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Abstract
AIM: To compare the effects of entecavir (ETV) and 
lamivudine (LAM) for the treatment of hepatitis B de-
compensated cirrhosis using a meta-analysis.

METHODS: We conducted a literature search for all 
eligible studies published prior to May 30, 2013 us-
ing PUBMED, MEDLINE, EMBASE, the China National 
Knowledge Infrastructure (CNKI), the VIP database, 
the Wanfang database and the Cochrane Controlled 
Trial Register. Randomized controlled trials (RCTs) 
comparing ETV with LAM for the treatment of hepatitis 
B decompensated cirrhosis were included. The data 
were analyzed with Review Manager Software 5.0.2. 
We used RR as an effect measure, and reported its 
95%CI. The meta-analysis was performed using either 
a fixed-effect or random-effect model, based on the 
absence or presence of significant heterogeneity. Two 
reviewers assessed the risk of bias and extracted data 
independently and in duplicate. The analysis was ex-
ecuted using the main outcome parameters including 

hepatitis B virus (HBV) DNA undetectability, HBV DNA 
level, hepatitis B e antigen (HBeAg) seroconversion, 
alanine aminotransferase (ALT) level, albumin level, to-
tal bilirubin (TBIL) level, prothrombin time activity (PTA) 
level, Child-Turcotte-Pugh (CTP) score, mortality, drug-
resistance, and adverse reactions. Meta-analysis of the 
included trials and subgroup analyses were conducted 
to examine the association between pre-specified 
characteristics and the therapeutic effects of the two 
agents.

RESULTS: Thirteen eligible trials (873 patients in to-
tal) were included and evaluated for methodological 
quality and heterogeneity. Of these studies, all had 
baseline comparability, 12 of them reported baseline 
values of the two treatment groups in detail. Follow-
ing various treatment durations (12, 24, 36, 48 and > 
48 wk), both ETV and LAM significantly reduced HBV 
DNA level, however, reductions were greater in the ETV 
group (MD = -0.66, 95%CI: -0.83-0.50, P  < 0.00001), 
(MD = -0.93, 95%CI: -1.36-0.51, P  < 0.0001), (MD = 
-1.4, 95%CI: -1.78-1.01, P  < 0.00001), (MD = -1.18, 
95%CI: -1.90-0.46, P  = 0.001), (MD = -0.14, 95%CI: 
-0.17-0.11, P  < 0.00001, respectively). At 12, 24 and 
48 wk of treatment, ETV had a significant effect on the 
rate of HBV DNA undetectability (RR = 1.55, 95%CI: 
1.22-1.99, P  = 0.0004), (RR = 1.25, 95%CI: 1.13-1.38, 
P  < 0.0001), (RR = 1.2, 95%CI: 1.10-1.32, P  < 0.0001, 
respectively). Although HBeAg seroconversion in the 
ETV group was more pronounced than that in the LAM 
group at 24 wk (27.90% vs 26.19%) and 48 wk (31.52% 
vs  25.00%) of treatment, there was no statistically sig-
nificant difference between them (RR = 1.49, 95%CI: 
0.98-2.28, P  = 0.07), (RR = 1.27, 95%CI: 0.98-1.65, P  
= 0.07, respectively). Following various treatment dura-
tions, both the ETV group and the LAM group showed 
significantly improved liver function (ALT, AIB, TBIL, 
PTA and CTP levels) and reduced mortality (ETV 6.37%, 
LAM 7.89%). The effects in the ETV group (0.33%) 
were statistically lower than those in the LAM group 
(14.33%) regarding the rate of drug-resistance (RR 
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or nucleoside analogues have become the primary drugs 
for antiviral therapy. Entecavir (ETV) is currently the 
strongest nucleoside analogue and the first-line drug for 
hepatitis B. It has the advantages of  low drug-resistance 
and high safety, thus it is suitable for long-term use. 
However, due to its higher cost, the long-term use of  
ETV results in heavy financial pressures for patients with 
hepatitis B decompensated cirrhosis and their families. 
Lamivudine (LAM) is a moderate strength nucleoside 
analogue, and has high resistance following long-term 
use, which leads to treatment failure. However, due to its 
lower cost, LAM has a pharmacoeconomic advantage. 
Although there have many studies conducted on the ef-
ficacy of  ETV compared with LAM for the treatment of  
patients with hepatitis B decompensated cirrhosis, there 
are few systematic reviews on this topic[5]. The roles of  
the two drugs in hepatitis B decompensated cirrhosis 
are not yet completely clear. Therefore, we conducted a 
meta-analysis of  randomized controlled trials (RCTs) us-
ing the Cochrane methodology and explored the efficacy 
of  ETV compared with LAM in patients with hepatitis B 
decompensated cirrhosis.

MATERIALS AND METHODS
Literature search
We searched PUBMED, MEDLINE, EMBASE, CNKI 
(China National Knowledge Infrastructure), the VIP 
database, the Wanfang database and the Cochrane Con-
trolled Trial Register for the relevant studies published 
up to May 30, 2013. The following keywords were used 
for the search: “hepatitis B”, “decompensated cirrhosis”, 
“entecavir”, “lamivudine”, and “RCTs”. The reference 
lists of  eligible studies were also searched. The language 
of  the trials was not limited.

Inclusion criteria
The following inclusion criteria were used: (1) RCTs; (2) 
Articles studying hepatitis B decompensated cirrhosis 
patients, who were included in Chinese articles accord-
ing to the diagnostic standards of  the China guidelines 
for HBV management (2005)[6], in foreign articles diag-
nosis was based on clinical, biochemical, radiological and 
histological responses, and a Child-Turcotte-Pugh (CTP) 
score ≥ 7; (3) Studies comparing the treatment methods 
of  ETV (0.5 mg/d) and LAM (100 mg/d). Both groups 
were given symptomatic treatment and conventional 
treatment; and (4) The main outcome parameters includ-
ed the rate of  HBV DNA undetectability, HBV DNA 
level, hepatitis B e antigen (HBeAg) seroconversion, 
alanine aminotransferase (ALT) levels, albumin (ALB) 
levels, total bilirubin (TBIL) levels, prothrombin time ac-
tivity (PTA) levels, CTP score, mortality, drug-resistance, 
and adverse reactions. 

Exclusion criteria 
The following exclusion criteria were used: (1) Non-
RCTs; (2) Insufficient analytical information regarding 
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= 0.1, 95%CI: 0.04-0.24, P  ≤ 0.00001). In addition, 
no severe adverse reactions were observed in the two 
treatment groups.

CONCLUSION: ETV and LAM significantly improved 
liver function and reduced mortality. Both drugs pro-
duced similar serological responses, and were safe and 
well tolerated. However, ETV resulted in a better viro-
logical response and lower drug-resistance, but is more 
expensive.

© 2013 Baishideng. All rights reserved.

Key words: Hepatitis B; Decompensated cirrhosis; En-
tecavir; Lamivudine; Randomized controlled trial; Meta-
analysis.

