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See editorial on page 34.

ACKGROUND & AIMS: Ribavirin (RBV) combined
ith either pegylated interferon (PegIFN) �2a or
egIFN�2b is the standard of care for chronic hepatitis C
irus (HCV) infection. Due to the lack of head-to-head
tudies, the 2 PegIFNs have not been directly compared.
he endpoints of our study were safety and antiviral
fficacy of the 2 regimens. METHODS: Treatment-naïve
atients with chronic hepatitis C were randomly (1:1)
ssigned after stratification for HCV genotype to receive
ither 1.5 mcg/Kg/week PegIFN�2b plus RBV 800 –1200
g/day or 180 mcg/week PegIFN�2a plus RBV 800 –

200 mg/day for 24 or 48 weeks according to HCV
enotype. The study was powered to detect a difference of
t least 10% in safety and efficacy of the 2 regimens.
ESULTS: The 212 patients on PegIFN�2a and the 219
atients on PegIFN�2b had similar baseline characteristics,

ncluding cirrhosis (20% vs 18%, respectively). By intention
o treat, the 2 groups showed similar rates of treatment-
elated serious adverse events (1% vs 1%, respectively) and
rop out rates for adverse effects (7% vs 6%, respectively).
verall, sustained virologic response (SVR) rate was higher

n PegIFN�2a than in PegIFN�2b patients (66% vs 54%,
espectively, P � .02), being 48% vs 32% in the 222 HCV-1
nd -4 patients (P � .04), and 96% vs 82%, respectively, in
he 143 HCV-2 patients (P � .01). PegIFN�2a indepen-
ently predicted SVR in the logistic regression analysis

odds ratio, 1.88; 95% confidence interval: 1.20–2.96).
ONCLUSIONS: Although the 2 regimens showed a

imilar safety profile, the PegIFN�2a-based treatment
ielded significantly more SVR than PegIFN�2b.

egylated interferon (PegIFN) � associated to ribavirin
(RBV) is the standard of care for patients with

hronic hepatitis C who meet criteria for treatment, virus

radication being the paradigm of therapy.1,2 Currently, 2
egIFN� are available that, however, differ in size and
tructure of the interferon and polyethylene-glycol mol-
cules as well as in the pharmacokinetic and pharmaco-
ynamic profiles and in vitro activity.3– 6 Because of dif-
erent volumes of distribution and elimination half-life,
he 2 PegIFNs have different approved dosing regimens,
hich is fixed for PegIFN�2a (180 �g per week) and
ased on body weight for PegIFN�2b (1.5 �g/kg per
eek). Whereas the registration trials of the 2 therapeutic

egimens demonstrated the superiority of each PegIFN vs
he common benchmark of standard IFN�2b, they could
ot provide any evidence for the superiority of one over
he other regimen in terms of antiviral activity.7,8 With all
he caveats of an indirect comparison, in fact, those trials
howed similar antiviral activity of both PegIFN-based
reatments, whereas, compared with the PegIFN�2a,
egIFN�2b was associated with lower rates of anemia (9%
s 23%, respectively) and higher rates of depression (31%
s 22%, respectively), suggesting that differences might
xist in safety and tolerability between treatments. How-
ver, the dilemma whether the 2 PegIFN-based regimens
ave different clinical activity can only be solved by a
rospective head-to-head comparative study investigat-

ng the sustained virologic response (SVR). The only
ead-to-head studies available are limited in terms of
ither sample size or scope, ie, restricting response anal-
sis to HCV-RNA status at week 12 of therapy, and
rovided discrepant results.9 –12 In 2003, we started an

nvestigator initiated randomized head-to-head study
imed at comparing safety and antiviral efficacy of the 2
egIFN/RBV regimens in previously untreated patients
ith chronic hepatitis C.

Abbreviations used in this paper: cEVR, complete early virologic
esponse; ETR, end of treatment response; PegIFN, pegylated inter-
eron; RBV, ribavirin; RVR, rapid virologic response; SVR, sustained
irologic response.

