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SUMMARY. Hepatitis B virus (HBV) infection has a high prev-

alence in China. Entecavir has shown superior efficacy over

lamivudine in Chinese nucleoside-naive chronic hepatitis B

(CHB) patients over 48 weeks, with continued clinical benefit

to 96 weeks. The present study evaluates the long-term effi-

cacy of entecavir in Chinese CHB patients who continued

entecavir treatment for 144 weeks. Patients receiving either

entecavir 0.5 mg/day (n = 258) or lamivudine 100 mg/day

(n = 261) entered the initial 96-week randomized, double-

blind, controlled efficacy study. Patients who did not achieve a

consolidated response [HBV DNA <0.7 MEq/mL; alanine

aminotransferase (ALT) <1.25 · upper limit of normal; and if

hepatitis B e antigen (HBeAg) positive at baseline, loss of

HBeAg for ‡24 weeks] or who experienced viral break-

through or relapse entered a 48-week entecavir rollover study.

A total of 160 patients received continuous entecavir for

144 weeks; of these, 89% had undetectable serum HBV DNA,

86% showed ALT normalization, 20% reported HBeAg loss

and 8% experienced HBeAg seroconversion. The cumulative

rates of HBeAg loss and seroconversion were 36% and 27% at

Week 144, respectively. The development of resistance was

low, with three patients up to Week 96 and an additional two

patients in Weeks 96–144 showing evidence of associated

genotypic mutations. Entecavir was well tolerated. Adverse

event rates were similar to those in lamivudine-treated

patients, but patients receiving entecavir experienced fewer

ALT flares. This study demonstrates that entecavir provides

durable, long-term suppression of HBV DNA and ALT nor-

malization in Chinese CHB patients, and is associated with low

rates of emerging resistance. The results are consistent with

the findings using entecavir globally and in Japan.
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INTRODUCTION

Hepatitis B virus (HBV) infection is a serious global public

health issue. Of the two billion people who are infected with

HBV, more than 350 million are chronically infected and

75% of these live in Asia or the west Pacific [1]. China has

one of the highest prevalences of HBV infection in the world.

According to a nationwide sero-epidemiological survey

between 1992 and 1995, the HBV surface antigen (HBsAg)

carrier rate was 9.75% in the general population [2]. Fol-

lowing the success of the national HBV vaccination pro-

gramme over the past 20 years, the hepatitis B surface

antigen (HBsAg) carrier rate had dropped to 7.18% in 2006

[2]. However, there are an estimated 90 million chronic

HBV carriers in China, of whom at least 20–30% require safe

and effective treatment [3] to stop or reverse existing liver

damage and prevent further disease progression. The

development of antiviral nucleos(t)ide analogues is a major

breakthrough in chronic hepatitis B (CHB) therapy. Cur-

rently, four nucleos(t)ide analogues have been approved in
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China for the treatment of CHB; namely, lamivudine, ade-

fovir dipivoxil, entecavir and telbuvidine. Clinical studies

have shown that entecavir is one of the most potent nucle-

os(t)ide analogues and that it has a favourable resistance

profile [4–6]. International clinical trials and independent

registrational studies in China have shown that entecavir

achieved statistically superior virological and biochemical

responses compared with lamivudine [7–11], and earlier and

superior HBV DNA reduction compared with adefovir [12].

This article summarizes the efficacy and safety up to 3 years

of entecavir treatment in nucleoside-naive Chinese CHB

patients.

PATIENTS AND METHODS

Patients

Eligible patients were at least 16 and up to 65 years of age,

and had a documented history of CHB infection (HBsAg

positive for ‡6 months) and compensated liver disease (total

bilirubin £2.5 mg/dL, international normalized ratio £1.5,

albumin ‡3.0 g/dL, and no current evidence or history of

variceal bleeding, hepatic encephalopathy, or ascites). Eligible

patients had a serum HBV DNA level ‡3.0 MEq/mL by

Quantiplex� branched-chain (b)DNA assay (Bayer Diagnos-

tics, Walpole, MA, USA) at screening and evidence of HBV

DNA ‡105 copies/mL by any commercial assay ‡12 weeks

before screening. Patients also had a serum alanine amino-

transferase (ALT) level of 1.3–10.0 times the upper limit of

normal (ULN) at screening and at least once ‡12 weeks before

screening. Patients with either hepatitis B e antigen (HBeAg)-

positive or HBeAg-negative/HBe antibody (anti-HBe)-positive

disease were eligible for inclusion in the study.

