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BACKGROUND & AIMS: Chronic hepatitis C increases
ortality of patients with end-stage renal disease (ESRD). Riba-

irin is not recommended for patients with renal dysfunction;
eginterferon monotherapy is the most appropriate treatment
or chronic hepatitis C in such patients. We evaluated the
fficacy and safety of 2 dosages of peginterferon alfa-2a (40
Da) in patients with chronic hepatitis C and ESRD on hemo-
ialysis. METHODS: We performed a randomized, multi-
enter, open-label clinical study of 85 patients with chronic
epatitis C and ESRD who were receiving hemodialysis at
pecialist outpatient hepatology clinics. Patients were treated
ith subcutaneous peginterferon alfa-2a (40 kDa) at dosages of
35 or 90 �g/wk for 48 weeks. RESULTS: The incidences of
verall sustained virologic responses (SVRs) (undetectable hep-
titis C virus [HCV] RNA [�50 IU/mL] after 24 weeks of
ntreated follow-up) were 39.5% (15/38) in the 135 �g/wk

group and 34.9% (15/43) in the 90 �g/wk group (odds ratio,
1.22; 95% confidence interval, 0.49 –3.06; P � .67). Among
patients with undetectable HCV RNA at week 12, 60.9% (14/23)
of those in the 135 �g/wk group and 87.5% (14/16) of those in
he 90 �g/wk group achieved an SVR. Therapy was well-toler-

ated with no new safety concerns. The most common adverse
events (�10% of patients in at least 1 treatment group) in-
cluded conditions associated with ESRD (anemia and hyper-
tension) and with interferon treatment. CONCLUSIONS:
Forty-eight weeks of treatment with low-dose peginter-
feron alfa-2a (40 kDa) is safe and produces an SVR in
35%– 40% of patients with chronic hepatitis C and ESRD
on hemodialysis.

Keywords: Chronic Hepatitis C; End-Stage Renal Disease; Hemo-
ialysis; Hepatitis C Virus; Peginterferon; Sustained Virologic
esponse.

iew this article’s video abstract at www.cghjournal.org.

Patients with end-stage renal disease (ESRD) treated with
hemodialysis have a higher prevalence of hepatitis C virus

(HCV) infection compared with the overall population.1,2 For

example, the prevalence of anti-HCV antibodies in US hemodi-
alysis patients was 8.9% in 1999, compared with 1.8% in the
general population (1988 –1994).3,4 However, infection rates ap-

ear to be declining in the United States through an increased
wareness of infection control procedures in dialysis units.5

Higher HCV infection rates in patients with ESRD have been
attributed to nosocomial transmission of HCV in hemodialysis
units.6 Support for this assumption comes from various epide-

iologic observations and molecular analyses.2 Phylogenetic
analyses suggest that interpatient transmission occurs within
individual hemodialysis units.7–9 Moreover, longer treatment

uration with hemodialysis increases the risk for seroconver-
ion,7,8 likely as the result of cross-contamination of shared
quipment.2 In light of these reports, current hemodialysis

guidelines recommend adherence to strict infection control
procedures.10

HCV infection before transplantation in ESRD patients in-
creases the risk of graft loss and decreases long-term survival.11

Furthermore, mortality rates in patients with chronic hepatitis
C and ESRD are higher than in uninfected patients.12,13 For
hese reasons, eradication of HCV in patients with ESRD is
esirable to increase patient eligibility for kidney transplanta-
ion.

Peginterferon plus ribavirin is the standard of care for the
anagement of patients with chronic hepatitis C, with a sus-

ained virologic response (SVR) as the primary goal of treat-
ent.14 Ribavirin is contraindicated in patients with renal dys-

function14; thus, such patients have typically been excluded
rom pivotal trials of peginterferon plus ribavirin.

Most studies of interferon in patients with ESRD are too
mall to draw definitive conclusions about the efficacy and
afety of treatment, but available data suggest that the risk of

Abbreviations used in this paper: CI, confidence interval; ESRD,
end-stage renal disease; EVR, early virologic response; HCV, hepatitis
C virus; NPV, negative predictive value; OR, odds ratio; PPV, positive
predictive value; SVR, sustained virologic response; URR, urea reduc-
tion ratio.
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adverse events and treatment withdrawal in this patient popu-
lation is increased.6,14 –17 Therefore, use of lower doses of pegin-
terferon might be prudent.