© 2010 by the AGA Institute
0016-5085/10/$36.00
doi:10.1053/j.gastro.2009.08.071



2
p
u
H
f
i
p
w
�
p
�
d
t
I

g
i
e
P
T
B
t
t
P
a
(
b
R
1
t
P
(
p
6
p
c
m
f

H
E
a
S
t
s
D
i
t
P
d

1
J
w
r
e
g
b
b
o
i
a

b
P
�
p
p
w
P
c
w
�
�
t
4
c
p
2
S
r
e
s
c

H
s
(
e
w
[
p
P
s
H
t
w
s
d

t
t

C
LI

N
IC

A
L

A
D

V
A

N
C
ES

IN
LI

V
ER

,
P
A

N
C
R
EA

S,
A

N
D

B
IL

IA
R
Y

TR
A

C
T

January 2010 RBV�PEG-IFN�2a OR �2b IN CHRONIC HEPATITIS C 109
Patients and Methods
Patients
The study was conducted between September

003 and June 2007 at the Liver Center Maggiore Hos-
ital, University of Milan, Italy. Included were previously
ntreated patients 18 to 70 years of age, with serum
CV-RNA, higher than normal alanine aminotrans-

erease (ALT) activity, and a diagnostic liver biopsy done
n the previous 24 months. Excluded were patients with
ersistently normal ALT; hemoglobin �12 g/dL for
omen and �13 g/dL for men; white blood cell count
2.5 � 103/mm3; neutrophil count �1.5 � 103/mm3;

latelet count �75 � 103/mm3; serum creatinine level
1.5 times the upper limit of normal; any other liver

isease; human immunodeficiency virus coinfection; au-
oimmune diseases; and general contraindications to the
FN and RBV.1

Study Design
This is an independent, investigator-driven, sin-

le-center, open-label randomized trial devoid of any
ndustrial support, designed to assess the safety and
fficacy of RBV associated to either PegIFN�2a or
egIFN�2b as initial treatment of chronic hepatitis C.
he study was approved by the Institutional Review
oard of the Department of Internal Medicine. All pa-

ients gave their written informed consent to receive
herapy and permission for use of their medical records.
atients were randomized using a computer-generated
llocation list stratified by HCV genotype to receive RBV
Rebetol; Schering Plough Corp, Kenilworth, NJ) com-
ined with either of the following: PegIFN�2a (Pegasys;
oche, Basel, Switzerland) 180 �g/week or PegIFN�2b
.5 �g/kg/week (PegIntron; Schering Plough Corp). Pa-
ients with HCV-1 and HCV-4 were treated for 48 weeks:
egIFN�2a was associated with RBV 1000 –1200 mg day
�75 kg; �75 kg); PegIFN�2b with RBV 800 mg for
atients of less than 65-kg body weight, 1000 mg for
5– 85 kg, and 1200 mg for �85 kg. HCV-2 and HCV-3
atients were treated for 24 weeks: PegIFN�2a was asso-
iated with RBV 800 mg day; PegIFN�2b with RBV 800
g for patients of less than 65-kg body weight, 1000 mg

or 65– 85 kg, and 1200 mg for �85 kg.

Measurements
Serum HCV-RNA was quantified by Versant

CV-RNA 3.0 assay (bDNA 3.0; Bayer Corporation,
meryville, CA), with a sensitivity limit of 615 IU/mL
nd a dynamic range from 615 to 7,700,000 IU/mL.
erum HCV-RNA was assessed by qualitative reverse-
ranscription polymerase chain reaction (RT-PCR) as-
ay (COBAS Amplicor HCV test version 2.0, Roche
iagnostics) with a detection limit of 50 IU/mL, dur-

ng treatment at weeks 4, 12, 24, and 48 and after
herapy at weeks 4, 12, 24. HCV was genotyped by Line
robe Assay (INNO-LIPA HCV 2, Innogenetics, Zwijn-

recht, Belgium). Liver biopsies were performed with a 2
6-gauge Tru-Cut needle (Uro-Cut 16G; TSK, Tokyo,
apan) and read by a single pathologist (M.F.D.), who
as unaware of the patient’s identity and treatment

egimen. The severity of hepatic inflammation was
valuated by the Ishak score in separate reports for
rading and staging.13 Disease duration was calculated
y considering as the onset of infection the date of
lood transfusion received prior to 1992 or the period
f drug injection. In patients with unknown source of

nfection, the date of the first abnormal ALT test was
rbitrarily taken as the start of infection.

