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ABSTRACT
Background: Because drug-resistant strains of hepa-

titis B virus (HBV) have developed, and because serum 
HBV-DNA levels may rebound in patients who receive 
treatment with nucleoside/nucleotide analogues for up 
to 2 years, there remains a largely unmet clinical need 
for agents to induce potent virologic suppression in the 
initial stage of the disease course of HBV infection.

Objective: The aim of this work was to compare the 
early antiviral effectiveness of telbivudine and entecavir 
in the treatment of patients with hepatitis B e antigen 
(HBeAg)-positive HBV.

Methods: In this parallel-group, open-label trial, 
adult Chinese patients with previously untreated  
HBeAg-positive HBV (HBV-DNA concentration:  
≥6 log10 copies/mL; alanine aminotransferase [ALT] 
level: ≥2 times the upper limit of normal) were random-
ized to receive telbivudine 600 mg or entecavir 0.5 mg 
daily for 24 weeks. Blood samples were collected at the 
baseline and at 12 and 24 weeks after the treatment. 
The primary end point was the mean reduction from 
baseline in serum HBV-DNA concentration at week 24. 
Secondary end points included mean reduction from 
baseline in serum HBV-DNA concentration at week 12, 
the absence of serum HBV-DNA, absence of serum 
HBeAg, HBeAg seroconversion at week 24, the nor-
malization of serum ALT at week 24, and occurrence 
of adverse events through week 24. 

Results: A total of 131 patients were enrolled in the 
study: 91 men and 40 women, with a mean (SD) age 
of 32.5 (8.9) years. All patients were ethnic Han Chinese. 
The baseline demographic characteristics and serum 
HBV-DNA concentrations in the 2 treatment groups 
were well matched. Sixty-five patients were randomized 

to receive telbivudine and 66 to receive entecavir. The 
mean reductions from baseline in serum HBV-DNA 
were 4.99 and 4.69 log10 copies/mL at week 12, respec-
tively, and 6.00 and 5.80 log10 copies/mL at week 24 
(both time points, P = NS between groups). At week 12, 
HBV-DNA was undetectable in 43.1% (28/65) of the 
telbivudine group and 34.8% (23/66) of the entecavir 
group (P = NS); at week 24, it was undetectable in 
67.7% (44/65) of the telbivudine group and 57.6% 
(38/66) of the entecavir group (P = NS). At week 12, 
HBeAg absence and seroconversion rates were signifi-
cantly greater in the telbivudine group than the entecavir 
group (absence: 20.0% [13/65] vs 3.0% [2/66], respec-
tively [P = 0.002]; seroconversion: 13.8% [9/65] vs 
3.0% [2/66] [P = 0.030]). However, at week 24, HBeAg 
absence and seroconversion rates were comparable 
between the telbivudine and entecavir groups (absence: 
36.9% [24/65] vs 28.8% [19/66] [P = NS]; seroconver-
sion: 24.6% [16/65] vs 13.6% [9/66] [P = NS]). In 
addition, the normalization of ALT levels was observed 
in 78.5% (51/65) and 74.2% (49/66) of patients treated 
with telbivudine and entecavir, respectively, at week 24 
(P = NS). The adverse events were upper respiratory 
tract infection (12.3% of telbivudine patients vs 9.1% 
of entecavir patients), fatigue (6.2% vs 7.6%), diarrhea 
(1.5% vs 3.0%), and coughing (0% vs 1.5%), most of 
which were mild to moderate. Elevated creatinine 
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authority, the State Food and Drug Administration, 
based on direct measures of antiviral efficacy (such as 
HBV-DNA detection) and on several clinical measures 
(such as alanine aminotransferase [ALT] and HBV se-
rologic tests).14–16 Entecavir has a high genetic barrier 
to resistance; more mutations are required to produce 
a reduction in susceptibility.4 In addition, treatment 
with telbivudine, also a nucleoside analogue, has a 
higher rate of hepatitis B e antigen (HBeAg) seroconver-
sion than other analogues.17 Moreover, both drugs can 
suppress HBV replication rapidly and effectively (ie, to 
undetectable range in ~4 weeks).18

Recent studies have reported that antiviral efficacy 
for chronic HBV infection and the emergence of drug 
resistance are closely related to the degree of viral sup-
pression achieved within the first 24 weeks of thera-
py.19,20 However, a search of the literature did not iden- 
tify any published direct comparisons of these agents 
for the treatment of patients with chronic HBV infec-
tion. Therefore, we designed this prospective, parallel-
group, open-label, randomized clinical trial to compare 
the early antiviral effectiveness of telbivudine and en-
tecavir in the treatment of patients with HBeAg-positive 
chronic HBV infection.