We hypothesized that lower doses of peginterferon mono-
therapy might improve tolerability and increase the likelihood
of completing treatment and achieving an SVR. Therefore, the
objective of this phase IV multinational, randomized, open-
label, parallel-group study was to evaluate the relative efficacy
and safety of 48 weeks of treatment with either 135 �g/wk or 90
�g/wk of peginterferon alfa-2a (40 kDa) in patients with
hronic hepatitis C and ESRD who were being treated with
emodialysis.

Materials and Methods
Patients
HCV treatment-naive adults aged 18 – 65 years with

chronic hepatitis C, quantifiable HCV RNA in serum (�600
IU/mL by the Roche AMPLICOR HCV MONITOR test, v2.0;
Roche Molecular Diagnostics, Pleasanton, CA), compensated
liver disease without cirrhosis (as judged by a pathologist), and
with ESRD were recruited from specialist outpatient hepatol-
ogy clinics. Eligible patients had been receiving hemodialysis
treatment for at least 2 months with the following dialysis-
related parameters: Kt/V � 1.2 (Kt/V � dialyzer clearance of
urea [K] multiplied by time [t], divided by patient’s total body
water [V]), or a urea reduction ratio (URR) �65%.

Patients were required to have a maximal to minimal hemo-
globin variation of �1.5 g/dL in the month before enrollment,
adequate iron status (mean serum ferritin �100 ng/mL and
mean transferrin saturation �20%, or mean hypochromic red
cells �10%), and to have been on a stable erythropoietin regi-
men for at least 3 months before enrollment.

Patients were not eligible if they had a neutrophil count
�1500 cells/mm3, hemoglobin �11 g/dL, or platelet count

90,000 cells/mm3. Patients were also not eligible if they were
oinfected with hepatitis A or B virus or human immunodefi-
iency virus; had hepatic cirrhosis, hepatocellular carcinoma, a
istory or evidence of hepatic decompensation, or another
edical condition associated with chronic liver disease; had

eceived any systemic antiviral, antineoplastic, or immuno-
odulatory treatment or any investigational drug within the

revious 6 months; had a history or evidence of poorly con-
rolled diabetes, severe psychiatric or cardiac disease, a severe
eizure disorder, or severe retinopathy; or had a history of major
rgan transplantation with an existing functional graft. Pa-
ients were also excluded if they were not expected to remain on
ialysis for the duration of the study.

Pregnant or breast-feeding women were excluded. Eligible
omen of childbearing potential were required to have a neg-
tive serum pregnancy test within 24 hours before the first dose
f study drug. The use of effective contraception during treat-
ent with the study drug was mandatory for all patients.

Treatment
Patients were randomized to receive subcutaneous

peginterferon alfa-2a (40 kDa) (Pegasys; Roche, Basel, Switzer-
land) 135 �g or 90 �g once weekly for 48 weeks, administered

fter hemodialysis sessions. In the event of clinically significant
dverse events or laboratory test abnormalities, the dosage of

eginterferon alfa-2a (40 kDa) could be reduced in a step-wise
manner from 135 to 90 �g/wk and 45 �g/wk or from 90 to 45
�g/wk. Therapy was to be withheld if the precipitating event

ersisted despite dose reduction.
Use of erythropoietin was allowed at the investigator’s dis-

retion.

Efficacy Assessments
Serum HCV RNA levels were determined at baseline, at

weeks 12, 24, and 48 of treatment, and at weeks 12 and 24 of
untreated follow-up. The primary efficacy end point was SVR,
defined as undetectable serum HCV RNA (�50 IU/mL by
Roche AMPLICOR HCV Test, v2.0) at the end of a 24-week
untreated follow-up period (study week 72).

Patients with insufficient therapeutic response by week 24
could be withdrawn from treatment but were encouraged to
return for assessment of HCV RNA 12 and 24 weeks after their
last dose of study drug.

