other immunosuppressive agents in the 12-month controlled clinical trials. Non-
melanoma skin carcinoma occurred in 0.9% de novo and 1.8% maintenance patients. Other types
of malignancy occurred in 0.5% de novo and 0.6% maintenance patients.

The following adverse events were reported between 3% to <20% incidence in de novo and main-
tenance patients treated with Myfortic in combination with cyclosporine and corticosteroids are
listed in Table 7.

Table 7  Adverse Events Reported in 3% to <20% of Patients Treated with Myfortic® in 
Combination with Cyclosporine* and Corticosteroids 
                                                     de novo Renal Study                    Maintenance Renal Study
Blood and Lymphatic            Lymphocele, thrombocytopenia        Leukopenia, anemia
Disorders                               
Cardiac Disorder                    Tachycardia                                       –
Eye Disorder                          Vision blurred                                    –
Endocrine Disorders              Cushingoid, hirsutism                       –
Gastrointestinal Disorders     Abdominal pain upper, flatulence,      Vomiting, dyspepsia, abdominal 
                                              abdominal distension, sore throat,    pain, constipation, gastro-
                                              abdominal pain lower, abdominal      esophageal reflux disease, loose 
                                              pain, gingival hyperplasia, loose        stool, flatulence, abdominal pain
                                              stool                                                  upper
General Disorders and           Edema, edema lower limb, pyrexia,  Fatigue, pyrexia, edema, chest 
Administration Site                pain, fatigue, edema peripheral,         pain, peripheral edema
Conditions                             chest pain                                         
Infections and Infestations    Nasopharyngitis, herpes simplex,      Nasopharyngitis, upper respira-
                                              upper respiratory tract infection,       tory tract infection, urinary tract
                                              oral candidiasis, herpes zoster,          infection, influenza, sinusitis
                                              sinusitis, wound infection, implant    
                                              infection, pneumonia
Injury, Poisoning, and           Drug toxicity                                      Postprocedural pain
Procedural Complications
Investigations                        Blood creatinine increased                Blood creatinine increase, weight 
                                              hemoglobin decrease, blood             increase
                                              pressure increased, liver function 
                                              tests abnormal
Metabolism and                    Hypocalcemia, hyperuricemia,           Dehydration, hypokalemia,
Nutrition Disorders                hyperlipidemia, hypokalemia,            hypercholesterolemia
                                              hypophosphatemia 
                                              hypercholesterolemia, hyperkalemia,
                                                 hypomagnesemia, diabetes mellitus,
                                                 hyperphosphatemia, dehydration,
                                                 fluid overload, hyperglycemia,
                                              hypercalcemia 
Musculoskeletal and              Back pain, arthralgia, pain in limb,     Arthralgia, pain in limb, back 
Connective Tissue                 muscle cramps, myalgia                    pain, muscle cramps, peripheral
Disorders                                                                                         swelling, myalgia 
Nervous System Disorders    Tremor, headache, dizziness              Headache, dizziness
                                              (excluding vertigo)
Psychiatric Disorders             Anxiety                                              Insomnia, depression
Renal and Urinary                 Renal tubular necrosis, renal             –
Disorders                               impairment, dysuria, hematuria,
                                              hydronephrosis, bladder spasm, 
                                              urinary retention

(continued)

Table 7  Adverse Events Reported in 3% to <20% of Patients Treated with Myfortic® in 
Combination with Cyclosporine* and Corticosteroids 
                                                     de novo Renal Study                    Maintenance Renal Study
Respiratory, Thoracic and     Cough, dyspnea, dyspnea                 Cough, dyspnea, pharyngo-
Mediastinal Disorders            exertional                                           laryngeal pain, sinus congestion
Skin and Subcutaneous        Acne, pruritus                                    Rash, contusion
Tissue Disorders
Surgical and Medical             Complications of transplant surgery,    –
Procedures                            postoperative complications,
                                              postoperative wound complication     
Vascular Disorders                Hypertension, hypertension               Hypertension
                                              aggravated, hypotension                   
*USP (MODIFIED)