PATIENTS AND METHODS
This study was conducted in agreement with the ethical 
principles of the Declaration of Helsinki, and the study 
protocol was approved by the Ethics Committee of the 
First Affiliated Hospital of Wenzhou Medical College, 
consistent with the Good Clinical Practice Guideline. 
The study was performed according to Consolidated 
Standards of Reporting Trials checklist criteria.21 Writ-
ten informed consent was obtained from each patient 
before the initiation of the study.

Patients
Outpatients at the First Affiliated Hospital of Wen-

zhou Medical College were eligible for the trial if they 
were aged 18 to 65 years, had HBeAg-positive chronic 
HBV infection and compensated liver disease with a 
serum ALT value ≥2 times the upper limit of normal 
(ULN), and had never received treatment with nucleo-
sides or nucleotides for HBV. In addition, to evaluate 
the virologic suppressive effect of the 2 drugs of interest, 
patients were required to have a serum HBV-DNA 
concentration ≥6 log10 copies/mL at screening. Based 
on the investigators’ clinical experience, HBV-DNA 
concentrations were categorized as follows: level 1, 

phosphokinase was noted in 8 telbivudine-treated  
patients (12.3%). There were no statistically significant 
differences in rates of adverse events between groups 
except for creatinine phosphokinase. 

Conclusion: In this study of ethnic Han Chinese 
adults with previously untreated HBeAg-positive HBV 
infection, there were no statistically significant differ-
ences in effectiveness or tolerability between telbivudine 
600 mg and entecavir 0.5 mg at the end of 24 weeks  
of treatment. ChiCTR.org identifier: ChiCTR-TRC- 
00000341. (Clin Ther. 2010;32:649–658) © 2010 
Excerpta Medica Inc.

Key words: hepatitis B, HBV, HBeAg, telbivudine, 
entecavir, seroconversion.

INTRODUCTION
Although more than 20 years have elapsed since the 
availability of an effective vaccine to prevent hepatitis 
B virus (HBV) infection, the virus continues to play an 
important role in human disease, infecting ~350 million 
people worldwide.1 An estimated >1 million people die 
annually from HBV-related disease, such as hepatic 
cirrhosis or hepatocellular carcinoma.2 It has been re-
ported that the risk of developing hepatic cirrhosis and 
hepatocellular carcinoma is directly proportional to 
serum HBV-DNA concentration, a measure of viral 
load.3,4 With the advent of the oral nucleoside/nucleotide 
analogues, the incidence of the complications of chronic 
HBV infection has declined.5,6 However, the clinical 
benefits of these nucleoside/nucleotide analogues are 
limited because of the emergence of resistant strains 
and the low rate of a sustained response (ie, the serum 
HBV-DNA level rebounds in many patients following 
treatment lasting up to 2 years).7–10 Several studies have 
reported that the initial viral response (ie, the decrease 
in the serum HBV-DNA level during the first 12 and 
24 weeks of treatment) is a useful predictor for the 
emergence of resistant virus in patients with chronic 
HBV infection.11,12 Thus, in patients with a prolonged 
treatment, the more the viral load declines in the initial 
stage of treatment, the better the outcome will be.13 
Therefore, an unmet clinical need remains for agents 
that are able to induce potent virologic suppression in 
the initial stage of the disease course.

It has been reported that telbivudine and entecavir 
are associated with better outcomes compared with 
other nucleoside/nucleotide analogues (eg, lamivudine, 
adefovir) that have been approved by the Chinese health 



April 2010 651

M.-H. Zheng et al.

in 24 weeks were monitored, and discontinuations  
were recorded.

ALT and CPK were detected by the Karmen method,22 
which has been routinely performed according to the 
manufacturer’s instructions in the First Affiliated Hos-
pital of Wenzhou Medical College since 2000. Serum 
HBV-DNA concentrations were measured by quantita-
tive PCR assay (Amplicor HBV Monitor Test, Roche 
Diagnostics, Basel, Switzerland; limit of quantitation: 
500 copies/mL) before the administration of the first 
dose of study drugs and weeks 12 and 24 after the 
treatment.14,23 HBV serologic tests for HBV surface 
antigen, HBeAg, anti-HBs antibody, and anti-HBe  
antibody were conducted with a modular immunoassay 
analyzer (Modular Analytics E170, Roche Diagnostics) 
within 2 weeks before administration of the first dose 
of study drugs and at weeks 12 and 24 after the treat-
ment, according to the manufacturer’s instruction (Free-
dom Evolyzer 150, Tecan Group Ltd., Männedorf, 
Switzerland). Laboratory personnel were blinded to 
participants’ treatment group.

