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Background: Two kinds of peginterferons, peginterferon-a2a (PEG-IFN-02a) and
peginterferon-02b (PEG-IFN-02b), are used in the treatment of chronic hepatitis C virus
(HCV) infection. However, it is unclear which is better in terms of virological responses and
patient compliance. We conducted a meta-analysis to assess which peginterferon was better
when used with ribavirin.

Methods: Relevant clinical trials were identified through the PubMed and EMBASE databases.
Primary outcomes included early virological response (EVR), end of treatment response (ETR)
and sustained virological response (SVR). Secondary outcomes included biochemical and
histological responses and the discontinuation of treatment after adverse events. Meta-analysis
was performed using fixed-effect or random-effect methods, depending on absence or presence
of significant heterogeneity. Analyses were performed with Review Manager Version 4.2.2.
Results: Seven clinical trials were included that involved 3,526 patients in total; six were
randomized clinical trials (RCTs) and one was nonrandomized. PEG-IFN-02a plus ribavirin
was better than PEG-IFN-02b plus ribavirin with regards to ETR (relative risk [RR]=1.21,95%
confidence interval [CI]: 1.14—1.28). This advantage was less obvious for EVR (RR =1.12, 95%
CI: 1.06-1.19) and SVR (RR=1.10, 95% CI: 1.02—1.18). Patients who received PEG-IFN-0.2a
were less likely to discontinue treatment for safety reasons (RR = 0.85, 95% CI: 0.52—1.38).
Conclusion: We demonstrated that PEG-IFN-02a was a better choice than PEG-IFN-02b in
terms of virological responses.

Keywords: peginterferon-o2a (PEG-IFN-02a), peginterferon-02b (PEG-IFN-02b), ribavirin,
chronic hepatitis C virus (HCV) infection, treatment

Introduction

Hepatitis C virus (HCV) is a ribonucleic acid (RNA) virus that causes a wide range
of liver diseases, including hepatitis, cirrhosis and hepatocellular carcinoma (HCC).
In chronic HCV infection, a sustained response to treatment can be achieved with
interferon alpha (IFN-or) in between 10% and 20% of patients.! The addition of ribavirin
to this treatment results in a more than a twofold increase in sustained response rates.>
The treatment with IFN-o has been improved by replacing IFN-o with pegylated
interferon o (PEG-IFN-o) whose half-life is much longer. Two forms of PEG-IFN are
applied clinically: PEG-IFN-0.2a is a branched molecule with a molecular mass of 40
kDa,* and PEG-IFN-02b is a linear molecule with a molecular mass of 12 kDa. Nowa-
days, the standardized treatment for patients with chronic hepatitis C is PEG-IFN-o
administered weekly plus daily ribavirin therapy for 48 consecutive weeks in the case
of genotype 1 HCV infection and 24 weeks for genotypes 2 and 3. The efficacy of
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anti-viral treatment can be determined by the different viral
response rates at different time points. Such parameters
include rapid response rate (RVR; a reduction in HCV RNA
levels by at least 2 log10 from the baseline at week four of
therapy), early virological response rate (EVR; a reduction
in HCV RNA levels by at least 2 log10 from the baseline at
week 12 of therapy), end of treatment response (ETR; viral
negativity at the end of treatment), sustained virological
response (SVR, undetectable serum HCV RNA by a sensi-
tive molecular assay 24 weeks after the end of therapy).* The
most important parameter is the SVR, which is the goal of
anti-viral treatment.>

Although both forms of IFN-o are effective in the
treatment of HCV infection, the differences between the
efficacies of PEG-IFN-02a and PEG-IFN-02b are unclear.
Some researchers believe that PEG-IFN-02b induces a
better virological response during the first eight weeks of
treatment,’® but others draw different conclusions.? The aim
of the present study was to elucidate whether there are any
differences between the use of PEG-IFN-02a plus ribavi-
rin or PEG-IFN-02b plus ribavirin in terms of EVR, ETR
and SVR.

Materials and methods

Literature search and data extraction

Two independent reviewers searched the electronic data-
bases of PubMed and EMBASE. Our searching strategy
used a combination of “PEG-IFN OR peginterferon AND
ribavirin AND HCV” with the limitation of being “clinical
trial or randomized clinical trial (RCT) or controlled
clinical trial”. Searching results had to be in English or
Chinese. We also identified articles through bibliographies
in relevant articles. We identified all the relevant outcomes
of our researching by reading titles, abstract and full text.
We also contacted authors of any articles which presented
relevant information but not published. Unpublished
data was accepted when the authors were kind enough to
provide them.

