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Risk Factors for Chronic Kidney Disease
Evident Decades Before Diagnosis

isk factors for many chronic
diseases are present well before
ny signs of a problem. Age,

hypertension, ethnicity, diabetes, smok-
ing, low HDL cholesterol, proteinuria,
and obesity all have been identified as
risk factors for chronic kidney disease

(CKD), but most studies have evaluated

such risk factors at or near the time of

diagnosis. Earlier identification may

allow for risk factor modification
and disease prevention.

Researchers have now found

that certain factors are present

and identifiable 30 years or

more before a diagnosis of

CKD. The findings, which

are published in the Jjour-

nal of the American Society of

Nephrology, suggest that obe-

sity, high blood pressure, high

triglycerides, and diabetes are

key signs of potential kidney prob-

lems in the future.

Lifetime risks revealed

To look at risk factors for CKD that may
appear well in advance of kidney dis-
ease, Caroline S. Fox, MD, MPH, and
Gearoid McMahon, MB, BCh, of the
National Heart Lung and Blood Insti-
tute’s Framingham Heart Study and the
Center for Population Studies led a team
that examined risk factors in study par-

ticipants who did and did not develop
kidney disease.

“One of the benefits of the Framing-
ham Heart Study is that we have a very
long duration of follow-up,” Fox said.
“As a result, we are able to look far back
in time prior to when individuals develop
a disease to examine their risk factors.”

The researchers identified 441 new
cases of CKD among participants of
the Framingham Heart Study, and they
matched them with 882 controls who
did not develop CKD. Those who ulti-
mately developed CKD were 76 percent
more likely to have had hypertension, 71
percent more likely to have been obese,
and 43 percent more likely to have had
higher triglycerides 30 years before CKD
diagnosis.

They were also 38 percent more likely
to have had hypertension, 35 percent
more likely to have had higher triglyc-
eride levels, and nearly three times more
likely to have had diabetes 20 years be-
fore CKD diagnosis. There was a graded
increase in CKD risk with each addi-
tional risk factor in any combination,

Continued on page 3

Medicaid Expansion May Reduce Access Gaps in Kidney-
Related Care, Study Suggests

hile Medicaid is designed
to provide health insurance
for low-income Americans,

states have flexibility within federal
guidelines to design their programs.
There is limited information on how
differences in Medicaid coverage influ-
ence chronic disease care. Now a study
shows that states with broader Medic-

aid coverage have lower incidences of
kidney failure and smaller insurance-
related gaps in access to kidney disease
care. The Journal of the American Society
of Nephrology findings point to the po-
tential benefits of Medicaid expansion
on the prevention and management of
a chronic disease.

Chronic disease care is a major

source of rising health care expendi-
tures, and access to care for uninsured
individuals with a chronic disease has
eroded over the last decade. This may
change for many patients with the im-
plementation of the Affordable Care
Act, which expands Medicaid coverage
to adults with incomes below 133% of
the federal poverty level; however, not
all states are expected to participate in
this expansion.

Examining the care of patients ap-
proaching end stage renal disease
(ESRD) may provide insights into the
potential effect of Medicaid expan-

Continued on page 3
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Continued from page 1

indicating that the more risk factors an
individual had in the past, the more likely
they were to develop kidney disease.

Mechanisms and implications

Fox and her colleagues explored the po-
tential mechanisms behind the links they
found. For example, regarding dyslipi-
demia, research indicates that the accu-
mulation of both triglycerides and the
breakdown products of lipid metabolism
in the blood have atherogenic and pro-in-
flammatory effects on the vasculature in
the kidney. Obesity is also known to have
detrimental effects on the kidneys, and

studies have pointed to histopathological
changes of obesity-related glomerulopa-
thy in obese patients with no evidence of
renal disease. Also, weight loss in patients
with obesity-related kidney disease has
been linked with reduced glomerular hy-
perfiltration and albuminuria.

The authors stressed that their obser-
vational study does not show whether
altering these risk factors will definitely
prevent future disease. Therefore, future
studies should focus on whether early risk
factor modification will decrease the inci-
dence of CKD. Another important limi-
tation is that the population studied was
exclusively European-American, which
indicates that the results may not be gen-
eralizable to the entire population.

Others in the field noted the value

of uncovering early indications of CKD
decades before disease onset.

“This is an important study because it
provides further evidence that CKD is a
life course illness that often develops over
several decades. The observation that risk
factors such as hypertension, obesity, dys-
lipidemia, and diabetes may be present
two to three decades before the detection
of CKD implies that early intervention to
abrogate these risk factors may be effective
in reducing the prevalence of CKD,” said
Maarten Taal, MD, FCP(SA), FRCP, a
professor of medicine at the University of
Nottingham and an honorary consultant
nephrologist and lead clinician within the
renal unit at the Royal Derby Hospital, in
the UK. “This is important because of the
high prevalence of CKD that affects up
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to 15 percent of the adult population and
because of the relative ineffectiveness of
currently available therapies to ameliorate
the associated risks of progressive kidney
damage and cardiovascular disease.”

Taal noted that the risk factors identi-
fied are equally important for cardiovas-
cular disease prevention, so programs fo-
cused on cardiovascular risk reduction in
the general population should also reduce
kidney-related risks.

Study co-authors include Sarah Preis, ScD,
PhD, and Shih-Jen Hwang, PhD.

Disclosures: The authors reported no
financial disclosures.

The article, entitled “Mid-Adulthood
Risk Factor Profiles for CKD,” is online
at http://jasn.asnjournals.org/.

Medicaid
Expansion

Continued from page 1

sion on chronic disease care. Affecting
more than 350,000 nonelderly Ameri-
cans, ESRD comes with a cost of $10
billion per year. While all Americans
with ESRD can qualify for Medicare
coverage, those who are younger than
65 years must rely on other sources of
insurance or pay out of pocket to cover
pre-ESRD care. Research indicates that
an estimated 10% of adults with nondi-
alysis-dependent chronic kidney disease
are uninsured.

Using national data, Manjula Ta-
mura, MD, MPH, of the VA Palo Alto
Health Care System and Stanford Uni-
versity, led a team that assessed the rela-
tion between the extent of state Medic-
aid coverage and access to care among
nonelderly adults approaching ESRD
and whether that relationship differed
based on patients’ insurance status.
“We wanted to determine whether
states with broader Medicaid coverage
of low-income non-elderly adults had
a lower incidence of ESRD and better
access to pre-ESRD care,” Tamura said.

“We also wanted to determine whether
broad state Medicaid coverage ben-
efited uninsured adults in addition to
those receiving Medicaid.”

The researchers identified 408,535
adults aged 20 to 64 years who devel-
oped ESRD from 2001 through 2008.
Medicaid coverage among low-income
nonelderly adults living in different
states ranged from 12.2% to 66.0%.
Broader Medicaid coverage among low-
income nonelderly adults was associ-
ated with a lower incidence of ESRD:
for each additional 10% of the low-in-
come nonelderly population covered by
Medicaid, there was a 1.8% decrease in
ESRD incidence.

Low-income nonelderly adults with
ESRD who were on Medicaid had bet-
ter access to care in states with broader
Medicaid coverage: For a 50-year-old
white woman, the access gap to being
put on the kidney transplant waiting
list between Medicaid and private in-
surance decreased by 7.7 percentage
points in high vs. low Medicaid cover-
age states. Similarly, the access gap to
transplantation decreased by 4.0 per-
centage points and the access gap to
peritoneal dialysis decreased by 3.8 per-
centage points. Finally, broader Medic-

aid coverage was associated with some
spillover benefits for uninsured adults
with ESRD, but these were small and
not consistently observed.

“Our study suggests that Medicaid
expansion among low-income nonelder-
ly adults could support efforts to prevent
kidney failure and improve access to kid-
ney disease care,” Tamura said.

The findings are consistent with
other recent studies that found lower
rates of adult mortality and delayed
care in states that expanded Medicaid
coverage, and improvements in mental
health among newly enrolled Medicaid
beneficiaries.

In an accompanying editorial, Raj-
nish Mehrotra, MD, and Larry Kessler,
ScD, of the University of Washington,
Seattle, stated that the researchers’ work
“highlights the intricate web of health
insurance, access to care, and ESRD.
Their study is timely as a social experi-
ment is unfolding in this country that
will allow us to further examine the as-
sociation between Medicaid coverage
and health care outcomes.” They noted
that such a population-level analysis
needs corroborative evidence to iden-
tify the causes for the links that were
found, though. For example, improved

treatment for diabetes and hyperten-
sion, which are the most common
underlying causes of ESRD, may have
considerable impacts on the association
of more generous state Medicaid cover-
age with lower incidences of ESRD.

Because a 2012 Supreme Court judg-
ment made the Affordable Care Act’s
Medicaid expansion optional for states,
the current period of differential Med-
icaid coverage will allow researchers to
study a variety of questions related to ac-
cess to care and health gains for the most
vulnerable segments of the population.

“In the case of ESRD, we strongly
recommend that detailed data also be
collected concerning the intermediate
markers or indicators, such as diabetes
and hypertension control, to under-
stand the nature of the impact of the
provision of expanded coverage,” wrote
Mehrotra and Kessler.

The article, entitled “State Medicaid Cover-
age, ESRD Incidence, and Access to Care,”
is online at http://jasn.asnjournals.org/.

