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Abstract

Purpose A randomized; double-blind, muiticenter study
(ETV-047) was conducted to evaluate the dose~response
relationship. of entecavir and compare. its antiviral activity
and safety with lamivudine in Japanese patients with
chronic hepatitis B.(CHB).

Methods - One . hundred . thirty-seven  nucleoside-naive
adult patients with. CHB were randomized to once-daily
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oral doses of entecavir 0.01, 0.1; or.0.5 mg or lamivudine
100 mg for 24 weeks. The primary efficacy end point used
to evaluate the dose-response relationship was mean
change from baseline in serum hepatitis B virus (HBV)
DNA level at week 22, as determined by polymerase chain
reaction assay.

Results . Entecavir demonstrated. a. cléar. dose-response
relationship, with  mean change from baseline in serum
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HBYV DNA level of —3.11, —4.77, and —5.16 log;o copies/
ml with entecavir 0.01, 0.1, and 0.5 mg, respectively. Ent-
ecavir 0.5 mg was superior to lamivudine 100 mg for the
mean change in HBV DNA level (—5.16 vs.
—4.29 logyo copies/ml; P = 0.007). The overall incidence
of adverse events was comparable between treatment
groups. Two patients discontinued treatment because of
adverse events (one with liver cirrhosis [entecavir 0.5 mg]
and one with grade 4 serum alanine aminotransferase (ALT)
elevation, nausea, and malaise [lamivudine 100 mg]).
Serum ALT flares were observed in four patients; flares
were associated with 2 log; reductions or more in HBV
DNA level and resolved without dose interruption.
Conclusion Entecavir 0.01-0.5 mg is well tolerated and
produces a dose-dependent reduction in viral load in
nucleoside-naive Japanese patients with CHB. Compared
with lamivudine 100 mg, entecavir 0.1 mg demonstrated
noninferiority and entecavir 0.5 mg was superior in this
population.

Keywords Chronic hepatitis B - Entecavir - Lamivudine -
HBV DNA - ALT flare

Introduction

It is reported that more than 2 billion individuals world-
wide have been infected with hepatitis B virus (HBV) and
approximately 350 million people are long-term HBV
carriers [1]. Chronic hepatitis B (CHB) is induced by
chronic replication of HBV in the liver and has a poor
prognosis, with 20-40% of infected individuals developing
liver cirrhosis, noncompensated liver disorder, or hepato-
cellular carcinoma [2]. Treatment of CHB is aimed at
sustained inhibition of HBV replication and remission of
liver disease [3], ultimately preventing progression to liver
cirrhosis or hepatocellular carcinoma [4].

Prior to the advent of the nucleoside analog lamivudine,
interferon-o. formed the mainstay of treatment, but this
immunoregulatory cytokine requires parenteral adminis-
tration and is poorly tolerated [5]. Lamivudine is well
tolerated on oral administration and has been proven to be
highly effective in the treatment of CHB, but the emer-
gence of resistance mutations (including the YMDD motif)
in the reverse-transcriptase domain of HBV polymerase
frequently results in overt viral rebound and disease pro-
gression [6-9]. The novel nucleoside analog adefovir is
effective against wild-type HBV and lamivudine-resistant
strains and is well tolerated on long-term administration,
but its clinical use is restricted by the need for renal
monitoring in patients with impaired renal function [10].

Entecavir, a cyclopentylguanine-derived nucleoside
analog and selective inhibitor of HBV replication, was
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approved by the U.S. Food and Drug Administration in
2005 for the treatment of CHB. Entecavir displays potent
antiviral activity in the woodchuck and duck models of
HBV infection [1 1, 12] and is reported to be 100- to 2,200-
fold more potent than lamivudine and adefovir in inhibiting
HBYV replication in vitro [13, 14]. Phase II clinical trials of
entecavir conducted in non-Japanese patients with CHB
have demonstrated entecavir to be well tolerated and more
effective than lamivudine [15, 16].

