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Abstract. Chronic hepatitis B virus (CHB) infection is a 
burden on global healthcare and is associated with a higher 
risk of serious sequelae, including cirrhosis and hepatocel-
lular carcinoma. The clinical application of entecavir as a 
treatment for CHB has produced positive outcomes, and so is 
an attractive form of pharmacological therapy. However, little 
data exists comparing the safety and efficacy of entecavir for 
the treatment of hepatitis B virus (HBV)‑related compensated, 
and decompensated cirrhosis, respectively. The aim of the 
present study was to evaluate entecavir therapy as a treatment 
for patients with HBV‑related compensated and decompen-
sated cirrhosis. A retrospective analysis of 46 compensated 
patients (compensated group) and 51 decompensated cirrhotic 
patients (decompensated group) treated with entecavir was 
conducted. Baseline demographics, clinical outcomes, and 
adverse events during the treatment were compared. Treatment 
with entecavir for 96 weeks resulted in significant improve-
ments in serum levels of HBV DNA (P=0.002), albumin 
(P=0.014), cholinesterase (CHE; P=0.001), HBV DNA nega-
tivity rate (P=0.004), Child‑Turcotte‑Pugh score (P=0.030), 
alanine aminotransferase normalized rate (P=0.039), and the 
degree of esophageal varices liver stiffness (P=0.002) in the 
two groups. However, statistical analysis revealed that the 
improvements were significantly higher in the compensated 
group compared with the decompensated group (P<0.05). The 
complement component (C)3 and C4 levels were also signifi-
cantly increased in the compensated group compared with 
the decompensated group at weeks 24, 48 and 96 (P<0.05). 
In addition, the incidences of hepatocellular carcinoma, 
upper digestive tract hemorrhage and ascites were signifi-
cantly higher in the decompensated group compared with 
the compensated group (P<0.05). In conclusion, treatment 

with 96‑week entecavir therapy produced similar clinical 
outcomes in compensated and decompensated cirrhotic 
patients via inhibiting HBV‑DNA viral load and recovering 
complement C3 and C4; however, entecavir exerts a better 
effect on patients with compensated cirrhosis, and so this 
therapy may improve the prognosis of such patients.

Introduction

Chronic hepatitis B (CHB) is an urgent global public health 
problem that affects 350‑400 million people worldwide (1). In 
China, 7% of individuals are diagnosed as carriers of hepa-
titis B virus (HBV) (2). An epidemiological survey reported 
that 15‑40% of HBV carriers are at a higher risk of serious 
sequelae, including cirrhosis and hepatocellular carcinoma 
(HCC) (3). Cirrhosis is the end stage of chronic liver damage, 
which is reflected by liver fibrosis and liver architecture 
destruction (4). HBV, Hepatitis C (HCV) and alcohol consump-
tion are major contributors to the development of cirrhosis, 
of which HBV infection accounts for ~1/3 of cirrhosis cases 
globally  (5). Patients with cirrhosis have high morbidity 
associated with liver dysfunction and portal hypertension (6), 
and the 5‑year survival rate of patients with decompensated 
cirrhosis is 14%, whereas it is 84% in patients with compen-
sated cirrhosis (7). Decompensated cirrhosis was established 
if there were ascites, variceal bleeding or hepatic encepha-
lopathy, or if the Child‑Turcotte‑Pugh (CTP) score was class B 
or C, whereas compensated cirrhosis was diagnosed as either 
HBeAg‑positive or HBeAg‑negative with an initial HBV DNA 
level >2,000 IU/ml with evidence of chronic hepatitis (8,9). It is 
therefore important to develop novel strategies for the preven-
tion and treatment of HBV‑related liver diseases in clinical 
practice.

Antiviral agents are recommended to treat CHB and 
HCC development (10). The current therapy drugs include 
adefovir, tenofovir disoproxil fumarate, lamivudine (LAM), 
telbivudine and entecavir (11); however, LAM has been identi-
fied as having high drug resistance, and is no longer used as a 
first‑line therapy for patients with CHB (12). Multiple clinical 
studies have proposed that entecavir may be used as a primary 
agent for patients with HBV‑related liver cirrhosis irrespec-
tive of HBeAg serostatus (9,13,14). Entecavir is an antiviral 
agent that has been demonstrated to be an effective treat-
ment of CHB (8). In a previous report, a 48‑week period of 
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entecavir therapy resulted in clear improvements in 57‑59% of 
patients with CHB and advanced liver fibrosis/cirrhosis (15). 
Entecavir has also been recognized as a valuable alternative 
for nucleos(t)ide‑naive patients, having the advantages of lower 
drug resistance rates and stronger antiviral effects (16).