The editorial, entitled “Health Insurance,
Access to Care, and ESRD: An Intricate
Web,” is online at http://jasn.asnjour-
nals.org/.
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Advancing Understanding and Treatment of
Glomerular Disease

By Richard A. Lafayette

Primary glomerular disease is an
important cause of chronic and end
stage renal disease

Chronic kidney disease (CKD) is increasingly rec-
ognized as a growing global challenge, affecting up
to 16 percent of the adult population (1,2). Al-
though the veritable explosion in type II diabetes
is largely responsible for this growth in developed
and many developing countries, primary glomeru-
lar disease continues to contribute meaningfully to
the CKD epidemic (2). These diseases account for
roughly 10 percent of CKD cases in the United
States and up to 50 percent in other countries (3,
4). Primary glomerular diseases contribute to con-
siderable morbidity, cost, and mortality. As part
of this, they contribute importantly to ESRD in
the United States (Figure 1). More than 80,000
patients with ESRD report glomerulonephritis as
their primary cause of ESRD, and 9000 patients
with primary glomerular disease begin undergoing
dialysis each year (2). In addition to the burden
of glomerular disease in adults, it is noteworthy
that roughly one in four cases of pediatric ESRD is
related to primary glomerular disease (2).

Recent discoveries have focused
attention on primary glomerular
disease

Whereas many speak of limited progress in the
field of glomerulonephritis, and being stuck with
treatments similar to those we used decades ago,
recent discoveries and trials suggest that advances
are indeed being made and are likely to be ex-
tended. Minimal change disease (MCD), focal
segmental glomerular sclerosis (FSGS), membra-
nous nephropathy (MN), and IgA nephropathy
(IgAN) cause proteinuria by means of glomerular
podocyte injury, most likely related to immune
dysregulation, although the exact mechanisms are
still unknown (3,4). For populations at risk, the
mechanisms of podocyte-related and non-podo-
cyte-related injury, clinical manifestations (includ-
ing impaired renal function, hematuria, proteinu-
ria, and hypertension), response to corticosteroids
and other anti-inflammatory and immunosuppres-
sive therapies, and rates of progression to ESRD
differ widely among these diseases. Still, all these
conditions have common features that link them
together. New insights into their mechanisms
are most likely to lead to inroads into prevention
and therapy. Genetic mutations that lead to syn-
dromes of podocyte dysfunction and injury have
yielded conditions indistinguishable from classic
MCD and FSGS (5,6). New findings derived from
linkage analyses may elucidate other glomerular
diseases such as MN, ESGS, or IgAN (7,8). De-
fects in specific proteins, such as angiopoetin-like
4 protein, may also lead to MCD, and these de-
fective proteins may be specific targets of therapy

(9). Specific antibodies have been linked to certain
disease states, such as antibodies to galactose-defi-
cient IgAl in IgAN and antibodies to the M-type
phospholipase A2 in MN (10,11). Increased levels
of circulating factors such as soluble urokinase-
type plasminogen activator receptor have been re-
ported in FSGS and initially appeared to be related
to the degree of impaired kidney function (12).
These selected examples demonstrate that distinct
pathways may be examined in these patients to
help define the mechanisms of disease, and these
approaches may result in the discovery of biomark-
ers of the specific disease, prognostic indicators, or
novel targets for therapy.

Insights into advances in glomerular
disease

Building on these findings, this issue of Kidney
News presents some insights and opinions regard-
ing glomerular diseases, ranging from specific
discoveries through mechanisms of collaborative
studies and proceeding to suggestions about how
to further improve the care of patients with glo-
merular disease, whether primary or secondary to
systemic disease. It is hoped that these efforts will
usher in more interest, resources, and effort in the
area to ultimately benefit the patients we serve.

References

1. US Renal Data System. USRDS 2012 Annual
Data Report. Bethesda, MD: National Insti-
tutes of Health, National Institute of Diabetes
and Digestive and Kidney Diseases, 2012.

2. El-Nahas AM, Bello AK. Chronic kidney
disease: the global challenge. Lancer 2005;
365:331-340.

3. Couser WG. Mediation of glomerulonephri-
tis: basic and translational concepts. J Am Soc
Nephrol 20125 23:381-399.

4. Rovin BH, Schreiner GE Cell mediated im-
muity in glomerular disease. Ann Rev Med
1991; 42:25-33.

5. Pollak MR. The genetic basis of FSGS and ster-
oid-resistant nephrosis. Semin Nephrol 2003;
23:141-146.

6. Liu Z, et. al. Alpha-actinin-4 and CLP36 pro-
tein deficiencies contribute to podocyte defects
in multiple human glomerulopathies. J Biol
Chem 2011; 286:30795-30801.

7. Gharavi AG, et al. Genome-wide association
study identifies susceptibility loci for IgA ne-
phropathy. Nat Gener 20115 43:321-327.

8. Stanescu HC, et al. Risk HLA-DQA1 and
PLA(2)R1 alleles in idiopathic membranous ne-
phropathy. N Engl ] Med 2011; 364:616-626.

9. Berthoux F et al.
galactose-deficient IgA1 associate with progres-
sion of IgA nephropathy. [ Am Soc Nephrol
2012; 9:1579-1587.

10. Beck LH Jr., et al. M-type phospholipase A2

Autoantibodies targeting

-.' .

receptor as target antigen in idiopathic mem-
branous nephropathy. N Engl | Med 2009;
361:11-21.

11. Clement LC, et al. Podocyte secreted angi-
opoietin-like 4 mediates proteinuria in gluco-
corticoid sensitive nephrotic syndrome. Nat
Med 2011; 17:117-123.

12. Wei C, et al. Circulating urokinase receptor as
a cause of focal segmental glomerulosclerosis.

Nat Med 2011; 17:952-960.

Richard A. Lafayette, MD, FACRE is associate pro-
fessor of medicine in the Division of Nephrology at
Stanford University School of Medicine in Palo Alto,
CA. Dr. Lafayette edited this special section for ASN
Kidney News.

Figure 1. US Renal Data System data for
prevalence of glomerulonephritis as a cause
of ESRD.
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The Nephrotic Syndrome Study Network: A Rare Disease
Network for Precision Medicine in Nephrotic Syndrome

By John Sedor, Matthias Kretzler, and Denise L. Taylor-Moon

r I Yhe main goal of the Nephrotic Syndrome
Study Network, NEPTUNE, is to build

a translational research infrastructure for
diseases manifesting as nephrotic syndrome (NS),
which includes focal and segmental glomerulo-
sclerosis (FSGS), minimal change disease (MCD),
and membranous nephropathy (MN) (1). The
network of investigators from 21 academic cent-
ers across the United States and Canada, and two
patient interest groups, the NephCure Founda-
tion and the Halpin Foundation, have worked
closely together to study these rare glomerular
diseases. Despite their rarity, these diseases gener-
ate enormous individual, societal, and economic
burdens. The current classification of NS fails to
capture the molecular bases of these diseases and
consequently does not adequately predict either
their natural history or their response to thera-
py. Given our limited understanding of MCD,
FSGS, and MN biology and our inadequate clas-
sification system, it is not surprising that our
therapeutic approach to these diseases is also
imperfect. No new therapeutic targets have been
validated by clinical trials for two decades, and
current therapies rely almost exclusively on im-
munosuppression, which is used without a clear
biological basis, is often not beneficial, and is fre-
quently complicated by significant toxicities (2).
Given these shortcomings, basic science,
translational, and clinical studies are needed that
address the serious obstacles to providing effec-
tive care for the MCD, FSGS, or MN patient.
NEPTUNE was funded in 2009 as part of the
Rare Disease Clinical Research Networks with
support from the National Institutes of Health
and the NephCure Foundation to overcome the
major barriers impeding the design of NS clinical
trials. NEPTUNE is implementing the concept
of precision medicine proposed by the Institute
of Medicine in 2011 (3) (Figure 1). Precision
medicine aims for the development of new dis-

Figure 1. Precision medicine in nephrotic
syndrome (mod. National Research Council,
2011).
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ease definitions to be informed by a comprehen-
sive, multilayered analysis of the disease course in
observational cohort studies. NEPTUNE is re-
cruiting a core cohort of patients with NS and has
generated datasets, which define the underlying
genetic architecture and capture environmental
exposures, unique molecular phenotypes, histopa-
thology, and prospective clinical outcomes. This
disease knowledge along the genotype—phenotype
continuum is used by basic and clinical scientists
to develop a knowledge network of NS that defines
the diseases from molecular pathogenesis rather
than from histopathologic patterns. The molecular
disease definition (i.e., taxonomy) will allow more
accurate diagnosis, which is a prerequisite for tar-
geted treatments that improve health outcomes in
NS (Figure 1).

The NEPTUNE cohort studies were designed
to generate multilayered data on the disease course
encompassing the genotype—phenotype continu-
um and generating a NS informational commons
as requested by the national academies (1). NEP-
TUNE has assembled to date more than 450 NS
participants with biosamples for the generation
of individual catalogues of genomewide variation
based on whole genome sequences, renal biopsy
sample—derived tissue transcriptomes, and urine
and plasma proteomes. These datasets are aug-
mented with digital histopathologic information
from renal biopsy specimens (4), longitudinal clin-
ical phenotypes, and patient-reported outcomes,
which in aggregate will be used to develop the
framework for discovering disease mechanisms,
testing biomarkers, and designing trials that inte-
grate outcomes important to patients. In parallel,
NEPTUNE is developing innovative tools for col-
laborations in molecular medicine. A web-based
data sharing and analysis platform (Nephromine,
www.nephromine.org) will allow the scientific
community to link biopsy sample—derived gene
expression datasets with predefined clinical pa-
rameters. Additional approaches for collaborative
data mining and analysis are developed with the
aim to establish the informational commons in NS
research around the comprehensive clinical and
molecular information.