Study design

This multicentre trial was conducted at 26 sites in China,

and can be divided into two stages. The first stage, a

randomized (1:1) double-blind, controlled study compared

entecavir (Bristol–Myers Squibb, Wallingford, CT, USA)

0.5 mg once daily to lamivudine (GlaxoSmithKline, Brent-

ford, UK) 100 mg once daily for up to 96 weeks in patients

with CHB (study 023). Response to therapy was initially

assessed at Week 52, based on results obtained at Week 48.

Patients achieving a consolidated response (CR) at Weeks

48–96 (HBV DNA <0.7 MEq/mL by bDNA assay, being

HBeAg negative for at least 24 weeks and ALT <1.25 · ULN

at Weeks 48–96 for HBeAg-positive patients; HBV DNA

<0.7 MEq/mL by bDNA assay for at least 24 weeks and

ALT <1.25 · ULN at Weeks 48–96 for HBeAg-negative

patients) discontinued the study drug and were followed for

24 weeks. Sustained responses at 24 weeks off-treatment

were also evaluated. Patients who achieved a partial

response (PR) through Week 96 (HBV DNA <0.7 MEq/mL

by bDNA assay but not yet meeting the criteria for a CR)

were eligible to enter the second stage of the trial – an open-

label rollover study (study 050). Virological non-responders

(NR) at Weeks 48 and 96 (HBV DNA ‡0.7 MEq/mL by

bDNA assay) discontinued the study drug at Weeks 52–96

and could either enrol in the entecavir rollover study 050 or

be followed for 24 weeks post-dosing and begin marketed

anti-HBV therapy as recommended by their physician.

After 96 weeks of treatment, patients who (i) did not achieve

the CR criteria (PR or virological NR), (ii) experienced

virological breakthrough or (iii) relapsed during the 24-week

off-treatment follow-up were enrolled into the second stage

(rollover study 050) and offered open-label 1.0 mg once daily

entecavir until entecavir was marketed in China. A retro-

spective analysis evaluating the efficacy, safety and emergence

of resistance in a cohort of patients who received continuous

entecavir for 3 years in study 050, with a treatment gap

£35 days during the rollover period (subsequently referred to

as Year 3 cohort), is also detailed in the current report.

Efficacy parameters and assay methods

Efficacy was assessed by investigating virological (HBV DNA

levels), biochemical (serum ALT) and serological (HBeAg/

anti-HBe status) end-points. HBV DNA was assayed by both

bDNA assay, with a lower limit of detection (LLOD) of

0.7 MEq/mL, and polymerase chain reaction (PCR) quanti-

tative assay, with an LLOD of 300 copies/mL (57 IU/mL)

(COBAS Amplicor Assay; Roche Molecular Systems,

Branchburg, NJ, USA). HBeAg and anti-HBe were detected

by AxSYM microparticle enzyme immunoassay (Abbott

Laboratories, Abbott Park, IL, USA).

Genotypic resistance testing (Trugene� HBV Genotyping

kit, version 1.0; Siemens Healthcare Diagnostics, Deerfield,

IL, USA) was performed on available samples from patients

who were treated with entecavir for at least 96 weeks and

had detectable HBV DNA (‡300 copies/mL by PCR) at

Weeks 96 or 144, or who had virological breakthrough

while on treatment.

Safety evaluation

Identification of all adverse events (AE) by clinical exami-

nation, and liver and other clinical biochemistry and hae-

matology profiles were evaluated until the end of therapy.

The severity of AE [including serious AE serious adverse

event (SAE)] was coded according to World Health Organi-

zation (WHO) classification criteria [13]. Safety end-points

included the proportion of patients discontinuing treatment

because of AE and SAE.

Statistical analysis

For the primary efficacy end-point at 48 weeks, the target

sample size of 225 patients per treatment group provided

90% power to demonstrate superiority of entecavir over
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lamivudine. In the principal analysis of binary end-points,

patients with a missing Week 48 measurement for an end-

point were treated as having NR for that end-point. Com-

parisons of continuous variables used t-tests based on linear

regression models with covariates for baseline measurement,

baseline HBeAg status (positive or negative) and treatment

group. P values were based on two-sided tests.

