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eginterferon Alfa-2a Plus Ribavirin Is More Effective Than Peginterferon
lfa-2b Plus Ribavirin for Treating Chronic Hepatitis C Virus Infection
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See editorial on page 34.

ACKGROUND & AIMS: Patients with chronic hepati-
is C virus (HCV) infection are frequently treated with a
ombination of pegylated interferon (peginterferon) and
ibavirin. This study compared the efficacy and safety of
eginterferon alfa-2a and peginterferon alfa-2b, each in
ombination with ribavirin. METHODS: A total of 320
onsecutive, treatment-naive, HCV RNA–positive patients
ith chronic hepatitis were randomly assigned to once-
eekly peginterferon alfa-2a (180 �g, group A) or peginter-

eron alfa-2b (1.5 �g/kg, group B) plus ribavirin 1000 mg/
ay (body weight �75 kg) or 1200 mg/day (body weight
75 kg) for 48 weeks (genotype 1 or 4) or 24 weeks (geno-

ype 2 or 3). The primary end point was sustained virolog-
cal response (SVR) by intention-to-treat. RESULTS: More
atients in group A than group B achieved an SVR (110/160

68.8%] vs 87/160 [54.4%]; P � .008). Higher SVR rates were
btained in group A than group B among patients with
enotype 1/4 (51/93 [54.8%] vs 37/93 [39.8%]; P � .04), with
enotype 2/3 (59/67 [88.1%] vs 50/67 [74.6%]; P � .046),
ithout cirrhosis (96/127 [75.6%] vs 75/134 [55.9%]; P �

005), and with baseline levels HCV RNA �500,000 IU/mL
58/84 [69%] vs 43/93 [46.2%]; P � .002). SVR rates in
roups A and B were not statistically different among pa-
ients with baseline HCV RNA �500,000 IU/mL (52/76
68.4%] vs 44/67 [65.7%]; P � .727) or in patients with
irrhosis (14/33 [42.4%] vs 12/26 [46.1%]; P � .774). CON-
LUSIONS: In patients with chronic HCV infection,
eginterferon alfa-2a plus ribavirin produced a signifi-
antly higher SVR rate than peginterferon alfa-2b plus
ibavirin.

egylated interferon (peginterferon) plus ribavirin is the
treatment of choice for chronic infection with hepatitis

virus (HCV). When administered in a pegylated formula-
ion, the half-life of interferon is prolonged because of
ovalent binding of the polyethylene glycol molecule to the
nterferon moiety. Consequently, sustained virological re-
ponse (SVR) rates have increased from �20% to �60% with
he combination of peginterferon plus ribavirin in patients

ith chronic HCV infection.1–4
There are 2 commercially available peginterferons, and
andomized controlled trials have shown that both pegin-
erferon alfa-2a and peginterferon alfa-2b are effective and
afe when administered in combination with ribavirin. Re-
ently, data from 2 small clinical studies suggest that pegin-
erferon alfa-2a produces a 14%–15% greater rate of early
irological response (EVR) or SVR than peginterferon alfa-
b, although both studies failed to show a statistically
ignificant difference because of insufficient sample sizes.5,6

he present study aimed to compare the efficacy and safety
f peginterferon alfa-2a versus peginterferon alfa-2b in com-
ination with an identical dose of ribavirin in patients with
hronic HCV infection.

Patients and Methods
Selection of Patients
Consecutive interferon-naive adults (aged 18 years

r older) seen at the Liver Unit of Cardarelli Hospital
Napoli, Italy) who had chronic HCV infection were eligible
or enrollment. Patients were required to have a detectable
erum HCV RNA level, have an alanine aminotransferase
ALT) level �1.5 times the upper limit of normal for �6

onths, have a liver biopsy performed within 12 months of
tarting treatment graded according to Scheuer’s7 criteria
unless not indicated or refused), have a negative pregnancy
est result, use contraceptive methods during therapy and
or 6 months after the end of treatment, and have abstained
rom alcohol use for at least 6 months. Cirrhosis was as-
essed on the basis of clinical and laboratory test results,
iver-spleen ultrasonography, and upper gastrointestinal en-
oscopy in patients ineligible for and in those who refused
liver biopsy. Patients were excluded if they had a hemo-

lobin level �120 g/L; had a neutrophil count �1.5 �
09/L or a platelet count �70 � 109/L; had an abnormal
erum creatinine level; were hepatitis B surface antigen pos-
tive or human immunodeficiency virus positive; had any
ther cause of liver disease; had a history of liver decom-

Abbreviations used in this paper: CI, confidence interval; ETR, end-
f-treatment response; EVR, early virological response; peginterferon,
egylated interferon; SVR, sustained virological response.