Data was gathered and the methodological quality of
each study was assessed by the two reviewers indepen-
dently. Any dissents between the reviewers were resolved
by discussion. The assessment of the quality of the trial
included an evaluation of the randomization and blinding
procedures. The data gathered included the following: age,
gender, sample size, titer of HCV RNA before treatment,
the regimen of intervention, the duration of follow-up,
EVR, ETR, SVR, numbers of adverse events, and HCV
genotype.

Inclusion and exclusion criteria

Studies were included if they fulfilled these criteria:

1. All eligible references had to be controlled clinical or
randomized controlled trials (RCT), which assessed and
compared the effects of both regimens of PEG-IFN-02a
plus ribavirin and PEG-IFN-02b plus ribavirin. Any
articles that assessed only one treatment regimen were
excluded. Detailed endpoints that related to patients had
to be reported, irrespective of whether or not they had
finished the course of treatment.

2. The diagnosis of chronic HCV infection had to be based
on detectable levels of HCV RNA. The titers of HCV
RNA had to be presented.

3. Baseline characteristics of patients had to include all
aspects of information that related to the demographic
features and the disease.

4. All subjects had to be treatment naive at the commence-
ment of the trial. If the cohort included patients who had
undergone any treatment with IFN or ribavirin before
enrollment into the trial, the data of treatment-naive
patients had to be able to be analyzed separately.

5. Patients enrolled had to be infected solely with HCV
without any other co-existing hepatitis infection.

6. The full text of each reference had to be accessible.
Any reference with only the abstract published online was

excluded. Any trials that did not exclude HCV-infected patients

that were co-infected with HIV or any other hepatitis virus from
their cohorts were also excluded from the systemic review.

Definition of main outcomes

Three primary outcome measures were identified. The
first was the loss of detectable HCV RNA in serum for at
least six months after the end of therapy as an assessment
of SVR. The second was the decrease in the level of the
viral titer by more than or equal to 2logl0 after 12 weeks
of treatment which defined as EVR. Finally, undetectable
serum HCV RNA at the end of treatment assessed the ETR.
The secondary outcome measures included the biochemi-
cal response (normalization of transaminases), histological
response (improvement of grading or staging scores of liver
biopsies before treatment compared to after treatment), and
the discontinuation of treatment due to a severe adverse
event or events

Statistical analysis

We performed an intention-to-treat analysis that included all
patients regardless of whether they completed the treatment
course. We performed fixed-effects or random-effects

submit your manuscript

100

Dove

Hepatic Medicine: Evidence and Research 2010:2


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Use of PEG-IFN-02a or PEG-IFN-02b plus ribavirin for HCV

meta-analyses for all outcomes depending on what the
heterogeneities were. The data of patients who lost to
follow-up were also included by using the last observed
response. The relative risks (RR) with 95% confidence
intervals (CI) were calculated. Heterogeneity was explored
with the use of ¥? and I? tests. The statistical software used
was Review Manager (Version 4.2.2 for Windows; The
Cochrane Collaboration, Oxford, UK).

Results

Search results

We identified 310 references in PubMed and 171 references
in EMBASE; of these, 469 were excluded according to the
criteria described in Section 2.2 after the titles and abstracts
were assessed. The full texts of the remaining 13 references
were scrutinized. Five were excluded as they did not meet our
inclusion criteria.>® Another one was excluded because of
the incomparable dosage of PEG-IFN-0.2b applied.'® Seven
studies were included®!''"'¢ (Figure 1). Six of these studies
were randomly designed prospective head-to-head clinical tri-
als (RCT). The remaining study was a nonrandomly designed
head-to-head clinical trial."!

