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Background/Aims: Entecavir is a potent nucleoside analogue with high efficacy
and barrier for resistance. We aimed to investigate the long-term efficacy and
viral resistance rate of entecavir and explore the factors associated with virologic
response, including quantitative hepatitis B surface antigen (QHBsAg) levels.
Methods: One thousand and nine treatment-naive chronic hepatitis B (CHB)
patients were evaluated for cumulative rates of virologic response, biochemical
response, and entecavir mutations. The role of baseline qHBsAg for virologic re-
sponse was assessed in 271 patients with qHBsAg prior to entecavir treatment.
Results: The median duration of entecavir treatment was 26.5 months. The cu-
mulative rate of virologic response at years 1, 3, and 5 were 79.0%, 95.6%, and
09.4%, respectively. The cumulative rate of entecavir resistance was 1.0% and
2.1% in years 3 and 5. Multivariate analysis identified baseline hepatitis B e anti-
gen (HBeAg) negative status (p < 0.001) and lower hepatitis B virus (HBV) DNA (p
< 0.001) as predictors of virologic response. Lower qHBsAg was an independent
predictor of virologic response in patients with baseline qHBsAg. There were no
serious adverse events during treatment.

Conclusions: Long-term entecavir treatment of nucleos(t)ide-naive CHB patients
was associated with an excellent virologic response and a low rate of entecavir-re-
sistant mutations at 5 years. Baseline HBV DNA load, qHBsAg levels, and HBeAg
status were predictors of virologic response during entecavir treatment.

Keywords: Hepatitis B virus; Entecavir; Quantitative hepatitis B surface antigens;
Virologic response

INTRODUCTION

Hepatitis B virus (HBV) is estimated to have infected
more than 2 billion people worldwide, of whom 350 to
4oo million people are chronically infected [1]. Chronic
hepatitis B (CHB) patients are at an increased risk for
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liver-related complications, including cirrhosis, liver
failure, hepatocellular carcinoma, and death [2]. The
Risk Evaluation of Viral Load Elevation and Associat-
ed Liver Disease/Cancer (REVEAL) study demonstrated
that progression to liver cirrhosis and hepatocellular
carcinoma are strongly correlated with HBV DNA loads
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[3,4]. Therefore, the goals of treatment for CHB patients
are to suppress HBV viral replication to undetectable
levels and achieve prevention of cirrhosis and hepato-
cellular carcinoma [5,6].

Entecavir is a high efficacy guanosine nucleoside ana-
logue (NUC) with a selective polymerase inhibitor of HBV
replication. Among hepatitis B e antigen (HBeAg)-posi-
tive and HBeAg-negative patients at 48 weeks into their
treatment, the rates of virologic response, biochemical
response, and improvement of histological findings
were significantly greater among patients receiving ente-
cavir than those receiving lamivudine [7,8]. Extension of
these studies demonstrated that, with prolonged treat-
ment, higher rates of virologic response are achieved [9].
Moreover, the development of drug resistance is report-
ed to occur at a rate of only 1.2% after 5 years of entecavir
treatment in treatment-naive CHB patients [10].

Compared to registration studies, real-world popula-
tions are more heterogeneous in terms of age and types
of comorbidities; therefore, real-world data are required
to confirm drug efficacies and monitor drug safety. Em-
pirical data about entecavir use have been found to be
similar to data from registration trials, with high effica-
cy and a good safety profile. However, these empirical
studies are limited by their small enrollment numbers,
short follow-up periods, and focus on Western popula-
tions [11].

In patients treated with antiviral agents, outcomes
that include worse clinical prognosis in CHB patients
with inadequate virologic response emphasize the need
for biomarkers that can predict treatment outcomes
[12,13]. These markers could identify patients with poor
clinical outcomes and aid in individualizing therapy for
them. Baseline and on-treatment response of HBV DNA
loads are well known predictors of treatment outcomes
for patients on antiviral therapy. Recently, quantitative
hepatitis B surface antigen (qQHBsAg) has been devel-
oped as a marker for evaluating viral replication and a
predictor of treatment response in patients treated with
interferon. However, currently there is limited data on
the role of qHBsAg levels in CHB patients treated with
oral antiviral therapy.