Although the clinical efficacy of entecavir in patients with 
hepatitis B virus‑related cirrhosis has been demonstrated in many 
studies, data comparing the clinical outcomes with entecavir 
in patients with HBV‑related compensated or decompensated 
cirrhosis are limited. The aim of the present prospective study 
was to compare the clinical outcomes of compensated cirrhosis 
patients and decompensated cirrhosis patients in China.

Patients and methods

Study population. The present study was approved by the Ethics 
Committee of The Second Affiliated Hospital of Southeast 
University (Nanjing, China), and was conducted following 
the ethical standards for human experimentation. All experi-
ments were performed in accordance with the Declaration 
of Helsinki and other relevant guidelines and regulations. 
Signed informed consent was obtained from the subjects for 
participation in the study. A total of 91 patients diagnosed with 
HBV‑related cirrhosis between January 2009 and March 2014 
at The Second Department of Liver Medicine, The Second 
Affiliated Hospital of Southeast University were enrolled in 
the present study. Cirrhosis was diagnosed based on histo-
logical assessments of the liver, clinical symptoms, endoscopic 
examination, laboratory analysis, and sonographic results. 
Diagnoses of compensated and decompensated cirrhosis were 
made following liver disease management guidelines, including 
Child‑Turcotte‑Pugh score (14). Child‑Turcotte‑Pugh scores of 
5 or 6, 7‑9, or 10‑15 were treated as Child‑Pugh class A, B, 
or C, respectively. The inclusion criteria of the present study 
were as follows: i) Adults aged >16 years with CHB infection; 
ii) HBV surface antigen (HBsAg) positivity for >6 months 
with detectable HBV surface antigen and/or serum HBV DNA; 
iii) adequate pre‑ and post‑treatment biopsy samples; and iv) a 
diagnosis of compensated or decompensated cirrhosis (17). The 
exclusion criteria of the present study included the following: 
i) Co‑infection with hepatitis A virus, HCV or hepatitis D 
virus; ii) patients who had received antiviral therapy involving 
interferon‑a or nucleos(t)ide analogs; iii) patients who suffered 
from HCC or other malignancies; and iv) patients who had a 
history of liver or other organ transplantation (18). According 
to the inclusion criteria and exclusion criteria, 46 patients with 
compensated cirrhosis and 51 patients with decompensated 
cirrhosis were enrolled in the present study. The compen-
sated and decompensated cirrhotic patients were treated with 
conventional liver protecting and enzyme‑reducing pharmaco-
logical agents, including glutathione (Shanghai Fudan Fuhua 
Pharmaceutical Co., Ltd., Shanghai, China; intravenous injec-
tion; 1.8 g/250 ml glucose solution), tiopronin (Henan Province 
Xinyi Pharmaceutical Ltd., Xinxiang, China; intravenous 
injection; 0.1 g/250 ml glucose solution), diammonium glycyr-
rhizinate (Chia Tai Tianqing Pharmaceutical Group Co., Ltd., 
Nanjing, China; intravenous injection; 150 mg/250 ml glucose 
solution) and underwent oral administration of 0.5 mg/day 
entecavir treatment (Chia Tai Tianqing Pharmaceutical Group 
Co., Ltd., Nanjing, China) for 96 weeks.