For the efficacy end-points at 96 weeks, confidence

intervals and P values for differences in proportions are

based on the normal approximation to the binomial distri-

bution, with unpooled proportions used in the computation

of the standard error of the difference. P values are based on

two-sided tests.

The retrospective analysis in the Year 3 cohort assessed

the proportions in response at the specified time point in

relation to the total number of cohort participants having

data available at that time point (cross-sectional method).

This method uses all observed data, but denominators can

vary by end-point as some patients might have laboratory

data available for one end-point (e.g. ALT) but not for an-

other (e.g. HBV DNA). To provide clinicians with a better

understanding of the potential for serological response over

time while on treatment, a cumulative analysis of HBeAg

loss and HBe seroconversion using the last observation

carried forward (LOCF) analysis is also provided.

A clinical trial permit was granted by the Chinese State

Food and Drugs Administration (SFDA) to conduct the

study. All 26 medical centres participating in the study were

certified by the SFDA as clinical trial sites. Study protocol

and informed consent forms were reviewed and approved by

the Institutional Review Board and Independent Ethics

Committee of each of the participating medical centres. All

patients gave written informed consent before any study-

related procedures were performed.

RESULTS

Study population

A total of 519 enrolled, screened and randomized patients

received at least one dose of study drug (entecavir, n = 258

or lamivudine, n = 261). The two treatment groups were

well balanced at the baseline for demographic and disease

characteristics (Table 1). Overall, 86% of patients (n = 225

for entecavir; n = 221 for lamivudine) were HBeAg positive.

Fifteen per cent of patients had been previously treated with

interferon (IFN)-a. Mean HBV DNA levels at the baseline

were higher for HBeAg-positive patients than for HBeAg-

negative patients in both treatment groups. Most patients

completed 52 weeks of dosing (96% for entecavir; 94% for

lamivudine) and fewer entecavir-treated than lamivudine-

treated patients discontinued therapy during Year 2 of the

study (16 vs 50, respectively). A total of 160 patients with a

gap in treatment £35 days rolled over from the previous

2-year cohort for continuing entecavir treatment (1.0 mg

once daily) for up to 3 years (144 weeks). These patients

were all HBeAg positive as defined by the protocol, and the

baseline characteristics are shown in Table 1. An overview

of the study design and patient flow through the study up to

Week 144 is shown in Fig. 1.

Cumulative virological, serological and biochemical
responses through 96 weeks

Virological response

Patients treated with entecavir showed a rapid reduction in

HBV DNA levels. The mean reduction in HBV DNA at Week 12

(the first on-treatment HBV DNA measurement) was signifi-

cantly greater for the entecavir group ()5.07 log10 copies/

Table 1 Demographic and baseline disease characteristics of patients treated up to Week 96 and patients in the Year 3 cohort

Characteristic

Up to week 96 Year 3 entecavir cohort

Entecavir 0.5 mg (n = 258) Lamivudine 100 mg (n = 261) Entecavir 1.0 mg (n = 160)

Male, n (%) 211 (82) 217 (83) 135 (84)

Mean (SD) age, years 30 (9) 30 (9) 30 (9)

HBeAg positive, n (%) 225 (87) 221 (85) 160 (100)

HBeAg negative, n (%) 33 (13) 40 (15) 0 (0)

HBV DNA log10 copies/mL (by PCR, mean ± SD)

All patients 8.64 ± 0.99 8.48 ± 1.12 8.83 ± 0.86

HBeAg positive 8.77 ± 0.86 8.65 ± 1.0 8.83 ± 0.86

HBeAg negative 7.70 ± 1.28 7.59 ± 1.33 –

Serum ALT, IU/L (mean ± SD)

All patients 196 ± 140 198 ± 180 179 ± 117

HBeAg positive 191 ± 135 204 ± 192 179 ± 117

HBeAg negative 225 ± 169 164 ± 83 –

HBeAg, hepatitis B e antigen.
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mL) than for the lamivudine group ()4.53 log10 copies/mL;