The aims of this study were to investigate the long-
term efficacy and viral resistance of entecavir therapy in
a real world setting and to explore the factors associated
with virologic response, including gHBsAg levels.
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METHODS

Patients and treatment
One thousand and nine consecutive treatment-naive
HBV-infected patients, whose treatment was initiated
with 0.5 mg of daily entecavir at Samsung Medical Cen-
ter from 2007 through 2012, were enrolled. All patients
were chronically infected with HBV and were confirmed
as HBsAg-positive for at least 6 months. Exclusion crite-
ria consisted of coinfection with hepatitis C virus or hu-
man immunodeficiency virus, prior treatment history
with NUCs or interferon, entecavir treatment less than
24 weeks, prior diagnosis of hepatocellular carcinoma,
being younger than 18 years old, and insufficient clini-
cal data (Fig. 1). The indication for antiviral therapy fol-
lowed those of the Korean Association for the Study of
the Liver guidelines [14] and included: HBeAg-positive
CHB patients with HBV DNA loads of = 20,000 IU/mL
and alanine transaminase (ALT) levels of = 2 x the upper
normal limit (UNL), HBeAg-negative CHB patients with
HBV DNA loads = 2,000 IU/mL and an ALT level of = 2 x
the UNL, compensated cirrhotics with HBV DNA loads
= 2,000 IU/mL regardless of the ALT level, and decom-
pensated cirrhotics with any detectable HBV DNA loads.
This study was approved by the Institutional Review
Board of Samsung Medical Center (IRB 2014-03-158).

3,786 Chronic hepatitis B patients treated
with antiviral agents between
January 2007 and June 2012

72 Prior diagnosis of HCC —

473 Antiviral agent less
than 24 weeks

1,753 Prior treatment history ~ +——

20 Patients younger than
18 years of age

418 Antiviral agent other
than entecavir

—— 41 Insufficient clinical data

1,009 Treatment-naive chronic hepatitis B
patients treated with entecavir

Figure 1. Flow chart of patients included in the study.
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Assessment

All patients underwent complete blood counts, liver
function tests, HBV virologic markers, HBV DNA load
counts, and imaging studies (abdominal sonography,
computed tomography, or magnetic resonance imag-
ing); these assessments were completed at baseline and
were repeated at 3- to 6-month intervals. HBsAg, an-
ti-HBs antibody, HBeAg, and anti-HBe antibody levels
were examined by enzyme immunoassay. HBsAg levels
were quantified by automated chemiluminescent mi-
croparticle immunoassay (Architect HBsAg, Abbott, IL,
USA). HBV DNA loads were measured using the COBAS
TagMan HBV quantitative test (Roche Molecular Sys-
tems Inc., Branchburg, NJ, USA), with a lower detection
limit of < 9 IU/mL. Viral mutational analysis was per-
formed by direct sequencing of the reverse transcriptase
(RT) domain of the HBV polymerase gene. Virologic re-
sponses were defined as a reduction in HBV DNA loads
to < 6o IU/mL. Biochemical response was defined as
ALT < 40 U/L. Virologic breakthroughs were defined as
an increase in serum HBV DNA loads by > 1 log  above
the nadir after achieving a virologic response during
continued treatment. Liver cirrhosis was determined
by liver biopsy or an imaging modality combined with
two positive laboratory findings (e.g., platelet levels <
100,000/pL, albumin levels < 3.5 g/dL, or prothrombin
time [PT, international normalized ratio] > 1.3).