Laboratory and radiological testing. Liver biopsy samples 
were collected from each patient prior to treatment (base-
line) and then at weeks 24, 48 and 96. The specimens were 
fixed in 4% formaldehyde (Nanjing Institute of Biological 
Engineering; Nanjing, China) for 24 h at room temperature, 
embedded in paraffin, cut into 5‑µm thick sections and stained 
with hematoxylin for 1 min and eosin for 3 min at room 
temperature (Nanjing Institute of Biological Engineering). 
Images were obtained with an Olympus BX51 microscope 
(Olympus Corp., Tokyo, Japan) and were assessed by 
different independent histopathologists. Serum hepatitis B 
viral markers including hepatitis B e antigen (HBeAg), 
antibody to HBeAg and antibody to HBsAg were measured 
using an ELISA kit (ABBOTT PRISM; 34‑3979R10; Abbott 
Pharmaceutical Co., Ltd., Lake Bluff, IL, USA). Serum 
HBV DNA levels were detected using a commercial poly-
merase chain reaction kit (1496123765; Da An Gene Co., 
Ltd., Sun Yat‑sen University, Guangzhou, China). Patients 
were deemed to be HBV negative with a detection limit of 
500 copies/ml. The HBV DNA negativity was defined as 
the serum HBV DNA was <500 copies/ml (9). Endoscopic 
examinations were performed to assess esophagogastric 
varices and liver stiffness was assayed using a FibroScan 
System (Fibroscan‑502; Echosens, Paris, France) according 
to the manufacture's protocol. The enrolled patient was in 
either a supine or a left decubitus position with maximal 
abduction of the left arm; the probe was positioned in an 
intercostal space where the spleen was correctly visualized 
as described previously (19,20). Alanine aminotransferase 
(ALT) in the serum was detected using a Wuhan Paiya 
HCC‑8622 Automatic Biochemical Instrument (Wuhan Xin 
Desheng medical instruments Co., Ltd., Wuhan, China). The 
serum ALT levels in the enrolled patients were decreased to 
5‑40 U/l after treatment, which was taken as the normalized 
ALT (9,21). A conventional autoanalyzer (Assembly Line 
ADVlA2400, Bayer Corporation, Leverkusen, Germany) 
was used to determine the serum albumin (ALB) levels in 
accordance with the manufacture's protocols. The levels of 
cholinesterase (CHE) were measured using a photochemical 
method with the VITROSAS51 instrument (Johnson & 
Johnson, New Brunswick Brown, NJ, USA) in accordance 
with the manufacturer's specification as described previ-
ously  (21). Serum complement component (C)3 and C4 
levels were tested using immunonephelometry (Wako Pure 
Chemical Industries, Ltd., Osaka, Japan). Other laboratory 
parameters, including complete blood count were analyzed 
with standard analytical procedures using an automatic 
biochemical analyzer (8020A; Gates Unitta; Guilin, China).

Statistical analysis. Quantitative data are expressed as the 
mean ± standard deviation or as a percentage, and proportions 
are presented as a percentage. Each experiment was repeated 
3 times. SPSS version 19.0 software (IBM Corp., Armonk, 
NY, USA) was used for data analysis. Fisher's exact test was 
used to compare frequencies and Student's t‑tests or Mann 
Whitney U tests were used to compare continuous variables 
between groups. Multiple comparisons at different time points 
were made using one or two‑way analysis of variance and 
χ2 tests was used to compare the categorical data. P<0.05 was 
considered to indicate a statistically significant difference.
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Results

Patient demographics. The baseline characteristics of the 
compensated and decompensated cirrhotic groups are 
presented in Table I. A total of 97 patients with hepatitis B 
virus‑related cirrhosis, including 64 males and 33 females, were 
divided into 46 compensated and 51 decompensated cases. No 
significant differences were observed between the two groups 
in age, sex ratio, ethnicity, body mass index, HBeAg positivity 
or HBV DNA concentration. Child‑Turcotte‑Pugh scores, liver 
stiffness and incidence of severe esophageal varices were 
significantly lower in the compensated group compared with 
the decompensated group (P<0.05), whereas the serum ALB 
and CHE levels, and the incidence of no esophageal varices 
were significantly higher in the compensated group compared 
with the decompensated group (P<0.05).

Changes in ALB, CHE and HBV DNA prior to and following 
treatment. Entecavir therapy for 96 weeks resulted in a signifi-
cant decrease in serum HBV DNA and significant increases 
in ALB and CHE in both groups (P<0.05; Table II). In the 
compensated group, the level of HBV DNA decreased and 
levels of ALB and CHE increased in a time‑dependent manner 
at weeks 24, 48 and 96 compared with the baseline at 0 week 

(P<0.05; Table II). No significant statistical differences were 
observed in the levels of HBV DNA, ALB and CHE in the 
decompensated group following 24 or 48 weeks of treatment 
compared with the baseline at 0 weeks; however, the HBV 
DNA, ALB and CHE levels were significantly ameliorated 
at week 96 compared with the baseline (P<0.05; Table II). 
Statistical differences were observed between the compen-
sated group and decompensated group in terms of HBV DNA, 
ALB and CHE from week 24 to week 96 (P<0.05; Table II).