P < 0.001). The mean reduction in HBV DNA was

also greater for entecavir-treated patients at Week 48

()5.90 log10 copies/mL) than for lamivudine-treated patients

()4.33 log10 copies/mL; P < 0.001). At Week 48, signifi-

cantly more entecavir-treated patients than lamivudine-

treated patients had HBV DNA <300 copies/mL by PCR (76%

vs 43%, P < 0.001). The cumulative proportion of patients

with HBV DNA <300 copies/mL was significantly greater

among the entecavir-treated patients (79%; 204/258) than

the lamivudine-treated patients (46%; 121/261) through

96 weeks (P < 0.001).

Biochemical response

The proportion of patients with normalization of serum ALT

levels (£1.0 · ULN) at Week 48 was 90% in the entecavir

group vs 78% in the lamivudine group (P = 0.0003). Up to

96 weeks, the cumulative proportion with confirmed ALT

normalization was higher among entecavir-treated patients

than among lamivudine-treated patients, with 96% (248/

258) and 92% (241/261) of patients achieving this,

respectively (P = 0.06).

Serological response

Among patients who were HBeAg positive at the baseline,

entecavir was comparable to lamivudine for the proportion of

patients achieving HBeAg loss (entecavir, 18%; lamivudine,

20%) and HBeAg seroconversion (entecavir, 15%; lamivudine,

18%) at Week 48. The cumulative proportion with confirmed

loss of HBeAg through 96 weeks was 27% for both treatment

groups (entecavir, n = 61/225; lamivudine, n = 59/221).

The cumulative confirmed proportion of patients achieving

HBeAg seroconversion was 21% in the entecavir group

(n = 48/225) and 23% in the lamivudine group (n = 51/221;

P = NS for both comparisons). No patients achieved HBsAg

loss throughout the duration of the trial.

Fig. 1 Study design and protocol-defined outcome through 3 years. Patients entered the second year of treatment at Week 52,

based on the results of Week 48 HBV DNA by bDNA assay and hepatitis B e antigen (HBeAg) status. Only partial responders

(PR) continued blinded therapy into the second year. Patients entered the third year of treatment at Week 96, based on the

results of Week 96 HBV DNA by bDNA assay and HBeAg status. Consolidated responder (CR) HBV DNA level <0.7 MEq/mL

and HBeAg negative; PR HBV DNA level <0.7 MEq/mL and HBeAg positive; non-responder (NR) HBV DNA level ‡0.7 MEq/

mL. Viral breakthrough (VB) patients. PR HBV DNA <0.7 MEq/mL by bDNA assay, but not yet meeting the criteria for a CR.

ETV, entecavir; LVD, lamivudine.
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The cumulative virological, serological and biochemical

responses through 96 weeks are presented in Table 2.

Protocol-defined outcomes through 2 years

At Week 48, 50 (19%) entecavir-treated patients and 40

(15%) lamivudine-treated patients achieved a CR. During

year 2 of therapy, an additional 27 entecavir-treated

patients and 23 lamivudine-treated patients achieved the

protocol-defined CR. Over the first 96 weeks, 29.8% (77/

258) patients on entecavir (50 at Week 48, plus 27 during

Year 2) had a CR, compared with 24.1% (63/261) patients

on lamivudine (40 at Week 48, plus 23 during Year 2).

More patients in the entecavir group than in the lamivudine

group achieved a PR (entecavir, 61%; lamivudine, 30%).

Fewer entecavir-treated patients (4%; 11/258) than

lamivudine-treated patients (41%; 108/261) were deemed to

be non-responders throughout the 96 weeks of treatment.

Sustained response

During the 96 weeks of treatment, of all entecavir-treated

patients with a CR, 99% (76/77) had HBV DNA <300 copies/

mL, 95% (73/77) had ALT normalization, and 80% (36/45) of

HBeAg-positive patients achieved HBeAg seroconversion.

These results were sustained in 24%, 85% and 78% of

patients, respectively, at the end of the 24-week follow-up.

In comparison, of the lamivudine-treated patients with a CR,

86% (54/63) had HBV DNA <300 copies/mL, 98% (62/63)

had ALT normalization and 90% (27/30) of HBeAg-positive

patients achieved HBeAg seroconversion. These results were

sustained in 17%, 63% and 78% of patients, respectively, at

the end of the follow-up.