Statistical analyses

Baseline characteristics were summarized with descrip-
tive statistics and are presented as a mean + standard
deviation or as percentages. In all study subjects, con-
tinuous variables were compared parametrically us-
ing the Student t test or non-parametrically using the
Mann-Whitney U test. Categorical variables were com-
pared using the chi-square test or the Fisher exact test as
appropriate. Cumulative rates of virologic and biochem-
ical responses were analyzed using the Kaplan-Meier
method. Independent risk factors predicting achieve-
ment of virologic response and viral resistance were
analyzed with the stepwise Cox regression analysis. A
two-sided p < 0.05 was considered statistically signifi-
cant. All statistical analyses were performed using SPSS
version 19.0 (IBM Co., Armonk, NY, USA).
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RESULTS

Patient demographics

Baseline patient characteristics are listed in Table 1. The
majority of patients were male (64.5%) and the median
patient age was 48 years old (range, 18 to 8o). The pa-
tients were followed up for a median of 28.0 months
(range, 6.0 to 77.4). Five hundred and seventy-one (56.6%)
patients were HBeAg-positive and 438 patients (43.4%)
were HBeAg-negative. The mean baseline HBV DNA
load was 6.47 + 1.40 log  TU/mL and 36.2% of the pa-
tients had liver cirrhosis at initiation of entecavir treat-
ment. Stored baseline serum samples were available for
qHBsAg analysis in 271 patients and retrospective mea-

Table 1. Baseline characteristics of treatment-naive patients

(n=1,0009)
Variable Value
Male sex 651 (64.5)
Age, yr 48 (18-80)
Duration of follow-up, mon 28.0 (6.0-77.4)
Duration of ETV 26.5(6.0-77.4)

administration, mon

HBeAg (+):HBeAg (-) patients

571 (56.6):438 (43.4)

HBV DNA, log,, IU/mL 6.47 +1.40
Liver cirrhosis 365 (36.2)
qHBsAg, log,, ITU/mL? 3.59 £ 0.69
WBC, x 103/uL 5.08 +1.61
Hemoglobin, g/dL 14.3+1.8
Platelet, x 103/uL 152.2 % 62.4
AST, U/L 112.8 £183.9
ALT,U/L 154.7 £292.3
Total bilirubin, mg/dL 1.27 +1.93
Albumin, g/dL 3.0+ 0.5
Prothrombin time, INR 1.13 + 0.19

Values are presented as number (%), median (range), or

mean + SD.

ETYV, entecavir; HBeAg, hepatitis B e antigen; HBV, hepatitis
B virus; gHBsAg, quantitative hepatitis B surface antigen;
WBC, white blood cell; AST, aspartate aminotransferase;
ALT, alanine transaminase; INR, international normalized
ratio.

*Results from 271 patients.
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Figure 2. Virologic response of patients on continuous entecavir treatment. (A) The cumulative virologic response rate in-
creased with time, reaching 99.4% at year 5. (B) Hepatitis B e antigen (HBeAg)-negative patients had a statistically higher rate
of virologic response at year 1, 3, and 5. (C) The cumulative virologic response rate in patients with high hepatitis B virus (HBV)
DNA loads, compared to patients with HBV DNA loads < 4 log,, IU/mL resulted in a significantly lower virologic response. (D)
The log-rank test was used to compare the differences in the viral responses between each group. The cumulative entecavir

resistance rates were 0% after 1 year, 1.0% after 3 years, and 2.1% after 5 years.

surement of gHBsAg in these patients revealed a medi-
an 0f3,668.5 IU/mL (range, 1.15 to 124,925.0).