© 2010 by the AGA Institute
0016-5085/10/$36.00
doi:10.1053/j.gastro.2009.10.005
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ensation; had clinically relevant depression or any other
sychiatric disease; had cancer; had severe cardiac, pulmo-
ary, or renal disease; or had uncontrolled diabetes or severe
ypertension with vascular complications, including reti-
opathy.

Study Design
This prospective, randomized, open-label, single-

enter trial was conducted at the Liver Unit of Cardarelli
ospital. The study design was approved by the indepen-
ent ethical committee of the institution, and all patients
rovided written informed consent to treatment. Patients
ho accepted the treatment were assigned to one of the
treatment arms on the basis of a computer-generated

andomization list that was not available to the treating
hysician. The physician received the communication on
he allocation of each patient from an independent re-
earcher who did not know the patient or his or her
haracteristics except the genotype in order to use the list
repared for genotype 1 or 4 or the list for genotype 2 or
. Patients at the end of the diagnostic process, if they
ccepted to be treated, were randomized.

Patients assigned to group A received subcutaneous
eginterferon alfa-2a 180 �g once weekly (Pegasys; Hoff-
ann–LaRoche, Basel, Switzerland) plus ribavirin (Cope-

us; Hoffmann–LaRoche). Those assigned to group B
eceived subcutaneous peginterferon alfa-2b 1.5 �g/kg
ody wt once weekly (PegIntron; Schering–Plough Corp,
enilworth, NJ) plus ribavirin (Rebetol; Schering–Plough
orp). The dosage of ribavirin was determined by body
eight (1000 mg/day in patients �75 kg; 1200 mg/day in
atients �75 kg). Treatment was administered for 24
eeks in patients infected with HCV genotype 2 or 3 and

or 48 weeks in patients infected with HCV genotype 1 or
. Drug dosages and treatment durations were estab-

ished according to recommendations of the Italian As-
ociation for the Study of the Liver (Associazione Italiana
er lo Studio del Fegato), which were prepared in the
utumn of 2003 and released in February 2004.

Adherence was measured according to the “80/80/80”
ule,8 which refers to the quantity of peginterferon and
ibavirin administered (percentage of the planned total
ose) and the total duration of treatment (percentage of
he planned duration). Patients who took at least 80% of
he 2 drugs for at least 80% of the scheduled time were
onsidered to be adherent.

Serum HCV RNA was evaluated with a qualitative
olymerase chain reaction assay (Cobas Amplicor HCV
est v2.0, Roche Diagnostics (Hoffmann-LaRoche, Basel,
witzerland); limit of detection, 50 IU/mL) before treat-
ent (week 0); at study weeks 12, 24, and 48 in all

atients; and at week 72 in patients infected with geno-
ype 1 or 4. A quantitative HCV RNA test (Cobas Ampli-
or HCV Monitor Test v2.0, Roche Diagnostics; limit of
uantization, 600 IU/mL) was performed at weeks 0, 12,
nd 24. HCV genotype was assessed by INNO-LiPA (In-

ogenetics NV, Gent, Belgium) HCV test. T
Patients were assessed every 2 weeks during the first 2
onths and every month thereafter during treatment as
ell as 3 and 6 months after the end of therapy. Com-
lete blood counts and serum aminotransferase (aspar-
ate aminotransferase/ALT) levels were assessed every 2
eeks for the first 2 months of therapy and monthly

hereafter or more frequently if necessary. Serum creati-
ine level and routine laboratory test results were
hecked monthly. Thyroid function tests were performed
t baseline and every 3 months thereafter or more fre-
uently if necessary. Cardiac, chest, renal, and ocular
ssessment was performed before and at the end of ther-
py. Hepatobiliary ultrasonography was conducted at
tudy entry and every 6 months during the study and
ollow-up periods.

Definition of Response and End Points
End-of-treatment response (ETR) and SVR were de-

ned, respectively, as a negative qualitative HCV RNA level
t the end of treatment and after 24 weeks of untreated
ollow-up. EVR was defined as qualitative HCV RNA nega-
ive (complete EVR) or a reduction from baseline HCV RNA
evel of �2 log10 IU/mL at week 12 (partial EVR). All
atients with detectable HCV RNA at week 24 stopped
reatment and were classified as nonresponders. Virological
elapse was defined as reversion to HCV RNA–positive sta-
us in a patient who had an undetectable HCV RNA level
�50 IU/mL) at the end of treatment. Adverse events were
ecorded during each outpatient visit. No patient received
reatment with erythropoietin or granulocyte colony–stimu-
ating factor. The end point of the study was SVR.