NEPTUNE has extensive pilot, ancillary, and
training programs open to the international scien-
tific community to leverage its samples and core
data for additional projects that will expand the
knowledge base in the NS informational com-
mons. NEPTUNE has supported and is closely
linked with parallel efforts in Europe, China, In-
dia, and sub-Saharan Africa. Together with its in-
ternational partners, NEPTUNE has established a
joint systems biology core for analyses across disci-
plines and continents. Additionally, NEPTUNE is
facilitating investigator- and industry-led clinical
trials of targeted treatments in NS from trial design
to implementation, using its clinical research net-
work for effective recruitment of rare glomerular
disease (i.e., MENTOR [Membranous Nephropa-

thy Trial of Rituximab] and DUET, clinical trials
No. NCT01180036 and No. NCT01613118).

Over the past 4.5 years, NEPTUNE has de-
veloped an investigative infrastructure that has
established an observational longitudinal cohort
of more than 450 incident adult and pediatric
patients, allowing for standardized collection of
renal biopsy tissues, blood and urine, comprehen-
sive patient history, associated clinical data, and
standardized measures of psychosocial well-being.
Ongoing recruitment will further grow this unique
cohort, and interested patients can be referred to
NEPTUNE centers (see https://rarediseasesnet-
work.epi.usf.edu/NEPTUNE/centers/index.htm
for recruitment centers and investigators). This
resource is available to all interested research in-
vestigators through ancillary studies to benefit
the advancement of care of patients with FSGS,
MCD, and MN. It is already used in more than 30
approved ancillary studies ranging from methods
development to phase II clinical trials. For further
information on available datasets and access, see
http://www.neptune-study.org/.

With the joint support and participation of pa-
tients, the patient interest group NephCure, cli-
nicians, clinician scientists, and bench researchers
from academia and industry, therapeutic targets
are now identified and can effectively be moved
through a translational research pipeline for evalu-
ation in NS patients.

Please contact the NEPTUNE investigators at
neptunearc@umich.edu if you are interested in us-
ing or contributing to NEPTUNE.

John Sedor, MD, is affiliated with the Kidney Disease
Research Center, Case Western Reserve University,
Cleveland, Obio. Matthias Kretzler, MD, and Den-
ise L. Taylor-Moon are affiliated with the division
of nephrology at the University of Michigan Health
System in Ann Arbor, Michigan.
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Understanding MPGN In the Native and
Transplanted Kidney

By Sanjeev Sethi and Fernando C. Fervenza

embranoproliferative glomerulonephritis
M(MPGN), also termed mesangiocapillary

glomerulonephritis, is a diagnosis based on a
glomerular injury pattern common to a heterogeneous
group of diseases (1). MPGN is characterized by both an
inflammatory (proliferative) and resolving (membrane)
phase. Histologically, the proliferative phase is character-
ized by an increase in mesangial and endocapillary cel-
lularity, and the resolving phase is characterized by an
increase in mesangial matrix and capillary wall remod-
eling with basement membrane material forming a wall,
resulting in double contour formation.

Previously, MPGN was classified into MPGN
types I, II, and III, based on the ultrastructural
location of the electron-dense deposits along the
capillary walls. This classification did not take
into account the underlying pathophysiology and
was based purely on electron microscopic findings.
However, a new Mayo classification of MPGN has
recently been proposed that is based on the patho-
physiology of MPGN (1,2). Immunofluorescence
(IF) studies are the key to this classification, which
now classifies MPGN into immune complex-me-
diated MPGN or complement-mediated MPGN
(Figure 1). The basis of immune complex-mediated
MPGN is the IF finding of mesangial and capillary
wall Ig deposits with or without C3. Deposition of
Ig activates the classic pathway of complement. As
a result, C3 is often noted on IF studies along with
the immune deposits. Furthermore, the type of im-
mune deposits indicates the underlying cause. For
example, deposition of monotypic Ig such as I[gG-k
or IgM-A indicates an underlying monoclonal gam-
mopathy/dysproteinemia (3). By contrast, IgM
deposits are often noted in chronic viral infections
such as hepatitis C, whereas IgM-predominant de-
posits with smaller amounts of IgG are often noted
in autoimmune diseases (4). Thus, immune com-
plex-mediated MPGN typically results from one of
three underlying disease mechanisms: monoclonal
gammopathy/dysproteinemias, infections, or auto-
immune diseases.

By contrast, complement-mediated MPGN ' re-
sults from glomerular deposition of C3 and other
complement factors and degradation products (5).
Deposition of C3 and complement factors results
from dysregulation and overactivation of the al-
ternative pathway of complement. The alternative
pathway of complement is usually tightly regulated;
however, dysregulation of the alternative pathway
of complement can occur as a result of mutations/
polymorphism (inherited) or autoantibodies (ac-
quired) to complement regulating proteins, such as
factor H, B, or I. In complement-mediated MPGN,
the IF findings are characterized by dominant C3
staining with absent or scant Ig. The term C3 glo-
merulopathy is also used to define complement-
mediated MPGN, inasmuch as other patterns in
addition to the MPGN pattern, such as mesangial
or diffuse proliferative glomerulonephritis, may be
present. Electron microscopy further subdivides C3
glomerulopathy into C3 glomerulonephritis and
dense deposit disease (DDD). In C3 glomerulo-
nephritis, the deposits are discrete and are present
in the mesangium and subendothelial region of the

capillary walls and occasionally the intramembranous
and subepithelial regions of the capillary walls as well.
By contrast, in DDD the deposits are large, extremely
dense (osmiophilic), and intramembranous, often re-
sulting in marked thickening of the glomerular base-
ment membranes.

It can be appreciated that the new Mayo classifica-
tion attempts to elucidate the underlying causes of
MPGN by dividing it into immune complex-medi-
ated and complement-mediated disease. The classi-
fication facilitates appropriate evaluation, leading to
identification of the correct cause. Treatment should
then be based on the underlying pathogenesis of
MPGN. Recent retrospective studies have tried to
compare the course and prognosis between the two
groups of MPGN. However, in fairness, one cannot
adequately compare the two groups in retrospective
studies because the underlying causes were poorly un-
derstood at the time, and none of the groups received
specific treatment aimed at the cause.

The new Mayo classification of MPGN bears on
the understanding of recurrence of MPGN after kid-
ney transplantation. MPGN recurs in up to 50 to 70
percent of transplant recipients. Among the immune-
complex MPGNs, recurrence rates are very high for
MPGN resulting from monotypic Ig deposition from
an underlying monoclonal gammopathy. Current rec-
ommendations include treatment of the monoclonal
gammopathy before transplantation. By contrast, the
recurrence rates of MPGN from infections and au-
toimmune disease are relatively low. With regard to
complement-mediated MPGN, C3 glomerulonephri-
tis recurs in almost two thirds of patients, with graft
failure resulting in half of the patients within 6 to 7
years of recurrence (6). DDD also has a high rate of
recurrence after kidney transplantation and results in

graft failure in up to 50 percent of patients, with graft
loss occurring within 2.5 years of transplantation.

To summarize, the new Mayo classification of MPGN
is easy to understand, is based on the underlying patho-
physiology, and divides MPGN into immune complex-
mediated MPGN and complement-mediated MPGN for
further pathologic subheadings. The classification facili-
tates appropriate laboratory evaluation, leading to identi-
fication of the underlying cause of MPGN and the hope
of better guidance for management.

Sanjeev Sethi and Fernando C. Fervenza are affiliated
with the Mayo Clinic, Rochester, MN.
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Figure 1. Proposed classification scheme for MPGN into immune complex-mediated and comple-
ment-mediated MPGN, based on immunofluorescence microscopy (IF) findings. Immune complex-medi-
ated MPGN is characterized by the presence of immunoglobulins (Ig) and/or C3, while complement-
mediated MPGN is characterized by the presence of bright C3 and absent/scant Ig. Evaluation of
immune complex-mediated MPGN should include work-up for monoclonal gammopathy, autoimmune
diseases, and infections. On the other hand, evaluation of complement-mediated MPGN should include
work-up for functional, acquired, and inherited abnormalities of the alternative pathway of complement.
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Glomerular Disease

Progress in IgA Nephropathy and Its Clinical

Implications

By Pietro A. Canetta

n the past several years, major progress has
I been made in understanding the mechanisms

underlying the development and progres-
sion of IgA nephropathy (IgAN). These advances
have contributed to the generation of an ever-
expanding catalog of measurable variables that
provide diagnostic or prognostic information
about IgAN. Such measures span the gamut from
immune mediators and metabolites detectable in
serum or urine, to genetic and epigenetic traits,
to histologic features both traditional and novel.
IgAN has a complex multistep pathogenesis in-
volving essentially every branch of the immune
system, and this progress in measurable variables
holds great promise for better characterizing the
disease and, in turn, allowing for a more nuanced
approach to prognosis and therapy.

