
Suk Bae Kim, Il Han Song, Young Min Kim, Ran Noh, Ha Yan Kang, Hyang Ie Lee, Hyeon Yoong Yang, 
An Na Kim, Hee Bok Chae, Sae Hwan Lee, Hong Soo Kim, Tae Hee Lee, Young Woo Kang, Eaum Seok Lee, 
Seok Hyun Kim, Byung Seok Lee, Heon Young Lee

Long-term treatment outcomes of clevudine in antiviral-
naive patients with chronic hepatitis B

Suk Bae Kim, Il Han Song, Young Min Kim, Ran Noh, Ha 
Yan Kang, Department of Internal Medicine, Dankook Univer-
sity College of Medicine, Cheonan 330-715, South Korea
Hyang Ie Lee, Hyeon Yoong Yang, An Na Kim, Department 
of Internal Medicine, Eulji University College of Medicine, Dae-
jeon 302-779, South Korea
Hee Bok Chae, Department of Internal Medicine, Chungbuk 
University College of Medicine, Cheongju 362-711, South Korea
Sae Hwan Lee, Hong Soo Kim, Department of Internal Medi-
cine, Soonchunhyang University College of Medicine, Cheonan 
330-090, South Korea
Tae Hee Lee, Young Woo Kang, Department of Internal 
Medicine, Konyang University College of Medicine, Daejeon 
371-718, South Korea
Eaum Seok Lee, Seok Hyun Kim, Byung Seok Lee, Heon 
Young Lee, Department of Internal Medicine, Chungnam Uni-
versity College of Medicine, Daejeon 301-721, South Korea
Author contributions: Song IH designed this clinical study; 
Kim SB and Song IH performed data analysis and wrote the 
manuscript; Kim SB, Kim YM, Noh R and Kang HY interpreted 
data and drafted the manuscript; Lee HI, Yang HY, Kim AN, 
Chae HB, Lee SH, Kim HS, Lee TH, Kang YW, Lee ES, Kim 
SH, Lee BS and Lee HY took part in the study in their regional 
area and provided critical suggestions and discussion.
Correspondence to: Il Han Song, MD, PhD, Department of 
Internal Medicine, Dankook University College of Medicine, 
16-5 Anseo-dong, Cheonan 330-715, 
South Korea. ihsong21@dankook.ac.kr
Telephone: +82-41-5503924  Fax: +82-41-5563256
Received: July 26, 2012          Revised: October 22, 2012  
Accepted: October 30, 2012
Published online: December 21, 2012

Abstract
AIM: To evaluate the treatment outcomes of clevudine 
compared with entecavir in antiviral-naive patients with 
chronic hepatitis B (CHB).

METHODS: We retrospectively analyzed the clinical 

data of CHB patients treated with clevudine 30 mg/d 
and compared their clinical outcomes with patients 
treated with entecavir 0.5 mg/d. The biochemical re-
sponse, as assessed by serum alanine aminotransfer-
ase (ALT) activity, virologic response, as assessed by 
serum hepatitis B virus DNA (HBV DNA) titer, serologic 
response, as assessed by hepatitis B e antigen (HBeAg) 
status, and virologic breakthrough with genotypic mu-
tations were assessed. 

RESULTS: Two-hundred and fifty-four patients [clevu-
dine (n  = 118) vs  entecavir (n  = 136)] were enrolled. 
In clevudine-treated patients, the cumulative rates of 
serum ALT normalization were 83.9% at week 48 and 
91.5% at week 96 (80.9% and 91.2% in the entecavir 
group, respectively), the mean titer changes in serum 
HBV DNA were -6.03 and -6.55 log10 copies/mL (-6.35 
and -6.86 log10 copies/mL, respectively, in the enteca-
vir group), and the cumulative non-detection rates of 
serum HBV DNA were 72.6% and 83.1% (74.4% and 
83.8%, respectively, in the entecavir group). These 
results were similar to those of entecavir-treated pa-
tients. The cumulative rates of HBeAg seroconversion 
were 21.8% at week 48 and 25.0% at week 96 in 
patients treated with clevudine, which was similar to 
patients treated with entecavir (22.8% and 27.7%, re-
spectively). The virologic breakthrough in the clevudine 
group occurred in 9 (7.6%) patients at weeks 48 and 
15 (12.7%) patients at week 96, which primarily cor-
responded to genotypic mutations of rtM204I and/or 
rtL180M. There was no virologic breakthrough in the 
entecavir group.