The following additional adverse reactions have been associated with the exposure to MPA when
administered as a sodium salt or as mofetil ester:
Gastrointestinal: Colitis (sometimes caused by CMV), pancreatitis, esophagitis, intestinal perfora-
tion, gastrointestinal hemorrhage, gastric ulcers, duodenal ulcers, and ileus (see PRECAUTIONS).
Resistance Mechanism Disorders: Serious life-threatening infections such as meningitis and
infectious endocarditis have been reported occasionally and there is evidence of a higher fre-
quency of certain types of serious infections such as tuberculosis and atypical mycobacterial
infection.
Respiratory: Interstitial lung disorders, including fatal pulmonary fibrosis, have been reported
rarely with MPA administration and should be considered in the differential diagnosis of pul-
monary symptoms ranging from dyspnea to respiratory failure in posttransplant patients receiving
MPA derivatives.

Postmarketing Experience: 
The following adverse reactions have been identified during post-approval use of Myfortic. Because
these reactions are reported voluntarily from a population of uncertain size, reliably estimating
their frequency or establishing a causal relationship to drug exposure is not always possible.  

Congenital disorder: Embryofetal toxicity: Congenital malformations and an increased incidence
of first trimester pregnancy loss have been reported following exposure to mycophenolate mofetil
(MMF) during pregnancy (see PRECAUTIONS: Pregnancy).

Infections: Polyomavirus associated nephropathy (PVAN), especially due to BK virus infection,
has been observed in patients receiving immunosuppressants, including Myfortic. This infection is
associated with serious outcomes, including deteriorating renal function and renal graft loss (see
WARNINGS, Polyomavirus Infections). Cases of progressive multifocal leukoencephalopathy
(PML), sometimes fatal, have been reported in patients treated with MPA derivatives (see WARN-
INGS, Polyomavirus Infections).

Hematologic: Cases of pure red cell aplasia (PRCA) have been reported in patients treated with
MPA derivatives in combination with other immunosuppressive agents (see WARNINGS). 

Dermatologic: Cases of rash have been reported in patients treated with MPA derivatives.  

OVERDOSAGE
Signs and Symptoms 
There has been no reported experience of acute overdose of Myfortic® (mycophenolic acid) in
humans.
Possible signs and symptoms of acute overdose could include the following: hematological abnor-
malities such as leukopenia and neutropenia, and gastrointestinal symptoms such as abdominal
pain, diarrhea, nausea and vomiting, and dyspepsia.

Treatment and Management
General supportive measures and symptomatic treatment should be followed in all cases of over-
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Industry Spotlight
Prepping for the Next Wave of Managed 
Care?

Fresenius Dialyzes in Wee Hours, Offloads 
Biotech Biz

Dialysis Businesses Attractive Targets

Companies Collaborate to Produce 
Wearable Dialysis Technology

A   health care industry analyst has  
made a prediction for 2013 that 

American companies like Denver-based 
DaVita, the second largest provider of 
dialysis services in the United States, 
may be best positioned to “benefit 
from changes in the health care market 
stemming from Obamacare.”

In early January, Martin Brunnin-
ger, head of the medical technology 
sector at Nomura Securities, told a 
CNBC cable audience that because 70 
percent of the dialysis care market is 
dominated by two big players (DaVita 
and Germany’s Fresenius), “we have 
efficiency gains and there’s not much 
more earnings power in the U.S. sec-
tor.”

Brunninger said that if one com-
pany moves away strictly from dialy-
sis care, however, that company likely 
would enjoy an advantage. “DaVita 
has diversified away and they have a 
broader approach now in saving man-
aged dollars for broader patient popu-
lations,” he added. “I think that is the 
future.”

On November 1, 2012, HealthCare 
Partners merged into a subsidiary of 
DaVita’s parent company. The parent 
company changed its name to DaVita 
HealthCare Partners Inc. HealthCare 
Partners, now one of the two main op-
erating divisions of DaVita HealthCare 
Partners, with operations in southern 
California, central Florida, southern 
Nevada, and northern New Mexico, as-
sumes clinical and economic account-
ability and management responsibility 
for nearly all of the health care needs 
of a patient population. This includes 

offering professional services provided 
by primary care and specialty physi-
cians as well as coordinating hospital 
and other services, the company noted.  

