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Peginterferon alpha versus other antiviral regimes for 
Chinese HBeAg-positive chronic hepatitis B patients
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ABSTRACT Objective: To conduct a meta-analysis to determine the efficacy of peginterferon alpha (PEG-
IFN α) therapy versus IFN α, adefovir dipivoxil (ADV) and entecavir (ETV) for HBeAg-positive 
chronic hepatitis B patients in China.

 Methods: MEDLINE database and 3 main Chinese biomedical databases between 1966 and 2012 
was retrieved. Two reviewers independently screened all reports to identify randomized controlled 
trials that evaluated PEG-IFN α therapy for the treatment of chronic hepatitis B in China.

 Results: Fourteen trials met the eligibility criteria for this Meta analysis. PEG-IFN α therapy was 
more effective than IFN α therapy in achieving ALT normalization, serum HBV DNA clearance, 
HBeAg seroconversion, serum HBeAg clearance and fibrosis improvement in Chinese hepatitis B 
patients (P<0.05). PEG-IFN α was obviously superior to ETV in HBeAg seroconversion and serum 
HBeAg clearance (P<0.05), but the seroconversion rate was low. The combination therapy of PEG-
IFN α and ADV was more effective than ADV monotherapy in ALT normalization, serum HBV 
DNA clearance and HBeAg seroconversion (P<0.05). PEG-IFN α showed no priority to other 
treatment regimes in HBsAg clearance.

 Conclusion: Treatment with PEG-IFN α is safe and effective, and can be prescribed as first-
line treatment options for chronic hepatitis B patients in China. Data are too limited to exclude a 
substantial benefit or harm of PEG-IFN α combination therapy for CHB patients in China.
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Hepatitis B virus (HBV) infection is a serious global 
public health problem[1]. In mainland China, liver failure 
due to chronic hepatitis B (CHB) is one of the unsolved 
medical problems and results in a significant number of 
deaths[2]. A nationwide survey showed that the prevalence 
of hepatitis B surface antigen (HBsAg) was around 1% 
in children under the age of 5 years, and 7.18% in the 
nationwide population at an age between 1 and 59 years[3]. 
HBV has become the most important cause of chronic 
hepatitis and end-stage liver disease in China. Therefore, 
treatment strategies for hepatitis B patients are urgently 
needed.

W hile the past two decades have brought major 
advances in the availability of treatments to help delay 
or prevent the HBV related outcomes, treatment of 
CHB remains a serious challenge. Although nucleotide/
nucleoside analogs such as lamivudine (LAM) and 
adefovir dipivoxil (ADV) are well tolerated and effectively 
in DNA polymerase inhibition, sustained response 
after discontinuation of treatment is achieved in 55% of 
HBeAg-negative patients in adefovir dipivoxil and occurs 
in only 10%–15% of patients treated with LAM[4-5]. The 
recent availability of potent new nucleotide/nucleoside 
such as entecavir (ETV), tenofovir and telbuvidine do 
bring benefit to patients by providing highly effective HBV 
suppression, ALT normalization and improvement in liver 

histology. However, the HBsAg seroconversion is rarely 
observed when compared with interferon α (IFN α) and 
peg interferon alpha (PEG-IFN α) based treatment, and 
sustained, off-therapy response is more often followed by 
relapse[6].

Conventional IFN α is approved first-line treatments 
of chronic HBV infection for a number of years. IFN α 
acts mainly as immunomodulator and enhances the host 
cell-mediated immune response, enabling it to decrease 
viral loads and increase rates of HBeAg seroconversion 
to antibody against HBeAg. The disadvantages of 
conventional IFN α include contraindication in patients 
with decompensated liver disease, and clinically significant 
side effects. Treatment of CHB with PEG-IFN α has been 
reported in several independent studies. These studies 
suggest a more promising result treating PEG-IFN α than 
conventional interferon or lamivudine[7-10], and PEG-IFN α 
was recommended as first-line treatment regime for CHB. 

However, the actual situation in mainland China is that the 
clinical acceptance of PEG-IFN α treatment is generally low 
for CHB patients for its high costs, which makes PEG-IFN α 
efficacy assessment more difficult in China[11], so the optimal 
choice for individual patients remains controversial. In recent 
years, several new clinical trials to compare the efficiency of 
PEG-IFN α treatment with other antiviral regimes in patients 
with hepatitis B in China were published. However, the 
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[摘要]目的：通过Meta分析来评价聚乙二醇干扰素(peg interferon，PEG-IFN)α与IFN α、阿德福韦酯(adefovir 