CONCLUSION: In antiviral-naive CHB patients, long-
term treatment outcomes of clevudine were not inferior 
to those of entecavir, except for virologic breakthrough. 
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INTRODUCTION
Chronic hepatitis B virus (HBV) infection is a serious 
health problem worldwide and a major risk factor for 
the development of  liver cirrhosis and hepatocellular 
carcinoma (HCC), two grave complications that have a 
high morbidity and mortality[1,2]. Although the seropreva-
lence rate of  HBV in the South Korean population has 
gradually decreased since the development of  the HBV 
vaccine in the 1980s, the rate is still high compared to 
Western countries[3,4].

Since the first oral antiviral agent against HBV, la-
mivudine, was introduced in 1997[5-7], there has been a 
significant evolution in antiviral fields for patients with 
chronic hepatitis B (CHB). 

Among HBV-targeted oral agents available in Korea, 
such as lamivudine, adefovir, clevudine, entecavir, and 
telbivudine, clevudine (CLV) and entecavir (ETV) are 
now prescribed to a large extent, and they were approved 
by the South Korean Food and Drug Administration in 
2006 and subsequently marketed in Korea as a 1st-line 
treatment for patients with chronic HBV infection. CLV, 
which was developed in Korea, is a pyrimidine nucleo-
side analog with potent antiviral activity against HBV[8]. 
CLV therapy for 24 wk showed durable off-treatment vi-
rologic suppression and excellent on-treatment virologic 
response in both hepatitis B e antigen (HBeAg)-positive 
CHB patients and HBeAg-negative CHB patients[9,10]. 
However, CLV-related myopathy was found in a previ-
ous global clinical trial, which was controlled due to un-
favorable safety profiles despite a tolerable, manageable, 
and self-limited level of  adverse effects. 

In contrast, after the clinical establishment of  ETV, 
an analog of  the deoxyguanosine nucleoside, as an an-
tiviral agent against HBV, ETV has become the most 
frequently prescribed drug in clinical fields for the treat-
ment of  CHB patients both globally and in Korea, with 
advantages of  potent HBV suppression and low geno-

typic resistance[11-13].
This study was performed to evaluate the long-term 

treatment efficacy and safety of  CLV in antiviral-naive 
patients with chronic HBV infection on the basis of  
those of  ETV as a comparative standard of  the present 
study.

MATERIALS AND METHODS
Study subjects
The study subjects were CHB patients who were treated 
with CLV or ETV as a 1st-line treatment at six Univer-
sity Hospitals in Daejeon and Chungcheong provinces in 
Korea between January 2007 and March 2010. CHB was 
diagnosed either histologically or clinically. The clinical 
diagnosis of  CHB was determined through the presence 
of  hepatitis B surface antigen over at least a 6-mo pe-
riod, a high titer of  serum HBV DNA, and sustained or 
fluctuating elevations of  serum alanine aminotransferase 
(ALT) activity at the corresponding times. In this study, 
we enrolled CHB patients with a serum ALT value ≥ 80 
IU/L and serum HBV DNA titer > 100  000 copies/mL 
who had been taking CLV 30 mg or ETV 0.5 mg daily. 
We followed the global guideline for ALT value, which 
is 2 times over the normal value. Patients with the fol-
lowing criteria were excluded: age less than 18 years; 
interferon therapy within 6 mo; HCC diagnosis prior to 
entrance to this study; alcohol consumption more than 
80 g per week; elevated serum ALT value due to other 
causes, such as drugs, toxins, autoimmune-related or 
metabolic-related liver diseases, co-infection with hepati-
tis C virus or human immunodeficiency virus; creatinine 
clearance less than 50 mL/min; or severe systemic ill-
nesses. During the treatment with antiviral agents, drug 
compliance was recorded, and patients who did not take 
the antiviral drug for more than 12 wk were also exclud-
ed from the study. The selection of  antiviral drug was 
determined by the patients after they were provided with 
information on the drugs and their relative merits. The 
study was conducted in accordance and compliance with 
ethical guidelines of  the 1975 Declaration of  Helsinki. 

Among the 352 total CHB patients treated with CLV 
or ETV, we analyzed the clinical data of  254 patients in 
this study after excluding 67 patients with serum ALT 
value < 80 IU/L and 31 patients with inadequate follow-
up, poor compliance, or insufficient data (Figure 1). 