Statistical Analysis
To detect a difference of 0.5 log10 copies/mL in the 

mean reduction from baseline of serum HBV-DNA 
concentrations at week 24 between telbivudine-treated 
and entecavir-treated groups, with an SD of 1 within each 
group, a 2-sided significance level of 0.05, 80% power, 
and an expected dropout rate of 5%, ≥65 patients per 
treatment group were needed.24 The data were expressed 
as the mean and SD for continuous variables with normal 
distribution, as the median and range for discrete vari-
ables, and as counts or percentages for qualitative 
variables. Data were analyzed based on the intent-to-
treat principle.25

The Kolmogorov-Smirnov test was applied to de- 
termine whether the sample data were likely to be de-
rived from a normal distribution population. A t test 
or ANOVA was used for normally distributed data,  
and the Wilcoxon signed rank test or Mann-Whitney 
U test was used for nonparametric continuous data. 
The χ2 test or Fisher exact test was used to compare 
the difference in proportions between the treatment 
groups. P < 0.05 was considered statistically sig- 
nificant. All statistical tests were performed using SPSS, 
version 13.0 (SPSS Inc., Chicago, Illinois). Estimates  
of proportions were based on all evaluable patients, 
with missing data assumed to represent treatment 
failure.

HBV-DNA 6 log10 to <7 log10 copies/mL; level 2, HBV-
DNA 7 log10 to <8 log10 copies/mL; and level 3, HBV-
DNA ≥8 log10 copies/mL. The data were analyzed by a 
blinded, independent investigator.

Patients were excluded if they had evidence of infec-
tion with HIV, or hepatitis C or D viruses. Other exclu-
sion criteria included pregnancy, breastfeeding, alco- 
hol abuse (ie, use of alcoholic beverages to excess on 
individual occasions or as a regular practice), other 
forms of liver disease, and impaired renal function. In 
addition, patients with muscular diseases or baseline 
serum creatinine phosphokinase (CPK) >190 U/L were 
also excluded.

Patients were randomized according to a random 
number table to receive oral telbivudine 600 mg* or 
oral entecavir 0.5 mg,† once daily, for 24 weeks. Ad- 
herence to the treatment was assessed by patient diary. 
Blood samples were collected at the baseline, 12-week, 
and 24-week assessments for biochemical and hemato-
logic examinations, including evaluation of liver and 
renal function. Fasting blood samples were obtained 
from an antecubital vein, and the samples were used 
for the analysis. The laboratory of the First Affiliated 
Hospital of Wenzhou Medical College performed all of 
the tests.

Effectiveness and Safety Assessments
As noted previously, the objective of this study was 

to compare the early antiviral effects of telbivudine and 
entecavir. The primary effectiveness end point was the 
mean reduction in serum HBV-DNA concentration as 
determined by polymerase chain reaction (PCR) assay 
at week 24, after adjusting for the baseline value.

Secondary efficacy end points were mean reduction 
in serum HBV-DNA concentration at week 12, after 
adjusting for the baseline value; the absence of serum 
HBV-DNA (ie, undetectable HBV-DNA concentration 
of <500 copies/mL); the normalization of serum ALT 
(ie, ≤1 × ULN); absence of HBeAg (ie, disappearance 
of serum HBeAg); and HBeAg seroconversion (ie,  
absence of serum HBeAg plus the development of anti-
HBe antibody) at week 24. In addition, adverse events 
(AEs), including symptoms, signs, and clinical labora-
tory abnormalities (such as increased serum CPK) with- 

* Trademark: Sebivo® (Beijing Novartis Pharma Ltd., Beijing, 
China).

† Trademark: Baraclude® (Bristol-Myers Squibb Company, 
Princeton, New Jersey).
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in the entecavir group (19, 26, and 18 patients with 
HBV-DNA levels 1, 2 and 3) completed the 24-week 
treatment (Figure).

Primary End Point
At week 24, the mean reductions in serum HBV-DNA 

concentration in the telbivudine and the entecavir groups 
were 6.00 log10 and 5.80 log10 copies/mL, respectively 
(P = NS between groups). When stratified by base- 
line HBV-DNA concentration, the mean reductions in 
HBV-DNA concentration were not significantly dif- 
ferent between the telbivudine and entecavir groups  
(6.02 log10 vs 5.73 log10 copies/mL in level 1; 6.05 log10 
vs 5.42 log10 copies/mL in level 2; and 5.91 log10 vs 
6.41 log10 copies/mL in level 3).

Secondary End Points
At week 12, the mean reductions from baseline in 

serum HBV-DNA concentration in the telbivudine-

RESULTS
Study Population

A total of 286 patients were screened, and 155 patients 
were excluded due to various reasons. Therefore, a total 
of 131 patients were randomized to receive either tel-
bivudine (n = 65) or entecavir (n = 66) treatment (Figure). 
This intent-to-treat group included 91 men and 40 wom- 
en, with a mean (SD) age of 32.5 (8.9) years. All patients 
were ethnic Han Chinese, and the baseline demographic 
characteristics and serum HBV-DNA concentrations of 
the 2 treatment groups were well matched (Table I).