Core tip: This meta-analysis was conducted to compare 
the effects of entecavir (ETV) and lamivudine (LAM) in 
the treatment of hepatitis B associated decompensated 
cirrhosis. The results suggested that ETV and LAM sig-
nificantly improved liver function and reduced mortality. 
Both drugs produced similar serological responses, and 
were safe and well tolerated. However, LAM had higher 
drug-resistance and is therefore unsuitable for the 
long-term treatment of patients with hepatitis B decom-
pensated cirrhosis. ETV can be used as the first-line 
drug for long-term treatment of patients with hepatitis 
B decompensated cirrhosis as it has stronger anti-viral 
activity and extremely low drug-resistance.
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INTRODUCTION
The treatment of  chronic hepatitis B (CHB) is a major 
healthcare problem affecting over 350 million people 
worldwide[1]. Approximately 25%-40% of  infected pa-
tients will develop various life-threatening conditions 
such as liver failure, liver cirrhosis (LC) and hepatocel-
lular carcinoma (HCC). The 5-year survival rate is 84% 
in patients with compensated cirrhosis, but decreases 
to 14%-35% in individuals with decompensated cirrho-
sis[2]. Antiviral therapy is now considered to be the most 
important measure to prevent further development of  
this disease. Rapid and effective antiviral therapy can not 
only improve liver function and clinical symptoms as 
well as postpone progression to LC, but can also reverse 
the process of  LC, prolong survival time and improve 
the quality of  life. Some researchers have shown that 
mortality due to hepatitis B virus (HBV) and LC was 
positively correlated[3,4]. As interferon is prohibited for 
the treatment of  decompensated cirrhosis, nucleosides 



treatment schedule, follow-up, and outcomes; (3) Receiv-
ing interferon, nucleosides or nucleotides for CHB within 
6 mo of  the trial; (4) Coinfection with hepatitis A, C, D, 
E virus, cytomegalovirus, or HIV; and (5) Patients with 
liver failure, HCC, and liver-related complications caused 
by alcoholism, autoimmune disease, and cholestasis. 

Data extraction
Data extraction was assessed independently by two re-
viewers (Song LY and Zhang SR). Discrepancies among 
reviewers were resolved by discussions between the 
reviewers or by a third person (Ou-Yang RJ). Basic in-
formation obtained from each eligible trial included the 
study design (randomization, allocation concealment, 
blinding method, description of  withdrawals and drop-
outs), patient characteristics, numbers in each group, 
related study results and treatment duration. Data were 
reviewed to eliminate duplicate reports of  the same trial.

Statistical analysis
We used Review Manager Software 5.0.2 (Cochrane Col-

laboration, Oxford, United Kingdom) to carry out data 
analysis. We used RR as an effect measure for dichoto-
mous data, mean difference (MD) as an effect measure 
for continuous data, and reported their 95%CI. The 
meta-analysis was performed using a fixed-effect or ran-
dom-effect model, based on the absence or presence of  
significant heterogeneity.

Statistical heterogeneity between trials was evaluated by 
χ 2 and I2) analysis. The fixed-effect method was used in the 
absence of  statistically significant heterogeneity (P ≥ 0.1), 
the random-effect method was used when the heterogene-
ity test was statistically significant (P < 0.1). A value of  P < 
0.05 was regarded as statistically significant. We used sub-
group analyses to examine the association of  pre-specified 
characteristics (treatment duration) with treatment effect, 
sensitivity analysis was used to estimate the stability of  the 
results, and funnel plots were used to assess publication 
bias if  more than five trials were included[7].

RESULTS
Characteristics and quality of studies
The process of  identifying the included trials is presented 
in Figure 1. We initially identified 779 abstracts, and after 
evaluating the full texts, we included 13 trials (12 in Chi-
nese and 1 in English) based on the pre-specified criteria. 
A total of  873 patients were included in the study: 423 
treated with ETV and 450 treated with LAM. Table 1 
shows the characteristics of  the 13 trials. Of  these stud-
ies, all showed baseline comparability, 12 of  them report-
ed the baseline values of  the two groups in detail, 1 only 
referred to the two groups as having no significant differ-
ences in gender, age and duration[12]. One described the 
method of  randomization in detail[9], 9 referred to ran-
domization, but did not describe the method of  random-
ization in detail[8,11-15,18-20]. None of  the trials referred to al-
location concealment and blinding method. Six described 
the reasons for withdrawals and dropouts[8,12-14,16]. Quality 
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13 RCTs included in 
the meta-analysis

755 articles were excluded:
540 not RCTs
193 ETV and LAM were not studied 
19 conference abstracts
3 ongoing studies24 articles reviewed 

in full text

779 articles 
identified 

11 articles were excluded:
6 including the patients with liver 
fibrosis
5 duplicated articles

Figure 1  Flow diagram of the randomized controlled trials reviewed. RCT: 
Randomized controlled trial; ETV: Entecavir; LAM: Lamivudine.

Table 1  Characteristics of included randomized controlled trials

Trial Sample size (n ) mean age (yr) Regimen Duration 
(wk)

Observation 
time (wk)

Outcome 
parameters

Jadad 
scoresETV LAM ETV LAM ETV LAM

Feng et al[8] 22 25 - - 0.5 mg/d 100 mg/d 48 4, 12, 24, 36, 48 ACDGI 3
Yang et al[9] 30 30 47.5 ± 9.7 0.5 mg/d 100 mg/d 48 4, 8, 12, 24, 48 ABCI 3
Shen[10] 40 40 46.5 48.5 0.5 mg/d 100 mg/d 48 48 BDEFIJ 3
Huang et al[11] 22 22 48.2 47.5 0.5 mg/d 100 mg/d 52 52 BDEFGHIJ 3
Chen et al[12] 23 24 48.5 0.5 mg/d 100 mg/d 48 24, 48 ACJ 3
Li et al[13] 40 40 51.0 0.5 mg/d 100 mg/d 48 12, 24, 48 ACDEFHI 2
Shao et al[14] 29 28 43.1 ± 10.262 44.11 ± 10.322 0.5 mg/d 100 mg/d 96 12, 24, 36, 48, 

60, 72, 84, 96
AHIJ 3

Kong[15] 24 24 47.5 0.5 mg/d 100 mg/d 48 48 BDEFGH 2
Hyun et al[16] 45 41      54 ± 9.4    53.7 ± 12.1 0.5 mg/d 100 mg/d 48 12, 24, 36, 48 ABCHIJ 3
Wang et al[17] 66 64   52.3 ± 15.8    50.8 ± 15.4 0.5 mg/d 100 mg/d 48 12, 24, 36, 48 ABCGHI 2
Yang et al[18] 32 42 47.8 ± 10.2 0.5 mg/d 100 mg/d 48 12, 24, 36, 48 ACDEFI 3
Zhou et al[19] 40 40 46 ± 14 0.5 mg/d 100 mg/d 48 12, 24, 48 BDH 3
Liu et al[20] 30 30 46.04 ± 10.79  45.75 ± 10.26 0.5 mg/d 100 mg/d 48 48 B 3

A: Hepatitis B virus (HBV) DNA undetectability; B: HBV DNA levels; C: Hepatitis B e antigen seroconversion; D: Alanine aminotransferase levels; E: Albu-
min levels; F: Total bilirubin levels; G: Prothrombin time activity levels; H: Child-Turcotte-Pugh score; I: Drug-resistance; J: Mortality. ETV: Effects of ente-
cavir; LAM: Lamivudine.
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cant (MD = -9.74, 95%CI: -17.87-1.61, P = 0.02), while 
at 12, 24 and > 48 wk, ALT levels in the two groups were 
similar, and no statistically significant differences were 
observed [(MD = -3.72, 95%CI: -8.7-1.26, P = 0.14), (MD 
= -5.73, 95%CI: -15.52-4.06, P = 0.25), (MD = -1.07, 
95%CI: -15.73-13.59, P = 0.89), respectively] (Figure 2D).

ALB levels
In this analysis, 5 trials reported ALB levels. According to 
χ 2 and I2 analysis, heterogeneity was observed (χ 2 = 89.49, 
P < 0.00001, I2 = 91%); therefore, we used the random-
effect method to analyze the data. At > 48 wk, ALB 
levels were higher in the ETV group than in the LAM 
group, and the difference was statistically significant (MD 
= 1.84, 95%CI: -0.47-4.15, P = 0.0001), while at 12, 24 
and 48 wk, ALB levels in the two groups were similar, 
and no statistically significant differences were observed 
[(MD = -3.43, 95%CI: -14.3-7.45, P = 0.54), (MD = 
0.15, 95%CI: -0.94-1.25, P = 0.78), (MD = 3.83, 95%CI: 
-0.11-7.77, P = 0.06), respectively] (Figure 2E).

