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Background/Aims: Long-term data on antiviral therapy in Korean patients with hepatitis B e antigen (HBeAg)-negative chronic 
hepatitis B (CHB) are limited. This study evaluated the efficacy and safety of entecavir (ETV) and lamivudine (LAM) over 240 weeks.
Methods: Treatment-naive patients with HBeAg-negative CHB were randomized to receive ETV 0.5 mg/day or LAM 
100 mg/day during the 96 week double-blind phase, followed by open-label treatment through week 240. The primary 
endpoint was the proportion of patients with virologic response (VR; hepatitis B virus [HBV] DNA<300 copies/mL) at 
week 24. Secondary objectives included alanine aminotransferase (ALT) normalization and emergence of ETV resistance 
(week 96), VR and log reduction in HBV DNA levels (week 240), and safety evaluation.
Results: In total, 120 patients (>16 years old) were included (ETV, n=56; LAM, n=64). Baseline characteristics were comparable 
between the two groups. A significantly higher proportion of ETV-treated patients achieved VR compared to LAM at week 24 
(92.9% vs. 67.2%, P=0.0006), week 96 (94.6% vs. 48.4%, P<0.0001), and week 240 (95.0% vs. 47.6%, P<0.0001). At week 96, ALT 
normalization was observed in 87.5% and 51.6% of ETV and LAM patients, respectively (P<0.0001). Virologic breakthrough 
occurred in one patient (1.8%) receiving ETV and 26 patients (42.6%) receiving LAM (P<0.0001) up to week 96. Emergence of 
resistance to ETV was not detected. The incidence of serious adverse events was low and unrelated to the study medications.
Conclusions: Long-term ETV treatment was superior to LAM, with a significantly higher proportion of patients achieving 
VR. Both treatments were well tolerated. (Clin Mol Hepatol 2017;23:331-339)
Keywords: Hepatitis B, Entecavir, Long-term effects, Lamivudine

Copyright © 2017 by The Korean Association for the Study of the Liver
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) 
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

http://crossmark.crossref.org/dialog/?doi=10.3350/cmh.2016.0040&domain=pdf&date_stamp=2017-12-15