Review of the patient diaries indicated good compli-
ance. Three patients were lost to follow-up; 1 was treated 
with telbivudine (HBV-DNA level 2), and 2 were treated 
with entecavir (HBV-DNA levels 1 and 3, respectively). 
Another patient in the telbivudine group (HBV-DNA 
level 3) did not take the drug regularly. Thus, 64 patients 
in the telbivudine group (20, 29, and 15 patients with 
HBV-DNA levels 1, 2 and 3, respectively) and 63 patients 

286 Patients assessed for eligibility

Enrollment

1:1 Randomization with 
random number table

Completed 12 weeks of treatment
 64/65 Patients treated as randomized (98.5%)

Premature discontinuation, weeks 1−12 (n = 1)
 Lost to follow-up (left study area, n = 1)

155 Excluded
 Did not meet inclusion criteria (n = 150)
 Refused to participate (n = 4)
 Other reasons (n = 1)

Completed 12 weeks of treatment
 63/66 Patients treated as randomized (95.5%)

Premature discontinuation, weeks 1−12 (n = 2)
 Lost to follow-up (left study area, n = 2)

Completed 24 weeks of treatment
 64 Patients treated as randomized

Randomized to telbivudine (n = 65)

Received telbivudine (n = 65)

Randomized to entecavir (n = 66)

Received entecavir (n = 65)
 Could not comply with study (n = 1)

Completed 24 weeks of treatment
 63 Patients treated as randomized

Figure.  Disposition of patients in a parallel-group, open-label trial that randomized adult Han Chinese pa-
tients with previously untreated hepatitis B e antigen–positive hepatitis B virus infection to receive 
telbivudine 600 mg or entecavir 0.5 mg daily for 24 weeks.
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tients treated with telbivudine and in 10 patients treated 
with entecavir.

At 24 weeks, HBV-DNA was undetectable in an 
additional 16 telbivudine-treated and 15 entecavir-
treated patients, yielding overall proportions of patients 
with undetectable HBV-DNA of 67.7% (44/65) and 
57.6% (38/66), respectively (χ2 = 0.987; P = NS between 
groups; Table II). However, HBV-DNA concentra- 
tions remained ≥5 log10 copies/mL in 6 patients who 
received telbivudine; 2 of them later rebounded (ie, 
HBV-DNA was undetectable at week 12 but increased 
to ≥5 log10 copies/mL or more at week 24). Four pa- 
tients who received entecavir still had HBV-DNA levels 
≥5 log10 copies/mL at 12 weeks; however, none of them 
rebounded. Only 1 patient, who received telbivudine, 
experienced a mild increase in HBV-DNA (ie, concen- 
tration was undetectable at week 12, but increased to 
<5 log10 copies/mL at week 24) without ALT elevation. 

The normalization of serum ALT was documented 
in 36 (55.4%) telbivudine-treated and 38 (57.6%) 
entecavir-treated patients at week 12 (χ2 = 0.064; P = 
NS between groups), and in 51 (78.5%) telbivudine-
treated and 49 (74.2%) entecavir-treated patients at  
week 24 (χ2 = 0.323; P = NS between groups; Table III).

treated and the entecavir-treated groups were 4.99 log10 
and 4.69 log10 copies/mL, respectively (P = NS between 
groups). Similarly, when adjusted for baseline level, the 
mean reductions in HBV-DNA concentration did not 
differ significantly between the telbivudine and entecavir 
groups (5.00 log10 vs 5.11 log10 copies/mL in level 1; 
5.28 log10 vs 4.29 log10 copies/mL in level 2; and  
4.44 log10 vs 4.82 log10 copies/mL in level 3).

Furthermore, at week 12, the proportion of pa- 
tients with undetectable HBV-DNA was 43.1% (28/65) 
in the telbivudine group and 34.8% (23/66) in the 
entecavir group (χ2 = 0.933; P = NS between groups; 
Table II). In the telbivudine group, the proportion of 
patients with undetectable HBV-DNA was 60.0% 
(12/20), 46.7% (14/30), and 13.3% (2/15), when the 
baseline HBV-DNA level was 1, 2, or 3, respectively. 
Among patients treated with entecavir, the correspond-
ing proportions were 60.0% (12/20), 30.8% (8/26), 
and 15.0% (3/20) (Table II). There were 2 patients  
in whom the reduction of serum HBV-DNA level was 
<1 log10 copies/mL: 1 had received telbivudine (base- 
line HBV-DNA level 1), and the other had received 
entecavir (baseline HBV-DNA level 2). HBV-DNA 
concentrations remained ≥5 log10 copies/mL in 9 pa-