The modern understanding of IgAN pathogen-
esis centers on the creation and deposition of IgA-
containing immune complexes in the glomerular
mesangium (Figure 1) (1). The earliest step appears
to be the development of elevated circulating lev-
els of poorly glycosylated immunoglobulin Al,
known as galactose-deficient IgA (Gd-IgA1). This
alone is insufficient to cause disease because el-
evated Gd-IgAl levels are also found in healthy
relatives of IgAN patients. Next, either IgA or IgG
antibodies are formed that bind to Gd-IgA1, lead-
ing to the development of immune complexes.
There are many hypothesized triggers for this au-
toantibody production, but a common theme is
activation of mucosal immunity, especially in the
tonsillar or intestinal lymphoid tissue. As immune
complexes form or are deposited in the renal me-
sangium they activate local inflammatory cascades
whose final common pathway is cell proliferation,
matrix production, and eventually glomerular
sclerosis and interstitial fibrosis. In this final stage
of pathogenesis, IgAN becomes clinically appar-
ent, with hematuria, proteinuria, and eventual
loss of glomerular filtration.

Two key measurable elements of the patho-
genic mechanism are circulating Gd-IgAl and
the antiglycan autoantibodies. Studies have sepa-
rately demonstrated that both elevated Gd-IgAl
levels and elevated antiglycan levels predict an
increased risk for kidney failure, and at least one
study of longitudinal measurements has directly
correlated the level of these biomarkers with dis-
ease activity (2). Validation of these findings and
the development of reliable, affordable, and com-
mercially available assays could provide a much
needed biomarker of immune activity, perhaps
akin (and hopefully superior) to DNA antibodies
in systemic lupus erythematosus or ANCA levels
in pauci-immune glomerulonephritis. This would
represent a major advance in the clinical approach
to IgAN, supplementing the current time-tested
but entirely nonspecific standards of disease ac-
tivity, proteinuria, and serum creatinine.

Because kidney biopsy remains the gold stand-
ard for IgAN diagnosis and an invaluable source
of prognostic information, efforts continue to re-
fine and augment the information gleaned from
histopathology. A major advance was the develop-
ment and publication of the Oxford classification

of IgAN in 2009, involving four easily identified
variables that were shown to predict clinical out-
come in the inception cohort and to be repro-
ducible among pathologists: mesangial cellularity
(M), endocapillary proliferation (E), segmental
sclerosis (S), and tubular atrophy/interstitial fi-
brosis (T) (3). Subsequent to the publication of
the Oxford classification, many reports have evalu-
ated it in various cohorts. The largest was the re-
cent publication from the pan-European VALIGA
study, which confirms and generalizes the value of
Oxford across a widely diverse group of patients
representing the entire (European) spectrum of
IgAN patients undergoing biopsy (4). VALIGA
and several other studies have identified the “E”
component as the least predictive of prognosis,
but this interpretation is confounded because of
the diffusion (expanded use) of immunosuppres-
sive treatment for IgAN, whereby “E” may indicate
disease amenable to therapy rather than irrevers-
ible damage like fibrosis. Beyond traditional bi-
opsy techniques, studies continue to identify novel
histopathologic markers of prognosis in IgAN, in-
cluding specific immune cells, complement com-
ponents, and markers of inflammation or fibrosis.
Although the majority are unlikely to become rou-
tine in practice, they inform our understanding of
disease pathogenesis, and they identify potential
therapeutic targets.

Among the most illuminating developments in
IgAN is the increasingly thorough characteriza-
tion of the genetic contributions to both disease
establishment and severity. Although geographic
and racial differences in disease prevalence have
long been recognized, until recently it was still de-
bated to what degree these were due to differences
in disease ascertainment (e.g., due to diverse lo-
cal biopsy practices) rather than biology. It is now

clear that a substantial portion of disease risk is
conferred genetically.

Within the past 5 years, a series of genomewide
association studies have identified at least seven
susceptibility loci for IgAN (5). Furthermore, in
an elegant example of congruity between genet-
ics and epidemiology, a comprehensive geospatial
analysis of genetic risk led by colleagues at Co-
lumbia University demonstrated that changes in
genetic risk closely paralleled disease prevalence
across 85 populations worldwide (5). The genetic
loci identified thus far comprise genes associated
with innate immunity, adaptive immunity (with
the strongest signals consistently seen in the MHC
region), and the complement system. This last lo-
cus is particularly interesting, involving genes en-
coding complement factor H and its five related
proteins (CFHRI-5), which regulate the alterna-
tive complement pathway. Mutations in the CFH/
CFHR gene region have been associated with C3
glomerulopathy, raising the intriguing possibility
of overlapping pathogenic mechanisms with this
much rarer form of proliferative glomerulonephri-
tis. Although complement activation is well rec-
ognized in IgAN, the relative importance of the
different initiating pathways—classic, alternative,
and lectin—remains unclear. A series of reports has
demonstrated the prognostic significance of vari-
ous complement components on biopsy, including
mannose-binding lectin, Clq, C4d, C3a, and C5a,
and both mesangial and serum C3. These indicate
that complement activation in IgAN may be a
promising target for therapy.

What developments in IgAN can we expect in
the near future? First, the number of genetic loci
associated with the disease will undoubtedly ex-
pand as results from larger and higher-resolution
genomewide studies are published. Large-scale,

Figure 1. Left, stepwise schematic of the pathogenesis of IgAN. Adjacent to each step are
listed relevant opportunities for diagnosis or therapy. RAAS, renin-angiotensin aldosterone system.
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longitudinal cohort studies are needed to validate
proposed biomarkers and discover new ones; one
notable example is the CureGN study, recently
funded by the National Institutes of Health, an am-
bitious undertaking that will enroll patients with
various glomerular diseases, including 600 patients
with IgAN. The results from ongoing randomized
controlled treatment trials are eagerly awaited, in
particular the nearly completed German STOP-
IgAN study, which examines the effects of immu-
nosuppression versus supportive care, stratified by
estimated GFR. Finally, we can expect to see novel
immunosuppressive approaches tested in patients,
targeting pathways across the disease pathogenesis
including B-cell immunity, antibody generation,
complement activation, inflammation, and fibro-

sis (Figure 1). Given the progress achieved thus far,
both nephrologists and their patients have ample
reason to be excited.

Pietro A. Canetta, MD, is assistant professor of medi-
cine, division of nephrology, Columbia University
College of Physicians and Surgeons, New York.
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Glomerular Disease

New Treatments for Idiopathic Membranous

Nephropathy

By Claudio Ponticelli

e treatment of idiopathic membranous ne-

I phropathy (IMN) has been a matter of discus-

sion for many years. Given the variable clinical
course and potential toxicity of current regimens, the
main issue nephrologists face at the moment are who
to treat and with what regimen. Conservative man-
agement is justified for patients with subnephrotic
proteinuria, inasmuch as spontaneous remission oc-
curs more frequently in these patients, and their long-
term prognosis is usually excellent.

By contrast, patients with nephrotic syndrome
(NS) may show a progression to ESRD and are
more frequently affected by any of several extrarenal
complications. Thus, initiation of specific therapy is
indicated for patients with declining renal function
or full-blown NS (1). The guidelines of Kidney Dis-
ease: Improving Global Outcome (KDIGO) recom-
mend a 6-month course of alternating monthly cy-
cles of oral and intravenous corticosteroids, and oral
alkylating agents. The continuous use of alkylating
agents may also be effective but is associated with a
greater risk of severe adverse events. Cyclosporine or
tacrolimus have been suggested as alternative options
in nonresponders or in patients who do not tolerate
treatment with steroids and cytotoxic drugs (2).

In the past few years, the discovery that most pa-
tients with IMN have circulating antibodies directed
against the M-type phospholipase A2 receptor pro-
vided important insights into the mechanistic inter-
pretation of IMN (3). Further studies confirmed that
this receptor represents the main antigen involved,
although other podocyte antigens may also play a role
in the pathogenesis of this disease.

In the same period of time, new drugs have been
used for IMN, three of which show a potential bene-
ficial effect: mycophenolate mofetil (MMF), adreno-
corticotropic hormone (ACTH), and rituximab.

Mycophenolate mofetil

Retrospective studies and three small randomized con-
trolled trials (RCTs) evaluated the effects of MMEF in
IMN. Only a small rate of remission was reported by
observational studies when MMF was used as mono-
therapy, and negative results were reported by a French
trial. That trial randomized 36 patients to either MMF
alone (2 g per day for 12 months) or symptomatic
therapy, and the rates of remission were similar (4).
Still, a response in about two-thirds of patients (pre-
dominantly partial remission) was reported by a retro-
spective study in which MMF was combined with oral
prednisone and methylprednisolone pulses. However,
patients with NS frequently experienced relapse after
treatment was interrupted (5). Two small RCTs with
short-term follow-up reported remissions in about 70
percent of patients treated with MMF and steroids—a
rate similar to that observed in patients assigned to a
steroid/cytotoxic drug regimen (6, 7).

These data are insufficient to enable any firm con-
clusion to be drawn. Trials with adequate sample size
and follow-up are needed to better clarify the efficacy
and safety of MMF with corticosteroids in IMN. At
present, this therapy may be considered for patients
who do not respond to other treatments. To prevent
relapses, this therapy should be given for at least 1 year
if well tolerated.