In addition, the DaVita subsidiary 
runs the first and largest pharmacy 
dedicated to serving the unique needs 
of kidney patients. In 2012, DaVita 
Rx expanded its services to help man-
age patient medications and clinical 
outcomes. DaVita recently agreed to 
provide certain pharmacy services to 
Fresenius Medical Care, which will use 
DaVita Rx prescription drug services 
for its Medicare patients in the United 
States.

DaVita also announced in an un-
related transaction that it will extend 
its supply agreement with Fresenius 
Medical Care for certain dialysis sup-
plies including hemodialysis machines 
and disposable products.

DaVita Rx also focuses on patient 
compliance by providing refill remind-
ers, reviews for possible drug interac-
tions, and other services, with the aim 
of healthier patients who have an im-
proved quality of life. 

With provisions of the Affordable 
Care Act slated to take effect within the 
coming year, DaVita’s move toward serv-
ing broader populations may help the 
firm capitalize on moves toward man-
aged care, Brunninger said.

As health care systems around the 
world keep moving toward lower spend-
ing on increasing numbers of patients, 
“it doesn’t necessarily mean the quality 
needs to be diminished,” Brunninger 
said. “It’s about management and where 
the profits are going.”  

Dialysis takes numerous hours 
of patients’ time per week, 

which can greatly interfere with fam-
ily, work, and recreational schedules. 
Now Fresenius Medical Care North 
America (FMCNA), the largest pro-
vider of dialysis services in the Unit-
ed States, has established more than 
140 nighttime dialysis center sites.

FMCNA, the nation’s leading 
network of dialysis facilities, estab-
lished programs across the country, 
including recently opened programs 
in Weymouth, Massachusetts; Waco, 
Texas; Coeur d’Alene, Idaho; and 
Santa Fe, California. More are sched-
uled to open this year.

FMCNA’s nighttime dialysis op-
tion offers the same level of super-
vised care as traditional daytime, 
in-center treatments, but patients 
receive their dialysis at night, usually 
over a longer time, the company re-
ported.

Night-ime dialysis is a more gradu-
al process, and at night, patients typi-
cally receive treatments three times a 
week but over an 8-hour period (ver-
sus a typical 3- to 4-hour period for 
daytime dialysis). When dialysis is 
provided over a longer time, fluids 
are removed more slowly, which re-
sults in a more gentle treatment for 
most patients, the company reported. 

“In-center, nocturnal dialysis is a 
viable alternative to standard in-cent-
er dialysis for patients who require 
greater fluid and phosphorus removal 

and who are amenable to spending 
3 nights a week in the dialysis facil-
ity,” said Eduardo Lacson, Jr., MD, 
FMCNA’s vice president for clinical 
science, epidemiology, and research. 
He recently published a study that 
demonstrated the health benefits of 
nighttime dialysis, among them im-
proved clearance of phosphorus and 
fluid, in nearly 750 FMCNA patients 
who switched from daytime to night-
time dialysis. Studies also suggest 
that nighttime dialysis patients may 
be able to better control their blood 
pressure and mineral levels, allowing 
them to eat a wider variety of foods, 
according to Fresenius.

Overall, parent company Fresenius 
Medical Care is focusing on its core 
strengths of delivering dialysis and 
transfusion services, as seen recently 
when Fresenius floated its biotech 
arm for sale, Reuters reported. Fre-
senius reported in December 2012 
that it planned to discontinue the 
Fresenius Biotech subsidiary, which 
posted sales of about 26 million Eu-
ros (about $34 million) in the first 
9 months of 2012. Fresenius may re-
tain some dialysis-related drugs.

At the same time, Fresenius said 
that it had “successfully closed the ac-
quisition of blood-transfusion-tech-
nology company Fenwal Holdings, 
Inc….as part of the company’s strat-
egy to expand in the medical-devices/
transfusion-technology segment,” 
Fox Business News reported.  