TBIL levels
In this analysis, 5 trials reported TBIL levels. According 
to χ 2 and I2 analysis, heterogeneity was observed (χ 2 = 
29.21, P ≤ 0.00001, I2 = 90%); therefore, we used the 
random-effect method to analyze the data. At 12, 24 and 
48 wk, TBIL levels were lower in the ETV group than in 
the LAM group, and the difference was statistically sig-
nificant [(MD = -6.21, 95%CI: -8.86-3.57, P < 0.00001), 
(MD = -6.61, 95%CI: -8.42-4.81, P < 0.00001), (MD = 
-11.51, 95%CI: -17.18-5.84, P < 0.0001), respectively], 
while at > 48 wk, TBIL levels in the two groups were 
similar, and no statistically significant difference was 
observed (MD = -1.43, 95%CI: -10.52-7.66, P = 0.76) 
(Figure 2F).

PTA levels
In this analysis, 4 trials reported PTA levels. According to 
χ 2 and I2 analysis, heterogeneity was observed (χ 2 = 0.42, 
P = 1.0, I2 = 0%); therefore, we used the fixed-effect 
method to analyze the data. At 12 and 24 wk, PTA levels 
were higher in the ETV group than in the LAM group, 
and the differences were statistically significant [(MD 
= 2, 95%CI: 0.26-3.74, P = 0.02), (MD = 2.09, 95%CI: 
0.29-3.88, P = 0.02), respectively], while at 48 and > 48 
wk, PTA levels in the two groups were similar, and no 
statistically significant differences were observed [(MD = 
1.68, 95%CI: -1.19-4.54, P = 0.25), (MD = -0.40, 95%CI: 
-9.44-8.64, P = 0.93), respectively] (Figure 2H).

CTP score
In this analysis, 7 trials reported the CTP score. Accord-
ing to χ 2 and I2 analysis, heterogeneity was observed (χ 2 
= 76.27, P < 0.00001, I2 = 72%); therefore, we used the 
random-effect method to analyze the data. At 12, 24, 36 
and 48 wk, the CTP score was lower in the ETV group 
than in the LAM group, and the differences were statisti-
cally significant [(MD = -0.45, 95%CI: -0.80-0.11, P = 

assessment of  the trials was performed with Jadad scores 
that ranged between 1 and 5[21]. Based on these scores, 10 
trials were of  high quality (≥ 3 scores)[8-12,14,16,18-20], and 3 
trials were of  inferior quality (< 3 scores)[13,15,17].

HBV DNA undetectability
In this analysis, 8 trials reported rates of  HBV DNA un-
detectability. According to χ 2 and I2 analyses, heterogene-
ity was observed (χ 2 = 40.42, P = 0.03, I2 = 38%); there-
fore, we used the random-effect method to analyze the 
data. At 12, 24 and 48 wk of  treatment, the rate of  HBV 
DNA undetectability was higher in the ETV group than 
in the LAM group, and the difference between the two 
groups was statistically significant [(RR = 1.55, 95%CI: 
1.22-1.99, P = 0.0004), (RR = 1.25, 95%CI: 1.13-1.38, 
P < 0.0001), (RR = 1.2, 95%CI: 1.10-1.32, P < 0.0001, 
respectively)], while at 36 and > 48 wk, the rate of  HBV 
DNA undetectability between the two groups was similar, 
and no statistically significant differences were observed 
[(RR = 1.21, 95%CI: 0.92-1.59, P = 0.18), (RR = 1.27, 
95%CI: 0.98-1.64, P = 0.07), respectively] (Figure 2A).

HBV DNA levels
In this analysis, 8 trials reported HBV DNA levels. Ac-
cording to χ 2 and I2 analyses, heterogeneity was observed 
(χ 2 = 1274.13, P < 0.00001, I2 = 99%); therefore, we used 
the random-effect method to analyze the data. At 12, 
24, 36, 48, and > 48 wk, HBV DNA levels were lower in 
the ETV group than in the LAM group, and the differ-
ence between the two groups was statistically significant 
[(MD = -0.66, 95%CI: -0.83-0.50, P < 0.00001), (MD 
= -0.93, 95%CI: 1.36-0.51, P < 0.0001), (MD = -1.4, 
95%CI: -1.78-1.01, P < 0.00001), (MD = -1.18, 95%CI: 
-1.90-0.46, P = 0.001), (MD = -0.14, 95%CI: -0.17-0.11, 
P < 0.00001), respectively] (Figure 2B).

HBeAg seroconversion
In this analysis, 7 trials reported the rate of  HBeAg sero-
conversion. According to χ 2 and I2 analyses, heterogeneity 
was not observed (χ 2 = 6.88, P = 0.87, I2 = 0%); there-
fore, we used the fixed-effect method to analyze the data. 
At 12 wk, the rate of  HBeAg seroconversion was higher 
in the ETV group than in the LAM group, and the differ-
ence between the two groups was statistically significant 
(RR = 2.05, 95%CI: 1.06-3.98, P = 0.03), while at 24 and 
48 wk, the rate of  HBeAg seroconversion in the two 
groups was similar, and no statistically significant differ-
ences were observed. [(RR = 1.49, 95%CI: 0.98-2.28, P 
= 0.07), (RR = 1.27, 95%CI: 0.98-1.65, P = 0.07), respec-
tively] (Figure 2C).

ALT levels
In this analysis, 7 trials reported ALT levels. According 
to χ 2 and I2 analysis, heterogeneity was observed (χ 2 = 
110.78, P < 0.00001, I2 = 89%); therefore, we used the 
random-effect method to analyze the data. At 48 wk, 
ALT levels were lower in the ETV group than in the 
LAM group, and the difference was statistically signifi-
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ETV LAM Risk Ratio Risk Ratio
M-H, Fixed, 95%CIStudy or Subgroup  Events Total Events Total Weight M-H, Fixed, 95%CI

1.1.1 12 wk

Feng J 2008     3   22     5   25   0.3% 0.68 [0.18, 2.53]
Jong JH 2012   12   45     8   41   0.7% 1.37 [0.62, 3.01]

Wang GL 2012   36   66   22   64   2.4% 1.59 [1.06, 2.38]

Yang JH 2012   19   32   13   42   1.5% 1.92 [1.12, 3.28]

Zhao JB 2010   21   29   13   27   2.0% 1.50 [0.96, 2.36]

Subtotal (95%CI) 194 199   6.9% 1.56 [1.22, 1.99]

Total events   91   61

Heterogeneity: Tau2 = 0.00; χ 2 = 2.26, df  = 4 (P  = 0.69); I 2 = 0%

Test for overall effect: Z  = 3.54 (P  = 0.0004)

1.1.2 24 wk
Chen FZ 2010   20   23   17   24   3.7% 1.23 [0.91, 1.66]

Feng J 2008     9   22     8   25   0.8% 1.28 [0.60, 2.74]

Jong JH 2012   30   45   17   41   2.3% 1.61 [1.06, 2.44]

Li CP 2011   37   40   30   40   6.1% 1.23 [1.01, 1.51]

Wang GL 2012   44   66   30   64   3.5% 1.42 [1.04, 1.94]

Yang J 2012   28   30   20   30   4.3% 1.40 [1.07, 1.83]

Yang JH 2012   27   32   28   42   4.5% 1.27 [0.98, 1.64]

Zhao JB 2010   25   29   23   27   5.6% 1.01 [0.82, 1.25]

Subtotal (95%CI) 287 293 30.8% 1.25 [1.13, 1.38]