Adrenocorticotropic hormone

Berg et al. (8) first showed that prolonged administra-
tion of synthetic ACTH (Synacthen) could obtain re-
mission in patients with IMN and NS. A small RCT
compared a 12-month course of Synacthen, 1 mg twice
a week for 1 year, with a 6-month regimen based on
steroids alternated with a cytotoxic drug every month.
After a mean follow-up time of 23 months, no differ-
ence in the rate of remission or in the mean decline
in proteinuria was seen between the groups (9). In an
observational study, natural ACTH (Acthar gel), given
at a dose of 80 units subcutaneously twice a week for
6 months, was used in 11 patients with IMN and NS.
Three complete remissions and six partial remissions
were observed (10). No relevant side effects have been
reported in patients treated with synthetic or natural
ACTH, but it should be taken into account that pro-
longed treatment may be complicated by diabetes, os-
teoporosis, or hypertension.

The available small studies suggest a potential role
for ACTH in IMN. Yet, synthetic ACTH is no long-
er commercially available, whereas natural ACTH
is burdened by an excessively high cost. Given that
the mechanism of action of ACTH is related to the
stimulation of melanocortin receptors (11), it is pos-
sible that less expensive and more specific synthetic
melanocortin receptor agonists will be developed in
the near future.

Rituximab

Recently, Ruggenenti et al. (12) reported their cumu-
lative experience with rituximab in 100 patients with
MN. After a mean follow-up time of 29 months, 27
patients showed complete remission and 38 partial
remission, the median time to response being around
7 months. The response to treatment did not change
whether rituximab was used in treatment-naive pa-
tients or in patients previously treated with ineffective
regimens. No severe side effects were reported. How-
ever, 4 patients died, cancer developed in 3, and pro-
gression to ESRD occurred in 4. The authors attributed
these events to previous treatment, but a direct or indi-
rect role of rituximab cannot be excluded. Good results
have also been reported in other observational studies.
In a multicenter study of 20 patients treated with four
weekly courses of rituximab repeated after 6 months,
2 patients did not respond, 4 entered complete remis-
sion, 12 underwent partial remission, 1 patient had
limited response, and 1 experienced relapse. No severe
adverse events were reported (13).

From the available reports it can be extrapolated
that 65 percent to 80 percent of patients may have a
complete or partial (more frequent) response to rituxi-
mab. However, apart from the high cost, the optimal
dose, timing, and duration of re-treatment and the
long-term benefit-to-harm ratio of rituximab remain
incompletely explored. It is also unclear whether pa-
tients with renal dysfunction, tubulointerstitial lesions,
or both will be sensitive or resistant to such treatment.

Summary and conclusions

At present, there are at least five different options for
treating nephrotic patients with IMN. Therapies based
on cycling cytotoxic agents/steroid administration or

calcineurin inhibitors have been tested by RCTs, meta-
analyses, and retrospective clinical studies to assess their
effectiveness and safety profile. It is more difficult to
determine the role of new treatments in IMN in the
absence of rigorous studies and long-term follow-up
times.

MMEF associated with corticosteroids might be an
alternative therapy in patients with contraindications
or poor response to cytotoxic therapy. However, solid
studies are required to confirm the efficacy of this asso-
ciation and to indicate the optimal dosage and duration
of therapy.

The mechanism of action of ACTH is completely
different from that of immunosuppressive agents. Only
a few small studies have been conducted with ACTH.
The results are interesting, but Synacthen has been re-
tired, and the exceedingly high cost of gel ACTH may
impede further development of this treatment in IMN.

The results with rituximab are impressive. However,
as discussed above, more answers are needed. Trials
comparing the efficacy and toxicity of rituximab with
regimens based on cytotoxic/steroid administration
will be welcome. The decision on whom, when, and
how to treat is completely up to each clinician. How-
ever, it should be kept in mind that whatever the treat-
ment, an eatly response is seldom observed. In many
cases, remission can develop months or even years after
the therapy has been completed.

Claudio Ponticelli is associated with the Humanitas Clini-
cal and Research Center, Milano, Italy.
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Pregnancy in Women with Glomerular and other Chronic Kidney
Disease and the Need for International Collaboration

By Ayodele Odutayo and Michelle Hladunewich

tients with kidney disease are at increased mater-
leal and fetal risk during pregnancy. In particular,
glomerular-based kidney disease is overrepresented
among younger patient populations and is therefore a
common form of kidney disease that requires manage-
ment during pregnancy. Potential untoward outcomes in-
clude progression of underlying renal dysfunction, wors-
ening of urine protein excretion and hypertension, and
untoward fetal outcomes including intrauterine growth
restriction and preterm delivery. However, prognostica-
tion of an individual woman’s pregnancy-associated risk
in the setting of chronic kidney disease (CKD) remains
profoundly challenging, especially in the context of glo-
merular-based kidney disease, wherein there is often a
combination of different degrees of renal insufficiency,
proteinuria, and hypertension. Most studies to date are
too small to account for the potential differential impact
of these important factors on pregnancy outcome, leaving
the clinician to approximate risk for one of a young wom-
an’s most important life decisions, wherein a bad outcome
can have a profound impact on both her long-term health
and that of her child. Because the literature provides lim-
ited guidance, divergent opinions arise with respect to the
impact of kidney disease on future CKD progression and
on pregnancy outcomes.

Early studies generally used serum creatinine level to
stratify pregnancy risk based on the following thresholds:
mild (<123 pmol/L [1.4 mg/dL]), moderate (124-220
pmol/L [1.4 to <2.5 mg/dL]) and severe (2220 pmol/L
[2.5 mg/dL]) renal insufficiency. It has been well in ex-
cess of a decade since Jones and Hayslett published their
classic report in the New England Journal of Medicine not-
ing that women with advanced stages of CKD are at risk
for loss of kidney function and compromised pregnancy
outcomes (1). In this report of 67 women and 82 preg-
nancies, pregnancy-related loss of kidney function was
noted in 43 percent of pregnancies, with 10 percent of
women rapidly experiencing progression toward ESRD.
Of interest, not all the accelerated loss occurred in patients
with the most severe renal compromise, inasmuch as pro-
gression to ESRD was also noted in 3 of 9 patients with
moderate renal insufficiency—a proportion similar to that
in the severe renal insufficiency group. A significant limi-
tation of this study was its reliance on serum creatinine
as a marker of renal function, which is too imprecise to
stratify women before pregnancy because it does not take
into account patient size and muscle mass. Furthermore,
in young women, serum creatinine is often inadequately
reflective of the actual degree of histologic renal damage.
Finally, no adjustments were made for either the degree of
urine protein or the presence of hypertension.

Subsequent studies have therefore used the Modifica-
tion of Diet in Renal Disease formula to classify precon-
ception renal insufficiency. In a more recent study, which
excluded women with diabetes or lupus, 49 women with
stage 3—5 CKD were divided into four groups based on
preconception estimated GFR (eGFR) (240 or <40 mL/

min/1.73 m?) and proteinuria (21 or <1 g/24 h) (2). In
women with eGFR 40 mL/min/1.73 m? or higher, there
was no difference in the rate of eGFR decline up to 1 year
after pregnancy, irrespective of preconception proteinuria.
By contrast, among women with eGFR below 40 mL/
min/1.73 m? the rate of eGFR decline was increased in
those with proteinuria 1 g/24 h or higher (2). Although
the findings that relate proteinuria and severe renal disease
to reductions in eGFR confirm the earlier literature, the
absence of any eGFR reduction in the 240 mL/min/1.73
m? group warrants further scrutiny because only 6 women
were included in this group with more moderate disease.
Furthermore, a recent study that stratified women using
the Chronic Kidney Disease Epidemiology Collaboration
equation demonstrated that more than 10 percent of pa-
tients with stage 2 CKD experienced at least a 25 percent
increase in serum creatinine during pregnancy or shortly
after delivery (3). Whether this change in renal function
was transient was not clear from this study because follow-
up data beyond 6 weeks postpartum were not provided.

With respect to fetal and maternal well-being, underly-
ing kidney disease also predisposes to poor outcomes. In a
large study of 640 women with stage 1 CKD with hyper-
tension, the odds ratio for pre-eclampsia, small-for-gesta-
tional age, or preterm births was significantly elevated and
increased with the degree of renal insufficiency (odds ratio
=10.09, 95 percent confidence interval 2.38-42.87, and
odds ratio = 2.58, 95 percent confidence interval 1.40—
4.75 in women with an eGFR of 60-74 and 75-89 mL/
min, respectively) (4). Although microalbuminuria was
not noted to increase the odds of the aforementioned ma-
ternal or fetal outcomes, none of the patients within this
study had macroalbuminuria. As such, the effect of higher
levels of urinary protein on pregnancy outcomes could not
be examined. Finally, a recent meta-analysis of CKD and
pregnancy demonstrated an overall risk of adverse mater-
nal and fetal events that was at least fivefold and twofold
higher, respectively, than in the general population (5).
However, the poor methodologic quality of the studies
included in the review was cited as a major limitation re-
garding this estimate (5).