End Points of the Study
Safety assessment included red blood cells, white

lood cells, and platelet count in response to therapy.
egIFN�2a was reduced to 135 �g and PegIFN�2b to 1.0
g/kg per week in patients with �0.75 � 109/L neutro-
hils at 2 consecutive tests, whereas it was withdrawn in
atients with �0.50 � 109/L. The same dose reductions
ere applied if platelets fell under 50,000 cells/mm3 with
egIFN being discontinued when reaching the 25,000
ells/mm3 threshold. In both treatment arms, RBV dose
as tapered by 200 mg/day in patients with hemoglobin
10 g/dL, whereas it was discontinued in patients with
8.5 g/dL hemoglobin. Growth factors were allowed for

he management of grade 2 anemia (erythropoietin alfa;
0,000 IU/week) and grade 3 neutropenia (granulocyte
olony stimulating factor [GCSF], 30 MU/week) only in
atients with advanced fibrosis starting from January
006, as recommended by the Italian National Health
ystem. Safety assessment included also treatment-
elated serious adverse events and psychologic depression
valuated by a psychiatrist who was blinded to the
tudy treatment according to internationally accepted
riteria.14

Assessment of efficacy was SVR, ie, undetectable
CV-RNA at week 24 of posttreatment. Clearance of

erum HCV-RNA by RT-PCR was assessed at week 4
rapid virologic response [RVR]), at week 12 (complete
arly virologic response [cEVR]), at week 24, and at
eek 48 of treatment (end of treatment response

ETR]). Patients with an ETR who tested HCV-RNA
ositive during follow-up were classified as relapsers.
atients who had a virologic breakthrough were con-
idered as nonesponders. Therapy was discontinued in
CV-1 and HCV-4 patients if quantitative HCV-RNA

esting at week 12 dropped by less than 2 log compared
ith baseline values and at week 24 if HCV-RNA was

till detectable in those patients in whom HCV-RNA
ropped �2 log at week 12.

Statistical Analysis
A total of 210 subjects for each group was planned

o achieve more than 80% power to detect a difference in
he efficacy end point of 10%. The significance level of the

-sided test was targeted at P � .05.
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110 RUMI ET AL GASTROENTEROLOGY Vol. 138, No. 1
By intention-to-treat analysis, patients for whom HCV-
NA levels had not been measured by the end of the

ollow-up period as well as those who discontinued treat-
ent for any reason were categorized as nonresponders.
he distribution of individual characteristics was evalu-
ted by simple descriptive statistics. Differences between
istributions of covariates between randomization groups
ere evaluated by use of the Fisher exact test for categorical

ariables. The Wilcoxon rank-sum test or the median test
as used in the statistical evaluation of the significant
ifferences in the distributions of continuous variables
cross the treatments. When relevant, exact 95% con-
dence intervals (CIs) for the proportions were calcu-

ated.
Odds ratios (OR) and corresponding 95% CI were

omputed using multiple logistic regression models.
ll the regression equations included terms for age,

ex, body mass index, viral load, duration of infection,
irrhosis, and alanine aminotransferase level at base-
ine. A stepwise regression discriminant analysis was
erformed to identify variables discriminated between
ubjects, using the overall sustained virologic response
s dependent variable. Starting from a full model with

ll variables included, nonsignificant ones were pro- 2
ressively deleted with a step-down procedure based on
likelihood ratio test. The discriminatory accuracy of

he model including all independent predictors of SVR
as measured by the area under the receiver-operating

haracteristic curve.

Results
Patient Characteristics
A total of 447 patients were randomized, and 431

eceived at least 1 dose of the study medications (Figure
). The 2 treatment groups showed similar demographic,
linical, and virologic features (Table 1). The distribution
f selected variables across treatment and genotypes is
resented in Table 2.

Safety and Tolerability
The safety and tolerability profile of the 2 IFN

egimens is shown in Table 3. A few serious adverse
vents occurred in the 2 groups (1% vs 1%, respectively).
ighteen PegIFN�2a patients and 23 PegIFN�2b pa-

ients discontinued treatment (8% vs 11%, respectively,
� .6; OR, 0.85; 95% CI: 0.34 –1.65). The rates of grade

