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Abstract
AIM: To investigate the short-term and long-term ef-
ficacy of entecavir versus lamivudine in patients with 
spontaneous reactivation of hepatitis B presenting as 
acute-on-chronic liver failure (ACLF).

METHODS: This was a single center, prospective co-
hort study. Eligible, consecutive hospitalized patients 
received either entecavir 0.5 mg/d or lamivudine 100 
mg/d. All patients were given standard comprehensive 
internal medicine. The primary endpoint was survival 
rate at day 60, and secondary endpoints were reduc-
tion in hepatitis b virus (HBV) DNA and alanine amino-
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transferase (ALT) levels, and improvement in Child-Tur-
cotte-Pugh (CTP) and model for end-stage liver disease 
(MELD) scores at day 60 and survival rate at week 52.

RESULTS: One hundred and nineteen eligible subjects 
were recruited from 176 patients with severe acute 
exacerbation of chronic hepatitis B: 65 were included 
in the entecavir group and 54 in the lamivudine group 
(full analysis set). No significant differences were found 
in patient baseline clinical parameters. At day 60, en-
tecavir did not improve the probability of survival (P = 
0.066), despite resulting in faster virological suppres-
sion (P  < 0.001), higher rates of virological response (P 
< 0.05) and greater reductions in the CTP and MELD 
scores (all P  < 0.05) than lamivudine. Intriguingly, at 
week 52, the probability of survival was higher in the 
entecavir group than in the lamivudine group [42/65 
(64.6%) vs  26/54 (48.1%), respectively; P  = 0.038]. 
The pretreatment MELD score (B, 1.357; 95%Cl: 
2.138-7.062; P  = 0.000) and virological response at day 
30 (B, 1.556; 95%Cl: 1.811-12.411; P  =0.002), were 
found to be good predictors for 52-wk survival.

CONCLUSION: Entecavir significantly reduced HBV 
DNA levels, decreased the CTP and MELD scores, and 
thereby improved the long-term survival rate in patients 
with spontaneous reactivation of hepatitis B presenting 
as ACLF. 

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: This study compared the short-term and long-
term efficacy of entecavir and lamivudine in patients 
with spontaneous reactivation of hepatitis B presenting 
as acute-on-chronic liver failure (ACLF). Entecavir signif-
icantly reduced hepatitis b virus DNA levels, decreased 
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reactivation of  HBV.
However, the lack of  large sample sizes, contempo-

rary controls and long-term research, has lead to incon-
sistent clinical data with regard to the efficacy and safety 
of  entecavir in these studies. This prospective cohort 
study was performed to compare the efficacy of  ente-
cavir and lamivudine in terms of  the reduction in HBV 
DNA levels, improvement in biochemical and disease 
severity, likely improvement in survival and to identify 
prognostic factors in patients with severe reactivation of  
HBV presenting as ACLF.

MATERIALS AND METHODS
Patients 
In this prospective cohort study, eligible consecutive 
hospitalized patients with ACLF were recruited from the 
Department of  Infectious Diseases, Affiliated Hospital 
of  Chengdu University of  Traditional Chinese Medicine 
(TCM), from November 2007 to July 2011. All recruited 
patients were examined by clinicians and were enrolled 
into the study according to the criteria of  ACLF[17]. The 
inclusion criteria were: (1) age from 18 to 65 years; (2) the 
presence of  hepatitis B surface antigen in the serum for 
at least 6 mo; (3) HBV DNA level > 105 copies/mL; (4) 
alanine aminotransferase (ALT) level > 5 times the upper 
limit of  normal; and (5) acute hepatic insult manifest-
ing as jaundice (serum total bilirubin ≥ 171 μmol/L or 
a daily increase ≥ 17.1 μmol/L) and coagulopathy [inter-
national normalized ratio (INR) ≥ 1.5 or prothrombin 
activity < 40%], complicated within 4 wk by ascites and/
or encephalopathy. The exclusion criteria were: (1) super-
infection or co-infection with hepatitis A, C, D, E viruses, 
or human immunodeficiency virus; (2) coexistence of  
any other liver diseases, such as autoimmune hepatitis, 
alcoholic liver disease, drug hepatitis or Wilson’s disease; 
(3) hepatocellular carcinoma diagnosed by computed to-
mography; (4) coexistence of  any other serious systemic 
or psychiatric diseases; (5) jaundice caused by obstruc-
tive or hemolytic diseases; (6) prolonged prothrombin 
time induced by blood system disease; and (7) a previous 
course of  any antiviral, immunomodulator or cytotoxic/
immunosuppressive therapy for chronic hepatitis or other 
illnesses within at least the preceding 12 mo.