332 http://www.e-cmh.org

Clin Mol Hepatol
Volume_23  Number_4  December 2017

https://doi.org/10.3350/cmh.2016.0040

INTRODUCTION 

Chronic hepatitis B (CHB) is a significant health concern in Ko-

rea and a leading cause of cirrhosis and hepatocellular carcino-

ma.1,2 Although the incidence of CHB in Korea has reduced in re-

sponse to the introduction of vaccination programmes, the 

country is still classified as an intermediate endemic area, with 

hepatitis B virus (HBV) prevalence rates ranging from 2 to 7%.1,2   

Mutations in the precore or core promoter region of HBV may 

result in hepatitis B e antigen (HBeAg)-negative CHB.3 Patients 

who are HBeAg-negative are difficult to cure as disease progres-

sion is rapid and aggressive in this population;3,4 the annual rate 

of progression to cirrhosis in these patients is 8–10%, while that 

in HBeAg-positive patients is 2–5%.3 Persistently elevated alanine 

aminotransferase (ALT) levels are observed in 30–40% of CHB 

patients who are HBeAg-negative, while the remainder experi-

ence alanine aminotransferase (ALT) flares that tend to be refrac-

tory to antiviral treatment (interferon [IFN]-alpha), with sustained 

remission observed in only 6–15% of the latter.5 Furthermore, 

poor long-term prognosis, higher rates of immune reactivation 

and the lower likelihood of spontaneous HBsAg seroclearance are 

critical challenges in the management of these patients.3,6,7  

International guidelines recommend either finite treatment with 

pegylated IFN (PEG-IFN) for 48 weeks, or long-term nucleos(t)ide 

analogues (NUC) treatment in CHB patients who are HBeAg-neg-

ative.8,9 However, treatment with PEG-IFN in HBeAg-negative pa-

tients has been shown to yield low virologic outcomes, especially 

in patients with HBV genotype C due to a high number of basic 

core and precore mutations.10-12 As genotype C is widely prevalent 

in Korean CHB patients, this observation implies that treatment 

with PEG-IFN may not be optimal for the population in this re-

gion.13,14 Furthermore, the frequency of severe adverse events 

(AEs) contributes to the early discontinuation of treatment. Long-

term NUC treatment, on the other hand, has provided a conve-

nient, efficacious and safe option for these patients.15 Entecavir 

(ETV) and tenofovir disoproxil fumarate (TDF) are recommended 

as first-line therapeutic options by international guidelines and are 

associated with a minimal risk for development of resistance.8,9,16 

Furthermore, ETV and TDF were recently added to the latest edi-

tion (2015) of the WHO Model List of Essential Medicines as the 

only treatment options for HBV, and ETV is the recommended op-

tion in children.17 Although lamivudine (LAM) is effective in the 

treatment of HBeAg-negative patients, long-term outcomes are 

limited by the emergence of resistance.5 

Studies have demonstrated that ETV therapy has superior viro-

logic, biochemical and serological outcomes compared with LAM 

in both HBeAg-positive and HBeAg-negative patients.18,19 Recent-

ly, a retrospective analysis of 5,374 Korean patients demonstrated 

that, compared to LAM, ETV is associated with a significantly 

lower risk of death or liver transplantation.20 Long-term ETV treat-

ment in HBeAg-negative patients from other Asian countries has 

also shown excellent virologic outcomes.19,21,22  However, to date, 

only short-term trials have reported the efficacy of ETV treatment 

in HBeAg-negative Korean patients and data on long-term treat-

ment in HBeAg-negative patients are limited.19,23 Our trial, there-

fore, was conducted in treatment-naive Korean patients with 

HBeAg-negative CHB to evaluate the efficacy and safety of ETV 

and LAM following 240 weeks of treatment. 

MATERIALS AND METHODS

Study design

This Phase IV randomized trial was conducted in 16 hospitals 

across South Korea from 30 January 2007 to 4 March 2013, in ac-

cordance with the International Conference of Harmonisation Guide-

lines for Ethical Conduct and approved by the Clinical Trials Review 

committee of each institution (this study has been registered at Clini-

calTrials.gov under registration number NCT00393484). The study 

was double-blinded for 96 weeks followed by open-label treatment 

until Week 240. Randomized block design stratification was em-

ployed, wherein a unique identification code was assigned to 

each patient during registration. Patients, investigators and the 

sponsor’s staff were blinded during allocation of the study medi-

cation and during the 96-week treatment period. Patients who 

were willing to participate in the open-label phase of the study 

were unblinded on an individual basis to determine further man-

agement. As this study was planned from 2005 when LAM was 

the standard of care in chronic hepatitis B treatment in Korea, no 

data on the use of ETV in Korean patients with HBeAg-negative 

chronic HBV infection had been released at the time. HBeAg-neg-

ative disease represents an important segment of the Korean 

adult population with chronic HBV infection, thus additional infor-

mation was needed regarding the efficacy of ETV with long-term 

use in these HBeAg negative patients.

Patients

Adult (>16 years old) Korean patients with CHB who were 
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HBeAg-negative (i.e. HBeAg-negative and anti-HBe-positive) and 

hepatitis B surface antigen (HBsAg)-positive for ≥6 months were 

included in the study. These patients were NUC-naive with com-

pensated liver function and HBV DNA levels ≥105 copies/mL (≥1 

occurrence and more than 4 weeks prior to screening). Additional 

inclusion criteria included elevated ALT 1.3–10 × upper limit of 

normal (ULN; ≥1 occurrence at the time of screening and 4 weeks 

prior to screening), international normalised ratio ≤1.5, serum al-

bumin levels ≥3 g/dL (≥30 g/L) and serum bilirubin levels ≤2.5 

mg/dL (≤42.75 µmol/L). 

Patients treated with IFNs within 24 weeks of randomization 

were excluded from the study. Women who were pregnant or 

breastfeeding, those of childbearing potential, and those who 

were unable to use contraceptives during the study period and up 

to 8 weeks post-study completion; patients with pre-existing dis-

eases such as variceal bleeding, hepatic encephalopathy, ascites, 

hepatorenal syndrome, human immunodeficiency virus, co-infec-

tion with hepatitis C or D; patients with hepatocellular carcinoma; 

patients awaiting liver transplantation; and patients with serum 

alpha fetoprotein >100 ng/mL were not included. Concurrent 

medications that could lead to liver or kidney toxicity were contra-

indicated throughout the study. 

Written informed consent was obtained from all patients who 

participated in the study. These patients were randomly assigned 

to receive ETV (0.5 mg/day) or LAM (100 mg/day). The first medi-

cation dose was administered within 72 hours of randomization. 

