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Ongoing Research Links Bisphenol A with
Negative Health Effects

By Tracy Hampton

ecent studies add growing evidence
Rro the potential dangers of expo-
ure to bisphenol A (BPA). The
estrogen-like chemical may be linked to

diabetes in adults and to heart and kidney

disease in children. Still, the risks are far
from clear.

In some of the most recent work, re-
searchers found a link between BPA and
low-grade urinary albumin excretion in
children and adolescents (Trasande
L, et al. Kidney Int 2013 Jan 9. doi:

10.1038/ki.2012.422). The findings

suggest that youngsters who are ex-

posed to BPA, which was once used

widely in plastic bottles and is still

found in aluminum cans and regis-

ter receipts, may have an increased
risk for the development of heart and
kidney disease.

BPA may negatively affect health
in a variety of other ways, according
to published and ongoing studies. Ani-
mal research has linked BPA with early
sexual maturation, altered behavior,
hyperactivity, and effects on prostate
and mammary glands. In humans, the
chemical has been linked to cardiovas-
cular disease, diabetes, and male sexual
dysfunction (Schecter A, et al. Environ

Sci Technol 2010; 44:9425-9430. doi:
10.1021/es102785d).

BPA, disease, and obesity

The latest study by Trasande et al. in-
volved an analysis of data from 710 chil-
dren and adolescents who participated
in the 2009-2010 National Health and
Nutrition Examination Survey, which in-
cluded measurements of urinary BPA and
albumin. Compared with children with
the lowest amount of BPA in their urine,
children with the highest amount had an
albumin-to-creatinine ratio that was 0.91
mg/g higher.

The findings may be particularly wor-
risome for children with poor kidney
function.

“While we excluded children with pre-
existing kidney disease from our analysis, 1
am concerned that BPA exposure may have
even greater effects on children with kid-
ney disease,” said co—lead author Howard

Continued on page 6

Ultrasound of Lung Congestion Could Signal ESRD

Outcomes
By Eric Seaborg

ulmonary congestion, even in

P patients without symptoms of

heart failure, could be an impor-

tant predictor of mortality and cardio-

vascular risks in hemodialysis patients,
a new study shows.

In the multicenter study reported in

the Journal of the American Society of

Nephrology, researchers who used ultra-

sound (US) to categorize patients’ levels
of extravascular lung water found that
patients with very severe congestion
had a four times greater risk of death
and a three times greater of cardiac
events than patients with mild or no
congestion.

“This article is very significant
because it points out the relationship

between volume overload and mortality
and cardiovascular events,” said Rajiv
Agarwal, MD, professor of medicine
at the Indiana University School of
Medicine, noting that the study did
not address causality. “They are simply
describing an association between a
finding of lung congestion and impor-
tant outcomes for the patients.”

Led by Carmine Zoccali, MD, of
Riuniti Hospitals in Reggio Calabria,
Italy, a research team studied 392
Caucasian patients from 11 dialysis
units in southern Italy. They classified

the subjects according to the New York
Continued on page 3
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ESRD Outcomes

Continued from page 1

Heart Association (NYHA) scale for
heart failure. Using ultrasound exami-
nations performed prior to dialysis, the
researchers categorized patients’ lung
congestion according to the number of
“lung comets” or sonographic B-lines
found: mild (5 to 15 B-lines), moderate
to severe (15 to 60 B-lines) and very
severe (more than 60 B-lines). They fol-
lowed the patients for a median time of
2.1 years to monitor for the study end
points of mortality and cardiac events.
“We found that lung ultrasound adds
significant prognostic information for
death and cardiovascular event to classic
risk factors, the NYHA score, and pow-
erful risk factors in [chronic kidney dis-
ease] patients, like hypoalbuminemia,
hyperphosphatemia, and inflammation,”
the researchers wrote in “Pulmonary
Congestion Predicts Cardiac Events and
Mortality in ESRD.” “The degree of
lung congestion measured by lung ultra-
sound was a better predictor of the risk
of death and cardiac events than symp-
toms of heart failure as assessed by the
NYHA score and provided additional
independent information . . . over and
above classic risk factors.” Plugging the
lung congestion estimates into a predic-

tion model based on these other risk
factors improved the model’s prediction
of cardiac events by 10 percent.

B-lines are “probably” good indica-
tors of pulmonary congestion, said Elke
Platz, MD, an assistant professor at
Harvard Medical School and lead author
of a study in the European Journal of
Heart Failure that demonstrated that
B-lines measured by ultrasound are asso-
ciated with cardiac and pulmonary pres-
sures measured by invasive means.

“We know that B-lines can be detect-
ed in acute decompensated heart failure
and in patients with ESRD prior to
dialysis,” Platz told ASN Kidney News.
“We also know from other studies that
in both of these patient populations,
the number of B-lines decreases with
removal of fluid. What we don’t really
know is what generates these B-lines,
which are essentially sonographic ‘rever-
beration artifacts’.”

Agarwal agreed with the authors
assertion of lung congestion as a proxy
for general fluid overload, which the
authors called “a common modifiable
risk factor for the exceedingly high
death risk of patients with kidney fail-
ure on dialysis.”

But W. Charles O’Neill, MD, profes-
sor of medicine and director of ultra-
sonography in the renal division at

Emory University School of Medicine
in Atlanta, found the study less persua-
sive: “I’s an interesting finding, but I'm
not convinced that it is actually an indi-
cator of interstitial lung water. I think
what they are probably looking at is
air bubbles within the alveolar fluid, in
other words, pulmonary edema, which
is in a sense lung water, but it’s not
interstitial water.”

The researchers found very severe
congestion in 14 percent of patients,
and these patients were at highest risk
of mortality and cardiac events. Some
45 percent of patients had moderate
to severe congestion, but 71 percent
of these patients were asymptomatic
or had only slight symptoms of heart
failure. Despite their lack of symptoms,
they were still at slightly higher risk of
mortality and cardiac events compared
with patients with mild congestion.

The researchers have previously pub-
lished studies showing an association of
increased lung congestion with prob-
lematic symptoms such as increased
pulmonary pressure and left atrial vol-
ume. They suggest that the use of
ultrasound to detect congestion at a
preclinical stage could help prevent car-
diac events and other problems.

Agarwal said that a reliable measure of
fluid accumulation would have great clin-
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ical value because it would alert caregivers
to the need to reduce fluid volume during
dialysis. Fluid accumulation often goes
unnoticed despite the possible approach-
es to measuring it, including relative plas-
ma volume monitoring, physical exami-
nation, body impedance analysis, and
echocardiographic techniques such as left
atrial volume. But Agarwal noted there is
no standard reference method, nor have
there been studies to show whether any
of these methods can improve patient
outcomes.

In their paper, Zocalli and colleagues
acknowledge that the development of
such a biomarker for clinical practice
requires significant evidence, including
data from clinical trials. But a trial to
begin the process, designed and funded
by the European Renal Association-
European Dialysis Transplantation
Association, was launched in September
2012. The LUST study, which stands
for Lung Water by Ultrasound-
Guided Treatment to Prevent Death
and Cardiovascular Complications
in High-Risk ESRD Patients with
Cardiomyopathy, will test whether a
treatment protocol can deliver results.
Given this innovation’s potential impact
on improving patient care, many neph-
rologists will undoubtedly be eagerly
awaiting the results.
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Bisphenol A

Continued from page 1

Trachtman, MD, of New York University
School of Medicine. “Because their kidneys
are already working harder to compensate
and have limited functional reserve, they
may be more susceptible to the adverse ef-
fects of environmental toxins. We clearly
need further study of BPA exposure and its
effects on the kidney both in healthy chil-
dren and in children who have preexist-
ing kidney disease.”

Trachtman and his colleagues noted
that the link they found between BPA
and low-grade albuminuria is consistent
with previous results found in Chinese
adults. They said the link supports ef-
forts to prevent harmful exposure to the
chemical.

“While our study
cannot definitively confirm that BPA
contributes to heart disease or kidney
dysfunction in children, together with
our previous study of BPA and obesity,

cross-sectional

this new data adds to already existing
concerns about BPA as a contributor to
cardiovascular risk in children and ado-
lescents,” said co—lead author Leonardo
Trasande, MD, MPP, also of New York
University School of Medicine.

Trasande is referring to a study pub-
lished last year in the Journal of the Amer-
ican Medical Association that included al-
most 3000 children and adolescents aged
6 to 19 years (Trasande L, et al. JAMA
2012;308:1113-1121). The study found
that 22.3 percent of children and adoles-
cents with the highest levels of BPA in
their urine were obese, compared with
slightly more than 10 percent of children
and adolescents with the lowest levels of
BPA. That translates to 2.6 higher odds
of obesity in the highest BPA group com-
pared with the lowest BPA group. Previ-
ous research has also shown that elevated
urinary BPA concentrations are associ-
ated with obesity and incident coronary
artery disease in adults.

Evidence from animal studies

As these and other studies continue to
find correlations between BPA and nega-
tive health outcomes or increased risks of
disease, studies in animals are generating
a wealth of additional, sometimes con-
flicting, data.

For example, mouse studies by Randy
Jirde, PhD, of the University of Wiscon-
sin-Madison, have revealed that exposure
to BPA in the womb results in the agouri
gene being inappropriately expressed,
leading to offspring that have a yellow
coat color and that are more suscepti-
ble to obesity and type 2 diabetes than
are mice with darker fur. The research-
ers found that BPA did so by affecting
the methylation of DNA, an epigenetic
change that does not involve alterations
in the DNA sequence.

A recent 3-year study using more than
2800 mice did not find that BPA results
in more offspring with yellow coat color
and a corresponding risk for adult diseas-
es (Rosenfeld CS, et al. Proc Natl Acad Sci
USA 20135 110:537-542). Senior author
Cheryl Rosenfeld, PhD, of the University

of Missouri, noted that her team’s findings
say nothing about the positive or negative
effects of BPA. (Previous studies in her labo-
ratory indicated that developmental expo-
sure to BPA can disrupt adult behaviors and
compromise cognitive abilities in mice.)

According to Jirtle, Rosenfeld’s group
classified offspring into fewer categories of
coat color and bred the females multiple
times, which could have decreased the sen-
sitivity of the assay and masked the hypo-
methylating effects of BPA.

“Also, the mechanism by which coat
color changes is epigenetics, which they did
not measure,” Jirtle said. “Coat color isn’t
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the real issue here—its epigenetics. They
said they could not replicate our findings,
but they also did not replicate our studies.”

The effects of high-dose BPA seen in
Jirdes studies have been reproduced in an-
other study from the laboratory of Dana
Dolinoy, PhD, of the University of Michi-
gan School of Public Health, which also
found that there seems to be a clear dose—
response curve for BPA, with low doses be-
ing less effective at hypomethylating, and
possibly leading to an opposite, hypermeth-
ylating effect (Anderson OS, et al. Environ
Mol Mutagen 2012; 53:334-342).

Dolinoy and her team are currently

investigating environmental epigenetics
and gene—environment interactions using
animal models, human clinical samples,
and human population studies. One re-
cent study of human fetal liver samples
showed that there was considerable expo-
sure to BPA during pregnancy (Nahar MS,
et al. / Biochem Mol Toxicol 2012 Dec 3.
doi: 10.1002/jbt.21459) and that BPA in
fetuses was in a form not eliminated from
the body, unlike previous studies show-
ing that adult humans can metabolize the
chemical and rid their bodies of it. The re-
searchers recently found that female mice
exposed to BPA through their mother’s
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diet during gestation and lactation became
hyperactive as adults, also exhibiting spon-
taneous activity and having leaner body
mass than mice not exposed to the chemi-
cal (Anderson OS, et al. FASEB /2013 Jan
23. [Epub ahead of print]).

Dolinoy’s laboratory is conducting on-
going research that builds on epidemio-
logic and exposure studies in the United
States, Mexico, and Egypt. The aim is to
characterize perinatal and peripubertal ex-
posure to BPA and to determine how such
exposure affects the epigenome.

“There are several things we need to
look at in evaluating studies that look at

BPA’s effects on health, such as timing of
exposure, levels of exposure, and toxicant—
diet interactions,” Dolinoy said. “In com-
bining animal studies with human cohorts
and focusing on developmental exposures
and later-in-life health risks, such as obe-
sity, we are evaluating epigenetics as the
mechanism linking these two disparate

periods of life.”

Extent of BPA exposure

Experts agree that it is important to con-
tinue to study the effects of exposure to
BPA and to monitor the extent of expo-
sure to humans and the environment.

Important Safety Information: (cont)
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A 2010 study investigated the levels of
BPA in fresh food, canned food, and food
in plastic packaging in the United States
(Schecter A, et al. Environ Sci Technol
2010; 44:9425-9423). The researchers
detected BPA in 63 of 105 samples, in-
cluding fresh turkey, canned green beans,
and canned infant formula. BPA levels
were higher in foods with a pH of 5 than
in more acidic and alkaline foods.

Another source of BPA exposure
lies in the thermal receipts generated at
stores and automatic teller machines, for
which it is used as a color developer. One
study found that the estrogenic proper-
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ties of thermal paper could be effectively
removed through incubation with par-
tially purified laccase from newly iso-
lated ascomycete fungi (Divya LM, et
al. App! Biochem Biotechnol 2013 Jan 10.
[Epub ahead of print]). Such treatment
could potentially lower public exposure
to BPA if it is adopted by industry.

With such a widespread presence
of BPA, however, it may be difficult to
avoid the chemical. Only increased at-
tention and investigation can help re-
veal the true health effects of BPA and
ultimately spur efforts and policies to
reduce exposure.

 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)
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* The principal adverse reactions associated with the administration of myfortic include constipation, nausea, and urinary tract
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Journal View

Rituximab Benefits Adults with Steroid-Dependent Nephrotic Syndrome

Rituximab is a safe and effective treatment
for adult patients with steroid-dependent
minimal change disease, reports a study in
Kidney International.

The study included 17 adults receiv-
ing the anti-CD20 monoclonal antibody
rituximab for steroid-dependent (15 pa-
tients) or frequently relapsing (two pa-

tients) minimal change nephrotic syn-
drome. Patients were treated at two French
nephrology departments between 2002
and 2011. Rituximab therapy was started
after the patients failed to respond to im-
munosuppressive darugs. Mean follow-up
was 29.5 months.

a mean of 26.7 months after rituximab in-
fusion. Of these, nine patients were able
to stop steroids and other immunosup-
pressive medications during follow-up.
The remaining six patients had at least
one relapse after a mean of 11.9 months.
However, all were able to stop or substan-

sive drugs during this time (mean follow-
up 34.5 months). There were no adverse
events associated with rituximab therapy.
Patients with steroid-dependent ne-
phrotic syndrome may need long-term
treatment with multiple drugs, placing
them at risk for drug toxicity and renal

Eleven patients had no further relapses

tially reduce their use of immunosuppres-

failure. Studies in children with steroid-
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Immunosuppression may lead to increased susceptibility to infection and possible devel-
opment of lymphoma and other neoplasms. Only physicians experienced in immunosup-
pressive therapy and management of organ transplant recipients should use 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
follow up of the patient. (see WARNINGS and PRECAUTIONS)

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
PRECAUTIONS: Pregnancy).