Features of the trials

The number of participants included in our meta-analysis
from all seven studies was 3,526 subjects. Of these,
1,773 patients were treated with PEG-IFN-02a plus ribavirin,
while 1,753 patients received PEG-IFN-02b plus ribavirin.
In the IDEAL trial (Individualized Dosing Efficacy vs flat
dosing to Assess optimal pegylated interferon therapy taken
in USA, which was accepted by the FDA) 1,016 patients were
treated with low-dose PEG-IFN-0.2b plus ribavirin.! The

310 references were
found in the
PubMed database

171 references were
found in EMBASE

469 references were

» considered to be

Y irelevant to our study
12 references were

identified by reading
titles and abstracts

5 were excluded
as they did not
meet our
inclusion criteria

A,

7 references were
included after the full
texts were scrutinized

Figure | The quality of reporting of meta-analyses (QUOROM) chart for the
meta-analysis.

data from these patients was not included in meta-analysis
(Table 1). All of the patients in the included studies were
treatment-naive. Six trials presented their exclusion criteria
clearly for enrollment'' and the other trial communicated
their exclusion criteria to the authors of this present study
by email. Most of the studies assigned their subjects into two
groups ina 1:1 ratio and applied standard treatment regimens
of PEG-IFN-02a and PEG-IFN-02b, except for the IDEAL
trial, which included a third treatment arm with a lower dose
of PEG-IFN-02b plus ribavirin.'* However, the regimens of
ribavirin were inconsistent among the trials (Table 1).

The EVR rate was between 45.0% and 66.1% in genotype
1 HCV npatients. In the group with HCV infections other
than genotype 1, the EVR rate was as high as 96.7%. The
ETR was between 44% and 70.0% in the group of genotype
1 patients, while in the nongenotype 1 group, the ETR was
between 91% and 96%. Between 32.5% and 50.8% patients
infected with genotype 1 HCV achieved SVR at six months
after treatment, while approximately 90% patients with
nongenotype 1 HCV achieved SVR.

Among all the subjects enrolled the rate of male is
between 27.0% and 70.0% (Table 2). There were 1,051 male
patients in the PEG-IFN-02a plus ribavirin group while,
there were 1,054 male ones in the other group. The age
of the subjects ranged from 43.6 to 52.8 years (Table 2).
Six references reported the levels of the viral load. In most
cases, the viral load levels were similar between the treat-
ment groups except for the report by Sporea et al in which
the viral level of subjects in the PEG-IFN-02b plus ribavirin
group was higher than that in the group treated with PEG-
IFN-02a plus ribavirin. With regards to the follow-up period,
two of the seven references followed their subjects for 12
weeks. They only reported the EVR. The other five studies
followed patients up for 64 weeks (48 weeks treatment added
with 24 more weeks follow-up to assess SVR) (Table 2).
Three trials enrolled patients that were only infected with the
HCV genotype 1. Another three trials reported the distribu-
tion of all genotypes. One report did not mention the specific
genotypes of their subjects (Table 1).

The standard dose of PEG-IFN-02a was 180 pg/week and
1.5 pg/kg/week was used of PEG-IFN-02b; these dosages
were used by all trials. The dose of ribavirin ranged from 800 to
1400 mg per day, according to the body weight of patients.

Methodological quality of the trials

Six of the seven enrolled trials were RCTs. Three trials
reported the details of the random allocation of patients.'* !¢
The IDEAL trial conducted a double-blinded trial with
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SVR, sustained viral response.

regards to the dose of PEG-IFN-02b. One trial reported the
concealment of allocation.!® The five other studies did not
mention their blinding status or procedures. None of the
four RCTs reported the adequate concealment of subject
allocation. Among all of the seven enrolled trials, five were
open-label studies; one of these five was a non-RCT.

Viral response

Compared with PEG-IFN-02b plus ribavirin, PEG-IFN-02a
plus ribavirin led to a slightly higher EVR (RR = 1.12,
95% CI: 1.06-1.19, n = 6 trials; Figure 2A), a higher ETR
(RR=1.21,95% CI: 1.14-1.28, n =4 trials; Figure 2B), and
a similar level of SVR (RR=1.10, 95% CI: 1.02-1.18,n=5
trials; Figure 2C) between the two groups. When the patients
were stratified according to the genotypes of their HCV
infection, the EVR and ETR among the genotype 1 patients
treated with PEG-IFN-02a plus ribavirin were also slightly
higher than those of the group treated with PEG-IFN-02b
plus ribavirin group (EVR: RR =1.13, 95% CI: 1.05-1.22,
n = 5 trials; ETR: RR = 1.22, 95% CI: 1.14-1.31, n =3
trials; Figure 3A, 3B). The SVR in the PEG-IFN-02a plus
ribavirin group was the same as that in the PEG-IFN-02b
plus ribavirin group (RR = 1.07, 95% CI: 0.97-1.18, n =4
trials; Figure 3C).