Dose Modifications
The dosage of peginterferon was reduced by half if

he neutrophil count decreased to �0.75 � 109/L or the
latelet count decreased to �50 � 109/L. Peginterferon
reatment was discontinued if the neutrophil count was

0.50 � 109/L or the platelet count was �25 � 109/L.
eginterferon dosages were reduced in 25% decrements or
iscontinued because of adverse events. The dosage of
ibavirin was reduced in 200-mg decrements, as neces-
ary, if hemoglobin level decreased to �100 g/L or by
30 g/L, or in the event of a severe cough or intolerable

tching. Ribavirin treatment was discontinued if hemo-
lobin level decreased to �85 g/L.

Statistical Analysis
The study was designed to have 80% power to

etect a difference of 15% or more in SVR rates between
he 2 treatment groups. Based on this assumption, 160
atients were enrolled in each treatment group. Contin-
ous variables are expressed as mean and SD or median
nd range. Frequencies were calculated for categorical
ariables, with the difference between groups reported
ith 95% confidence intervals (CIs). The Mann–Whitney

ank sum test was used to compare continuous variables.

he �2 test was used, with Yates’ correction where appli-
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able, to compare categorical variables. Multivariable lo-
istic stepwise regression analysis was used to explore the
ndependent effect of the treatment and the baseline
actors (age, body weight, body mass index, sex, presence
f cirrhosis, ALT level, HCV RNA level, HCV genotype)
n the likelihood of achieving SVR. All P values were 2
ided with a .05 threshold for statistical significance. All
tatistical procedures were performed using SPSS version
3.0 for Windows (SPSS Inc, Chicago, IL). All patients
ho took at least one dose of the study medication
ere included in the efficacy analysis according to

ntention-to-treat principle. Patients who withdrew
rom the study for any reason were considered to be
onresponders in the efficacy assessment. Safety re-
ults are reported for the entire population and by
CV genotype because of the difference in treatment
uration. In fact, patients treated for longer durations
re at greater risk for adverse effects.

Results
Between March 2004 and December 2006, 408

atients were screened, of whom 320 (78%) were enrolled
Supplementary Figure 1). All patients were white, and
he baseline characteristics of the 2 treatment groups
ere similar (Table 1).
A liver biopsy specimen was obtained in the chronic

able 1. Baseline Characteristics

Group A: pegin
alfa-2a plus r

(n � 16

emography and anthropometry
Mean (SD) age (y) 51.3 (10.3)
Sex, male/female (% male) 81/79 (50.6)
Mean (SD) body wt (kg) 70.4 (10.6)
Mean (SD) body mass index (kg/m2) 25.5 (3.1)
Body wt �75 kg, n (%) 107 (66.9)
Body wt �75 kg, n (%) 53 (33.1)

iagnosis, n (%)
Chronic hepatitis 127 (79.4)
Cirrhosis 33 (20.6)

With biopsy 21 (13.1)
Without biopsy 12 (7.5)

CV RNA level in serum
Median (range) HCV RNA (IU/mL � 103) 570 (0.37–
No. (%) with �500 IU/mL � 103 76 (47.5)
No. (%) with �500 IU/mL � 103 84 (52.5)
Genotype 1/4, median (range) 600 (0.37–
Genotype 2/3, median (range) 530 (11.9–

enotype, n (%)
1 89 (55.6)
2 49 (30.6)
3 18 (11.3)
4 4 (2.50)
1/4 93 (66.3)
2/3 67 (33.7)
1/4, chronic hepatitis/cirrhosis 69 (74.2)/24
2/3, chronic hepatitis/cirrhosis 58 (86.6)/9 (
ean (SD) ALT level (times upper limit of normal) 2.36 (1.44)
epatitis group in 230 patients (88.1%), in whom the fibro- 4
is grade was 2.13 (�1.03). Thirty-one patients (9.7%) re-
used to submit to the procedure. In this group, we used the
riteria for diagnosis outlined in Patients and Methods
ecause it was absolutely necessary to exclude cirrhosis. In
atients with clear-cut signs of cirrhosis (19/320 [5.9%]),
iopsy was not ethically justified because of the risk and no
enefit for the patient. The criteria we used for clinical
iagnosis of cirrhosis were presence of esophageal varices at
ndoscopy, low platelet count (�100 � 109/L), and ultra-
ound alterations typical for liver cirrhosis. The diagnosis
as assumed as correct only if all 3 criteria were satisfied.