A global dose-finding study (ETV-005) conducted in
lamivudine-naive patients with CHB compared three doses
of entecavir (0.01, 0.1, and 0.5 mg once daily) with lami-
vudine 100 mg once daily over a 22-week treatment per-
iod. Entecavir showed a clear dose-response relationship
and was well tolerated at all three dose levels; in addition,
0.1 and 0.5 mg of entecavir showed superior antiviral
activity compared with 100 mg of lamivudine [15].

Phase I studies of single-dose (0.05-2.5 mg) and mul-
tiple-dose (0.1-1.0 mg daily) entecavir conducted in Japan
have confirmed the drug’s safety in healthy men. As in
Caucasian populations, entecavir displayed linear plasma
pharmacokinetics over a wide range of doses, including
putative therapeutic doses (0.5 and 1.0 mg), in Japanese
subjects; there was no evidence of significant ethnic dif-
ferences in its pharmacokinetics and pharmacodynamics.
Similar findings to those obtained in the global phase II
clinical trials of entecavir might therefore be expected from
corresponding studies conducted in Japanese patients.

To evaluate the dose-response relationship, the antiviral
activity and safety of entecavir in Japanese CHB patients, we
conducted a 24-week phase II study comparing entecavir
(0.01, 0.1, and 0.5 mg daily) to lamivudine (100 mg daily).

Materials and methods
Study design

This randomized, double-blind, double-dummy study was
conducted at 38 institutions in Japan from August 2003 to
March 2005. Eligible patients comprised 20- to 75-year-old
men and women with CHB who fulfilled the following
criteria: (i) HBsAg-positive for 24 weeks or more or IgM
HBcAb-negative with biopsy-confirmed CHB; (ii) HBeAg-
positive or HBeAg-negative for 12 weeks or more; (iii)
serum HBV DNA level 40 MEg/ml or more (143 pg/ml)
by Quantiplex™ branched DNA hybridization method
(bDNA assay) (=7.6 log;o genome equivalent by the
transcription-mediated ~ amplification =~ method or
>10" copies/ml by Roche Amp]icorTM polymerase chain
reaction method [PCR assay]) measured 2 weeks or more
before screening and serum HBV DNA level 40 MEqg/ml
or more (by bDNA assay) at screening; (iv) serum alanine
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aminotransferase (ALT) level 1.25-10 times the upper
limit of normal (ULN); and (v) well-compensated liver
disease with prothrombin time prolongation 3 s or less or
international normalized ratio 1.5 or less, serum albumin
level 3.0 g/dl or more, and total bilirubin 2.5 mg/dl or less
(42.75 pmol/l). After a 6-week screening period, eligible
patients were stratified according to HBeAg status and
study site and randomized (1:1:1:1) to oral treatment with
entecavir (0.01, 0.1, or 0.5 mg plus matching placebo
capsule) or lamivudine (100 mg plus matching placebo
tablet) once daily for 24 weeks. All doses were adminis-
tered at fixed times of the day, avoiding the 2 h before and
after meals. Pregnant women were excluded from the
study, as were patients with liver cirrhosis, patients with a
history or evidence of variceal bleeding, patients with
hepatic encephalopathy or ascites requiring diuretics, or
patients with paracentesis. Patients with other liver disease
(e.g., autoimmune hepatitis) were excluded from the study.
In addition, patients were excluded if they had a serum
creatinine level more than 1.5 x ULN, hemoglobin level
less than 10.0 g/dl, platelet count less than 70,000/mm?,
granulocyte count less than <1,500/mm> or plasma o-
fetoprotein level more than 100 ng/ml, a history of allergy
induced by nucleoside analog or exposure to nucleoside
analogs, a recent history (previous 24 weeks) of treatment
with immunosuppressives or interferon-o/f, or current
treatment of CHB.

Treatment efficacy was assessed after 22 weeks, and all
eligible patients who completed 24 weeks of blinded
therapy were given the option of enrolling in a separate
entecavir trial. Patients who discontinued therapy prema-
turely were followed up for 24 weeks postdosing. Patients
began anti-HBV therapy as recommended by their physi-
cian during the postdosing follow-up period.