Table I.  Baseline demographic characteristics, serum alanine aminotransferase (ALT), and DNA concentrations 
of adult Han Chinese patients with previously untreated hepatitis B e antigen–positive hepatitis B virus 
(HBV) infection who were randomized to receive telbivudine 600 mg or entecavir 0.5 mg daily for  
24 weeks in a parallel-group, open-label trial.*

 Telbivudine Entecavir 
Variable  (n = 65)  (n = 66) P

Age, mean (SD), y 31.6 (8.7) 33.5 (9.1) 0.244

Sex, no. (%)
  Male 49 (75.4) 42 (63.6) 0.144
  Female 16 (24.6) 24 (36.4)

ALT, mean (SD), U/L  167.3 (100.4) 160.3 (89.8) 0.675

HBV-DNA concentration,  
mean (SD), log10 copies/mL
  Overall 7.45 (0.69) 7.51 (0.85) 0.671
  Baseline HBV-DNA level 1 6.67 (0.27) 6.45 (0.27) 0.016
  Baseline HBV-DNA level 2 7.49 (0.28) 7.56 (0.29) 0.383
  Baseline HBV-DNA level 3 8.41 (0.24) 8.50 (0.26) 0.303 

* Baseline HBV-DNA concentrations were categorized as follows: level 1, HBV-DNA 6 log10 to <7 log10 copies/mL (telbivu-
dine, n = 20; entecavir, n = 20); level 2, HBV-DNA 7 log10 to <8 log10 copies/mL (telbivudine, n = 30; entecavir, n = 26); 
and level 3, HBV-DNA ≥8 log10 copies/mL (telbivudine, n = 15; entecavir, n = 20).
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(24.6% [16/65] vs 13.6% [9/66]; χ2 = 2.556; P = NS) 
(Table III).

Adverse Events
The AEs reported in either the telbivudine or entecavir 

group were upper respiratory tract infection (12.3% 
[8/65] vs 9.1% [6/66], respectively), fatigue (6.2% [4/65] 
vs 7.6% [5/66]), diarrhea (1.5% [1/65] vs 3.0% [2/66]), 
and coughing (0% vs 1.5% [1/66]), most of which were 

HBeAg Absence and Seroconversion
At week 12, significantly more patients in the tel-

bivudine group than the entecavir group had no HBeAg 
(20.0% [13/65] vs 3.0% [2/66]; χ2 = 9.301; P = 0.002), 
as well as HBeAg seroconversion (13.8% [9/65] vs 3.0% 
[2/66]; χ2 = 4.981; P = 0.030). However, at week 24, 
HBeAg absence was comparable between the telbivudine 
and entecavir groups (36.9% [24/65] vs 28.8% [19/66]; 
χ2 = 0.983; P = NS), as was HBeAg seroconversion 

Table II.  Response to treatment, as indicated by the mean reduction in serum DNA and the proportion of 
undetected DNA (intent-to treat analysis) in a parallel-group, open-label trial that randomized adult 
Han Chinese patients with previously untreated hepatitis B e antigen–positive hepatitis B virus (HBV) 
infection to receive telbivudine 600 mg or entecavir 0.5 mg daily for 24 weeks.*

  Telbivudine Entecavir 
Treatment Response  (n = 65)  (n = 66) P

12 Weeks
  Reduction in serum HBV-DNA concentration,  
  mean (SD), log10 copies/mL
    Total 4.99 (2.10) 4.69 (2.16) 0.261
    Baseline HBV-DNA level 1 5.00 (2.18) 5.11 (1.88) 0.429
    Baseline HBV-DNA level 2 5.28 (2.17) 4.29 (2.47) 0.411
    Baseline HBV-DNA level 3 4.44 (1.84) 4.82 (1.96) 0.890
  Proportion of patients with undetectable  
  HBV-DNA concentration, % (n/N)†

    Total 43.1 (28/65) 34.8 (23/66) 0.334
    Baseline HBV-DNA level 1 60.0 (12/20) 60.0 (12/20)‡ >0.999
    Baseline HBV-DNA level 2 46.7 (14/30)‡ 30.8 (8/26) 0.224
    Baseline HBV-DNA level 3 13.3 (2/15) 15.0 (3/20)‡§ >0.999