Among the few definitive conclusions that can be
made about CKD and pregnancy is that risk increases
with the degree of renal dysfunction and is further height-
ened by comorbid conditions like hypertension. Typically,
mild kidney disease (CKD stage 1) does not result in a
progression of renal dysfunction, but it may still contrib-
ute to poor placental implantation and adverse maternal
and fetal outcomes. Severe renal insufficiency (CKD stage
4-5), by contrast, frequently compromises maternal and
fetal well-being. Pregnancy outcomes in the intermediate
CKD stages require further clarification and disease-spe-
cific variations, accounting for different diseases, degrees
of proteinuria, and even degrees of renal damage. Prior
reports of lupus-associated and diabetic nephropathy hav-
ing worse outcomes than other glomerular diseases should
be tested. Because of the heterogeneity and poor meth-

odologic quality of the existing literature, an overall risk
estimate is currently difficult to generate. Well-designed
studies with adequate numbers of participants are needed
to clarify the pregnancy-associated risk faced by women
with underlying CKD, and this is likely to require sev-
eral centers working together to generate the information
desperately required to assist the vast majority of young
women with kidney disease in making adequately in-
formed pregnancy decisions.
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Glomerular Disease

Lupus Nephritis: The Case for Repeat Kidney Biopsy
in the Management of Maintenance Therapy

By Brad H. Rovin and Samir V. Parikh

he therapy of proliferative lupus nephritis (LN)
I is generally divided into an initial phase of high-
intensity immunosuppression to induce prompt
clinical improvement, followed by a maintenance phase
of lower-intensity immunosuppression to consolidate im-
provement into remission. Induction most often lasts 3
to 6 months, but maintenance lasts years and often in-
definitely. The average duration of maintenance therapy
in several recent randomized clinical trials was 3.5 years
but ranged beyond 5 years. In fact, one of the most dif-
ficult management decisions in the care of LN patients is
how long to continue maintenance immunosuppression.
The most recent Kidney Disease Improving Global Out-
comes (KDIGO) glomerulonephritis guidelines suggest
continuing maintenance immunosuppression for at least
1 year beyond a complete renal response (1). However,
this recommendation is not supported by randomized,
prospective data, and no recommendations for with-
drawal are given for a partial renal response. The 2012
LN guidelines sponsored by the American College of
Rheumatology make no recommendations about the du-
ration of maintenance immunosuppression (2), and the
European League Against Rheumatism/European Renal
Association-European Dialysis and Transplant Associa-
tion guidelines suggest continuing maintenance therapy
for at least 3 years (3).

Some insights into the duration of maintenance thera-
py can be derived from studies of repeat kidney biopsy in
LN patients who have been treated with standard-of-care
therapies. After 1.5 to 4.7 years of treatment, 30 to 77 pet-
cent of patients who underwent a repeated biopsy showed
ongoing active proliferative LN or had undergone conver-
sion to membranous LN, which also represents continued
disease activity. Importantly, many of these patients had
persistent substantial proteinuria, abnormal serum cre-
atinine levels, or both. More worrisome are data showing
that about one third of patients who had achieved com-
plete clinical remission, and were clinically inactive for 2
years, still had histologic disease activity on repeat biopsy
(4). These findings demonstrate that there can be discord-
ance between the clinical metrics of renal response and
histology. This discordance can also go in the other direc-
tion. A small study described several LN patients who had
been aggressively treated but had persistent proteinuria
(5). On repeat biopsy, these patients had no residual histo-
logic activity and, barring sampling error, were complete
responders histologically but not clinically (5).

We suggest that a repeat kidney biopsy could be a use-
ful tool in guiding withdrawal of maintenance immuno-
suppression. For patients who have had a complete renal
response, a biopsy before making the decision whether to
taper off immunosuppression would identify patients who
still have histologic activity and in whom it may be desir-
able to continue or even intensify immunosuppression. In
the spirit of full disclosure, there have been no trials to test
whether a patient who has achieved a complete clinical re-
sponse, but still has some histologic activity on biopsy, will
benefit from continuing or intensifying immunosuppres-
sion. For patients who have reached a partial remission
and are in a stable condition for more than a year, a repeat
biopsy could identify those who have achieved histologic
remission and for whom tapering of immunosuppression
may be considered.

Even if a kidney biopsy is used to inform a decision
to taper off maintenance therapy, the question of when
to perform the biopsy remains. This is difficult to answer
on the basis of the available literature. At one extreme,
some patients show no active lesions on biopsy specimens

taken after induction therapy. It is conceivable that such
patients could taper therapy at this point and avoid long-
term maintenance immunosuppression. This ration-
ale supports a role for repeat biopsy after the induction
phase. However, tapering therapy after induction is not
likely to become the prevailing consensus in the lupus
community unless it is prospectively demonstrated to
be safe. Most studies of repeat biopsy after LN induc-
tion therapy show improving histologic activity but not
resolution of inflammation. An estimate of the minimal
amount of time therapy is needed can be derived from
existing studies of repeat biopsy. Several studies showed
proliferative LN lesions in patients re-biopsied after 2
years of immunosuppressive therapy. One study found
that 60 percent of patients who had achieved a complete
renal response after 18 to 24 months of total treatment
still had evidence of histologic activity in the kidneys (6).
By contrast, after an average of 45 months of total ther-
apy (minimal duration 42 months), only 30 percent of
patients still had persistent activity on repeat biopsy (4).
When these data are put together, a repeat kidney biopsy
to inform the decision of whether to withdraw mainte-
nance therapy could be considered after 3 to 3.5 years
of total therapy (induction + maintenance) in clinically
quiescent patients.

In summary, Figure 1 offers an algorithm for perform-
ing kidney biopsies in patients with LN to guide thera-
peutic choices. This algorithm has limitations because it
is based on currently available data, most of which are
neither prospective nor randomized. A study comparing
renal outcomes in patients treated only on the basis of
clinical data, or treated after consideration of clinical and
repeat biopsy data, is needed to guide practice.

Brad H. Rovin, MD, FASN, is professor of medicine and pa-
thology, division of nephrology, and vice chairman for research
in the department of internal medicine, the Ohio State Uni-
versity Wexner Medical Center. Samir V. Parikh, MD, is assis-
tant professor of medicine at the Obio State University Wexner
Medical Center.
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Figure 1. Algorithm for using the kidney biopsy to manage maintenance therapy of lupus nephritis.
After the initial diagnostic biopsy, a repeated biopsy can be considered upon finishing induction therapy
in patients who have completely responded. Some of these patients may be able to avoid prolonged
treatment with immunosuppression, but this is not currently recommended. Most patients will be given
maintenance immunosuppression after induction. Patients who achieve a complete renal response and
have received more than 3 years of therapy are candidates for withdrawal of immunosuppression. This
decision may be facilitated by a repeated biopsy to confirm histologic remission. Patients who do not
achieve a complete clinical response, but have responded partially, may be considered for a repeat biopsy
to determine whether they have attained a histologic remission. If so, and after a similar duration of total
immunosuppressive therapy, such patients may be considered for withdrawal of maintenance therapy.
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FDA: Labeling It Right Will Take a Community Effort

By Mark Lukaszewski

n April 1, 2013, the U.S. Food and Drug
O Administration (FDA) released its pro-

posed rule for revision of nutrition and
supplement labels (FDA 21 CFR Part 101).

The American Society of Nephrology, together
with the National Kidney Foundation and 17 other
organizations, developed a joint comment letter to
the FDA regarding its proposed modifications (Ta-
ble 1). The organizations agreed that most of the
proposed changes have the potential to improve
diets and overall health for millions of Americans.
However, the letter focused not on what the FDA
included in the proposed rule but rather on changes
the agency omitted.

The proposed rule lists several important chronic
diseases that constitute the leading causes of death
and disability in the United States. But the FDA
chose not to include chronic kidney disease on its list
with other diseases like cardiovascular disease, can-
cer, obesity, and hypertension in its proposed rule.
Given that kidney disease is the eighth leading cause
of death in the United States—and that the kidney
is critical in the metabolism and regulation of many
nutrients in the human body—the FDA should give
greater attention to this public health concern in this
and other proposed rules, the letter argued.

The FDA made no mention of dietary phospho-
rus intake in the proposed rule, and the agency did
not propose any changes with regard to how phos-
phorus content is reflected on the nutrition label.

“If FDA finalizes the proposed rule as is, it could
be a significant missed opportunity to help people
with kidney disease understand and better control
their diet—and ultimately their health,” said ASN

President Sharon M. Moe, MD, FASN. The let-
ter recommended that the FDA switch phosphorus
content from voluntary to mandatory listing. The
phosphate labeling could be further subdivided into
natural content of phosphorus versus added phos-
phates, similar to a change that FDA proposed in
this rule for distinguishing between natural sugar
content of food versus added sugar.

Restricting dietary phosphorus intake is an im-
portant therapeutic strategy in patients with kidney
disease. However, the increasing use of additives and
the lack of mandatory labeling of phosphorus con-
tent pose significant—and often insurmountable—
challenges to patients and their families who are try-
ing to adhere to these important recommendations.
In the United States, more than 45 percent of the
best-selling grocery items contain phosphorus addi-
tives, and these items typically cost less and are eaten
more often. Therefore, the search for foods that do
not contain high amounts of phosphorus so they can
maintain a healthful diet can make patients feel as if
they are fighting an uphill battle.

ASN, NKF, and the other signing organizations
hope that this joint letter will help the FDA recog-
nize that diet management is critical in preventing
progression of kidney disease and, for those whose
kidneys have failed, that diet can have a monumen-
tal effect on maintaining the best possible quality
of life.

These organizations will continue to advocate
that the FDA include kidney disease on its list of
chronic diseases and that the agency make the labe-
ling of phosphorus content mandatory in the final
rule.

The FDA's proposed rule states that when
FDA is determining if mandatory versus vol-
untary labeling is indicated, “First we consid-
er whether there is evidence of a relationship
between the nutrient and a chronic disease,
health-related condition, or health-related
physiological endpoint. Second, we consider
whether there is evidence of a problem relat-
ed to health in the general U.S. population.”