Informed consent was obtained from all patients in
writing prior to their inclusion in the study. The study was
conducted in accordance with the principles of the Decla-
ration of Helsinki and Good Clinical Practice guidelines
and notifications were issued by the Ministry of Health and
Labor.

Efficacy and safety assessment

The primary efficacy end point for the evaluation of the
dose-response relationship of entecavir was the change
from baseline in mean serum HBV DNA level at week 22,
as determined by PCR assay. Secondary efficacy end points
for the assessment of the noninferiority of entecavir at each
dose to lamivudine included the change from baseline in
mean serum HBV DNA level at week 22, as determined by
PCR assay, the percentage of patients with a reduction in
serum HBV DNA level 2 log;o copies/ml or more or a
serum HBV DNA level below the limit of detection

(400 copies/ml by PCR assay; 2.5 pg/ml or 0.7 MEq/ml by
bDNA assay) at week 22, the percentage of patients with
HBeAg loss, the percentage of patients with HBeAg
seroconversion (HBeAg loss and appearance of HBe-anti-
body), the percentage of patients achieving ALT normali-
zation (World Health Organization grade 0: <1.25 X
ULN), and the percentage of patients achieving a protocol-
defined response (HBV DNA level <0.7 MEq/ml by
bDNA assay, HBeAg negativity and serum ALT level
<1.25 x ULN for HBeAg-positive patients; HBV DNA
level <0.7 MEg/ml by bDNA assay and serum ALT level
<1.25 ULN for HBeAg-negative patients) at week 22. The
incidence of genotypic drug resistance was also assessed in
patients who had a 1 log;o copies/ml or more increase in
HBV DNA by PCR from nadir while on study drug.

Based on the results of the global dose-response study
of entecavir conducted in nucleoside-naive patients (ETV-
005 study) [15], noninferiority of entecavir 0.1 or 0.5 mg
compared with lamivudine (100 mg) was confirmed if the
upper 95% confidence interval (CI) for the difference in
mean HBV DNA levels at week 22 was 0.8 logo copies/
ml or less.

Assay methods

Serum HBV DNA level was determined by Roche Am-
plicor™ PCR assay (Roche Diagnostics K.K., Tokyo,
Japan) and QuantiplexTM (Chiron) bDNA assay. Clinical
laboratory tests, serum HBV DNA assays, and HBV
serology were performed at the central clinical laboratory
designated by the trial sponsor. Genotypic analysis of HBV
isolates was performed using samples collected from
patients on the first day of treatment. Genotypic analysis of
HBV DNA polymerase was performed at SRL Inc. (Tokyo,
Japan).

Statistical analysis

Numerical data were expressed by descriptive statistics.
Serum HBV DNA level, a continuous variable, was ana-
lyzed after logarithmic transformation. For treatment
group, comparisons of continuous variables, analysis of
variance models, incorporating baseline HBV DNA level
and HBeAg status as covariates were employed. For in-
tertreatment comparisons of binary data, Cochran-Mantel-
Haenszel tests were employed using baseline HBeAg status
as a stratification factor. For analysis of dose-response
relationships, Student’s ¢ test was applied to linear
regression plots of serum HBV DNA level against log
dose. A two-sided P < 0.05 was taken to indicate statistical
significance. For analysis of dose-response relationships
using efficacy data, a two-sided P < 0.05/3 was taken to
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indicate statistical
adjustment.

significance following Bonferroni

Results
Study population and demographic characteristics

A total of 137 patients, including 20- to 73-year-old men
and women, met the study eligibility criteria and were
randomized to the following treatment groups: entecavir
0.01 mg (n = 35), entecavir 0.1 mg (n = 34), entecavir
0.5 mg (n = 34), and lamivudine 100 mg (n = 34). Three
patients (two in the entecavir 0.5 mg group and one in the
lamivudine 100 mg group) discontinued the study prema-
turely; the reasons for discontinuation were noncompliance
(one patient in the entecavir 0.5 mg group) and adverse
events (liver cirrhosis in one patient [entecavir 0.5 mg
group] and grade 4 serum ALT elevation with nausea and
malaise in one patient [lamivudine 100 mg group]).
Accordingly, a total of 134 patients (entecavir 0.01 mg
group, 35 patients; entecavir 0.1 mg group, 34 patients;
entecavir 0.5 mg group, 32 patients; and lamivudine
100 mg group, 33 patients) completed 24 weeks of treat-
ment and were included in the efficacy assessment.