Prespecified secondary efficacy end points included virologic
response at treatment weeks 12, 24, and 48 and relapse after an
end-of-treatment virologic response. Patients with undetectable
HCV RNA (�50 IU/mL) at week 12 were classified as achieving
a complete early virologic response (complete EVR), and those
with detectable HCV RNA (�50 IU/mL) but with at least
2-log10 decrease in HCV RNA were classified as achieving a
partial EVR.

The positive predictive value (PPV) of complete EVR on SVR
was defined as the percentage of patients with a complete EVR
who achieved an SVR. The negative predictive value (NPV) of
complete EVR on SVR was defined as the percentage of patients
with detectable HCV RNA (�50 IU/mL) at week 12 who failed
to achieve an SVR.

Safety Assessments
Safety assessments including adverse events, vital signs,

and laboratory tests were conducted throughout treatment and
follow-up.

Study Conduct
The study was planned by the sponsor (Roche, Basel,

Switzerland) in collaboration with expert hepatologists. The
study was conducted in full accordance with the Declaration of
Helsinki and with the national laws and regulations of the
countries in which the trial was conducted. The protocol was
approved by an institutional review board or ethics committee
at each study site. Written informed consent was obtained from
each patient before screening was initiated.

Centralized randomization to treatment was done by per-
muted block, stratified by country and HCV genotype.

Statistical Analysis
The intention-to-treat (efficacy) population comprised

all randomized patients who received at least 1 dose of study
drug. The safety population included all patients who received
at least 1 dose of study drug and had at least 1 postbaseline
safety assessment.

The primary efficacy end point was SVR. Monotherapy with
peginterferon alfa-2a (40 kDa) 135 �g/wk produced SVR rates
of about 30% in patients without ESRD in a large randomized
trial.18 We expected the discontinuation rate to be approxi-
mately 15% higher in ESRD patients than in patients with

normal renal function and thus estimated that the SVR rate



l
t
s
g
t

c
n
r
t
r
B
f
e

w
t
2
c
B
a

u

2

(

244 PECK–RADOSAVLJEVIC ET AL CLINICAL GASTROENTEROLOGY AND HEPATOLOGY Vol. 9, No. 3
would be about 26%. Given these assumptions, a planned en-
rollment of 55 patients per group would detect a between-
group difference in SVR rate of 10%–26% with a power of 90%
and based on a one-sided significance test with an alpha level of
.025 and thus rejecting the null hypothesis “SVR rate” �10%.

SVR rates were analyzed in the 135 �g/wk group first. If the
ower boundary of the 95% confidence interval (CI) was �10%,
he null hypothesis “SVR rate” �10% was rejected at the one-
ided .025 level. Next the process was repeated for the 90 �g
roup. This sequential testing procedure ensured that the mul-
iple type I error (one-sided) did not exceed .025.

A two-sided Cochran–Mantel–Haenszel test stratified by
ountry (Brazil, France, others) and HCV genotype (type 1 vs
on-1) was used to compare rates of SVR, end of treatment
esponse, and on-treatment responses at weeks 12 and 24 be-
ween treatment groups (at the .05 significance level). Odds
atios (ORs) and corresponding 95% CIs were calculated. The
reslow–Day test for homogeneity of the ORs across the strata

ormed by geographic region and HCV genotype was used to
xplore treatment-by-strata interactions.

Results
The study was conducted at 22 study centers in 8

countries (Austria, Brazil, France, Greece, Indonesia, Italy, Tur-
key, and the United Arab Emirates), with the first patient
enrolled on June 8, 2004, and the last patient completing
follow-up on August 28, 2007.

A total of 81 patients were randomized to treatment, re-
ceived at least 1 dose of peginterferon alfa-2a (40 kDa) 135
�g/wk (n � 38) or 90 �g/wk (n � 43), and comprised the
Figure 1. Patient fl
intention-to-treat population (Figure 1). Demographic and
baseline characteristics were generally similar between the 2
groups (Table 1).