Table 1
Organizations that signed comment letter to FDA

Alport Syndrome Foundation

American Association of Kidney Patients
American Kidney Fund

American Society of Nephrology
American Nephrology Nurses Association
American Renal Associates

American Society for Apheresis
American Society of Diagnostic and
Interventional Nephrology

American Society of Transplant Surgeons
Dialysis Patient Citizens

Home Dialyzors United

The IgA Nephropathy Foundation of
America

National Kidney Foundation

National Renal Administrators Association
Nephrology Nursing Certification
Commission

Polycystic Kidney Disease Foundation
Renal Physicians Association

Renal Support Network
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Practice Pointers

Drug Dosing in Chronic Kidney Disease and Dialysis:
The Poison Is in the Dose

By Eugene C. Kovalik, for the American Society of Nephrology Practicing Nephrologists Advisory Group

\

A 50-year-old woman who had been
receiving dialysis for many years
because of complications
from inflammatory bowel
disease came to dialysis
feeling “not quite right”
Her thought processes
felt muddled, and her
movements were not
“right,” either. Upon fur-
ther questioning, she
stated that she had a
shingles outbreak and
had gone to an urgent
care facility, where she was
given full-dose acyclovir. Af-

ter the medication was stopped
and routine dialysis continued, her

symptoms resolved.

When should providers begin to consider modifying drug dosing in
patients with chronic kidney disease (CKD) and ESRD?

Once estimated GFR (eGFR) indicates stage 3 or higher CKD (<60 mL/min/1.73
m?), modification of drug dose, of dosing intervals, or of both should be considered.
This is particularly true if the medication has a significant renal clearance. Most labora-

tories report eGFR as part of the routine blood chemistry results, so identifying patients
at risk should not be difficul.

Does this apply to transplant patients?

Drug dose adjustment also applies to transplant patients. The majority of trans-
plant patients do not have a normal eGFR. Renal function often stabilizes at
stage 2 to 4, depending on the patient. Drug dosing should follow the same
rules as in CKD patients, with special consideration to agents that can alter the
metabolism of the immunosuppressant agents.

Do transplant patients have special considerations?

Transplant patients are often taking calcineurin inhibitors. Given that these im-
munosuppressant agents use the hepatic cytochrome pathways for their metabo-
lism, medications that compete for these pathways may result either in toxicity
from a decrease in their rate of metabolism or in low levels of these immunosup-
pressant agents and a resultant increased risk of rejection caused by an increased
rate of their clearance.

What types of symptoms can inappropriate dosing cause in these
patients?

Manifestations can include altered mental status, abnormal motor activity, seizures, acute
renal failure, acute hepatitis, dermatitis, mucositis, and bone marrow suppression.

Is any class of drugs particularly harmful?

Some examples of class effect include antivirals, anticonvulsants, macrolide anti-
biotics, nonsteroidal agents, Cox-2 inhibitors, and metformin.

Should any drugs in particular not be used?

Owing to their effects on GFR, Cox-2 inhibitors and nonsteroidal agents should
be avoided. Metformin should be avoided if the creatinine determination does
not meet the criteria for metformin use. Other drugs can be used if appropriately
dose modified or, in the case of transplant recipients, if the immunosuppressant
medication levels are measured appropriately.

How can you treat an unintended reaction caused by dosing issues
in CKD, ESRD, and transplant patients?

Treatment involves a variety of strategies depending on the situation and can
include stopping the medication, giving supportive care, adjusting immunosup-
pressant medications, or administering dialysis to remove the offending agent.

When does a patient with ESRD need to take certain drugs in rela-
tion to hemodialysis or peritoneal dialysis?

Drugs that have significant renal clearance should be taken after hemodialy-
sis. For peritoneal dialysis, when possible, drugs that are renally cleared should
be taken after the completion of continuous cycling peritoneal dialysis. Dosing
should be for GFR <10 mL/min/1.73 m?.

Does this apply to hospitalized patients receiving continuous renal-
replacement therapy?

Dosing considerations also apply to these patients. Consultation with the hospi-
tal pharmacy should occur to ensure that the proper prescription is given to the
patient receiving continuous renal replacement therapy.

Where can providers get information on dosing guidelines?

With the advent of the Internet and the multitude of hand-held devices avail-
able, information is almost always readily accessible. Useful sites, to name a few,

include UpToDate, mobile PDR (Physician’s Desk Reference), MPR (Monthly
Prescribing Reference), Epocrates, and Medscape.

What would be your general recommendations to make things
easier for providers?

Note that eGFR is the first step in making life easier for providers. Providers
should do a quick lookup in one of the many available online references when
prescribing medications with which they are unfamiliar. Providers should find
a reference that they believe is quick and easy to use and have it available on
their computer desktops or as an app on their hand-held devices. For children
younger than 17, the Schwartz formula should be used to estimate eGFR. It is
available online.

Recommended sources
heep://www.UpToDate.com
http://www.Medscape.com
htep://www.PDR.net
htep://www.Epocrates.com
htep://www.eMPR.com

Eugene C. Kovalik, MD, is associate professor of medicine at Duke University
Medical Center.
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NephroTalK: Train the Trainers’ communication
Workshop for Nephrology Educators Slated for Spring 2015

he ability to effectively communicate with
I patients and their families is an essential skill
for nephrologists. Available data suggest that
effective communication can strengthen patient and
family participation in treatment decisions and en-
hance a patient’s experiences and care at the end of
life. Effective communication is often viewed as an
inherent skill that a person either possesses or lacks.
However, a growing body of work suggests that these
skills can be taught. Within nephrology education,
Dr. Jane Schell and colleagues developed NephroTalk,
a communication workshop designed to teach effec-
tive communication skills to nephrology fellows.
Effective communication skills are especially criti-
cal in discussions about end-of-life preferences and
advance care planning (ACP). Data suggest that most
patients with ESRD have not engaged in ACP and are
unprepared for the kinds of treatment decisions that
they may face toward the end of life. In a recent study
of care received by older Medicare beneficiaries dur-
ing the final month of life, patients with ESRD were
more likely to receive intensive interventions such as

intubation and cardiopulmonary resuscitation and
less likely to receive hospice services compared with
other patients with life-limiting conditions. These in-
tensive patterns of end-of-life care may highlight an
important opportunity to enhance ACP in this popu-
lation to ensure that patients are receiving care that
is congruent with their preferences. Available data in
this population, as in other populations, suggest that
timely conversations about the end of life and ACP
have been associated with high-quality end-of-life
care and improved caregiver outcomes. Collectively,
these realities signal the need for efforts to enhance
ACP in this population.

In spring 2015, the American Society of Nephrol-
ogy (ASN) will sponsor a workshop entitled “Nephro-
Talk: Train the Trainers Communication Workshop
for Nephrology Educators.” This 3-day workshop will
adapt the original NephroTalk workshop to teach at-
tendees the communication skills necessary to both
engage in ACP with their own patients and teach
these communication skills to trainees. The Train the
Trainers workshop is targeted at nephrology educa-

tors who wish to teach communication skills at their
own institutions (e.g., faculty-level physicians and
advance practitioners). Teaching faculty will include
members of VitalTalk, the nonprofit communication
entity that developed NephroTalk. The content focus
of the workshop will be hands-on learning of commu-
nication skills with specific relevance to ACP in older
adults with advanced kidney disease.

The workshop will be held April 27 t0 29, 2015, in
Pittsburgh, PA. ASN will cover the cost of the work-
shop for up to 10 participants and will provide each
participant with a stipend of at least $800 to defray
the costs of travel. Preference will be given to appli-
cants who demonstrate an interest in promoting and
developing communication education at their home
institutions and who can demonstrate the institution-
al support needed to accomplish this goal. A request
for applications will be posted on the ASN website at
the end of July 2014. For more information about the
workshop and application requirements, please email
ASN Policy Associate Mark Lukaszewski at mlukasze-
wski@asn-online.org.
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Journal View

Off-Pump CABG Reduces AKI Risk—But No Difference in Later Kidney Function

Patients assigned to off-pump coronary ar-
tery bypass grafting (CABG) have a lower
risk of acute kidney injury (AKI) but no
reduction in the rate of reduced kidney
function 1 year later, reports a study in the
Journal of the American Medical Association.

In the international randomized trial,
4752 patients undergoing their first iso-
lated CABG procedure were assigned to
the off-pump (beating-heart) technique or
to on-pump cardiopulmonary bypass. A
kidney function substudy analyzed serum
creatinine data during the postoperative
period and at 1-year follow-up in 2932

patients. The two groups were compared
for their risk of AKI at 30 days, defined as
a 50 percent or greater increase in serum
creatinine level. The 1-year rate of loss of
kidney function—a 20 percent or greater
reduction in estimated GFR—was also
compared between groups.

The 30-day AKI risk was 17.5 percent
in patients assigned to off-pump CABG
versus 20.8 percent in the on-pump group:
adjusted relative risk (RR) 0.83. However,
the reduction in AKI did not lead to a
reduced risk of kidney function loss at 1
year: 17.1 and 15.3 percent, respectively.

A subgroup analysis of patients who
had chronic kidney disease at baseline
showed an even greater reduction in AKI
risk with off-pump CABG: 19.2 versus
30.2 percent, RR 0.63. In both analyses,
the results were similar when different def-
initions of AKI were used.

Cardiac surgery is associated with a
substantial risk of mild to moderate AKI,
but the implications for long-term kidney
function are unclear. No intervention that
lowers the risk of AKI has been proved to
protect long-term kidney function.