The four treatment groups were matched with respect to
gender, age, body weight, and proportion of HBeAg-posi-
tive patients (Table 1). Serum HBV DNA levels by PCR
assay (mean + SD) at baseline were 7.94 + 0.87,
8.09 £ 1.05, 8.39 & 0.73, and 7.94 + 0.83 log;o copies/

ml for the entecavir 0.01, 0.1, and 0.5 mg and lamivudine
100 mg groups, respectively. With regard to HBV geno-
type, 124 patients were genotype C, 6 patients were
genotype A, 5 patients were genotype B, and 2 patients
were genotype F. All patients were nucleos(t)ide-naive and
none had been pretreated with interferon therapy.

Virologic response

Mean changes (from baseline) in serum HBV DNA level at
week 22 were —3.11, —4.77, and —5.16 log;o copies/ml
with entecavir 0.01, 0.1, and 0.5 mg, respectively (Fig |;
Table 2). Estimated differences in serum HBV DNA levels
between the 0.1 and 0.5 mg entecavir groups and the low-
dose entecavir group (0.01 mg) were determined after
adjustment for baseline level and HBeAg status. Estimated
intertreatment group differences (adjusted 95% CI) were
—1.61 (—2.20 to —1.02) log;o copies/ml between the ent-
ecavir 0.01 and 0.1 mg groups and —1.95 (—2.53 to
—1.37) logo copies/ml between the entecavir 0.5 and
0.01 mg groups; both of these differences were statistically
significant (P < 0.0001). In contrast, the difference in
serum HBV DNA levels between the high-dose (0.5 mg)
and medium-dose (0.1 mg) entecavir groups was not sta-
tistically significant (estimated difference [adjusted 95%
CI] —0.23 [—0.69 to 0.23] log;o copies/ml). Taken toge-
ther, these results demonstrate the superiority of high- and
medium-dose entecavir (0.1 and 0.5 mg) compared with
low-dose entecavir (0.01 mg) in terms of viral load
reduction (Table 3). Linear regression analyses indicated a

Table 1 Baseline demographics and clinical characteristics of treated subjects

ETV 0.01 mg ETV 0.1 mg ETV 0.5 mg LVD 100 mg
(n = 35) (n = 34) (n = 34) (n =34)
Male, n (%) 25 (71.4) 23 (67.6) 23 (67.6) 28 (82.4)
Female, n (%) 10 (28.6) 11 (32.4) 11 (32.4) 6 (17.6)
Age (years), mean + SD 420 £+ 12.5 40.1 £9.8 39.8 + 104 423 + 12.6
Weight (kg), mean + SD 66.2 + 12.5 64.6 + 11.9 653 £ 11.1 64.4 +£9.0
Ethnicity Japanese, n (%) 35 (100) 34 (100) 34 (100) 34 (100)
HBV DNA (log;o copies/ml by PCR), 7.94 £+ 0.87 8.09 &+ 1.05 8.39 £+ 0.73 7.94 £ 0.83
mean £ SD
HBeAg positive, n (%) 30 (85.7) 30 (88.2) 30 (88.2) 31 (91.2)
ALT (IU/1), mean + SD 150.1 £ 111.8 162.0 £+ 127.1 142.4 + 82.2 185.0 £+ 130.8
AST (IU/1), mean + SD 83.2 + 40.0 114.3 + 109.4 81.0 +43.0 121.6 £ 85.4
Total bilirubin (mg/dl), mean + SD 0.65 £+ 0.25 0.56 £+ 0.15 0.66 + 0.25 0.71 £ 0.28
HBYV genotype (%)
C 32 (91.4) 30 (88.2) 32 (94.1) 30 (88.2)
A 1 (2.86) 2 (5.88) 1(2.94) 2 (5.88)
B 1(2.86) 1(2.94) 1(2.94) 2 (5.88)
F 1 (2.86) 1(2.94) 0 0