Just after Baxter bid $4 billion to 
purchase Gambro, a maker of dial-

ysis-related products, in the hope of 
being a dominant force in the dialy-
sis marketplace, there is another news 
item out of Gambro’s Brentwood, 
Tennessee home base.  Ambulatory 
Services of America (ASA), of Brent-
wood, has bought a majority interest 
in six dialysis centers and an acute 
dialysis program in the Los Angeles 
area. 

The terms of the purchase were 
not disclosed, but the facilities were 
purchased from Kidney Centers Inc. 
(KCI), and the six dialysis centers 
currently serve 700 patients. The 
acute dialysis program serves eight 
hospitals. 

“Given the strong presence of In-
novative Dialysis in the Los Angeles 
area, we had long known of KCI, and 
we appreciated its physician joint ven-
ture model, which is much like ours,” 
said Timothy Martin, the chief execu-
tive officer of ASA and its subsidiary, 

Innovative Dialysis.  “At Innovative 
Dialysis, we prefer to operate in joint 
ventures with physicians where our 
nephrologist-partners can take the 
lead in providing high-quality care 
to patients with ESRD, and we can 
support them by taking care of the 
business aspects of running dialysis 
facilities.  We look forward to work-
ing with the staff at these facilities as 
well as their physician partners.” 

Through this acquisition, ASA 
now provides care to 7000 patients 
through 85 dialysis programs, ASA 
announced in December 2012. 

The ASA vision is to become the 
first national clinical enterprise to 
consolidate ambulatory services from 
multiple medical specialties. The 
company plans to do this through 
deals with differing specialties that 
provide high-quality, evidence-based 
services that help demonstrate im-
proved clinical outcomes. The initial 
focus is on both radiation oncology 
and renal dialysis.  

AWAK Technologies has signed 
an agreement with Baxter In-

ternational Inc. to develop wearable 
dialysis technology. The agreement 
lets AWAK continue developing its 
investigational peritoneal dialysis-
based automated wearable artificial 
kidney, the company said.  

AWAK Technologies is a re-
search-focused, medical technology 
company dedicated to the devel-
opment and commercialization of 
sorbent-based dialysis regeneration 
technology.

“Our agreement with Baxter is 
part of our overall strategy to bring 
innovative technologies for dialysis 
treatment to market that include 
collaborations and licensing agree-
ments with academia including the 

University of California, Los Ange-
les (UCLA) and Temasek Polytech-
nic, Singapore, as well as working 
cooperatively with government 
agencies in the United States and 
Singapore; such as the U.S. Veteran 
Affairs Innovation Initiative (VAi2), 
SPRING Singapore and Interna-
tional Enterprise (IE) Singapore,” 
said NEO Kok-Beng, President & 
CEO of AWAK Technologies.

The agreement will provide Bax-
ter with exclusive global manufac-
turing and a distribution license for 
AWAK’s investigational peritoneal 
dialysis-based automated wearable 
artificial kidney, a minority owner-
ship stake in the company, and the 
option to purchase additional eq-
uity in the company.  
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Major research advances in the past 
2 decades have provided a greatly 

enhanced understanding of mechanisms 
underlying glomerular disease. These in-
clude the identification of proteins specific 
to podocytes and the slit diaphragm, and 
the diseases that may develop as a conse-
quence of mutation or dysfunction of these 
proteins. Research has also demonstrated 
the pathogenic contribution of abnormally 
galactosylated immunoglobulin A (IgA) to 
the development of IgA nephropathy; pin-
pointed SpeB as the major inciting antigen 
of acute poststreptococcal glomerulone-
phritis; and identified the phospholipase 
A2 receptor (PLA2R ) as the principal an-
tigen in most cases of idiopathic membra-
nous nephropathy. 

Other studies have provided evidence 
that a specific circulating factor (soluble 
urokinase receptor [suPAR]) is implicated 
in the pathogenesis of focal and segmen-
tal glomerulosclerosis (FSGS), and that 
another factor (the hyposialylated form of 
angiopoietin-like-protein 4 [ANGPTL4]) 
may be involved in the pathogenesis of 
minimal change disease (MCD). However, 
the extent to which these factors may be 
causative remains to be established. Despite 
these and other major accomplishments in 
understanding their pathogenesis, there 
has been a lack of corresponding advances 
in therapeutics for these diseases. 