Pregnancy Exposure Prevention and Planning

Females of reproductive potential must be made aware of the increased risk of first trimester
pregnancy loss and congenital malformations and must be counseled regarding pregnancy pre-
vention and planning. For recommended pregnancy testing and contraception methods (see
PRECAUTIONS: 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 REACTIONS).
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 compa-
rable 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 pro-
gressive 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 deteri-
orating 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
deficiencies and ataxia. Risk factors for PML include treatment with immunosuppressant thera-
pies and impairment of immune function. In immunosuppressed patients, physicians should
consider PML in the differential diagnosis in patients reporting neurological symptoms and con-
sultation 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 repre-
sents 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 <1.3x10%/ pL or anemia)), dosing with Myfortic should
be interrupted or the dose reduced, appropriate diagnostic tests performed, and the patient man-
aged 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, cyclo-
sporine, 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
pregnancy loss and congenital malformations and must be counseled regarding pregnancy pre-
vention 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
menstruation 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) post-
surgical 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 start-
ing 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
Ontion 2 Hormone Methods Barrier Methods
ption choose 1 choose 1
Estrogen and Progesterone ; ;
Oral Contraceptive Pill D|§82rr?ngig?dvevnh
Transdermal patch Cervical cap with
Choose One Hormone Method | Vaginal ring spermicide
AND One Barrier Method AND ;
Progesterone-only CM%Térgg%%%\:ﬁ sponge
Injection
Implant Female condom
OR
: Barrier Methods Barrier Methods
Option 3 choose 1 choose 1
Choose One Barrier Method | Diaphragm with spermicide Male condom
from each column (must Cervical cap with spermicide | AND Female condom
choose two methods) Contraceptive sponge

Pregnancy Planning

For patients who are considering pregnancy, consider alternative immunosuppressants with less
potential for embryofetal 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 enroliment in studies with Myfortic. Because MPA derivatives have been
associated with an increased incidence of digestive system adverse events, including infrequent
cases of gastrointestinal tract ulceration, hemorrhage, and perforation, Myfortic should be admin-
istered 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 com-
pared to mycophenolate mofetil. No dose adjustment is recommended for these patients; how-
ever, 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).




dependent nephrotic syndrome have
shown that rituximab can reduce steroid
dosage and immunosuppressive drug re-
quirements.

This French experience finds that and-
CD20 therapy with rituximab is “efficient
and safe” for adult patients with severe
steroid-dependent minimal change disease.

Randomized trials are needed to confirm
the results and to assess the value of preven-
tive rituximab reinfusion after the reappear-
ance of CD19 cells—which often precedes
relapse [Munyentwali H, et al: Rituximab
is an efficient and safe treatment in adults
with steroid-dependent minimal change
disease. Kidney Inr2013; 83: 511-516].
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Mortality Links to eGFR and Albuminuria Are

Stronger in Women

Lower eGFR and higher albuminuria car-
ry increased risks of death and renal failure
in both sexes, but the magnitude of the as-
sociations is greater in women, reports a
study in the British Medical Journal.

The meta-analysis by the Chronic Kid-
ney Disease Prognosis Consortium used

data on more than 2 million members of
46 cohorts. The data included nearly 1.9
million participants from general popula-
tion cohorts, plus approximately 150,000
participants from high-risk cohorts and
37,000 from CKD cohorts. In addition

Continued on page 10
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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).

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
develops (ANC <1.3x10%/uL), dosing with Myfortic should be interrupted or the dose reduced,
appropriate 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
transplant patients also taking magnesium-aluminum-containing antacids (30 mL): the mean Crax
and AUC o) values for MPA were 25% and 37% lower, respectively, than when Myfortic was
administered alone under fasting conditions. It is recommended that Myfortic and antacids not be
administered 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 concomi-
tant 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 aza-
thioprine 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 acti-
vated 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, General).

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 per-
formed with mycophenolate mofetil. In a 104-week oral carcinogenicity study in mice, mycopheno-
late 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
/79 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 gener-
ated 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 associ-
ated 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. In animal studies, con-
genital malformations 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 potential 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 health-
care practitioner should strongly encourage the patient to enroll in the pregnancy registry. The
information 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
possible 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, tak-
ing 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 consti-
pation, 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

Myfortic®  mycophenolate  Myfortic®  mycophenolate
mofetil 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 216 219 - -
Leukopenia 19.2 205 - -
Gastrointestinal System Disorders
Constipation 38.0 395 - -
Nausea 29.1 271 245 19.0
Diarrhea 23.5 24.8 214 245
Vomiting 23.0 20.0 - -
Dyspepsia 225 19.0 - -
Infections and Infestations
Urinary Tract Infection 291 333 - -
CMV Infection 20.2 18.1 - -
Nervous System Disorder
Insomnia 235 238 - -
Surgical and Medical Procedure
Postoperative Pain 239 18.6 - -
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Journal View

Mortality Links

Continued from page 9

to deaths or ESRD events, the studies in-
cluded information on eGFR and urinary
albumin-creatinine ratio.

In all eGFR and albumin-creatinine
strata, all-cause and cardiovascular mor-
tality were higher in men than women.
For both sexes, lower eGFR and higher

albumin-creatinine ratio were associated
with a higher risk of death.

However, the slope of the associations
for mortality was steeper for women. At
an eGFR of 45 mL/min/1.73 m?, ad-
justed hazard ratios (HRs) for all-cause
mortality were 1.32 in women versus
1.22 for men (compared to eGFR of 95).
At a urinary albumin-creatinine ratio of
30 mg/g, HRs were 1.69 for women and
1.43 for men (compared to a ratio of 5).

The interactions by sex were significant
for mortality; there was no such pattern
for ESRD.

It has been unclear whether the ad-
verse outcome risks associated with eGFR
and albuminuria in CKD are modified
by sex. This large meta-analysis confirms
that lower eGFR and higher albuminuria
increase the risk of death for both sexes.

However, the slopes of the associations
with eGFR and albumin-creatinine ratio

are steeper for women. Especially given
the lower incidence of starting dialysis
in women, the researchers write, “Low
estimated glomerular filtration rate or al-
buminuria should be considered at least
as potent a risk factor in women as it is
in men” [Nitsch D, et al: Associations of
estimated glomerular filtration rate and
albuminuria with mortality and renal
failure by sex: a meta-analysis. BMJ 2013;
346: £324].
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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

Myfortic®  mycophenolate ~ Myfortic®  mycophenolate
mofetil 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 216 205 19 1.8
- Cytomegalovirus Disease 47 43 0 0.6
Herpes Simplex 8.0 6.2 13 25
Herpes Zoster 47 3.8 1.9 31
Any Fungal Infection 10.8 1.9 2.5 1.8
- Candida NOS 5.6 6.2 0 18
- Candida Albicans 2.3 3.8 0.6 0

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

cryptococeus.

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 tri-
als. Nonmelanoma 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
Disorders

Lymphocele, thrombocytopenia

Leukopenia, anemia

Cardiac Disorder Tachycardia

Eye Disorder Vision blurred

Endocrine Disorders Cushingoid, hirsutism

Gastrointestinal Disorders  Abdominal pain upper, flatulence,
abdominal distension, sore throat,
abdominal pain lower, abdominal
pain, gingival hyperplasia, loose
stool

Vomiting, dyspepsia,
abdominal pain, constipation,
gastroesophageal reflux
disease, loose stool, flatulence,
abdominal pain upper

General Disorders and Edema, edema lower limb, pyrexia,
Administration Site pain, fatigue, edema peripheral,

Conditions chest pain

Fatigue, pyrexia, edema, chest
pain, peripheral edema

Infections and Infestations Nasopharyngitis, herpes simplex,
upper respiratory tract infection,
oral candidiasis, herpes zoster,
sinusitis, wound infection, implant
infection, pneumonia

Nasopharyngitis, upper
respiratory tract infection,
urinary tract infection, influenza,
sinusitis

Injury, Poisoning, and
Procedural Complications

Drug toxicity

Postprocedural pain

Investigations Blood creatinine increased
hemoglobin decrease, blood
pressure increased, liver function

tests abnormal

Blood creatinine increase,
weight increase

Metabolism and
Nutrition Disorders

Hypocalcemia, hyperuricemia,
hyperlipidemia, hypokalemia,
hypophosphatemia,
hypercholesterolemia,
hyperkalemia, hypomagnesemia,
diabetes mellitus,
hyperphosphatemia, dehydration,
fluid overload, hyperglycemia,
hypercalcemia

Dehydration, hypokalemia,
hypercholesterolemia

Musculoskeletal and
Connective Tissue
Disorders

Back pain, arthralgia, pain in limb,
muscle cramps, myalgia

Arthralgia, pain in limb, back
pain, muscle cramps,
peripheral swelling, myalgia

Nervous System Disorders Tremor, headache, dizziness
(excluding vertigo)

Headache, dizziness

Psychiatric Disorders Anxiety

Insomnia, depression

Renal tubular necrosis, renal
impairment, dysuria, hematuria,
hydronephrosis, bladder spasm,
urinary retention

Renal and Urinary
Disorders

Respiratory, Thoracic and
Mediastinal Disorders

Cough, dyspnea, dyspnea
exertional

Cough, dyspnea,
pharyngolaryngeal pain,
sinus congestion

Skin and Subcutaneous
Tissue Disorders

Acne, pruritus

Rash, contusion

Surgical and Medical
Procedures

Complications of transplant
surgery, postoperative
complications, postoperative
wound complication

Vascular Disorders Hypertension, hypertension

aggravated, hypotension

Hypertension

*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 perfo-
ration, 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 receiv-
ing MPA derivatives.

Postmarketing Experience:
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Meta-Analysis Questions
Benefits of Dual RAS
Blockade

Dual renin-angiotensin system (RAS)
blockade with angiotensin-converting
enzyme inhibitors and angiotensin re-
ceptor blockers improves some surrogate
outcomes, but does not reduce mortality
and may increase the risk of renal failure
and other adverse outcomes, concludes a
report in the British Medical Journal.

The researchers performed a meta-
analysis of data on 68,405 patients from
33 randomized trials of dual versus sin-
gle RAS blocker therapy. Mortality and
adverse events were assessed, with strati-
fication of studies that did and did not
include patients with heart failure.

The analysis found no reduction in
mortality with dual RAS blockade. All-
cause mortality was 15.3 percent with
dual therapy and 15.0 percent with
monotherapy. Cardiovascular mortality
was 14.7 percent and 15.7 percent, re-
spectively. The rate of hospitalization for
heart failure was 10.9 percent with dual
therapy versus 10.3 percent with mono-
therapy (risk ratio 0.82). Several adverse
events were more frequent with dual
RAS blockade, including hyperkalemia
and hypotension—risk ratios 1.55 and
1.66, respectively.

Dual blockade was also associated
with a higher rate of renal failure: 8.3
percent versus 6.4 percent, (risk ratio
1.41). Most outcomes were similar in
study cohorts with and without heart
failure. The exceptions were higher all-
cause mortality in cohorts without heart
failure and a higher risk of kidney failure
in those with heart failure.

Despite a lack of long-term safety
and efficacy data, dual RAS blockade is
widely used in certain groups, including
patients with hypertension and diabetes
and/or proteinuria. The new meta-analy-
sis questions this practice, showing no re-
duction in mortality with dual blockade
versus monotherapy.

Dual RAS blockade is also associated
with higher rates of certain adverse out-
comes, including a 41 percent increase in
renal failure. The investigators conclude,
“The overall risk to benefit ratio argues
against the use of dual therapy” [Maka-
ni H, et al: Efficacy and safety of dual
blockade of the renin-angiotensin sys-
tem: meta-analysis of randomised trials.

BMJ 2013; 346:£360].
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10 Years of KDIGO

KDIGO: Whence and
Whereto?

By Edgar V. Lerma

n 1995, the National Kidney Foundation spearheaded the

development of the first broadly accepted clinical practice
guidelines in nephrology, the Kidney Disease Outcomes
Quality Initiative (KDOQI).

First published in 1997, these “guidelines” made a sig-
nificant impact in the quality of care for kidney patients in
the United States and across the world.

In 2002, leaders of NKF and KDOQI asked prominent
nephrologists from around the world regarding their opinion
on the need for a global organization to bring the world’s
nephrology community more closely together in regard to
practice guidelines. This interest in promoting guideline
development and implementation subsequently expanded
globally and internationally with the establishment of the
Kidney Disease: Improving Global Outcomes (KDIGO) in
2003.

The hyperlink below gives a more detailed description of
how and why KDIGO was created.

http://www.nature.com/Kki/journal/v66/n4/
full/4496003a.html

The year 2013 marks the 10th anniversary of KDIGO. In
this issue, we invited prominent nephrologists who were
part of the team that developed these guidelines to give
us the highlights of the currently published Clinical Practice
Guidelines.

We also asked two nephrologists, both of whom are ac-
tively involved in the clinical and private practice aspects
of the specialty, about their insights on the development of
these guidelines and their practicality. They give us their in-
teresting perspectives from differing geographic locales. @

Edgar V. Lerma, MD, FACR FASN, is Clinical Professor of Medi-
cine, Section of Nephrology, University of lllinois at Chicago
College of Medicine, and is affiliated with Associates in Neph-
rology, SC Chicago, IL. Dr. Lerma is a member of the ASN
Kidney News editorial advisory board.

Kidney-Sparing Therapy
Requires Assessment

of Risk

By John A. Kellum

he authors of the Kidney Dis-

ease: Improving Global Outcomes
(KDIGO) clinical practice guideline for
acute kidney injury (1) are often asked
two important questions: “Who is the
guideline for?” and “Is acute kidney in-
jury (AKI) preventable?”

My answer to the first question is
that the guideline is for physicians to
aid them in the treatment of patients—
but which patients and, for that matter,
which physicians? These are fair points,
and the KDIGO AKI Work Group
spent some time debating them. In the
end we decided that the guideline was
meant for “front-line” physicians, not
just for subspecialists. Indeed, when it
comes to prevention and early manage-
ment of AKI, the physicians who matter
most are not necessarily the AKI experts
but rather physicians primarily respon-
sible for these patients, whether on the
wards, in emergency departments, in
operating rooms, or in intensive care
units (2).

With regard to the second ques-
tion, the patients most likely to benefit
from the KDIGO guideline include
patients who have not received diag-
noses of AKI. Why? Because some of
the best therapies we have for AKI
are actually not therapies at all—they
are kidney-sparing interventions like
avoiding nephrotoxins and optimizing
fluids. This introduces the concept of
risk assessment for AKI. Patients are at
high risk for AKI when they have one
or more susceptibilities (e.g., advanced
age, chronic kidney disease (CKD), or
critical illness), one or more exposures
(e.g., sepsis, hemorrhagic shock, or
nephrotoxin exposure), or a combina-
tion of these. As with all diseases, the
risk for AKI is greatest in susceptible
populations who have been exposed
to various etiologic factors. AKI does
not arise without an exposure, even in
highly susceptible patients, but it may
occur even in those with low suscep-
tibility if the exposure is great. Con-
versely, even a small exposure may be
enough in a highly susceptible patient.
For example, a young trauma patient
may have been exposed to prolonged
hemorrhagic shock, intravenous con-
trast medium, and resuscitation with
hydroxyethyl starch but never manifest
AKI. By contrast, an elderly patient
with diabetes and CKD may experi-
ence AKI with exposure to even “non-
severe” pneumonia (3).