Efficacy
Overall SVR rates among patients treated with pegin-

terferon alfa-2a (40 kDa) 135 �g/wk and 90 �g/wk, respectively,
ere 39.5% (15/38) and 34.9% (15/43). The lower boundaries of

he 95% CIs exceeded the prespecified lower limit of 10% (Table
). The between-group difference in SVR rates was not statisti-
ally significant (OR, 1.22; 95% CI, 0.49 –3.06; P � .6746). The
reslow–Day test did not indicate significant heterogeneity
cross strata (P � .4101).

Significantly more patients in the 135 �g/wk group had
ndetectable HCV RNA (�50 IU/mL) at week 12 than in the 90

�g/wk group (23/38, 60.5% vs 16/43, 37.2%, respectively; OR,
.51; 95% CI, 1.03– 6.14; P � .0390), but not at week 24 (22/38,

57.9% vs 21/43, 48.8%, respectively; OR, 1.65; 95% CI, 0.64 – 4.25;
P � .3079) or at week 48 (22/38, 57.9% vs 21/43, 48.8%; OR,
1.51; 95% CI, 0.60 –3.76; P � .3923).

The PPV of a complete EVR at week 12 was 60.9% and 87.5%,
respectively, in the 135 �g/wk and 90 �g/wk dosage groups
(Figure 2). Conversely, among those without a complete EVR,
the NPV was 91.7% and 96.0%, respectively (only 1 patient in
each group with detectable HCV RNA at week 12 achieved an
SVR) (Figure 2).

Among patients randomized to the 135 �g/wk and 90
�g/wk dosage groups, SVR rates were higher in those with a low
HCV RNA �400,000 IU/mL) baseline viral load (61.1% and
ow diagram.
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56.5%, respectively) than a high (HCV RNA �400,000 IU/mL)
baseline viral load (20% and 10%, respectively) (Table 2).

Among patients receiving peginterferon alfa-2a (40 kDa) 135
�g/wk, rates of SVR were higher in those infected with non-1

enotypes (6/9, 66.7% vs 9/29, 31.0% of those infected with

able 1. Baseline Characteristics

Peginterferon alfa-2a
(40 kDa)

135 �g/wk
(n � 38)

90 �g/wk
(n � 43)

Male, n (%) 23 (61) 34 (79)
Mean age, y (SD) 44 (11.26) 43 (11.26)
Mean body weight, kg (SD) 65 (12.35) 69 (14.70)
Race, n (%)

White 24 (63) 23 (54)
Black 6 (16) 7 (16)
Asian 1 (3) 4 (9)
Other 7 (18) 9 (21)

HCV genotype, n (%)
1 29 (76) 32 (74)
2 1 (3) 2 (5)
3 5 (13) 6 (14)
Other 3 (8) 3 (7)

Metavir fibrosis score, n (%)
F0 3 (15) 4 (15)
F1 9 (45) 8 (31)
F2 7 (35) 12 (46)
F3 1 (5) 2 (8)
Missinga 18 17
ean HCV RNA, log10 IU/mLb (SD) 5.6 (0.77) 5.6 (1.16)

ALT quotient,c n (%)
�1 21 (55) 25 (58)
�1 to 3 16 (42) 17 (40)
�3 1 (3) 1 (2)

Reason for chronic renal failure,
n (%)

Diabetes mellitus — 2 (5)
Hypertension 15 (40) 8 (19)
Pyelonephritis 2 (5) 6 (14)
Obstruction — 1 (2)
Glomerulonephritis 7 (18) 11 (26)
Polycystic kidneys 2 (5) —
Unknown 12 (32) 15 (35)

Mean duration on dialysis, y (SD) 8.1 (5.75) 6.1 (3.90)
Mean creatinine clearance,d

mL/min (SD)
9.0 (4.56) 8.7 (2.89)

Mean no. of dialysis sessions/wk,
n (SD)

3 (0.16) 3 (0.63)

Mean Kt/Ve (SD) 1.5 (0.70) 1.5 (0.23)
Mean URR, % (SD) 72.8 (6.23) 70.1 (8.17)

LT, alanine transaminase; SD, standard deviation.
aMissing fibrosis score values refer to patients with liver biopsy but
without specific score according to the Metavir scoring system.
bFive patients had HCV RNA values �700,000 IU/mL at baseline (ex-
ct values unknown) and were excluded from the calculation of the
ean and SD.