Total events 220 173

Heterogeneity: Tau2 = 0.00; χ 2 = 7.32, df  = 7 (P  = 0.40); I 2 = 4%

Test for overall effect: Z  = 4.25 (P  < 0.0001)

1.1.3 36 wk
Feng J 2008   13   22   13 25   1.6% 1.14 [0.68, 1.90]

Jong JH 2012   32   45   16 41   2.2% 1.82 [1.19, 2.79]

Wang GL 2012   56   66   45 64   6.4% 1.21 [1.00, 1.46]

Zhao JB 2010   26   29   25 27   7.2% 0.97 [0.82, 1.14]

Subtotal (95%CI) 162 157 17.4% 1.21 [0.92, 1.59]

Total events 127   99

Heterogeneity: Tau2 =0.05; χ 2 = 12.11, df  = 3 (P  = 0.007); I 2 = 75%

Test for overall effect: Z  = 1.34 (P  = 0.18)

1.1.4 48 wk
Chen FZ 2010   21   23   18 24   4.4% 1.22 [0.94,1.58]

Feng J 2008   15   22   12 25   1.7% 1.42 [0.86,2.34]

Jong JH 2012   34   45   19 41   2.8% 1.63 [1.13,2.36]

Li CP 2011   37   40   31 40   6.4% 1.19 [0.99,1.44]

Wang GL 2012   63   66   55 64   9.1% 1.11 [0.99,1.24]

Yang J 2012   29   30   21 30   4.9% 1.38 [1.08,1.76]

Yang JH 2012   28   32   29 42   4.9% 1.27 [1.00,1.61]

Zhao JB 2010   26   29   23 27   6.0% 1.05 [0.86,1.29]

Subtotal (95%CI) 287 293 40.2% 1.20 [1.10,1.32]

Total events 253 208

Heterogeneity: Tau2 = 0.00; χ 2 = 9.61, df  = 7 (P  = 0.21); I 2 = 27%

Test for overall effect: Z  = 3.94 (P  < 0.0001)

1.1.5 > 48 wk
Zhao JB 2010   26   28   19 26   4.6% 1.27 [0.98,1.64]

Subtotal (95%CI)   28 26   4.6% 1.27 [0.98,1.64]

Total events   26   19

Heterogeneity: Not applicable

Test for overall effect: Z  = 1.84 (P  = 0.07)

Total (95%CI) 958 968   100.0% 1.24 [1.16,1.33]

Total events 717 560

Heterogeneity: Tau2 =0.01; χ 2 = 40.42, df  = 25 (P  = 0.03); I 2 = 38%

Test for overall effect: Z  = 6.07 (P  < 0.00001)

Favours experimental Favours control

0.01          0.1             0              10            100

A
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ETV LAM Mean difference Mean difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95%CI IV, Random, 95%CI

1.2.1 12 wk
Jong JH 2012 2.9 1 45 3.8 1.5 41 5.2%  -0.90 [-1.44, -0.36]
Wang GL 2012 3.1 0.6 66 3.7 0.9 64 5.8%  -0.60 [-0.86, -0.34]
Yang J 2012 2.83 0.05 30 3.52 0.65 30 5.8%  -0.69 [-0.92, -0.46]
Zhou WX 2012 3.82 2.05 40 4.29 1.28 40 4.7% -0.47 [-1.22, 0.28]
Subtotal (95%CI) 181 175 21.5%  -0.66 [-0.83, -0.50]
Heterogeneity: Tau2 = 0.00; χ 2 = 1.25, df  = 3 (P  = 0.74); I 2 = 0%
Test for overall effect: Z  = 8.02 (P  < 0.00001)

1.2.2 24 wk

Jong JH 2012 2.1 0.6 45 3.3 1.7 41 5.2%  -1.20 [-1.75, -0.65]
Wang GL 2012 2.2 0.5 66 3.4 0.7 64 5.8%  -1.20 [-1.41, -0.99]
Yang J 2012 2.72 0.1 30 3.26 0.75 30 5.8%  -0.54 [-0.81, -0.27]
Zhou WX 2012 3.43 2.42 29 4.19 1.21 40 4.5% -0.76 [-1.60, 0.08]
Subtotal (95%CI) 181 175 21.3%  -0.93 [-1.36, -0.51]
Heterogeneity: Tau2 = 0.13; χ 2 = 15.22, df  = 3 (P  = 0.002); I 2 = 80%
Test for overall effect: Z  = 4.30 (P  < 0.0001)

1.2.3 36 wk

Jong JH 2012 2.1 0.6 45 3.4 2 41 5.0%  -1.30 [-1.94, -0.66]
Wang GL 2012 0.9 0.2 66 2.5 0.5 64 5.9%  -1.60 [-1.73, -1.47]
Zhou WX 2012 3.23 1.75 40 4.19 1.21 40 5.0%  -0.96 [-1.62, -0.30]
Subtotal (95%CI) 151 145 15.9%  -1.40 [-1.78, -1.01]
Heterogeneity: Tau2 =0.06; χ 2 = 4.17, df  =2 (P  = 0.12); I 2 = 52%
Test for overall effect: Z  = 7.18 (P  < 0.00001)

1.2.4 48 wk
Jong JH 2012 2 0.4 45 3.1 1.9 41 5.1%  -1.10 [-1.69, -0.51]
Kong ZF 2011 3.14 0.3 24 6.22 3.6 24 3.0%  -3.08 [-4.53, -1.63]
Liu XL 2013 3.2 1.06 30 4.02 1.25 30 5.1%  -0.82 [-1.41, -0.23]
Shen CS 2011 2.358 1.312 38 3.812 1.852 38 4.8%  -1.45 [-2.18, -0.73]
Wang GL 2012 0.4 0.1 66 2 0.4 64 5.9%  -1.60 [-1.70, -1.50]
Yang J 2012 2.71 0.07 30 2.9 0.3 30 5.9%  -0.19 [-0.30, -0.08]
Zhou WX 2012 3.23 1.08 40 3.94 1.1 40 5.4%  -0.71 [-1.19, -0.23]
Subtotal (95%CI) 273 267 35.3%  -1.18 [-1.90, -0.46]
Heterogeneity: Tau2 =0.84; χ 2 = 353.46, df  = 6 (P  < 0.00001); I 2 = 98%
Test for overall effect: Z  = 3.2 (P  = 0.001)

1.2.5 > 48 wk

Huang ZG 2009 3.02 0.05 22 3.16 0.05 22 6.0%  -0.14 [-0.17, -0.11]
Subtotal (95%CI) 22 22 6.0%  -0.14 [-0.17, -0.11]
Heterogeneity: Not applicable
Test for overall effect: Z = 9.29 (P < 0.00001)

Total (95%CI) 808 784 100.0%  -0.96 [-1.32, -0.60]

Heterogeneity: Tau2 = 0.56; χ 2 = 1273.57, df  = 18 (P  < 0.00001); I 2 = 99%
Test for overall effect: Z  = 5.26 (P  < 0.00001) Favours experimental Favours control
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C
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ETV LAM Risk Ratio Risk Ratio
M-H, Fixed, 95%CIStudy or Subgroup Events Total Events Total Weight M-H, Fixed, 95%CI

1.3.1 12 wk
Wang GL 2012   18   66 10   64   10.4% 1.75 [0.87, 3.49]
Yang JH 2012     3   32   0   42    0.4%     9.12 [0.49, 170.52]
Subtotal (95%CI)   98 106   10.9% 2.05 [1.06, 3.98]
Total events   21 10
Heterogeneity: χ 2 = 1.20, df  = 1 (P  = 0.27); I 2 = 17%
Test for overall effect: Z  = 2.12 ( P= 0.03)