Clinical variables for study evaluation
Clinical baseline characteristics, such as age, gender, his-
tory of  alcohol consumption, presence of  cirrhosis, his-
tory of  prior antiviral therapy, and other medical history, 
were retrospectively reviewed and analyzed. Cirrhosis 
was diagnosed based on histologic evidence through liver 
biopsy or clinical manifestations of  portal hypertension, 
such as gastroesophageal varices or other collaterals, as-
cites, encephalopathy, splenomegaly, thrombocytopenia, 
and radiologic features suggestive of  cirrhosis on liver 
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75 excluded
   ALT< 80 IU/L: 51
   Inadequate follow-up period: 10
   Poor compliance: 2
   Insufficient data: 12

ultrasound or computed tomography.
Serum ALT, creatinine, HBeAg/anti-HBe, and HBV 

DNA titer were recorded approximately 3-mo interval 
following CLV or ETV administration, and if  the ex-
amination times were missed, the latest results within a 
month were used for analysis.

Serum HBV DNA titers were determined by real-
time polymerase chain reaction (PCR) with two types 
of  detection indicators: one model with a minimum de-
tection level of  316 copies/mL (Cobas Amplicor PCR, 
Roche Molecular Systems, United States) and the other 
model with a minimum detection level of  70 copies/mL 
(Cobas Taqman, Roche Diagnostics, United States). 
Mutant analysis of  HBV DNA for detecting genotypic 
resistance was performed by polymerase chain reaction-
restriction fragment length polymorphism or direct se-
quencing in patients showing virologic breakthrough. 

Evaluation of treatment efficacy
We evaluated the biochemical responses, including the 
median change and cumulative normalization rate of  
the serum ALT value, the virologic responses, including 
the decrement degree and cumulative non-detection rate 
of  the serum HBV DNA titer, the serologic responses, 
including the cumulative rates of  HBeAg clearance and 
HBeAg seroconversion, and the antiviral resistance, in-
cluding the cumulative rate of  virologic breakthrough 
with genotypic mutation.

Non-detection of  HBV DNA was defined as a serum 
HBV DNA titer less than 316 copies/mL. ALT normal-
ization was defined as a serum ALT value less than 40 
IU/L. HBeAg clearance was defined as a loss of  HBeAg 
in a patient who was previously positive for HBeAg, and 
HBeAg seroconversion was defined as a loss of  HBeAg 
and an acquisition of  anti-HBe in a patient who was 
previously positive for HBeAg and negative for anti-
HBe. Virologic breakthrough was defined as an increase 
in serum HBV DNA titer by > 1 log10 (10-fold) above 
nadir after achieving a virologic response during con-
tinued treatment. Genotypic resistance was defined as 
the detection of  mutations that have been shown in vitro 

to confer resistance to an antiviral agent. In this study, 
rtM204V/I and rtL180M were considered CLV-related 
mutations due to common profiles of  genotypic muta-
tion for CLV and lamivudine[14,15]. We also defined no 
virologic response as a decrease < 2 log10 copies/mL in 
serum HBV DNA titer after 24 wk of  drug administra-
tion. 

Evaluation of adverse effects
When the patients experienced constitutional symptoms, 
such as weakness, fatigue, or muscle pain, during the 
administration of  antiviral agents, the serum creatinine 
phosphokinase (CK) activity was measured for the de-
tection of  clinical myopathy. Clinical myopathy was de-
fined as a presence of  the above-mentioned symptoms 
with a simultaneous elevation of  serum CK activity. 

Statistical analysis
SPSS software (Windows version 15.0, Chicago, IL, 
United States) was used for statistical analysis for com-
parison. Student’s t-test was applied for consecutive 
variables, and the χ 2 test or Fisher’s verification was ap-
plied for categorical variables. Statistical significance was 
determined when the P-value was < 0.05.