cBaseline ALT quotient � ALT/upper limit of normal.
dBaseline creatinine clearance was calculated by using the Cockcroft–
Gault formula.
eKt/V � dialyzer clearance of urea (K) multiplied by time (t), divided by

patient’s total body water (V).
genotype 1). Among patients receiving peginterferon alfa-2a (40
kDa) 90 �g/wk, the rate of SVR for genotype 1 was 37.5%
(12/32) and for genotype non-1 was 27.3% (3/11; Table 2).
However, it should be noted that there were relatively few
patients with genotype non-1 infection enrolled in the study.

Safety
Treatment was generally well-tolerated with no unex-

pected safety concerns. The types and frequencies of adverse
events, serious adverse events, and laboratory abnormalities
were similar among the 2 groups (Table 3). The most common
adverse events included conditions associated with ESRD (ane-
mia and hypertension) and with interferon treatment (Table 3).

Dose modifications occurred in a similar percentage of pa-
tients in the 2 treatment groups (Table 3). Decreases in hemo-
globin concentration to �8.5 g/dL occurred in 26.3% and 20.9%
of patients in the 135 �g/wk and 90 �g/wk dosage groups,
espectively. No patient had a neutrophil count �0.5 � 109/L
r a platelet count �20 � 109/L.

Six patients (7.4%) died during the study (5 in the 135 �g/wk
group and 1 in the 90 �g/wk group); 5 deaths occurred during
reatment, and 1 occurred 7 months after the end of treatment.
he patient who died in the 90 �g/wk treatment group died at

Table 2. SVR Rates

SVR

Peginterferon alfa-2a
(40 kDa)

135 �g/wk (n � 38) 90 �g/wk (n � 43)

verall, % (n/N) 39.5 (15/38) 34.9 (15/43)
5% CI, % 24.0–56.6 21.0–50.9
CV viral load, % (n/N)
�400,000 IU/mL 61.1 (11/18) 56.5 (13/23)
�400,000 IU/mL 20.0 (4/20) 10.0 (2/20)

CV genotype, % (n/N)
1 31.0 (9/29) 37.5 (12/32)
Non-1 66.7 (6/9) 27.3 (3/11)

Figure 2. Predictive value of undetectable HCV RNA (�50 IU/mL) at
week 12 for SVR in the 135 �g/wk group (top) and in the 90 �g/wk
group (bottom). Patients with missing HCV RNA results at week 12 are

excluded from the analysis.
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study day 317, which was 19 days after withdrawal from treat-
ment because of adverse events. Three deaths were considered
by the investigators to be possibly related to study treatment:
hemorrhagic stroke (1 patient), hypertrophic cardiomyopathy
(1 patient), and complications related to pneumonia, sepsis,
and multiorgan failure (1 patient). Hemorrhagic stroke and
hypertrophic cardiomyopathy are not uncommon causes of
death in patients with ESRD, and the hypertrophic cardiomy-
opathy existed before treatment initiation. The deaths consid-

able 3. Adverse Events, Discontinuations of Treatment,
and Dose Reductions

Parameter

Peginterferon alfa-
2a (40 kDa)

135 �g/wk
(n � 38)

90 �g/wk
(n � 43)

Death, n (%) 5a (13.2) 1b (2.3)
erious adverse events, n (%)
Any 14 (36.8) 14 (32.6)
Treatment relatedc 6 (15.8) 5 (11.6)

Discontinuation of treatment, n (%)
Safety reasons 5 (13.2) 3 (7.0)
Non-safety reasons 5 (13.2) 8 (18.6)

Hematologic events, n (%)
Hemoglobin �8.5 g/dL 10 (26.3) 9 (20.9)
Neutrophils 0.5 to �0.75 � 109/L 1 (2.6) 4 (9.3)
Platelets 20 to �50 � 109/L 4 (10.5) 2 (4.7)