Efficacy
Overall, an EVR, as reported in Table 2, was ob-

ained by 253 of 320 patients (79.1%): 136 (85%) in group
and 117 in group B (73%). This difference is statistically

ignificant (difference, 12%; 95% CI, 2.9%–21%; P � .009).
he majority of patients obtained a complete EVR, while

he number of those who obtained a partial EVR was only
.8%, with no difference between group A and group B.

An ETR was obtained in 237 patients (74.1%), 134
83.8%) in group A versus 103 patients (64.4%) in group

(difference, 19.4%; 95% CI, 9.8%–28.5%; P � .0001), and
n SVR was obtained in 197 patients (61.6%; 95% CI,
6.2%– 66.9%), including 110 of 160 (68.8%; 95% CI,
1.6%–75.9%) in group A versus 87 of 160 (54.4%; 95% CI,

ron
in

Group B: peginterferon alfa-2b
plus ribavirin
(n � 160) Overall (n � 320)

48.9 (11.3) 50.2 (10.9)
94/66 (58.8) 175/145 (54.7)

69.9 (10.7) 70.0 (10.7)
25.3 (3.0) 25.4 (3.1)
110 (68.8) 217 (67.8)
50 (31.3) 103 (32.2)

134 (83.7) 261 (81.6)
26 (16.3) 59 (18.4)
19 (11.9) 40 (12.5)
7 (4.4) 19 (5.9)

0) 604 (0.20–10,800) 600 (0.20–10,800)
67 (41.9) 143 (44.7)
93 (58.1) 177 (55.3)

0) 654 (0.86–10,800) 610 (0.37–10,800)
8) 600 (0.20–5170) 594 (0.20–8138)

92 (57.5) 181 (56.6)
50 (31.2) 99 (30.9)
17 (10.6) 35 (10.9)
1 (0.62) 5 (1.6)

93 (66.3) 186 (58.1)
67 (33.7) 134 (41.9)

8) 75 (88.1)/18 (11.9) 144 (77.4)/42 (22.6)
) 59 (88.1)/8 (11.9) 117 (87.3)/17 (12.7)

2.45 (1.82) 2.40 (1.64)
terfe
ibavir
0)

855

855
813

(25.
13.4
6.7%– 62.1%) in group B. The difference between the 2
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roups is 14.4% (95% CI, 3.7%–24.6%; P � .008). The total
umber of patients who experienced a relapse during

ollow-up was 40 of 320 (12.5%), including 24 of 160
15%) in group A versus 16 of 160 (10%) in group B
difference, 5%; 95% CI, �2.3% to 12.4%; P � .176).
mong patients without cirrhosis, an SVR was achieved
y 171 of 261 patients (65.5%), including 96 of 127
75.6%) in group A and 75 of 134 (55.9%) in group B
difference, 19.7%; 95% CI, 8.11%–30.4%; P � .005).
mong the 59 patients with cirrhosis, 26 obtained an
VR (44.1%), including 14 of 33 (42.4%) in group A versus
2 of 26 (46.1%) in group B (difference, 3.7%; 95% CI,
20.4% to 27.6%; P � .774). An SVR was obtained in 96

f 143 patients (67.1%) with a baseline HCV RNA level
500,000 IU/mL, including 52 of 76 (68.4%) in group A

nd 44 of 67 (65.7%) in group B (difference, 2.7%; 95% CI,
12.4% to 17.9%; P � .727). In 177 patients with a

aseline HCV RNA level �500,000 IU/mL, 101 achieved
n SVR (57.1%), including 58 of 84 (69%) in group A and
3 of 93 (46.2%) in group B (difference, 22.8%; 95% CI,
.2%–36.0%; P � .002). An ETR was obtained in 116 of
86 patients (62.4%) infected with genotype 1 or 4, in-
luding 70 of 93 (75.3%) in group A versus 46 of 93
49.5%) in group B (difference, 25.8%; 95% CI, 11.9%–
8.4%; P � .0003), and an SVR was obtained in 88 of 186
atients (47.3%), including 51 of 93 (54.8%) in group A
nd 37 of 93 (39.8%) in group B (difference, 15%; 95% CI,
.72%–28.5%; P � .040). Relapse during follow-up occurred

n 28 patients (15.1%) overall, including 19 of 93 (20.4%) in
roup A and 9 of 93 (9.7%) in group B (difference, 10.7%;

able 2. Virological Response During Treatment and at the E

Group A: peginterferon
alfa-2a plus ribavirin (n � 160)

VR, n (%) 136 (85)
Complete 121 (75.6)
Partial 15 (9.4)

TR, n (%) 134 (83.8)
VR, n (%) 110 (68.8)
VR by genotypes, no./total (%)
1/4 72/93 (77.4)
2/3 64/67 (95.5)
2 47/49 (95.9)
3 17/18 (94.4)

