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Abstract This study compared virologic response to
entecavir monotherapy and de novo lamivudine plus ade-
fovir (LAM + ADV) combination therapy in patients with
chronic hepatitis B (CHB) with high viral load (HVL).
Hepatitis B e antigen (HBeAg)-positive patients [hepatitis
B virus (HBV) DNA levels >1 x 10’ copies/ml] were
assigned to LAM 4+ ADV or entecavir treatment. The
primary efficacy endpoint measure of the multicenter
prospective cohort study was proportion of patients with
CHB with virologic response, defined as HBV DNA

<300 copies/ml at week 48. During treatment, 39.1 % (18/
46) of patients in the LAM + ADV group and 48.1 % (25/
52) of those in the entecavir group achieved virologic
response in week 48 (P = 0.37). A baseline alanine
aminotransferase (ALT) level >5 x ULN (upper limit of
normal) or baseline serum HBV DNA level <8 log;o IU/ml
could predict virologic response at week 48 (P = 0.025).
The mean reduction in HBV DNA was comparable
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(P = 0.45); no significant difference was found in the
proportion of ALT normalization (P = 0.46) or HBeAg
seroconversion (P = 0.88). Two cases of genotypic resis-
tance were found (rtM204 V + rtL.180 M and rtA181T/V)
in the LAM + ADV group, with a resistance rate of 4.3 %;
there was no genotypic resistance in the entecavir group
(P = 0.13). De novo LAM + ADYV combination therapy is
as effective as entecavir monotherapy in HBeAg-positive
patients with CHB with HVL. Moreover, genotypic resis-
tance was only found in the LAM + ADV group at week
48. Baseline ALT levels >5 ULN or baseline serum HBV
DNA levels <8 log;o IU/ml were favorable predictors of
virologic response in CHB with HVL.

Keywords Chronic hepatitis B - High viral load -
Nucleos(t)ide analogs - Virologic response

Abbreviations
ADV Adefovir dipivoxil

ALT Alanine aminotransferase
CHB Chronic hepatitis B

ETV Entecavir

HBeAb Hepatitis B e antibody
HBeAg Hepatitis B e antigen
HBsAb Hepatitis B surface antibody
HBsAg Hepatitis B surface antigen
HBV Hepatitis B virus

HVL High baseline viral load
LAM Lamivudine

NUC Nucleos(t)ide analog

PCR Polymerase chain reaction
ULN Upper limit of normal
YMDD Tyrosine-methionine-aspartate-aspartate
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Introduction

Chronic hepatitis B virus (HBV) infection affects an esti-
mated 400 million people worldwide and remains a serious
clinical problem because of its potential adverse outcomes,
including cirrhosis, hepatic decompensation, and hepato-
cellular carcinoma. The goals of therapy in chronic hep-
atitis B (CHB) are to suppress HBV replication in a
sustained manner to achieve hepatitis B e antigen (HBeAg)
seroconversion in HBeAg-positive patients and eventually
prevent disease progression. Long-term therapy with oral
nucleos(t)ide analogs (NUCs) is an effective strategy for
CHB patients.

Available evidence suggests that CHB patients with
high viral load (HVL) at baseline are less likely to
achieve virologic response and more likely to be asso-
ciated with high resistance than those with lower viral
load [1, 2]. In a study involving 1006 CHB patients with
a median follow-up period of 7.7 years, 8.5 % of
patients developed hepatocellular carcinoma, and HVL
was proved as a risk factor [3]. In HBeAg-positive
patients, serum HBV DNA levels at baseline <9 logq -
copies/ml or alanine aminotransferase (ALT) levels >2
ULN (upper limit of normal) were confirmed as strong
predictors of favorable virologic and serological out-
comes at week 104, including undetectable serum HBV
DNA by PCR assay and HBeAg seroconversion [4].
Until now, antiviral therapy of HBV infection with HVL
remains a clinical challenge. It is unclear what kind of
treatment adaptation is optimal for CHB with HVL.

