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Background/Aims: To evaluate the off-treatment durability of response in HBeAg-negative chronic hepatitis B patients who

achieved a protocol-defined ‘Response’ (HBV-DNA < 0.7 MEq/mL and ALT < 1.25 � ULN) with entecavir at 48 weeks and

the efficacy of entecavir in patients treated beyond one year.
Methods: Entecavir-treated and lamivudine-treated patients who achieved a protocol-defined ‘Response’ were evaluated off-

treatment for HBV-DNA < 300 copies/mL and ALT normalisation. Entecavir- and lamivudine-treated patients who achieved

a protocol-defined ‘Virological Response’ (HBV-DNA < 0.7 MEq/mL but ALT P 1.25 � ULN) at 48 weeks, continued

blinded treatment until they achieved Response or 96 weeks, whichever came first.
Results: Among ‘Responders’ who discontinued treatment after 48 weeks, 7/257 (3%) entecavir-treated and 10/201 (5%) lam-

ivudine-treated patients sustained HBV-DNA below 300 copies/mL at 24-weeks off-treatment. Among the 54 patients who con-

tinued blinded treatment in the second year, 7/26 (27%) entecavir-treated and 6/28 (21%) lamivudine-treated patients normalised

ALT and 22/26 (85%) entecavir-treated and 16/28 (57%) lamivudine-treated patients maintained HBV-DNA < 300 copies/mL

at end-of-dosing. The safety profiles of both drugs remained comparable through a second year of treatment.
Conclusions: The majority of protocol-defined Responders relapsed after 1 year when treatment was discontinued. Treat-

ment with entecavir beyond 1 year provided continued virological and biochemical benefit.
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1 bDNA was the validated assay available when the protocol was
written and instituted.
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1. Introduction

Knowledge of the scope and impact of HBeAg-nega-
tive chronic hepatitis B (CHB) has increased markedly
in the last 20 years [1,2]. Owing to improved diagnostic
tests and a better understanding of the natural history of
HBV infection, HBeAg-negative CHB is now recognised
as a major variant of chronic infection throughout the
world [3]. HBeAg-negative infection presumably arises
by spontaneous mutation in the pre-core mRNA or core
promoter regions of the HBV genome that reduces
expression of the HBe antigen [4–6]. As the number of
individuals with persistent HBV infection continues to
grow, an increasing proportion with pre-core and core
promoter mutants of HBV are now recognised as having
HBeAg-negative disease.

The development of HBeAg-negative HBV infection
and the interplay of the mutant virus with host immune
responses are poorly understood [4,6], but appears to
involve loss of immunological control when synthesis
of HBeAg wanes. Although serum HBV-DNA levels
of HBeAg-negative virus are usually lower than wild-
type (HBeAg-positive) virus, fluctuations in immune
response over several years or decades exacerbate hepa-
tic damage. Moreover, when diagnosed, patients with
HBeAg-negative disease have typically been infected
for a longer period than those with HBeAg-positive
infection. The long duration of infection, along with
the fluctuating cycle of viral replication and hepatic
inflammation, eventually leads to cirrhosis in approxi-
mately 40% of patients and hepatocellular carcinoma
in 14% of patients [4,5]. Suppression of HBV replication
has been shown to reduce the magnitude of hepatocellu-
lar injury and may reduce the morbidity and mortality
associated with HBeAg-negative CHB [7,8].