VR by genotypes, no./total (%)
1/4 51/93 (54.8)
2/3 59/67 (88.1)
2 45/49 (91.8)
3 14/18 (77.8)

VR by diagnosis, no./total (%)
Chronic hepatitis 96/127 (75.6)
Cirrhosis 14/33 (42.4)

VR by baseline HCV RNA level
in serum, no./total (%)

�500,000 IU/mL 52/76 (68.4)
�500,000 IU/mL 58/84 (69.0)

P � .21 for the comparison between SVR in genotype 2 versus gen
5% CI, 0.38%–21.1%; P � .040). Among 134 patients in- .
ected with genotype 2 or 3, 121 (90.3%) achieved an ETR,
ncluding 64 of 67 (95.5%) in group A and 57 of 67 (85.1%)
n group B (difference, 10.4%; 95% CI, 0.16%–21.3%; P �
80), and an SVR was obtained by 109 of 134 patients
81.3%), including 59 of 67 (88.1%) in group A and 50 of 67
74.6%) in group B (difference, 13.5%; 95% CI, 0.14%–26.4%;
� .046). A total of 12 of 134 patients with genotype 2 or
experienced a relapse during follow-up (8.9%), including 5
f 67 (7.5%) in group A and 7 of 67 (10.4%) in group B
difference, 2.9%; 95% CI, �7.32% to 13.5%; P � .54). Pa-
ients infected with genotype 2 had a higher overall SVR
ate (83/99; 83.8%) than those infected with genotype 3
26/35; 74.3%), although the difference was not statistically
ignificant (P � .21). Among those with genotype 2 infec-
ion, 45 of 49 patients (91.8%) in group A and 38 of 50 (76%)
n group B (P � .06) obtained an SVR. Among those
nfected with genotype 3, an SVR was obtained by 14 of 18
atients (77.8%) in group A and 12 of 17 (70.6%) in group
(P � .92).

Factors Related to SVR
According to multivariate stepwise analysis, we

ncluded in the model the following preselected variables:
ge, body weight, body mass index, sex, absence of cir-
hosis, ALT level, HCV RNA level, HCV genotype, and
chedule of treatment. Male gender (odds ratio, 1.93; 95%
I, 1.17–3.20; P � .011), absence of cirrhosis (odds ratio,
.36; 95% CI, 1.28 – 4.41; P � .007), treatment with pegin-
erferon alfa-2a (odds ratio, 2.32; 95% CI, 1.39 –3.88; P �

f Follow-Up

roup B: peginterferon
b plus ribavirin (n � 160) Overall (n � 320)

P value for the
comparison

with group A vs B

117 (73.1) 253 (79.1) .009
104 (65) 223 (69.7) .037

13 (8.1) 28 (8.8) .692
103 (64.4) 237 (74.1) �.0001
87 (54.4) 197 (61.6) .008

62/93 (66.7) 134/186 (72.0) .102
55/67 (82.1) 119/134 (88.8) .028
41/50 (82.0) 88/99 (88.9) .059
14/17 (82.4) 31/35 (88.6) .554

37/93 (39.8) 88/186 (47.3) .04
50/67 (74.6) 109/134 (81.3) .046
38/50 (76.0) 83/99 (83.8) .062
12/17 (70.6) 26/35 (74.3)a .92

75/134 (55.9) 171/261 (65.5) .005
12/26 (46.1) 26/59 (44.1) .774

44/67 (65.7) 96/143 (67.1) .727
43/93 (46.2) 101/177 (57.1) .002

3.
nd o

G
alfa-2
001), and infection with genotype 2 or 3 (odds ratio,
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.83; 95% CI, 2.81– 8.31; P � .0001) were all indepen-
ently associated with SVR.

Adverse Events and Dose Reductions
The dosage of peginterferon and/or ribavirin was

educed in most patients, and only 30 of 320 patients
9.4%) reported no adverse events. The type and incidence
f adverse events were very similar in the 2 treatment
roups. Twenty-six patients (8.1%) were classified as non-
esponders because of interruption of therapy due to any
ype of adverse event, including 4 of 26 (15.4%) in group

and 22 of 26 (84.6%) in group B (P � .0005). In detail,
or adverse events, the causes for stopping therapy in
roup A were dermatitis (1), severe depression (1), pruri-
us (1), and hyperthyroidism (1). In group B, the causes
ere fatigue (2), myalgia (2), severe depression (3), nausea