ETV entecavir; LVD lamivudine
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Fig. 1 Mean change from baseline in serum HBV DNA level by PCR
assay through 22 weeks in patients treated with entecavir (ETV) 0.01,
0.1, and 0.5 mg and lamivudine 100 mg. Mean change in serum HBV
DNA level was plotted as a function of time after the initiation of the
protocol therapy (weeks). Data expressed as mean + SE

significant dose-response relationship between log;o ente-
cavir dose and reduction in log;o serum HBV DNA level
(P < 0.0001).

Mean change (from baseline) in serum HBV DNA level
at week 22 for the lamivudine 100 mg group was
—4.29 log;o copies/ml (Fig. |; Table 2). Estimated mean
differences (95% CI) in serum HBV DNA level (after
adjustment for baseline level and HBeAg status) were
—0.39 (—0.83 to 0.05) log;o copies/ml between the ente-
cavir 0.1 mg and lamivudine 100 mg groups and —0.62
(—1.06 to —0.18) log;o copies/ml between the entecavir
0.5 mg and lamivudine 100 mg groups, indicating the
noninferiority of the entecavir 0.1 and 0.5 mg groups to the
lamivudine 100 mg group and the superiority of the ente-
cavir 0.5 mg group to the lamivudine 100 mg group
(P = 0.007) (Table 2). In contrast, the entecavir 0.01 mg
group was significantly inferior to the lamivudine 100 mg
group (estimated mean difference = 1.20 [0.69-1.71];
P < 0.0001) (Table 2).

The secondary efficacy end point of a reduction in serum
HBV DNA level 2 log;o copies/ml or more or HBV DNA
level less than 400 copies/ml by PCR assay was achieved

by 88.6% of patients in the entecavir 0.01 mg group and by
100% of patients in the entecavir 0.1 and 0.5 mg groups at
week 22. Ninety-seven percent of patients in the lamivu-
dine 100 mg group achieved this end point at week 22.
HBYV DNA level less than 0.7 MEg/ml by bDNA assay was
achieved by 65.7%, 94.1%, and 100% of patients in the
0.01, 0.1, and 0.5 mg entecavir groups, respectively, and
by 93.9% of patients in the lamivudine 100 mg treatment
group.

Serologic response

Among HBeAg-positive patients, there was no significant
difference between seroconversion rates at week 22 for the
entecavir 0.01, 0.1, and 0.5 mg treatment groups (10.0%,
13.3%, and 3.6%, respectively) versus the lamivudine
100 mg treatment group (3.3%; Table 2). All patients who
lost HBeAg also experienced HBeAg seroconversion.

Biochemical response

At baseline, elevated serum ALT levels (>1.25 x ULN)
were present in more than 90% of patients in all four
treatment groups. At week 22, normal serum ALT levels
(World Health Organization grade 0, <1.25 x ULN) were
recorded in similar proportions of patients in the entecavir
0.01, 0.1, and 0.5 mg treatment groups (75.0%, 85.3%, and
80.0% of patients, respectively) and the lamivudine treat-
ment group (78.1% of patients), with no significant inter-
group difference (Table 2).

Response

Response (HBV DNA level <0.7 MEq/ml by bDNA assay,
HBeAg loss, and serum ALT level <1.25 x ULN for
HBeAg-positive patients and HBV DNA level <0.7 MEg/
ml by bDNA assay and serum ALT <1.25 x ULN for
HBeAg-negative patients) was achieved by 14.3%, 20.6%,
and 15.6% of patients in the entecavir 0.01, 0.1, and 0.5 mg

Table 2 Differences in HBV DNA levels between entecavir dose groups by PCR at week 22 in evaluable subjects

0.1 mg ETV-0.01 mg ETV

0.5 mg ETV-0.01 mg ETV

0.5 mg ETV-0.1 mg ETV

(n =34, n=235) (n =32,n=235) (n=232,n=34)
Estimated difference® —1.61 —-1.95 —0.23
(logo copies/ml)
Standard error 0.24 0.24 0.19
95% Confidence interval® —2.20, —1.02 —2.53, —-1.37 —0.69, 0.23
P-value <0.0001 <0.0001 0.227