The study protocol was in accordance with the Hel-
sinki Declaration of  1975. The ethics committee of  the 
Affiliated Hospital of  Chengdu University of  TCM ap-
proved the study. Written informed consent was obtained 
from each patient or their relatives before enrollment. 
Furthermore, the non-availability of  artificial liver sup-
port therapy and liver transplantation facilities were also 
explained to the patients.

Study design
This was a prospective cohort study. All consecutive 
hospitalized patients spontaneously formed two cohorts 
(entecavir/lamivudine cohort), according to their prefer-
ences for antiviral therapy. Eligible subjects were given 
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the Child-Turcotte-Pugh and model for end-stage liver 
disease (MELD) scores, and thereby improved the long-
term survival rate in patients with spontaneous reacti-
vation of hepatitis B presenting as ACLF. Pretreatment 
MELD score and virological response at 30 d were good 
predictors of long-term survival.
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INTRODUCTION
Acute-on-chronic liver failure (ACLF) is a major type of  
liver failure in the Asian region. The incidence of  ACLF 
was reported as 91.7% in an epidemiological investigation 
from China[1]. ACLF has an extremely high short-term 
mortality rate, ranging from 50%-90%[2,3], and 77% of  pa-
tients died of  multi-organ failure[4]. Liver transplantation 
is the definitive therapy, but is limited by donor shortage 
and high costs[5,6]. Thus, it is necessary to explore other 
effective therapies, especially in patients without liver 
transplantation.

In China, chronic HBV infection is the cause of  ap-
proximately 90% of  ACLF[1]. In these patients, severe 
acute exacerbation (SAE) of  chronic hepatitis B (CHB) 
often occurs spontaneously: it was seen in 15%-37% 
of  patients with chronic HBV infection after 4 years of  
follow-up[7]. Although there is no consensus definition of  
SAE, it usually refers to the abrupt reappearance or rise 
in serum hepatitis b virus (HBV) DNA in a patient with 
previously inactivated or resolved HBV infection[8]. A 
high HBV DNA level (> 105 copies/mL) was suggested 
as useful to identify SAE of  CHB in a previous study[9]. 
Continuous high levels of  viral replication is one of  the 
key factors causing severe liver damage[10]. Therefore, an-
tiviral treatment should be promptly instituted. 

Lamivudine is the first approved oral therapy for anti-
HBV treatment, and has an excellent safety and toler-
ability profile. Early studies e proved that the potential 
short-term benefits of  lamivudine in patients with the 
disease are superior to historical controls[11,12]. However, 
prolonged lamivudine monotherapy has been found to be 
associated with an increased risk of  re-exacerbation after 
temporary relief  of  the initial SAE, because of  treat-
ment-induced HBV variants with YMDD mutations[13,14]. 
Entecavir is another oral anti-HBV compound with 
potent activity. Its in vitro potency is 100- to 1000-fold 
greater than that of  lamivudine[15]. Furthermore, the cu-
mulative rate of  resistance to entecavir was only 1.2% in 
5 years[16]. Theoretically, entecavir may be more suitable 
for the long-term treatment of  ACLF because of  severe 



comprehensive internal medicine for 60 d (study period), 
and were followed up until 52 wk after enrollment (fol-
low-up period) or death.

The sample size was calculated based on the data 
from previous studies[18,19], which suggested a survival 
rate in the lamivudine-treated group of  50% and a sur-
vival rate in the entecavir-treated group of  approximately 
65%. The match ratio was 1:1. The sample size in each 
group was 54, with a type Ⅰ error (one-sided) of  5%, and 
a power of  at least 80%[20]. On the assumption of  a rate 
of  10% loss to follow-up, a target sample size of  119 was 
required.