The one-year results from the double-blind study
(www.clinicaltrials.gov identifier: NCT00035789) com-
paring entecavir with lamivudine in HBeAg-negative
CHB patients have been previously reported [9]. In this
phase III trial; 648 HBeAg-negative CHB patients with
no previous experience with a nucleoside analogue were
randomised (1:1) to entecavir 0.5 mg or lamivudine
1.0 mg daily for a minimum of 52 weeks. After 1 year of
treatment, entecavir demonstrated superiority to lamivu-
dine for the primary endpoint of histological improve-
ment [9]. Entecavir was also shown to be superior to
lamivudine for secondary endpoints, including mean
reduction in HBV-DNA (5.0 vs 4.5 log10 copies/mL,
p < 0.001), proportions of patients achieving HBV-
DNA < 300 copies/mL (90% vs 72%, p < 0.001) and
ALT normalisation (78% vs 71%, p < 0.05). At the time
the trial was designed, there was no consensus regarding
the duration of therapy recommended for patients with
HBeAg-negative CHB, and even today, duration of treat-
ment remains ill defined. However, given the potent sup-
pression of HBV replication seen with entecavir in vitro
and in vivo during the phase 1 and phase 2 studies
[10,11], it was important to establish whether patients
could achieve a sustained response off-therapy based on
specified response criteria. This protocol allowed patients
to either stop or continue blinded treatment depending on
the protocol-defined ‘Response’ criteria evaluated at
Week 48. We present the efficacy and safety results for a
major cohort of HBeAg-negative patients who achieved
a protocol-defined ‘Response’ and discontinued successful
study therapy after Week 52; and for a smaller sub-cohort
who had achieved a ‘Virological Response’ and continued
treatment during year 2.
2. Patients and methods

2.1. Study design

This study was a double-blind, multicentre trial comparing the effi-
cacy and safety of entecavir 0.5 mg daily versus lamivudine 100 mg
daily in HBeAg-negative CHB patients for a minimum of 52 weeks.
A total of 648 patients from 146 centres worldwide were recruited
between November 2001 and August 2002. Eligible patients were
P16 years of age with compensated liver function, and detectable
HBsAg for at least 24 weeks prior to screening, had evidence of
CHB by liver biopsy at baseline and HBV-DNA P 0.7 MEq/mL
and ALT of 1.3–10 � ULN. Demographic data and baseline disease
characteristics for entecavir and lamivudine recipients were previously
described [9]. The study was conducted in accordance with the ethical
principles of the Declaration of Helsinki and consistent with Good
Clinical Practice and applicable local regulatory requirements. Written
informed consent was obtained from all patients.

As previously mentioned, the protocol evaluated whether therapy
could be discontinued if protocol-defined patient management criteria
were achieved. For the purpose of patient management, the protocol-
defined ‘Response’ was defined as HBV-DNA < 0.7 MEq/mL by
bDNA1 assay and ALT < 1.25 � ULN at Week 48. Protocol-defined
‘Responders’ were eligible to discontinue therapy at Week 52 and
entered off-treatment follow-up for 24 weeks. Patients who did not
achieve a protocol-defined ‘Response’ at 48 weeks, but who had
HBV-DNA < 0.7 MEq/mL by bDNA assay, were characterized as
Virological Responders, and were offered continued blinded therapy
for up to 96 weeks. Patients who failed to achieve HBV-DNA < 0.7 -
MEq/mL at 48 weeks were characterized as Non-responders, and were
offered enrollment in an entecavir rollover protocol or off-study alter-
native anti-HBV therapy, at the investigator’s discretion. During the
second year of treatment (weeks 52–96), Virological Responders who
continued treatment in Year 2 and became Responders or Non-respond-
ers with continued therapy discontinued therapy when the criteria for
Response or Non-response were confirmed. Protocol-defined
‘Responses’ dictated patient management and were independent of
Week 48 efficacy outcomes per se. (see Fig. 1 for study design).

2.2. Assay methodology

At the time this protocol was written (2000), branched HBV-DNA
assays were used to quantify serum HBV-DNA. In this study, HBV-
DNA was initially quantified using the Quantiplex� bDNA assay,
lower limit of quantification 0.7 MEq/mL, Bayer Diagnostics (for-
merly Chiron Diagnostics), Emeryville, CA. When the more sensitive
and specific PCR assay became commercially available and validated,
the protocol was revised to include additional measurement of HBV-
DNA by Roche Cobas Amplicor� Monitor PCR assay (version 2.0;
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Fig. 1. Study design and protocol-defined outcomes through 96 weeks. Patients entered the second year of treatment at Week 52, based on the results of

Week 48 HBV-DNA assay and ALT level.
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lower limit of quantification, 300 copies/mL, Pleasanton, CA). All
HBV-DNA measurements were performed in a central laboratory.
ALT was quantified by local laboratories at each site.