1.3.2 24 wk
Chen FZ 2010     6   23   6   24     6.0% 1.04 [0.39, 2.77]
Li CP 2011     6   20   5   18     5.4% 1.08 [0.40, 2.94]
Wang GL 2012   23   66 13   64   13.5% 1.72 [0.95, 3.08]
Yang JH 2012     5   32   3   42     2.7% 2.19 [0.56, 8.48]
Subtotal (95%CI) 141 148   27.6% 1.49 [0.98, 2.28]
Total events   40 27
Heterogeneity: χ 2 = 1.44, df  = 3 (P  = 0.70); I 2 = 0%
Test for overall effect: Z  = 1.84 (P  = 0.07)

1.3.3 48 wk
Chen FZ 2010     7   23   7   24     7.0% 1.04 [0.43, 2.51]
Feng J 2008     6   22   5   25     4.8% 1.36 [0.48, 3.86]
Jong JH 2012     6   19   4   18     4.2% 1.42 [0.48, 4.22]
Li CP 2011     7   20   5   18     5.4% 1.26 [0.48, 3.27]
Wang GL 2012   39   66 33   64   34.4% 1.15 [0.84, 1.56]
Yang J 2012     3     8   2     7     2.2% 1.31 [0.30, 5.73]
Yang JH 2012     8   32   4   42     3.5% 2.63 [0.87, 7.95]
Subtotal (95%CI) 190 198   61.5% 1.27 [0.98, 1.65]
Total events   76 60
Heterogeneity: χ 2 = 2.33, df  = 6 (P  = 0.89); I 2 = 0%
Test for overall effect: Z  = 1.82(P  = 0.07)

Subtotal (95%CI) 429 452 100.0% 1.42 [1.15, 1.75]
Total events 137 97

Heterogeneity: χ 2 = 6.88, df  = 12 (P  = 0.87); I 2 = 0%
Test for overall effect: Z  = 3.23 (P  = 0.001) Favours experimental Favours control

ETV LAM Mean difference Mean difference
Study or Subgroup  Mean SD Total Mean SD Total   Weight IV, Random, 95%CI IV, Random, 95%CI
1.4.1 12 wk
Li CP 2011 47.2   2.8   40 48.2   3.4   40 14.6%   -1.00 [-2.36, 0.36]
Yang JH 2012 48.9 12.8   32 56.5 10.4   42 9.1%   -7.60 [-13.04, -2.16]
Zhou WX 2012 84 22.7   40 88.6 26.5   40 4.2%   -4.60 [-15.41, 6.21]
Subtotal (95%CI) 112 122 28.0%   -3.72 [-8.70, 1.26]
Heterogeneity: Tau2 = 11.97; χ 2 = 5.66, df  = 2 (P  = 0.06); I 2 = 65%
Test for overall effect: Z  = 1.46 (P  = 0.14)
1.4.2 24 wk
Li CP 2012 43.7   2.2   40 41.4   2   40 15.0%    2.30 [1.38, 3.22]
Yang JH 2012 42.4 11   32 51.2   9.6   42 10.0%     -8.8 [-13.59, -4.01]
Zhou WX 2012 52.2 20.6   40 64.4 15.7   40 6.2% -12.20 [-20.23, -4.17]
Subtotal (95%CI) 112 122 31.2%   -5.73 [-15.73, 4.06]
Heterogeneity: Tau2 =67.81; χ 2 = 31.60, df  = 2 (P  < 0.00001); I 2 = 94%
Test for overall effect: Z  = 1.15 (P  = 0.25)
1.4.3 48 wk
Feng J 2008 49 42   22 64 17   25 1.7% -15.00 [-33.77, 3.77]
Kong ZF 2011 45.4 25.4   24 51.4 21.3   24 3.1%   -6.00 [-19.26, 7.26]
Li CP 2012 37.2   1.7   40 36.9   2.1   40 15.0%    0.30 [-0.54, 1.14]
Shen CS 2011 43.2 25.4   38 71.5 39.6   38 2.5% -28.30 [-43.26, -13.34]
Yang JH 2012 36.9 8.2   32 48.6   8.4   42 11.5% -11.70 [-15.51, -7.89]
Zhou WX 2012 57.2 19.4   40 63.8 27.5   40 4.4%   -6.60 [-17.03, 3.83]
Subtotal (95%CI) 196 209 38.2%   -9.74 [-17.87, -1.61]
Heterogeneity: Tau2 = 73.84; χ 2 = 54.18, df  = 5 (P  < 0.00001); I 2 = 91%
Test for overall effect: Z  = 2.35 (P  = 0.02)
1.4.4 > 48 wk
Huang ZG 2009 51.12 24.53   22 52.19 25.08   22 2.6%   -1.07 [-15.73, 13.69]
Subtotal (95%CI)   22   22 2.6%   -1.07 [-15.73, 13.69]
Heterogeneity: Not applicable
Test for overall effect: Z  = 0.14 (P  = 0.89)
Total (95%CI) 442 475 100.0%   -5.11 [-7.71, -2.50]

Heterogeneity: Tau2 = 11.56; χ 2 = 110.78, df  = 12 (P  < 0.00001); I 2 = 89%
Test for overall effect: Z  = 3.85 (P  = 0.0001) Favours experimental Favours control
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ETV LAM Mean difference Mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95%CI IV, Random, 95%CI
1.9.1 12 wk
Li CP 2011 33 3   40 31   5   40 12.0% 2.00 [0.19, 3.81]
Yang JH 2012 33.4 4.6   32 42.5 11.1   42 9.7% -9.10 [-12.82, -5.38]
Subtotal (95%CI)   72   82 21.6% -3.43 [-14.30, 7.45]
Heterogeneity: Tau2 = 59.38; χ 2 = 27.72, df  = 1 (P  < 0.00001); I 2 = 96%
Test for overall effect: Z  = 0.62(P  = 0.54)

1.9.2 24 wk
Li CP 2012 33 3   40 33   3   40 12.4% 0.00 [-1.31, 1.31]
Yang JH 2012 34 3.5   32 33.5   5.1   42 11.8% 0.50 [-1.46, 2.46]
Subtotal (95%CI)   72   82 24.2% 0.15 [-0.94, 1.25]
Heterogeneity: Tau2 = 0.00; χ 2 = 0.17, df  = 1 (P  = 0.68); I 2 = 0%
Test for overall effect: Z  = 0.28 (P  = 0.78)

1.9.3 48 wk
Kong ZF 2011 36.6 3.7   24 30.2   3.4   24 11.8% 6.40 [4.39, 8.41]
Li CP 2012 33 3   40 33   3   40 12.4% 0.00 [-1.31, 1.31]
Shen CS 2011 36.6 5.4   38 27.2 11.6   38 9.2% 9.40 [5.33, 13.47]
Yang JH 2012 33.8 5.2   32 33.2   4.1   42 11.6% 0.60 [-1.59, 2.79]
Subtotal (95%CI) 134 144 44.9% 3.83 [-0.11, 7.77]
Heterogeneity: Tau2 = 73.84; χ 2 = 54.18, df  = 5 (P  < 0.00001); I 2 = 93%
Test for overall effect: Z  = 2.35 (P  = 0.02)

1.9.4 > 48 wk
Huang ZG 2009 35.16 5.21   38 27.2 11.6   38 9.2% 7.96 [3.92, 12.00]
Subtotal (95%CI)   38   38 9.2% 7.96 [3.92, 12.00]
Heterogeneity: Not applicable
Test for overall effect: Z  = 3.86 (P  = 0.0001)

Total (95%CI) 316 346 100% 1.84 [-0.47, 4.15]