During the double-blind period, patients in the ETV group re-

ceived one ETV tablet and one tablet of LAM placebo, while pa-

tients in the LAM group received one LAM tablet and one tablet 

of ETV placebo. Patients were instructed to take their medication 

at the same time every day, typically 2 hours before or after a 

meal. 

Endpoints and assessments

The primary efficacy endpoint was the proportion of patients 

who achieved virologic response (VR; HBV DNA <300 copies/mL) 

at week 24 of treatment with ETV and LAM. Secondary endpoints 

included the proportion of patients with VR at weeks 96 and 240; 

mean log reduction in HBV DNA levels through to week 240; se-

rum ALT levels until week 96 and emergence of resistance to ETV. 

Development of resistance was defined as manifestation of amino 

acid substitutions conferring ETV resistance in patients who met 

the criterion for virologic rebound (>1 log10 increase in HBV DNA 

from nadir on blinded treatment determined by two sequential 

HBV DNA measurements by polymerase chain reaction [PCR] as-

say, or last on-treatment measurement). Since genotypic resis-

tance to LAM is well documented based on previous clinical trial 

data, we did not include this evaluation in our study.8,9 Virologic 

breakthrough was defined according to the American Association 

for the Study of Liver Diseases (AASLD) guidelines as increase in 

serum HBV DNA by ≥1 log10 (10-fold) above nadir after achieving 

virologic response, during continued treatment. The frequency of 

AEs, serious adverse events (SAEs), discontinuations due to AEs 

and laboratory abnormalities were reported as safety outcomes. 

HBV DNA was analysed at weeks 24, 48, 96, 192 and 240 us-

ing the Roche COBAS Amplicor PCR assay (Roche Diagnostics 

Systems Inc., Pleasanton, CA, USA) until the year 2010, followed 

by COBAS Taqman® HBV Real-Time PCR assay (Roche Molecular 

Systems Inc., Branchburg, NJ, USA) from 2011 using the same 

endpoint for VR (HBV DNA <300 copies/mL). Other laboratory 

tests were performed at Weeks 24, 48 and 96 in accordance with 

standardised procedures in a centralised location.

Therapy was discontinued if one of the following criteria were 

met: (1) cancellation of written consent by patient; (2) upon inves-

tigators’ judgement that continuing medication was not appropri-

ate for patients due to clinical adverse reaction, abnormal lab test 

results or concurrent disease; (3) pregnancy; or (4) confinement of 

patients due to physical (such as infectious disease) or mental 

treatments.

Statistical analysis

A two-stage evaluation, using a non-completer equals failure 

analysis for the efficacy of ETV compared with LAM was conduct-

ed. The first stage test was carried out to establish the non-inferi-

ority of ETV over LAM, while the second stage analysis was a test 

for treatment superiority. Since the superiority test was carried 

out only after establishing non-inferiority, the significance levels 

were not adjusted for the first stage of testing. Non-inferiority 

was established when the lower limit of the 90% confidence in-

terval (CI) was above –10%, while superiority was established 

when the 90% CI was above 0% at week 24. 

A sample size of 60 patients per group was considered suffi-

cient to yield 83% power to demonstrate non-inferiority for the 

difference in the primary endpoint, as well as to establish the su-

periority of ETV over LAM. Categorical data are presented as fre-

quency and percentages, and statistical significance was calcu-

lated using the Pearson’s chi-square test or Fisher’s exact test. 

Continuous data are presented as mean±standard deviation and/
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or median values. Statistical significance was determined using 

the unpaired t-test, paired t-test, Wilcoxon rank-sum test, or Wil-

coxon signed-rank test depending on the Gaussian satisfaction 

criteria. All analytical data were set at a double-sided significance 

level of 0.05. 

RESULTS

Patient disposition and baseline characteristics 

A total of 200 patients were screened, of whom 122 met the 

inclusion criteria and were randomized to receive ETV 0.5 mg/day 

(n=57) or LAM 100 mg/day (n=65). Patient disposition until week 

240 is presented in Figure 1. The most common reason for study 

discontinuation in the ETV group was withdrawal of consent, while 

in the LAM group, treatment failure/lack of efficacy was the most 

common reason cited (Fig. 1). Demographic and baseline charac-

teristics were comparable between the two groups (Table 1). 

Efficacy outcomes

A significantly higher proportion of patients treated with ETV 

achieved VR compared with those receiving LAM at week 24 

(92.9% vs. 67.2%; P=0.0006) (Fig. 2) and week 96 (94.6% vs. 