2.3. Efficacy analyses

Off-treatment efficacy analyses among protocol-defined Responders
evaluated the proportions of patients who achieved HBV-
DNA < 300 copies/mL by PCR and ALT normalisation at the time
of treatment discontinuation and proportion of patients who sustained
these responses after 24 weeks of off-treatment follow-up. Because the
protocol definition of Response was defined as HBV-DNA < 0.7 MEq/
mL by bDNA assay and ALT < 1.25 � ULN, not all patients in the
off-treatment cohort achieved HBV-DNA < 300 copies/mL or
ALT 6 1 � ULN at the time of treatment discontinuation.

On-treatment efficacy analyses were performed among Virological
Responders who continued treatment into the second year. Patients
who achieved HBV-DNA < 300 copies/mL and ALT normalisation
at 96 weeks or end of dosing were evaluated.

2.4. Resistance analysis

A comprehensive resistance monitoring programme was under-
taken to monitor entecavir resistance. As reported elsewhere [12], this
analysis included sequencing paired baseline and on-treatment samples
from all entecavir-treated patients with detectable HBV-DNA
(P300 copies/mL) at Week 48, Week 96 or end of dosing in each year,
and phenotype was determined for all novel emerging substitutions as
well as in all patients experiencing a confirmed virological break-
through (greater than or equal to a 1 log10 increase in HBV-DNA level
above nadir by PCR, as determined by two sequential measurements
or last on-treatment measurement), including those with no observed
genotypic changes.
2.5. Safety analyses

Safety analyses include adverse events, serious adverse events, dis-
continuation due to adverse events, deaths and laboratory abnormali-
ties. On-treatment safety analyses included cumulative data for all 638
patients during dosing. Off-treatment safety analyses describe safety
information for the off-treatment follow-up period (maximum 24-
week) during which no alternative anti-HBV therapy was initiated.
On- and off-treatment hepatic flares were defined as ALT elevations
greater than 2� reference and greater than 10� ULN, where the refer-
ence value was defined as the baseline or end of dosing ALT value,
whichever was lower.

2.6. Data analysis and statistics

All data analyses are descriptive. Tabulations by treatment group
are presented for each of the efficacy and safety variables. Continuous
variables are summarised using the mean, median, minimum and max-
imum values. Binary variables are summarised by counts and
percentages.
3. Results

3.1. Off-treatment follow-up: Week 48 responders

(a) Effect of entecavir treatment discontinuation on
viral load: Two hundred and seventy-five entecavir-trea-
ted and 245 lamivudine-treated patients achieved a pro-
tocol-defined ‘Response’ at Week 48. Of these, 257
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entecavir – and 201 lamivudine-treated patients had also
achieved HBV-DNA < 300 copies/mL at Week 48.
After 24 weeks of off-treatment follow-up, 3% (7/257)
entecavir-treated and 5% (10/201) lamivudine-treated
patients had sustained HBV-DNA < 300 copies/mL
(Fig. 2a).

(b) Effect of entecavir treatment discontinuation on

ALT levels: Similarly, 249 entecavir-treated and 216
lamivudine-treated protocol-defined Responders who
entered off-treatment follow-up after one year of treat-
ment had normalised ALT (61 � ULN) at Week 48.
ALT normalisation was sustained off-treatment for 24
weeks in 49% (121/249) and 39% (84/216) of entecavir-
treated and lamivudine-treated patients, respectively
(Fig. 2b).
3.2. On-treatment responses: second-year treatment

cohort

Thirty-four (10%) entecavir-treated and 34 (11%)
lamivudine-treated patients achieved a protocol defined
Virological Response at Week 48 (HBV-DNA < 0.7 -
MEq/mL by bDNA assay but ALT P 1.25 � ULN)
and were offered continued blinded therapy for up to
Fig. 2. (a) Responders at Week 48: patients who sustained HBV