Heterogeneity: Tau2 =10.75; χ 2 = 89.49, df  = 8 (P  < 0.00001); I 2 = 91%
Test for overall effect: Z  = 1.56 (P  = 0.12) Favours experimental Favours control
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ETV LAM Mean dfference Mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.10.1 12 wk
Li CP 2011 45   5   40 52   7   40 14.2%   -7.00 [-9.67, -4.33]
Yang JH 2012 38.6 10.8   32 42.5 11.1   42 9.6%   -3.90 [-8.93, 1.13]
Subtotal (95%CI)   72   82 23.8%   -6.21 [-8.86, -3.57]
Heterogeneity:Tau2 = 0.59, χ 2 = 1.14, df  = 1 (P  = 0.29); I 2 = 12%
Test for overall effect: Z  = 4.60(P  < 0.00001)

1.10.2 24 wk
Li CP 2011 42   5   40 49   5   40 15.2%   -7.00 [-9.19, -4.81]
Yang JH 2012 32.4   6.4   32 38.2   7.5   42 13.2%   -5.80 [-8.97, 2.63]
Subtotal (95%CI)   72   82 28.4%   -6.61 [-8.42, -4.81]
Heterogeneity:Tau2 = 0.00, χ 2 = 0.37, df  = 1 (P  = 0.54); I 2 = 0%
Test for overall effect: Z  = 7.19 (P  < 0.00001)

1.10.3 48 wk
Kong ZF 2011 35.4 12.3   24 68.2 25.7   24 3.3% -32.80 [-44.20, -21.40]
Li CP 2011 36   3   40 41   5   40 15.9%   -5.00 [-6.81, -3.19]
Shen CS 2011 27.2 11.6   38 39.6   9.8   38 9.9% -12.40 [-17.23, -7.57]
Yang JH 2012 22.6   5.4   32 30.1   6.6   42 14.1%   -7.50 [-10.24, -4.76]
Subtotal (95%CI) 134 144 43.2% -11.51 [-17.18, -5.84]
Heterogeneity:Tau2 = 26.35, χ 2 = 29.21, df  = 3 (P  < 0.00001); I 2 = 90%
Test for overall effect: Z  = 3.98(P  < 0.0001)

1.10.4 > 48 week
Huang ZG 2009 20.14 15.37   22 21.57 15.41   22 4.7%   -1.43 [-10.52, 7.66]
Subtotal (95%CI)   22   22 4.7%   -1.43 [-10.52, 7.66]
Heterogeneity:Not applicable
Test for overall effect: Z  = 0.31 (P  = 0.76)

Total (95%CI) 300 330 100.0%   -7.43 [-9.73,-5.13]

Heterogeneity: Tau2 = 7.83, χ 2 = 32.07, df  = 8 (P  < 0.0001); I 2 = 75%
Test for overall effect: Z  = 6.33 (P  < 0.00001) Favours experimental Favours control
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ETV LAM Mean dfference Mean dfference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.6.1 12 wk
Jong JH 2012 8.1 2.4 45 7.8 2.2 41 3.3%  0.30 [-0.67, 1.27]
Li CP 2011 7 1.7 40 7.3 1.8 40 4.2% -0.30 [-1.07, 0.47]
Wang GL 2012 7.5 1.6 66 8.2 1.4 64 5.4% -0.70 [-1.22, -0.18]
Zhao JB 2010 8.55 1.744 29 9.3 2.053 27 3.2% -0.75 [1.75, 0.25]
Zhou WX 2012 7.9 2.2 40 8.2 2.3 40 3.3% -0.30 [-1.29, 0.69]
Subtotal (95%CI) 220 212 19.4% -0.45 [-0.80, -0.11]

Heterogeneity: Tau2 = 0.00; χ 2 = 3.77, df  = 4 (P  = 0.44); I 2 = 0%
Test for overall effect: Z  = 2.60 (P  = 0.009)

1.6.2 24 wk
Jong JH 2012 6.9 2.1 45 7 1.8 41 3.9% -0.10 [-0.92, 0.72]
Li CP 2011 6.6 1.5 40 6.9 1.5 40 4.7% -0.30 [-0.92, 0.36]
Wang GL 2012 6.5 1.5 66 7.4 1.3 64 5.6% -0.90 [-1.38, -0.42]
Zhao JB 2010 7.24 1.527 29 7.78 1.695 27 3.8% -0.54 [-1.39, 0.31]
Zhou WX 2012 7.5 1.2 40 7.8 1.8 40 4.6% -0.30 [-0.97, 0.37]
Subtotal (95%CI) 220 212 22.6% -0.52 [-0.82, -0.21]

Heterogeneity: Tau2 = 0.01; χ 2 = 4.23, df  = 4 (P  = 0.38); I 2 = 5%
Test for overall effect: Z  = 3.35 (P  = 0.008)

1.6.3 36 wk
Jong JH 2012 6.6 2 45 6.8 2.1 41 3.1% -0.20 [-1.07, 0.67]
Wang GL 2012 5.9 1.2 66 6.3 1.2 64 5.9% -0.40 [-0.81, 0.01
Zhao JB 2010 6.07 0.998 29 6.22 1.05 27 5.3% -0.15 [-0.69, 0.39]
Zhou WX 2012 7.1 1.5 40 7.9 1.5 40 4.7% -0.80 [-1.46, -0.14]
Subtotal (95%CI) 180 172 19.6% -0.38 [-0.66, -0.11]

Heterogeneity: Tau2 = 0.00; χ 2 = 2.44, df  = 3 (P  = 0.49); I 2 = 0%
Test for overall effect: Z  = 2.71 (P  = 0.007)

1.6.4 48 wk
Jong JH 2012 6.6 2.4 45 6.7 2 41 3.5% -0.10 [-1.03, 0.83]
Kong ZF 2011 6.1 1.4 24 9.6 1.7 24 3.7%  3.50 [-4.38, -2.62]
Li CP 2011 6.4 1.6 40 6.4 1.6 40 4.5%  0.00 [-0.70, 0.70]
Wang GL 2012 4.9 0.6 66 5.8 0.8 64 6.6% -0.90 [-1.14, -0.66]
Zhao JB 2010 5.66 0.857 29 5.89 1.05 27 5.5% -0.23 [-0.73, 0.27]
Zhou WX 2012 6.9 1.8 40 7.7 1.2 40 4.6% -0.80 [-1.47, -0.13]
Subtotal (95%CI) 244 28.4% -0.89 [-1.62, -0.16]

Heterogeneity: Tau2 = 0.71; χ 2 = 48.77, df  = 5 (P  < 0.00001); I 2 = 90%
Test for overall effect: Z  = 2.40 (P  = 0.02)

1.6.5 > 48 wk
Huang ZG 2009 7.31 1.59 22 7.35 1.6 22 3.4% -0.04 [-0.98, 0.90]
Zhao JB 2010 5.21 0.499 28 5.38 0.571 26 6.5% -0.17 [-0.46, 0.12]
Subtotal (95%CI) 50 48 9.9% -0.16 [-0.43, 0.12]

Heterogeneity: Tau2 = 0.00; χ 2 = 0.07, df  = 1 (P  = 0.80); I 2 = 0%
Test for overall effect: Z  = 1.14 (P  = 0.26)

Total (95%CI) 914 880 100.0% -0.15 [-0.75, -0.26]
Heterogeneity: Tau2 = 0.22; χ 2 = 76.27, df  = 21 (P  < 0.00001); I 2 = 72%
Test for overall effect: Z  = 4.09 (P  < 0.0001)

Favours experimental Favours control
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ETV LAM Mean difference Mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95%CI IV, Fixed, 95%CI
1.5.1 12 wk
Li CP 2011 57 12   40 55 12 40 4.7%  2.00 [-3.26, 7.26]
Wang GL 2012 47   5.1   66 45   5.6 64 38.0%  2.00 [0.16, 3.84]
Subtotal (95%CI) 106 104 42.6%  2.00 [0.26, 3.74]
Heterogeneity: χ 2 = 0.00, df  = 1 (P  = 1.00); I 2 = 0%
Test for overall effect: Z  = 2.25 (P  = 0.02)