Figure 1. Flow chart of the
MIST study. aNineteen patients
met the week 12 stopping rule,
7 patients met the week 24
stopping rule, and 2 patients
had a virologic breakthrough.
Twenty of 28 patients were
HCV-1, and 8 were HCV-4.
bThirty-two patients met the
week 12 stopping rule; 15 pa-
tients met the week 4 stopping
rule; and 3 patients had a viro-
logic breakthrough. Thirty-five
of 50 patients were HCV-1,
and 15 were HCV-4.
anemia (hemoglobin �10, �8.5 g/dL; 16% vs 23%,
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January 2010 RBV�PEG-IFN�2a OR �2b IN CHRONIC HEPATITIS C 111
espectively, P � .1) and grade 3 anemia (hemoglobin
8.5 g/dL; 1% vs 1%, respectively, P � .6) were similar in

he 2 groups, and RBV dose reduction rates were 56%
119/212) in PegIFN�2a and 56% in PegIFN�2b patients
P � 1.0). Although grade 3 neutropenia occurred at
imilar rates in the 2 patients group (22% vs 16%, respec-
ively, P � .1) however, PegIFN�2a dosing had to be
educed more often than PegIFN�2b to manage this
dverse effect (9% vs 4%, respectively, P � .04). Treatment
as discontinued because of neutropenia in 5 PegIFN�2a

2%) and in 3 PegIFN�2b patients (1%) (P � .5). Throm-
ocytopenia (�75 � 109 cells/L) rarely occured (2% in
egIFN�2a and 1% in PegIFN�2b, P � .5), never reaching
he threshold for treatment reduction or discontinua-
ion. GCSF was equally administered in the 2 groups
10% vs 7%, respectively, P � .3) as was the use of eryth-
opoietin (14% vs 12%, respectively, P � .7). Depression
as diagnosed in similar proportion in the 2 treatment
rms (9% vs 7%, respectively, P � .6). By univariate anal-
sis, no demographic, clinical, or treatment-related pre-

able 1. Baseline Characteristics of the 431 Patients With
Chronic Hepatitis C Enrolled In the MIST Study

PegIFN�2a
(n � 212)

PegIFN�2b
(n � 219) P value

ex, n (%)
Male 128 (60.4) 120 (54.8)
Female 84 (39.6) 99 (45.2) .2a

ge, y (mean � SD) 51.6 � 12.0 52.8 � 12.0 .2b

eight, kg (mean � SD) 72.2 � 14.6 68.9 � 12.0 .08b

MI, kg/m2 (mean � SD) 25.5 � 4.4 24.8 � 3.7 .4b

ode of infection, n (%)
Intravenous drug abuse 27 (12.7) 26 (11.9)
Transfusion 48 (22.6) 40 (18.3)
Sporadic 136 (64.2) 151 (68.9)
Others 1 (0.5) 2 (0.9) .6a

uration of infection, y
(mean � SD)

18.0 � 13.6 16.1 � 12.7 .2b

lanine aminotransferase,
IU/L (mean � SD)

129.8 � 104.6 129.0 � 104.2 .8b

2-Fold increase at
baseline, n (%)

126 (59.4) 130 (59.4) 1.0a

CV-RNA, �106 IU/L� 2.6�5.8 2.2�4.7 .7b

�0.6 � 106 100 (47.2%) 98 (44.7%) .6a

�0.6 � 106 112 (52.8%) 121 (55.3%)
�0.8 � 106 102 (48.1%) 103 (47.0%) .8a

CV genotype, n (%)
1 91 (42.9) 87 (39.7)
2 69 (32.5) 74 (33.8)
3 34 (16.0) 32 (14.6)
4 18 (8.5) 26 (11.9) .6a

shak score S5, 6; n (%) 43 (20.3) 39 (17.8) .5a

ematologic values
(mean � SD)

Hemoglobin, g/dL 14.7 � 1.3 14.6 � 1.3 .2b

WBC, 103 cells 6.3 � 1.8 6.1 � 1.9 .2b

Platelets, 103 cells 194.1 � 56.9 200.7 � 75.8 .5b

Fisher’s exact test.
Wilcoxon rank sum test.
ictors of safety were identified. s
Virologic Response
Overall, patients treated with PegIFN�2a showed