48.4%; P<0.0001). After 240 weeks of treatment, VR was ob-

served in 95.0% of ETV-treated patients and 47.6% of LAM-

treated patients (P<0.0001) (Fig. 2).

Screening, n=200

Randomised, n=122

ETV, n=57

ITT set, n=56
Drop-out, 1
(patient withdrew consent, 1)

ITT set, n=64
Drop-out, 1
(patient no longer meets inclusion criteria, 1)

Double-blind period (96 weeks), n=54
Drop-out, 2
(patient withdrew consent, 2)

Double-blind period (96 weeks), n=52
Drop-out, 12
(patient no longer meets inclusion criteria, 3; adverse 
event, 1; lost to follow-up, 2; treatment failure/lack of 
efficacy, 6)

Open-label period (240 weeks), n=40
Did not participate in the open-label period, 6
(patient withdrew consent, 6)
Drop-out, 8
(patient wihdrew consent, 4; death, 1; lost to 
follow-up, 1; non-compliance, 2)

Open-label period (240 weeks), n=21
Did not participate in the open-label period, 8
(patient withdrew consent, 6; treatment
failure/lack of efficacy, 2)
Drop-out, 23
(patient wihdrew consent, 1; lost to follow-up,  
2; non-compliance, 2; treatment failure/lack of 
efficacy, 18)

LAM, n=65

Screening failure, n=78

Figure 1. Flow diagram depicting the enrolment, allocation and progress of patients through the phases of the trial. HBV, hepatitis B virus; ETV, ente-
cavir; LAM, lamivudine; ITT, intent-to-treat.
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The mean log reduction in HBV DNA throughout the study du-

ration is shown in Figure 3. Patients treated with ETV had a sig-

nificantly higher log reduction in HBV DNA (–3.6±0.8 log10 cop-

ies/mL) compared with those receiving LAM (–2.5±1.5 log10 

copies/mL, P<0.0001) at week 240. 

ALT normalization was observed in a higher proportion of ETV-

treated patients than LAM-treated patients in the double-blind 

period: week 24 (ETV, 43 [76.8%] patients vs. LAM, 37 [57.8%] 

patients; P=0.03) and week 96 (ETV, 49 [87.5%] patients vs. 

LAM, 33 [51.6%] patients; P<0.0001). Virologic breakthrough oc-

curred in one (1.8%) ETV-treated patient and 26 (42.6%) LAM-

treated patients (P<0.0001) at week 96 (Table 2). No emergent 

resistance was detected in this one ETV-treated patient.

Safety outcomes

Overall, both treatments were well tolerated. AEs reported in 

both groups up to week 240 are presented in Table 3. Serious AEs 

(SAEs) were reported in seven ETV-treated patients and 17 LAM-

treated patients; however, no event was found to be related to 

the study medications. The most common SAEs in the ETV group 

were classified under ‛injury, poisoning and procedural complica-

tions,’ while ‛neoplasms’ were the most frequent SAEs in the LAM 

group (Table 3). Death, reported for one patient in the ETV group, 

occurred due to subarachnoid haemorrhage in a road accident 

and was unrelated to the study medication. One patient in the 

LAM group discontinued due to an SAE (cellulitis) that was not 

considered likely to be related to LAM treatment. 

Table 1. Baseline demographics and disease characteristics

Parameters ETV (n=56) LAM (n=64) P-value

Age, years Mean±SD
Median

45.7±11.9
48.4

49.0±7.8
50.1

0.09*

Gender, n (%) Male
Female

47 (84.0)
9 (16.0)

   48 (75.0)
   16 (25.0)

0.23†

HBV DNA, log10 copies/mL Mean±SD
Median

6.1±0.8
6.0

5.8±0.9
5.9

0.08*

ALT, IU/mL Mean±SD
Median

110.5±82.0
78.0

93.9±58.5
80.0

0.38‡

Prior interferon status, n (%) Yes
No

2 (3.6)
54 (96.4)

0 (0.0)
  64 (100.0)

0.22§

Values are presented as mean±SD unless otherwise indicated.
ETV, entecavir; LAM, lamivudine; SD, standard deviation; HBV, hepatitis B virus; ALT, alanine aminotransferase.
*Two-sample t-test.
†Pearson’s chi-square test.
‡Wilcoxon rank-sum test.
§Fisher’s exact test.