HBV DNA negativity rate following treatment with entecavir. 
The HBV DNA negativity rate was significantly higher in the 
compensated group compared with the decompensated group 
at weeks 24, 48, and 96 (P<0.05; Table III).

Changes in Child‑Turcotte‑Pugh score prior to and 
following treatment. Significant differences were observed in 
Child‑Turcotte‑Pugh scores between the two groups prior to 
treatment (P<0.05; Table IV). The Child‑Turcotte‑Pugh score 
in the compensated group was significantly lower at weeks 
24, 48 and 96 compared with the baseline (P<0.05; Table IV). 
The Child‑Turcotte‑Pugh score in the decompensated was 
significantly higher at all time points compared with the 
compensated group (P<0.05; Table IV), and was significantly 

Table I. Baseline characteristics of patients in two groups.

	 Group
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Characteristics	 Compensated	 Decompensated	 P‑value

N	 46	 51	
Age, years	   51.2±13.1	   53.4±13.1	 0.442
Sex, n (%)			 
  Male	 31 (67.4)	 33 (64.7)	 0.780
  Female	 15 (32.6)	 18 (35.3)	
Ethnicity, n (%)			 
  Han	 44 (95.7)	 50 (98.0)	 0.498
  Minority	 2 (4.3)	 1 (2.0)	
Body mass index, kg/m2	 23.1±1.8	 22.9±1.9	 0.566
Hepatitis B e antigen positivity, n (%)	 25 (61.0)	 30 (58.8)	 0.657
Hepatitis B virus DNA, 
log10 copies/ml	   5.9±1.4	   5.8±1.9	 0.771
Alanine aminotransferase, U/l	 125.6±71.6	 103.6±85.2	 0.618
Esophageal varices, n (%)			 
  None	   8 (17.4)	 0 (0)	 0.006
  Mild	 20 (43.5)	 15 (29.4)	 0.150
  Moderate	   9 (19.6)	 16 (31.4)	 0.184
  Severe	   9 (19.6)	 20 (39.2)	 0.035
Child‑Turcotte‑Pugh score 	   5.8±1.1	   8.1±1.6	 <0.001
Albumin, g/l	 35.8±7.1	 29.8±4.7	 <0.001
Cholinesterase, IU/l	   4,065.3±1,679.2	   2,890.1±1,037.1	 <0.001
Liver stiffness, kPa	 18.2±4.1	 30.5±8.9	 <0.001

Data are presented as the mean ± standard deviation, unless otherwise stated.
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decreased at weeks 48 and 96 compared with the baseline 
(P<0.05; Table  IV). At week 96, the Child‑Turcotte‑Pugh 
scores were improved or stable for all patients in the compen-
sated group; 24 patients were improved and 22 cases were 
stable. However, in the decompensated group, 19 patients 
were improved, 21 showed steady condition, and 11 had dete-
riorated (Table IV). The number of patients who exhibited 
signs of deterioration was significantly higher in the decom-
pensated group compared with the compensated group 
(P<0.05; Table IV).

Change in the ALT normalized rate following treatment with 
entecavir. The serum ALT levels in the enrolled patients were 
decreased to 5‑40 U/l after treatment, which was regarded as the 
normalized ALT. As presented in Table V, the ALT normalized 
rate gradually increased in both groups in a time‑dependent 
manner; however, the rate was significantly higher in the 

compensated group compared with the decompensated group at 
all time points (P<0.05).

Change in the degree of esophageal varices following 
treatment. The severe esophageal varices were significantly 
lower in the compensated group compared with the decom-
pensated group prior to treatment (P=0.035; Table VI) and 
the number of patients with no esophageal varices in the 
compensated group was significantly higher compared with 
that in the decompensated group before treatment (P=0.006; 
Table VI). However, the improvement in degree of esophageal 
varices after the treatment was superior in the compensated 
group, with the exception of mild esophageal varices (P<0.01 
for none, P=0.005 for Moderate and P=0.039 for severe; 
Table VI). The degree of esophageal varices decreased in 
8 patients in the compensated group and in 3 patients from the 
decompensated group (Table VI).

Change in the liver stiffness value in two groups. Liver stiff-
ness was significantly lower in patients with compensated 
cirrhosis compared with patients in the decompensated group 

Table V. Change in the alanine aminotransferase normalized 
rate prior to and following treatment with entecavir.