dipivoxil，ADV)和恩替卡韦(entecavir，ET V)对中国HBeAg阳性慢性乙型肝炎患者的疗效。方法：计算机检索

MEDLINE和3个主要的中文数据库(万方、维普和CNKI)，检索年限为1966年到2012年。由两名评价员对纳入的有

关PEG-IFN α治疗中国HBeAg阳性慢性乙型肝炎患者的随机对照试验独立进行评价。结果：14个随机对照试验符

合最终的纳入条件。Meta分析结果显示：在中国HBeAg阳性慢性乙型肝炎患者中，PEG-IFN α组的ALT复常率、

HBV DNA阴转率、HBeAg血清转换率、HBeAg血浆清除率和肝纤维化的改善率均高于IFN α组，差异有统计学意义

(P<0.05)。PEG-IFN α对HBeAg血清转换率和HBeAg血浆清除率明显优于ETV组，差异有统计学意义(P<0.05)，但总

体的HBeAg血清转换率和HBeAg血浆清除率较低。PEG-IFN α与ADV的联合用药组ALT复常率、HBV DNA阴转率和

HBeAg血清转换率高于ADV单药治疗组，差异有统计学意义(P<0.05)。PEG-IFN α对血浆HBsAg清除率和其他几种抗

乙肝病毒药物相比无明显优势。结论：PEG-IFN α对中国HBeAg阳性慢性乙型肝炎患者疗效显著，可作为治疗中国

HBeAg阳性慢性乙型肝炎的一线药物。而对PEG-IFN α的联合用药对中国HBeAg阳性慢性乙型肝炎患者的益处和危

害尚缺乏足够的证据。
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numbers of patients included in these clinical trials are too 
small to draw a clear conclusion. Therefore, we performed 
a Meta analysis of randomized control trials (RCTs) 
included relative large numbers patients by collecting 
data form MEDLINE database and three main Chinese 
biomedical databases to examine the beneficial effects of 
PEG-IFN α therapy in patients with hepatitis B in China. 
The aim of this report is to present a comparative analysis 
of the benefit and harms of PEG-IFN α based therapy for 
HBeAg-positive CHB infection and provide the basis for 
evidence-based decision making in clinical settings.

1  MATERiAlS AND METHODS

1.1  Search strategy
National Library of Medicine (Medline, Bethesda, 

MD, USA) (1966–2012), China National Knowledge 
Infrastructure (CNKI, Beijing, China) (1979–2012), 
Wanfang Database (Wanfangdata Co., Ltd, Beijing, China) 
(1985–2012) and China Biomedical Database (CBM, 
Beijing, China) (1985–2012) were searched to identify 
RCTs published in the area of hepatitis B and antiviral 
therapy in China. The retrieval was finished in October 
2012. The keywords used in literature searches included 
hepatitis B, HBV, peginterferon, pegylated interferon, 
PEG-IFN α, treatment and trial. In addition, a manual 
search based on reference lists from previous publications 
involving PEG-IFN α treatment was conducted.

1.2  Data extraction
The included studies were divided into different 

groups according to inter vention treatments. Data 
were independently extracted by two authors (DENG 
Zhenzhen and WANG Chunjiang) from inclusion trials 
for quantitative analysis, and any disagreement was 
subsequently resolved by discussion. The quantitative data 
included study design, sample size, treatment regimens, 
therapy period and follow-up period, adverse effects, 
withdrawal rate and reason for withdrawal. Outcome 
variables were defined as virological response (HBV DNA 
clearance rates), serological response (seroconversion rates 
and clearance rates of HBeAg and HBsAg), biochemical 
response (ALT normalization rates) and histological 
response [the reduced rates of hyaluronic acid (HA), 
procollagen type III (PC-III), type IV collagen (IV-c), 
lamina (LN)] at the end of treatment and post-treatment. 

1.3  Criteria for inclusion and exclusion
Inclusion criteria defined as follows i) study design: 

RCTs, no matter whether adopted blind method or not; 

ii) study population: HBeAg-positive CHB patients in 
China; iii) intervention: PEG-IFN α combined with 
nucleotide/nucleoside analogs therapy versus nucleotide/
nucleoside analogs monotherapy, PEG-IFN α versus 
IFN or nucleotide/nucleoside analogs; iv) language of 
publication: English or Chinese.

The exclusion criteria were as follows i) study design: 
non-RCTs; ii) study population: non-adult population, 
women with pregnancy or lactation, patients received 
liver transplantation, patients co-infected with hepatitis 
C virus, hepatitis D virus or human immunodeficiency 
virus, patients with a history of alcohol or drug abuse, 
hepatocellular carcinoma, decompensated liver disease, 
serious medical or psychiatric illness; iii) intervention: 
concurrently using corticosteroid, immunosuppressive 
agents, other antiviral agents like ribavirin or Chinese 
herbal medicine; iv) republished studies. 

1.4  Quality assessment
Jadad scale was used to assessment the quality of trials, 

Jadad score was evaluated by the adequacy of random 
assignment, double-blinding, and reporting of subjects 
withdraw or drop out [12].

1.5  Statistical analysis
Quantitative meta-analyses were performed to assess 

differences between groups. Statistical analysis was 
performed and the Forest plots were generated using 
“Review Manager” software (RevMan 5.0). The risk 
ratios (RR) were calculated along with their respective 
95% confidence intervals (CI) and were presented for 
each study. Statistical heterogeneity between trials was 
evaluated by the chi-square (χ2) and I square (I2) tests, 
with significance being taken as P<0.1. I2>50% were 
thought to be statistically significant heterogeneity. In the 
absence of statistically significant heterogeneity, the fixed-
effect method was used to combine the results. When 
heterogeneity was confirmed (P≤0.1), the random-effect 
method was used. The overall effect was tested using Z 
scores, with significance set at P<0.05. Publication bias was 
assessed by funnel plots.