# Estimated differences are regression-adjusted for baseline serum HBV DNA and HBeAg status

® 95% Confidence interval is adjusted by modified Bonferroni procedures

ETV entecavir
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Table 3 Virology and biochemical responses at week 22 and comparison of entecavir treatment groups with lamivudine in evaluable subjects

Response ETV 0.01 mg ETV 0.1 mg ETV 0.5 mg LVD 100 mg
(n = 35) (n=34) (n = 32) (n=33)
HBV DNA by PCR assay
Reduction from baseline at week 22 (log;o copies/ml), —3.11 £ 0.18 —4.77 £ 0.17 —-5.16 £ 0.13 —4.29 £+ 0.18
mean + S.E.
HBV DNA estimated difference® (vs. LVD) (log;o copies/ml) 1.20 —-0.39 —-0.62 -
Standard error 0.26 0.22 0.22 -
95% Confidence interval 0.69, 1.71 —0.83, 0.05 —1.06, -0.18 -
P-value <0.0001° 0.081 0.007° -
HBV DNA by Roche Amplicor™ PCR assay
Change in log;o HBV DNA reduction >2 or HBV DNA 31 (88.6) 34 (100) 32 (100) 32 (97.0)
<400 copies/ml at week 22, n (%)
P-value (vs. LVD) 0.206 NR* NRY -
HBV DNA by Quantiplex assay
HBV DNA <0.7 MEq/ml (2.5 pg/ml) at week 22, n (%) 23 (65.7) 32 (94.1) 32 (100) 31 (93.9)
P-value (vs. LVD) 0.002 1.000 NR? -

Normalization of ALT levels®
At week 22, n/n with abnormal baseline (%)

24/32 (75.0)

29/34 (85.3) 24/30 (80.0) 25/32 (78.1)

P-value (vs. LVD) 0.842 0.439 0.880 -
Loss of HBeAg and seroconversion at week 48"
HBeAg loss, n/n HBeAg positive at baseline (%) 3/30 (10.0) 4/30 (13.3) 1/28 (3.6) 1/30 (3.3)
HBeAg seroconversion 3/30 (10.0) 4/30 (13.3) 1/28 (3.6) 1/30 (3.3)
P-value (vs. LVD) 0.605 0.350 1.000 -
Response® at week 22, n (%) 5(14.3) 7 (20.6) 5 (15.6) 309.1)
P-value (vs. LVD) 0.735 0.190 0.480 -

# Estimated differences are regression-adjusted for baseline HBV DNA and HBeAg status

® Two-sided test indicates inferiority of the entecavir 0.01 mg dose
¢ Two-sided test indicates superiority of the entecavir dose

9 Not reported because expected counts <5

® WHO grade 0, ALT <1.25 x upper limit of normal

f Seroconversion was defined as disappearance of HBe-antigen and appearance of HBe-antibody

& Response was defined as HBV DNA levels <0.7 MEg/ml, HBeAg negativity and ALT <1.25 x ULN for HBeAg-positive patients and HBV
DNA levels <0.7 MEg/ml and ALT <1.25 x ULN for HBeAg-negative patients

ETV entecavir
LVD lamivudine

treatment groups, respectively, and by 9.1% of patients in
the lamivudine treatment group at week 22, and there were
no significant differences in the rates of response between
the four treatment groups (Table 2).

Resistance analysis

During the treatment period, serum HBV DNA level
increased by 1 log;o copies/ml or more from its nadir in
one patient in the entecavir 0.01 mg group and one patient
in the lamivudine 100 mg group. Nucleotide sequence
analysis of the DNA polymerase coding region, using viral
samples collected from these two patients at day 1 and at
week 22, revealed no lamivudine-resistance substitutions
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(rt180 and rt204 amino acid residues) [17, 18] or entecavir-
resistance substitutions (rt184, rt202, and rt250 amino acid
residues) [19].