The KDIGO guideline discusses
several potentially kidney-sparing steps
that can be initiated in high-risk pa-
tients: 1) discontinue potentially ne-
phrotoxic agents whenever possible
(this includes finding alternatives to

radiocontrast medium and a variety of
drugs that pose some risk for AKI when
other viable alternatives exist); 2) ensure
volume status and perfusion pressure
(this may require echocardiography or
various other forms of functional hemo-
dynamic monitoring); and 3) avoid
hyperglycemia. The guideline also rec-
ommends that high-risk patients receive
careful monitoring of serum creatinine
and urine output. I would add to these
recommendations that consultation
with an AKI specialist should be con-
sidered for high-risk patients.

Importantly, all of these kidney-
sparing steps first require a physician
to determine which patients are indeed
at high risk. This determination will
not be difficult in some cases (multiple
susceptibilities and exposures versus no
susceptibilities with only limited expo-
sure). However, for many patients sig-
nificant clinical judgment is required.
Unfortunately, there are no proven
methods for the precise determination
of risk in a specific patient, so it re-
mains a clinical decision. The concept
of renal angina (4) is one attempt to
identify high risk and several biomark-
ers are being evaluated as potential aids
in this process, but none have yet been
approved.

Above all, it is the hope that the KDI-
GO clinical practice guideline for AKI
will prompt all physicians to consider not
only the diagnosis of AKI but whether pa-
tients exposed to various factors that can
cause AKI (especially sepsis) are at high
risk for the development of this disor-
der. Once risk is assessed, kidney-sparing
measures can be considered.
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Highlights of Kidney Disease: Improving Global Outcomes Clinical
Practice Guidelines For Anemia in Chronic Kidney Disease

By Patrick S. Parfrey and John J. V. McMurray

he World Health Organization de-

fines anemia in adults and children
older than 15 years as a hemoglobin
concentration (Hb) <13.0 g/dL in male
individuals and <12.0 g/dL in female
individuals. In children aged 1.5 to 5
years anemia is defined as Hb <11 g/
dL, in those 5 to 12 years as <11.5 g/
dL, and in those 12 to 15 years as <12
g/dL (1).

The Hb falls as GER falls, but the re-
lationship is nonlinear. In hemodialysis
patients, Hb often falls below 8 g/dL if
anemia is untreated, whereas in nondi-
alysis patients with chronic kidney dis-
ease (CKD) patients, higher Hb levels
are usual unless the patients are close to
initiating dialysis or have another con-
tributing cause.

The initial investigation of anemia
should include a complete blood count,
absolute reticulocyte count, serum fer-
ritin and transferrin saturation to di-
agnose iron deficiency, and serum B12
and folate levels to diagnose rare but
treatable vitamin deficiencies. A high
index of suspicion for gastrointestinal
blood loss in the presence of iron defi-
ciency is advisable.

The three major interventions to
treat anemia in patients with CKD in-
clude iron, erythropoiesis-stimulating
agents (ESAs), and blood transfusions.
An individualized approach to anemia
therapy was stressed by the KDIGO
Work Group, in which the potential
benefits of the therapy (avoidance of
blood transfusions and improvement
of anemia-related symptoms) were bal-
anced against the risk of harm caused
by the intervention, rather than a group
approach targeting particular ranges of

Hb.

Iron

Determination of serum ferritin is the
most common test for evaluation of
iron storage, and transferrin saturation
for the availability of iron to support
erythropoiesis. These markers of iron
deficiency in CKD have limited sensi-
tivity and specificity to diagnose dimin-
ished bone marrow iron stores and to
predict the erythropoietic response to
iron supplementation (2). No iron in-
tervention trials have been sufficiently
powered or long enough in duration to
enable assessment of long-term safety,
and no studies have addressed the clini-
cal benefit, cost effectiveness, and risk-
to-benefit comparison of using different
transferrin saturation and ferritin levels
as a trigger for iron supplementation.
The KDIGO Work Group sought
to make recommendations of iron sup-
plementation that would balance diag-
nostic sensitivity and specificity of iron
status tests with assumptions regarding

safety, with the understanding that in-
travenous iron would be necessary in
dialysis patients or in CKD nondialysis
patients whose Hb had not increased
after a 1- to 3-month trial of oral iron
therapy. Consequently, it was suggested
that for adult CKD patients with ane-
mia not receiving iron or ESA therapy,
or those receiving ESA therapy who
were not receiving iron supplementa-
tion, a trial of intravenous iron was rea-
sonable if 1) an increase of Hb without
starting ESA treatment was desired or a
decrease in ESA dose was desired, and
2) transferrin saturation was <30 per-
cent and ferritin was <500 pg/mL. This
advice was predicated on the under-
standing that the potential increase in
Hb would achieve clinical goals, such as
transfusion avoidance or improvement
in anemia-related symptoms, and the
Hb response and clinical response to
iron supplementation would determine
subsequent use of intravenous iron. In
other words, the objective of iron sup-
plementation was not to achieve partic-
ular iron status test targets but rather to
provide a clinical benefit to the patient.

The previous Kidney Disease Out-
comes Quality Inidative (KDOQI)
guidelines for iron use in children were
not changed because there were no new
data since 2005 (3). Consequently, it
was recommended that all children
with CKD and anemia not receiving
iron or ESA therapy be given oral iron
(or intravenous iron in hemodialysis pa-
tients) when transferrin saturation was
<20 percent and ferritin was <100 pg/
mL. In children receiving ESA therapy
but not iron supplementation, oral iron
(or intravenous iron in hemodialysis
patients) was recommended to main-
tain transferrin saturation >20 percent
and ferritin >100 pg/mL.

Erythropoiesis-stimulating
agents

Objective evidence to support the treat-
ment of Hb <9 g/dL with ESAs is quite
strong because transfusion benefits are
substantial and the quality-of-life im-
provements are clinically important (4).
However, the safety of ESAs in treating
severe anemia (arbitrarily defined as
baseline Hb <10 g/dL) has not been
evaluated in large placebo-controlled
trials.

Several large randomized control tri-
als of ESA therapy in moderate anemia,
where baseline Hb was >10 g/dL, have
been reported (5-9). The intervention
in these trials was complete correction
of anemia with ESAs, compared with
partial correction with ESAs in four
trials and with placebo in one trial. In
the largest trial—the Trial to Reduce
Cardiovascular Events With Aranesp

Therapy (TREAT)—correction of ane-
mia did not diminish cardiovascular or
renal events, and there was a substantial-
ly increased risk of stroke (9). The harm-
to-benefit tradeoff was one stroke for five
transfusions prevented by the high Hb
target. Compared with placebo, darbe-
poetin conferred a consistent but small
improvement in fatigue and overall qual-
ity of life for a duration of 97 weeks (10).
Analysis of these trials led to the guid-
ance outlined in Table 1.

ESA hyporesponsiveness

Relative resistance to the effects of ESAs
is a common problem, and hyporespon-
siveness is one of the strongest predictors
of cardiovascular and mortality risk (11).
This may be the result of a comorbid-
ity that prevented an increase in Hb
and caused the adverse outcomes, and
hyporesponsiveness was just a marker
for this comorbidity. However, the
possibility that high ESA doses used

Continued on page 14

Table 1. Important KDIGO guidelines for ESA use in CKD

1.

2.

For adult CKD ND patients with Hb >10.0 g/dL, we suggest that ESA
therapy not be initiated. (2D)

For adult CKD ND patients with Hb <10.0 g/dL, we suggest that the
decision whether to initiate ESA therapy be individualized based on
the rate of fall of Hb, prior response to iron therapy, the risk of need-
ing a transfusion, the risks related to ESA therapy, and the presence
of symptoms attributable to anemia. (2C)

. For adult dialysis patients, we suggest that ESA therapy be used to

avoid having the Hb fall below 9.0 g/dL by starting ESA therapy when
Hb is between 9.0 and 10.0 g/dL. (2B)

. Individualization of therapy is reasonable because some patients

may have improvements in quality of life at higher Hb, and ESA ther-
apy may be started above 10.0 g/dL. (Not Graded)

. For all pediatric CKD patients, we suggest that the selection of Hb at

which ESA therapy is initiated in the individual patient include con-
sideration of potential benefits (e.g., improvement in quality of life,
school attendance/performance, and avoidance of transfusion) and
potential harms. (2D)

. In general, we suggest that ESAs not be used to maintain Hb concen-

tration above 11.5 g/dL in adult patients with CKD. (2C)

. Individualization of therapy will be necessary because some patients

may have improvements in quality of life at Hb above 11.5 g/dL and
will be prepared to accept the risks. (Not Graded)

. In all adult patients, we recommend that ESAs not be used to inten-

tionally increase Hb above 13 g/dL. (1A)

. In all pediatric CKD patients receiving ESA therapy, we suggest that

the selected Hb be in the range of 11.0 to 12.0 g/dL. (2D)

Table 2. KDIGO guidelines for red blood cell transfusion
use in CKD

1.

When managing chronic anemia, we recommend avoiding, when pos-
sible, red blood cell transfusions to minimize the general risks re-
lated to their use. (1B)

ESA therapy is ineffective (e.g., hemoglobinopathies, bone marrow

2. In patients eligible for organ transplantation, we specifically recom-
mend avoiding, when possible, red blood cell transfusions to mini-
mize the risk of allosensitization. (1C)

3. When managing chronic anemia, we suggest that the benefits of red
blood cell transfusions may outweigh the risks in patients in whom
(2€)

failure, ESA resistance)
- The risks of ESA therapy may outweigh its benefits (e.g., previous
or current malignancy, previous stroke)

4

. We suggest that the decision to transfuse a CKD patient with nona-

cute anemia should not be based on any arbitrary Hb threshold but
should be determined by the occurrence of symptoms caused by
anemia. (2C)

Abbreviations: CKD = chronic kidney disease; ESA = erythropoiesis-stimulating
agents; Hb = hemoglobin concentration; KDIGO = Kidney Disease: Improving Global

Outcomes; ND = nondialysis.




KDIGO Anemia
Guidelines

Continued from page 13

in hyporesponsive patients are toxic in
themselves cannot be excluded. The
definition of initial hyporesponsive-
ness was derived from the secondary
analysis of TREAT (11). Patients were
classified by the Work Group as hy-
poresponsive if they had no increase in
Hb from baseline after the first month
of treatment with appropriate weight-
based dosing, which was conventional
in 2011. In such patients, avoidance of
repeated ESA dose escalation beyond
double the initial weight-based dose
was suggested. Acquired ESA hypore-
sponsiveness may also occur, classified
by the Work Group as requiring two
increases in ESA doses up to 50 per-
cent beyond the dose at which they had
been stable, in an effort to maintain a
stable Hb. In such patients, avoidance
of repeated ESA dose escalation beyond
double the dose at which they had been
stable was suggested. The Work Group
suggestions for initial and acquired hy-

poresponsiveness imply that maximal
ESA doses should be no greater than
four times the initial weight-based ap-
propriate doses.

Red blood cell transfusions

In iron-replete CKD patients with ane-
mia, the choice between ESA and red
blood cell transfusion should be in-
dividualized, taking into account the
balance between benefits and harms
for each treatment. Acute reactions to
blood transfusions and mistransfusions
occur surprisingly frequently; trans-
mission of infection, although now
rare, is a major concern; and sensitiza-
tion to human leukocyte antigen is a
concern for patients eligible for organ
transplantation. The more important
guidelines for transfusion use are pre-
sented in Table 2.
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Highlights of the KDIGO Bone and Mineral Disorder Guidelines

By Menaka Sarav and Stuart M. Sprague

uring the 1980s and 1990s, the

focus of dealing with disorders of
bone and mineral metabolism was pre-
dominantly “bone centric,” with para-
thyroid hormone (PTH) the main cul-
prit and calcium the primary regulator
of PTH. The term “renal osteodystro-
phy” was generally used to encompass
these disorders. The focus of therapy
was to maintain relatively high serum

calcium concentrations in order to sup-
press PTH, which would presumably
result in normal bone. This strategy did
result in decreased PTH concentrations
with the use of relatively high dialysate
calcium baths, calcium-based phos-
phate binders and calcitriol; however,
this practice resulted in hypercalcemia.
As a result, non-calcium—containing
phosphate binders and less-calcemic vi-

tamin D receptor activators (VDRAs)
were developed. During this time,
there was also an increased awareness
of the importance of phosphate, and
more recently a better understanding
of the hormonal regulation of phos-
phate metabolism with the identifica-
tion of phosphatonins, predominantly
fibroblastic growth factor 23 (FGF23).

In addition, a greater appreciation of

Soliris® is the first and only approved therapy
for atypical Hemolytic Uremic Syndrome (aHUS)!
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C08-002 study design: Prospective analysis of aHUS patients

the role of extraskeletal calcification,
predominantly vascular, and the prev-
alence and severity of fractures in the
CKD population became apparent.

In 2003, clinical practice guidelines
for bone and mineral metabolism were
published by the Kidney Disease Out-
comes Quality Initiative (KDOQI).
The guidelines were largely based on ex-
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did not achieve TMA event-free status.? Includes one patient who
discontinued after 1 dose due to an exclusion criterion (diagnosed
with systemic lupus erythematosus) and a second patient who
discontinued after 6 weeks (4 doses) due to an adverse event
deemed unrelated to eculizumab.?

Mean Change in Platelets (x 10%L)
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Days on Soliris Treatment
-

Mean platelet count at baseline was 109 x 10%/L

Study 2—In patients with long duration of disease!*#

TMA event-free status

is defined as at least

12 consecutive weeks of!:
80% ¢

(16/20)

e Patients eliminated PE/PI and did
not require new dialysis!

e Soliris maintained renal function
in patients with significant renal
damage*

N
u

No plasma exchange/
plasma infusion (PE/PI)

AND

No decrease in
platelet count >25%
from baseline

AND

No new dialysis
\_ J

C08-003 study design: Prospective analysis of aHUS patients
(N=20) with substantial organ damage who were undergoing
long-term PE/PI prior to Soliris treatment. Soliris was dosed for
26 weeks, starting at a median period of 48 months (range: 0.66
to 286 months) from aHUS diagnosis. 95% Cl: 56-94. The 4
patients who did not achieve TMA event-free status at 26 weeks
had normal platelet counts at study entry and maintained counts
>150 x 10%L. However, at certain time points, these patients had
changes in their platelet count that exceeded the strict criteria of
<25% change from baseline.>34

Patients Achieving
TMA Event-Free Status (%)
N wn
n )

> Ongoing Soliris treatment is recommended to maintain inhibition of complement-mediated TMA, the cause
of symptoms and clinical manifestations of aHUS!24

Important Safety Information

Contraindications
Soliris is contraindicated in:
¢ Patients with unresolved serious Neisseria meningitidis infection

¢ Patients who are not currently vaccinated against Neisseria
meningitidis, unless the risks of delaying Soliris treatment outweigh
the risks of developing a meningococcal infection

Please see brief summary of full Prescribing Information for Soliris,
including boxed WARNING regarding serious meningococcal infection
on following pages.