2  RESUlTS

2.1  Clinical trial characteristics
Our computerized and manual keywords searches 

identified 892 articles, of which 860 were in vitro studies, 
studies unrelated to CHB, duplicate reports, or contained 
no primary data about effectiveness. Full texts were 
reviewed for the remaining 32 report. Of these trials, 
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fourteen were judged potentially eligible, RCT employing 
PEG-IFN α therapy for HBeAg-positive, chronic HBV 
infection in China. Of the eighteen excluded, eight were 
duplicate publications, four were not designed as RCT 
and another six were excluded because the interventions 
employed different ribavirin therapies. Overall, fourteen 
trials involving a total of 1274 patients were satisfied 
eligibility criteria for this meta-analysis. Among these 
trials, ten are comparison of PEG-IFN α and IFN α 

therapies[13-22], three are comparison of combination of 
PEG-IFN α and ADV with ADV monotherapy[23-25] and 
one is comparison of PEG-IFN α and ETV therapies[26]. 
Of these studies, two were high-quality ( Jadad scores 
of 3–5)and the other twelve were low-quality ( Jadad 
scores <3 respectively). All trials were performed in 
patients of Chinese original and were published as full 
publications. The characteristics of these included studies 
are summarized in the Table 1.

Table 1   Characteristics of the trials included in the Meta analysis

Study
Therapeutic

regimen

Sample 

size
Dose

Therapy 

period/

week

Following 

period/

week

Primary endpoint
Jadad 

score

Sun[13]

(2009)

PEG-IFN α-2a

IFN α-2a

25

21

180 µg/w

500 MU/qod

48 48 ALT normalization, HBV DNA clearance, HBeAg 

seroconversion, HBeAg clearance, HBsAg clearance

2

Li[14]

(2010)

PEG-IFN α-2a

IFN α-2a

39

38

180 µg/w

500 MU/qod

48 24 ALT normalization, HBV DNA clearance, HBeAg 

seroconversion, HBeAg clearance, HBsAg clearance

2

Cui[15]

(2006)

PEG-IFN α-2a

IFN α-2a

40

40

180 µg/w

500 MU/qod

48 48 ALT normalization, HBV DNA clearance, HBeAg 

seroconversion, HBeAg clearance, HBsAg clearance

3

Li[16]

(2009)

PEG-IFN α-2a

IFN α-2a

40

40

180 µg/w

500 MU/qod

48 24 ALT normalization, HBV DNA clearance, HBeAg 

seroconversion, HBeAg clearance, HBsAg clearance

2

Yi[17]

(2012)

PEG-IFN α-2a

IFN α-2a

42

42

180 µg/w

500 MU/qod

48 24 HBV DNA clearance, HBeAg seroconversion, HBsAg 

clearance, HBsAg clearance

2

Cheng[18]

(2007)

PEG-IFN α-2a

IFN α-2b

27

34

180 µg/w

500 MU/qod

48 48 ALT normalization, HBV DNA clearance, HBeAg 

seroconversion, HBeAg clearance

2

Zhong[19]

(2010)

PEG-IFN α-2a

IFN α-2a

22

22

180 µg/w

500 MU/qod

48 0 ALT normalization, HBV DNA clearance, HBeAg 

seroconversion, HBeAg clearance

2

Nie[20]

(2008)

PEG-IFN α-2a

IFN α-2a

33

33

180 µg/w

300 MU/qod

48 48 ALT normalization, HBV DNA clearance, HBeAg 

seroconversion, HBeAg clearance

2

Zhao[21]

(2006)

PEG-IFN α-2b

IFN α-2b

115

115

180 µg/w

300 MU/qod

24 24 ALT normalization, HBV DNA clearance, HBeAg 

seroconversion, HBeAg clearance

2

Gao[22]

(2008)

PEG-IFN α-2a

IFN α-2a

30

31

180 µg/w

300 MU/qod

48 24 HBV DNA clearance, HBeAg clearance 2

Ao[23]

(2010)

PEG-IFN α-2a

ADV

PEG-IFN α-2a+ADV

40

40

40

135 µg/w

10 mg/d

135 µg/w+ 

10 mg/d

48 48 ALT normalization, HBV DNA clearance, HBeAg 

seroconversion, HBsAg clearance

3

Ding[24]

(2011)

PEG-IFN α-2a

ADV

PEG-IFN α-2a+ADV

21

22

17

180 µg/w

10 mg/d

180 µg/w+ 

10 mg/d

48 0 ALT normalization, HBV DNA clearance, HBeAg 

seroconversion, HBsAg clearance

2

Li[25]

(2012)

PEG-IFNα-2b+ADV

ADV

82

116

180 µg/w+ 

10 mg/d

10 mg/d

48 48 ALT normalization, HBV DNA clearance, HBeAg 

seroconversion

2

Chen[26]

(2010)

PEG-IFN α-2a

ETV

34

33

180 µg/w

0.5 mg/d

48 0 HBV DNA clearance, HBeAg seroconversion, HBsAg 

seroconversion, HBeAg clearance, HBsAg clearance

2
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2.2  Comparison of PEG-iFN α and iFN α therapy
2.2.1  ALT normalization rates   