1), pruritus (2), alopecia (1), irritability (1), hyperthyroid-
sm (1), decreased appetite (2), dermatitis (1), and cough
1). Of the 5 patients with laboratory abnormalities,
ne patient discontinued because of a high decrease in
latelet count, 2 patients discontinued because of neu-
ropenia, and the other 2 patients discontinued because
f anemia. The use of erythropoietin and granulocyte-
timulating growth factors was prohibited by regulation

able 3. Adverse Events Included Are Those Reported With a

Group A peginterferon
alfa-2a plus ribavirin

(#93) genotypes 1 and 4

Group B peginte
alfa-2b plus rib

(#93) genotypes

iscontinuation 3 (3.2) 13 (14)
Laboratory

abnormalities
0 5 (5.4)

Adverse events 3 (3.2) 8 (8.6)
ose modification
Anemia 17 (18.3) 20 (21.5)
Neutropenia 3 (3.2) 3 (3.2)
Thrombocytopenia 4 (4.3) 3 (3.2)
Adverse events 33 (35.5) 33 (35.5)
The 80/80/80 rulea 43 (46.2) 20 (21.5)b

o adverse events 9 (9.7) 7 (7.5)
ny adverse events
Fatigue 54 (58.1) 55 (59.1)
Arthralgia 34 (36.6) 42 (45.2)
Irritability 30 (32.3) 30 (32.3)
Decreased appetite 23 (24.7) 21 (22.6)
Fever 22 (23.7) 44 (47.3)
Pruritus 15 (16.1) 16 (17.2)
Headache 14 (15.1) 18 (19.4)
Cough 14 (15.1) 15 (16.1)
Myalgia 14 (15.1) 16 (17.2)
Dermatitis 13 (14.0) 7 (7.5)
Nausea 10 (10.8) 12 (12.9)
Dyspnea 11 (11.8) 13 (14.0)
Thyroid abnormalities 10 (10.8) 9 (9.7)
Insomnia 7 (7.5) 8 (8.6)
Alopecia 6 (6.5) 13 (14.0)
Depression 5 (5.4) 6 (6.5)

OTE. All values are expressed as n (%).
Patients who took at least 80% of the 2 drugs for at least 80% of th
P � .0004 for the comparison between peginterferon alfa-2a and pe

P � .27 for the comparison between peginterferon alfa-2a and peginterfe
f the National Health System at time of the planning of
he study. Only recently the National Health System has
llowed the use of the 2 drugs, but only for responders, to
void the loss of therapeutic response; however, this was
one when it was no longer necessary for our patients
ecause the trial was at the end.

More than 50% of patients were unable to comply with
he 80/80/80 rule, especially those infected with genotype

or 4 (Table 3). No patient was lost to follow-up. No
erious adverse events were reported. Serious adverse
vents were defined as follows: death, any kind of life-
hreatening event, and any kind of adverse effect requir-
ng hospitalization.

Discussion
In this study, peginterferon alfa-2a produced a

ignificantly greater SVR rate than peginterferon alfa-2b
n patients with chronic HCV infection. Previous com-
arative studies have investigated the antiviral activity
nd pharmacokinetic properties of the 2 formula-
ions.9 –11 A pharmacokinetic analysis in 22 patients
howed that peginterferon alfa-2a was still detectable 168
ours after administration at a dosage of 180 �g/wk but

uency More Than 5%

n

4

Group A peginterferon
alfa-2a plus ribavirin

(#67) genotypes 2 and 3

Group B peginterferon
alfa-2b plus ribavirin

(#67) genotypes 2 and 3 Overall

1 (1.5) 9 (13.4) 26 (8.1)
0 0 5 (1.6)

1 (1.5) 9 (13.4) 21 (6.6)

13 (19.4) 10 (14.9) 60 (18.7)
1 (1.5) 1 (1.5) 8 (2.5)
3 (4.5) 3 (4.5) 13 (4.1)

19 (28.4) 23 (34.3) 108 (33.7)
48 (71.6) 42 (62.7)c 153 (47.8)

7 (10.4) 7 (10.4) 30 (9.4)

39 (58.2) 31 (46.3)
14 (20.9) 24 (35.8)
23 (34.3) 19 (28.4)

7 (10.4) 13 (19.4)
8 (11.9) 31 (46.3)

12 (17.9) 8 (11.9)
11 (16.4) 10 (14.9)
6 (9.0) 5 (7.5)
9 (13.4) 14 (20.9)
6 (9.0) 2 (3.0)
4 (6.0) 3 (4.5)
2 (3.0) 6 (9.0)
2 (3.0) 0
4 (6.0) 9 (13.4)
3 (4.5) 9 (13.4)
6 (9.0) 3 (4.5)

heduled time.
rferon alfa-2b in genotypes 1 and 4.
Freq

rfero
avirin
1 and

e sc
ginte
ron alfa-2b in genotypes 2 and 3.