Given this background, the National 
Institute of Diabetes and Digestive and 
Kidney Diseases (NIDDK), in conjunction 
with the ASN Glomerular Disease Advisory 
Group, organized the “Glomerular Disease 
Pathophysiology, Biomarkers, and Regis-
tries for Facilitating Translational Research” 
conference, which was held at the National 
Institutes of Health (NIH) campus in 

Bethesda, MD, on April 17 and 18, 2012. 
The conference goals were to identify ap-
proaches to build upon this body of knowl-
edge; develop an infrastructure that would 
facilitate implementation of clinical trials 
of new therapeutics in glomerular disease; 
and foster a dialogue between academic 
researchers, private-sector entities (includ-
ing biotechnology companies and major 
pharmaceutical companies), and the U.S. 
Food and Drug Administration (FDA) that 
would ultimately serve to reduce the obsta-
cles in bringing new agents for treatment of 
glomerular diseases to clinical trials. 

The conference began with presenta-
tions by leaders of clinical trial networks 
from outside the glomerular disease field, 
including Frank Accurso, MD, of the 
University of Colorado on behalf of the 
Cystic Fibrosis Foundation Therapeutics 
Development Network, which now sup-
ports phase III trials conducted at 77 sites, 
and Neil Solomons, MD, of Vifor Pharma, 
speaking on behalf of the Aspreva Lupus 
Management Study (ALMS). 

Discussion subsequently focused on 
specific disease entities and the potential 
for therapeutic interventions in each cate-
gory. The keynote overview speaker, former 
ASN President William Couser, MD, re-
viewed both areas of progress made in the 
past 4 decades—including the identifica-
tion of key pathogenic molecules described 
above—and the residual critical gaps in our 
understanding. The latter include insuffi-
cient knowledge of the initiating events 
in most glomerular diseases and of the 
best targets for therapeutic intervention. 
A major problem in the care of patients 
with glomerular diseases is that most thera-
peutics in current use were developed for 
application in other medical fields, such 

as transplantation and rheumatology, that 
require systemic therapy and do not target 
specific glomerular processes. An advan-
tage of more tightly targeted therapeutics 
is that they offer the possibility of reduced 
toxicities and off-target effects. 

Other presentations, followed by break-
out discussion groups, focused specifically 
on the MCD/FSGS spectrum of diseases, 
IgA nephropathy, membranous nephropa-
thy, vasculitis, and the recently emerging 
entity C3 glomerulopathy. Discussion cen-
tered on clinical trial assessment, and the 
need for a durable multi-institutional clini-
cal trials infrastructure with the necessary 
bioinformatics and biorepository support 
akin to what has been accomplished with 
the cystic fibrosis network and the large 
oncology group study networks, such as 
the Southwest Oncology Group (SWOG). 
Such an infrastructure would enable the 
recruitment of a sufficient number of 
patients for meaningful trial results and 
would obviate the need to create a trial net-
work anew for each potential clinical study 
of a glomerular disease therapeutic. 

A topic discussed at length, but not re-
solved at this meeting, was achieving agree-
ment with representatives of the FDA on 
acceptable surrogate biomarkers for pro-
gressive glomerular disease. This has been 
a particularly challenging issue because end 
points, such as development of ESRD or 
death, are neither inevitable nor necessarily 
early events in the evolution of glomerular 
disease. The most obvious surrogate marker 
for glomerular disease—proteinuria—has 
too many vagaries to be currently accepta-
ble to the FDA as a biomarker across differ-
ent glomerular disease categories. The iden-
tification of specific pathogenic moieties, 
such as anti-PLA2R antibodies in membra-

nous nephropathy and circulating suPAR 
in FSGS, may allow development of future 
assays that could be disease specific and 
fulfill a biomarker function for monitoring 
disease progress in future clinical trials. 