Adverse events

Six trials reported the numbers of patients who discontinued
the treatment for adverse events.*!'?'¢ In the PEG-IFN-02a
plus ribavirin group, 172 patients did not complete their
treatment for safety reasons, while there were 182 patients
who discontinued treatment in the PEG-IFN-02b group.
Therefore, the RR of the discontinuation of treat-
ment for safety reasons was 0.85 (95% CI: 0.52-1.38,n=6
trials; Figure 4).

Two trials reported the number of patients who received
a dose reduction of ribavirin.'*'¢ According to these reports,
the two regimens did not incur significantly different rates
of the dose reduction (data not shown).

Other common adverse events were also reported in three
trials. The rates of fever, headache, and nausea were lower
in the PEG-IFN-02a plus ribavirin group compared to the
PEG-IFN-02b plus ribavirin group (fever: RR = 0.56, 95%
CI: 0.42-0.75; headache: RR = 0.87, 95% CI: 0.80-0.94;
nausea: RR = 0.87, 95% CI: 0.79-0.96; n = 3 trials). On
the other hand, the rates of depression and rash were not
significantly lower in the PEG-IFN-02b plus ribavirin group
(depression: RR =0.88, 95% CI: 0.77-1.01; n =4 trials; rash:
RR =1.16, 95% CI: 0.72—1.89; n = 3 trials). Rates of other

Hepatic Medicine: Evidence and Research 2010:2

submit your manuscript 103

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Xiao et al

‘pariodaiuou ‘YN :uoieIARIqqY

[el1) paziwopue.

‘loqe|-uado
(rniW) (rniW) ‘peay-o1-peay 010T B3
SfOOM 49 [YFTT %08'%S 071 ¥8S 89F9T %0%'09 0TI F9°1S ‘oAnn2adso.y Ajey wny
|el3 paziwopued
Buipuiq
‘laqej-uado
QniW) QmniW) ‘peay-oi1-peay 0107 €32
PIM 9 ¥09 %0885 68 04S %0905 0€'1S aAndadso.y ey auolsy
((quyni)®'so))
0L0FTE9 %0L 65 I'8FSL¥
|el13 paziwopue.
((u/ni)°'30)) ((Quyni)*'3o)) peay-01-peay 6007 232
SO9M 9 690 +T€9 %0T°09 8LFSLY 040 +¢CE9 %0C'69 T8F 9Ly 9Andadsouy VSN UOSIY2INHI|
[el [2qej-usdo
((quyn)™8o)) ((quyn)8o)) paziwopue. £00T [&32
HPAM 7| €00FS9 %00°1£ 950 F ¥'8p €00F 59 %0049 S0TF 69 aAnoadsoud vsn 31390519 1Q
|el) [9qej-uado
UwN_EO_”vCNLCOC
((u/ni)°'30)) ((uyni)°'30)) peay-03-peay 800T [& 39
oM p9 y0OF8S %0609 196 T9Eh SO0F6S %0E°0L YE6F ¥ hb 2ARdadso.y uredg 049pndsy
|el43 paziwopued
§8°0S [eway 6°0S o[ewd4 peay-o1-peay 9007 [e32
SPIM {9 N %00°LT SA 80 el N %01°SE SA T'8F e aAndadso.q Aoxany ERIEY
|el43 paziwopuel
Qw/niw) Qw/niw) peay-o1-peay 900C [ 3
SPIM 7| 86’1 ¥ Ob'| %08'8L 90°6¥ W60F 011 %0889 SE6h aAndadsoly BlUBWIOY ealodg
(aeak) (aeak)
PEO| [e4IA [ERIU] (%) arew age uealy PEO| [e41A [E1IU] (%) @21reW age uealy
dn mojjo4 uriiAeql pue q70-Nd41-93d uliAeqL pue BZ0-N41-93d usisep Apm3s Anunod reny

(7) Apnas siya ul papn|aul 9J9M B3 [el] [BJ1Ul[D PSZIWOPUEBIUOU SUO PUE S[ELI) [BDIUI[D PSZIWOPUE. INOJ JO SOMISLISIDEIRYD DIseq 3y T d|qe

Hepatic Medicine: Evidence and Research 2010:2

submit your manuscript

104

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Use of PEG-IFN-02a or PEG-IFN-02b plus ribavirin for HCV