24 Weeks
  Reduction in serum HBV-DNA concentration,  
  mean (SD), log10 copies/mL
    Total 6.00 (2.07) 5.80 (2.16) 0.350
    Baseline HBV-DNA level 1 6.02 (1.68) 5.73 (1.44) 0.037
    Baseline HBV-DNA level 2 6.05 (2.18) 5.42 (2.51) 0.153
    Baseline HBV-DNA level 3 5.91 (2.46) 6.41 (2.20) 0.885
  Proportion of patients with undetectable  
  HBV-DNA concentration, % (n/N)†

    Total 67.7 (44/65) 57.6 (38/66) 0.232
    Baseline HBV-DNA level 1 85.0 (17/20) 75.0 (15/20)‡ 0.695
    Baseline HBV-DNA level 2 66.7 (20/30)‡ 53.8 (14/26) 0.327
    Baseline HBV-DNA level 3 46.7 (7/15) 45.0 (9/20)‡§ 0.992 

 *  Baseline HBV-DNA concentrations were categorized as follows: level 1, HBV-DNA 6 log10 to <7 log10 copies/mL; level 2, 
HBV-DNA 7 log10 to <8 log10 copies/mL; and level 3, HBV-DNA ≥8 log10 copies/mL.

 † Defined as <500 copies/mL.
 ‡ 1 Patient lost to follow-up.
 § 1 Patient did not comply with the study protocol.
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HBeAg-positive chronic HBV infection. HBV-DNA was 
undetectable in 67.7% (44/65) and 57.6% (38/66) of 
telbivudine-treated and entecavir-treated patients at the 
end of 24 weeks, and ALT levels were normalized in 
78.5% (51/65) and 74.2% (49/66), respectively. In addition, 
HBeAg absence and HBeAg seroconversion were achieved 
in 36.9% (24/65) and 24.6% (16/65) of telbivudine- 
treated patients and 28.8% (19/66) and 13.6% (9/66) of 
entecavir-treated patients. To our knowledge, this is the 
first published clinical trial with a direct head-to-head 
comparison of the antiviral effects of telbivudine and 
entecavir in nucleoside-naive, HBeAg-positive patients 
with compensated chronic HBV infection. The results sug- 
gest that both telbivudine and entecavir have rapid anti- 
viral activity in the early treatment stage of the disease.

In the present study, HBV-DNA was undetectable 
within 24 weeks in more than half of patients in both 

of mild to moderate severity (all, P = NS between groups; 
Table IV). All AEs resolved after appropriate measures 
to manage these symptoms, such as prevention of cough, 
fluid infusion, and rest. An increase in serum CPK at 
week 24 was observed in 8 telbivudine-treated patients 
(12.3%), but the increase was <2 × ULN, without clini-
cal symptoms, in all cases. No patient in the entecavir 
group experienced increased serum CPK. There were no 
other clinical laboratory abnormalities in the 2 groups,  
no serious AEs were observed, and no patients withdrew 
from the study because of AEs.

DISCUSSION
The findings of the present study indicate that treat- 
ment with either telbivudine or entecavir for 24 weeks 
produced reductions in serum HBV-DNA of 6.00 log10 
and 5.80 log10 copies/mL, respectively, in patients with 

Table III.  Effects of treatment on alanine aminotransferase (ALT) and hepatitis B e antigen (HBeAg) in a 
parallel-group, open-label trial that randomized adult Han Chinese patients with previously un-
treated HBeAg-positive hepatitis B virus (HBV) infection to receive telbivudine 600 mg or entecavir 
0.5 mg daily for 24 weeks.*

 Week 12 Week 24

 Telbivudine Entecavir  Telbivudine Entecavir 
Treatment Response  (n = 65)  (n = 66) P  (n = 65)  (n = 66) P

ALT normalization, % (n/N)†

  Total 55.4 (36/65) 57.6 (38/66) 0.800 78.5 (51/65) 74.2 (49/66) 0.570
  Baseline HBV-DNA level 1 65.0 (13/20) 60.0 (12/20)‡ 0.744 75.0 (15/20) 85.0 (17/20)‡ 0.695
  Baseline HBV-DNA level 2 60.0 (18/30)‡ 57.7 (15/26) 0.861 83.3 (25/30)‡ 69.3 (18/26) 0.213
  Baseline HBV-DNA level 3 33.3 (5/15) 55.0 (11/20)*‡§ 0.203 73.3 (11/15) 70.0 (14/20)‡§ >0.999

HBeAg absence, % (n/N)
  Total 20.0 (13/65) 3.0 (2/66) 0.002 36.9 (24/65) 28.8 (19/66) 0.321
  Baseline HBV-DNA level 1 30.0 (6/20) 10.0 (2/20) 0.235 50.0 (10/20) 60.0 (12/20)‡ 0.525
  Baseline HBV-DNA level 2 20.0 (6/30) 0 (0/26) 0.025 36.7 (11/30)‡ 15.4 (4/26) 0.129
  Baseline HBV-DNA level 3 6.7 (1/15) 0 (0/20) 0.429 20.0 (3/15) 15.0 (3/20)‡§ >0.999