SOLIRIS®
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Bone-Mineral
Guidelines

Continued from page 15

pert opinion rather than evidence, and
were “phosphorus and PTH centric.”
Since these guidelines were released
significant progress has been made in
understanding the roles of VDRAs, the
calcimimetic agent cinacalcet, FGF23,
and possibly alkaline phosphatase. It
has become apparent that mineral dis-
orders of CKD were not solely a prob-
lem of bone disease.

In 2006, KDOQI created a consensus
group to better define the diseases asso-
ciated with altered mineral metabolism
in CKD, which they termed chronic
kidney disease—mineral and bone disor-
der (CKD-MBD). It is a systemic dis-
order of mineral and bone metabolism
found in patients with CKD manifest-
ed by either one or a combination of
the following:
e Abnormalities of calcium, phospho-
rus, PTH, or vitamin D metabolism
e Abnormalities in bone
mineralization,  volume,

turnover,
linear
growth, or strength

e Vascular or soft tissue calcification

It is important to note that this list
was not intended to be all encompassing
and could expand as our understand-
ing of disordered mineral metabolism
evolves. The term renal osteodystrophy
should now be limited to pathologic
changes of bone morphology related to
progressive CKDj; and is quantifiable
by histomorphometry based on bone
biopsy (1). It is characterized by altera-
tions in bone turnover, mineralization,
and volume and includes the following
qualitative disorders of bone: osteitis
fibrosis cystica, adynamic bone disease,

Soliris® is the first and only approved therapy for atypical Hemolytic Uremic Syndrome (aHUS)!

Soliris inhibited uncontrolled complement activation in all patientst?#
Soliris inhibited complement-mediated TMA during the study period!
Efficacy of Soliris is consistent across a broad range of patients, regardless of identified mutation, age, or duration of

aHUS!

Ongoing Soliris treatment is recommended to maintain inhibition of complement-mediated TMA, the cause of
symptoms and clinical manifestations of aHUS!24

Important Safety Information

Contraindications
Soliris is contraindicated in:

¢ Patients with unresolved serious Neisseria meningitidis infection
¢ Patients who are not currently vaccinated against Neisseria meningitidis, unless the risks of delaying Soliris
treatment outweigh the risks of developing a meningococcal infection

Warnings and Precautions
Serious Meningococcal Infections

The use of Soliris increases a patient’s susceptibility to serious meningococcal infections (septicemia and/or
meningitis). Life-threatening and fatal meningococcal infections have occurred in patients treated with Soliris.
Administer a polyvalent meningococcal vaccine according to the most current Advisory Committee on Immunization
Practices (ACIP) recommendations for patients with complement deficiencies. Revaccinate patients in accordance

with ACIP recommendations.
Other infections

Soliris blocks terminal complement activation; therefore patients may have increased susceptibility to infections,
especially with encapsulated bacteria. Children treated with Soliris may be at increased risk of developing serious
infections due to Streptococcus pneumoniae and Haemophilus influenza type b (Hib). Administer vaccinations for
the prevention of Streptococcus pneumoniae and Hib infections according to ACIP guidelines. Use caution when
administering Soliris to patients with any systemic infection.

Monitoring after Soliris Discontinuation

Treatment Discontinuation for aHUS

After discontinuing Soliris, monitor patients with aHUS for signs and symptoms of thrombotic microangiopathy
(TMA) complications for at least 12 weeks. In aHUS clinical studies, 18 patients (5 in the prospective studies)
discontinued Soliris treatment. TMA complications occurred following a missed dose in 5 patients, and Soliris
was reinitiated in 4 of these 5 patients.

Laboratory Monitoring
aHUS

Early signs of thrombotic microangiopathy (TMA) include a decrease in platelet count, and increases in serum
LDH and creatinine levels. Follow patients for signs of TMA by monitoring serial platelet counts, serum LDH, and
creatinine during Soliris therapy and following discontinuation of Soliris.

Infusion Reactions

As with all protein products, administration of Soliris may result in infusion reactions, including anaphylaxis or
other hypersensitivity reactions. In clinical trials, no patients experienced an infusion reaction which required
discontinuation of Soliris. Interrupt Soliris infusion and institute appropriate supportive measures if signs of
cardiovascular instability or respiratory compromise occur.

Thrombosis Prevention and Management

The effect of withdrawal of anticoagulant therapy during Soliris treatment has not been established. Therefore,
treatment with Soliris should not alter anticoagulant management.

Adverse Reactions

The most frequently reported adverse reactions in aHUS single arm prospective trials (>15% combined per
patient incidence) are: hypertension, upper respiratory tract infection, diarrhea, headache, anemia, vomiting,
nausea, urinary tract infection, and leukopenia.

osteomalacia, and mixed uremic osteo-
dystrophy (2).

In 2008, Kidney Disease: Improving
Global Outcomes (KDIGO) presented
a preliminary draft of the guidelines for
CKD-MBD for public review. The KDI-
GO Work Group took a more conserva-
tive approach and refrained from making
specific guidelines on treatment due to
lack of high-quality evidence. This was
a dramatic shift from the previous 2003
KDOQI guidelines, which had recom-
mended specific targets for calcium,
phosphorus, and PTH. Reviewers of the
preliminary draft and the KDIGO board

References: 1. Soliris® [package insert]. Cheshire, CT: Alexion Pharmaceuticals, Inc; 2012. 2. Greenbaum L, Babu S, Furman RR, et al. Continued improvements in
renal function with sustained eculizumab in patients with atypical hemolytic uremic syndrome (aHUS) resistant to plasma exchange/infusion (PE/PI). Presented at: ASN
Kidney Week 2011. November 8-13, 2011; Philadelphia, PA. Poster TH-PO367. 3. Data on file. Alexion Pharmaceuticals, Inc., 2012. 4. Licht C, Muus P, Legendre C,
et al. Eculizumab is an effective long-term treatment in patients with atypical hemolytic-uremic syndrome (aHUS) previously receiving chronic plasma exchange/
infusion (PE/PI): extension study results. Presented at: 53rd ASH Annual Meeting and Exposition. December 10-13, 2011; San Diego, CA. Abstract 3303.
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Please see brief summary of full Prescribing Information
for Soliris, including boxed WARNING regarding serious
meningococcal infection on following pages.
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asked that the Work Group provide rec-

ommendations even if these were based

largely on expert judgment, as long as the
Work Group could achieve consensus.

Consequently, in 2009 KDIGO pre-
sented the final clinical practice guide-
lines for the management of CKD-MBD
(3). The major difference between the
KDOQI and KDIGO guidelines (Table
1) was that the KDIGO followed more
stringent criteria for including studies to
grade the evidence.

KDIGO presented two levels of rec-
ommendations based on evidence. Level

1 is “we recommend,” and implies that

most patients should receive the course of
action. Level 2 is “we suggest,” and im-
plies that the choices are likely debatable.
Most of the guidelines (approximately 80
percent) were graded Level 2 due to the
lack of evidence and/or good randomized
controlled trials, and it was left up to the
clinician to make a decision based on the
clinical circumstances of the individual
patient.

Unfortunately, the publication of
these guidelines has resulted in more con-
troversy rather than therapeutic guidance.
A meta-analysis published in 2011 of 47

cohort studies concluded that the current

guidelines for calcium, phosphorus, and
PTH in CKD patients are poor. They
were critical of the KDIGO guidelines
in that it “promotes therapeutic strate-
gies without sufficient evidence” and that
“high-quality evidence is required before
specific treatment should be advocated
strongly” (4).

A commentary response to this meta-
analysis by a member who was on the
KDIGO Work Group does not dispute
that there was insufficient data, but tries
to address “what should a guideline panel
do when evidence is inconclusive.” It re-
ports that even when there is lack of evi-
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dence, most clinicians prefer to have at
least an educated opinion from a guide-
line committee with a transparent ration-
ale provided as a point of reference (5).
Key questions still need to be answered
regarding target phosphate and PTH lev-
els and an optimal treatment strategy for
achieving phosphate and PTH targets.
There is an urgent need for well con-
ducted randomized control trials in the
CKD and dialysis population to address
these questions. However, in the interim,
it seems reasonable to use the KDIGO
recommendations as a guideline.

Continued on page 18
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SOLIRIS®

(eculizumab)

Concentrated solution for intravenous infusion
Brief summary—please see full prescribing information

IMPORTANT SAFETY INFORMATION

WARNING: SERIOUS MENINGOCOCCAL INFECTIONS

See full III’ESBI'IIIIIIg information for cnmple!e boxed warning

Life-threatening and fatal meni I infections have occurred

in patients treated with Soliris. Meningococcal infection may become

rapidly life-threatening or fatal if not recognized and treated early.

© Comply with the most current Advisory Committee on Immunization
Practices (ACIP) dations for | vaccination in
patients with complement deficiencies.

© Immunize patients with a meningococcal vaccine at least 2 weeks prior
to administering the first dose of Soliris, unless the risks of delaying
Soliris therapy outweigh the risks of developing a meningococcal
infection. (See Serious Meningococcal Infections for additional
guidance on the management of the risk of meningococcal infection.)

 Monitor patients for early signs of menmgoeoccal infections, and
evaluate i iately if infection is

Soliris is available only through a restricted program under a Risk

Evaluation and Mitigation Strategy (REMS). Under the Soliris REMS

prescribers must enroll in the program. Enrollment in the Soliris

REMS program and additional information are available by telephone:

1-888-SOLIRIS (1-888-765-4747).

INDICATIONS AND USAGE

Paroxysmal Nocturnal Hemoglobinuria (PNH)

Sollns |s indicated for the treatment of patlents with paroxysmal nocturnal
binuria (PNH) to reduce hemoly

Atypical Hemolytic Uremic Syndrome (aHUS)

Soliris is indicated for the treatment of patients with atyplcal hemolyhc uremlc
syndrome (aHUS) to inhibit I mediated thromb

The effectiveness of Soliris in aHUS is based on the effects on thrombotic
microangiopathy (TMA) and renal function. Prospective clinical trials in additional
patients are ongoing to confirm the benefit of Soliris in patients with aHUS.
Limitation of Use: Soliris is not indicated for the treatment of patients with Shiga
toxin £. cofirelated hemolytic uremic syndrome (STEC-HUS).

CONTRAINDICATIONS

Soliris is contraindicated in:

o Patients with unresolved serious Neisseria meningitidis infection

e Patients who are not currently vaccinated against Neisseria meningitidis,
unless the risks of delaying Soliris treatment outweigh the risks of developing a
meningococcal infection [see Wamings and Precautions).

WARNINGS AND PRECAUTIONS
Serious Meningococcal Infections
The use of Soliris increases a patient’s s
infections ti and/or and fatal
meningococcal infections have occurred in patients treated with Soliris.
A a polyvalent | vaccine according to the most current
Advisory Committee on Immumzatlon Practices (ACIP) recommendations for
patients with | R inate patients in
with ACIP recommendations, considering the duration of Soliris therapy.
Vaccinate patients without a history of meningococcal vaccination at least 2
weeks prlor to recelvmg the first dose of Soliris. If urgent Soliris therapy is
dicated in an d patient, inister the | vaccine
as soon as possible. In clinical studies, 33/67 patients with aHUS were treated
with Soliris less than 2 weeks after meningococcal vaccination and 31 of these
33 patients received antibiotics for prophylaxis of meningococcal infection
until at least 2 weeks aﬂer memngucoccal vaccmatldn The beneflts and risks
of antibiotic prophylaxis for of in patients
receiving Soliris have not been established.

tibility to serious
Life-threat

parameters may identify a TMA complication: occurrence of two, or repeated
measurement of any one of the following: a decrease in platelet count by 25% or
more compared to baseline or the peak platelet count during Soliris treatment; an
increase in serum creatinine by 25% or more compared to baseline or nadir during
Soliris treatment; or, an increase in serum LDH by 25% or more over baseline or nadir
during Soliris treatment.

If TMA complications occur after Soliris discontinuation, consider reinstitution of
Soliris treatment, plasma therapy [plasmapheresis, plasma exchange, or fresh
frozen plasma infusion (PE/PI)], or appropriate organ-specific supportive measures.

Thrombosis Prevention and Management

The effect of withdrawal of anticoagulant therapy during Soliris treatment has not
been established. Therefore, treatment with Soliris should not alter anticoagulant
management.

Laboratory Monitoring

PNH: Serum LDH levels increase during hemolysis and may assist in monitoring
Soliris effects, including the response to discontinuation of therapy. In clinical
studies, six patients achieved a reduction in serum LDH levels only after a decrease in
the Soliris dosing interval from 14 to 12 days. All other patients achieved a reduction
in serum LDH levels with the 14 day dosing interval [see Clinical Ph jogy and

TABLE 1(CONT.): ADVERSE REACTIONS OCCURRING IN ATLEAST 15% OF
PATIENTS LESS THAN 18 YEARS OF AGE ENROLLED IN aHUS STUDY 3

MedDRA Number (%) of Patients
ver. 11.0 <2yrs  2to<12yrs 12to<18yrs  Total
(n=5) (n=10) (n=4) (n=19)
Respiratory,
Thoracic and
Mediastinal
Disorders
Cough 3(60) 2(20) 0(0) 5(26)
Nasal congestion 2(40) 2(20) 0(0) 421
Cardiac Disorders
Tachycardia 2(40) 2(20) 0(0) 4(21)

*includes the preferred terms upper respiratory tract infection and nasopharyngitis.

Immunogenicity

As with all proteins there is a potential for immunogenicity. The immunogenicity of
Soliris has been evaluated using two different immunoassays for the detection of
anti- dies: a direct enzyme-linked immunosorbent assay (ELISA)

Clinical Studies).

aHUS: Early signs of thrombotic microangiopathy (TMA) include a decrease in
platelet count, and increases in serum LDH and creatinine levels. Follow patients for
signs of TMA by monitoring serial platelet counts, serum LDH, and creatinine during
Soliris therapy and following discontinuation of Soliris.

Infusion Reactions

As with all protein products, administration of Soliris may result in infusion reactions,
including anaphylaxis or other hypersensitivity reactions. In clinical trials, no
patients experienced an infusion reaction which required discontinuation of Soliris.
Interrupt Soliris infusion and institute appropriate supportive if signs of

using the Fab fragment of eculizumab as target was used for the PNH indication;
and an electro-chemiluminescence (ECL) bridging assay using the eculizumab
whole molecular as target was used for the aHUS indication. Low titers of antibodies
to Soliris were detected in 3/196 (2%) of all PNH patients treated with Soliris by
the ELISA assay. In patients with aHUS treated with Soliris, antibodies to Soliris
were detected in 1/37 (2.7%) by the ECL assay. An ECL based neutralizing HAHA
assay with a low sensitivity of 2 mcg/mL was performed to detect neutralizing
antibodies for the 37 patients with aHUS. No neutralizing activity to Soliris was
detected in patients with aHUS treated with Soliris. No apparent correlation of
antlbody develnpment to clinical response was observed in both indications. The

icity data reflect the percentage of patients whose test results were

cardiovascular instability or respiratory compromise occur.