t
�
u
A
c
t
p
l
o
I
r
s
s
1
t
a
w
a
f
t
p
t
b
w

p
o
s
1
t
p
5
i
4
c
3
1
s
c
r
c
i

P
r
w
a
t

s
9
t
w
p

i
w

c
t
s
p
r
r
9
r
c

t
f
a
u
n
e
g
t
f
i

S
c
t
t
b
e

p
a
S

s
1
2
p
p
p
I
t
f

a
g
fi
p

s
t
w

a
g

2
g

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 PEGINTERFERON �LFA-2A VS PEGINTERFERON ALFA-2B 121
hat peginterferon alfa-2b administered at a dosage of 1.0
g · kg�1 · wk�1 (ie, lower than in the present study) was
ndetectable in 92% of patients at the same time point.9

t week 12, mean serum HCV RNA levels were signifi-
antly lower in patients treated with peginterferon alfa-2a
han peginterferon alfa-2b (P � .01). In contrast, the
harmacodynamic profile (induction of 2=-5=-oligoadeny-

ate synthetase, neopterin, and �2 -microglobulin activity)
f the 2 peginterferons was similar in the same patients.10

n another study11 in 36 patients with genotype 1, those
eceiving peginterferon alfa-2b 1.5 �g · kg�1 · wk�1 had
ignificantly greater up-regulation of interferon alfa re-
ponse genes than those receiving peginterferon alfa-2a
80 �g/wk (ribavirin 13 mg · kg�1 · day�1 was adminis-
ered after week 4). Patients treated with peginterferon
lfa-2b also had greater log10 maximum and log10 time-
eighted average decreases in serum HCV RNA levels,
nd a correspondingly greater proportion of peginter-
eron alfa-2b–treated patients achieved �2 log10 reduc-
ion in serum HCV RNA levels by week 8 (72% vs 44% of
eginterferon alfa-2a–treated patients; P � .09). Al-
hough these data suggest that peginterferon alfa-2b has
etter biological activity, the between-group differences
ere not statistically significant.
To date, only 2 randomized clinical studies have com-

ared the efficacy of the peginterferon formulations, neither
f which was sufficiently powered to detect a statistically
ignificant difference in SVR rates.5,6 Despite a difference of
5% in the EVR rate between patients treated with pegin-
erferon alfa-2a 180 �g/wk plus ribavirin (n � 58) and
eginterferon alfa-2b 1.5 �g · kg�1 · wk�1 plus ribavirin (n �
8) in one study, the difference was not statistically signif-

cant (82% vs 67%, respectively; P � .08).5 An SVR rate of
8.6% was obtained in patients with genotype 1 who re-
eived peginterferon alfa-2a 180 �g/wk plus ribavirin (n �
7) and 35.1% in those treated with peginterferon alfa-2b
.5 �g · kg�1 · wk�1 plus ribavirin (n � 37) in a second
tudy, but the sample size was too small to show a statisti-
ally significant difference.6 The 14.4% difference in SVR
ate in favor of peginterferon alfa-2a in the present study is
onsistent with the between-group differences of 14%–15%
n rates of EVR and SVR in these 2 trials.

In the retrospective phase of the large (n � 2149)
ROBE study (sponsored by Hoffmann–La Roche),12 the
ate of SVR was higher in genotype 1 patients treated
ith peginterferon alfa-2a than with peginterferon
lfa-2b (45% vs 38.4%; P � .04). The prospective phase of
his study is yet to be completed.

Similar to the PROBE study, a recently published ob-
ervational retrospective study of a large cohort (N �
544) of US veterans13 reported that treatment of geno-
ype 1 patients with peginterferon alfa-2a was associated
ith a higher likelihood of SVR than treatment with
eginterferon alfa-2b.
In the present study, the 2 peginterferons were admin-

stered at dosages recommended in treatment guidelines

ith a sample size adequate to draw reliable conclusions (
oncerning efficacy and safety. Ribavirin was adminis-
ered at weight-based dosages that were stable during the
tudy, so the only independent variable was the type of
eginterferon. An SVR was achieved in 68.8% of patients
andomized to peginterferon alfa-2a and 54.4% of those
andomized to peginterferon alfa-2b (difference, 14.4%;
5% CI, 3.7%–24.6%; P � .008). The apparently high SVR
ates may be due to the low number of patients with
irrhosis enrolled in the study (n � 59; 18.4%).