HBeAg seroconversion, % (n/N)
  Total 13.8 (9/65) 3.0 (2/66) 0.030 24.6 (16/65) 13.6 (9/66) 0.110
  Baseline HBV-DNA level 1 20.0 (4/20) 10.0 (2/20) 0.661 30.0 (6/20) 30.0 (6/20)‡ >0.999
  Baseline HBV-DNA level 2 16.7 (5/30)‡ 0 (0/26) 0.055 30.0 (9/30)‡ 3.8 (1/26) 0.014
  Baseline HBV-DNA level 3 0 (0/15) 0 (0/20) – 6.7 (1/15) 10.0 (2/20)‡§ >0.999 

 *  Baseline HBV-DNA concentrations were categorized as follows: level 1, HBV-DNA 6 log10 to <7 log10 copies/mL; level 2, 
HBV-DNA 7 log10 to <8 log10 copies/mL; and level 3, HBV-DNA ≥8 log10 copies/mL.

 † Defined as ALT ≤1 × the upper limit of normal.
 ‡ 1 Patient lost to follow-up.
 § 1 Patient did not comply with the study protocol.
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<8 log10 copies/mL; in all the patients with HBeAg 
absence and seroconversion, HBV-DNA concentrations 
were reduced to <3 log10 copies/mL.

The present study found that treatment with telbivu-
dine or entecavir for 24 weeks was associated with 
comparably high rates of ALT normalization (78.5% 
and 74.2%, respectively). In fact, ALT levels had nor-
malized in 56.5% (74/131) of all patients by 12 weeks 
of treatment. This early effect on liver function is of 
particular clinical importance because it has been re-
ported that rapid ALT normalization may reduce the 
risk of drug resistance.11,31

Treatment with telbivudine and entecavir was gener-
ally well tolerated in the present study. The most com-
mon AEs were upper respiratory tract infection and 
fatigue, which occurred in comparable proportions of 
telbivudine-treated and entecavir-treated patients. No 
serious AEs were reported, and all AEs resolved after 
appropriate treatment.

Serum CPK increase was observed in 8 telbivudine-
treated patients (12.3%); however, the CPK level in all 
8 of these patients remained <2 × ULN and was not 
accompanied by any clinical symptoms. Further inves-
tigations are required to determine whether long-term 
telbivudine treatment leads to a significant and sustained 
increase in CPK levels and subsequent serious AEs. In 
the present study, no entecavir-treated patients experi-
enced CPK increases during the 24-week treatment.

There are a few potential limitations in the present 
study. First, it was an open-label study, which may lead 
to selection bias. Second, the sample size was relatively 
small. Finally, the follow-up was only 24 weeks. How-
ever, it must be emphasized that the aim of the present 

the telbivudine and entecavir groups. It has been sug-
gested that the suppression of HBV-DNA at 24 weeks 
correlates with treatment outcome at 1 year.26 Further-
more, we compared the antiviral efficacies of the 2 drugs 
in patients with different baseline HBV-DNA concentra-
tions, which gave a more detailed message. It was noted 
that, in 2 patients treated with telbivudine, HBV-DNA 
concentration was undetectable at week 12 but re-
bounded to 5 log10 copies/mL at week 24. Another patient 
treated with telbivudine had an undetectable HBV-DNA 
concentration at week 12; the concentration increased 
slightly by week 24, but was still <5 log10 copies/mL. It 
has been reported that HBV-DNA rebound during 
treatment with telbivudine is associated with viral re-
sistance development or treatment discontinuation.16,27,28 
Serum HBV-DNA rebound and flare-up were not ob-
served during treatment with entecavir in the present 
study. However, given the small sample size, the results 
of the present study are not sufficient for comparisons 
of the rates of rebound and flare-up in patients with 
chronic HBV infection who are treated with telbivudine 
or entecavir.

In previous trials that evaluated the 2 drugs sepa-
rately, HBeAg seroconversion was reported in 24.4% 
to 31% of telbivudine-treated patients and 11% to 
21% of entecavir-treated patients.27,29,30 In the present 
study, differences in HBeAg absence and HBeAg  
seroconversion did not vary significantly between the 
telbivudine and entecavir groups at week 24. How- 
ever, these results may vary with prolonged follow- 
up. The present study also observed that HBeAg ab- 
sence and seroconversion mainly occurred in the  
patients with baseline HBV-DNA between 6 log10 and 

Table IV.  All adverse events through 24 weeks of treatment in a parallel-group, open-label trial that random-
ized adult Han Chinese patients with previously untreated hepatitis B e antigen–positive hepatitis B 
virus infection to receive telbivudine 600 mg or entecavir 0.5 mg daily for 24 weeks.