Virological, serological and biochemical responses in the
Year 3 treatment cohort

Of the 149 patients in the Year 3 cohort with available

samples at Year 3, 133 (89%) had an undetectable viral load

(HBV DNA <300 copies/mL) by Week 144 (Fig. 2). Of the

patients with available serum samples, 129/150 (86%) had

achieved normalization of ALT levels (£1.0 · ULN) by Week

144 (Fig. 2). Thirty patients (20%) lost HBeAg and 12/150

(8%) experienced HBeAg seroconversion by Week 144. Of all

entecavir-treated patients, cumulative 3-year rates of HBeAg

loss and HBeAg seroconversion were 36% (80/225) and

27% (60/225) at 144 weeks, respectively (Fig. 3).

HBV genotypic resistance to entecavir

Over the first 96 weeks of entecavir treatment, 77 patients

had a CR and stopped treatment as predefined by the study

protocol. Among the Year 3 cohort patients for whom

resistance evaluation was feasible (142 through Week 96,

and 118 through Week 144), three cases of genotypic

resistance were identified through Week 96 and two addi-

tional cases were found through Week 144. All of these five

patients had the lamivudine resistant rtM204I/V and

rtL180M substitutions, plus additional entecavir resistant

substitutions: rtT184A/I/P/L in the three patients up to

Week 96 and one additional patient through Week 144; and

both rtT184A/I/P/L and rtS202G substitutions in the

remaining patient through Week 144. These data result in a

genotypic resistance rate of 1.4% (3/219) through Week 96

and 2.6% (5/195) through Week 144. However, because

not all cohort participants had stored samples available for

testing, these rates are necessarily approximate.

Safety

Safety findings for the first 2 years of the study have been

published elsewhere [10,11]. In general, the safety of ente-

cavir was comparable with that of lamivudine. During the

third year of treatment, entecavir�s safety profile was con-

sistent with previously reported findings from Years 1 to 2.

Of the 160 patients in the Year 3 cohort, 55 reported a

Grade 1–2 AE. No Grade 3 or 4 AEs, or associated deaths,

were reported, and no further ALT flares were detected

during treatment. No patient discontinued treatment due to

an AE (Table 3).

DISCUSSION

The results show that entecavir is superior to lamivudine in

achieving virological and biochemical responses in Chinese

nucleoside-naive CHB patients through 96 weeks of

Table 2 Cumulative confirmed propor-

tion of patients achieving virological,

serological and biochemical end-points

through Week 96

Entecavir Lamivudine P-value

HBV DNA <300 copies/mL

(PCR*), n (%)

204/258 (79) 121/261 (46) <0.0001

ALT normalization (£1 · ULN),

n (%)

248/258 (96) 241/261 (92) 0.06

HBeAg loss, n (%) 61/225 (27) 59/221 (27) NS

HBeAg seroconversion, n (%) 48/225 (21) 51/221 (23) NS

HBeAg, hepatitis B e antigen; ULN, Upper Limit of Normal. *Lower Limit of

Detection 300 copies/mL.
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treatment. The proportion of patients achieving an unde-

tectable viral load (HBV DNA <300 copies/mL) was main-

tained among subjects treated with entecavir throughout

Year 2. In total, 76% of entecavir-treated patients at Week

48 and 79% (cumulative) through Week 96 had HBV

DNA <300 copies/mL. In comparison, 43% of lamivudine-

treated patients at Week 48 and 46% (cumulative) through

Week 96 achieved HBV DNA <300 copies/mL. Further-

more, in those patients who failed to meet criteria for

discontinuing therapy during the first 96 weeks of treat-

ment, continuous treatment with entecavir up to 144 weeks

was able to maintain undetectable HBV DNA levels

(<300 copies/mL) with minimal resistance. The proportion

of patients achieving HBeAg loss and HBe seroconversion

was similar between entecavir- and lamivudine-treated

patients during the first 96 weeks of this study; however,

incremental HBeAg loss and HBe seroconversion continued

to occur in a proportion of patients over longer term ente-

cavir treatment (144 weeks).