RESULTS
Baseline characteristics of the patients
Of  the 254 patients with CHB enrolled in this study, 118 
patients (70 men and 48 women) were treated with CLV, 
and 136 patients (86 men and 50 women) were treated 
with ETV (Figure 1). The mean age of  the patients was 
42 ± 11 years. None of  the patients were previously 
treated with any antiviral drugs including interferon. No 
significant difference was noted in the number of  pa-
tients with cirrhosis (12.7% in the CLV group vs 22.1% 
in the ETV group, P = 0.052), HBeAg positivity (74.6% 
in the CLV group vs 69.1% in the ETV group, P = 0.322), 
median serum ALT value [158 (107-263) IU/L in the 
CLV group vs 139.5 (101.5-288.5) IU/L in the ETV 
group, P = 0.206], and serum HBV DNA titer (7.3 ± 1.1 
log10 copies/mL in the CLV group vs 7.4 ± 1.1 log10 cop-
ies/mL in the ETV group, P = 0.556) between the CLV 
and ETV groups. The median follow-up period was 
similar in the two groups (74 ± 24 wk in the CLV group 
and 75 ± 21 wk in the ETV group, P = 0.922) (Table 1). 

Biochemical responses assessed by serum ALT
The median values of  serum ALT at weeks 24, 48, 72, 
96, and 120 after treatment were 27, 27, 27, 26, and 
16 IU/L in the CLV group and 29, 24, 23, 21, and 
16 IU/L in the ETV group, respectively (Figure 2A). 
The cumulative rates of  serum ALT normalization at 
the same points of  time were 81.9% (95/116), 83.9% 
(99/118), 83.9% (99/118), 91.5% (108/118), and 94.1% 
(111/118) in the CLV group and 73.9% (99/134), 80.9% 
(110/136), 89.7% (122/136), 91.2% (124/136), and 
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Total 352 patients

Clevudine-treated patients 141 Entecavir-treated patients 211

23 excluded
   ALT< 80 IU/L: 16
   Inadequate follow-up period: 4
   Poor compliance: 1
   Insufficient data: 2

118 patients 136 patients

Figure 1  Flow chart of patient enrollment. ALT: Alanine aminotransferase.
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CLV group and -5.70, -6.35, -6.74, -6.86, and -7.63 
log10 copies/mL in the ETV group at weeks 24, 48, 72, 
96, and 120 after treatment, respectively. There was no 
significant difference between the groups, except for 
serum HBV DNA titer at week 72 (CLV group vs ETV 
group, P < 0.05)(Figure 3A). At the same time points, 
the cumulative non-detection rates of  serum HBV DNA 
were 61.3% (68/111), 72.6% (85/117), 77.1% (91/118), 
83.1% (98/118), and 85.6% (101/118) in the CLV group 
and 57.3% (71/124), 74.4% (99/133), 83.8% (114/136), 
83.8% (114/136), and 83.8% (114/136) in the ETV 
group, respectively, showing no significant difference 
(Figure 3B).

Serologic responses assessed by HBeAg
In patients who were positive for HBeAg, the cumula-
tive rate of  HBeAg clearance was 19.5% (16/82), 33.3% 
(29/87), 37.5% (33/88), 40.9% (36/88), and 40.9% 
(36/88) in the CLV group and 20.2% (17/84), 28.3% 
(26/92), 34.0% (32/94), 40.4% (38/94), and 40.4% 
(38/94) in the ETV group at weeks 24, 48, 72, 96, and 
120 after drug administration, respectively (Figure 4A). 
The cumulative rate of  HBeAg seroconversion was 

92.6% (126/136) in the ETV group, respectively (Figure 
2B). No significant difference was noted in either the 
median value or cumulative normalization rate of  serum 
ALT between the two groups. 

Virologic responses assessed by serum HBV DNA
The titer decrements of  serum HBV DNA were -5.83, 
-6.03, -5.66, -6.55, and -7.28 log10 copies/mL in the 

Table 1  Baseline characteristics of the enrolled patients  n  (%)

Characteristics Clevudine 
(n  = 118)

Entecavir 
(n  = 136)

P -value

Age1, yr 42 ± 11 41 ± 11 0.358
Male gender 70 (59.3) 86 (63.2) 0.528
Cirrhosis 15 (12.7) 30 (22.1) 0.052
ALT2, IU/L     158 (107-263)        139.5 (101.5-288.5) 0.206
HBeAg-positive 88 (74.6) 94 (69.1) 0.322
HBV DNA level3, 
log10 copies/mL

7.3 ± 1.1 7.4 ± 1.1 0.556

Follow-up period3, wk 74 ± 24 75 ± 21 0.922

Data are presented by 1mean ± SD; 2median (interquartile rang); 3median 
± SD. ALT: Alanine aminotransferase; HBV: Hepatitis B virus; HBeAg: 
Hepatitis B e antigen. 
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11.0% (9/82), 21.8% (19/87), 20.5% (18/88), 25.0% 
(22/88), and 25.0% (22/88) in the CLV group and 
13.1% (11/84), 22.8% (21/92), 23.4% (22/94), 27.7% 
(26/94), and 27.7% (26/94) in the ETV group, respec-
tively, at the same time points (Figure 4B). No signifi-
cant difference was observed in the cumulative rates of  
HBeAg clearance or HBeAg seroconversion between the 
two groups.