Treatment options for CHB with HVL recommended by
Chinese CHB clinical practice guidelines suggest de novo
combination therapy and potent agents with a high genetic
barrier to resistance [5]. Lamivudine (LAM), the first oral
agent approved for treatment of CHB, has a well-estab-
lished safety and efficacy profile [6]. However, the clinical
benefit is difficult to sustain over a long-term treatment,
owing to the selection of HBV mutants to resistance, which
occur at rates of 14-32 % annually [7]. Management of
LAM-resistant CHB requires rescue therapy with appro-
priate complementary drugs without cross-resistance, such
as adefovir dipivoxil (ADV). Entecavir (ETV), with potent
HBYV inhibition and a high barrier to resistance, is initially
recommended as a first-line NUC in most guidelines.
However, it is still unclear which treatment adaptation is
better for naive CHB patients with HVL treated with de
novo combination therapy or potent agent monotherapy.
Therefore, the aims of this multicenter prospective cohort
study were to investigate the one-year efficacy of de novo
combination therapy of LAM with ADV (LAM + ADV)
and ETV monotherapy in any potential differences for
treatment-naive CHB patients with HVL.
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Subjects and methods
Subjects

The multicenter prospective cohort study was conducted
from July 2011 to September 2013. Patients with CHB
aged 16-61 years were enrolled if they were hepatitis B
surface antigen (HBsAg)-positive for at least 6 months and
HBeAg-positive with HVL at baseline (defined as serum
HBV DNA levels >1 x 107 copies/ml), accompanied by
ALT levels greater than the ULN, documented on two
separate occasions at least 2 weeks apart, with the latest
ALT >2 x ULN. Patients were excluded if they had
received previous treatment with interferon or NUCs, if
they confirmed any evidence of pregnancy, if they had
metabolic liver disease or markers of co-infections with
hepatitis C virus, hepatitis D virus or HIV, or if they had
autoimmune hepatitis, heavy alcohol abuse, liver cirrhosis,
or hepatocellular carcinoma. The Institutional Review
Board of Nanfang Hospital, Southern Medical University,
had approved the study (ID: ZHF2011206). Each enrolled
patient provided informed consent.

Of the 120 patients who met the enrollment criteria and
were included at the four hospitals, 98 patients were treated
with the study drugs and completed the 48-week follow-up
(Fig. 1). The most common reasons for withdrawal were
patient’s request (LAM + ADV, 9; ETV, 8), self-with-
drawal (LAM + ADV, 2; ETV, 1), and pregnancy

Enroliment: 120 patients

I
- !

Allocated to LAM+ADV Allocated to ETV group
group (n=58) (n=62)

A A

Discontinued study
prematurely (n=12) due to:
® Patients' request (n=9)
® Non-compliance (n=2)
® pregnancy (n=1)

Discontinued study
prematurely (n=10) due to:
® Patients' request (n=8)
® Non-compliance (n=1)
® pregnancy (n=1)

A4

Competed the 48-week
follow-up (n=46).

46 patients of PP population
were included in efficacy
analysis.

Competed the 48-week
follow-up (n=52).

52 patients of PP population
were included in efficacy
analysis.

Fig. 1 Flowchart of study. ADV adefovir dipivoxil, ETV entecavir,
LAM lamivudine, PP per-protocol
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(LAM + ADV, 1; ETV, 1). Because patients might have
taken economic burden into consideration of NUC choice,
the treatment was suggested by clinical physicians and
decided by patients. Forty-six (46.9 %) of the 98 patients
received LAM plus ADV combination therapy, and the
remaining 52 (53.1 %) patients received ETV monother-
apy. The demographic and baseline characteristics of the
two groups are shown in Table 1. The proportion of men to
women was not significantly different between the two
study groups (P = 0.56). Groups were similar in terms of
ALT levels (217.9 £ 1249 vs. 216.1 &+ 163.9 U/,
P = 0.95) and serum HBV DNA levels (7.88 £ 0.65 vs.
7.91 £+ 0.75 log;o IU/ml, P = 0.84).