Safety

During the study, adverse events were experienced by
similar proportions of patients in the entecavir 0.01, 0.1,
and 0.5 mg groups and the lamivudine 100 mg treatment
group (97.1%, 97.1%, 91.2%, and 100.0%, respectively).
Most adverse events were of mild or moderate intensity
(grade 1/2) and transient. The most frequently reported
adverse events (affecting > 10% of patients in any one
treatment group) included nasopharyngitis, headache, and
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Table 4 Summary of adverse events and laboratory abnormalities during the 24-week blinded treatment phase
ETV 0.01 mg ETV 0.1 mg ETV 0.5 mg LVD 100 mg
(n = 35) (n=34) (n = 34) (n =34)
Any adverse events 34 (97) 33 (97) 31 (91) 34 (100)
Most frequent clinical adverse events,® n (%)
Nasopharyngitis 9 (25.7) 10 (29.4) 11 (32.4) 10 (29.4)
Headache 6 (17.1) 7 (20.6) 2 (5.9) 7 (20.6)
Diarrhea 129 129 4 (11.8) 4 (11.8)
Grade 3/4 clinical adverse events, n (%) 0 0 1(2.9) 1(2.9)
Grade 3/4 laboratory adverse events, 1 (%) 2 (5.7) 4 (11.8) 2 (5.9) 4 (11.8)
Any serious adverse events, n (%) 0 1(2.9) 2059 129
Discontinuations due to adverse events,® n (%) 0 0 1(2.9) 129)
ALT flares,® n (%) 0 129 1(2.9) 2 (5.9)
Death, n (%) 0 0 0 0

# Occurring in at least 10% of patients

® One patient treated with ETV 0.5 mg discontinued the study drug due to hepatic cirrhosis. One patient treated with lamivudine discontinued

due to increased ALT

¢ ALT flare defined ALT >2 x baseline and 10 x ULN
ETV entecavir

LVD lamivudine

diarrhea (Table 4). Grade 3/4 clinical adverse events
occurred in one patient in the entecavir 0.5 mg group
(colon carcinoma) and one patient in the lamivudine group
(anal ulcer); neither of these events was considered to be
related to the study drug. Serious adverse events were
limited to the above-mentioned case of colon carcinoma,
serum ALT elevation (entecavir 0.1 mg group [n = 1],
entecavir 0.5 mg group [n = 1]), and serum aspartate
aminotransferase (AST)/ALT elevation (lamivudine
100 mg group [n = 1]), but these were not considered to
be causally related to the study drug and did not necessitate
treatment discontinuation. Transient ALT flares (serum
ALT >2 x baseline level and >10 x ULN) occurred in
four patients (entecavir 0.1 mg group [n = 1], entecavir
0.5 mg group [r = 1], and lamivudine 100 mg group
[» =2]) and were associated with HBV DNA level
decreases of 2 log;y copies/ml or more. None of the ALT
flares were associated with hepatic decompensation and
serum ALT and AST levels recovered to less than
1.25 x baseline level on continuation of the study
treatment.

Discussion

The global ETV-005 study reported that entecavir was
superior to lamivudine at reducing viral load in nucleoside-
naive patients with CHB infection [15]. We conducted the
present study, using an identical design to the ETV-005
study, to determine whether the findings from this earlier

study are applicable to Japanese patients. In keeping with
the previous findings, our results indicate that entecavir
produces a dose-related reduction in serum HBV DNA
level (0.01 < 0.1 < 0.5 mg) in nucleoside-naive Japanese
patients with CHB; the log dose-response curves for the
reduction in serum HBV DNA level with entecavir in the
two studies were similar, with estimated regression curve
slopes of —1.24 (Japanese study) and —1.32 (global study).
In addition, both studies demonstrated the noninferiority of
the entecavir 0.1 mg group compared with the lamivudine
100 mg group and the superiority of the entecavir 0.5 mg
group compared with the lamivudine 100 mg group. The
demonstration of a dose-response relationship for entecavir
and the superiority of the entecavir 0.5 mg dose over
lamivudine confirm that the antiviral activity of entecavir
in Japanese patients is similar to that observed in study
ETV-005. In a previous study, Ono et al. [14] demonstrated
that the in vitro potency of entecavir was up to 2,200 times
greater than that of lamivudine. The results presented here
substantiate these earlier in vitro data and confirm the
greater potency of entecavir over lamivudine in patients
with CHB.