Our Meta analysis results showed that the ALT 
normalization rates were significant greater for patients 
treated with PEG-IFN α than for patients treated with 
IFN α at 24th, 48th week of the treatment [57% vs 38%, 
RR=1.44, 95% CI (1.22, 1.70), P<0.01; 75% vs 47%, 
RR=1.51, 95% CI (1.28, 1.79), P<0.01] and the 48th week 

of follow-up [57% vs 38%, RR=1.58, 95% CI (1.22, 2.09), 
P<0.01], but not in 24th week of follow-up [47% vs 36%, 
RR=1.46, 95% CI (0.93, 2.30), P=0.10]. The combination 
results of each time-point showed significant effectiveness 
of PEG-IFN α [RR=1.47, 95% CI (1.34, 1.62), P<0.01] 
(Figure 1). The random effect model was used for I2>50% 
in the 24th week of follow-up.

Study or Subgroup
1.1.1 24 weeks treatment
Cheng 2007
Li 2010
Nie 2008
Sun 2009
Zhao 2006
Zhong 2010
Subtotal (95% CI)
Total events
Heterogeneity: Tau² = 0.00; Chi² = 3.32, df = 5 (P = 0.65); I² = 0%
Test for overall effect: Z = 4.37 (P < 0.0001)

1.1.2 48 weeks treatment
Cheng 2007
Li 2009
Li 2010
Nie 2008
Sun 2009
Zhong 2010
Subtotal (95% CI)
Total events
Heterogeneity: Tau² = 0.01; Chi² = 5.81, df = 5 (P = 0.33); I² = 14%
Test for overall effect: Z = 4.78 (P < 0.00001)

1.1.3 24 weeks follow-up
Li 2010
Sun 2009
Zhao 2006
Subtotal (95% CI)
Total events
Heterogeneity: Tau² = 0.10; Chi² = 5.42, df = 2 (P = 0.07); I² = 63%
Test for overall effect: Z = 1.65 (P = 0.10)

1.1.4 48 weeks follow-up
Cheng 2007
Cui 2006
Li 2009
Nie 2008
Sun 2009
Subtotal (95% CI)
Total events
Heterogeneity: Tau² = 0.03; Chi² = 6.01, df = 4 (P = 0.20); I² = 33%
Test for overall effect: Z = 3.49 (P = 0.0005)

Total (95% CI)
Total events
Heterogeneity: Tau² = 0.00; Chi² = 20.03, df = 19 (P = 0.39); I² = 5%
Test for overall effect: Z = 8.08 (P < 0.00001)
Test for subgroup differences: Chi² = 0.38, df = 3 (P = 0.94), I² = 0%

Events

10
26
28

8
59
19

150

20
24
32
30
13
20

139

30
14
41

85

18
22
26
29
16

111

485

Total

27
39
33
25

115
22

261

27
40
39
33
25
22

186

39
25

115
179

27
40
40
33
25

165

791

Events

11
14
21

2
39
14

101

15
14
17
23

4
15

88

16
6

40

62

12
17
16
21

3

69

320

Total

34
38
33
21

115
22

263

34
40
38
33
21
22

188

38
21

115
174

34
40
40
33
21

168

793

Weight

1.8%
3.8%
9.2%
0.4%
8.3%
6.5%

30.0%

4.4%
3.5%
5.7%

12.4%
1.0%
8.2%

35.0%

5.0%
1.5%
6.7%

13.2%

3.1%
4.1%
4.3%
9.6%
0.7%

21.8%

100.0%

M-H, Random, 95% CI

1.14 [0.57, 2.29]
1.81 [1.13, 2.90]
1.33 [0.99, 1.79]

3.36 [0.80, 14.14]
1.51 [1.11, 2.06]
1.36 [0.95, 1.94]
1.44 [1.22, 1.70]

1.68 [1.08, 2.60]
1.71 [1.05, 2.80]
1.83 [1.25, 2.69]
1.30 [1.02, 1.67]
2.73 [1.05, 7.12]
1.33 [0.97, 1.83]
1.51 [1.28, 1.79]

1.83 [1.21, 2.75]
1.96 [0.92, 4.19]
1.02 [0.72, 1.46]
1.46 [0.93, 2.30]

1.89 [1.11, 3.20]
1.29 [0.82, 2.04]
1.63 [1.04, 2.53]
1.38 [1.04, 1.84]

4.48 [1.51, 13.30]
1.58 [1.22, 2.05]

1.47 [1.34, 1.62]

PEG-IFN α IFN α Risk Ratio Risk Ratio
M-H, Random, 95% CI

0.2 0.5 1 2 5
Favours IFNα Favours PEG-IFNα

Figure 1   ALT normalization rates, subgroup analysis of PEG-IFN α vs IFN α in the treatment of Chinese hepatitis B patients.
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2.2.2  HBV DNA clearance rates
Higher serum HBV DNA clearance rates were obtained 

in patients treated with PEG-IFN α than for patients 
treated with IFN α at the 24th, 48th week of the treatment 
[44% vs 31%, RR=1.48, 95% CI (1.13, 1.73), P<0.01; 
62% vs 38%, RR=1.63, 95% CI (1.37, 1.94), P<0.01] and 
the 24th, 48th week of follow-up [45% vs 21%, RR=2.18, 

95% CI (1.65, 2.88), P<0.01; 55% vs 33%, RR=1.68, 95% 
CI (1.30, 2.17), P<0.01]. The combination results of each 
time-point showed significant effectiveness of PEG-IFN 
α [RR=1.66, 95% CI (1.49, 1.85), P<0.01] (Figure 2).  
Fix-effect model was adopted for I2<50% in all the 
subgroups.