Entecavir efficacy

Among 1,009 patients, the cumulative biochemical re-
sponse rates were 81.0%, 95.0%, and 99.5% at years 1, 3,
and 5, respectively. The cumulative virologic response
rates in the entecavir-treated patients were 80.0%, 95.6%,
and 99.4% at years 1, 3, and 5, respectively (Fig. 2A). Six-

https://doi.org/10.3904/kjim.2016.096

ty-four patients (6.3%) failed to achieve a virologic response
during follow-up. The cumulative virologic response rate
in HBeAg-negative patients, which was 94.5% after the
first year and 99.5% after the third year, was significantly
higher than that of HBeAg-positive patients, which was
67.1% after the first year and 92.5% after the third year (p
< 0.001) (Fig. 2B). Compared to patients with HBV DNA
loads < 4 log IU/mL, patients with higher HBV DNA
loads had a significantly lower virologic response (p <
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Table 2. Univariate and multivariate analysis of factors associated with virologic response in entecavir-treated chronic hepati-

tis B patients (n=1,009)

S Univariate Multivariate
HR (95% CI) p value HR (95% CI) p value
Age, yr 1.015 (1.009-1.022) <0.001
Male sex 1.008 (0.883-1.152) 0.904
Liver cirrhosis 1.472 (1.288-1.682) <0.001
HBV DNA, log,, IU/mL 0.615 (0.587-0.644) <0.001 0.671 (0.635-0.700) <0.001
HBeAg (-) 0.347 (0.303-0.397) <0.001 0.607 (0.521~0.708) <0.001
WBC, x 103/pL 0.949 (0.910—0.988) 0.012
Hemoglobin, g/dL 0.967 (0.934-1.002) 0.061
Platelet, x 103/pL. 0.997 (0.996-0.998) <0.001
AST, U/L 1.000 (1.000-1.000) 0.588
ALT, U/L 1.000 (1.000-1.000) 0.438
Total bilirubin, mg/dL 1.032 (1.001-1.064) 0.045
Albumin, g/dL 1.096 (0.957-1.255) 0.187
Prothrombin time, INR 2.177 (1.621-2.922) <0.001

HR, hazard ratio; CI, confidence interval; HBV, hepatitis B virus; HBeAg, hepatitis B e antigen; WBC, white blood cell; AST,
aspartate aminotransferase; ALT, alanine transaminase; INR, international normalized ratio.

o.oo1) (Fig. 2C).

Univariate analysis revealed that older age, presence of’
liver cirrhosis, lower HBV DNA load, HBeAg negativity,
lower platelet count, and prolonged PT were statistically
significant factors associated with virologic response. In
multivariate analysis, only HBeAg-negativity and lower
HBV DNA load were independently associated with vi-
rologic response (Table 2).

The cumulative HBsAg seroclearance rates were 0.4%,
0.7%, and 1.6% in years 1, 3, and 5, respectively. Among
the 571 HBeAg-positive patients, the cumulative HBeAg
seroclearance rates at years 1, 3, and 5 were 4.1%, 19.2%,
and 40.2%, respectively.

Virologic breakthroughs

Fifty-six patients (5.9%) experienced virologic break-
throughs during the follow-up period. Noncompliance
was confirmed in 42 patients (75.0%) and of the remain-
ing 14 patients, virologic resistance was confirmed in 12.

Virologic resistance
Only 12 patients (1.2%) out of the 1,009 treatment-naive

640  www.kjim.org

patients developed confirmable entecavir resistance.
The cumulative entecavir resistance rates were 0% after
1 year, 1.0% after 3 years, and 2.1% after 5 years, respec-
tively (Fig. 2D). The characteristics of patients who de-
veloped entecavir resistance are summarized in Table 3.
The median time to resistance was 34 months (range, 21
to 66). All patients were HBeAg-positive, with a median
HBV DNA load of 7.95 log,  TU/mL (range, 530 to 8.04).
Baseline serum samples were available in six patients
with documented entecavir resistance during follow-up
and an rtV214A mutation was identified in two patients.