igher rates of SVR than PegIFN�2b-treated patients
66% vs 54%, respectively, P � .02; OR, 1.71; 95% CI:
.14 –2.57) (Figure 2), in the presence of similar rates of
osttreatment relapse (16% vs 18%, respectively, P � .6).
n the multivariate logistic regression analysis including
erms for age, sex, BMI as tertiles, viral load (cut-off, 6 �
05 IU/mL) genotypes (HCV-1 as reference), and cirrhosis
model fully adjusted), PegIFN�2a showed a significant
-fold increase risk of SVR (OR, 1.95; 95% CI: 1.22–3.13).
he rates of SVR were 62% with PegIFN�2a and 48% with
egIFN�2b (P � .05; fully adjusted OR, 1.87; 95% CI:
.93–3.75) in patients with �6 � 105 IU/mL HCV-RNA
nd 53% and 38%, respectively, in patients with cirrhosis
P � .2; fully adjusted OR, 1.82; 95% CI 0.69 – 4.79). The
VR rates achieved by PegIFN�2a were higher than those
btained with PegIFN�2b in HCV-1 (SVR: 48%, 95% CI:
8%–59% vs 32%, 95% CI: 23%– 43%, respectively, P � .04)
nd HCV-2 patients (SVR: 96%, 95% CI: 88%–99% vs 82%,
5% CI: 73%–91%, respectively, P � .01). Conversely, the 2
egimens showed similar rates of SVR in patients with
CV-3 (SVR: 65%, 95% CI: 46%– 80% vs 69%, 95% CI:

0%– 84%, respectively, P � .9) and HCV-4 (SVR: 44%,
5% CI: 21%– 69% vs 31%, 95% CI: 14%–51%, P � .5). In
CV-1 cirrhotic patients, the SVR rates were 50% with
egIFN�2a and 22% with PegIFN�2b (P � .1). Among
atients with a RVR, a SVR was achieved in 83% of
egIFN�2a patients and 78% of PegIFN�2b patients. The
orresponding figures for patients with a cEVR were 80%
nd 78%, respectively.

The median RBV intake per kilogram of body weight
as similar in the overall population and in the HCV-1
nd HCV-4 patients, independently of PegIFN type. The
CV-2 and HCV-3 patients treated with PegIFN�2a re-

eived less RBV than corresponding PegIFN�2b patients
Table 4). When analyzing RBV intake in terms of cumu-
ative exposure to the drug, 83% (138/166) of patients in
he PegIFN�2a arm and 82% (120/146) in the PegIFN�2b
rm received �80% of the planned RBV dose (P � .9) The
orresponding figures for the first 12 weeks of treatment
ere 94% (197/209) for the PegIFN�2a arm and 91%

198/217) for the PegIFN�2b arm (P � .3).

Independent Predictors of SVR
Stepwise logistic regression analysis selected: age

40 years (OR, 3.20; 95% CI: 1.73–5.94), pretreatment
CV-RNA �600,000 IU/mL (OR, 1.49; 95% CI: 1.01–

.33), HCV genotypes 2 and 3 (OR, 7.9; 95% CI: 4.97–
2.77), and PegIFN�2a (OR, 1.88; 95% CI: 1.20 –2.96) as
ignificant and independent pretreatment predictors of
VR (Table 5). The fully adjusted logistic regression
odel including only selected variables presents a high

iscriminatory accuracy (area under the receiver-operat-
ng characteristic curve � 0.79). In the analysis of both
retreatment and on-treatment variables, RVR was the

trongest predictor of a SVR (OR, 5.1; 95% CI: 2.79 –9.24).
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Discussion
Head-to-head trials comparing the 2 pegylated

FNs in combination with RBV in the treatment of pa-
ients with chronic hepatitis C are needed because there
s insufficient evidence to support conclusions that one
herapeutic regimen is superior to the other one.1,2 Our
tudy indicates the 2 therapeutic regimens to have a

able 2. Baseline Characteristics of the 431 Patients With C
Genotype

HCV-1 patients PegIFN�

ex, male, n (%) 5
ge, y (mean � SD) 54.
eight, kg (mean � SD) 71.
MI, kg/m2 (mean � SD) 25.
lanine aminotransferase, IU/L (mean � SD) 12
2-Fold increase at baseline, n (%) 5
CV-RNA, n (%)
�0.6 � 106 IU/L 3
�0.6 � 106 IU/L 5
�0.8 � 106 IU/L 5

shak score S5, 6; n (%) 2

HCV-2 patients PegIFN�

ex, male, n (%) 4
ge, y (mean � SD) 53.
eight, kg (mean � SD) 70.
MI, kg/m2 (mean � SD) 25.
lanine aminotransferase, IU/L (mean � SD) 154.
2-Fold increase at baseline, n (%) 3
CV RNA, n (%)
�0.6 � 106 IU/L 3
�0.6 � 106 IU/L 3
�0.8 � 106 IU/L 2