Treatment schedule 
All eligible patients were requested to accept antiviral 
treatment both in the study period and in the follow-
up period. The entecavir cohort was given entecavir 0.5 
mg/d (Baraclude, Bristol-Myers Squibb, China), while the 
lamivudine cohort was given lamivudine 100 mg/d (QO, 
GlaxoSmithKline, China). In addition, each patient was 
given standard comprehensive internal medicine during 
the study period. This routinely included absolute bed 
rest, barrier nursing, high calorie diet (35-40 cal/kg per 
day), lactulose, and intensive care monitoring, intravenous 
plasma, maintenance water, electrolyte and acid-base 
equilibrium monitoring, and prevention and treatment of  
complications. Patients also received albumin, terlipressin, 
and proton pump inhibitors if  required. Enteral or par-
enteral nutrition was provided for patients whose caloric 
requirement was not fulfilled by mouth. 

Clinical and laboratory data
Patient clinical and laboratory data were collected pro-
spectively. The latter included: (1) biochemical tests 
reflecting hepatocyte damage, for example serum ALT, 
total bilirubin (TBIL), albumin (ALB), and creatinine 
(CREA), all assayed using a colorimetric method (Auto-
matic Analyzer 7170A, Hitachi, Japan); (2) INR for pro-
thrombin time, performed following the manufacturer’s 
instructions (STA-evolution, STAGO, France); (3) serum 
HBV DNA, determined by a fluorescent quantifying 
polymerase chain reaction (PCR) method with a low limit 
of  detection of  1000 copies/mL (Lightcycler-480, Roche, 
Switzerland); and (4) HBV markers, for example HBV 
antigens and antibodies, detected using commercially 
available enzyme immunoassays (Alisei Quality System, 
RADIM, Italy).

The severity of  liver disease was assessed by the 
Child-Turcotte Pugh (CTP) score[21] and model for end-
stage liver disease (MELD) score. The MELD score was 
calculated according to the following equation[22]: 3.78 × 
ln. [total bilirubin (mg/dl)] + 11.2 × ln INR+ 9.57 × ln 
[creatinine (mg/dl)] + 6.43 × (constant for liver disease 
etiology: 0 if  cholestatic or alcoholic, 1 otherwise).

Follow-up
Patients were examined every 15 d in the first 60 d, fol-
lowed by every 3 mo up to 52 wk. Clinical and laboratory 

data, adverse events, and compliance were monitored 
during the first 60 d of  treatment, and both adverse 
events and compliance were monitored every 3 mo up to 
52 wk. 

Endpoints
The primary endpoint of  this study was survival rate at 
day 60. Secondary endpoints were reduction in HBV 
DNA and ALT levels, and improvement in CTP and 
MELD scores at day 60, and survival rate at week 52. All 
patients were followed up and the outcome (recovery, 
bridging to artificial liver support therapy or liver trans-
plantation, or death) of  treatment was recorded. The date 
and cause of  each death were documented. 

Safety
The patients were questioned regarding adverse events. 
All adverse events, regardless of  their possible association 
with antiviral drugs, were recorded.

Statistical analysis
Efficacy and safety analyses were performed according 
to intention-to-treat (ITT), and were conducted on the 
full analysis set (FAS). This set principally included the 
data from all patients receiving at least 1 dose of  the 
study drugs. Partially missing data of  the clinical evalu-
ation were carried forward with the principle of  the last 
visit carried forward. Deaths occurring in the study or 
follow-up period were not regarded as discontinued sub-
jects.

Quantitative data were described by the mean ± SD. 
Independent-samples t test or Mann-Whitney U tests 
were performed to compare differences between quanti-
tative data. A χ 2 test or Fisher’s exact test was performed 
to calculate differences between qualitative data. A sur-
vival curve was calculated by the Kaplan-Meier method 
and compared statistically using a log-rank test. Univari-
ate and multivariate analyses were used to assess the as-
sociations between survival and independent variables, 
and multivariate Cox regression analysis with conditional 
stepwise forward was then used to calculate the relative 
risk ratios and 95%CI. All statistical tests were two-tailed, 
and a significance level (P) of  0.05 was used. The statisti-
cal tests were performed using the Statistical Package for 
the Social Sciences (SPSS version 17.0; SPSS Inc., Chi-
cago, IL, United States).

RESULTS
Patients
Subject disposition during the study is shown in Figure 1. 
A total of  176 patients with SAE of  CHB were assessed 
for eligibility, and 119 eligible patients were enrolled. One 
hundred and five patients completed the study, 57 in the 
entecavir group and 48 in the lamivudine group. Four-
teen patients did not complete the study, but received 
treatment and had complete observations on at least one 
related record at a time point; the clinical data of  these 
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Outcomes with respect to severity scores
CTP and MELD scores in both groups of  patients are 
presented in Table 3. Post-treatment CTP and MELD 
scores in the entecavir and lamivudine group were sig-
nificantly lower than pretreatment scores. In addition, 
CTP scores at days 45 and 60 in the entecavir group were 
superior to those in the lamivudine group, with statistical 
significance (P < 0.05). Similarly, post-treatment MELD 
scores in the entecavir group were significantly lower 
than those in the lamivudine group (P < 0.05).