DNA < 300 copies/mL through Week 24 off-treatment. (b) Responders

at Week 48: patients who sustained ALT 6 1 � ULN through Week 24

off-treatment.
96 weeks. Of these, 26 entecavir-treated and 28 lamivu-
dine-treated patients continued into a second year of
blinded dosing (Fig. 1). Mean baseline HBV-DNA by
PCR, prior to initiating treatment was 7.66 log10 cop-
ies/mL and 7.52 log10 copies/mL for entecavir and lam-
ivudine, respectively. Mean baseline ALT was 157.1 and
139.5 IU/L for entecavir and lamivudine, respectively.
The mean time on therapy for patients in the second-
year treatment cohort was 90.8 (range 59.3–103.4) weeks
for entecavir-treated patients and 88.8 (range 65.7–
110.0) weeks for lamivudine-treated patients. Two ente-
cavir-treated and eight lamivudine-treated patients dis-
continued therapy during Year 2 due to ‘loss to
follow-up’ (entecavir 1, lamivudine 1), ‘lack of efficacy’
(entecavir 0, lamivudine 6), and ‘no longer met study cri-
teria’ (entecavir 1, lamivudine 1) as recorded by the
investigator.

In the second-year treatment cohort, 100% (26/26) of
entecavir-treated and 64% (18/28) lamivudine-treated
patients had achieved HBV-DNA < 300 copies/mL at
Week 48. At end of dosing during the second year of
treatment 22/26 (85%) entecavir-treated and 16/28
(57%) lamivudine-treated patients had HBV-
DNA < 300 copies/mL. Among those who had not
achieved HBV-DNA < 300 copies/mL, three entecavir-
treated and five lamivudine-treated patients had missing
HBV-DNA samples at end of dosing and were therefore
considered failures in this analysis. By definition, no
patient in the second-year treatment cohort had
achieved ALT 6 1 � ULN at Week 48. At end of dosing
during the second year, 27% (7/26) of entecavir-treated
and 21% (6/28) of lamivudine-treated patients achieved
ALT 6 1 � ULN (Table 1).
3.3. Virological breakthrough and resistance

Through Week 96, evidence of emerging amino acid
substitutions associated with resistance to entecavir
Table 1

Second-year treatment cohort (ETV: 26, LVD: 28): proportions of

patients with virological, biochemical, and serological endpoints at end-

of-dosing.

Endpoint Two-year cohort (end of dosing)

Entecavir
(N = 26)

Lamivudine
(N = 28)

Virological endpoint
HBV-DNA < 300
copies/mL number (%)

22 (85)a 16 (57)a

Biochemical endpoint
ALT normalisation
(61 � ULN) number (%)

7 (27) 6 (21)

Serological endpoint
HBsAg loss – number (%)b 0 0

a Missing HBV-DNA data for three ETV patients and five LVD
patients at EOD; ALT, alanine aminotransferase.

b Through last observation (on- and 24 weeks post-treatment).
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was detected in 1 patient (<1%). This patient, who has
previously been described [12], had evidence of lamivu-
dine resistant HBV (L80I and M204I) detected at base-
line and had subsequent emergence or enrichment of a
variant containing resistance substitutions M204V,
L180M and S202G at the time of virological break-
through at Week 48. Eight additional patients treated
with entecavir and 36 treated with lamivudine experi-
enced virological breakthrough over 96 weeks of treat-
ment. Genotypic analysis and population phenotypes
from the eight entecavir-treated patients failed to show
emergence of entecavir resistance substitutions.

3.4. Safety

The mean time on therapy for all treated subjects was
comparable for both treatment groups: 56.1 weeks
(range 0.1–103.4) for the entecavir treatment group
and 56.8 weeks (range 0.9–110.09) for the lamivudine
treatment group. Cumulative safety through 96 weeks
is presented in Table 2. Types of adverse and serious
adverse events observed during Year-2 were comparable
to those reported during the first year of treatment and
among both treatment groups. Discontinuations due to
adverse events occurred in six entecavir-treated patients
and in nine lamivudine-treated patients.

One on-treatment ALT flare was reported during the
second year of therapy in a patient receiving lamivudine.
The incidence of on-treatment ALT flares was low
among both entecavir-treated and lamivudine-treated
patients (three entecavir patients [less than 1%], five lam-
ivudine patients [2%]; Table 2). No patient experienced
hepatic decompensation.