1.5.2 24 wk
Li CP 2011 58 12   40 56 12 40 4.7%  2.00 [-3.26, 7.26]
Wang GL 2012 54.2   5.5   66 52.1   5.6 64 35.4%  2.10 [0.19, 4.01]
Subtotal (95%CI) 106 104 40.1%  2.09 [0.29, 3.88]
Heterogeneity: χ 2 = 0.00, df  = 1 (P  = 0.97); I 2 = 0%
Test for overall effect: Z  = 2.28 (P  = 0.02)

1.5.3 48 wk
Feng J 2008 75 27   22 73 21 25 0.7%  2.00 [-11.97, 15.97]
Li CP 2011 60 12   40 59 11 40 5.1%  1.00 [-4.04, 6.04]
Wang GL 2012 72 12.3   66 70   8.3 64 10.0%  2.00 [-1.60, 5.60]
Subtotal (95%CI) 128 129 15.7%  1.68 [-1.19, 4.54]
Heterogeneity: χ 2 = 0.01, df  = 2 (P  = 0.95); I 2 = 0%
Test for overall effect: Z  = 1.15 (P  = 0.25)

1.5.4 > 48 wk
Huang ZG 2009 79.5 15.33   22 79.9 15.27 22 1.6% -0.40 [-9.44, 8.64]
Subtotal (95%CI)   22 22 1.6% -0.40 [-9.44, 8.64]
Heterogeneity: Not applicable
Test for overall effect: Z  = 0.09 (P  = 0.93)

Total (95%CI) 362 359 100.0%  1.95 [0.81, 3.08]
Heterogeneity: χ 2 = 0.42, df  = 7 (P  = 1.00); I 2 = 0%
Test for overall effect: Z  = 3.36 (P  = 0.0008)
Test for subgroup differences: χ 2 = 0.32, df  = 3 (P  = 0.96); I 2 = 0% Favours experimental Favoure control
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ETV LAM     Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI

Feng J 2008 0   22   1   25 2.7% 0.38 [0.02,8.80]
Huang ZG 2009 0   22   2   22 4.8% 0.20 [0.01,3.94]
Jong JH 2012 0   47 17   41 35.9% 0.03 [0.00,0.40]
Li CP 2011 0   40   1   40 2.9% 0.33 [0.01,7.95]
Shen CS 2011 1   38   9   38 17.3% 0.11 [0.01,0.83]
Wang GL 2012 0   66   6   64 12.7% 0.07 [0.00,1.30]
Yang J 2012 0   30   2   30 4.8% 0.20 [0.01,4.00]
Yang JH 2012 0   32   3   42 5.9% 0.19 [0.01,3.48]
Zhao JB 2010 0   28   6   26 13.0% 0.07 [0.00,1.21]

Total (95%CI) 325 328 100.0% 0.10 [0.04, 0.24]

Total events 1 47

Heterogeneity: χ 2 = 2.94, df  = 8 (P  = 0.94); I 2 = 0%
Test for overall effect: Z  = 5.12 (P  < 0.00001) Favours experimental Favours control
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ETV LAM Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI

Chen FZ 2010   2   23   2   24 15.5% 1.04 [0.16, 6.80]
Huang ZG 2009   1   22   0   22 3.9% 3.00 [0.13, 69.87]
Jong JH 2012   4   45   3   41 24.8% 1.21 [0.29, 5.11]
Shen CS 2011   2   38   5   38 39.5% 0.40 [0.08, 1.94]
Zhao JB 2010   1   29   2   27 16.4% 0.47 [0.04, 4.84]

Total (95%CI) 157 152 100.0% 0.81 [0.37, 1.80]
Total events 10 12

Heterogeneity: χ 2 = 2.02, df  =4 (P  = 0.73); I 2 = 0%
Test for overall effect: Z  = 0.51 (P  = 0.61) Favours experimental Favours control
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0.009), (MD = -0.52, 95%CI: -0.82-0.21, P = 0.0008), 
(MD = -0.38, 95%CI: -0.66-0.11, P = 0.007), (MD = 
-0.89, 95%CI: -1.62-0.16, P = 0.02), respectively], while 
at > 48 wk, the CTP score in the two groups was similar, 
and no statistically significant difference was observed 
(MD = -0.16, 95%CI: -0.43-0.12, P = 0.26) (Figure 2G).

Drug-resistance
In this analysis, 9 trials reported the rate of  drug-resis-
tance. According to χ 2 and I2 analysis, heterogeneity was 
not observed (χ 2 = 2.94, P = 0.94, I2 = 0%); therefore, 
we used the fixed-effect method to analyze the data. At 
the end of  treatment, the rate of  drug-resistance was 
lower in the ETV group (0.33%) than in the LAM group 
(14.33%), and the difference was statistically significant 
(RR = 0.1, 95%CI: 0.04-0.24, P ≤ 0.00001) (Figure 2I).

Adverse reactions
In this analysis, 12 trials reported adverse reactions. The 
difference in adverse reactions between the two groups 
was not obvious. Patients in the two treatment groups 
did not experience severe adverse reactions, and common 
adverse reactions included headache, fatigue, nausea, di-
arrhea, hypersomnia, and insomnia. Five trials reported 
mortality. According to χ 2 and I2 analysis, heterogeneity 
was not observed (χ 2 = 1.37, P = 0.85, I2 = 0%); there-
fore, we used the fixed-effect method to analyze the data. 
At the end of  treatment, the mortality rate in the two 

groups (ETV 6.37% vs LAM 7.89%) was similar, and no 
statistically significant difference was observed (RR = 
0.81, 95%CI: 0.37-1.80, P = 0.61) (Figure 2J).

Assessment of publication bias 
We examined publication bias using a funnel plot. The 
results showed that the plot was funnel shaped which 
suggested the absence of  significant publication bias 
(Figure 2K).

Sensitivity analysis
Sensitivity analysis were performed by excluding certain 
studies. For example, when considering the rate of  HBV 
DNA undetectability, using the fixed-effect model instead 
of  the random-effect model, 3 inferior quality trials were 
removed. The ORs of  all sensitivity analyses were larger 
than 1 and statistically significant (P < 0.05), suggesting 
that the results of  the meta-analysis were stable (Table 2).

DISCUSSION
Nucleoside/nucleotide analogues (NUCs) are the only 
antiviral agents recommended for patients with hepatitis 
B decompensated cirrhosis[6]. As the first NUC used in 
the treatment of  CHB, LAM has been widely used in he 
treatment of  hepatitis B cirrhosis. A number of  research-
ers have shown that LAM can effectively suppress HBV 
DNA replication and significantly improve liver function 
in patients with hepatitis B decompensated cirrhosis[22,23]. 
However, a critical weak point of  LAM therapy is the 
frequent occurrence of  resistant mutations and high 
drug-resistance in HBV[24]. As liver function in patients 
with LC is poor and progression of  the disease is fast, 
the selection of  appropriate drugs in the later period of  
treatment is difficult. ETV is a new cyclopentyl guanosine 
nucleoside analogue which is efficiently phosphorylated 
to its active triphosphate form by host cellular kinases. It 
blocks HBV replication by inhibiting HBV polymerase, 
the DNA strand via reverse transcription elongation, and 
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Figure 2  Meta-analysis. A: Hepatitis B virus (HBV) DNA undetectability in the two treatment groups; B: HBV DNA levels in the two treatment groups; C: Hepatitis B e 
antigen (HBeAg) seroconversion in the two treatment groups; D: Alanine aminotransferase (ALT) levels in the two treatment groups; E: Albumin (ALB) levels in the two 
treatment groups; F: Total bilirubin (TBIL) levels in the two treatment groups; G: The child-Turcotte-Pugh (CTP) score in the two treatment groups; H: Prothrombin time 
activity (PTA) levels in the two treatment groups; I: Drug-resistance in the two treatment groups; J: Mortality in the two treatment groups; K: The two treatment groups 
included in the Randomized controlled trials (RCTs). ETV: Entecavir; LAM: Lamivudine.
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Table 2  Sensitivity analysis

Index Total HBV DNA undetectability

RR P value
Removing the inferior quality 
trials[13,15,17]

1.26 (1.15, 1.39) < 0.0001

Using random-effect model 1.24 (1.16, 1.33) < 0.00001
Using fixed-effect model 1.29 (1.22, 1.37) < 0.00001

HBV: Hepatitis B virus.
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DNA-dependent plus-strand DNA synthesis[25]. ETV 
has the advantage of  a higher rate of  HBV DNA sup-
pression, low drug-resistance and high safety, especially 
in LAM-resistant CHB patients[26]. Therefore, some re-
searchers have attempted to use ETV for the treatment 
of  hepatitis B decompensated cirrhosis[27,28]. However, it 
is more expensive than other nucleoside analogues.