shak score S5, 6; n (%) 1

HCV-3 patients PegIFN�

ex, male, n (%) 2
ge, y (mean � SD) 43.
eight, kg (mean � SD) 73.
MI, kg/m2 (mean � SD) 25.
lanine aminotransferase, IU/L (mean � SD) 12
2-Fold increase at baseline, n (%) 2
CV-RNA, n (%)
�0.6 � 106 IU/L 1
�0.6 � 106 IU/L 1
�0.8 � 106 IU/L 1

shak score S5, 6; n (%)

HCV-4 patients PegIFN�

ex, male, n (%) 1
ge, y (mean � SD) 4
eight, kg (mean � SD) 76.
MI, kg/m2 (mean � SD) 26.
lanine aminotransferase, IU/L (mean � SD) 92.
2-Fold increase at baseline, n (%)
CV-RNA
�0.6 � 106 IU/L 1
�0.6 � 106 IU/L
�0.8 � 106 IU/L

shak score S5, 6, n (%)

Fisher’s exact test.
Wilcoxon rank sum test.
omparable profile of safety, whereas they substantially m
iffer in terms of antiviral activity in the overall popula-
ion of HCV-infected patients. The safety findings of our
tudy are in line with the results of an adjusted, indirect

eta-analysis of 16 randomized controlled studies re-
orting similar rates of withdrawal because of adverse
vents in patients receiving combination therapy with
ither PegIFN.15 Our data also compare well with a large

ic Hepatitis C Enrolled in the MIST Study, Stratified for HCV

n � 91) PegIFN�2b (n � 87) P value

) 43 (49) .5a

0.8 53.9 � 12.6 .9b

3.2 68.2 � 12.2 .1b

.0 24.8 � 3.8 .5b

8.6 115.9 � 76 .4b

) 49 (56) .3a

) 29 (33) .5a

) 58 (67)
) 46 (53) .6a

) 18 (21) .6a

n � 69) PegIFN�2b (n � 74) P value

) 34 (46) .2a

3.5 58.7 � 9.4 .06b

4.1 67.9 � 11.2 .3b

.7 25.1 � 3.9 .7b

50.9 155.8 � 141.5 .8b

) 49 (66) .2a

) 42 (57) .7a

) 32 (43)
) 29 (39) .7a

) 10 (14) .8a

n � 34) PegIFN�2b (n � 32) P value

) 20 (63) .8a

.5 44.2 � 7.7 .7b

9 68 � 13 .4b

23.7 � 3.2 .1b

0.8 127.7 � 81.1 .8b

) 19 (59) .8a

) 13 (41) 1.0a

) 19 (59)
) 18 (56) .8a

) 4 (13) 1.0a

n � 18) PegIFN�2b (n � 26) P value

) 23 (88) .7a

.7 43 � 8.9 1.0b

3.4 75.5 � 10.6 .9b

.6 25.6 � 3.2 .4b

2.3 98.1 � 67 .9b

) 13 (50) .8a

) 14 (54) .1a

) 12 (46)
) 10 (38) .2a

) 7 (27) 1.0a
hron

2a (

0 (55
8 � 1
5 � 1
3 � 4
0 � 6
8 (64

5 (38
6 (62
2 (57
2 (24

2a (

0 (58
8 � 1
9 � 1
3 � 4
1 � 1
8 (55

7 (54
2 (46
9 (42
1 (16

2a (

3 (68
3 � 7
8 � 1
5 � 5
6 � 8
2 (65

5 (44
9 (56
7 (50
5 (15

2a (

5 (83
3 � 6
8 � 1
4 � 3
6 � 5
8 (44

3 (72
5 (28
4 (22
5 (28
ulticenter randomized study in the United States
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riginally designed to compare 2 dosing regimens of
egIFN�2b (1.0 �g/kg vs 1.5 �g/kg, respectively) with a
hird arm of PegIFN�2a in the treatment of HCV-1-
nfected patients, reporting similar rates of discontinua-
ion of therapy because of adverse events with both
egylated IFNs.16 As previously reported,12 however,
ore patients receiving PegIFN�2a had to reduce treat-
ent dosing compared with those receiving PegIFN�2b