Laboratory tests

Serum ALT levels were measured by automated tech-
niques. Levels of HBV serological markers were deter-
mined using a commercially available radioimmunoassay
(ARCHITECT i2000SR, Abbott Laboratories, 100 Abbott
Park Road, Illinois, USA). Serum HBV DNA levels were
measured using real-time PCR quantification, the Cobas
Ampliprep/Cobas TagMan, version 2.0 (CAP/CTM, Roche
Molecular Systems, Inc., Pleasanton, CA, USA). The
manufacturer reports an HBV DNA linear range of
20-1.7 x 10® IU/ml (1 TU/ml = 5.82 copies/ml).

Follow-up

The enrolled patients were followed up four teaching
hospitals: Nanfang Hospital of Southern Medical Univer-
sity in Guangzhou (45 patients), Southwest Hospital of the
Third Military Medical University in Chongqing (20
patients), the Second Xiangya Hospital of Central South
University in Changsha (19 patients), and the Affiliated Sir
Run Run Shaw Hospital of Zhejiang University in Hang-
zhou (14 patients).

Serum ALT levels, levels of HBV serological markers,
and serum HBV DNA levels were evaluated every
12 weeks from baseline to week 48. Levels of HBV sero-
logical markers and serum HBV DNA levels were mea-
sured at the central laboratory (Nanfang Hospital), and

serum ALT levels were assessed at local laboratories
according to standard procedures.

Efficacy and safety endpoints

The primary efficacy endpoint measure of the study was
the proportion of CHB patients with virologic response,
defined as HBV DNA <300 copies/ml (52 IU/ml,
1.72 log;o IU/ml) at week 48. Secondary efficacy end-
point measures included mean serum HBV DNA reduc-
tion and the proportions of patients with ALT
normalization, HBeAg loss or seroconversion, virologic
breakthrough, primary non-response, and genotypic
resistance. Safety analysis included all patients who
enrolled and received study medication and had at least
one safety assessment since the baseline. Safety assess-
ment included assessment of adverse events and labora-
tory abnormalities. The change in blood creatinine
concentration in patients receiving ADV treatment was
also calculated.

Primary non-response was defined as a decrease in
serum HBV DNA <2 log;o IU/ml after at least 24 weeks
of therapy [8]. Virologic breakthrough was defined as a
confirmed increase in HBV DNA >1 log;, compared with
the nadir after achieving an initial response during antiviral
therapy [9]. Genotypic resistance was defined as detection
of mutations in the HBV genome that are known to confer
resistance during antiviral treatment [10].

Statistical analysis

Continuous variables were expressed as mean and stan-
dard deviation, and categorical variables were expressed
as percentages. The HBV DNA levels were expressed in
logarithmic units (log;o IU/ml). The Chi-square test and
t test were applied when appropriate, to determine
whether the results were statistically different. The sta-
tistical significance of all tests was set as P < 0.05 by
two-tailed tests. Data analyses and quality control pro-
cedures were performed using SPSS for Windows, ver-
sion 13.0 (SPSS Inc. 233 South Wacker Drive, 11th
Floor, Chicago, USA).

Table 1 Demographic and
baseline characteristics by

groups

Variables LAM + ADV group ETV group P value
Sample size 46 52 -

Age” (years) 31.6 £ 9.7 303 £ 82 0.46
Gender (M/F) 33/13 40/12 0.56
ALT?* (U/L) 2179 £+ 1249 216.1 £ 163.9 0.95
HBV DNA level® (log;o TU/ml) 7.88 + 0.65 791 + 0.75 0.84

? Expressed as mean + SD
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Results
Virologic response

Virologic response at week 24 was generally consistent
with the response at week 48 (Table 2). In the 24-week
analysis, 26.1 (12/46) and 26.9 % (14/52) (P = 0.93) of
patients in the LAM + ADV and ETV groups, respec-
tively, achieved complete viral response, defined as HBV
DNA <300 copies/ml. This viral control trend was main-
tained and continued to week 48, with 39.1 (18/46) and
48.1 % (25/52) in the LAM + ADV and ETV groups,
respectively, achieving complete viral suppression
(P =0.37).

The viral quantification curves were almost identical for
each treatment (Fig. 2). No statistically significant differ-
ence in HBV DNA decrease was observed between groups
at week 24 (5.36 £ 1.48 vs. 5.27 £ 1.16 log;o [U/ml,
P=0.72) and week 48 (5.69 £ 131 vs. 587 %
1.06 log o IU/ml, P = 0.45), respectively.