ADVERSE REACTIONS

Clinical Trial Experience

Meningococcal infections are the most important adverse reactions experienced
by patients recelvmg Soliris. In PNH clinical studies, two patients experlenced
memngococcal sepsis. Both patients had iously received a

vaccine. In clinical studles among patients W|thout PNH, menlngococcal memng\t\s
occurred in one i patient. Meni sepsis occurred in one
previously vaccinated patient enrolled in the retrospective aHUS study during the
post-study follow-up period [see Wamings and Precautions].

PNH: The data described below reflect exposure to Soliris in 196 adult patients
with PNH, age 18-85, of whom 55% were female. All had signs or symptoms of
intravascular hemolysis. Soliris was studied in a placebo-controlled clinical study (in
which 43 patients received Soliris and 44, placebo); a single arm clinical study and
along term extension study. 182 patients were exposed for greater than one year. All
patients received the recommended Soliris dose regimen.

Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in the clinical trials of a drug cannot be directly compared
to rates in the clinical trials of another drug and may not reflect the rates observed
in practice.

The most frequently reported adverse reactions in the PNH randomized trial
(>10% overall and greater than placebo) are: headache, nasopharyngitis, back pain,
and nausea.

In the placebo-controlled clinical study, serious adverse reactions occurred among
4 (9%) patients receiving Soliris and 9 (21%) patients receiving placebo. The
serious reactions included infections and progression of PNH. No deaths occurred
in the study and no patients receiving Soliris experienced a thrombotic event; one
thrombotic event occurred in a patient receiving placebo.

Among 193 patients with PNH treated with Soliris in the single arm, clinical study
or the follow-up study, the adverse reactions were similar to those reported in the
placebo-controlled clinical study. Serious adverse reactions occurred among 16% of
the patients in these studies. The most common serious adverse reactions were: viral
infection (2%), headache (2%), anemia (2%), and pyrexia (2%).

aHUS: The safety of Soliris therapy in patients with aHUS was evaluated in two
prospective, single-arm studies (aHUS Studies 1 and 2) and one retrospective study
(aHUS Study 3). The data described below were derived from 37 adult and adolescent
patients with aHUS enrolled in aHUS Study 1 and aHUS Study 2. All patients received
the led dosage of Soliris. Median exposure was 38 weeks (range: 2-64 weeks).

Vaccination reduces, but does not te, the risk of i |
infections. In clinical studies, 2 out of 196 PNH patients developed serious
meningococcal mfectlons while recelvmg treatment with Soliris; both had
been d [see Adverse Reactit In clinical studies among non-PNH
patients, meningococcal meningitis occurred in one unvaccinated patient. In
addition, a previously vaccinated patient with aHUS developed meningococcal
sepsis during the post-study follow-up period [see Adverse Reactions].

Closely monitor patients for early signs and symptoms of meningococcal
infection and evaluate patients immediately if an infection is suspected.
Meningococcal infection may become rapidly life-threatening or fatal if
not recognized and treated early. Discontinue Soliris in patients who are
undergoing treatment for serious meningococcal infections.

Soliris REMS

Because of the risk of meningococcal infections, Soliris is available only through a
restricted program under a Risk Evaluation and Mitigation Strategy (REMS). Under
the Soliris REMS, prescribers must enroll in the program.

Prescribers must counsel patients about the risk of meningococcal infection,
provide the patients with the REMS educational materials, and ensure patients are
vaccinated with a meningococcal vaccine.

Enrollment in the Soliris REMS program and additional information are available by
telephone: 1-888-SOLIRIS (1-888-765-4747).

Other Infections

Soliris  blocks termmal complement activation; therefore patients may have
increased ility to infecti D with bacteria.
Children treated with Soliris may be at increased risk of developing serious infections
dueto and H. influenzatype b (Hib). Administer

Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in the clinical trials of a drug cannot be directly compared
to rates in the clinical trials of another drug and may not reflect the rates observed
in practice.

The most frequently reported adverse reactions in aHUS single arm prospective trials
(>15% combined per patient incidence) are: hypertension, upper respiratory tract
infection, diarrhea, headache, anemia, vomiting, nausea, urinary tract infection,
and leukopenia.

In aHUS Studies 1 and 2 combined, 54% (20/37) of patients experienced a serious
adverse event (SAE). The most commonly reported SAEs were hypertension (16%)
and infections (14%). One patient discontinued Soliris due to adverse events deemed
unrelated to Soliris.

Analysis of retrospectively collected adverse event data from pediatric and adult
patients enrolled in aHUS Study 3 (N=30) revealed a safety profile that was similar
to that which was observed in the two prospective studies. aHUS Study 3 included 19
pediatric patients less than 18 years of age. Overall, the safety of Soliris in pediatric
patients with aHUS enrolled in Study 3 appeared similar to that observed in adult
patients. The most common (=15%) adverse events occurring in pediatric patients
are presented in Table 1.

Table 1: Adverse Reactions Occurring in at Least 15% of Patients Less
than 18 Years of Age Enrolled in aHUS Study 3

for the tion of and
influenza type b (Hib) ding to ACIP Use caution when
administering Soliris to patients with any systemic infection.

Monitoring After Soliris Discontinuation
Treatment Discontinuation for PNH: Monitor patients after discontinuing Soliris for at
least 8 weeks to detect hemolysis.

Treatment Discontinuation for aHUS: After dlscontmumg Sollrls monltor patients
with aHUS for signs and of (TMA)
complications for at least 12 weeks. In aHUS clinical studies, 18 patients (5 in the
prospective studies) discontinued Soliris treatment. TMA complications occurred
following a missed dose in 5 patients, and Soliris was reinitiated in 4 of these 5 patients.
Clinical signs and symptoms of TMA include changes in mental status, seizures,
angina, dyspnea, or thrombosis. In addition, the following changes in laboratory

MedDRA Number (%) of Patients
ver.11.0 <2yrs  2to<12yrs 12to<18yrs  Total
(n=5) (n=10) (n=4) (n=19)
General Disorders
and inistration
Site Conditions
Pyrexia 4(80) 4(60) 1(25 9(47)
Gastrointestinal
Disorders
Diarrhea 1(20) 4.(40) 1(25 6(32)
Vomiting 2(40) 1(10) 1(25) 421

Infections and

Infestations
Upper respiratory
tract infection®

2 (40) 3(30) 1(25) 6(32)

considered positive for antibodies to Soliris in an ELISA based assay and/or an ECL
based assay are highly dependent on the sensitivity and specificity of the assay
used. Additionally, the observed incidence of antibody positivity in the assay may be
influenced by several factors including sample handling, timing of sample collection,
concomitant medications and underlying disease. For these reasons, comparison
of the incidence of antibodies to Soliris with the incidence of antibodies to other
products may be misleading.

Postmarketing Experience
Cases of serious or fatal meningococcal infections have been reported.

USE IN SPECIFIC POPULATIONS

Pregnancy

Pregnancy Category C:

There are no adequate and well-controlled studles of Soliris in pregnant women.
Soliris, a 1gG molecule (t d anti-C5 antibody), is expected to
cross the placenta. Animal studies using a mouse analogue of the Soliris molecule
(murine anti-C5 antibody) showed increased rates of developmental abnormalities
and an increased rate of dead and moribund offspring at doses 2-8 times the human
dose. Soliris should be used during pregnancy only if the potential benefit justifies
the potential risk to the fetus.

Animal reprod studies were d in mice using doses of a murine
anti-C5 antibody that approximated 2-4 times (low dose) and 4-8 times (high dose)
the recommended human Soliris dose, based on a body weight comparison. When
animal exposure to the antibody occurred in the time period from before mating until
early gestation, no decrease in fertility or reproductive performance was observed.
When maternal exposure to the antibody occurred during organogenesis, two cases
of retinal dysplasia and one case of umbilical hernia were observed among 230
offspring born to mothers exposed to the higher antibody dose; however, the exposure
did not increase fetal loss or neonatal death. When maternal exposure to the antibody
occurred in the time period from implantation through weaning, a higher number of
male offspring became moribund or died (1/25 controls, 2/25 low dose group, 5/25 high
dose group). Surviving offspring had normal development and reproductive function.

Nursing Mothers

It is not known whether Soliris is excreted into human milk. 1gG is excreted in
human milk, so it is expected that Soliris will be present in human milk. However,
published data suggest that antibodies in human milk do not enter the neonatal
and infant circulation in substantial amounts. Caution should be exercised when
Soliris is administered to a nursing woman. The unknown risks to the infant from
gastrointestinal or limited systemic exposure to Soliris should be weighed against
the known benefits of human milk feeding.

Pediatric Use

The safety and ef of Soliris for the

below the age of 18 years have not been established.

Three clinical studies assessing the safety and effectiveness of Soliris for the

treatment of aHUS included a total of 25 pediatric patients (ages 2 months to 17

years). The safety and effectiveness of Soliris for the treatment of aHUS appear

similar in pediatric and adult patients [see Dosage and Administration, Adverse

Reactions, and Clinical Studies).

Administer vaccmatlons for the preventmn of infection due to Neisseria meningitidis,
and influenza type b (Hib) according to ACIP

guidelines [see Wamings and Precautions).

of PNH in pediatric patients

Geriatric Use

Sixteen patients 65 years of age or older (15 with PNH and 1 with aHUS) were treated
with Soliris. Although there were no apparent age-related differences observed in
these studies, the number of patients aged 65 and over is not sufficient to determine
whether they respond differently from younger patients.

HOW SUPPLIED/STORAGE AND HANDLING

Soliris (eculizumab) is supplied as 300 mg single-use vials containing 30 mL of 10
mg/mL sterile, preservative-free Soliris solution per vial.

Soliris vials must be stored in the original carton until time of use under refrigerated
conditions at 2-8° C (36-46° F) and protected from light. Do not use beyond the
expiration date stamped on the carton. Refer to Dosage and Administration (2) for
information on the stability and storage of diluted solutions of Soliris.

DO NOT FREEZE. DO NOT SHAKE.

NDC 25682-001-01 Single unit 300 mg carton: Contains one (1) 30 mL vial of Soliris
(10 mg/mL).

Manuf d by: Alexion Phar , Inc.

352 Knotter Drive Cheshire, CT 06410 Ush
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Soliis® is a registered trademark of Alexion Pharmaceuticals, Inc.
Copyright © 2011, Alexion Pharmaceuticals, Inc.
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Table 1. Guidelines for CKD-MBD(6)

Monitoring biochemical
components

Goal Phos

Goal Ca

Goal PTH

Goal 25(0H) Vit D

PTH assay

Bone-specific ALP

Bone biopsy

BMD

Vascular calcification

Start at CKD 3.
Include Ca, Phos, PTH,
ALP

CKD 3-4: normal
CKD 5: toward normal

Normal
Suggest to stay away
from CaxPhos

CKD 3-4: unknown

CKD 5: 2 to 9 times
upper limit of normal.
When PTH above upper
limits of normal evaluate
correctable factors like
Phos, Ca, Vit D

Start at CKD 3.
Correct as in general
population

Clinical labs should
report assay method
handling and sampling.
Recommend 2nd
generation assay

Suggest testing bone-
specific ALP in certain
individuals and very

high or low levels predict
underlying bone turnover

Reasonable in various
settings and prior to
bisphosphonates in CKD-
MBD

Not recommended
routinely in CKD 3-5
with biochemical
abnormalities

No recommendation for
routine screening

Same but no comment
on ALP

CKD 3-4: normal
CKD 5: 3.5 to 5.5

CKD 3-4: normal
CKD 5: 8.4-9.5
CaxPhos <55

CKD 3: 35-70 pg/mL
CKD 4: 70-110 pg/ mL
CKD 5:150-300 pg/mL

CKD 3-4, measure only if
PTH is above target.
Replace if <30 ng/mL

Recommendation based
on 2nd generation
Nichols Allegro assay
currently unavailable

No specific suggestions

Should be considered

DEXA should be
measured in patients
with fracture and
osteoporosis risk

same

Abbreviations: ALP = alkaline phosphatase; Ca = calcium; CaxPhos = product of
serum calcium and phosphorus; CKD = chronic kidney disease; DEXA = dual-energy
X-ray absorptiometry; KDIGO = Kidney Disease: Improving Global Outcomes; KDOQI
= Kidney Disease Outcomes Quality Initiative; MBD = mineral and bone disorder;
Phos = phosphorus; PTH = parathyroid hormone; Vit D = vitamin D.

KDIGO Glomerulonephritis

Guideline

By Daniel Cattran
lomerulonephritis (GN)—includ-

ing both primary and secondary
variants in aggregate—remains one of
the most common types of kidney dis-
ease that progresses to end stage renal
disease (ESRD). However, this fact alone
seriously underestimates the extent of
the problem associated with GN. Many
cases of the disease begin early in life
and can have a devastating effect both
on the individual and their families. The
disease process is often slowly progres-
sive and therefore its devastating impact
on the individual’s physical growth,
educational opportunities, quality of
life, and eventual societal productivity is
rarely taken into account when assessing
the impact of these disorders.

The variants of GN included in the
Kidney Disease: Improving Global Out-
comes (KDIGO) GN guideline are clas-
sified as orphan diseases because of their
rarity. This—in combination with their
long clinical course, punctuated with
remissions and relapses, and very large
variation in treatment responsiveness—
makes tracking them difficult. A recent
Kidney International editorial, entitled
Glomerular Disease: Why Is There a Dearth
of High-quality Clinical Trials, further de-
lineates these problems (1). The authors
proposed that the GN guidelines devel-
oped under the auspices of a global non-
profit foundation KDIGO would help by
encouraging a uniform classification sys-
tem of diseases and common clinical end
points as well as utilizing an evidence-
based review process to establish clinical
practice guidelines for glomerulonephri-
tis. These guidelines were published as a
Kidney International supplement in June
2012 (2).

Clinical practice guidelines (CPGs)
have become an important element in
clinical practice and can now be found
in virtually every branch of medicine.
The Institute of Medicine defines CPGs
as “systematically developed statements
to assist practitioner and patient deci-
sions about appropriate health care for
specific clinical circumstances” (3). The
potential benefits of CPGs include pro-
viding clear recommendations based on
currently available evidence, thereby
potentially improving the quality of
clinical decisions. The advantage of the
physician knowing the specific circum-
stances surrounding the individual pa-
tient cannot be underestimated in the
final judgment about treatment. Ideally,
decisions take into account the physi-
cian’s experience and acumen as well
as the individual patient characteristics
and opinion as well as the evidence. The
KDIGO GN guideline was purposely
developed to have potential global ap-
plication. This implies that it takes into
account not only the different financial
situations at the individual level, but
also the social and economic realities of

the underlying health care system.