ETV n=56  n=56 n=54 n=42 n=40
LAM n=64  n=64 n=52 n=27 n=21

Week Day 1     12         24        48        60        72        84        96       120      144      168      192      216      240

ETV
LAM

300 copies/mLLo
g 1

0 
(H

BV
 D

NA
)

3.12±1.15
2.52±0.21
P<0.0001

7

6

5

4

3

2

1

0

Figure 3.  Mean log reduction in HBV DNA levels from week 1 to week 
240 in ETV- and LAM-treated patients. HBV, hepatitis B virus; ETV, enteca-
vir; LAM, lamivudine.ETV n=56   n=56 n=40

LAM n=64 n=64 n=21

Figure 2. Proportion of patients with virologic response (HBV DNA 
<300 copies/mL) at weeks 24, 96 and 240. P-values calculated using 
Pearson’s chi-square test (Weeks 24 and 96) or Fisher’s exact test (week 
240). HBV, hepatitis B virus; ETV, entecavir; LAM, lamivudine.
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Laboratory abnormalities reported until week 96 have been 

summarized in Table 3. Grade 3/4 increase in ALT and aspartate 

aminotransferase (AST) was observed in six (9.7%) and three 

(4.8%) LAM-treated patients, respectively. None of the patients 

in the ETV-treated cohort experienced grade 3/4 abnormalities in 

ALT or AST. At Week 96, eight (12.9%) LAM-treated patients re-

ported ALT and AST >2 × the baseline levels. Additionally, ALT 

flare (ALT >2 × baseline and >10 × ULN) was noted in one pa-

tient.  

DISCUSSION

This randomized controlled trial in Korean patients with 
treatment-naive HBeAg-negative CHB showed that long-term 
ETV treatment was associated with significantly greater viro-
logic outcomes and biochemical responses than LAM. During 
the double-blind and open-label study periods, a higher pro-
portion of patients in the ETV group achieved VR at weeks 24, 
96 and 240 than in the LAM group. Importantly, potent viral 
suppression with ETV was accompanied by a decreased risk of 
developing resistance to antiviral treatment. 

Routine monitoring of HBV DNA levels is important in 
HBeAg-negative patients due to the high propensity of early 
relapse.24 In this study, HBV DNA levels were monitored at 12-
week intervals through to week 240, and with ETV treatment, 
resulting in a significantly higher mean reduction in HBV DNA 

than with LAM treatment (95.0% vs. 47.6%). These results 
corroborate previous observations of ETV-induced viral sup-
pression following long-term trials in Asian patients and short-
term trials in Korean patients.4,25 The mean VR rate after 5 
years of ETV treatment was 98% in 1,126 treatment-naive 
Asian patients, 76% of whom were HBeAg-negative.4 Another 
trial indicated VR in 96.6% of HBeAg-negative Korean patients 
receiving ETV for at least 12 months.25 In our study, a higher 
proportion of patients treated with ETV experienced ALT nor-
malization compared to those receiving LAM. Virologic break-
through was observed in 26 LAM-treated patients. In compari-
son, only one ETV-treated patient experienced virologic 
breakthrough, which was not related to the development of 
antiviral resistance. This patient was a 51 year-old Korean man, 
with a body mass index of 25.97 kg/m2. At baseline, he was 
diagnosed with liver cirrhosis and renal cysts, and regularly 
consumed alcohol and tobacco. Before this ETV-treated patient 
withdrew consent from the open-label study period, no ALT 
flares were reported during treatment. After virologic break-
through (detected at 48 weeks), HBV-DNA levels were below 
assay detection levels between weeks 60 to 192, inclusive. 
Since this patient dropped out during the open-label study pe-
riod, it was difficult to say whether continued ETV treatment 
had any improvement on his condition. However, ETV-treated 
patients showing virologic breakthrough but not ETV resis-
tance have been reported before.18,19  

HBeAg-negative patients require long-term treatment even if 

Table 2. Virologic breakthrough profile

ETV (n=56) LAM (n=64) P-value

24 week

n 54 60 0.2455†

Negative, n (%) 54 (100.00) 57 (95.00)

Positive, n (%) 0 (0.00) 3 (5.00)

48 week

n 55 61 0.0042*

Negative, n (%) 54 (98.18) 50 (81.97)

Positive, n (%) 1 (1.82) 11 (18.03)

96 week

n 55 61 <0.0001*

Negative, n (%) 54 (98.18) 35 (57.38)

Positive, n (%) 1 (1.82) 26 (42.62)