Biochemical and serologic responses

There were no significant differences between the two
treatment groups in biochemical endpoints at week 24 and
week 48. Normalization of ALT levels was achieved in 76.1
(35/46) and 71.2 % (37/52) of patients in the LAM + ADV
and ETV groups, respectively, at week 24 (P = 0.58). At
week 48, 91.3 % (42/46) of patients who received
LAM + ADV and 86.5 % (45/52) of patients who received
ETV achieved ALT level normalization (P = 0.46).

Table 2 Efficacy results at week 24 and week 48
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Fig. 2 Mean HBV DNA curves of two study groups. In the
LAM + ADV group, the mean HBV DNA level decreased from
7.88 £ 0.65 at baseline to 2.52 £ 1.33 log;o IU/ml at week 24 and
2.19 £ 1.41 log;o IU/ml at week 48. Similarly, in the ETV group, the
mean HBV DNA level decreased from 7.91 % 0.75 log;o IU/ml to
2.65 £+ 1.30 log;o IU/ml and 2.04 £ 1.04 log;o IU/ml in the two
groups, respectively. ADV adefovir dipivoxil, ETV entecavir, HBV
hepatitis B virus, LAM lamivudine

We had observed progressively increasing rates of
HBeAg seroconversion in the LAM + ADV group and
similar results in the ETV group (Fig. 3). At week 24,
6.5 % (3/46) of patients in the LAM + ADV group and
7.7 % (4/52) in the ETV group experienced HBeAg
seroconversion (P = 0.82). At week 48, 13.0 % (6/46) in
the LAM + ADV group and 11.5 % (6/52) in the ETV
group achieved HBeAg seroconversion (P = (.82).

Variables Week 24 Week 48
LAM + ADV ETV P value LAM + ADV ETV P value

Sample size 46 52 - 46 52 -
Virologic response® 26.1 % (12/46) 26.9 % (14/52) 0.93 39.1 % (18/46) 48.1 % (25/52) 0.37
HBV DNA reduction 5.36 + 1.48 527 £ 1.16 0.72 5.69 + 1.31 5.87 + 1.06 0.45
ALT normalization 76.1 % (35/46) 71.2 % (37/52) 0.58 91.3 % (42/46) 86.54 % (45/52) 0.46
HBeAg loss 6.5 % (3/46) 9.6 % (5/52) 0.58 17.4 % (8/46) 13.5 % (7/52) 0.59
HBeAg seroconversion 6.5 % (3/46) 7.7 % (4/52) 0.82 13.0 % (6/46) 11.5 % (6/52) 0.82
Primary non-response 6.5 % (3/46) 1.9 % (1/52) 0.25 0 0 -
Virologic breakthroughb - - - 0.9 % (5/46) 5.8 % (3/52) 0.36
Genotypic resistance® - - - 4.3 % (2/46) 0 0.13

 Virologic response was defined as serum HBV DNA <300 copies/ml

® Virologic breakthrough was defined as a confirmed increase in HBV DNA >1 log;, compared to the nadir after achieving an initial response

during the antiviral therapy

¢ Primary non-response was defined as a decrease in serum HBV DNA <2 log;o IU/mL after at least 24 weeks of therapy
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Fig. 3 Cumulative HBeAg seroconversion over time. Among 46
patients in the LAM + ADV group, an accumulated 1, 3, 3, and 6
patients, respectively, experienced HBeAg seroconversion at each
follow-up visit; for the ETV group, accumulated 1, 4, 4, and 6 patients
experienced HBeAg seroconversion. ADV adefovir dipivoxil, ETV
entecavir, HBeAG hepatitis B e antigen, LAM lamivudine

Primary non-response, virologic breakthrough,
and resistance

Three patients in the LAM + ADV group and one patient
in the ETV group experienced primary non-response at
week 24 (6.5 vs. 1.9 %, P = 0.25), as defined by the
guidelines of the American Association for the Study of
Liver Disease. However, we continued to observe serum
HBYV DNA levels with further treatment and found that all
patients in both treatment groups who experienced primary
non-response at week 24 achieved HBV DNA decrease
>2 log;o IU/ml at week 48.