Serum ALT normalization rates with entecavir 0.5 mg
and lamivudine 100 mg (~80%) were higher in the pres-
ent study than those reported in the ETV-005 study (ent-
ecavir 0.5 mg, 69.0%; lamivudine 100 mg, 59.1%) [15]. In
keeping with previous findings [20, 21], the incidence of
entecavir-associated serum ALT flares in Japanese patients
was low. The serum ALT flares occurred against a back-
ground of 2 log;o copies/ml or more reductions in serum
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HBV DNA level, and serum ALT levels subsequently
normalized without discontinuation of entecavir. There-
fore, the serum ALT flare noted here may indicate recovery
of the host’s immune response arising from the reduction in
HBYV viral titer [22, 23]. ALT flares have been reported
after the discontinuation of entecavir therapy [15, 16], thus
necessitating long-term follow-up to identify possible
posttreatment viral rebound.

In conclusion, the results of this dose-ranging study
demonstrate a clear dose-response relationship for ente-
cavir in terms of mean HBV DNA level reduction at week
22. Entecavir 0.5 mg was significantly more effective than
lamivudine 100 mg in reducing HBV DNA levels in
nucleoside-naive Japanese adult patients with CHB. At this
dose level, entecavir treatment resulted in serum HBV
DNA levels of less than 400 copies/ml in 100% of patients
and normalization of serum ALT levels in 80% of patients
after 22 weeks. Moreover, entecavir 0.5 mg once daily was
well tolerated and showed a comparable safety profile to
lamivudine.
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Case—control study for the identification of virological
factors associated with fulminant hepatitis B
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Background: Host and viral factors can promote the devel-
opment of fulminant hepatitis B (FHB), but there have beenno
case-control studies for figuring out virological parameters
that can distinguish FHB.

Methods: In a case—control study, virological factors associ-
ated with the development of FHB were sought in 50 patients
with FH developed by transient hepatitis B virus (HBV) infec-
tion (FH-T) and 50 with acute self-limited hepatitis B (AHB} who
were matched for sex and age. In addition, 12 patients with
FH developed by acute exacerbation (AE} of asymptomatic
HBV carrier (ASC) (FH-C) were also compared with 12 patients
without FH by AE of chronic hepatitis B {AE-C).

Results: Higher HBV. DNA levels, subgenotype B1/8j,
A1762TIG1764A, G1896A, G1899A and A2339G mutation
were significantly more fréquent (P < 0.05), while hepatitis B
e-antigen was less frequent in the FH-T patients than AHB.
In multivariate analysis, G1896A mutation (odds ratio [OR],

13.53; 95% confidence interval [Cl], 2.75-66.64), serum HBV
DNA more than 5.23 log coples/mL (OR, 5.14; 95% Cl, 1.10~
24.15) and total bilirubin more than 10.35 mg/mL (OR, 7.81;
95% Cl, 1.77-34.51) were independently associated with a
fulminant outcome by transient HBV infection. On the other
hand, in comparison with the patients between FH-C and AE-C
groups, there was no significant difference of virological
factors associated with the development of FHB.

Conclusion: A number of virological factors have been
defined that may distinguish FH-T from AHB in a case—control
study. The pathogenic mechanism of FHB between transient
HBV. infection and AE of ASC would be different.

Key words: acute exacerbation of asymptomatic hepatitis B
virus carrier, fulminant hepatitis, genotypes, transient
hepatitis B virus infection
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INTRODUCTION

N JAPAN; 634 patients with fulminant hepatitis (FH)
were registered from 1998-2003. Of them, 41.8%
were infected with hepatitis B virus (HBV) that is the
most frequent cause of FH there.! HBV is classified into
eight genotypes (A-H) based on a sequence divergence
of more than 8% in the entire genome of approximately
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