 Patients, No. (%) 

 Telbivudine Entecavir 
Adverse Event (n = 65)  (n = 66) P

Upper respiratory tract infection 8 (12.3) 6 (9.1) 0.551
Fatigue 4 (6.2) 5 (7.6) >0.999
Diarrhea 1 (1.5) 2 (3.0) >0.999
Coughing 0 1 (1.5) >0.999
Increased creatinine phosphokinase* 8 (12.3) 0 0.003

*Defined as >174 U/L.
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tients with chronic hepatitis and advanced liver disease.  
N Engl J Med. 2004;351:1521–1531.

 6. Yuen MF, Seto WK, Chow DH, et al. Long-term lamivu-
dine therapy reduces the risk of long-term complications 
of chronic hepatitis B infection even in patients without 
advanced disease. Antivir Ther. 2007;12:1295–1303.

 7. Paik YH, Han KH, Hong SP, et al. The clinical impact of 
early detection of the YMDD mutant on the outcomes of 
long-term lamivudine therapy in patients with chronic 
hepatitis B. Antivir Ther. 2006;11:447–455.

 8. Yeon JE, Yoo W, Hong SP, et al. Resistance to adefovir 
dipivoxil in lamivudine resistant chronic hepatitis B pa-
tients treated with adefovir dipivoxil. Gut. 2006;55:1488– 
1495.

 9. Tenney DJ, Rose RE, Baldick CJ, et al. Two-year assess-
ment of entecavir resistance in lamivudine-refractory 
hepatitis B virus patients reveals different clinical out-
comes depending on the resistance substitutions present. 
Antimicrob Agents Chemother. 2007;51:902–911.

10. Goulis I, Dalekos GN. Entecavir monotherapy for lamivudine- 
refractory chronic hepatitis B. Expert Rev Anti Infect Ther. 
2008;6:855–859.

11. Kurashige N, Hiramatsu N, Ohkawa K, et al. Initial  
viral response is the most powerful predictor of the emer-
gence of YMDD mutant virus in chronic hepatitis B pa-
tients treated with lamivudine. Hepatol Res. 2008;38:450– 
456.

12. Kau A, Vermehren J, Sarrazin C. Treatment predictors of a 
sustained virologic response in hepatitis B and C. J Hepa-
tol. 2008;49:634–651.

13. Nguyen MH, Keeffe EB. Chronic hepatitis B: Early viral 
suppression and long-term outcomes of therapy with oral 
nucleos(t)ides. J Viral Hepat. 2009;16:149–155.

14. Chang TT, Gish RG, de Man R, et al, for the BEHoLD 
AI463022 Study Group. A comparison of entecavir and 
lamivudine for HBeAG-positive chronic hepatitis B. N Engl 
J Med. 2006;354:1001–1010.

15. Lai CL, Shouval D, Lok AS, et al, for the BEHoLD 
AI463027 Study Group. Entecavir versus lamivudine for 
patients with HBeAG-negative chronic hepatitis B [pub-
lished correction appears in N Engl J Med. 2006;354:1863]. 
N Engl J Med. 2006;354:1011–1020.

16. Chan HL, Heathcote EJ, Marcellin P, et al, for the 018 
Study Group. Treatment of hepatitis B e antigen positive 
chronic hepatitis with telbivudine or adefovir: A random-
ized trial. Ann Intern Med. 2007;147:745–754.

17. Matthews SJ. Telbivudine for the management of chronic 
hepatitis B virus infection. Clin Ther. 2007;29:2635–2653.

18. Shamliyan TA, MacDonald R, Shaukat A, et al. Antiviral 
therapy for adults with chronic hepatitis B: A systematic 
review for a National Institutes of Health Consensus De-
velopment Conference. Ann Intern Med. 2009;150:111– 
124.

study was to compare the short-term antiviral effects 
of telbivudine and entecavir in the treatment of HBeAg-
positive chronic HBV infection, and 24 weeks is the 
generally accepted timeline for evaluation of short- 
term effectiveness.32 Nevertheless, longer, randomized,  
double-blind, controlled clinical trials are needed to 
confirm the preliminary findings of the present study. 
Future studies should also incorporate quantitative 
studies of e and s antigens, in addition to serum ALT 
values, to provide a comprehensive understanding of 
the response to inhibition of HBV-DNA replication.

CONCLUSION
In this study of ethnic Han Chinese adults with previ-
ously untreated HBeAg-positive HBV infection, there 
were no statistically significant differences in effective-
ness or tolerability between telbivudine 600 mg and 
entecavir 0.5 mg at the end of 24 weeks of treatment.
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