The role of qHBsAg levels in predicting virologic
response

Stored baseline serum samples were available in 271
patients (126 HBeAg-negative and 145 HBeAg-positive
patients) and qHBsAg levels prior to entecavir treat-
ment were measured. Multivariate analysis of the pre-
dictive factors of virologic response was performed in
this 271-patient set, which revealed that lower qHBsAg
levels (p < 0.001), lower HBV DNA loads (p < o.001), and
HBeAg-negative status (p = 0.005) were independently

https://doi.org/10.3904/kjim.2016.096
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Table 3. Characteristics and mutation sites of entecavir-resistance confirmed patients

Patient Age,yr Sex HBeAg lI(;Ig]?jIII?]}rI: resir:tiarz:et,omon Ej:::i;; Confirmed mutation
1 48 F + 7.87 51 None rtM2o4V+rtLi8oM, rtS202G

2 54 F + 8.04 47 - rtM204V+rtL18oM, rtS202G

3 60 F + 7.05 22 - rtM2o4V+rtLi8oM, rtS202G

4 43 M + 7.72 41 None rtM204V+rtL18oM, rtM250L

5 55 F + 7.17 21 rtV214A rtM2o4V+rtLi8oM, rtT184L

6 67 M + 8.04 25 - rtM204V+rtL18oM, rtT184S

7 58 M + 7.17 22 - rtM2o4V+rtLi8oM, rtN238H, rtT184A
8 38 M + 8.04 43 None rtM204V+rtL180G, rtN238H

9 40 M + 8.04 29 None rtM20o41

10 49 F + 8.04 22 - rtM20o41

11 38 M + 530 66 rtVai4A rtM2o4l, rtVi73L, rtM250V

12 32 M + 8.04 40 - rtl169L

HBeAg, hepatitis B e antigen; HBV, hepatitis B virus.

Table 4. Univariate and multivariate analysis of factors associated with virologic response in entecavir-treated chronic hepati-

tis B patients with baseline qHBsAg (n = 271)

T Univariate Multivariate
HR (95% CI) pvalue HR (95% CI) pvalue
Age, yr 1.019 (1.006-1.032) 0.005
Male sex 0.883 (0.685-1.139) 0.339
Liver cirrhosis 1.539 (1.190-1.990) 0.001
HBV DNA, log,, IU/mL 0.598 (1.190-1.990) < 0.001 0.674 (0.607-0.749) < 0.001
qHBsAg, log,, IU/mL 0.499 (0.426-0.585) <0.001 0.681 (0.563-0.825) <0.001
HBeAg (-) 0.354 (0.274—0.457) <0.001 0.673 (0.512—0.887) 0.005
WBC, x 103/pL 0.957 (0.887-1.031) 0.248
Hemoglobin, g/dL 0.992 (0.924-1.065) 0.827
Platelet, x 103/pL 0.996 (0.995-0.998) <0.001
AST, U/L 0.999 (0.998-1.000) 0.119
ALT, U/L 0.999 (0.999-1.000) 0.176
Total bilirubin, mg/dL 1.070 (0.892-1.284) 0.464
Albumin, g/dL 1353 (0.969-1.891) 0.076
Prothrombin time, INR 3.415 (1.375-8.480) 0.008

gHBsAg, quantitative hepatitis B surface antigen; HR, hazard ratio; CI, confidence interval; HBV, hepatitis B virus; HBeAg,
hepatitis B e antigen; WBC, white blood cell; AST, aspartate aminotransferase; ALT, alanine transaminase; INR, international

normalized ratio.
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Figure 3. Virologic response and hepatitis B e antigen (HBeAg) seroclearance based on quantitative hepatitis B surface antigen
(qHBsAg) level. (A) The cumulative virologic response rate was significantly greater in patients with baseline qHBsAg < 5,000
IU/mL. (B) In HBeAg-positive patients, baseline gHBsAg < 5,000 IU/mL was associated with a significantly greater cumulative
rate of HBeAg seroclearance. (C) The cumulative virologic response rate was not statistically different among patients with low
viral loads (= 6 log,, IU/mL), regardless of gHBsAg levels. (D) In the high viral load group (high hepatitis B virus [HBV] DNA >
6 log,, IU/mL), patients with low gHBsAg (< 5,000 IU/mL) had a significantly greater virologic response compared to patients

with high qHBsAg levels (QHBsAg > 5,000 IU/mL, p < 0.001).