Treatment was well tolerated throughout 3 years of

therapy, with comparable safety profiles between entecavir

and lamivudine. Fewer ALT flares (on and off treatment)

were observed with entecavir than with lamivudine. Most

ALT flares during treatment with entecavir were associated

with reductions in HBV DNA. In contrast, 44% of ALT flares

that occurred with use of lamivudine were associated with

increased HBV DNA.

Chronic hepatitis B is highly prevalent in China. The results

of entecavir trials performed in China are encouraging as they

have demonstrated superior efficacy of entecavir compared

with lamivudine in Chinese patients, with comparable safety

and tolerability [8,10,11]. Persistently elevated HBV DNA

levels increase the risk of development of cirrhosis and

hepatocellular carcinoma in persons with CHB [14], and this

relationship remains consistent when both baseline and fol-

low-up HBV DNA and ALT values are taken into consider-

ation [15]. Treatment guidelines cite the suppression of HBV

replication as the primary goal of therapy [16–18]. For

HBeAg-negative patients who cannot, and most HBeAg-

positive patients who do not, achieve HBeAg seroconversion,

prolonged antiviral therapy is often necessary. However, one

of the major challenges associated with long-term treatment

is the development of resistance. For example, 70% of patients

treated with lamivudine develop resistance and lose the ben-

efit of therapy over 3 years of treatment [19]. The rates of

resistance are lower with newer agents. Among patients

treated with adefovir for 240 weeks, 30% were reported to

have acquired resistance mutations [20]. The rate of resis-

tance to telbivudine in HBeAg-positive patients is reported to

be 5% after 48 weeks and 25% after 2 years of continuous

treatment [21,22]. Of the available nucleos(t)ide analogues in

China, the lowest rates of resistance are associated with ent-

ecavir (1.2% through 5 years of treatment) due to its high

potency and high genetic barrier to resistance [5].

The results from this analysis are consistent with those

from other long-term studies in patients receiving continu-

ous entecavir for a period of 3 or 4 years. Of 146 HBeAg-

positive, nucleoside-naive patients treated for at least 4 years

with entecavir (0.5 mg once daily up to Week 96, then

1.0 mg once daily up to Week 192), 91% had undetectable

HBV DNA (<300 copies/mL), 86% had normalization of

ALT levels, and an additional 41% of patients lost HBeAg

with 16% HBe seroconversion [8]. Entecavir was also found

to be safe, with a consistent profile through 4 years [8]. In a

study of Japanese nucleoside-naive patients treated with

entecavir 0.5 mg once daily for 3 years, 87% achieved HBV

DNA <400 copies/mL, 91% achieved ALT normalization,

and the cumulative probability of entecavir resistance was

1.7% [7]. The data presented here support other clinical

studies in demonstrating that entecavir is one of the most

potent anti-HBV compounds with a favourable resistance

profile in nucleoside-naive patients.

Fig. 2 Proportion of Year 3 cohort patients with virological

and biochemical responses at Weeks 48, 96 and 144.

Fig. 3 Cumulative proportion of entecavir-treated hepatitis

B e antigen (HBeAg)-positive patients (n = 225) with

HBeAg loss and HBeAg seroconversion through 144 weeks.

� 2010 Blackwell Publishing Ltd

56 G. B. Yao et al.



There are two points in the study design that could impact

the interpretation of data and need to be considered. First, as

defined in the protocol, in order to observe sustained

response, patients who achieved a CR during the first

2 years discontinued treatment. The remaining patients

were those who achieved viral suppression but did not

achieve HBeAg seroconversion, or subjects who did not

achieve timely viral suppression, and as such comprise a

special group of patients that may not be representative of

general hepatitis B patients. Based on experience with other

antiviral agents, it is known that early viral suppression

predicts better treatment outcomes and lower resistance

rates. Therefore, entecavir resistance monitoring in this

study focussed on patients who had a higher risk of devel-

oping resistance than the general patient population.

Second, the dose of entecavir was increased from 0.5 mg

once daily in study 023 to 1.0 mg once daily in study 050,

as previously lamivudine-treated patients were also enrolled

in study 050. This could potentially have helped improve the

reported clinical efficacy, and further data are needed to

understand the long-term efficacy of entecavir 0.5 mg once

daily. The Japanese long-term data mentioned above used

0.5 mg once daily throughout the 3 years of study, and the

results are consistent with the current findings.