In subgroup analyses, the SVR rate was 47.3% in pa-
ients with genotype 1/4 (54.8% in recipients of peginter-
eron alfa-2a and 39.8% in recipients of peginterferon
lfa-2b; difference, 15%; P � .040). Genotype 4 is very
ncommon in southern Italy. Table 1 shows that the
umber of these patients is only 5 (1.6% of the total) not
qually distributed because they were randomized to-
ether with genotype 1. For this reason, 4 patients were
reated with peginterferon alfa-2a and one with peginter-
eron alfa-2b. Only one of them responded, and she was
n the peginterferon alfa-2b arm.

Among those infected with genotype 2/3, the overall
VR rate was much higher (81.3%). The SVR rate was
onsiderably higher in patients infected with genotype 2
han genotype 3 (83.8% vs 74.3%, respectively). Although
his difference is not statistically significant (P � .21), we
elieve that these genotypes should no longer be consid-
red to be a homogeneous group.

In patients without cirrhosis, the SVR rate was 75.6% in
eginterferon alfa-2a recipients and 55.9% in peginterferon
lfa-2b recipients (P � .005); in patients with cirrhosis, the
VR rates were 42.4% and 46.1%, respectively (P � .77).

Another interesting finding of this study is the relation-
hip between SVR and the baseline HCV RNA level. In the
43 patients with an HCV RNA level �500,000 IU/mL, the
treatments were not statistically different (SVR of 68.4% in
atients treated with peginterferon alfa-2a and 65.7% in
atients treated with peginterferon alfa-2b; P � .727). In
atients with baseline serum HCV RNA levels �500,000
U/mL, the SVR rate was 69.0% in those treated with pegin-
erferon alfa-2a and 46.2% in those treated with peginter-
eron alfa-2b (P � .002).

However, it is important to note that our subgroup
nalyses are post hoc and thus the results should be re-
arded with caution. Our subgroup results should be veri-
ed with a prospective trial that is specifically designed and
owered to confirm or not confirm our results.

A multivariate analysis showed that male gender, ab-
ence of cirrhosis, use of peginterferon alfa-2a, and infec-
ion with genotype 2/3 were independently associated
ith SVR.
Only 30 of 320 patients (9.4%) did not experience

dverse events, with no difference between group A and
roup B.

The results of a very large randomized trial comparing
regimens of peginterferon therapy in patients with

enotype 1 in the United States were recently reported

IDEAL trial).14 The IDEAL trial showed no difference in



S
a
f
d
c
o
s
t
a
u
s
r
s
t
p
r
t
i
t
d
o
q
m
b
d
w
r
f

h
p
i
p
f

a
G
1

1

1

1

1

1

R

D
H
a

C

r
S
a
n

M

C
LIN

IC
A

L
A

D
V

A
N

C
ES

IN
LIV

ER
,
P
A

N
C
R
EA

S,
A

N
D

B
ILIA

R
Y

TR
A

C
T

122 ASCIONE ET AL GASTROENTEROLOGY Vol. 138, No. 1
VR rates between patients treated with peginterferon
lfa-2a plus ribavirin and those treated with peginter-
eron alfa-2b plus ribavirin. There was a number of fun-
amental differences between the IDEAL trial and the
urrent study that may help to explain the different
utcomes: (1) a multicenter postapproval industry-spon-
ored trial versus an investigator-initiated single-center
rial, (2) a US population with higher body mass index
nd more black/Latino patients versus a European pop-
lation, (3) 2 different ribavirin regimens with different
tarting doses and dose reduction rules versus equal
ibavirin doses in all patients, (4) a genotype 1– only
tudy vs all genotypes, and (5) different laboratories for
esting the main indicator of response (HCV RNA by
olymerase chain reaction). In fact, using a fixed dose of
ibavirin in all the genotypes treated and in the 2 groups
reated with peginterferons might have given a better
ndication of the different performance of the 2 pegin-
erferons themselves without a confounding effect of
iffering ribavirin doses and dose reductions. The results
f the 2 studies, when analyzed together, may indeed be
uite compatible with closer inspection of end-of-treat-
ent and relapse results in the IDEAL trial. However,

ecause these trials were designed so differently and con-
ucted in very different populations with HCV infection,
e do not believe they can be directly compared. The

eader should not draw conclusions across populations
rom either study.

In conclusion, this single-center, randomized, head-to-
ead study indicates that (1) the safety profile of the 2
reparations is similar and (2) in the populations stud-

ed, the rate of SVR obtained with peginterferon alfa-2a
lus ribavirin is higher than that achieved with peginter-
eron alfa-2b plus ribavirin.

Supplementary Data

Note: To access the supplementary material
ccompanying this article visit the online version of
astroenterology at www.gastrojournal.org and at doi:
0.1053/j.gastro.2009.10.005.
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