Figure 2   HBV DNA clearance rates, subgroup analysis of PEG-IFN α vs IFN α in the treatment of Chinese hepatitis B patients.

Study or Subgroup
1.2.1 24 weeks treatment
Cheng 2007
Gao 2008
Li 2010
Nie 2008
Sun 2009
Yi 2012
Zhao 2006
Zhong 2010
Subtotal (95% CI)
Total events
Heterogeneity: Chi² = 6.68, df = 7 (P = 0.46); I² = 0%
Test for overall effect: Z = 3.68 (P = 0.0002)

1.2.2 48 weeks treatment
Cheng 2007
Gao 2008
Li 2009
Li 2010
Nie 2008
Sun 2009
Yi 2012
Zhong 2010
Subtotal (95% CI)
Total events
Heterogeneity: Chi² = 7.21, df = 7 (P = 0.41); I² = 3%
Test for overall effect: Z = 5.54 (P < 0.00001)

1.2.3 24 weeks follow-up
Gao 2008
Li 2010
Sun 2009
Yi 2012
Zhao 2006
Subtotal (95% CI)
Total events
Heterogeneity: Chi² = 5.31, df = 4 (P = 0.26); I² = 25%
Test for overall effect: Z = 5.47 (P < 0.00001)

1.2.4 48 weeks follow-up
Cheng 2007
Cui 2006
Li 2009
Nie 2008
Sun 2009
Subtotal (95% CI)
Total events
Heterogeneity: Chi² = 2.52, df = 4 (P = 0.64); I² = 0%
Test for overall effect: Z = 3.99 (P < 0.0001)

Total (95% CI)
Total events
Heterogeneity: Chi² = 31.05, df = 25 (P = 0.19); I² = 19%
Test for overall effect: Z = 9.33 (P < 0.00001)
Test for subgroup differences: Chi² = 5.99, df = 3 (P = 0.11), I² = 49.9%

Events

10
13
15
25
7

18
43
17

148

15
16
21
33
27
10
21
18

161

16
32
12
21
32

113

14
22
22
21
12

91

513

Total

27
30
39
33
25
42

115
22

333

27
30
40
39
33
25
42
22

258

30
39
25
42

115
251

27
40
40
33
25

165

1007

Events

11
7
6

22
2

10
34
13

105

10
9

12
18
23
4

11
13

100

7
9
4
9

22

51

8
17
13
13
4

55

311

Total

34
31
38
33
21
42

115
22

336

34
31
40
38
33
21
42
22

261

31
38
21
42

115
247

34
40
40
33
21

168

1012

Weight

3.2%
2.2%
2.0%
7.1%
0.7%
3.2%

11.0%
4.2%

33.6%

2.9%
2.9%
3.9%
5.9%
7.4%
1.4%
3.6%
4.2%

32.1%

2.2%
3.0%
1.4%
2.9%
7.1%

16.6%

2.3%
5.5%
4.2%
4.2%
1.4%

17.6%

100.0%

M-H, Fixed, 95% CI

1.14 [0.57, 2.29]
1.92 [0.89, 4.14]
2.44 [1.06, 5.61]
1.14 [0.83, 1.55]

2.94 [0.68, 12.67]
1.80 [0.95, 3.43]
1.26 [0.88, 1.83]
1.31 [0.86, 1.98]
1.43 [1.18, 1.73]

1.89 [1.02, 3.51]
1.84 [0.96, 3.50]
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2.2.3  HBeAg seroconversion rates
HBeAg seroconversion rates were reported in eight 

trials. The combined data of HBeAg seroconversion rates 
in the PEG-IFN α treatment group were significant higher 
than that in the IFN α group at the 24th, 48th week of the 
treatment [30% vs 17%, RR=1.68, 95% CI (1.22, 2.31), 
P<0.01; 44% vs 25%, RR=1.77, 95% CI (1.32, 2.38), 
P<0.01] and the 24th, 48th week of follow-up [28% vs 
16%, RR=1.72, 95% CI (1.15, 2.56), P<0.01; 44% vs 24%, 
RR=1.83, 95% CI (1.33, 2.58), P<0.01]. The combination 
results of each time-point showed significant effectiveness 
of PEG-IFN α [RR=1.75, 95% CI (1.49, 2.06), P<0.01] 
(Figure 3). Fix-effect model was adopted for I2<50% in all 
the subgroups.

2.2.4  HBeAg clearance rates
Serum HBeAg clearance rates were also been analysis 

in this study. Higher serum HBeAg clearance rates were 
obtained in patients treated with PEG-IFN α than in 
patients treated with IFN α at the 24th, 48th week of the 
treatment [33% vs 21%, RR=1.57, 95% CI (1.20, 2.06), 
P<0.01; 53% vs 28%, RR=1.88, 95% CI (1.47, 2.41), 
P<0.01] and the 24th, 48th week of follow-up [34% vs 
19%, RR=1.82, 95% CI (1.30, 2.55), P<0.01; 52% vs 27%, 
RR=1.93, 95% CI (1.44, 2.58), P<0.01]. The combination 
results of each time-point showed significant effectiveness 
of PEG-IFN α [RR=1.78, 95% CI (1.55, 2.05), P<0.01] 
(Figure 4). Fix-effect model was adopted for I2<50% in all 
the subgroups.