A EVR
Review: peginterferon-o:2a with ribavirin versus peginterferon with ribavirin
Comparison: 01 Virological responses
Outcome: 01 EVR (all genotypes)
Study PeglFN-02a & ribavirin PeglFN-02b & ribavirin RR (fixed) Weight RR (fixed)
or sub-category n/N n/N 95% CI % 95% ClI
Sporea 2006 43/48 25/33 3.35 1.18 [0.95, 1.47]
Di Bisceglie 2007 125/189 121/191 13.61 1.04 [0.90, 1.21]
Escudero 2008 62/89 59/91 6.60 1.07 [0.88, 1.32]
McHutchison 2009 466/1035 407/1019 L 46.40 1.13 [1.02, 1.25]
Ascione 2010 136/160 117/160 13.23 1.16 [1.04, 1.30]
Rumi 2010 170/212 151/219 e 16.80 1.16 [1.04, 1.30]
Total (95% Cl) 1733 1713 ¢ 100.00 1.12 [1.60, 1.19]
Total events: 1002 (PeglFN-o2a & ribavirin), 880 (PeglFN-02b & ribavirin)
Test for heterogeneity: Chi? = 2.03, df =5 (P =0.84), I? = 0%
Test for overall effect: Z = 3.95 (P < 0.0001)
01 02 05 1 2 5 10
B ETR
Review: peginterferon-o2a with ribavirin versus peginterferon with ribavirin
Comparison: 01 Virological responses
Outcome: 03 ETR (all genotypes)
Study PeglFN-02a & ribavirin PeglFN-02b & ribavirin RR (fixed) Weight RR (fixed)
or sub-category n/N n/N 95% Cl % 95% CI
Yenice 2006 28/40 27140 —— 3.29 1.04 [0.77, 1.39]
McHutchison 2009 667/1035 542/1019 || 66.62 1.21 [1.13, 1.30]
Ascione 2010 134/160 103/160 - 12.56 1.30 [1.14, 1.49]
Rumi 2010 166/212 146/219 - 17.52 1.17 [1.04, 1.32]
Total (95% Cl) 1447 1438 [) 100.00 1.21 [1.14, 1.28]
Total events: 995 (PeglFN-02a & ribavirin), 818 (PeglFN-o2b & ribavirin)
Test for heterogeneity: Chi? = 2.42, df = 3 (P = 0.49), I? = 0%
Test for overall effect: Z = 6.64 (P < 0.00001)
01 02 0.5 2 5 10
C SVR
Review: peginterferon-o2a with ribavirin versus peginterferon with ribavirin
Comparison: 01 Virological responses
Outcome: 05 SVR (all genotypes)
Study PeglFN-02a & ribavirin PeglFN-02b & ribavirin RR (fixed) Weight RR (fixed)
or sub-category n/N n/N 95% CI % 95% CI
Yenice 2006 18/40 18/40 -1 1.91 1.38 [0.79, 2.43]
Escudero 2008 58/89 58/89 - 8.12 1.06 [0.85, 1.32]
McHutchison 2009 423/1035 423/1035 | | 60.03 1.03 [0.92, 1.14]
Ascione 2010 110/160 110/160 - 12.76 1.26 [1.06, 1.51]
Rumi 2010 140/212 140/212 - 17.18 1.22 [1.04, 1.42]
Total (95% Cl) 1536 1529 (] 100.00 1.10 [1.02, 1.18]
Total events: 749 (PeglFN-02a & ribavirin), 681 (PeglFN-o2b & ribavirin)
Test for heterogeneity: Chi? = 6.46, df =4 (P =0.17), 1? = 38.1%
Test for overall effect: Z =2.47 (P < 0.01)
0.1 02 05 1 2 5 10

Figure 2 Meta-analysis of trials that assessed the effect of PEG-IFN-0:2a plus ribavirin versus PEG-IFN-02b plus ribavirin on viral responses (A: EVR; B: ETR; C: SVR),

regardless of the HCV genotype.

adverse events were not significantly different between the
two treatment groups.