Off-treatment ALT flares were observed in 24 (8%) of
entecavir-treated and 30 (11%) of lamivudine-treated
patients. Notably, the median time to off-treatment flare
was greater for the entecavir group compared with the
lamivudine group (23.8 weeks and 9.8 weeks, respec-
tively). Most of the off-treatment ALT flares occurred in
Table 2

Cumulative summary of safety through 96 weeks.

Entecavir
0.5 mg
(N = 325)

Lamivudine
100 mg
(N = 313)

Number of patients (%)
Any adverse event 246 (76) 249 (80)
Grade 3–4 adverse events 27 (8) 36 (12)
Serious adverse events 21 (6) 24 (8)
Discontinuations due
to adverse events

6 (2) 9 (3)

ALT flares on-treatmenta 3 (<1) 5 (2)
Deathsb 3 (<1) 0
ALT flares off-treatmentc 24 (8) 30 (11)

a ALT > 2 � baseline and >10 � ULN.
b On-study: on-treatment and during 24-week follow-up.
c ALT > 2 � reference and >10 � ULN.
association with rising viraemia. No off-treatment flares
in the entecavir group was associated with clinical or lab-
oratory manifestations of hepatic decompensation.

Three deaths occurred during the study in patients
receiving entecavir and have been previously reported
[9]. None was attributed to study therapy. Two deaths
occurred during treatment: one patient was diagnosed
with HCC on Study Day 291 and died on Study Day
314 of end-stage liver disease secondary to HCC. A sec-
ond patient with a history of diabetes mellitus and cir-
rhosis received entecavir for 53 days. On Day 49 the
patient was hospitalised and diagnosed with pneumonia,
cirrhosis, and ascites. The patient died on Day 54 from
multi-organ failure. The third death involved a patient
who received entecavir for 348 days. The patient was
diagnosed with HCC on Day 342, began chemotherapy
and discontinued entecavir on Day 348, and died on
Day 433. There were no deaths reported in the lamivu-
dine arm.
4. Discussion

The goals of chronic hepatitis B treatment, irrespec-
tive of HBeAg status, are to achieve sustained suppres-
sion of HBV replication, remission of liver disease and
prevention of hepatocellular carcinoma [13–15]. Clinical
experience gained following the introduction of nucle-
os(t)ide analogues suggests that rapid and profound
suppression of viral load is an important factor in pre-
diction of clinical and virological response. In 2000,
when this phase III clinical trial was designed, it was
appreciated that entecavir had the potential for a very
rapid and effective antiviral response. It was hypothe-
sised that this highly potent antiviral agent would induce
a more durable suppression of viral load as compared to
that of lamivudine, even after discontinuation of treat-
ment. Therefore, in addition to evaluating histological,
virological, biochemical endpoints and safety, the cur-
rent study examined whether responses could be sus-
tained in HBeAg-negative patients following
discontinuation of therapy.

Our results showed that among entecavir-treated and
lamivudine-treated patients who achieved a protocol-
defined Response at Week 48, the majority experienced
recurrent viraemia or an increase in ALT within the first
6 months after treatment was discontinued. Thus, the
overall results are similar to those reported for other
antivirals in patients with chronic hepatitis B [16–18].
The present study also showed that entecavir treatment
in the small cohort of Virological Responders (during the
first 48 weeks) who continued treatment into year 2,
resulted in maintenance of viral suppression and absence
of entecavir resistance. Further support for long-term
antiviral treatment with entecavir was recently presented
showing that the majority of entecavir-treated patients
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who discontinued treatment and subsequently relapsed,
achieved rapid virological suppression (95%) and ALT
normalisation (86%) when retreated with entecavir
[19]. Together with the results presented here for the sec-
ond-year treatment cohort, this suggests that continued
treatment with entecavir results in long-term HBV-
DNA suppression in accordance with current treatment
guidelines.