Short-term and long-term survival rate
Of  the 119 patients in FAS, 51 (78.5%) survived in the 
entecavir group and 35 (64.8%) survived in the lamivu-
dine group at day 60 (P = 0.066 by log-rank test, Figure 
2A). However, at the end of  the follow-up period of  52 
wk, 42 (64.6%) in the entecavir group and 26 (48.1%) in 
the lamivudine group survived (P = 0.038 by log-rank 
test, Figure 2B). 

The causes of  death were analyzed for 37 patients 
who had a complete and reliable death record. The major 
causes were hepatorenal syndrome (8/57, 14.0%), mul-
tiple organ failure (3/57, 5.3%), encephalopathy (2/57, 
3.5%) and upper gastrointestinal bleeding (2/57, 3.5%) 
in the entecavir group; hepatorenal syndrome (10/48, 
20.8%), multiple organ failure (5/48, 10.4%), encepha-
lopathy (4/48, 8.3%), liver failure (2/48, 4.2%) and upper 
gastrointestinal bleeding (1/48, 2.1%) in the lamivudine 

patients were analyzed on the basis of  ITT. The FAS 
population included 119, with 65 in the entecavir group 
and 54 in the lamivudine group.

Demographic data and baseline characteristics
Baseline characteristics of  all patients are shown in Table 
1. There was no significant difference in age, gender, 
serum ALT, ALB, TBIL, PTA, CREA, Na, CTP and 
MELD score, HBV DNA level, HBeAg (±), or compli-
cations between the two groups before treatment (all P > 
0.05). 

Virological and biochemical responses 
Viral and host responses to nucleoside analog therapy in 
the two groups are presented in Table 2. Posttreatment 
HBV DNA levels in the entecavir and lamivudine group 
were significantly lower than pretreatment levels. Com-
pared with patients in the lamivudine group, patients in 
the entecavir group had significantly lower HBV DNA 
levels at days 15, 30, 45, and 60 (all P < 0.001). Unde-
tectable HBV DNA (lower than 1000 copies/mL) was 
observed in 33 of  the 119 (27.7%) patients during treat-
ment, and the entecavir group had a higher proportion 
of  patients achieving undetectable viremia at days 45 and 
60 (all P < 0.05). With regard to the ALT response be-
tween the two groups, there was a statistical difference at 
day 15 (P < 0.01), but no significant difference at days 30, 
45, and 60 (all P > 0.05).

Patients identified: 176

Excluded: 57
Inclusion criteria not met: 39
Exclusion criteria met: 12
Consent withdrawal: 6

Enrolled: 119

Spontaneously formed two cohorts according to their 
preferences to antiviral therapy

Entecavir cohort: 65 Lamivudine cohort: 54

 Completed: 57
Death: 15
Survive: 42

PPS: 57
FAS: 65

 Completed: 48
Death: 22
Survive: 26

PPS: 48
FAS: 54

Discontinued study: 8
Protocol violation: 2
Protocol compliance: 3
Lost to follow-up: 3

Discontinued study: 6
Protocol violation: 2
Protocol compliance: 1
Consent withdrawal: 1
Lost to follow-up: 2

Figure 1  Patient disposition during the study. PPS: Per protocol set; FAS: Full analysis set.
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group. There were no significant differences between the 
two groups (all P > 0.05).

Predictive factors for long-term survival
On univariate analysis, gender (P = 0.020), HBeAg (±) (P 
= 0.048), undetectable HBV DNA at day 30 (P = 0.035), 
pretreatment CTP score (P = 0.026), and MELD score 
(P = 0.020) were found to be significantly associated with 
long-term survival. However, age, platelet count, serum 
ALT, HBV DNA level, and treatment with entecavir 
were not associated with fatal outcomes. In the forward 
Cox regression analysis, pretreatment MELD (B, 1.357; 
95%CI: 2.138-7.062; P = 0.000), and undetectable HBV 
DNA at day 30 (B, 1.556; 95%Cl: 1.811-12.411; P = 0.002) 
were found to be unfavorable predictors of  long-term 
survival. 