There were several important outcomes 
from this conference. First was the issuance 
of a request for applications from the NID-
DK (RFA-DK-12-014, application due date 
February 27, 2013) to fund consortium sites 
that will establish and longitudinally follow 
cohorts of patients with common glomeru-
lar diseases (MCD, FSGS, IgA nephropathy, 
and idiopathic membranous nephropathy) 
who can then be entered into clinical trials 
and studies that validate biomarkers of dis-
ease progression and other relevant clinical 
and translational studies. Second, as high-
lighted in the ASN President’s Address by 
Ronald Falk, MD, FASN, at Kidney Week 
2012, this conference furthered a dialogue 
that contributed to the development of the 
Kidney Health Initiative (KHI), a partner-
ship of ASN and the FDA. 

The mission of KHI is to advance sci-
entific understanding of the kidney health 
and patient safety implications of new and 
existing medical products and to foster 
development of therapies for diseases that 
affect the kidney by creating a collabora-
tive environment in which FDA and the 
greater nephrology community can inter-
act to optimize evaluation of drugs, devic-
es, biologics, and food products. For more 
information about KHI, please visit http://
www.asn-online.org/khi/. 

Charles E. Alpers, MD, is a member of the 
ASN Glomerular Diseases Advisory Group. 
Alpers is associated with the department of 
pathology at the University of Washington 
Medical Center in Seattle.

NIH Glomerular Disease Conference Leads to New  
Opportunities for Advancing Knowledge and Treatments
By Charles E. Alpers
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Detective Nephron

Nephron	 What do we have today, my dear apprentice?

Henle	 A 65-year-old woman with hematuria and a subacute rise in 
creatinine.

Nephron	 I see that you have taken a break from the electrolyte disorders and 
moved to the glomerular disease world. This is why nephrology is so 
much fun: it has so much variety to offer diagnosticians. 

Henle	 Hmmm… getting back to the case, she was in her usual state of 
health until a few weeks ago, when she started noticing foamy urine 
and fatigue. 

Nephron 	 What is her creatinine level now? 

Henle	 It was 0.7 mg/dL 1 year ago and 1.2 mg/dL 2 months ago. Now it 
is 1.9 mg/dL. 

Nephron	 Did you look at her urine?

Henle	 Yes, of course I did. There are many red blood cells and 		
a few white blood cells. The red cells are dysmorphic, 		
but no red cell casts that I could notice, and no signs of 		
any granular casts. 

Nephron	 Is there any proteinuria?

Henle	 Yes, there is: 3.5 grams in a 24-hour urine collection. 

A knock on the door is heard.

Nephron	 Come on in, Dr. Slit Podocyte. You are just in the nick of time again.

Henle looks at Dr. Nephron as Dr. Podocyte enters the room.

Nephron	 Dr. Podocyte helped us solve our last case in glomerular disease. Let’s 
take this one together. Does that sound good, Slit?

Podocyte 	 Good morning, Henle. I am Dr. Slit Podocyte. Nice to meet you.

Nephron	 Henle has a case here of an elderly lady with hematuria, a subacute 
decline in renal function, and nonspecific complaint of fatigue.

Henle	 Her anti nuclear antibody, anti–double–stranded DNA, and anti 
neutrophil cytoplasmic antibody titers are negative as well. Her C3 is 
slightly depressed, and she has a normal C4 value.

Nephron	 Stop right there. So you are telling me you already have a diagnosis? 
Why are you presenting this case, then?

Podocyte 	 Sounds as if you have a glomerular disease with low complements. 
Very few would present in this manner. 

Henle	 Given the low C3, I would consider postinfectious glomerular 
process, membranoproliferative glomerulonephritis (MPGN) pattern 
of injury, or a proliferative pattern such as in lupus nephritis. 

Podocyte 	 You are doing a great job. Given the negative serologic results, lupus 
nephritis is less likely but is always a possibility. Can you expand on 
the MPGN pattern of injury and perhaps think more in terms of C3 
glomerulopathy?

Nephron	 My dear apprentice, you still have a lot to learn.

Henle	 Well, historically, MPGN has been classified as type I, II, or III 
on the basis of electron microscope (EM) findings. A more useful 
classification is based on immunofluorescence (IF), which is clinically 
more useful. And sometimes a persistent postinfectious glomerular 
nephritis (GN) will also present with low C3 levels. The term 
“atypical postinfectious GN” is used for such cases.