Discussion

In this meta-analysis, we demonstrated the regimen of
PEG-IFN-02a plus ribavirin led to slightly better rates of
EVR and ETR compared with the use of PEG-IFN-02b plus
ribavirin in patients with HCV infections. On the other hand,
the two treatment regimens did not differ significantly with
regards to the SVR. PEG-IFN-02b plus ribavirin incurred
higher rates of common adverse events in most cases

except for a lower rate of rash, although this result was not
statistically significant. However, the number of patients that
discontinued treatment due to adverse events in the PEG-
IFN-02a plus ribavirin group was slightly lower than the
number in the group treated with PEG-IFN-02b, although
this difference was not significant. Because of the lack of
data, no comparison was possible between the histological
and biochemical benefits of the two treatment regimens.
The limitations of this meta-analysis included the small
number of trials that could be included, small cohort sizes in
most of the studies, a short duration of follow-up, the lack of
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A EVR
Review: peginterferon-o2a with ribavirin versus peginterferon with ribavirin
Comparison: 01 Virological responses
Outcome: 02 EVR (genotype 1)
Study PeglFN-02a & ribavirin PeglFN-02b & ribavirin RR (fixed) Weight RR (fixed)
or sub-category n/N n/N 95% CI % 95% Cl
Sporea 2006 43/48 25/33 4.70 1.18 [0.95, 1.47]
Di Bisceglie 2007 125/189 121191 19.10 1.04 [0.90, 1.21]
Escudero 2008 33/59 29/58 4.64 1.12 [0.79, 1.58]
McHutchison 2009 466/1035 407/1019 65.07 1.13 [1.02, 1.25]
Rumi 2010 60/91 40/87 —-— 6.49 1.43 [1.09, 1.88]
Total (95% Cl) 1422 1388 ¢ 100.00 1.13 [1.05, 1.22]
Total events: 727 (PeglFN-a2a & ribavirin), 622 (PeglFN-02b & ribavirin)
Test for heterogeneity: Chi? = 4.23, df =4 (P =0.38), I? =5.4%
Test for overall effect: Z = 3.23 (P < 0.001)
01 02 05 1 2 5 10
B ETR
Review: peginterferon-o2a with ribavirin versus peginterferon with ribavirin
Comparison: 01 Virological responses
Outcome: 04 ETR (genotype 1)
Study PeglFN-02a & ribavirin PeglFN-02b & ribavirin RR (fixed) Weight RR (fixed)
or sub-category n/N n/N 95% ClI % 95% CI
Yenice 2006 28/40 27/40 —— 4.41 1.04 [0.77, 1.39]
McHutchison 2009 667/1035 542/1019 [ | 89.24 1.21 [1.13, 1.30]
Rumi 2010 59/91 38/87 —— 6.35 1.48 [1.12,1.97]
Total (95% Cl) 1166 1146 [) 100.00 1.22[1.14,1.31]
Total events: 754 (PeglFN-02a & ribavirin), 607 (PeglFN-o2b & ribavirin)
Test for heterogeneity: Chi? = 3.05, df =2 (P =0.22), I? = 34.5%
Test for overall effect: Z = 5.67 (P < 0.00001)
0.1 02 0.5 2 5 10
C SVR
Review: peginterferon-o:2a with ribavirin versus peginterferon with ribavirin
Comparison: 01 Virological responses
Outcome: 06 SVR (genotype 1)
Study PeglFN-02a & ribavirin PeglFN-02b & ribavirin RR (fixed) Weight RR (fixed)
or sub-category n/N n/N 95% ClI % 95% Cl
Yenice 2006 18/40 13/40 —_1— 272 1.38 [0.79, 2.43]
Escudero 2008 30/59 27/58 e 5.70 1.09 [0.75, 1.59]
McHytchison 2009 423/1035 406/1019 [ ] 85.59 1.03 [0.92, 1.14]
Rumi 2010 44/91 28/87 —=— 5.99 1.50 [1.04, 1.18]
Total (95% Cl) 1225 1204 " 100.00 1.07 [0.97, 1.18]
Total events: 515 (PeglFN-02a & ribavirin), 474 (PeglFN-02b & ribavirin)
Test for heterogeneity: Chi? = 4.63, df = 3 (P = 0.20), I? = 35.3%
Test for overall effect: Z = 1.34 (P =0.18)
01 02 05 1 2 5 10

Figure 3 Meta-analysis of trials on the effect of PEG-IFN-0:2a plus ribavirin versus PEG-IFN-0:2b plus ribavirin on viral responses (A: EVR; B: ETR; C: SVR) when all of the

patients were infected by genotype | of HCV.

information with regards to the histological and biochemical
response to treatment, the low level of methodological
quality (including inadequate allocation sequence generation,
inadequate allocation concealment, and a lack of double-
blinding in most studies), and inconsistent ribavirin treatment
regimens adopted by different trials. All of these could lead
to false conclusions (type I and I errors) being made and all
studies could have been affected by publication biases.
With regards to these limitations, most of the trials
included in this study enrolled small cohorts (less than
200 subjects). Only the IDEAL trial had a large sample
size with more than 1,000 subjects in each treatment arm.'*

For this reason, the IDEAL trial usually had a much larger
weighting than others in our statistical calculations. The
conclusions of our meta-analysis therefore resemble, to some
extent, the outcomes of the IDEAL study. The publication
bias and systematic deviations within the IDEAL trial could
not be concealed by this meta-analysis.