Alanine	 Group, n (%)
aminotransferase	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
normalized rate	 Compensated	 Decompensated	 P‑value

Week 24	 31 (67.3)	 17 (33.3)	 0.001
Week 48	 35 (76.1)	 26 (51.0)	 0.011
Week 96	 42 (91.3)	 38 (74.5)	 0.030

Table IV. Change in Child‑Turcotte‑Pugh score prior to and 
following treatment with entecavir.

	 Group
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Characteristics	 Compensated	 Decompensated

Child‑Turcotte‑ 		
Pugh score
  Week 0	 5.8±1.1a	 8.1±1.6
  Week 24	 5.2±1.2a,b	 7.9±1.7
  Week 48	 4.1±1.1a,b	 6.6±1.2c

  Week 96	 1.6±0.7a,b	 5.2±1.1c

Child‑Turcotte‑	
Pugh score, n (%)
  Improvement 	 24 (52.2)	 19 (37.2)
  Stabilization	 22 (47.8)	 21 (41.2)
  Deterioration	 0 (0) b	 11 (21.6)

Data are presented as the mean ± standard deviation, unless other-
wise stated. aP<0.05 vs. Week 0 in the Compensated group, bP<0.05 
vs. Decompensated group at the same time, cP<0.05 vs. Week 0 in the 
Decompensated group.

Table III. Hepatitis B virus DNA negativity rate following 
treatment with entecavir.

Hepatitis B	 Group, n (%)
virus DNA	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
negativity rate	 Compensated	 Decompensated	 P‑value

Week 24	 27 (58.7)	 15 (29.4)	 0.004
Week 48	 36 (78.2)	 24 (47.1)	 0.002
Week 96	 40 (87.0)	 31 (60.7)	 0.004

Table II. Change in albumin, cholinesterase and hepatitis B 
virus DNA prior to and following treatment with entecavir.

	 Group
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Characteristics	 Compensated	 Decompensated

Albumin, g/l		
  Week 0	 35.8±7.1	 29.8±4.7
  Week 24	 39.2±6.3a,b	 30.1±4.9
  Week 48	 41.3±5.5a,b	 31.2±5.4
  Week 96	 43.2±5.1a,b	 36.9±6.1c

Cholinesterase, IU/l		
  Week 0	 4,065.3±1,679.2	 2,890.1±1,037.1
  Week 24	 4,782.3±1,716.2a,b	 2,948.2±1,123.4
  Week 48	 5,893.2±1,842.2a,b	 3,158.3±1,247.2
  Week 96	 6,541.1±1,913.4a,b	 3,873.3±1,216.8c

Hepatitis B virus DNA,
log10 copies/ml		
  Week 0	 5.9±1.4	 5.8±1.9
  Week 24	 4.3±1.6a,b	 5.6±1.5
  Week 48	 3.4±1.2a,b	 4.7±1.2
  Week 96	 2.3±0.9a,b	 4.2±1.1c

Data are presented as the mean ± standard deviation. aP<0.05 vs. 
Week 0 in the Compensated group, bP<0.05 vs. Decompensated group 
at the same time, cP<0.05 vs. Week 0 in the Decompensated group.
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prior to treatment (P<0.05; Fig. 1). Liver stiffness decreased in 
a time‑dependent manner in both groups, however, no statisti-
cally significant difference in liver stiffness was observed in 
the decompensated group at weeks 24 or 48 compared with the 
baseline. Liver stiffness was observed to be significantly lower 
in the compensated group compared with the decompensated 
group at weeks 24, 48 and 96 (P<0.05; Fig. 1).

Changes in serum complement C3 and C4. Levels of serum 
complement C3 and C4 were significantly higher in the 
compensated group compared with the decompensated group 
at the baseline and at weeks 24, 48 and 96 (P<0.05; Fig. 2). 
Serum complement C3 and C4 levels were significantly higher 
in the compensated group at weeks 48 and 96 compare with 
week 0 (P<0.05; Fig. 2) However, there was no statistically 
significant difference in complement C3 and C4 levels in the 
decompensated group at weeks 24, 48 and 96 compared with 
the baseline at week 0.

Clinical events during the treatment process. During the treat-
ment period, no serious clinical adverse events were recorded 
in either group. However, the incidence of HCC, hemorrhage of 
the upper digestive tract and ascites were significantly higher 
in the decompensated group compared with the compensated 
cirrhotic patients (P<0.05; Table VII).