Nephron	 Please continue as I drink my coffee.

Podocyte 	 The EM approach should likely be replaced by the IF approach. 

Henle	 But in this patient, we don’t even know that it’s MPGN. It could be 
postinfectious GN for all you know. The biopsy was done only this 
morning. 

Podocyte 	 Excellent. Let’s discuss after the biopsy findings what to do next. 

Nephron	 Interesting! Not the approach I usually take. 

Henle returns a few hours later. Slit and Nephron enjoy their warm 
coffee. 

Podocyte 	 What’s so interesting? Just because it’s not an electrolyte case. This is 
actually fascinating! In glomerular diseases, we need biopsies to make 
a diagnosis. 

Henle	 Is there a connection of this to the presentation?

Podocyte 	 What did it show?

Henle	 Yes—and the biopsy confirmed an MPGN pattern of injury on light 
microscopy. 

Podocyte 	 Just as we suspected. Now IF is the next important part of the biopsy. 
Also, I am glad you use the term “MPGN pattern of injury” rather 
than “MPGN” because this is truly a pattern of injury with most 
causes being secondary in nature. 

Henle	 Hmm… IF showed immunoglobulin (Ig) G (3+), kappa (3+), 
and C3(3+); the other results were all negative. EM showed 
subendothelial deposits, as one would expect in an MPGN pattern. 

Nephron	 I am assuming she has MPGN type 1.

Podocyte 	 Let’s discuss this in more detail. Not so soon—and I don’t agree with 
Dr. Nephron. How about staining for lambda? 

Henle	 Negative for lambda. 

Podocyte 	 She has monoclonal deposits in the IF findings. Isn’t that the case? 

Detective Nephron, world-renowned for expertise in analytical skills, 
trains budding physician-detectives in the diagnosis and treatment of 
kidney diseases. L.O. Henle, a budding nephrologist, presents  
a new case to the consultant. 
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Henle	 Yes, IgG kappa and C3. 

Nephron	 Ahh! She has myeloma! 

Henle	 Where does MPGN fit in all this?

Podocyte 	 Good question. Think of MPGN again as a pattern of injury 
that results from capillary wall injury. If there is no staining in IF 
(which also can happen), then such a pattern might be seen in 
chronic thrombotic microangiopathies from medications, from 
radiation, after stem cell transplantation, and so forth. If there is IF 
staining, you move to diseases resulting from deposition of immune 
complexes or complement factors or both. Now here is the major 
breakdown: if there is C3 and immunoglobulin staining, one has 
to consider many secondary causes such as infections, autoimmune 
diseases (rheumatoid arthritis, systemic lupus erythematosus), and 
paraprotein-mediated diseases. The paraprotein-mediated diseases 
usually have a monoclonal component seen at biopsy. Classically, 
monoclonal gammopathy of undetermined significance (MGUS) 
has been noted to be a major cause of the MPGN pattern of injury. 
The old classification of MPGN type I would fit under this category 
if no secondary cause is found and would be labeled idiopathic 
MPGN. 

Henle	 Then how do you define C3 glomerulopathy?

Nephron	 Good question. Now, as we already noted, IF was positive for C3 and 
immunoglobulins, so we should be thinking infections, autoimmune 
diseases, and paraprotein deposition. If the IF is positive only for 
C3 strongly, you get an MPGN pattern resulting from deposition 
of complement factors. This is defined as C3 glomerulopathy. What 
the C3 glomerulopathy is trying to tell us is that the injury is due to 
a problem in the alternative pathway complement cascade and hence 
leads to deposition of complement factors that ultimately might lead 
to double contouring and MPGN-like lesions. One needs to keep 
in mind that other patterns such as mesangial proliferative, diffuse 
proliferative, and even crescentic GN can result from all these causes 
of MPGN.