Figure 3   HBeAg seroconversion rates, subgroup analysis of PEG-IFN α vs IFN α in the treatment of Chinese hepatitis B patients.
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Figure 4   HBeAg clearance rates, subgroup analysis of PEG-IFN α vs IFN α in the treatment of Chinese hepatitis B patients.
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2.2.5  HBsAg clearance rates
Analysis of combined data from included studies for 

HBsAg clearance rate was performed to compare the effect 
of PEG-IFN α therapy vs IFN α therapy. The combined 
HBsAg clearance rate was 3.8% in PEG-IFN α treatment 
group and 1.1% in the IFN α treatment group, the 
difference between the two groups did not show statistic 
significance [RR=2.33, 95% CI (0.83, 6.56), P=0.11]
(Figure 5). Fix-effect model was adopted for I2=0.
2.2.6  Hepatic fibrosis improvement rates

Two included trials in this study reported the data of 
PEG-IFN α therapy vs IFN α therapy on the improvement 

of liver fibrosis related biomarkers, included the reduced 
rate of HA, PC III, IV-c and LN. PEG-IFN α therapy was 
more effective than IFN α therapy in the improvement of 
these biomarkers.
2.2.7  Safety profile 

  The frequencies and severity of adverse events were 
similar in both treatment groups. Common side-effects 
included pyrexia, myalgia, fatigue, descended body weight, 
baldness, descended body weight, baldness, headache and 
so on. All the adverse events were reversible after treatment 
was stopped.
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2.3  Comparison of PEG-iFN α + ADV with ADV 
monotherapy
2.3.1  ALT normalization rates

 In compar ison of  the ADV monotherapy,  the 
combination therapy of PEG-IFN α and ADV led to higher 
ALT normalization rates during 48th week of follow-up 
[75% vs 62%, RR=1.24, 95% CI (1.07, 1.45), P<0.01], 

but not in 24th and 48th week of treatment [58% vs 56%, 
RR=1.03, 95% CI (0.75, 1.40), P=0.86; 70% vs 63%, 
RR=1.12, 95% CI (0.87, 1.44), P=0.38]. The combination 
results of each time-point showed significant effectiveness 
of the combination therapy [RR=1.17, 95% CI (1.03, 1.32), 
P=0.01] (Figure 6). Fix-effect model was adopted for I2=0 
in all the subgroups.

Figure 5   HBsAg clearance rates, subgroup analysis of PEG-IFN α vs IFN α in the treatment of Chinese hepatitis B patients.
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Figure 6   ALT normalization rates, subgroup analysis of PEG-IFN α+ADV vs ADV in the treatment of Chinese hepatitis B patients.
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2.3.2  HBV DNA clearance rates
Higher serum HBV DNA clearance rates were obtained 

in patients treated with combination group than for 
patients treated with ADV at the 48th week of the treatment 
[63% vs 42%, RR=1.56, 95% CI (1.11, 2.19), P=0.01]. The 
combination group was equivalent to ADV monotherapy 
in the 24th week of treatment and 48th week of follow-
up [51% vs 37%, RR=1.43, 95% CI (0.96, 2.13), P=0.08; 
77% vs 58%, RR=1.77, 95% CI (0.73, 4.28), P=0.20]. 
The combination results of each time-point showed 
significant effectiveness of the combination therapy 
[RR=1.41, 95% CI (1.20, 1.66), P<0.01] (Figure 7).  
Random effect model was used for I2>50% in the 48th 
week of follow-up.
2.3.3  HBeAg seroconversion rates

HBeAg seroconversion rates were reported in three 
trials. The combined data of HBeAg seroconversion rates 
in the combination treatment group were significant higher 
than that in the ADV monotherapy group at the 24th, 48th 
week of treatment [28% vs 11%, RR=2.35, 95% CI (1.06, 
5.21), P=0.04] and the 48th week of follow-up [40% vs 
16%, RR=2.49, 95% CI (1.67, 3.71), P<0.01; 45% vs 21%, 

RR=2.17, 95% CI (1.51, 3.12), P<0.01]. The combination 
results of each time-point showed significant effectiveness 
of the combination therapy [RR=2.32, 95% CI (1.80, 2.99), 
P<0.01] (Figure 8). Fix-effect model was adopted for I2=0 
in all the subgroups.
2.3.4  HBsAg clearance rates

Analysis of combined data from included studies for 
HBsAg clearance rate was also performed to compare the 
effect of combination therapy vs ADV monotherapy. The 
combined HBsAg clearance rate was 5.3% in combination 
treatment group and 0 in the ADV treatment group, the 
difference between the two groups did not show statistic 
significance [RR=4.58, 95% CI (0.54, 38.77), P=0.16] 
(Figure 9). Fix-effect model was adopted for I2=0.
2.3.5  Safety profile

Of the three included trials, only two of them reported 
adverse events. The most frequently reported adverse 
events included pyrexia, myalgia, fatigue, and headache 
were more often happened in the combination group than 
in the ADV monotherapy. There was no death associated 
with the treatment, or liver decompensation. All the 
adverse events were reversible after treatment was stopped.