The development of the GN guide-
line was a lengthy process and took sev-
eral years. The Work Group consisted of
both experienced and expert clinicians
and an evidence review team trained
in the complex field of guideline devel-
opment. The Work Group formulated
recommendations related to a specific
question or topic with each set of rec-
ommendations followed by a rationale
section summarizing the evidence and
the reasoning for each recommendation,
and explaining why specific wording
was chosen. It is critical to understand
the grading process in the KDIGO GN
guideline. Fach recommendation has
both an alphabetical and numeric code.
The alphabetical code (A, B, C, and D)
indicates the quality of the evidence sup-
porting the recommendation or sugges-
tion, whereas the numeric grade (1 or 2)
denotes the strength of the evidence. At
a practice level, level 1 generally means a
recommendation that this course of ac-
tion should be instituted, whereas level
2 is more compatible with a suggestion
that requires that each affected indi-
vidual needs careful consideration and
that different choices may be appropri-
ate for different patients. This provides a
range of recommendations from 1A (the
highest recommendation) to 2D (the
lowest), with the latter usually reflecting
the considered opinion of the GN Work
Group.

No matter what the grading, the
ultimate physician decision always re-
quires consideration in regards to the
balance between the risks and benefits
of treatment. Ideally, the chosen treat-
ment regimen reduces the total exposure
to immunosuppressive therapy yet still
results in the minimization of immedi-
ate morbidity (e.g., achieving remission
of nephrotic syndrome) and prevents
disease progression. The total exposure
risk, however, must always be balanced
against the alternatives (i.e., potential
progression to ESRD with its associated
shortened life span, and/or a renal trans-
plant with its absolute requirement of
continuous immunosuppression). This
has modified the physician stance in
favor of more intensive and prolonged
treatment in the more chronic GN
variants—for example, lupus nephritis,
vasculitis, focal segmental glomerulo-
sclerosis (FSGS), and even membranous
nephropathy—given the alternative. In
addition, the recognition that the clini-
cal equivalent of control is often reduc-
tion in proteinuria versus cure defined
by permanent complete remission of
proteinuria has resulted in the concept
of “maintenance” therapy in many of
these disorders. This paradigm shift in
management has translated into the use
of more extended (or repeated) treat-
ment regimens with the inevitable cor-



ollary of more toxic drug exposure.

The KDIGO GN guideline is in-
tended to provide the practitioner with
information to make an informed deci-
sion based on the data available for most
of the common glomerular diseases. The
important point here is that the CPGs
are intended to provide guidance rather
than a strict set of rules. The overarch-
ing purpose of the recommendations is
to assist in decision making and not pro-
vide a “cookie-cutter” approach to man-
agement. A guideline recommendation/
suggestion cannot account for all possi-
ble variations of patients, providers, and
system factors. Thus, each health care
provider needs to assess the appropriate-
ness of a particular recommendation or
suggestion within a specific context.

The scope of this GN CPG is lim-
ited to the treatment phase of patients
already diagnosed with GN. It includes
the most common primary histologic
variants as well as those associated with
systemic disease. It does not cover diag-
nosis or prevention of GN. The guide-
line addresses the following forms of
GN: steroid-sensitive nephrotic syn-
drome (SSNS) and steroid resistant ne-
phrotic syndrome (SRNS) in children;
minimal change disease and idiopathic
ESGS in children and adults; idiopathic
membranous nephropathy; idiopathic
membranoproliferative GN; GN associ-
ated with infections, immunoglobulin
A nephropathy, and Henoch-Schonlein
purpura nephritis; lupus nephritis; renal
vasculitis; and anti—glomerular base-
ment membrane GN.

Treatment approaches are addressed in
each chapter and the guideline recommen-
dations are based on systematic reviews
of relevant trials. All materials, including
evidence tables and evidence profiles, and
general management issues not included
in the Kidney International supplement are
available online at http://www.kdigo.org/.
Limitations of the evidence are discussed
and specific suggestions are provided for
future research.

This guideline was written primarily
for nephrologists, although the broader
health care profession—including other
physicians, nurses, pharmacists, and
health care professionals who care for
patients with GN—will hopefully find it
educational and of interest. This guide-
line was not written directly for patients
or caregivers, although certain extracted
and well explained elements of the GN
guideline would potentially provide use-
ful information.

Prior to specific recommendations on
each of the GN types, there is a chap-
ter on the general principles in manage-
ment of glomerular diseases, including
assessment of kidney function, outcome
measures, and impact of age, sex, eth-
nicity, and genetic background—all rel-
evant issues that come into play at the
interface between the individual patient
and their physician. Management of
complications of GN, treatment costs,
and other related issues are also touched
on in this chapter.

In a recent Kidney International ar-
ticle we further explored the critical re-

lationship between GN guideline and
their application at a practice level (4).
This was done within a case context us-
ing specific types of glomerular disease
(FSGS, membranous nephropathy, and
vasculitis) to underline the relevance of
the complex interaction of multiple fac-
tors that often impact treatment deci-
sions in GN.

The purpose was to define the strains
of as well as the limitations of applying
guidelines to individual cases in a way
designed to provide guidance to the
individual nephrologists when dealing
with the complex GN patient. Although
the literal application of the guideline is
often not possible and sometimes inap-
propriate, what guidelines do is provide
for the reader the direction to take to
ensure that the correct diagnosis is made
and that the balance between the risks
and benefits of specific immunosuppres-
sive is considered. Examining the guide-
line within a specific case, for instance
of FSGS, underlines the importance of
separating the primary from the second-
ary cause of the lesion, and the need to
consider the physical characteristics of
the individual (e.g., age and body mass
index). It goes on to discuss the potential
importance of a normal serum albumin
in the setting of the high-grade proteinu-
ria. In addition, it touches on variations
in histologic features, such as the degree
of the foot process effacement prior to
deciding on what treatment should the
instituted.

In summary, it is important to re-
member what the KDIGO Guidelines
for Glomerulonephritis can and cannot
do. They will
* remind us what we know
* remind us what we do not know
and they
* must be applied with clinical judg-

ment
* will help to balance risk and benefit
but they
* will not tell us what to do for every

difficult patient in every situation.

Daniel Cattran, MD, FRCPC, is affili-
ated with the University Health Network,
Toronto General Hospital in Toronto, On-
tario, Canada.
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By Roy D. Bloom
epatitis C virus (HCV) af-

fects approximately 4 million
Americans, and can trigger, share
risk factors for, or result from CKD.
Besides causing glomerulonephritis,
HCV is associated with diabetes,
a CKD precursor. End stage renal
disease (ESRD) is a risk factor for
HCV, transmitted via transfusions
or transplantation in the era preced-
ing its identification. The estimated
HCV prevalence among U.S. CKD
patients is 10 percent, several-fold
higher than the general population,
and is presumed to increase with
CKD stage, with demographic vari-
ation. While acute infection is often
subclinical, chronic HCV infection
develops in most patients, leading
to cirrhosis, hepatocellular carcino-
ma, and liver failure. Together with
extrahepatic manifestations of glo-
merulonephritis and diabetes, these
complications reduce HCV-positive
CKD patient survival.

Standard antiviral therapy, un-
til recently interferon-alpha (IFN)
and ribavirin, achieved sustained
response rates around 40 percent.
Response rates are lower in patients
infected with genotype 1, the most
common HCV genotype among in-
fected ESRD patients. Drug intoler-
ance in CKD diminishes efficacy and
IFN’s immunostimulatory properties
increase transplant rejection risk.

The impact of HCV across the
CKD spectrum, coupled with lim-
ited preexisting recommendations,
was the impetus for these guidelines.
The multinational Work Group com-
prised general and transplant neph-
rologists, hepatologists, pathologists,
virologists, epidemiologists, and in-
fection control specialists, all with
expertise in HCV or its consequences
(1).

Statements were graded as strong
(high-quality evidence, intervention
“should be performed”), moderate
(moderate-low quality evidence, in-
tervention “should be considered”),
or weak (low or absent quality evi-
dence, consensus-based recommen-
dations, intervention “suggested”).
Five topics were covered: 1) detec-
tion and evaluation of HCV, 2)
treatment of HCV infection, 3) pre-
vention of HCV transmission in he-
modialysis units, 4) management of
HCV-infected transplant patients,
and 5) diagnosis and management of
HCV-associated kidney diseases.

\_

~

KDIGO Clinical Practice
Guidelines Por the Prevention,
Diagnosis, Evaluation, and
Treatment of Hepatibtis C in
Chronic Kidney Disease

Guideline 1: Detection and
evaluation of HCV in CKD

The Work Group suggested that viral
testing be performed in pre-ESRD
settings where HCV is implicated
(e.g., glomerulonephritis), or in dia-
betics where infection predicts faster
CKD progression. In ESRD, because
liver enzymes correlate poorly with
disease severity, and since earlier di-
agnosis permits timelier treatment
opportunity, HCV testing should
be mandatory in maintenance he-
modialysis and transplant patients.
Hemodialysis patient testing should
be performed at time of treatment
initiation or unit transfer. Given lim-
ited sensitivity of third generation
serological testing in ESRD patients,
high  HCV  prevalence

should consider testing patients once

facilities

with nucleic acid testing, since some
seronegative individuals may actually
be viremic. In low-prevalence units,
serological testing should suffice.
Since incidence rates of new HCV
infection in the United States are 3.1
percent, serological retesting of unin-
fected patients every 6 to 12 months
should be considered. In previously
uninfected patients with new/un-
explained transaminitis, or whose
HCV risk has changed because of
new exposures, nucleic acid testing

should be performed.

Guideline 2: Treatment
of HCV infection in CKD
patients

Major randomized controlled tri-
als for treating HCV have excluded
CKD patients, resulting in low-
quality evidence regarding therapies
and indications in this population.
Since HCV can cause CKD and re-
duce ESRD patient survival—and
given the slight evidence that viral
clearance improves outcomes—the
Work Group felt a treatment guide-
line was necessary even if based on
expert judgment and extrapolation
from non-CKD patients. In formu-
lating recommendations, they recog-
nized that: 1) the natural course of
HCV in CKD may differ from non-
CKD populations; 2) most studies
are retrospective and underpowered;
3) information on viral co-infection,
mode of acquisition, liver histol-
ogy, and post-treatment outcomes is
sparse; and 4) many IFN-based stud-

Continued on page 21
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Guidelines

Continued from page 19

ies comprise European populations and
lack generalizability.

The Work Group suggested that
HCV treatment in CKD patients be
based on liver histology, age, comor-
bidities, life expectancy, and ability to
tolerate therapy. Since HCV liver dis-
ease progression is typically insidious,
death from CKD comorbidities, like
cardiovascular disease, is more probable
than from viral complications. It was
suggested that treatment be considered
when potential life-extending benefits
of viral clearance outweigh risks of ther-
apy-related harm, for example in HCV-
positive transplant candidates.

Accounting for renal elimination
of antiviral therapies, the Work Group
suggested combined pegylated-IFN/
ribavirin for CKD stages 1 and 2, pe-
gylated-IEN  monotherapy for CKD
stages 3 to 5 given ribavirin-induced
anemia risk, and dose-adjusted stand-
ard IFN in ESRD given toxicity of su-
prapharmacological exposure. Although
standard IFN response rates are higher
in dialysis than non-CKD patients,
lower tolerance frequently interrupts
treatment.

Where
achieved, it was suggested that HCV
RNA monitoring be performed every
6 to 12 months. Regardless, all patients
should have an annual hepatology eval-
uation for HCV-related complications,
with more frequent follow-up for cir-
rhotics.

sustained  response s

\_

Guideline 3: Preventing HCV
transmission in hemodialysis units

With declining blood transfusion re-
quirements, nosocomial transmission
via contaminated supplies and surfaces
is the likeliest HCV source in hemo-
dialysis units, usually from infection
control breaches. Dialysis units should
implement, and ensure adherence to,
infection-control procedures that pre-
vent direct or indirect (via contami-
nants) interpatient transmission of
blood-borne pathogens. Since HCV
transmission via circulating dialysis flu-
ids has been excluded in virtually all re-
ported outbreaks, and because isolation
does not prevent transmission, dedicat-
ed equipment use is not recommended.
From a facility operations standpoint, it
was suggested that sufficient time and
supplies are available to optimize infec-
tion control, and that regular audits be
undertaken.

Guideline 4: Management of
HCV-infected patients before
and after kidney transplantation

Many HCV-positive transplant candi-
dates have undiagnosed infection or no
prior hepatological evaluation. Given its
adverse effect on transplant outcomes,
HCV testing should be performed in all
new candidates and listed patients not
previously tested. The regional HCV
prevalence should be taken into account
in determining the optimal screening test
(discussed in Guideline 1). HCV should
not be considered a contraindication to
kidney transplantation since infected re-
cipients have superior outcomes to their

dialysis counterparts. The Work Group
suggested that infected candidates be re-
ferred to hepatology, undergo pretrans-
plant liver biopsy, and be considered for
IFN, with listed patients placed on hold
during this evaluation period. Given
lengthy transplant wait times, liver re-
biopsy every 3 to 5 years was suggested
for listed viremic patients. For ESRD pa-
tients with compensated cirrhosis, it was
suggested that kidney alone only be con-
sidered under investigational protocol.
The Work Group recommended that
HCV testing should be performed in
all donors. Serological screening—the
existing benchmark—does not distin-
guish potentially infectious from im-
mune donors following prior infection.
Use of HCV-positive donor kidneys
therefore requires evaluating transmis-
sion risks against risks of delaying trans-
plantation. It was suggested that HCV-
positive donor kidneys not be used in
uninfected candidates given increased
risk for liver disease and diabetes post-
transplant, but that these kidneys be
restricted to viremic candidates because
1) waiting times may be reduced, 2)
short-term survival is not affected, 3)
progressive liver disease is not invariable
and, 4) compared to dialysis, these re-
cipients live longer. Absent randomized
trials, the Work Group opined that all
existing immunosuppression could be
used in HCV-positive recipients, with
therapy selection determined by risk/
benefit assessment. It was finally sug-
gested that recipients undergo annual
hepatology evaluation, with IFN used
only where the benefit of halting liver
disease outweighed rejection risk.

~

Guideline 5: Diagnosis and
management of Kidney diseases
associated with HCV infection

Type I membranoproliferative glomeru-
lonephritis with cryoglobulinemia, and
occasionally other histological lesions, is
associated with HCV viremia indepen-
dently of liver disease. It was therefore
suggested that HCV-positive patients be
screened annually for kidney disease. In
the absence of robust evidence, the Work
Group suggested interferon/ribavirin,
targeted to achieve sustained viral clear-
ance, be used where HCV is implicated
in the glomerulonephritis pathogen-
esis. For patients with cryoglobulinemic
flares, treating the systemic process with
plasma exchange and immunosuppres-
sion (e.g., steroids, rituximab) prior to
antiviral therapy was suggested.

In conclusion, an unexpected guide-
lines benefit has been the identification
of several knowledge gaps. As research
recommendations proposed by the Work
Group materialize into formalized studies,
and as the emerging antiviral therapeutic
arsenal expands, we can look forward to
robust advances over the next decade in
caring for this complicated population.