Benefits of long-term therapy may be diminished by
the emergence of resistance. Effective inhibition of
HBV replication prevents the generation and amplifica-
tion of resistant viral populations [20]. Several studies
indicate that antiviral resistance is most likely to occur
when HBV-DNA is not completely suppressed during
the first year of therapy [21,22]. For entecavir, the com-
bination of rapid, profound and sustained suppression
of viral replication coupled with a high genetic barrier
requiring multiple substitutions in the reverse transcrip-
tase region of the genome, results in entecavir resistance
being rarely noted in HBeAg-positive and -negative
nucleoside-naı̈ve patients treated with entecavir for up
to 96 weeks. After 5 years of entecavir therapy, the
cumulative probability of genotypic resistance and viro-
logical breakthrough in previously nucleoside-naı̈ve
patients is 1% and <1%, respectively [23].

Over 96 weeks, entecavir maintained a safety and toler-
ability profile that was comparable to that of lamivudine.
In both treatment groups, discontinuations due to
adverse events were low and ALT flares were infrequent.

The present study design and methodology have
some limitations, the most important being that patient
management criteria allowed patients to stop treatment
after one year. When the study was designed, it was
hoped that potent antiviral therapy could lead to a sus-
tained off-treatment response. This is now recognised as
not achievable with 48 weeks of antiviral treatment. Sec-
ond, the use of patient management criteria resulted in
only a small number of patients continuing treatment
into Year 2. Finally, the bDNA assay originally used
to assess HBV-DNA suppression (which was a key
determinant of patient management criteria) was later
replaced by more sensitive PCR assays. Verification of
HBV-DNA suppression using a more sensitive PCR
assay provides some compensation for the above
limitation.

Treatment duration in the management of HBeAg-
negative CHB remains to be established. Until a treat-
ment strategy for these patients is better defined, clini-
cians must rely on the long-term efficacy, safety, and
resistance profiles of antiviral agents when making
patient management decisions.

Acknowledgements

Assistance in writing the manuscript was provided by
Ronald Rose and Bruce Kreter. Statistical analyses were
performed in accordance with the Good Clinical Prac-
tice guidelines and the product was subsequently ap-
proved by the FDA. Daniel Shouval had full access to
all the data and accepts full responsibility for the verac-
ity of the data and analysis.

The study was conducted in accordance with the eth-
ics principles of the Declaration of Helsinki and in line
with Good Clinical Practice guidelines and applicable
local regulatory requirements. Written informed consent
was obtained by all participants and financial disclo-
sures were documented and submitted to the FDA.
References

[1] Yim HJ, Lok ASF. Natural history of chronic hepatitis B virus
infection: what we knew in 1981 and what we know in 2005.
Hepatology 2006;43:S173–S181.

[2] Manesis EK. HBeAg-negative chronic hepatitis B: from obscurity
to prominence. J Hepatol 2006;45:343–346.

[3] Funk ML, Rosenberg DM, Lok ASF. World-wide epidemiology
of HBeAg-negative chronic hepatitis B and associated precore and
core promoter variants. J Viral Hepatitis 2002;9:52–61.

[4] Hadziyannis SJ, Vassilopoulos D. Hepatitis B e antigen-negative
chronic hepatitis B. Hepatology 2001;34:617–624.

[5] Hadziyannis SJ. Hepatitis B e antigen negative chronic hepatitis
B: from clinical recognition to pathogenesis and treatment. Viral
Hepatitis Rev 1995;1:7–36.

[6] Papatheodoridis GV, Hadziyannis SJ. Current management of
chronic hepatitis B. Aliment Pharmacol Ther 2004;19:25–37.

[7] Liaw YF, Sung JJY, Chow WC, Farrell G, Lee CZ, Yuen H, et al.
Lamivudine for patients with chronic hepatitis B and advanced
liver disease. N Eng J Med 2004;351:1521–1531.

[8] Di Marco V, Marzano A, Lampertico P, Andreone P, Santanto-
nio T, Almasio PL, et al. Clinical outcome of HBeAg-negative
chronic hepatitis B in relation to virologic response to lamivudine.
Hepatology 2004;40:883–891.

[9] Lai CL, Shouval D, Lok AS, Chang TT, Cheinquer H,
Goodman Z, et al. Entecavir versus lamivudine for patients
with HBeAg-negative chronic hepatitis B. N Eng J Med
2006;354:1011–1020.