Virologic breakthrough and adverse effects
Virologic breakthrough in the CLV group occurred in 
7.6% (9/118) of  the patients at 1-year after administra-
tion and 12.7% (15/118) of  the patients at 2-years after 
administration, while no virologic breakthrough oc-
curred in the ETV group throughout the treatment pe-
riod (CLV group vs ETV group, P < 0.05). Most of  the 
patients with virologic breakthrough showed a genotypic 
mutation at sites rt204 and rt180, either singly or com-
bined, except for two patients, who showed mutation 
at site rt80. Only two patients (1.7%) in the CLV group 
experienced clinical myopathy, and they showed self-
limited recovery with conservative management without 
dose reduction or discontinuation of  CLV. 

DISCUSSION
1-(2-deoxy-2-fluoro-β-L-arabinofuranosyl)thymine 
(CLV) is a nucleoside analogue with powerful antivi-
ral activity against HBV; it inhibits DNA polymerase 
through the binding of  clevudine-triphosphate to the 
polymerase[16]. CLV is one of  the currently available anti-
viral agents used as a 1st-line treatment for CHB patients 
in Korea, an HBV-endemic area. Although CLV was re-
ported to be beneficial in virologic suppression on-treat-
ment and off-treatment in CHB patients, these results 
were reported in a few clinical studies with small study 
populations and/or short follow-up periods[9,10,17,18], and 
a large-scale, long-term comparative study should have 
been required for verifying the efficacy of  CLV. With 
these considerations, the present study was conducted to 
assess relatively long-term (median follow-up period of  
74 wk) clinical outcomes of  CLV in antiviral-naive CHB 
patients compared with ETV-treated patients during the 
same period, and this study was conducted in multiple 
regional institutes.

ETV is strongly recommended as a 1st-line treatment 
agent in the AASLD and EASL guidelines[19,20], because 
it effectively suppresses HBV DNA and has a low geno-
typic resistance. Because of  the globally established ef-
fects of  ETV on HBV infection, the present study used 
clinical outcomes of  ETV as a comparative standard 
for estimating the treatment efficacy of  CLV in patients 
with CHB.

In this study, the cumulative rate of  serum ALT nor-
malization in CLV-treated patients increased from 83.9% 
at week 48 to 91.5% at week 96, which was similar to 
ETV-treated patients. Previous studies have reported 
that CLV showed a wide-range of  ALT normalization 
(68.2% to 98.1% at week 24 and 77.3% to 87.5% at 
week 48)[9,10,17,21-23]. The cumulative non-detection rate 
of  serum HBV DNA in the CLV group also increased 
from 61.3% at week 24 to 72.6% at week 48 and 83.1% 
at week 96, which was similar to the ETV group. These 
rates seem to be slightly lower than previously reported 
HBV DNA non-detection rates[17,21,24,25], most likely 
resulting from the use of  a stricter detection assay of  
HBV DNA in our study. HBV DNA detection is mainly 
affected by the detection limit of  the quantitation tool 
of  HBV DNA. The real-time polymerase chain reaction 
method used in our study institutes is the most sensitive 
method for the quantitation of  serum HBV DNA, and 
the lower limit of  detection was 70 copies/mL.