Figure 7   HBV DNA clearance rates, subgroup analysis of PEG-IFN α+ADV vs ADV in the treatment of Chinese hepatitis B patients.
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2.4  Comparison of PEG-iFN α and ETV therapy
 Comparison of PEG-IFN α and ETV therapy were 

reported in one trial. The meta-analysis results showed 
that the HBeAg seroconversion rates and serum HBeAg 
clearance rates were significant greater for patients treated 
with PEG-IFN α than for patients treated with ETV [41% 
vs 12%, RR=3.40, 95% CI (1.25, 9.26), P=0.02; 41% 
vs15%, RR=2.72, 95% CI (1.10, 6.70), P=0.03]. PEG-
IFN α therapy was equivalent to ETV therapy in the serum 
HBV DNA clearance rates [65% vs 70%, RR=0.93, 95% 
CI (0.66, 1.30), P=0.66], serum HBsAg clearance [12% vs 

3%, RR=3.88, 95% CI (0.46, 32.94), P=0.21] and HBsAg 
seroconversion [12% vs 0, RR=10.54, 95% CI (0.59, 
189.08), P=0.11] (Figure 10). Heterogeneity was not 
applicable for only one case was selected. 

No significant difference was found of the histological 
improvement between the two groups. Adverse events 
happened in 31 patients in PEG-IFN α treatment group, 
no adverse events were found in the ETV treatment group. 
All the adverse events were reversible after treatment was 
stopped.

Figure 8   HBeAg seroconversion rates, subgroup analysis of PEG-IFN α+ADV vs ADV in the treatment of Chinese hepatitis B patients.

Study or Subgroup
2.3.1 24 weeks treatment
AO 2010
Ding 2011
Subtotal (95% CI)
Total events
Heterogeneity: Chi² = 0.21, df = 1 (P = 0.65); I² = 0%
Test for overall effect: Z = 2.10 (P = 0.04)

2.3.2 48 weeks treatment
AO 2010
Ding 2011
Li 2012
Subtotal (95% CI)
Total events
Heterogeneity: Chi² = 0.80, df = 2 (P = 0.67); I² = 0%
Test for overall effect: Z = 4.46 (P < 0.00001)

2.3.3 48 weeks follow-up
AO 2010
Li 2012
Subtotal (95% CI)
Total events
Heterogeneity: Chi² = 0.58, df = 1 (P = 0.45); I² = 0%
Test for overall effect: Z = 4.17 (P < 0.0001)

Total (95% CI)
Total events
Heterogeneity: Chi² = 1.88, df = 6 (P = 0.93); I² = 0%
Test for overall effect: Z = 6.45 (P < 0.00001)
Test for subgroup differences: Chi² = 0.25, df = 2 (P = 0.88), I² = 0%

Events

15
1

16

18
9

28

55

17
38

55

126

Total

40
17
57

40
17
82

139

40
82

122

318

Events

6
1

7

7
3

18

28

6
27

33

68

Total

40
22
62

40
22

116
178

40
116
156

396

Weight

10.0%
1.5%

11.5%

11.7%
4.4%

24.9%
41.0%

10.0%
37.4%
47.5%

100.0%

M-H, Fixed, 95% CI

2.50 [1.08, 5.79]
1.29 [0.09, 19.23]
2.35 [1.06, 5.21]

2.57 [1.21, 5.47]
3.88 [1.24, 12.18]

2.20 [1.31, 3.70]
2.49 [1.67, 3.71]

2.83 [1.25, 6.44]
1.99 [1.33, 2.98]
2.17 [1.51, 3.12]

2.32 [1.80, 2.99]

Combination ADV Risk Ratio Risk Ratio
M-H, Fixed, 95% CI

0.2 0.5 1 2 5
Favours ADV Favours COM

Figure 9   HBsAg clearance rates, subgroup analysis of PEG-IFN α+ADV vs ADV in the treatment of Chinese hepatitis B patients.
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Figure 10   Subgroup analysis of serum HBV DNA clearance, HBeAg and HBsAg seroconversion, HBeAg and HBsAg clearance rates 

between PEG-IFN α and ETV monotherapy.

3  Discussion 

The important goal of chronic hepatitis B treatment 
is completely clear or sustained suppression of HBV, so 
as to reduce the inflammation of the liver and prevention 
of liver fibrosis, hepatic decompensation, hepatocellular 
carcinoma, and prolong the survival period of patients 
ultimately. Therefore, antiviral treatment is the key to CHB 
therapy. PEG-IFN α is one of the common antiviral drugs 
used currently in western counties and then introduced 
to China. There are several publications and clinical trials 
come from western countries reported the advanced effects 
and safety of PEG-IFN α based therapy in the treatment of 
hepatitis B [7-10]. However, the situation in mainland China 
is that most CHB patients are come from rural areas, the 
high costs of PEG-IFN α treatment is unaffordable for 
most of them, which makes PEG-IFN efficacy assessment 
more difficult in China. Several new clinical trials to 

compare the efficiency of PEG-IFN α  treatment with 
other antiviral regimes in patients with hepatitis B in China 
were published in recent years, but the numbers of patients 
included in these clinical trials are too small to draw a clear 
conclusion. Therefore, a new meta-analysis of comparing 
PEG-IFN α with other antiviral treatment regimens is 
needed to examine the beneficial effects of PEG-IFN α 
therapy in Chinese patients with hepatitis B.