Discussion

HBV is most commonly presented in patients with chronic 
liver infection, among whom 10‑20% have progressed to 
cirrhosis (22). The continuous inhibition of HBV replication 
has been proposed as a principal therapy for HBV‑related 
cirrhosis (23). A recent study indicated that antiviral therapy 
may improve the clinical outcome and reduce the incidence 
of HCC in patients with HBV‑related cirrhosis (11). Entecavir 
has recently been recommended as a potential antiviral 
agent and been extensively used for treatment of CHB (24). 
The results of the present study demonstrate that entecavir 
therapy for 96 weeks improves serum levels of HBV DNA, 
ALB, and CHE, and improves the HBV DNA negativity rate, 
Child‑Turcotte‑Pugh score, ALT normalized rate, degree of 
esophageal varices and liver stiffness. These improvements 
were significantly increased in the compensated group 
compared with the decompensated group. Furthermore, 
complement C3 and C4 levels were significantly increased in 
the compensated group compared with the decompensated 
group at weeks 24, 48 and 96. The incidences of HCC, upper 
digestive tract hemorrhage and ascites were significantly higher 
in the decompensated group compared with the compensated 
group. These results suggest that entecavir is an effective and 
safe treatment for patients with HBV‑related compensated and 
decompensated cirrhosis, and that entecavir exerts a better 
effect on patients with compensated cirrhosis.

Treatment of HBV‑related cirrhosis requires prolonged 
antiviral therapy for sustained depression of HBV replica-
tion (21,25). The seroclearance of HBeAg and HBV DNA are 
critical indicators of progression in chronic HBV infection (26). 
A previous clinical study reported that 6 years of cumulative 
entecavir therapy resulted in improvements in liver histology 
and Ishak fibrosis scores  (27). A prospective study also 
demonstrated that entecavir therapy resulted in an HBV DNA 
level of <500 copies/ml in 88% of compensated and 93% of 
decompensated cirrhosis cases (25). In the present study, it was 
demonstrated that the HBV DNA negativity rate was higher 
in the compensated group compared with the decompensated 
group at weeks 24, 48, and 96. Entecavir therapy for 96 weeks 
resulted in decreased serum HBV DNA levels in both groups. 
In the compensated group, the levels of HBV DNA were 
progressively improved at weeks 24, 48 and 96 in comparison 
with the baseline at week 0, and significant differences in HBV 
DNA levels were observed between the compensated and 
decompensated groups from week 24‑96. In addition, the ALT 
normalized rate increased gradually in both groups, and the rate 
was significantly higher in the compensated compared with the 
decompensated group. These results suggest that application 
of entecavir is more effective in the patients with compensated 
cirrhosis than those with decompensated cirrhosis.

Serum levels of ALB and CHE are major indicators of 
liver function (25,28). It has been reported that patients with 

Figure 1. Changes in liver stiffness in patients with compensated and 
decompensated cirrhosis prior to and following entecavir treatment. *P<0.05 
vs. Week 0; †P<0.05 vs. decompensated group.

Table VI. Change in the degree of esophageal varices prior to 
and following treatment with entecavir.

	 Group, n (%)
Esophageal	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
varices	 Compensated	 Decompensated	 P‑value

Week 0			 
  None	   8 (17.4)	 0 (0)	 0.006
  Mild	 20 (43.5)	 15 (29.4)	 0.150
  Moderate	   9 (19.6)	 16 (31.4)	 0.184
  Severe	   9 (19.6)	 20 (39.2)	 0.035
Week 96			 
  None	 12 (26.1)	 0 (0)	 <0.001
  Mild	 22 (47.8)	 16 (31.4)	 0.097
  Moderate	   5 (10.9)	 18 (35.3)	 0.005
  Severe	   7 (15.2)	 17 (33.3)	 0.039
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cirrhosis had lower ALB and CHE levels compared with 
healthy controls (13), and another study reported that ente-
cavir treatment was able to increase ALB levels in patients 
with chronic hepatitis B or cirrhosis (29). Consistent with 
previous findings, entecavir therapy for 96 weeks resulted in 
increased ALB and CHE levels in both groups in the present 
study. In the compensated group, the levels of ALB and CHE 
were progressively improved over time compared with the 
baseline at week 0. No significant statistical difference was 
observed in ALB and CHE levels in the decompensated 
group at weeks 24 and 48 compared with the baseline; 
however, these levels were significantly ameliorated at week 
96. Significant differences were observed in ALB and CHE 
levels between the compensated and decompensated groups 

weeks 24‑96. These results indicate that the liver synthetic 
function was improved more effectively in patients with 
compensated cirrhosis compared with patients with decom-
pensated cirrhosis.