Roy D. Bloom, MD, is affiliated with the
Perelman School of Medicine, University
of Pennsylvania, in Philadelphia, PA.
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The KDIGO Clinical Practice Guideline For the Care of
Kidney Transplant Recipients

By Michelle A. Josephson

he KDIGO Clinical Practice Guide-

line for the Care of Kidney Transplant
Recipients was the third Kidney Disease:
Improving Global Outcomes (KDIGO)
guideline, published in November 2009
as a supplement to the American Journal
of Transplantation. This guideline ad-
dressed a broader set of issues than did
the previous two guidelines (for hepa-
titis C and bone and mineral disease).
The guideline was written for clinicians
(doctors, nurses, coordinators, and phar-
macists) providing care to patients who
have received a transplant. It was also
aimed at a diverse audience, including
those in both the developed and the de-
veloping worlds. To limit its scope, the
guideline focused on the post—kidney
transplantation period and did not delve
into issues related to the potential candi-
dates for kidney transplantation, donors
(living or deceased), or any other trans-
planted organ. The guideline also fo-

cused on issues that are unique to kidney
transplant recipients. The purpose of the
guideline was to improve patient care
by helping clinicians base their manage-
ment on available evidence, and it was
developed to enable the development
of transplantation programs worldwide.
Finally, the literature review and analy-
sis provided an opportunity to identify
knowledge gaps and define the areas that
needed further exploration and research.

The guideline covers a broad range of
topics, including immunosuppression
(induction therapy, initial and long-term
maintenance medications, strategies to
reduce drug costs, and immunosuppres-
sion monitoring); treatment of acute
rejection; treatment of chronic allograft
injury; monitoring allograft function;
kidney allograft biopsy; recurrent dis-
case; nonadherence (prevention, detec-
tion, and treatment); infectious disease
issues (vaccination; viral diseases includ-

ing BK virus, cytomegalovirus, Epstein-
Barr virus, and posttransplantation lym-
phoproliferative disease; herpes simplex
1 and 2; varicella; hepatitis B and C;
HIV; urinary tract infections; pneumo-
cystis; and Candida infections); diabetes
mellitus (screening for and managing
new-onset diabetes after transplanta-
tion and preexisting diabetes mellitus);
hypertension; dyslipidemia; tobacco use;
obesity; cardiovascular disease manage-
ment; malignancies (cancer of the skin
and lip, non-skin malignancies, man-
aging cancer with immunosuppression
reduction, transplantation bone disease,
and hematologic complications); hy-
peruricemia and gout; pediatric topics
(growth and development); sexual func-
tion; female and male fertility; lifestyles;
and mental health.

Like the other KDIGO management
guidelines, this one was developed on the
basis of a systematic review of relevant

treatment trials. The recommendations
were articulated by use of the Grading
of Recommendations Assessment, De-
velopment, and Evaluation system. This
entails having each guideline accompa-
nied by a grade indicating the strength
of the recommendation and also an as-
sessment of the quality of the literature
on which the recommendation is based.
The strength of the recommendation is
indicated as Level 1 (indicated as “we
recommend”), Level 2 (“we suggest”),
or not graded. The quality of the sup-
porting evidence is depicted as A (high-
quality evidence), B (moderate-quality
evidence), C (low-quality evidence), or
D (very-low-quality evidence).

Only 2 percent (4 recommendations)
were graded A (having highest-quality
evidence), 13.6 percent (27) were grad-
ed B (moderate-quality evidence), 38.9
percent (77) were graded C, and 45.5

Continued on page 22



10 Years of KDIGO

By Joel Topf

W’hen Kidney Disease: Im-
proving Global Outcomes
(KDIGO) was first announced
in 2004, I was confused. We
had Kidney Disease Out-
comes Quality
(KDOQI), which
reasonably  successful
had been well integrated
into nephrology. I had learned
and was teaching the KDOQI
chronic kidney disease (CKD) stages.
Researchers were using the CKD stages to
define populations and create prognostic models.
Dialysis providers were adopting the renal osteodys-
trophy guidelines as treatment targets and directing
their nurses, dietitians, and social workers to empower
patients to achieve these goals. Additional guidelines
seemed superfluous. When I looked into KDIGO,
however, I saw something very different from the
KDOQI guidelines. KDIGO, in the introduction of
the bone guidelines, promised to avoid opinion-based
recommendations. They wanted to limit the evidence

Initiative
seemed
and

they considered to randomized controlled trials of 6
months duration with at least 50 patients. They wanted
to avoid using nonvalidated intermediate end points
or biochemical intermediate end points not validated
as surrogates for hard end points. This commitment to
evidence and shunning of expert opinion was the “aha
moment” where I understood how KDIGO was dif-
ferent from KDOQI. As I understood it, KDIGO was
to provide an evidence-based foundation from which
individual professional organizations and government
agencies could build additional guidelines. The foun-
dation would be an evidence-based framework that
could be trusted to be free from bias and based on the
best science offered to date.

After my aha moment, I didn’t pay further at-
tention to the KDIGO construction process which
meant that I was in for a rather rude surprise when

the CKD-—mineral and bone disorder (CKD-MBD)

KDIGO: A Promise UnFulrilled

guidelines were published in 2009. I was familiar
with the KDOQI guidelines and had looked behind
the veil at the thin data used to support them. This
was not a wall of evidence but more of a chain link
fence, more holes than steel. I had seen the lack of
data so I understood how high the work group had
set the bar. There were (and still are) no randomized
controlled trials testing various parathyroid hormone
(PTH) targets or, for that matter, no calcium, phos-
phorus, or bicarbonate targets. We had no qualifying
data that phosphorus binders, vitamin D or its ana-
logs provided any patient-oriented, nonbiochemical
benefits. I naively thought that the guidelines would
be little more than a blank piece of paper given the
sorry state of randomized controlled trials focused on
the questions inherent in CKD-MBD management.
So as I read the guidelines I became confused. They
were chock full of specifics that I knew could not
have been from randomized controlled trials. Read-
ing the introduction cleared up my confusion:

“The public review overwhelmingly agreed with the
guideline recommendations. Interestingly, most re-
viewers requested more specific guidance for the man-
agement of CKD-MBD, even if predominantly based
on expert judgment, whereas others found the public
review draft to be a refreshingly honest appraisal of our
current knowledge base in this field.... the KDIGO
Board in its Vienna session in December 2008 refined
its remit to KDIGO Work Groups. It confirmed its
charge to the Work Groups to critically appraise the
evidence, but encouraged the Work Groups to issue
practical guidance in areas of indeterminate evidence”
(1).

I had hoped that an international clinical practice
guideline as high profile as KDIGO that published
empty guidelines due to a lack of evidence would
shame the nephrology stakeholders to do the studies
we need to know how to take care of our patients. In
the end KDIGO blinked and published guidelines,
very much in the same vein as the KDIGO guidelines
that came before them. In their defense, KDOQI rated

the strength of evidence and the strength of the recom-
mendation for all of the guidelines, but despite their
plea that “Only when evidence is sufficiently strong
to conclude that additional research is not needed
should guidelines be used to mandate specific medi-
cal practices with, for example, clinical performance
measures (1).

in my dialysis units. Soon after the CKD-MBD guide-
lines were published our PTH targets went from 150—
300 pg/mL to 150-600 pg/mL, and our phosphorous
goals went from less than 5.5 mg/dL to less than 4.5
mg/dL. Both changes represent a shift from KDOQI
to KDIGO targets. Nowhere in my experience round-
ing was it made clear that these were grade level 2C
recommendations (suggestions rather than recom-
mendations based on “low” levels of evidence). Guide-
line grades are too subtle to intrude in any meaningful
way in the dialysis unit.

the best care possible, but for reasons unclear to me,
science has not cast its light on the dark halls of neph-
rology. I hoped that KDIGO would have shown that
the emperor wore no clothes, but had they published
a blank piece of paper it would have been a one-week
story of outrage and editorials but it would have made
KDIGO unimportant, irrelevant, and we would not
be celebrating its 10th anniversary.

Joel Topf;, MD, is an assistant professor at Wayne State
University School of Medicine and affiliated with the St.
John Hospital and Medical Center in Detroit, MI.
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percent (90) were graded D. The quality
of evidence directly affected the strength
of the recommendation. Consequently,
of all the graded statements only 25.3
percent of the recommendations were
afforded a Level 1 recommendation (we
recommend) and the remaining 74.7
percent were assessed as Level 2 recom-
mendations (we suggest). An additional
45 recommendations were not graded.
The KDIGO Clinical Practice Guide-
line for the Care of Kidney Transplant
Recipients was published more than
3 years ago, and the initial work on it
started more than 6 years ago. No doubt
some of the guideline needs updating.
With this in mind, what follows are my
pick of some of the helpful recommen-
dations for the “nontransplantation”
nephrologist. They focus primarily on

long-term management issues. There are
many other useful recommendations,
but these give a flavor of some of the
important topics that are covered by the
KDIGO guideline.

Issues related to long-term mainte-
nance immunosuppression medications
are covered, and sample recommenda-
tions include:

3.2: We suggest that calcineurin in-
hibitors be continued rather than with-
drawn (2B).

3.2: If prednisone is being used be-
yond the first week after transplantation,
we suggest prednisone be continued
rather than withdrawn (2C).

Strategies to reduce drug costs are
also touched on, and include this im-
portant recommendation:

4.4: After switching to a generic medi-
cation that is monitored using blood lev-
els, obtain levels and adjust the dose as of-
ten as necessary until a stable therapeutic
target is achieved (not graded).

Monitoring immunosuppressive med-

ications is also discussed, including the

following recommendation:

5.1: We recommend measuring blood
levels of calcineurin inhibitors (1B) and
suggest measuring at least:

* whenever there is a change in medica-
tion or patient status that may affect
blood levels (2C);

* whenever there is a decline in kidney
function that may indicate nephro-
toxicity or rejection (2C).

In terms of chronic allograft injury,
the KDIGO guidelines state:

7.1: We recommend kidney allograft
biopsy for all patients with declining
kidney function of unclear cause, to de-
tect potentially reversible causes (1C).

With regard to monitoring kidney al-

lograft function:

8.3: We recommend measuring serum
creatinine (1B) at least

* every 2 weeks for months 4 to 6 (2C).

e monthly for months 7 to 12 (2C).

e every 2 to 3 months thereafter (2C).
There are many other useful recom-

mendations in this comprehensive KDI-
GO document. The guideline is present-
ed in a practical format. Each area and
chapter includes a focused discussion of
the background, rationale, and research
recommendations that emerge from the
recommendations and level of evidence
available. The guideline includes refer-
ences and an appendix that outlines the
approach and an analysis of the available
papers. In the end, it achieves what was
intended—“it addresses issues that are
important to the care of [kidney trans-
plant recipients] in both developed and
developing countries.” As well, it serves
as a useful resource for all of us in the
transplantation field.

Michelle A. Josephson, MD, is the chair of
ASNs Transplant Advisory Group and is
affiliated with the department of medicine,

section of nephrology, at the University of
Chicago. She was a Work Group Member for
“KDIGO Clinical Practice Guideline for the
Care of Kidney Transplant Recipients.”
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KDIGO: An International Perspective

By Brian Michael I. Cabral

idney disease is truly a
lobal epidemic and the
Philippines is no exception,
with tens of thousands of
Filipinos diagnosed and
likely even more left un-

recognized. The availabil-

ity of guidelines to assist

in the proper management

of these patients is truly in-

valuable and, in the appropriate

situation, allows for the further im-

provement of patient care as well as the amelioration

of certain deficiencies in health care delivery. It brings

us one step closer to bridging the gap between one’s

own personal practice and the implementation of true
evidence-based medicine.

The objective of this commentary is not to criticize
individual KDIGO recommendations, but to describe
the difficulties faced by Filipino nephrologists as we
strive for their implementation. The lack of Filipino
data and the fact that consensus statements were based
primarily on published Western data is a given and a
fact I would prefer not to dwell on. It is obvious that
local data are urgently needed.

Let me introduce you to a fictional patient named
Juan Dela Cruz, a typical Filipino end stage renal
disease (ESRD) patient on dialysis with diabetes, hy-
pertension, and dyslipidemia. He has anemia and is
receiving erythropoietin, as well as secondary hyper-
parathyroidism and hyperphosphatemia. Unfortu-
nately, part of what makes him typical is that he only
dialyzes twice a week, that his records show a diagnosis

of “chronic glomerulonephritis,” but he has never had
a biopsy performed despite a disproportionate amount
of proteinuria along with his past medical history. He
often has difficulty with compliance with dialysis, ane-
mia management, and treatment of chronic kidney
disease—mineral and bone disorder because at some
point, putting food on the table has become more im-
portant.

The harsh reality is that due to multiple extraneous
circumstances, the KDIGO guidelines have become a
veritable wish list for physicians and patients in our
part of the world, and merely reminds us of the things
that we are unable to provide our patients.

Too many times, I've had to help patients choose
between compliance with thrice weekly dialysis and
treatment of their ESRD’s sequelae. Should we toler-
ate twice weekly dialysis to have some money left over
for erythropoietin, vitamin D analogs, and phospho-
rus binders? What of the other illnesses and comorbid-
ities? Unfortunately, as “typical” as this situation may
be, there are no studies or guidelines available to help
address these types of issues.

In some instances, the guidelines may even make
it more difficult to care for patients. Although guide-
lines involving the use of generics, bioequivalents, and
biosimilars are clear, they can be misinterpreted, lead-
ing some physicians to encourage patients to use more
expensive innovator products and to set aside the fact
that at some point, financial constraints may lead to
their total and complete abandonment of treatment.
Far from the intent for which these guidelines were
developed, these impoverished patients now become
at greater risk for mortality due to their iatrogenic ad-

herence to the guidelines that were paradoxically de-
veloped to improve their outcomes.

The segmentation or the breaking down of the
guidelines into particular topics, although convenient
and ultimately necessary due to the complexity of kid-
ney disease, may have diverted our focus from the fact
that many issues often co-exist and are not exclusive of
one another in the patient with kidney disease. Due to
the financially challenging nature of kidney disease we
must in most cases, learn to prioritize, an issue certain-
ly needing a guideline in and of itself, but for which
there is none.

KDIGO stands for Kidney Disease: Improving
Global Outcomes. Its mission statement is “To im-
prove the care and outcomes of kidney disease patients
worldwide through promoting coordination, collabo-
ration and integration of initiatives to develop and im-
plement clinical practice guidelines.” However, when
we discuss things on a global scale we must be sensitive
to the fact that although most of the concepts, compli-
cations, and problems associated with kidney disease
are universal, much of the world does not have the
financial or technological capabilities of its first world
counterparts. Therefore our challenge is to establish
guidelines that are equally implementable in areas of
the world where access to medical resources for, what-
ever reason, is limited. Only then can we truly say that
we are focused on “Improving Global Outcomes.”