In conclusion, entecavir provides safe, potent and durable

suppression of HBV replication for a period of 3 years in

nucleoside-naive Chinese CHB patients. Among those patients

treated with entecavir, the proportion with undetectable HBV

DNA levels was increased and maintained up to Year 2 of

treatment. For patients unable to achieve a CR and requiring

maintained viral suppression, ongoing 1 mg once daily ente-

cavir therapy led to continued viral suppression and incre-

mental HBeAg seroconversion with minimal emergence of

resistance through 3 years. These findings demonstrate that

continued long-term treatment with entecavir provides addi-

tional clinical benefits. Together, the combined data from this

study support the use of entecavir as a first-line nucleoside

analogue for the treatment of CHB patients.

ACKNOWLEDGEMENTS

This study was supported by a research grant from Bristol–

Myers Squibb. Statistical analysis support was provided by

Dong Xu, with manuscript development support by Lisa Li and

Min Wu of Bristol–Myers Squibb and Jesse Quigley–Jones of

MediTech Media. Principal investigators contributing to this

study were, according to site number: Ji Yanyan, Wan Mobin,

Yin Youkan, Zhang Shucai, Chen Weixiong, Xu Weimin, Sun

Aimin, Hou Jinlin, Xie Dongying, Chen Yagang, Lin Ling, Tan

Deming, Tian Deying, Cai Shuqing, Zhang Lingxia, Weilai,

Wang Qinhuan, Hu Darong, Zhu Limin and Zeng Mingde.

STATEMENT OF INTERESTS

Authors� declaration of personal interests:

(i) G. B. Yao served as a global advisory board member for

Bristol–Myers Squibb in 2003–2006.

Declaration of funding interests:

(i) This study was funded in full by Bristol–Myers Squibb.

(ii) Initial data analyses were undertaken by Dong Xu

who is an employee of Bristol–Myers Squibb. (iii) Writ-

ing support was provided by Jesse Quigley-Jones of

MediTech Media Asia Pacific Pte Ltd and funded by

Bristol–Myers Squibb.

REFERENCES

1 World Health Organization 2009: Available at http://

www.who.int/mediacentre/factsheets/fs204/en/index.html

[accessed 30 March 2009].

2 China Center of Disease Control. Available at http://

www.chinacdc.net.cn/n272442/n272530/n3246177/

23316.html [accessed 2 September 2008].

Table 3 Cumulative safety data through

96 weeks on treatment and data from

the Year 3 cohort

Adverse event (AE)

Cumulative through

96 weeks

Year 3

cohort

Entecavir,

n (%)

(n = 258)

Lamivudine,

n (%)

(n = 261)

Entecavir,

n (%)

(n = 160)

Any AE 166 (64) 156 (60) 55 (34)

Grade 3 or 4 AE 18 (7) 23 (9) 0 (0)

Serious AE 9 (3) 16 (6) 1 (<1)

Discontinuation due to AE 1 (<1) 3 (1) 0 (0)

On-treatment ALT flare* 11 (4) 18 (7) 0 (0)

Off-treatment ALT flare� 4 (5)� 8 (10)� –

ULN, Upper Limit of Normal. *On-treatment ALT flare: ALT >2 · baseline and

>10 · ULN; �off-treatment ALT flare: ALT >2 · reference and >10 · ULN (ref-

erence is minimum of baseline laboratory value and last laboratory value at end-

of-dosing); �entecavir off-treatment, n = 88; lamivudine off-treatment, n = 78.

� 2010 Blackwell Publishing Ltd

Three-year entecavir treatment for CHB 57



3 Shaw T, Locanini S. Entecavir for the treatment of

chronic hepatitis B. Expert Rev Anti Infect Ther 2004; 2:

853–871.

4 Honkoop P, De Man RA. Entecavir: a potent new antiviral

drug for hepatitis B. Expert Opin Investig Drugs 2003; 12:

683–688.

5 Tenney DJ, Rose RE, Baldick CJ et al. Long-term monitoring

shows hepatitis B virus resistance to entecavir in nucleoside-

naı̈ve patients is rare through 5 years of therapy. Hepatology

2009; 49: 1503–1514.