Safety
None of  the patients developed drug-induced severe 
lactic acidosis or other serious adverse events, and all pa-
tients tolerated the therapy without dose modification or 
early discontinuation.

DISCUSSION
In this prospective cohort, compared with lamivudine 
treatment, entecavir treatment did not improve short-
term prognosis, despite resulting in faster virological 
suppression, higher rates of  virological response, and a 
greater reduction in CTP and MELD scores at day 60 
in patients with ACLF. Intriguingly, continuation of  en-

tecavir treatment significantly benefited 52-wk survival. 
In addition, pretreatment MELD score and virological 
response at day 30 were significantly related to long-term 
prognosis.

Chronic HBV infection is a rapid, dynamic process 
with vast amounts of  virus and infected cells produced 
and killed each day. When patients with chronic HBV 
infection receive nucleoside analogs, HBV DNA levels 
are generally attenuated. Frequent sampling of  viral load 
showed a bi-phasic decline. During the initial phase, the 
antiviral drug, via almost complete blocking of  virus rep-
lication in hepatocytes, reduces the release of  free virus 
into the peripheral blood, resulting in a fast decline in 
serum HBV DNA level. In the subsequent slow viral de-
cline phase, virus-infected liver cells are degraded because 
of  the basic immunity response of  the host[23,24]. Thus, 
early rapid viral decline is dependent on the efficient inhi-
bition of  viral production, as determined by the dose and 
potency of  antiviral therapy. As seen in previous stud-
ies[25], entecavir, with a stronger and more potent activity, 
achieved faster viral decline and higher rates of  virologi-
cal response.

In previous studies, early rapid viral decline was re-
ported to be associated with the prognosis of  patients 
with ACLF because of  severe reactivation of  HBV[26-28]. 
However, another cohort trial suggested that a fast viral 
decline conferred no survival benefit and did not prevent 

Table 1  Baseline data comparison between entecavir and 
lamivudine groups  n  (%)

Group Entecavir 
(n  = 65)

Lamivudine 
(n  = 54)

t /χ 2 P  value

Age (yr)  42.8 ± 13.1   45.6 ± 11.4 1.230 0.221
Males 41 (63.1) 36 (66.7) 0.166 0.683
Total bilirubin (μmol/L) 331.6 ± 74.8 320.1 ± 82.4 0.797 0.427
ALT level (U/L) 352.5 ± 77.2 345.2 ± 89.5 0.478 0.634
HBeAg-positive 21 (32.3) 23 (42.6) 1.339 0.247
anti-HBc IgM 40 (61.5) 29 (53.7) 0.743 0.389
HBV DNA 
(log10 copies/mL)

7.0 ± 1.4   7.2 ± 1.6 0.727 0.469

Prothrombin activity (%) 24.7 ± 6.0 25.1 ± 5.7 0.370 0.712
Albumin (g/L) 28.7 ± 6.9 29.4 ± 5.3 0.611 0.543
Creatinine (μmol/L) 106.3 ± 42.1 109.7 ± 38.6 0.455 0.650
Sodium (mmol/L) 130.6 ± 11.4 127.2 ± 12.6 1.544 0.125
Ascites 52 (80.0) 45 (75.9) 0.217 0.641
Hepatic 
encephalopathy

17 (26.2) 15 (27.8) 0.040 0.842

Ⅰ-Ⅱ 14 (21.5) 13 (24.1) 0 1
Ⅲ-Ⅳ 3 (4.6) 2 (3.7) 0 1
Spontaneous bacterial 
peritonitis

15 (23.1) 11 (20.4) 0.127 0.722

CTP points 11.2 ± 2.4 10.7 ± 2.1 1.196 0.234
MELD points 27.2 ± 6.5 26.8 ± 6.3 0.339 0.735

All values are expressed as mean ± SD or number (%). ALT: Alanine ami-
notransferase; HBeAg: Hepatitis B e antigen; CTP: Child-Turcotte Pugh; 
MELD: Model for end-stage liver disease.