associated with virologic response (Table 4). Compared
to patients with qHBsAg levels < 5,000 IU/mL, patients
with greater gHBsAg levels had a significantly lower
cumulative virologic response (p < o.o01) (Fig. 3A). In
HBeAg-positive patients, significantly greater HBeAg
seroclearance was achieved in patients with qHBsAg
levels < 5,000 IU/mL (p = 0.002) (Fig. 3B). Because low
viral load is a significant factor in predicting virolog-

642  www.kjim.org

ic response, patients were grouped into low-viral load
(HBV DNA load = 6 log,  IU/mL) and high-viral load
(HBV DNA load > 6 xlog A TU/mL) groups. In the low-vi-
ral load group, there was no significant difference in
virologic response based on qHBsAg levels (p = 0.378)
(Fig. 3C). However, there was a significant difference be-
tween the virologic response rate in the high viral load
group based on low (= 5,000 IU/mL) and high (> 5,000

https://doi.org/10.3904/kjim.2016.096
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IU/mL) gHBsAg levels (p < o.001) (Fig. 3D). The virolog-
ic response of the high viral load group at 6, 12, and 24
months was 46.7%, 89.3%, and 98.7%, respectively, in
patients with qHBsAg levels < 5,000 IU/mL; and 20.7%,
62.2%, and 84.6%, respectively, in patients with qHBsAg
levels > 5,000 IU/mL.

Clinical safety

There were no serious adverse events reported during
treatment. The reasons for patient noncompliance in-
cluded economical difficulties and treatment fatigue af-
ter a prolonged adherence period. None of the patients
stopped treatment due to problems with side effects.

DISCUSSION

CHB patients with high levels of HBV DNA have an
increased risk for developing liver cirrhosis and hepa-
tocellular carcinoma [3,4]. Therefore, suppression of
HBV DNA is a critical goal in treating CHB patients
[5,6]. Herein we present results from a long-term em-
pirical study and report predictors of virologic response
in treatment-naive CHB patients treated with entecavir.

Genotype C is associated with a high likelihood of a
longer period of persistent hepatitis, which increases
the risk of liver cirrhosis and hepatocellular carcinoma
[15,10]. In genotype C patients, the antiviral efficacy of
lamivudine compared to other genotypes had conflict-
ing outcomes [17-20]. Although direct comparison with
other genotypes is not feasible because 95.6% to 100.0%
of HBV patients in Korea are infected with genotype C
[16,21,22], it is possible to provide an indirect compar-
ison with entecavir efficacy among the genotypes. The
cumulative virologic response rates to entecavir were
80.0%, 95.6%, and 99.4% after years 1, 3, and 5, respec-
tively, which are comparable to previous long-term
studies across multiple populations with various gen-
otypes [23,24].

During the treatment period, 56 patients (5.9%) ex-
hibited an increase in serum HBV DNA loads by > 1
log, above the nadir, even after achieving a virologic
response to treatment. Among these patients, 42 (42/56,
75.0%) were noncompliant and resistance mutations
were identified in 2.1% of patients after 5 years of treat-
ment. These results are comparable to those from a pre-
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viously study by Yuen et al. [25] in which they reported
three cases of viral breakthroughs among 222 patients
over a 3-year treatment period, and Ono et al. [24] re-
ported a 1.1% chance of viral breakthrough over a 4-year
treatment period.