6 Colonno RJ, Rose RE, Pokornowski K et al. Assessment at

three years shows high barrier to treated nucleoside naı̈ve

patients while resistance emergence increases over time in

lamivudine refractory patients. Hepatology 2006; 44 (Suppl.

1): 229A–230A.

7 Takehara T, Hayashi N, Takaguchi K et al. Efficacy and

safety of 3 years treatment with entecavir (ETV) in Japanese

nucleoside-naı̈ve patients with chronic hepatitis B (CHB).

Hepatol Int 2008; 2: A97–A98.

8 Han S, Chang TT, Chao YC et al. Four-year entecavir

treatment in nucleoside-naive HbeAg(+) patients: results

from studies ETV-022 and -901. Hepatology 2007; 46

(Suppl. 1): 654A.

9 Chang TT, Gish RG, de Man R et al., BEHoLD AI463022

study group. A comparison of entecavir and lamivudine for

HBeAg-positive chronic hepatitis B. N Engl J Med 2006;

354: 1001–1010.

10 Yao GB, Chen CW, Lu WL et al. Efficacy and safety of ent-

ecavir compared to lamivudine in nucleoside-naive patients

with chronic hepatits B: a randomized double-blind trial in

China. Hepatol Int 2007; 1: 365–372.

11 Yao GB, Chen CW, Lu WL et al. Virologic, serologic, and

biochemical outcomes through 2 years of treatment with

entecavir and lamivudine in nucleoside-naive Chinese pa-

tients with chronic hepatitis B: a randomized, multicenter

study. Hepatol Intl 2008; 2: 486–493.

12 Leung N, Peng CY, Hann HW et al. Early hepatitis B

virus DNA reduction in hepatitis B e antigen-positive

patients with chronic hepatitis B: a randomized interna-

tional study of entecavir versus adefovir. Hepatology 2009;

49: 72–79.

13 World Health Organization. WHO Draft Guidelines for Ad-

verse Event Reporting and Learning Systems. Geneva: WHO

Document Production Services, 2005.

14 Chen CJ, Yang HI, Su J et al. Risk of hepatocellular carci-

noma across a biological gradient of serum hepatitis B virus

DNA level. JAMA 2006; 295: 65–73.

15 Iloeje UH, Yang HI, Su J et al., Risk Evaluation of Viral Load

Elevation and Associated Liver Disease/Cancer-HBV (the

REVEAL-HBV) Study Group Predicting cirrhosis risk based

on the level of circulating hepatitis B viral load. Gastroen-

terology 2006; 130: 678–686.

16 European Association for the Study of the Liver. EASL

clinical practice guidelines: management of chronic hepatits

B. J Hepatol 2009; 50: 227–242.

17 Keeffe EB, Dieterich DT, Han SH et al. A treatment algorithm

for the management of chronic hepatitis B virus infection in

the United States: 2008 update. Clin Gastroenterol Hepatol

2008; 6: 1315–1341.

18 Liaw YF, Leung N, Kao JH, Wang BE, Yao JL, Zeng MD

Asian-Pacific consensus statement on the management of

chronic hepatitis B: a 2008 update. Hepatol Int 2008; 2:

263–283.

19 Yao GB, Zhu M, Cui ZY, Wang BE, Yao JL, Zeng MD. A

7-year study of lamivudine therapy for hepatitis B virus e

antigen-positive chronic hepatitis B patients in China. J Dig

Dis 2009; 10: 131–137.

20 Hadziyannis SJ, Tassopoulos NC, Heathcote EJ et al. Long-

term therapy with adefovir dipivoxil for HBeAg-negative

chronic hepatitis B for up to 5 years. Gastroenterology 2006;

131: 1743–1751.

21 Lai CL, Gane E, Liaw YF et al. Telbivudine versus lamivudine

in patients with chronic hepatitis B. N Engl J Med 2007;

357: 2576–2588.

22 Liaw YF, Gane E, Leung N et al. 2-year GLOBE trial re-

sults: telbivudine is superior to lamivudine in patients

with chronic hepatitis B. Gastroenterology 2009; 136:

486–495.

� 2010 Blackwell Publishing Ltd

58 G. B. Yao et al.