In the present study, we included RCTs comparing 
ETV with LAM in patients with hepatitis B decompen-
sated cirrhosis. We conducted a meta-analysis on virologi-
cal, serological, biochemical reactions, drug-resistance, 
mortality and adverse reactions in the included trials to 
examine the association between pre-specified character-
istics (treatment duration) and treatment effect.

HBV DNA level is a primary prognostic marker and 
risk factor for patients with hepatitis B decompensated 
cirrhosis[29]. The early and sustained suppression of  HBV 
DNA replication is associated with improved long-term 
virological, serological and biochemical response rates. 
Rapid and effective suppression of  HBV DNA replica-
tion can reduce the incidence of  LC, HCC and drug-
resistance[30,31]. The results of  our meta-analysis showed 
that following various treatment durations (12, 24, 36, 48 
and > 48 wk), HBV DNA levels were lower in the ETV 
group than in the LAM group, and the difference be-
tween the two groups was statistically significant. At 12, 
24 and 48 wk of  treatment, ETV showed a significant ef-
fect on the rate of  HBV DNA undetectability compared 
with LAM. These results showed that ETV was not only 
more effective than LAM in the early stages of  treatment, 
but also had a continuous advantage after treatment. This 
suggests that ETV had a more rapid and effective anti-
viral activity in patients with hepatitis B decompensated 
cirrhosis than LAM. Although HBeAg seroconversion in 
the ETV group was more pronounced than in the LAM 
group at 24 wk (27.9% vs 26.19%) and 48 wk (31.52% vs 
25%) of  treatment, these differences were not statistically 
significant.

Following various treatment durations, both ETV and 
LAM significantly reduced ALT, TBIL and CTP levels 
and increased ALB and PTA levels. These results indicat-
ed that both drugs significantly improved liver function.

ETV has a high genetic barrier to resistance[32]. The 
results in Figure 2D show that the rate of  drug-resistance 
was higher in the LAM group (17.12%) than in the ETV 
group (0.44%), and this difference was statistically signifi-
cant. ETV has lower drug-resistance, and is thus more 
suitable for the treatment of  patients with hepatitis B 
decompensated cirrhosis than LAM.

The results in Figure 2G show that the rate of  mor-
tality in the two treatment groups was similar (ETV 6.37% 
vs LAM 7.89%), and no statistically significant difference 
was observed. No severe adverse reactions were observed 
in the two treatment groups. These results suggest that 
both ETV and LAM significantly reduced mortality, with 
excellent safety and tolerability.

Our study had several limitations. First, the number 
of  included trials was small, and some outcome param-

eters of  treatment duration included only 1 trial. Second, 
the quality of  some of  the included trials was not high 
(details on the method of  randomization, allocation con-
cealment, blinding method, or the reasons for withdraw-
als and dropouts were not included). Therefore, future 
studies should assess high-quality, well-designed, multi-
center RCTs with larger sample sizes. 

 In conclusion, both ETV and LAM have powerful 
anti-viral activity, with a low incidence of  adverse reac-
tions. These drugs also improved liver function and re-
duced mortality. Therefore, the positive effects of  ETV 
and LAM in patients with hepatitis B decompensated 
cirrhosis were confirmed. Due to lower cost, LAM has 
a pharmacoeconomic advantage before 48 wk of  treat-
ment. However, LAM has higher drug-resistance, and is 
thus unsuitable for the long-term treatment of  patients 
with hepatitis B decompensated cirrhosis. ETV can be 
used as the first-line drug for long-term treatment of  
patients with hepatitis B decompensated cirrhosis due 
to its greater anti-viral activity and extremely low drug-
resistance.
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COMMENTS
Background
The treatment of chronic hepatitis B is a major healthcare problem affecting 
over 350 million people worldwide. Approximately 25%-40% of infected patients 
will develop various life-threatening conditions such as liver failure, liver cir-
rhosis and hepatocellular carcinoma. Recent studies have shown that entecavir 
(ETV) and lamivudine (LAM) are powerful nucleoside analogues in the treat-
ment of hepatitis B decompensated cirrhosis. However, there were few system-
atic reviews on this topic.
Research frontiers
Lamivudine effectively suppressed hepatitis B virus (HBV) DNA replication and 
significantly improved liver function in patients with hepatitis B decompensated 
cirrhosis. However, a critical weak point of lamivudine therapy is the frequent oc-
currence of resistant mutations and high drug-resistance in HBV. ETV is a new 
cyclopentyl guanosine nucleoside analogue. It has the advantage of a higher 
rate of HBV DNA suppression, low drug-resistance and high safety. However, it 
is expensive and long-term use of ETV would result in heavy financial pressures 
for patients with hepatitis B decompensated cirrhosis and their families.
Innovations and breakthroughs
There are few systematic reviews on the efficacy of ETV and LAM in the treat-
ment of hepatitis B decompensated cirrhosis. The authors conducted a meta-
analysis of randomized controlled trials using the Cochrane methodology and 
explored the efficacy of ETV and LAM for the treatment of hepatitis B decom-
pensated cirrhosis.
Applications
Due to its lower cost, LAM has a pharmacoeconomic advantage before 48 wk 
of treatment. However, LAM has higher drug-resistance, and is thus unsuit-
able for the long-term treatment of patients with hepatitis B decompensated 
cirrhosis. ETV can be used as the first-line drug for the long-term treatment of 
patients with hepatitis B decompensated cirrhosis due to of its greater anti-viral 
activity and extremely low drug-resistance.
Terminology
HBV DNA undetectability: undetectable levels of HBV DNA (HBV DNA levels < 
1000 copies/mL), determined by quantitative polymerase chain reaction. Hepati-
tis B e antigen (HBeAg) seroconversion: HBeAg loss (HBeAg levels < 1.0 S/CO) 
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and the presence of anti-HBeAg, determined by microparticle enzyme immuno-
assay or enzyme-linked immunosorbent assay. CTP score: employs five clinical 
measures of liver disease [total bilirubin, albumin, Prothrombin time, Ascites, He-
patic encephalopathy]. Each measure is scored 1-3, class A to C by total scores 
(A:5-6, B:7-9, C:10-15), with C indicating the most severe liver disease.
Peer review
This is a good meta-analysis comparing the ETV and LAM in treatment of hepa-
titis B associated decompensated cirrhosis. Based on their analyses, the au-
thors conclude that both ETV and LAM can significantly improve the liver func-
tion and reduce mortality for patients with hepatitis B decompensated cirrhosis. 
However, ETV has a better virological response and lower drug-resistance, 
which can be used as the first-line drug for long-term treatment of hepatitis B 
decompensated cirrhosis. The analysis was carefully performed, and the results 
were clearly presented and summarized.
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