ETV, entecavir; LAM, lamivudine.
*Pearson's chi-square test.
†Fisher's exact test.
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HBV DNA levels remain undetectable during sustained therapy 
in order to prevent relapse, disease progression and develop-
ment of fatal complications. In Asian HBeAg-negative patients, 
ETV cessation following ≥2 years of treatment, as per the 
Asian Pacific Association for the Study of the Liver criteria, led 
to virologic relapse in 74.2% and 91.4% of patients at weeks 
24 and 48, respectively.26 Shouval et al. indicated that the ma-
jority of HBeAg-negative patients who were complete respond-
ers to NUC therapy in the first year relapsed following treat-
ment discontinuation.27 Although there is no consensus on the 
timing of treatment discontinuation in HBeAg-negative pa-

tients, these studies emphasize the need for continual antiviral 
therapy. Development of antiviral resistance is the most impor-
tant concern of long-term treatment; therefore, international 
guidelines recommend ETV or TDF as first-line therapies due to 
their high resistance barrier.8,9,16 Notably, in our study, resis-
tance to ETV was not detected in any patient up to 240 weeks 
of treatment. Our data confirm previous reports of low ETV re-
sistance rates (1.2%) following treatment for up to 6 years.28 
Although not evaluated in this study design, the development 
of resistance to LAM is well established and is the cause of 
suboptimal treatment outcomes. Up to 80% of LAM-treated 

Table 3. Summary of safety outcomes

ETV (n=56) LAM (n=64)

Summary of AEs through to Week 240

Non-SAEs, n (%) 48 (85.7) 49 (76.6)

SAEs, n (%) 7 (12.5) 17 (26.6)

Injury, poisoning and procedural complications 4 (7.1) 4 (6.3)

Neoplasms (benign, malignant and unspecified) 2 (3.6) 6 (9.4)

Eye disorders 1 (1.8) -

Hepatobiliary disorders 1 (1.8) 2 (3.1)

Investigations 1 (1.8) 1 (1.6)

Nervous system disorders 1 (1.8) -

Musculoskeletal and connective tissue disorders - 2 (3.1)

Gastrointestinal disorders - 1 (1.6)

Infections and infestations - 1 (1.6)

Respiratory, thoracic and mediastinal disorders - 1 (1.6)

Vascular disorders - 1 (1.6)

SAE related to the study conditions 0 (0) 0 (0)

Discontinuations due to AEs 0 (0) 1 (1.6)

Death 1 (1.8)* 0 (0)

Grade 3/4 laboratory abnormalities at Week 96

ALT 0 (0) 6 (9.7)

AST 0 (0) 3 (4.8)

Creatinine 2 (3.6) 0 (0)

Bilirubin 1 (1.8) 3 (4.8)

Glucose (fasting) 3 (9.4) 2 (5.6)

Lipase 2 (3.6) 4 (6.5)

Platelets 1 (1.8) 1 (1.6)

Prothrombin time 1 (1.8) 0 (0)

Neutrophils 0 (0) 1 (1.6)

Values are presented as n (%).
ETV, entecavir; LAM, lamivudine; AE, adverse event; SAE, serious adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase.
*Death due to subarachnoid haemorrhage following a road accident not related to the study medication.
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patients are known to develop resistance after 5 years.29,30 The 
emergence of LAM-resistant mutations also coincides with the 
reappearance of HBV DNA and ALT elevation.31 

It is well documented that safety and tolerability of treat-
ment regimens are associated with better patient compliance, 
thus resulting in better virologic outcomes. Both ETV and LAM 
were well tolerated with a low incidence of SAEs that were not 
related to the study medications. However, a considerable 
number of patients in the LAM group withdrew due to treat-
ment failure. These observations confirm the established barri-
ers of long-term LAM therapy. Conversely, the rate of discon-
tinuation in the ETV group during the double-blind period was 
very low, as also observed in previous studies that have shown 
an average 3-year discontinuation rate of 1%.4

We acknowledge that the results of our study are limited by 
the small sample size and high drop-out rate in the LAM 
group. Nevertheless, this study demonstrated the efficacy and 
safety of ETV for up to 240 weeks of treatment in Korean 
HBeAg-negative patients with CHB. Sustained HBV DNA sup-
pression and ALT normalization were observed in all patients 
treated with ETV, resulting in significantly higher virologic and 
biochemical responses compared with LAM. Importantly, no 
ETV-treated patient developed antiviral resistance throughout 
the study, confirming that ETV is a potent treatment option 
with a high barrier to resistance in Korean HBeAg-negative pa-
tients with CHB.
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