9% vs 4%, respectively, P � .04) to manage grade 3
eutropenia in our study, thus confirming PegIFN�2a to
ave a more potent myelosuppressive effect.
The higher rates of SVR that we found in the overall

atients receiving PegIFN�2a compared with those
reated with PegIFN�2b (66% vs 54%, respectively, P �
02) indicate a difference in the antiviral activity between
he therapeutic regimens. This was stressed by the mul-
ivariate analysis showing combination therapy with
egIFN�2a to be an independent pretreatment predictor
f a SVR, with an OR of 1.88 (95% CI: 1.20 –2.96). In the
verall population, differences in the antiviral efficacy of

able 3. Rates of Safety and Tolerability in Patients With
Chronic Hepatitis C Treated With RBV Combined
With PegIFN-�2a or PegIFN-�2b

Outcome

PegIFN�2a
(n � 212),

n (%)

PegIFN�2b
(n � 219),

n (%) P valuea

ndpoints of the study
Serious adverse events 2 (1) 1 (1) .2
Treatment modification

Discontinuation for
safety reasons

16 (7)b 17 (8)c .8

Discontinuation for
nonsafety reasons

2 (1) 6 (3) .2

PegIFN dose reduction 22 (10) 14 (6) .2
RBV dose reduction 119 (56) 123 (56) 1.0

Hematologic effect
Grade 2 anemia 35 (16) 50 (23) .1
Grade 3 anemia 2 (1) 2 (1) .6
Grade 3 neutropenia 46 (22) 34 (16) .1
Grades 2 or 3

thrombocytopenia
5 (2) 3 (1) .5

Treated with GCSF 21 (10) 15 (7) .3
Treated with

erythropoietin
30 (14) 27 (12) .6

Depression 19 (9) 15 (7) .4
ther adverse effects
Influenza-like syndrome 134 (63) 136 (62) .8
Gastrointestinal

symptoms
8 (4) 12 (5) .5

Psychiatric symptoms 79 (37) 70 (32) .3
Coughing and dyspnea 22 (10) 25 (11) .8
Dermatologic symptoms 99 (47) 91 (42) .3

Fisher’s exact test.
Reasons for treatment discontinuation: serious adverse events, n �
; anemia and neutropenia, n � 7; depression, n � 2; and nonpro-
ocol reasons, n � 5.
Reasons for treatment discontinuation: serious adverse events, n �
; anemia and neutropenia, n � 5; depression, n � 2; and nonpro-
ocol reasons, n � 9.
he 2 therapeutic regimens were not related to a different b
istribution of pretreatment levels of HCV-RNA or cir-
hosis nor were they dictated by differences in PegIFN
ose reduction or daily RBV intake. In analogy with
revious trials, patients age, HCV genotype, and baseline
CV-RNA were found to be independent pretreatment
redictors of a SVR.17 By the same token, RVR was the
trongest independent on-therapy predictor of a SVR,
urther supporting that early suppression of HCV is of
rucial importance in the therapeutic resolution of
hronic hepatitis C.18,19 Although the study was not pow-
red to compare the therapeutic efficacy of the 2 regi-
ens in each genotype stratum, PegIFN�2a achieved

igher SVR rates in HCV-1- and HCV-2-infected patients
ompared with PegIFN�2b, whereas the 2 therapeutic
egimens obtained similar SVR rates in HCV-3- and HCV-
-infected patients. Whereas, in HCV-4 patients, a sound
omparison of treatment efficacy was compromised by
he small sample size; in HCV-3 patients, comparison
etween treatments was biased by the inadequate RBV
osing (800 mg/day) of the PegIFN�2a arm, as previously
uggested by us and others.20,21 As a matter of fact, the
on-SVR HCV-2 and HCV-3 patients in the PegIFN�2a
rm had a median daily intake of 10 mg/kg RBV, which
s significantly less than the daily dose received by the
VR patients with the same HCV genotype. Because of
he 96% rates of SVR among HCV-2 patients, the issue of
BV dosing virtually impacted on HCV-3 patients only,
ho showed 30% posttreatment relapse rate, further sup-
orting differences between HCV-2 and HCV-3 patients
nrolled in our study. The remarkably high SVR rates
chieved in HCV-2-infected patients with PegIFN�2a
ight reflect the favorable baseline characteristics of our

opulation coupled with the extremely high RVR rates
btained, a finding that compares well with a previous
eport of 95% SVR rates following 16 or 24 weeks of
egIFN�2a plus RBV in HCV-2 patients with similar RVR
ates and baseline demographics as our patients.22