CLV-treated patients showed excellent biochemical 
and virological responses during treatment and these 
response were not inferior to the responses shown in 
ETV-treated patients. Specifically, the titer decrement of  
serum HBV DNA was rapid and potent, as it was nearly 
at the 90% level of  decrement at 96 wk after treatment 
for 24 wk. The rapid and potent suppression of  HBV 
DNA is generally a significant indicator for maintaining 
an on-treatment virological response and sustained off-
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treatment virological response[26].
This study revealed that the HBeAg clearance rate 

in the CLV group increased from 33.3% at week 48 to 
40.9% at week 96, and this pattern was similar to the 
ETV group and the results of  previous CLV-related 
studies (11.1%-25.7% at 6 mo and 23.5%-48.0% at 12 
mo)[9,10,21,24]. The HBeAg seroconversion rate of  CLV-
treated patients, which was 21.8% at week 48 and 
25.0% at week 96, was in agreement with ETV-treated 
patients and comparable to results from previous 
studies (7.6%-21.4% at 6 mo and 11.8%-16.9% at 12 
mo)[9,10,18,25]. Our study did not show a significant differ-
ence either HBeAg clearance or HBeAg seroconversion 
rates between the two groups treated with CLV or ETV. 

In CLV-treated patients, the cumulative rate of  vi-
rologic breakthrough increased from 7.6% at week 48 
to 12.7% at week 96, while no virologic breakthrough 
occurred in ETV-treated patients during treatment. 
Most of  the patients with virologic breakthrough had 
genotypic mutations of  rtM204I or rtL180M, as previ-
ously reported in other CLV-associated studies. Rt204 of  
HBV DNA polymerase/reverse transcriptase is the main 
site relevant to CLV-associated genotypic mutation, with 
cross-resistance to other antiviral agents, such as lami-
vudine and telbivudine[14]. The add-on or mono-switch 
to nucleotide analogs, such as tenofovir or adefovir, is a 
possible rescue therapy for CLV-resistant CHB patients; 
however, the choice of  drug should be validated through 
further clinical studies. In addition to rt204, rt80, rt180, 
rt181, rt184, and rt270 have also been infrequently 
reported to be mutation sites conferring resistance to 
CLV. The cumulative rate of  virologic breakthrough 
induced by CLV-associated genotypic mutation has 
been reported to be 0.7%-14.5% up to 12 mo[18,21,27,28] 
and 24.4% up to 24 mo[29], which is similar to the results 
of  the present study. Biochemical breakthrough after 
virologic breakthrough may occur, but several months 
are required for ALT to increase[30]. We did not compare 
the interval between biochemical breakthrough and 
virologic breakthrough because it only occurred in the 
CLV group. Most of  the patients who showed virologic 
breakthrough were changed to or supplemented with an-
other drug before ALT increased. The current treatment 
for virologic breakthrough for CLV is similar to that of  
lamivudine[31]. 

The biologic mechanism of  myopathy related to 
CLV has not been clearly identified, but mitochondrial 
dysfunction induced by mtDNA polymerase γ suppres-
sion of  the phosphorylated CLV metabolite has been 
hypothesized to be involved[32-34]. Although the incidence 
rate of  myopathy has been reported to be variable (1%
-14.6%)[15,17,21,22,25,35], only 1.7% of  CLV-treated patients 
in this study showed clinical myopathy to the tolerable 
extent of  compliance without any modification of  drug 
administration.

The present study has several restrictions. First, this 
is a retrospective study, which could not entirely escape 

a non-intentional withdrawal of  a number of  study 
candidates prior to study analysis; therefore selection 
bias was not completely eliminated. This matter could 
be overcome through a comparative prospective study; 
Second, the detection limit of  the serum HBV DNA ti-
ter was different in each institute that participated in this 
study, which could affect the cumulative non-detection 
rate of  serum HBV DNA, despite the adoption of  
real-time PCR with a relatively sensitive quantitation 
indicator; Third, the analysis of  clinical myopathy was 
insufficient because of  irregular check-up for obtaining 
clinical information and data review only through medi-
cal records of  the patients, which could not exclude the 
presence of  myopathy of  a subclinical nature; Fourth, 
the lack of  off-treatment clinical responses suggests that 
an advanced clinical study sufficient to assess long-term 
outcomes, such as response maintenance, relapse, and 
disease progression after treatment, is needed. 

In conclusion, we evaluated the clinical outcomes 
of  CLV as a first-line treatment agent in antiviral-naive 
CHB patients. The on-treatment biochemical, virologic, 
and serologic responses of  CLV, except for genotypic 
resistance with virologic breakthrough, were as good as 
and not inferior to the responses of  ETV up to a 96-wk 
period. In the future, clinical data for the rescue therapy 
of  CLV-related antiviral resistance should be mandatory 
and should be acquired through a large-scale prospec-
tive study. A study to determine the conditions under 
which virologic resistance could be minimized should 
be performed. 
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