Secondly, in order to assess the benefits of any medication
for HCV infection, which can be lifelong in most cases,
long-term follow-up and the collection of comprehensive
information are both required. However, the longest duration
of follow-up was only 64 weeks in the present study, which
was just long enough to assess the SVR.
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Review: peginterferon-ai2a with ribavirin versus peginterferon with ribavirin
Comparison: 02 Adverse events
Outcome: 01 Discontinuation of treatment for safety reasons
Study PeglFN-c2a & ribavirin PeglFN-02b & ribavirin RR (fixed) Weight RR (fixed)
or sub-category n/N n/N 95% CI % 95% Cl
Yenice 2006 3/40 3/40 7.84 1.00 [0.21, 4.66]
Di Bisceglie 2007 2/189 1191 > 3.71 2.02[0.18, 22.10]
Escudero 2008 12/91 10/92 —_— 18.70 1.21[0.55, 2.67]
McHutchison 2009 135/1035 129/1019 —-— 34.09 1.03 [0.82, 1.29]
Ascione 2010 4/160 22/160 —— 13.65 0.18 [0.086, 0.52]
Rumi 2010 16/212 17/219 —_— 22.01 0.97 [0.50, 1.87]
Total (95% Cl) 1727 1721 N 100.00 1.13[0.52, 1.38]
Total events: 172 (PeglFN-02a & ribavirin), 182 (PeglFN-o2b & ribavirin)
Test for heterogeneity: Chi? = 11.01, df =5 (P = 0.05), 1? = 54.6%
Test for overall effect: Z = 0.67 (P = 0.50)
01 02 05 1 2 5 10

Figure 4 Meta-analysis of six trials on the numbers of patients that discontinued treatment because of adverse events; the groups that received PEG-IFN-0.2a plus ribavirin

or PEG-IFN-02b plus ribavirin were compared, regardless of the HCV genotype.

Among the trials included in this study, only one reported
data of biochemical responses,'' no significant differences
were observed in this study. Because most patients were
reluctant to accept a second liver biopsy after treatment, no
authors reported any data with regards to the histological
responses.

Furthermore, the methodological quality of the trials
included was not high. Three trials reported adequate
allocation sequence generation.'*!'¢ One of these mentioned
allocation concealment, which was not double-blinded."
Inadequate statistic power weakens the reliability of the
outcomes of a meta-analysis. The identified differences
between PEG-IFN-a2a and PEG-IFN-0a2b may reflect
publication biases or biases due to low methodological
quality. Our trial number is too small to do any analysis of
publication bias.

Pharmacokinetics of PEG-IFN-02a and PEG-IFN-02b
may influence response rates. According to their different
dosages the serum exposure of PEG-IFN-02a was 16-fold
greater than PEG-IFN-02b. And the serum concentration
of PEG-IFN-02a was more stable than PEG-IFN-02b.
When the patient body weight increased the serum expo-
sure of PEG-IFN-02a decreased for it was given as a fixed
dose.’ Nevertheless, a higher dose of PEG-IFN-02a didn’t
necessarily lead to a significantly higher SVR of obese
patients.!” With further research the dosage of PEG-IFN-0.2a
may be improved in future.

The regimen of ribavirin can also affect the viral
response.'8 The SVR improved with higher doses of ribavirin.
On the other hand, higher dosages of ribavirin can lead
to higher rates of anemia and the requirement for dose
reductions.' It was obvious that the ribavirin regimens and
ribavirin dose reduction rules of different trials were distinct.
Also, three of the trials did not even mention their dose

reduction rules and criteria.>!"'> The inconsistent regimens of
ribavirin between the two treatment arms might have affected
the virological responses to the two treatment regimens.
This was considered to be one of the reasons as to why the
conclusions of IDEAL trial were inconsistent from the two
other trials in the same year.?” It also may be related to why
the significantly higher EVR and ETR after PEG-IFN-02a
treatment did not lead to a consequentially higher SVR in
the IDEAL trial.* We speculate that fixed dosages of riba-
virin and rules for dose reduction are necessary to erase this
confounding factor.