[10] Levine S, Hernandez D, Yamanaka G, Zhang S, Rose R,
Weinheimer S, et al. Efficacies of entecavir against lamivudine-
resistant hepatitis B virus replication and recombinant polymer-
ases in vitro. Antimicrob Agents Chemother 2002;46:2525–2532.

[11] Chang TT, Gish RG, Hadziyannis SJ, Cianciara J, Rizzetto M,
Schiff ER, et al. A dose-ranging study of the efficacy and
tolerability of entecavir in lamivudine-refractory chronic hepatitis
B patients. Gastroenterology 2005;129:1198–1209.

[12] Colonno RJ, Rose RE, Baldick CJ, Levine S, Pokornowski K, Yu
CF, et al. Entecavir resistance is rare in nucleoside naive patients
with hepatitis B. Hepatology 2006;44:1657–1665.

[13] Lok ASF, McMahon BJ. Chronic hepatitis B. Hepatology
2007;45:507–539.

[14] Keeffe EB, Dietrich DT, Han S-HB, Jacobson IM, Martin P,
Schiff ER, et al. A treatment algorithm for the management of
chronic hepatitis B virus infection in the United States: An update.
Clin Gastroenterol Hepatol 2006;4:936–962.

[15] Liaw Y-F, Leung N, Guan R, Lau GKK, Merican I,
McCaughan G, et al. Asian-pacific consensus statement on
the management of chronic hepatitis B: a 2005 update. Liver
Int 2005;25:472–489.

[16] Hadziyannis SJ, Tassopoulos NC, Heathcote J, Chang TT, Kitis
G, Rizzetto M, et al. Long-term therapy with adefovir dipivoxil



D. Shouval et al. / Journal of Hepatology 50 (2009) 289–295 295
for HBeAg-negative chronic hepatitis B. N Eng J Med
2005;352:2673–2681.

[17] Tassopoulos NC, Volpes R, Pastore G, Heathcote J, Buti M,
Goldin RD, et al. Efficacy of lamivudine in patients with hepatitis
B virus DNA-positive (precore mutant) chronic hepatitis B.
Lamivudine precore mutant study group. Hepatology
1999;29:889–896.

[18] Santantonio T, Mazzola M, Iacovazzi T, Miglietta A, Gua-
stadisegni A, Pastore G. Long-term follow-up of patients with
anti-HBe/HBV DNA-positive chronic hepatitis B treated for 12
months with lamivudine. J Hepatol 2000;32:300–306.

[19] Shouval D, Lai CL, Chang TT, et al. Three years of Entecavir
(ETV) re-treatment of HBeAg(-) ETV patients who previously
discontinued ETV treatment: Results from study 901. Hepatology
2008;48 (Suppl.):927A.
[20] Shaw T, Bartholomeusz A, Locarnini S. HBV drug resistance:
mechanisms, detection, and interpretation. J Hepatol
2006;44:593–606.

[21] Lai CL, Gane E, Hsu CW, Thongsawat S, Wang Y, Chen Y, et al.
Two-year results from the Globe trial in patients with hepatitis B:
greater clinical and antiviral efficacy for telbivudine (LdT) vs.
lamivudine. Hepatology 2006;44 (Suppl 1):222A.

[22] DiBisceglie A, Lai CL, Gane E, Chen Y-C, Thongsawat S, Wang
Y, et al. Telbivudine Globe trial: early HBV suppression is
predictive of optimal two-year efficacy in nucleoside-treated
hepatitis B patients. Hepatology 2006;44 (Suppl 1):230A.

[23] Tenney DJ, Pokornowski KA, Rose R, et al. Entecavir at five
years shows long-term maintenance of high genetic barrier to
hepatitis B virus resistance. Hepatol International 2008;2
(Suppl.):76A.


	Relapse of hepatitis B in HBeAg-negative chronic hepatitis B patients who discontinued successful entecavir treatment: The case for continuous antiviral therapy
	Introduction
	Patients and methods
	Study design
	Assay methodology
	Efficacy analyses
	Resistance analysis
	Safety analyses
	Data analysis and statistics

	Results
	Off-treatment follow-up: Week 48 responders
	On-treatment responses: second-year treatment cohort
	Virological breakthrough and resistance
	Safety

	Discussion
	Acknowledgements
	References