Dose modification, n (%)
For any reason 10 (26.3) 12 (27.9)
For adverse event 9 (23.7) 9 (20.9)
For neutropeniad 0 (0) 2 (4.7)
For thrombocytopeniad 3 (7.9) 3 (7.0)

Adverse events, n (%)
Any 33 (86.8) 41 (95.3)
Treatment related 31 (81.6) 37 (86.0)

Common adverse events (�10%), n (%)
Anemia 14 (36.8) 15 (34.9)
Headache 9 (23.7) 13 (30.2)
Hypertension 5 (13.2) 14 (32.6)
Myalgia 7 (18.4) 8 (18.6)
Asthenia 7 (18.4) 7 (16.3)
Fatigue 6 (15.8) 7 (16.3)
Hyperparathyroidism secondary 4 (10.5) 8 (18.6)
Influenza-like illness 6 (15.8) 6 (14.0)
Pyrexia 5 (13.2) 7 (16.3)
Insomnia 4 (10.5) 3 (7.0)
Arthralgia 5 (13.2) 1 (2.3)
Hypothyroidism 4 (10.5) 0

aThree deaths were considered by the investigators to be possibly
related to study treatment: hemorrhagic stroke and hypertrophic car-
diomyopathy (1 patient each), and complications related to pneumo-
nia, sepsis, and multiorgan failure (combined reasons for death in 1
patient). The deaths considered unrelated to treatment were due to
cocaine and benzodiazepine overdose (1 patient) and acute coronary
syndrome (1 patient, 7 months after end of treatment).
bAttributed to gastric cancer (unrelated to treatment) at study day
317, 19 days after withdrawal from treatment because of adverse
events.
cAdverse events judged by the investigator to be remotely, possibly, or
robably related to study treatment.

dIncluding laboratory abnormalities reported as adverse event.
ered unrelated to treatment were due to cocaine and benzodi-
azepine overdose (1 patient), gastric cancer (1 patient in the 90
�g/wk dosage group), and acute coronary syndrome (1 patient,

months after end of treatment).
Eight patients (9.9%) withdrew from study treatment be-

ause of adverse events or laboratory abnormalities (5 in the
35 �g/wk group and 3 in the 90 �g/wk group) (Figure 1). In

addition to the 5 on-treatment deaths, 1 patient of the 135
�g/wk group each withdrew because of a grand mal seizure,
hrombocytopenia, and worsening of a pre-existing autoinflam-

atory condition.

Discussion
This large randomized multicenter study showed that

there was no statistically significant difference between SVR
rates produced by peginterferon alfa-2a (40 kDa) 135 �g/wk
(39.5%) and 90 �g/wk (34.9%) in patients with chronic hepatitis
C and ESRD undergoing hemodialysis. The SVR rates in our
study compare well with those from pivotal studies of pegin-
terferon alfa-2a (40 kDa) 135 �g/wk or 180 �g/wk in patients
with HCV monoinfection (28%–39%18 –21) and of 180 �g/wk in
patients with human immunodeficiency virus–HCV coinfection
(20%22).

SVR rates in our study are also similar to those reported in
meta-analyses of peginterferon monotherapy in patients with
SRD (31%–37%)23,24 and in a recent small cohort study of

peginterferon alfa-2a (40 kDa) 135 �g/wk in patients with
ESRD and HCV genotype 1 or 4 infection.25 Together, these

ndings suggest that peginterferon alfa-2a (40 kDa) mono-
herapy is a viable treatment option for patients with chronic
epatitis C and ESRD.

The study has 2 major limitations. First, the lack of an
ntreated control prevents a more thorough evaluation of the
afety of treatment in this population. A control group was not
ncluded because smaller studies had established that peginter-
eron therapy could successfully be used in patients with ESRD.
econd, patients might have been inadvertently recruited on the
asis of their expected ability to tolerate therapy. Thus, these
esults cannot be broadly extrapolated to the wider hemodial-
sis population.