Our meta-analysis show that in comparison with IFN 
α, PEG-IFN α attained higher ALT normalization rates, 
serum HBV DNA clearance rates, HBeAg seroconversion 
rates and serum HBeAg clearance rates at all treatment 
point and follow-up point in hepatitis B patients than IFN 
α treatment except for the 24th week of treatment of ALT 
normalization rate in China. Besides, PEG-IFN α therapy 
was more effective than IFN α therapy in the improvement 
of serum liver fibrosis related biomarkers, including 
HA, PC-III, IV-c and LN. All this found in this study 
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supported that PEG-IFN α is more effective than IFN α in 
the treatment of CHB patients in China. Evidence-based 
studies have demonstrated the efficacy of PEG-IFN α-2a 
treatment versus IFN α in China in 2010[27], our meta-
analysis is an undated and extended report on the clinical 
effectiveness of PEG-IFN α for the treatment of CHB by 
adding several new published RCTs recently including 
PEG-IFN α-2b therapy and assess the quality by Jadad 
score.

In the comparison of PEG-IFN α group versus ETV 
group for CHB in China, PEG-IFN α showed superiority 
in the serological response than ETV, statistically higher 
rate were found in HBeAg seroconversion rate and 
HBeAg clearance rates by PEG-IFN α. Although PEG-
IFN α is effective than ETV in the virological response, 
the improvement of HBeAg seroconversion rate and 
HBeAg clearance rates is not satisfaction. In future trials, 
the course of PEG-IFN α treatment should be extended to 
conducive to better efficacy in China.

The situation between the PEG-IFN α and ADV 
combination group versus ADV monotherapy show 
statistically higher rate in HBeAg seroconversion rates 
in the combination group in all treatment point and 
follow-up point. Higher rate of ALT normalization was 
obtained in 48th week of follow-up, higher rate of serum 
HBV DNA clearance was obtained in 48th treatment. 
Up to data, several trials involving PEG-IFN α and ADV 
combination therapy had been reported in western 
countries[28-30], marked decreases in serum HBV DNA 
and favorable HBeAg seroconversion and clearance 
rates were achieved in the combination group than ADV 
monotherapy. Research has revealed that PEG-IFN α 
have effects of immunoregulation and antiviral protein 
inductions thus lead to higher serological response and 
sustained virological response, but the inhibitor effect 
to virus is weak; ADV has strong antiviral activity and 
onset rapidly, the resistance is rarely to happen, but 
the HBeAg seroconversion is always low. Therefore, 
combination therapy of PEG-IFN α and ADV has a strong 
complementary, which had been confirmed in this study. 
However, data are too limited to exclude a substantial 
benefit or harm of PEG-IFN α combination therapy and 
also to support recommending for the treatment of chronic 
hepatitis B in China.

Evidence-based studies have demonstrated that efficacy of 
IFN α treatment relates to HBV genotypes[31]. A Meta analysis [32] 
and a pooled analysis of over 1200 patients [33] provide compelling 
support for the idea that genotype A is the most treatment-
responsive genotype in HBeAg-positive hepatitis B. However, 
no epidemiological study with a sufficient number of cases 

has shown an effect of HBV genotypes on the rate of HBV 
chronicity in China. In the future study, analysis on the effects 
of PEG-IFN α based on HBV genotype in CHB patients is 
needed in China.

The objective and accuracy results of meta-analysis depend 
on the comprehensive and high-quality literature. In this 
study, the total quality of literatures is poor. All the included 
trials did not specifically describe the randomization scheme 
and the use of blind method, only 4 of our 16 studies reported 
subjects withdraw or drop out. Besides, the majority of the 
included trials are in small sample size. In future trials, we hope 
that Chinese investigators take relatively simple measures such 
as random number generating software in trials to compare 
different therapies. High quality trials of large, randomized, 
multicentre design are also needed to make credible decision.

In conclusion, PEG-IFN α therapy was more effective 
than IFN α therapy in achieving ALT normalization, 
serum HBV DNA clearance, HBeAg seroconversion, 
serum HBeAg clearance and hepatic fibrosis improvement 
in CHB patients in China. PEG-IFN α was obviously 
superior to ETV in HBeAg seroconversion and serum 
HBeAg clearance. The combination therapy of PEG-IFN 
α and ADV was effective than ADV monotherapy in ALT 
normalization, serum HBV DNA clearance and HBeAg 
seroconversion. PEG-IFN α showed no priority to other 
treatment regimes in HBsAg clearance. Treatment with 
PEG-IFN α appears to be effective and safe, and can be 
prescribed as first-line treatment options for CHB patients 
in China. Data are too limited to exclude a substantial 
benefit or harm of PEG-IFN α combination therapy for 
CHB patients in China.  
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