Among the patients enrolled (n = 98), there were eight
episodes of confirmed virologic breakthrough (five in the
LAM + ADV group and three in the ETV group) at week
48. Virologic resistance was assessed by evaluating geno-
typic changes using HBV polymerase/reverse transcriptase
assay in patients who experienced virologic breakthrough.
Three patients in the LAM + ADV group and two patients
in the ETV group admitted that they administered the drugs

Table 3 Factors associated with virologic response at week 48

irregularly. Only two cases of resistance were found
(rtM204 V 4 rtL180 M and rtA181T/V, respectively) in
the LAM + ADV group with a corresponding resistance
rate of 4.3 %, compared with absence of genotypic resis-
tance in the ETV group (P = 0.13).

Analysis of baseline ALT levels or baseline HBV
DNA levels as predictors of 48-week treatment
response

We also explored the relationships between baseline
characteristics and the outcomes of virologic response at
week 48. A total of 43 patients experienced virologic
response at week 48 with baseline ALT levels of
259.6 £ 163.1 U/l and baseline serum HBV DNA levels of
7.67 £ 0.78 logo IU/ml, significantly different from the
other patients with baseline ALT levels of
183.6 £+ 122.80 U/l (P = 0.01) and baseline serum HBV
DNA levels of 8.08 &+ 0.58 log;o IU/ml (P = 0.004).
Furthermore, a multivariate logistic regression analysis was
designed to aid in the prediction of virologic response at
week 48 included baseline characteristics and type of
treatment (Table 3). The baseline ALT levels >5 ULN or
baseline serum HBV DNA levels <8 log;y, IU/ml were
strong predictors for the virologic response at week 48
(P = 0.046 and P = 0.029, respectively). Odds ratio for
baseline ALT levels >5 ULN versus <5 ULN was 2.35
(95 % confidence interval (CI) 1.02-5.46), and that for
baseline serum HBV DNA levels <8 versus >8 log;o [U/
ml was 2.56 (95 % CI 1.10-5.94).

Drug safety

Both LAM + ADV and ETV were well tolerated through
the 48 weeks. No serious adverse events were identified
during 48-week treatment in the two groups. No patients
experienced an on-treatment hepatic flare or liver failure
during treatment periods. No renal relative adverse events
occurred that were attributed to the study drug by the
clinical investigators. According to the changes in blood

Variables Univariate analysis Multivariate analysis
OR 95 % CI P OR 95 % CI P
Type of treatment 1.44 0.65-3.22 0.374
Age 1.02 0.97-1.07 0.407
Gender 1.93 0.77-4.84 0.160
Baseline ALT levels
(> 5 ULN vs < 5 ULN) 2.39 1.06-5.43 0.037 2.35 1.02-5.46 0.046
Baseline HBV DNA levels (>8 vs. <8 logjo IU/ml) 2.59 1.14-5.92 0.023 2.56 1.10-5.94 0.029

OR odds ratio, CI confidence interval
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creatinine concentration in patients in the LAM + ADV
group, we confirmed an absence of renal impairment, with
blood creatinine concentrations greater than 1.2 mg/dl.

Discussion

Studies have shown that a high HBV DNA level is an
independent predictor of LAM and telbivudine resistance
and increased the risk of hepatocellular carcinoma [3, 4, 7,
11]. These results contributed to the determination of CHB
patients with HVL as a clinical challenge to improve the
efficacy of antiviral therapy and achieve desirable thera-
peutic endpoints. The optimal treatment strategy for CHB
patients with HVL needed to be supported by further study.
This study is the first multicenter, prospective cohort study
to evaluate the efficacy and safety of combination therapy
of LAM with ADV and ETV monotherapy.