The likelihood of achieving an SVR with the current stan-
ard of care correlates with baseline characteristics and on-
reatment factors.19,26 –29 We found that patients with a low

baseline viral load (�400,000 IU/mL) achieved higher SVR rates
compared with the overall study population. Furthermore, the
majority of patients with undetectable HCV RNA at week 12
achieved an SVR, but only 2 of 37 patients with detectable HCV
RNA at week 12 achieved an SVR. Therefore, baseline charac-
teristics and on-treatment factors of virologic response might
be used to guide treatment decisions in patients with chronic
hepatitis C and ESRD. Patients with a complete EVR might be
encouraged to continue therapy. Conversely, treatment might
be discontinued in patients with detectable HCV RNA at week
12 (HCV RNA �50 IU/mL), considering the low chance of
achieving an SVR.

Treatment discontinuations as a result of adverse events
were lower in our study than in other small cohorts of patients
with chronic hepatitis C and ESRD treated with 135 �g/wk
peginterferon alfa-2a (40 kDa) monotherapy (7.0%–13.2% in our
study vs 28.0%24 and 46.1%30) and with 0.5–1.0 �g/kg/wk pegin-
erferon alfa-2b (12 kDa).17 The number of deaths (7.4% [6/81]
during a mean period of 1.28 years/patient) did not exceed the



d
t

n
p

k
E
c
t
w
d
h

a
d
s
h
e

s
a
4
i
t

March 2011 PEGINTERFERON ALFA-2A IN PATIENTS WITH ESRD 247
general death rate in dialysis patients in a multinational anal-
ysis (16.6%; range, 5.4%–26.9% during 1 year).31 The higher

eath rate in the 135 �g treatment group (13.2%) was still lower
han the 16.6% estimated in the cross-sectional study.31

The high rate of treatment completion (68%–73%) compares
favorably with previous trials in patients with normal renal
function.19,27 The 2 regimens had a similar safety profile, with

o consistent dose-related toxicities that would indicate a clear
reference for one over the other.

This study supports the use of peginterferon alfa-2a (40
Da) in noncirrhotic patients with chronic hepatitis C and
SRD. However, it is unclear whether the current standard of
are is safe and of additional benefit in this population. Pegin-
erferon alfa-2a (40 kDa) 135 �g/wk plus ribavirin 200 mg/d
as effective but was associated with severe anemia (dose re-
uctions were required in 75% of patients despite extensive
ematologic support) in a small study.32 The tolerability of

ribavirin 200 mg/d plus peginterferon alfa-2a (40 kDa) 135
�g/wk in patients with renal impairment, including ESRD, was

cceptable in a 12-week pharmacokinetic study; however, final
ata have not yet been reported.33 A small exploratory study
howed that monitoring of ribavirin plasma levels is helpful in
emodialysis patients but required extensive use of hematopoi-
tic growth factors.34

Further studies in patients with chronic hepatitis C and
ESRD should compare the safety and efficacy of peginterferon
alfa-2a (40 kDa) plus ribavirin with peginterferon alfa-2a (40
kDa) monotherapy. HCV RNA levels are generally low in these
patients, and use of ribavirin is especially problematic; thus, this
could be an ideal target population to test ribavirin-free com-
bination therapy with peginterferon and direct-acting antiviral
agents or peginterferon-free combinations of direct-acting an-
tiviral agents.

In conclusion, the findings of the largest prospective ran-
domized study reported to date demonstrate that a substantial
proportion of patients with chronic hepatitis C and ESRD
undergoing hemodialysis can achieve an SVR with peginter-
feron alfa-2a (40 kDa) monotherapy, and that achieving a
complete EVR (HCV RNA �50 IU/mL at week 12 of treatment)
is highly predictive of SVR. Peginterferon alfa-2a (40 kDa)
monotherapy is well-tolerated at dosages of 135 �g/wk and 90
�g/wk in this patient population. Together, these findings
upport the conclusion that monotherapy with peginterferon
lfa-2a (40 kDa) therapy at a dose of 135 �g/wk or 90 �g/wk for
8 weeks is an attractive option to improve treatment outcomes

n patients with ESRD by means of eradication of HCV before
ransplantation.

Supplementary Material
Note: To access the supplementary material accompa-

nying this article, visit the online version of Clinical Gastroenter-
ology and Hepatology at www.cghjournal.org, and at doi:10.1016/
j.cgh.2010.10.018.
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