The Child‑Turcotte‑Pugh score is recognized as an effec-
tive system for evaluating liver function and the clinical 
prognosis of cirrhosis patients (30). A previous study reported 
that Child‑Turcotte‑Pugh scores were improved at the 1‑year 
follow‑up in response to entecavir and tenofovir therapy (31). 
In the present study, the Child‑Turcotte‑Pugh score in the 
compensated group decreased significantly with entecavir 
treatment in a time‑dependent manner, and were significantly 
reduced at weeks 48 or 96 in the decompensated group in 
comparison with the baseline. The Child‑Turcotte‑Pugh scores 
were improved or stable for all patients in the compensated 
group at the end of the 96‑week treatment period; 24 patients 
were improved and 22 cases were stable. However, in the 
decompensated group, 11 patients were demonstrated to have 
deteriorated at the end of the treatment period. These results 
suggest that long‑term treatment with entecavir may improve 
liver function, slow the progression of cirrhosis and reduce the 
incidence of cirrhosis‑related complications.

Portal hypertension may lead to esophagogastric varices 
in patients with cirrhosis, which is one of the most common 
cirrhosis‑related complications (13). Liver stiffness is a critical 
marker used to evaluate the degree of liver fibrosis (21). Liver 
stiffness is positively associated with fibrosis stage, and the 
liver stiffness is significantly increased in patients with chronic 
HBV or HCV infection (32). In the present study, the severity 
of esophageal varices was lower in the compensated group 
compared with the decompensated group prior to treatment; 
however, a greater improvement was observed in the decom-
pensated group. In addition, liver stiffness was significantly 
lower in patients with compensated cirrhosis compared with 
decompensated cirrhosis before treatment. Liver stiffness 
decreased with entecavir in a time‑dependent manner in both 
groups. These results suggest that portal hypertension or liver 
fibrosis may be reversed by long‑term administration of ente-
cavir in patients with compensated or decompensated cirrhosis, 
which may be due to sustained HBV suppression by entecavir.

The occurrence of HBV‑related cirrhosis may be associ-
ated with immune activation (33). The complement system is 
an important part of the immune system in humans, and serum 
levels of complement C3 and C4 serve an important role in 
human immunity (34). Serum complement C3 and C4 levels 
have previously been reported to be reduced in patients with 
HBV (35). In the present study, the serum levels of comple-
ment C3 and C4 were significantly higher in the compensated 
group compared with the decompensated group at the 
baseline. Complement C3 and C4 levels were significantly 
increased in the compensated group with entecavir treatment 
in a time‑dependent manner. However, there was no significant 
improvement in complement C3 and C4 levels in the decom-
pensated group throughout the treatment period. These results 
indicate immune function was better restored in patients 
with compensated cirrhosis compared with decompensated 
cirrhosis in response to entecavir therapy.

In conclusion, the results of the present study demonstrate 
that entecavir may be an effective treatment for HBV‑related 
cirrhosis via reducing HBV DNA viral load, increasing liver 

Figure 2. Changes in serum complement (A) C3 and (B) C4 levels in patients 
with compensated and decompensated cirrhosis prior to and following ente-
cavir treatment. *P<0.05 vs. Week 0; †P<0.05 vs. decompensated group.

Table VII. Clinical events during the treatment process.

	 Group, n (%)		
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Clinical events	 Compensated	 Decompensated	 P‑value

Hepatocellular	 1 (2.2)	   7 (13.7)	 0.039
carcinoma
Hemorrhage of	 2 (4.3)	 14 (27.5)	 0.002
upper digestive
tract
Ascites	 0 (0)	   8 (15.7)	 0.005
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function and activating the complement system. Based on the 
results of the present study, entecavir appears to be a more 
effective treatment for patients with compensated cirrhosis 
compared with patients with decompensated cirrhosis. Further 
investigation is required to assess the long‑term efficacy of 
entecavir on cirrhosis patients.
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