Table 2  Virological, biochemical responses and severity scores

Characteristics Entecavir 
(n  = 65)

Lamivudine 
(n  = 54)

t /χ 2/z P  value

Virological
   Serum HBV DNA level (log10 copies/mL)
      Day 15   4.6 ± 1.1   5.4 ± 1.2 3.790 < 0.001
      Day 30   3.9 ± 1.0   4.8 ± 1.3 4.266 < 0.001
      Day 45   3.6 ± 0.8   4.5 ± 1.0 5.454 < 0.001
      Day 60   3.4 ± 0.5   4.4 ± 0.9 7.653 < 0.001
   Undetectable HBV DNA n (%)
      Day 15 3 (4.6) 0 (0.0) 1.024    0.312
      Day 30 15 (23.1)   6 (11.1) 2.906    0.088
      Day 45 21 (32.3)   8 (14.8) 4.897    0.027
      Day 60 24 (36.9)   9 (16.7) 6.039    0.014
Biochemical
   Serum ALT level (U/L)
      Day 15 187.4 ± 67.5 231.6 ± 81.1 3.231    0.002
      Day 30   86.2 ± 22.4   94.7 ± 37.3 1.410    0.163
      Day 45   54.4 ± 19.6   60.8 ± 28.7 1.222    0.226
      Day 60   45.1 ± 20.8   51.6 ± 22.3 1.455    0.149
Severity  
   CTP score
      Day 15 10.4 ± 2.7 10.2 ± 3.4 0.348    0.348
      Day 30   8.7 ± 3.6   9.9 ± 4.2 1.678    0.096
      Day 45   7.4 ± 2.1   8.5 ± 3.7 2.035    0.044
      Day 60   6.6 ± 2.4   8.2 ± 3.5 2.478    0.016
   MELD score
      Day 15 25.2 ± 7.1 25.7 ± 8.4 0.350    0.727
      Day 30 22.6 ± 6.7 24.5 ± 7.2 1.489    0.139
      Day 45 17.8 ± 7.4 20.6 ± 8.2 1.956    0.052
      Day 60 13.7 ± 4.6 16.1 ± 6.5 2.352    0.020

All values are expressed as mean ± SD. ALT: Alanine aminotransferase; 
CTP: Child-Turcotte Pugh; MELD: Model for end-stage liver disease.

Zhang Y et al . Entecavir and lamivudine in acute-on-chronic liver failure
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rapid progression of  the disease to multi-organ failure[18]. 
In a recent study in Hong Kong, fast viral decline was 
found to be related to increased 48-wk mortality, which 
may have led to an exaggerated immune response and 
exacerbated the liver injury[29]. In the present study, en-
tecavir treatment in patients with ACLF resulting from 
SAE of  CHB rapidly reduced serum HBV DNA levels 
(P < 0.001), improved the CTP and MELD scores (P = 
0.016 and 0.020, respectively) at day 60, and thus reduced 
52-wk mortality (P = 0.038). 

Host immunity in the pathogenesis of  liver failure 
has been widely recognized. Cytotoxic T-lymphocytes 
(CTLs), the core of  cellular immunity, play a key role in 
the clearance of  intracellular virus, which is most closely 
associated with cell apoptosis or necrosis[30]. High levels 
of  HBV replication is the major pathogenesis of  ACLF 
because of  reactivation of  hepatitis B. Persistent viral 
replication causes a vigorous cellular immune response 
(especially in CTLs), resulting in severe hepatic damage. 
In this study, antiviral therapy with entecavir, compared 
with lamivudine, was found to be more effective in im-
proving survival in patients with ACLF. This may be at-
tributed to the weak activity of  lamivudine, leading to the 
delayed commencement (median time 7-30 d) and viral 
suppression during the initial 4-8 wk of  high viral replica-
tion[31]. Conversely, entecavir, which is more potent and 
has lower resistance, was more likely to achieve rapid and 
persistent action. By rapidly suppressing HBV replica-
tion and reducing serum viral load, entecavir lowers the 
expression of  HBV antigens on the liver cell membrane, 
and consequently partially blocks CTLs from damag-
ing hepatic cells[32]. Furthermore, a continuous decline 
in serum viral load caused a reduction in the number of  
infected hepatic cells[24]. This might prevent vigorous im-

mune damage in normal hepatic cells. 
Univariate analysis showed that gender, HBeAg status, 