The new trial shows a lower 30-day risk

of AKI in patients undergoing off-pump
CABG rather than the on-pump proce-
dure. However, this does not lead to any
difference in the rate of reduced kidney
function at 1-year follow-up. The research-
ers write, “[TThe findings emphasize proof
is needed to claim an intervention that re-
duces the risk of mild acute kidney injury
better preserves long-term kidney function
for the group that received it” [Garg AX, et
al. Kidney function after off-pump or on-
pump coronary artery bypass graft surgery:
a randomized clinical trial. JAMA 2014;
311:2191-2198].

Rising Diabetes Rates in American Children and Teens

The prevalence of both type 1 and type
2 diabetes among American youth in-
creased significantly during the past
decade, according to a report in the
Journal of the American Medical Associa-
tion.

The SEARCH for Diabetes in Youth
study analyzed data on diabetes preva-
lence from 2001 to 2009 among chil-
dren and adolescents in four geographic
areas of the United States, including
American Indian reservations in two
states, and from a large California

healthcare system. Trends in the preva-
lence of physician-diagnosed type 1 dia-
betes from age 0 to 19 years and type 2
diabetes from age 10 through 19 years
were analyzed.

The prevalence of type 1 diabetes
(per 1000) increased from 1.48 in 2001
to 1.93 in 2009. Type 1 diabetes was
most frequent in white children and
adolescents and least frequent in Ameri-
can Indian youth: 2.55 versus 0.35 per
1000, respectively. Prevalence increased
in nearly all age, sex, and racial and eth-

nic groups. On adjusted analysis, the
increase in type 1 diabetes prevalence
was 21.9 percent.

The prevalence of type 2 diabetes
also increased: from 0.34 to 0.46 per
1000. By racial and ethnic groups, the
rates per 1000 were 1.20 for American
Indian, 1.06 for black, 0.79 for Hispan-
ic, and 0.17 for white youth. The ad-
justed increase in the prevalence of type
2 diabetes was 30.5 percent.

The study supplies needed data on
trends in diabetes rates among children

and adolescents in the United States.
The results suggest that the prevalence
of type 1 diabetes increased by about
20 percent and of type 2 diabetes by
30 percent during the previous decade,
with significant variations by race and
ethnicity. Further study will be needed
to determine the cause of the rising dia-
betes rates in young Americans [Dabe-
lea D, et al. Prevalence of type 1 and
type 2 diabetes among children and
adolescents from 2001 to 2009. JAMA
2014; 311:1778-1786].

Autopsy Study Looks at Kidney Damage in Drug Abusers

Hlicit drug abuse is associated with a
“broad but unspecific” range of patho-
logic changes in the kidneys, according
to a postmortem analysis in the Ameri-
can Journal of Kidney Diseases.

The researchers analyzed the renal
findings at forensic autopsy in 129 in-
dividuals who died of causes related to
illicit drug abuse in one German city
between 2009 and 2011. The mean
age was 39 years, and 82 percent of the
decedents were male. Eighty percent
were intravenous drug users. The aver-
age known duration of drug use was

17 years. Toxicologic analyses showed
a broad spectrum of substances, most
commonly opioids, cocaine, and alco-
hol.

Comorbid conditions included car-
diovascular disease, cirrhosis, and infec-
tions. Pathologic findings in the kidneys
included arteriosclerotic and ischemic
damage, mild interstitial inflammation,
parenchymal calcification, and intersti-
tial fibrosis and tubular atrophy. The
most common cause of nephropathy
was hypertensive-ischemic.

Pathologic findings associated with

severe intravenous drug use included
interstitial fibrosis, odds ratio (OR)
16.59; and renal calcification, OR 2.43.
By contrast, cocaine abuse was associ-
ated with hypertensive and ischemic
damage, OR 6.00. There was no evi-
dence of specific glomerular damage as-
sociated with heroin-related or hepatitis
C virus—related disease, or of analgesic
nephropathy.

Abuse of illicit drugs is a known risk
factor for chronic kidney disease, but
few studies have examined the renal
consequences of long-term drug abuse.

This autopsy study shows a broad but
nonspecific range of nephropathy in a
group of young individuals who died of
causes related to drug abuse.

Drug abusers may sustain chronic
progressive kidney damage related to
“multiple
over time, the researchers write. Co-

pharmacologic  challenges”
caine abuse may promote kidney disease
progression by inducing hypertensive
and ischemic damage [Buettner M, et
al. Nephropathy in illicit drug abusers:
a postmortem analysis. Am ] Kidney Dis
2014; 63:945-953].

High Rate of Cancer-Related Death after Kidney Transplant

Kidney transplant recipients are at high
risk of malignancy-related death, and this
risk may be higher in recipients of organs
from deceased donors, reports a study in
Kidney International.

The researchers analyzed data on all
kidney-only transplantations performed in
England from 2001 to 2012, with linkage
to hospital and mortality data. The study
included 19,103 kidney transplant proce-
dures, and the median follow-up time was
4.4 years. The analysis focused on the over-
all and site-specific risks of malignancy-

related death, along with associated factors.

Of 2085 deaths during follow-up,
18 percent were malignancy-related, for
a crude mortality rate of 361 deaths for
100,000 person-years. Lymphoma and
lung cancer were the most common malig-
nancies: 18.4 and 17.6 percent, respective-
ly; followed by renal cancer, 9.8 percent;
and unspecified cancers, 14.1 percent.
Malignancy-related mortality was 0.8 per-
cent for recipients younger than 50 years,
2.5 percent at ages 50 to 59, 4.8 percent at
ages 60 to 69, 6.5 percent at ages 70 to 79,

and 9.1 percent at age 80 or older.

When patients were stratified for age
and sex, the risk of malignancy-related
death was significantly higher in transplant
recipients than in the general population.
Independent risk factors included older
age, history of cancer before transplanta-
tion, and receipt of organs from deceased
donors.

Kidney transplant recipients are at in-
creased risk of cancer, reflecting the effects
of immunosuppression. Few data are avail-
able on the risk of malignancy-related mor-

tality after transplantation.

The new results show that malignancy
is a common cause of death after kidney
transplantation. Although the increased
risks associated with age and previous
cancer history are expected, the link to de-
ceased-donor organ transplantation is not.
The findings underscore the importance
of targeted surveillance after transplanta-
tion [Farrugia D, et al. Malignancy-related
mortality following kidney transplantation
is common. Kidney Int 2014; 85:1395—
1403].
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Dialysis Drug Recall
in Tennessee

Fresenius product used in dialy-

sis was recalled after one death by
bacterial infection and other cases of
sickness after certain lots of the drug
were administered.

The U.S. Food and Drug Adminis-
tration (FDA) issued the class 1 recall
related to the use of Fresenius Natura-
Lyte Liquid Bicarbonate Concentrate.
The FDA reported that laboratory
tests identified Halmonas species, a
bacterial strain typically found in wa-
ter with a high salt concentration, in
the product during its shelf life.

Fresenius noted in its recall an-
nouncement that according to the
medical literature, bacterial contami-
nation of the dialysate may lead to
bacteremia or systemic infection, al-
though “the dialysis filter (dialyzer)
and the use of the Diasafe filter or
equivalent create an effective bacteria
and endotoxin barrier that makes this
event unlikely.”

The Tennessean newspaper wrote that
26 dialysis centers in Tennessee were
among those receiving the product.

“We have notified all of our affect-
ed customers that the recalled product
should be removed and are continu-
ing to work with them to carry out
the recall,” a Fresenius representative
said. The affected lots were produced
in the Fresenius facility in Montreal,

Canada.

First
Hemodiafiltration in
the United States

aVita started using the Nephros

hemodiafiltration system in a
pilot program based in its Colorado
Springs facility to learn how the sys-
tem compares with traditional he-
modialysis in patient care. Nephros
gained approval from the FDA in
2012 for the hemodiafiltration sys-
tem, which may enhance traditional
hemodialysis by filtering out a range
of different-sized contaminants.

This program is the first commer-
cial use of hemodiafiltration in the
United States. The method has been
approved and used in European dialy-
sis settings for several years. Whereas
dialysis works on a diffusion princi-
ple (carrying small waste molecules
through a filter as a result of a sol-
vent gradient that depends on dif-
ferences in concentration to remove
waste from blood), hemodiafiltration
provides an extra boost of cleansing
because of convection—moving mol-

ecules through a fluid under pressure
and forcing out the large waste mol-
ecules, which are too large to be re-
moved through the traditional diffu-
sion principle.

The Nephros OLpar MD Mid-Di-
lution HDF Filter is used to gain urea
clearance of postdilution hemodiafil-
tration. The system maintains a proper
fluid balance for the patient while of-

fering clearance of toxins in the mid-
dle-molecule range. For a schematic of
the system, visit http://www.nephros.
com/dialysis/hemodiafiltration/hdf-
explained/

According to a 2006 study pub-
lished in Nature, patients receiving
high-efficiency hemodiafiltration had
a significantly lower risk of mortality
(35 percent) than did those receiving

low-flux hemodialysis (p = 0.01). The
observational results suggested that
some aspect of hemodiafiltration may
improve patient survival independent-
ly of its higher dose of waste removal.
To date, the Nephros system is
the only one approved in the United
States; Fresenius has a hemodiafiltra-
tion system in use in Europe that has
not yet been approved by the FDA.
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