Yuen et al. have recently reported a study of treatment-
naive CHB patients who received ETV for 3 years. In their
study, 90.2 % of patients with baseline HBV DNA
<5.9 log;( copies/ml had achieved virologic response at
week 52, in contrast to only 66.2 % of patients with HVL
(=8 log;( copies/ml) [12]. Other studies have confirmed
that a serum HBV DNA level <9 log, copies/ml at
baseline is a strong predictor for virologic outcome at week
104 [4]. Data from the present 48-week study suggest, too,
that CHB patients with HVL are less likely to achieve
virologic response than normal CHB patients. In a cohort
of 70 patients with HVL (HBV DNA 2107 copies/ml),
Jianchun [13] reported that the virologic response of
combination therapy of LAM with ADV is better than ETV
monotherapy. However, he admitted that the limitation of
sample size resulted in biased data. Moreover, the study
tested the serum HBV DNA levels by using general PCR
assay, the lower limit of which is 1000 copies/ml, which
was hardly sufficient to ensure the reality of the virologic
response [14]. In a meta-analysis published in Virology
Journal, Liu et al. [15] included four randomized controlled
trials and cohorts study to determine the efficacy of LAM
plus ADV compared with ETV monotherapy in the treat-
ment of chronic hepatitis B patients. The meta-analysis
indicated that combination therapy (LAM + ADV) was
more effective than switching to entecavir monotherapy
and had longer-lasting effects in the treatment of CHB.
However, in the included studies, Yu included 32 HBeAg-
negative patients (30.8 %) at baseline [16]. Also, a total of
26 HBeAg-negative patients (36.6 %) and 22 patients
(30.9 %) with cirrhosis were included in Wang’s study
with the serum HBV DNA levels being only between 5 and
6 log|o copies/ml [17]. In another study by Wei, the
baseline serum HBV DNA levels were not reported and
treatment groups were not compared to show the balanced
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at baseline with respect to demographics and other char-
acteristics [18]. More importantly, this meta-analysis tested
the serum HBV DNA levels using general PCR assay,
while guidelines from the Asian Pacific Association for the
Study of the Liver suggest Cobas TagMan real-time PCR
assay (the lower limit of which is 20 IU/ml) [10]. Our
study included HBeAg-positive patients with HVL and
tested the serum HBV DNA levels before and after treat-
ment using Cobas TagMan real-time PCR. The results
indicated that there was no statistical difference in viro-
logic response between combination therapy with
LAM + ADV and ETV monotherapy. These results sug-
gest that both LAM 4+ ADV combination therapy and ETV
monotherapy can be effective in treating patients with CHB
with HVL. However, the major limitations of the study
include the relatively limited number of CHB patients and
the relatively short observation period which may influence
the evaluation of long-term efficacy. It is necessary to be
concerned to prolong and enlarge the study in the next
period.

Based on data from the study, combination therapy did
not induce a higher serological response. At week 24 and
week 48, HBeAg seroconversion rates were similar
between the LAM 4 ADV group and the ETV group (6.5
vs. 7.7 %, 13.0 vs. 11.5 %). A study confirmed that serum
HBV DNA levels <9 log;o copies/ml is a positive pre-
dictor of HBeAg seroconversion with Peg-interferon-o2a
treatment [19]. Among patients with CHB who received
NUC treatment, studies showed that 22.2 % of patients
with CHB treated with ETV experience HBeAg serocon-
version at week 48, compared with 13 % of patients treated
using ADV and 13-29 % of patients using LAM [12, 20,
21]. In the present studies, only 11.5 % of patients treated
with ETV achieved HBeAg seroconversion compared with
13.0 % of patients treated with LAM + ADV. Patients
with CHB with HVL should be regarded as a negative
factor to HBeAg seroconversion in NUC treatment as are
patients with CHB for interferon treatment.