In the overall patient population, the greater antiviral
ctivity of PegIFN�2a was the direct consequence of
igher ETR rates coupled with comparable rates of post-
reatment relapse. With all the caveats of the limited
ample size and the subanalysis approach, in HCV-2
atients the high SVR rates of PegIFN�2a were mainly
ssociated to lower posttreatment relapse rates with re-
pect to PegIFN�2b (0% vs 11%, respectively, P � .006). In
CV-1 patients, RBV dosing seemed to be instrumental

n preventing posttreatment relapse, as a likely conse-
uence of our choice of stepwise down-escalating RBV by
00 mg instead of the 1-step recommended dose of 600
g, which allowed maintaining optimal therapeutic se-

um levels of RBV. This strategy likely impacted on the
utcome of our study because 1 out of 2 patients in both
herapeutic arms had to reduce RBV dosing because of
ither moderate or severe anemia.

We were puzzled with cirrhosis not emerging as an
ndependent predictor of IFN-based treatment failure

ecause this contradicted previous registration and field
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ractice studies with both PegIFNs.7,17,23 Although our
tudy was underpowered for assessing the role of cirrho-
is as a moderator of treatment outcome, a trend was
emonstrated for higher SVR rates in cirrhotic patients
eceiving PegIFN�2a compared with those treated with
egIFN�2b (53% vs 38%, respectively). Although we ac-
nowledge that the 32% rate of SVR in our HCV-1 pa-
ients treated with PegIFN�2b is lower than that re-
orted in patients enrolled in the registration trial,7 we
ish to point out that our study mimics the outcome of
field practice study in the United States: the Win-R

tudy. In that study, HCV-1 patients treated with a sim-

able 4. Median Actual Intake of RBV Expressed in
Milligrams/Kilograms Body Weight per Day in the
2 Therapeutic Regimen Groups of Patients

PegIFN�2a PegIFN�2b P valuea

verall 11.92 12.70 .003
SVR 11.76 12.66 .006
Non-SVR 12.23 12.94 .1

enotypes 1/4 12.74 12.99 .9
SVR 12.86 12.78 .9
Non-SVR 12.63 13.01 .9

enotype 2/3 11.11 12.50 �.0001
SVR 11.29 12.58 �.0001
Non-SVR 10.00 11.75 .1

VR, Sustained virologic response.

Median test. a
lar PegIFN�2b/RBV schedule as ours showed 34% rates
f SVR.23

A stronger antiviral activity of PegIFN�2a over
egIFN�2b was also reported by another investigator-initi-
ted, single center study in Italy24 and by the retrospective
crutiny of the field practice at Veterans Hospitals in the
nited States25 and at several liver centers in Germany.26

hereas both our study and the individual dosing efficacy
s flat dosing to access optimal pegylated interferon therapy

Figure 2. Rates of virologic
response for the patients with
chronic hepatitis C receiving
RBV combined with PegIFN-
�2a or PegIFN-�2b. RVR, rapid;
cEVR, complete early; EOT,
end of treatment; and SVR,
sustained virologic.

able 5. Odds Ratio and Corresponding 95% Confidence
Intervals From the Multivariate Logistic Regression
Analysis Including All Independent Predictors of
SVR

OR 95% CI

ge, y
�40 1a

�40 3.20 1.73–5.94
CV-RNA
�600,000 IU/mL 1a

�600,000 IU/mL 1.49 1.01–2.33
CV genotype
1 and 4 1a

2 and 3 7.97 4.97–12.77
reatment
PegIFN�2b 1a

PegIFN�2a 1.88 1.20–2.96
Reference category.
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IDEAL) study16 similarly showed higher ETR rates follow-
ng PegIFN�2a treatment compared with 1.5 �g/kg
egIFN�2b in HCV-1 patients, our study reported less post-
reatment relapse rates in the PegIFN�2a patients than the
DEAL study, possibly as a consequence of different strate-
ies of RBV down dosing. Whether our strategy of RBV
osing, which is at variance with the standard of care for
egIFN�2a treatment, is indeed cost-effective, needs to be
rospectively assessed through a pharmaco-economy study.
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