HBV DNA response status at day 30, CTP and MELD 
scores were significantly associated with mortality. On 
multivariate analysis, only pretreatment MELD score and 
virological response at day 30 were found to be inde-
pendent predictors of  52-wk survival. A previous study 
suggested that pretreatment HBV DNA load was related 
to the prognosis of  patients with chronic severe hepatitis 
B[26]. However, our results showed that there was no sig-
nificant difference (P = 0.264), despite the higher mean 
pretreatment HBV DNA load [(7.2 ± 1.4) log10 cop-
ies/mL] in survivors than [(6.9 ± 1.5) log10 copies/mL] 
in non-survivors. This may be correlated with the differ-

Table 3  Univariate analysis of baseline predictors of 52-wk 
survival  n  (%)

Group Survivors 
(n  = 68)

Non-survivors 
(n  = 51)

t /χ 2/z P  value

Age (yr)   39.4 ± 11.7 43.2 ± 9.9 1.871 0.064
Males 38 (55.9) 39 (76.5) 5.409 0.020
Platelet count (103/μL)   93.5 ± 38.2 87.3 ± 34.1 0.917 0.361
ALT level (U/L) 367.3 ± 80.4 345.0 ± 72.6 1.560 0.121
HBeAg-positive 20 (29.4) 24 (47.1) 3.895 0.048
HBV DNA 
(log10 copies/mL)

7.2 ± 1.4   6.9 ± 1.5 1.122 0.264

HBV DNA undetectable (< 103 copies/mL)
Day 15 3 (4.4) 0 (0.0) 2.309 0.129
Day 30 17 (25.0) 5 (9.8) 4.466 0.035
Day 45 20 (29.4)   9 (17.6) 2.189 0.139
Day 60 21 (30.9) 12 (23.5) 1.020 0.313
Treatment with 
entecavir

42(61.8) 23 (45.1) 3.266 0.071

CTP points (> 10/< 10) 30/38 33/18 4.958 0.026
MELD points 
(> 25/< 25)

28/40 32/19 5.423 0.020

All values are expressed as mean ± SD or number (%). ALT: Alanine ami-
notransferase; HBeAg: Hepatitis B e antigen; CTP: Child-Turcotte Pugh; 
MELD: Model for end-stage liver disease.
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Figure 2  Survival curve for the entecavir and lamivudine groups as deter-
mined by the Kaplan-Meier method. A: 60-d; B: 52-wk. 
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ent baseline information in the subjects, sample size and 
study design. To obtain a more precise conclusion, more 
studies with a larger sample size, and a similar subject and 
trial design are needed. Moreover, it seems that virologi-
cal response, which occurred late, did not always improve 
long-term patient survival. This might be associated with 
severe damage to residual hepatocytes, which limits the 
regenerative capacity of  the liver[33]. Therefore, potent 
nucleoside drugs, such as entecavir or tenofovir, should 
be given as quickly as possible. 

This study also had some limitations. One limitation 
of  the trial was that grouping was not in accordance with 
the randomization principle. Effective randomization can 
eliminate bias in grouping and improve the comparability 
of  research data. The results of  randomized, controlled 
trials (RCT) are considered to be evidence of  the high-
est grade. However, it was not ethical to conduct an ideal 
RCT for such serious diseases. Therefore, we conducted 
a prospective cohort study. To accurately estimate the 
effectiveness of  the therapeutic agents and improve the 
validity of  the cohort study, our study was designed using 
rigorous methods that mimicked those of  an RCT, such 
as inclusion and exclusion criteria, and statistical methods 
including ITT analysis. Another limitation was the lack of  
a placebo. Previous studies have indicated that entecavir 
or lamivudine could effectively improve the prognosis 
of  ACLF patients compared with placebo. In our study, 
there was no need to repeat this conclusion. Moreover, 
it was medically unethical that patients with liver failure 
should undergo placebo therapy. Thus, the trial was de-
signed to directly compare entecavir and lamivudine.

In conclusion, antiviral treatment with entecavir sig-
nificantly reduced HBV DNA levels, decreased the CTP 
and MELD scores, and thereby improved the long-term 
survival rate in patients with spontaneous reactivation 
of  hepatitis B presenting as ACLF. Entecavir was well 
tolerated throughout the study. Pretreatment MELD 
score and virological response at day 30 were related to 
52-wk survival. To obtain a more objective and accurate 
conclusion, larger and longer-term multi-center studies 
are needed. In addition, it is critical to investigate whether 
combined nucleoside analogs can achieve faster viral de-
cline, and whether relationships exist between the prog-
nosis of  patients and host immunity, especially cellular 
immunity, such as T helper 17 cells, regulatory T cells, 
and CTLs. 
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