Brian Michael I. Cabral, MD, is assistant medical di-
rector for medical education, and head of the Center for
Renal Diseases at St. Luke’s Medical Center—Global Cizy,
in Taguig City, Philippines.
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Policy Update

Budget Cuts May Pinch NIH

By Grant Olan

( :ongress missed the March 1, 2013, dead-
line for replacing the $1.2 trillion in federal
budget cuts (sequestration) mandated by

the Budget Control Act of 2011. As a consequence,

federal defense and domestic programs, including
the National Institutes of Health (NIH), are fac-
ing an across-the-board cut—or “sequester”—of
$85 billion in Fiscal Year (FY) 2013. This translates
to an approximately 9 percent budget cut for the

NIH and other “nonexempt nondefense programs”

(nonexempt defense programs will see a cut of ap-

proximately 13 percent). Congress deemed a few

agencies “exempt,” including Medicare (with cuts
capped at 2 percent) and the Department of Veter-
ans Affairs (which is completely exempt from cuts).

The remaining $1.1 trillion in cuts mandated by the

Budget Control Act of 2011 will be implemented

between 2014 and 2021.

NIH recently sent letters to current grantees no-
tifying them of these steep cuts. The agency intends
to prioritize administrative costs and current obliga-
tions over new research. However, all noncompeting
continuation awards are currently being funded at
a level below that indicated on the most recent no-
tice of award (generally up to 90 percent). Although
some awards may possibly be restored to higher lev-
els, they probably will not reach the full FY 2013
commitment level.

According to NIH, “Plans for new grants and
contracts may be re-scoped, delayed, or canceled
depending on the nature of the work and the avail-
ability of resources.” The agency also sent a letter
to current contractors about cuts that may affect
them. NTH Director Francis S. Collins, MD, PhD,
instructed each NIH institute and center to put to-
gether their own plans for applying the cuts in ways

that minimize the scientific impact. The plans will
be announced soon. Links to those announcements
will be available on the NIH extramural financial
operations page at http://grants.nih.gov/grants/fi-
nancial/index.htm.

Possible ripple effect

The ASN leadership is concerned about the ripple
effect these budget cuts will have on the future of re-
search and on investigators and patients. The society
has been actively advocating for a balanced approach
to deficit reduction instead of indiscriminate cuts to
all programs.

NIH Director Francis S.
Collins, MD, PhD, instructed
each NIH institute and center

to put together their own

plans for applying the cuts

in ways that minimize the
scientific impact.

“Medical research is a smart investment. It doesn’t
make sense to cut a program that creates jobs, saves
lives, and drives down health care costs,” said John
R. Sedor, MD, ASN Research Advocacy Committee
Chair. “Congress needs to sustain funding for NIH,
which has benefited from longstanding, bipartisan
support from presidents and Congtess alike.”

ASN collaborates with a number of coalitions
of patient groups and health professional organiza-
tions opposed to sequestration. The society has par-

ticipated in a number of rallies, briefings, and Hill
Day meetings with congressional offices. ASN also
launched the society’s first-ever grassroots campaign
last fall. Through calls, emails, and district office
meetings with their members of Congress, hundreds
of ASN members have answered the call to action.

You can help by sending a letter to the editor and
helping build public support for sustained medical
research funding. Please visit ASN’s website at http://
www.asn-online.org/policy/ for a sample letter to the
editor you can send to your local newspapers.

The next opportunity to replace sequestration
with a rational plan comes in May when Congress
must reach a deal to raise the federal debt ceiling,
the legal limit of how much debt the United States
can assume.

In the meantime, the president will release his
2014 budget recommendations in April. The House
and Senate have been working on their 2014 budgets.

Given that—at least for the time being—seques-
tration does not seem to be going away, ASN is work-
ing to ensure that NIH has the most robust baseline
budget possible from Congress in 2014. The society
is collaborating with the Coalition for Health Fund-
ing in support of $65 billion for discretionary pub-
lic health and health research programs in FY 2014.
During the society’s third Annual ASN Hill Day on
April 25, ASN Council, Board of Advisors, and Pub-
lic Policy Board members will meet with scores of
congressional offices in both the House and Senate
to discuss the importance of sustained funding for
NIH and innovative kidney research in particular.
Last year ASN met with nearly 60 congressional of-
fices, including half a dozen members of Congress
who sit on committees with jurisdiction over the so-
ciety’s key issues.
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Renal Cancer Drugs Show Similar

Survival Rates

phase three trial showed that an

Iready approved drug, sorafenib
(Nexavar, manufactured by Bayer Phar-
ma), and tivozanib share a similar sur-
vival period for patients with advanced
renal cell cancer.

Sorafenib, also used for liver cancer,
is a treatment for advanced renal cell
cancer, and patients use it after earlier
treatments with interferon-o or inter-
leukin-2 have failed or if physicians
deem these inadequate.
Sorafenib is a multikinase inhibitor (a

treatments

tyrosine kinase inhibitor, an angiogen-
esis inhibitor, and a vascular endothelial
growth factor [VEGF] inhibitor).
Tivozanib, the study drug, is a selec-
tive inhibitor of all three VEGF recep-
tors that was designed to block VEGF
while minimizing toxicities to other
areas. Tivozanib is an oral, once-daily
investigational tyrosine kinase inhibitor.
Earlier, the TIVO-1 trial showed posi-
tive top-line results in advanced renal
cell cancer, and the agent is being stud-
ied for use against other tumors.
Tivozanib and sorafenib treatment
for patients with advanced renal cell
carcinoma showed statistically similar
overall survival, according to research
reported at the Genitourinary Cancers
Symposium by Robert J. Motzer, MD, a
medical oncologist at Memorial Sloan-
Kettering Cancer Center in New York.
At the time of final overall survival
analysis, which was 2 years after the last
patient was enrolled, 219 subjects had
died: 118 (45.4 percent) in the tivoza-
nib arm and 101 (39.3 percent) in the
sorafenib arm. The median survival rates
were 28.8 months for tivozanib and

29.3 months for sorafenib, which was
not a significant difference.

Of the 257 patients taking sorafenib
at randomization, more than half, (155,
or 60.3 percent) had started taking
next-line tivozanib by the time the data
were analyzed.

Lead researcher Motzer presented fi-
nal overall survival data from 1517 pa-
tients who were randomized to receive
either tivozanib 1.5 mg a day (3 weeks
on, 1 week off) or sorafenib 400 mg a
day (twice daily, continuously), accord-
ing to PharmPro.com. In the extension
study, patients who experienced pro-
gression while taking sorafenib were
eligible to receive tivozanib, which re-
searchers said may account for a slightly
longer survival time in the patients tak-
ing sorafenib.

Some side effects that bother renal
cancer patients, including skin toxicity,
diarrhea, nausea, and fatigue, were not
as common with tivozanib. The lower
toxicity and rate of side effects were pos-
itive features for a first-line therapy for
advanced kidney cancer, Motzer said.

The manufacturers of tivozanib,
AVEO Pharmaceuticals in Cambridge,
MA, and Astellas Pharma, Inc., in To-
kyo, were excited about the news when
safety and other data from the study
TIVO-1 were announced in 2012.
“We are delighted with the outcome of
TIVO-1 and to be collaborating with
AVEO on tivozanib at this critical junc-
ture,” said Steven Ryder, MD, president
of Astellas Pharma Global Develop-
ment. “Tivozanib is an important asset
to our strategy of becoming a global cat-
egory leader in oncology.”

NxStage Has Solid 2012

xStage, a manufacturer of home-

based dialysis equipment like the
NxStage System One (to date the only
portable home system cleared by the U.S.
Food and Drug Administration for use
in home hemodialysis) and other dialysis
products, announced fourth-quarter and
year-end results for 2012.

Revenue for 2012 increased 11 percent
to a total of $242.1 million, compared
with revenue of $217.3 million for 2011.
Revenue for the fourth quarter of 2012
increased 14 percent to a record $65.0 mil-
lion, compared with revenue of $57 mil-
lion for the fourth quarter of 2011.

NxStage at the same time reported a net
loss of $15.2 million (or $0.26 per share)
for 2012, compared with a net loss of
$21.4 million (or $0.39 per share) in 2011.

NxStage attributed the performance to
growth in the home-based dialysis market
because of the growing adoption of home
hemodialysis with the System One.

NxStage has also enjoyed three recent
occurrences that have positioned the
company well to do business with mem-

bers of the European Union (EU). The

company obtained CE
Mark approval (for do-
ing business in the EU)
for its high-flow dialysis
capabilities, for its single-
needle technology, and for
nighttime home hemo-
dialysis with the System
One. Although it has been
approved for home he-
modialysis in the United
States, the System One is
not currently approved for
nocturnal home hemo-
dialysis. NxStage is pres-
ently conducting a trial in
the United States for this indication.

Separately, NxStage announced plans
to transition to a direct sales operation in
the United Kingdom, cutting out a distrib-
utor relationship. The company anticipates
that this action will further strengthen its
relationships with local customers and po-
sition it to take advantage of new product
approvals more rapidly.

“With increasing confidence in our
ability to drive continued growth with new
direct-to-patient marketing programs, we
believe the overall effect of our product ex-
ecution is that we are better positioned to
accelerate adoption of our therapies with
much greater potential than in the past,”
said NxStage chief executive officer Jeffrey
Burbank. “With the benefit of these pro-
grams largely expected in 2014, we expect
top-line 2013 revenue to remain strong
and grow at a rate similar with 2012, fol-
lowed by accelerated success and over 15
percent annual revenue growth in 2014
and beyond, excluding any benefit of ser-
vice revenue from NxStage-owned centers
of excellence.”

Available Now

s

4

o ‘v'
ASN ! LEADING THE FIGHT
AGAINST KIDNEY DISEASE
4

ASN provides the best learning opportunities in kidney care. The Dialysis Practice
Improvement Module (DPIM) guides physicians through a review of patient data and
supports the implementation of a quality-improvement (Ql) plan for their practice.

* Evaluate and improve care for dialysis patients
* Implement an individual or practice-wide improvement plan
* Earn 20 MOC points from ABIM

Online Learning | The ASN Advantage
www.asn-online.org/learningcenter

Maintaining your certification with ASN’s
Dialysis Practice Improvement Module




Brief Summary : Consult full package insert for complete Prescribing Information.
INDICATIONS AND USAGE: Phoslyra® (calcium acetate oral solution 667 mg per 5
mL) is a phosphate binder indicated to reduce serum phosphorus in patients with end
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WARNINGS AND PRECAUTIONS:
Hypercalcemia. Patients with end stage renal disease may develop hypercalcemia
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Phoslyra. An overdose of Phoslyra may lead to progressive hypercalcemia, which may
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of soft tissue calcification.
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intended population. Because the dose and active ingredients of Phoslyra are equivalent
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ercalcemia is discussed elsewhere [see Warnings and Precautions].
Clinical Trial Experience. Because clinical frials are conducted under widely varying
conditions, adverse reaction rates observed in the clinical trials of a drug cannot be
directly compared to rates in the clinical trials of another drug and may not reflect the
rates observed in clinical practice.
In clinical studies, calcium acetate has been generally well tolerated.
The solid dose formulation of calcium acetate was studied in a 3-month, open-label,
non-randomized study of 98 enrolled ESRD hemodialysis patients and in a two week
double-blind, placebo-controlled, cross-over study with 69 enrolled ESRD hemodialysis
patients. Adverse reactions (>2% on treaiment) from these trials are presented in Table 1.
Table 1: Adverse Reactions in Patients with End-Stage Renal Disease
Undergoing Hemodialysis

Double-blind, placebo-
controlled, cross-over
study of calcium acetate
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Calcium acetate oral solunon was studied in a randormzed, controlled, 3-arm, open
label, cross-over, single-dose study comparing calcium acetate oral solution to a solid
formulation in healthy volunteers on a controlled diet. Of the observed drug-related
adverse reactions, diarthea (5/38, 13.2%) was more common with the oral solution.
Postmarketing Experience. The following additional adverse reactions have been
identified during post-approval of calcium acetate: dizziness, edema, and weakness.
DRUG INTERACTIONS: The drug interaction profile of Phoslyra is characterized by
the potential of calcium to bind to drugs with anionic functions (e.g., carboxyl, carbonyl,
and hydroxyl groups). Phoslyra may decrease the bioavailability of tetracyclines or
fluoroguinolones via this mechanism.

There are no empirical data on avoiding drug interactions between calcium acetate or
Phoslyra and most concomitant drugs. When administering an oral medication with
Phoslyra where a reduction in the bioavailability of that medication would have a
clinically significant effect on its safety or efficacy, administer the drug one hour before
or three hours after Phoslyra or calcium acetate. Monitor blood levels of the
concomitant drugs that have a narrow therapeutic range. Patients taking ant-arrhythmic
medications for the control of arrhythmias and anti-seizure medications for the control
of stgitzure disorders were excluded from the clinical trials with all forms of calcium
acefate.

Ciprofloxacin. In a study of 15 healthy subjects, a co-administered single dose of 4
calcium acetate tablets (approximately 2.7 g) decreased the bioavailability of
ciprofloxacin by approximately 50%.

USE IN SPECIFIC POPULATIONS
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for maternal and neonatal complications such as stillbirth, preterm delivery, and neonatal
hypocalcemia and hypoparathyroidism. Phoslyra treatment, as recommended, is not
expected to harm a fetus if maternal calcium levels are properly monitored during and
following treatment.

Labor and Delivery. The effects of Phoslyra on labor and delivery are unknown.
Nursing Mothers. Phoslyra contains calcium acetate and is excreted in human milk,
Human milk feeding by a mother receiving Phoslyra is not expected to harm an infant,
provided maternal serum calcium levels are appropriately monitored.

Pediatric Use. Safety and effectiveness of Phoslyra in pediatric patients have not
been established.

Geriatric Use. Clinical studies of calcium acetate 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, usually starting at
the low end of the dosing range, reflecting the greater frequency of decreased hepatic,
rendl, or cardiac function, and of concomitant disease or other drug therapy.
OVERDOSAGE: Administration of Phoslyra in excess of the appropriate daily dosage
may result in hypercalcemia [See Warnings and Precautions].

HOW SUPPLIED/STORAGE AND HANDLING: Phoslyra for oral administration is a
clear solution containing 667 mg calcium acetate per 5 mL. Phoslyra is supplied in a
473 mL (16 0z) amber-colored, multiple-dose bottle, packaged with a marked dosing
cup. Store at 25°C (77°F); excursions permitted to 15-30°C (69-86°F) [see USP
Controlled Room Temperature]. The shelf life is 24 months.

PATIENT COUNSELING INFORMATION: Inform patients to take Phoslyra
with meals, adhere to their prescribed diets, and avoid the use of calcium supplements
including nonprescription antacids. Inform  patients about the symptoms  of
hypercalcemia [see Warnings and Precautions and Adverse Reactions].

Advise patients who are taking an oral medication where a reduction in the bioavailability
of that medication would have a clinically significant effect on its safety or efficacy to
take the drug one hour before or three hours after Phoslyra.

Manufactured for: Manufactured by:
Fresenius Medical Care North America Lyne Laboratories
Waltham, MA 02451 1-800-323-5188 Brockton, MA 02301
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