The experience of virologic primary non-response or
virologic breakthrough is an important incident in anti-
HBV treatment. Clinical practice guidelines for the treat-
ment of CHB have recognized that resistance may result in
primary non-response or virologic breakthrough on therapy
[9]. In addition, NUC-related HBV resistance is associated
with prior treatment with NUC or treatment-naive patients
with HVL [1]. A report involving four multicenter, con-
trolled, phase 3 trials indicated that high baseline HBV
DNA level, high body mass index, and male sex were
significant and independent predictors for developing tyr-
osine-methionine-aspartate-aspartate (YMDD) variants in
LAM treatment (P < 0.03) [7]. The four patients (three in
the LAM + ADV group and one in the ETV group) in our
study who experienced primary non-virologic response all
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had a partial virologic response with mean HBV DNA
reduction of 3.36 + 1.05 log;o IU/ml (range
2.36-4.78 log;o IU/ml) during the next 24-week treatment.
A genotypic resistance test was performed in eight patients
(five in the LAM + ADV group and three in the ETV
group) who experienced virologic breakthrough. Finally,
one case with rtM204V + rtL.180M mutation and one case
with rtA181T/V mutation were confirmed from the
LAM + ADV group. The three patients from the
LAM + ADV group admitted that they had administered
the drugs irregularly, and frequently missed doses. Our
results suggest that ensuring patients’ adherence to drug
treatment regimens might contribute to virologic break-
through more frequently [21, 22]. Meanwhile, for virologic
breakthrough, it is necessary to monitor closely and iden-
tify patients with CHB with HVL, especially those with
biochemical breakthrough characterized by an increased
serum ALT level. Although the difference in primary non-
response between LAM + ADV combination therapy and
ETV monotherapy was not significant, it is worth consid-
ering that a 3.5-fold difference in proportion of patients
who experienced primary non-response in ETV group
(1.9 %) and LAM + ADV group (6.5 %). We acknowl-
edge that the number of patients for the current study is
limited and a large number of the CHB patients with HVL
are still need to be investigated.

Renal laboratory abnormalities reported with 30 mg
daily ADV were not found with the 10-mg dosage during
the 1-year study period, as the results from this study
showed. However, another study reported that the cumu-
lative incidences of renal impairment at 1, 3, and 5 years
were 1.4, 7.5, and 10.5 %, respectively, defined as esti-
mated glomerular filtration rate <50 ml/(min 1.73 m?)
[22]. It is suggested that, however, renal function should
still be noted among patients with CHB receiving
LAM + ADV therapy.

The 2-year-long GLOBE trial identified that baseline
ALT level =2 ULN is a strong predictor of better efficacy
outcomes at week 104 in telbivudine treatment [4]. In this
study, we found that a high ALT levels at baseline (>5
ULN) or n relative low HBV DNA levels (<8 log;o IU/ml)
were significant predictors of a favorable virologic
response at week 48. This suggests that, compared with
patients with general CHB, those patients with CHB with
HVL need a higher ALT level at baseline to achieve a
better virologic outcome in antiviral treatment.

A previous cost-effectiveness study by Veenstra et al.
[23] has reported a benefit for ETV versus LAM + ADV
for HBeAg-seropositive CHB patients, supporting the use
of ETV as first-line therapy. Although the price of the
LAM + ADV and ETV is different in the USA and China,
the conclusion is still valuable to those Chinese CHB
patients with HVL. In Guangzhou of China, the cost of the

ETV (921 yen/month) is greater than that of the
LAM + ADV (889 yen/month), and a cost-effectiveness
analysis is necessary in order to provide knowledge that
may facilitate an informed choice between the two
treatments.

One limitation of this study was the lack of random-
ization of patients. Because the drug in the study was not
free, patients might have taken economic burden into
consideration when choosing NUCs. However, the baseline
demographics were similar and comparable in the two
groups. Another limitation was the relatively large number
of patients who dropped out of the study. A total of 98
patients from 120 patients were included in the efficacy
analysis, with a dropout rate of 18.3 %, still less than the
upper limit of 20 %, and it is unlikely to contribute to the
biased results in this study.

In conclusion, this study showed that combination
therapy of LAM with ADV and ETV monotherapy can be
used both to suppress HBV replication and to improve
clinical outcomes in 48 weeks of treatment. However, for
patients with CHB with HVL who received LAM + ADV
combination therapy, it is still necessary to be aware of the
possibility of HBV mutation to drug-resistant forms. We
must pay close attention to the incidence of primary non-
response and virologic breakthrough. Baseline ALT levels
>5 ULN or HBV DNA levels <8 logo IU/ml were
favorable predictors of virologic response at week 48 in
CHB with HVL. As for the CHB patients with HVL in a
long-term treatment, the optimal treatment strategy still
needs to be evaluated.
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