	 What constitutes C3 glomerulopathy is glomerular deposits of 
complement C3 (and other complement factors of the alternative 
and terminal pathway) and absence of immunoglobulin within 
the glomeruli or just pauci immunoglobin deposition. C3 
glomerulopathy is further classified into dense deposit disease 
and C3 glomerulonephritis, both of which result from alternative 
pathway abnormalities. Why one results in dense deposit disease and 
another in C3 glomerulonephritis is not known. However, this may 
have to do with where the alternative pathway is disrupted, allele 
variants, and severity of disruption.

Henle	 Why is this classification important? 

Nephron	 Perhaps we can look for these causes in specific cases and tailor 
the treatment accordingly. Medications affecting the complement 
system such as eczulimab might be of benefit in some of these 
disease entities in the near future. With regard to Ig-positive 
MPGN, for example, MPGN associated with monoclonal 
gammopathy is likely to recur after transplantation, whereas 
MPGN due to infections is less likely to recur. There are few 
data about recurrent MPGN causes by alternative pathway 
abnormalities, although early studies suggest that these also recur. 
If one suspects C3 glomerulopathies, it’s worth checking the 
complement cascade function: C3 and C4 levels. Check also for 
C3 nephritic factor, factor H antibodies, and serum membrane 
attack complex levels. Tests of genetic mutations for CFH, CFI, 
and allele variants are also available. 

Podocyte 	 Good work, Dr. Nephron. You have done well!

Henle	 This is very revealing. In other words, in this case, she likely has 
MGUS that hasn’t been diagnosed.

Henle leaves, and returns a few days later.

Nephron	 Fine work, Detective!

Podocyte 	 It’s always nice to drop in and discuss a good case of glomerular 
disease. 

Henle	 Her serum free light chains suggested an elevated free kappa-to-
lambda ratio of 5. Her bone marrow biopsy specimen showed 5 
percent plasma cells, which is consistent with MGUS. Greater than 
10 percent and she would have a myeloma. So now we are left with 
MGUS and MPGN. Do we treat or not? And what do we treat 
with? 

Nephron	 This is a tough question you are asking, Henle.

Podocyte 	 To me it seems that if damage is happening in an organ, particularly 
in the kidney, because of the monoclonal nature of this light chain 
kappa, how can we call this “undetermined significance”? It is clear to 
me that it is significant. Unfortunately, the hematology community 
needs to learn more about this entity and perhaps not call it 
MGUS when there is end-organ damage. Some cases of this have 
been successfully treated with anti–B cell agents such as rituximab. 
However, it makes more sense to treat this entity as a paraprotein, 
targeting agents such as those used in multiple myeloma. But, until 
we have more data, we might not be able to do anything.

Nephron	 We prescribe medications all the time, and we have to be careful 
regarding the potential drastic effects they can have on the body. 
My dear apprentice, MGUS is a chronic entity, and so is MPGN, 
and it is possible that she might not need treatment for now. 
Conservative management is reasonable, given the lack of data. 

Podocyte 	 I disagree. I would give her rituximab if B lymphocytes were 
responsible for the monoclonal gammopathy. Rituximab would 
not be effective if plasma cells were responsible for the monoclonal 
gammopathy. This raises the question whether drugs such as 
bortezomib would be of benefit in such cases.

Henle watches them argue.

Nephron	 Henle, as you can see, we don’t 
have a final answer for you. That is 
perfectly reasonable and the main 
reason why ongoing research in 
nephrology is critical. The current 
status of nephrology research is grim. 
It needs more energy and enthusiasm 
from residents, students, and 
fellows to move the field forward. 
Nevertheless, from a single entity of 
MPGN, you diagnosed a potential 
premalignancy state in this patient. 
Never underestimate the power of 
the nephrologist. 

Detective Nephron was developed by Kenar Jhaveri, MD, 
assistant professor of medicine at Hofstra Medical School 
and an attending nephrologist at North Shore University 
and Long Island Jewish Medical Center in Great Neck, 
New York. Thanks to Dr. Rimda Wanchoo of the Weill 
Cornell Medical Center, New York, and Dr. Sanjeev 
Sethi of the Mayo Clinic, Minnesota, for their editorial 
assistance. Send correspondence regarding this section to 
kjhaveri@nshs.edu or kdj200@gmail.com.
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