The ages and the levels of virus load of patients enrolled
were matched between the treatment arms in most trials. One
trial reported a higher virus titer in PEG-IFN-02b group.'!
We had no reasons to consider there were any significant
confounding factors. However, since the lower viral load is
one of the predictors of SVR,® the distinct viral load levels
in different trials could be a source of variations among their
outcomes.

Gender, race (non-Caucasian versus Caucasian) and
cirrhotic status were believed to affect the outcomes of
treatment.?! There were equal numbers of male/female
patients treated by two treatment regimens, the gender rate
was not a likely source of bias of treatment outcome. Among
all seven trials, there were two studies that stratified their
subjects by races and ethnicity. The IDEAL trial reported
that, among black patients, the SVR to PEG-IFN-o2a
plus ribavirin was higher than the other treatment regimen
(RR =1.13, 95% CI: 0.80-1.61). According to the other
trial, the EVR of black patients was also higher when
they received PEG-IFN-02a plus ribavirin (RR = 1.31,
95% CI: 0.80-2.16). It also seemed that nonblack patients
enjoyed higher levels of EVR and SVR than their black
counterparts (EVR: RR = 1.39, 95% CI: 1.08-1.77;
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SVR:RR =1.79,95% CI: 1.49-2.15). Because of the differ-
ences in terms of the virological response among different
races and the large weight of the IDEAL trial, among whose
subjects there were approximately 20% black patients, it
may be a confounding factor that affected the outcomes
of our analysis. It is believed that the gene region encod-
ing interleukin 28 B (IL28B) is associated with SVR.?
Recently, Ge and his colleagues reported a genetic poly-
morphism rs12979860 leading to better response, whose
frequency is much higher among European-Americans
compared with African-Americans. This polymorphism
explains half of the difference in response rate between
the two ethnic groups.” However, the impact of race on
the virological response to treatment will require further
studies to be fully elucidated.

It is also believed that the cirrhotic status is a factor that
affects the virological response.* A higher stage of fibrosis
is a predictor of a lower rate of SVR. Nevertheless, the
exact impacts of cirrhotic status on the efficacy of specific
medications are still unknown. Therefore, we have no way
of knowing the true impacts of the cirrhotic status on our
conclusions, although most trials designed their two treatment
arms with similar average fibrosis scores.

We assessed seven trials among which six were RCTs and
four were open-label studies. All the subjects enrolled were
treatment naive. Most of them were infected by genotype
1 HCV. As a standard treatment regimen, the combination
of PEG-IFN-02a or PEG-IFN-02b plus ribavirin was the
most effective (80% of patients with genotype 2 or 3 HCV
and 45% of patients with genotype 1 or 4 patients achieved
SVR).” These two treatment regimens led to very similar
effects. According to our meta-analysis, PEG-IFN-02a was
slightly more effective than PEG-IFN-02b on achieving
EVR and ETR. Nevertheless, this better early performance
of PEG-IFN- ¢2a did not last for a long period. When assess-
ing the SVR, it is difficult to discern any differences. As the
RRs could be affected by the biases and drawbacks discussed
above, we believe that if there are any possible differences
between these two treatment regimens, further trials have to
be done in order to confirm them.

Adverse events were observed less frequently among
patients treated with PEG-IFN-02a, though the numbers
of patients that suffered from a rash were slightly higher in
this treatment group (data not shown). Based on this fact,
PEG-IFN-02a may be considered as a better choice, as it may
lead to a better level of patient compliance. However, since
it was possible that a reduction in the neutrophil count was

a predictor of SVR," the relationship between the efficacies
of peginterferon and adverse events needs to be evaluated
carefully.

In our review, the number of nongenetype-1 patients
was small. The conclusions presented above were based
on a population that consisted of more than 95% patients
with genotype 1 HCV. To investigate the effects of the
two treatment regimens on a population with other HCV
genotypes, a clinical trial should be conducted that focuses
on a cohort of nongenotype 1 patients, which is large enough
to have a reliable statistical power.

Due to the lack of data, our review did not assess the
histological and biochemical responses of patients after
receiving these two treatment regimens. The trials that were
included did not report any histological improvement after
treatment. If there were any possible differences of the
histological or biochemical responses between PEG-IFN-02a
and PEG-IFN-02b, a more detailed trial with a longer period
of follow-up is necessary in order to discern them.
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