It is known that entecavir resistance requires three
HBV RT substitutions: rtM204V and rtLi8oM, plus an
additional mutation at rtT184, rtS202, or rtM250 [26].
Among patients with confirmed virologic resistance,
seven patients fit this pattern. Interestingly, one of our
patients (no. 8) had a different substituting amino acid
at rtL180G that accompanied rtM204V and rtN238H. rt-
N238H has been reported to be associated with known
adefovir dipivoxil resistance mutations, such as rtN236T
and rtA181T/V [27]. Two patients (no. 9, 10) presenting
with rtM204I mutations without additional mutations at
1tT184, rtS202, or rtM250 experienced a virologic break-
through. Another patient (no. 11) with rtM2o4l, rtViz3L,
and rtM250V mutations also experienced a virologic
breakthrough. The rtVi73L gene has been reported to
enhance in vitro viral replication in lamivudine-treated
patients [28]. One patient (no. 12) with an rtli6gL mu-
tation presented with primary non-response and even-
tually experienced a virologic breakthrough. Tenney et
al. [29] reported that rtli69T substitutions increase the
level of entecavir resistance 2- to 3-fold in select cases
and rtli69T mutation was thought to be an ancillary or
adaptive change to entecavir. To understand these pat-
terns better, future in vitro analyses of rtl169L are needed.

Yang et al. [13] found a reduced risk of liver related
events and HCC in entecavir-treated patients who ex-
perienced virologic response. A previous study done at
our center also found increased HCC risk in patients
with incomplete virologic response to treatment [12)].
The patients with lower HBV DNA loads and baseline
HBeAg-negativity had a significantly greater probability
of achieving virologic response (p < 0.001). Thus, the two
independent factors found to be predictive of virolog-
ic response in our study, baseline HBV DNA loads and
HBeAg status, are comparable to previous viral efficacy
studies of both lamivudine-treated and entecavir-treat-
ed patients [24,30-32].

Studies of qHBsAg have shown that titers correlate
with serum HBV DNA load and intrahepatic covalently
closed circular DNA level, which is the transcriptional
template of HBV [33,34). Low pretreatment serum qHB-
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sAg level has been found to be a predictor of response
to pegylated interferon therapy [35]. However, although
NUGC:s are effective in suppressing HBV DNA load, lim-
ited data regarding the role of qHBsAg titers are avail-
able in patients treated with NUCs. The results of our
study revealed that HBV DNA load (p < o0.001), HBeAg
status (p = 0.005), and qHBsAg levels (p < o0.001) are in-
dependent predictors of virologic response. These data
suggest that qHBsAg level may complement HBV DNA
load in predicting virologic response in patients treat-
ed with NUCs. In patients with high HBV DNA loads,
low qHBsAg titer (< 5,000 IU/mL) was associated with
a significantly greater virologic response. In low HBV
DNA loads, the qHBsAg titer may have less power in
differentiating the predictability for virologic response.
Thus, gHBsAg titer may be used as an independent pre-
dictor of virologic response in patients with high viral
loads. Patients with a combination of HBV DNA loads >
6 log TU/mL and qHBsAg levels > 5,000 IU/mL can be
considered to have the greatest risk of a poor virologic
response. In HBeAg-positive patients, low qHBsAg ti-
ters were also predictors of HBeAg seroclearance. These
results are comparable to those from a study by Lee et al.
[36] in which lower levels of qHBsAg predicted HBeAg
seroclearance/seroconversion.

Although our retrospective design has limitations, we
present a large empirical study of treatment-naive pa-
tients receiving entecavir. There is still limited data on
the role of gHBsAg levels and our relatively large sample
size and analyses using baseline qHBsAg levels offers
new insights into the role of gHBsAg in predicting viral
response.

In conclusion, continuous treatment with entecavir
for treatment-naive, genotype-C, CHB patients over 5
years shows an excellent virologic response rate and a
low rate of resistance, which is comparable to results
from registration trials. Baseline HBV DNA loads, qHB-
sAg levels, and HBeAg status were predictors of virolog-
ic response during entecavir treatment.

KEY MESSAGE

1. Long-term entecavir treatment is associated
with an excellent virologic response and a low
rate of entecavir-resistant mutation.
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2. Baseline hepatitis B virus DNA load, quantita-
tive hepatitis B surface antigen levels, and hepa-
titis B e antigen status are predictors of virolog-
ic response of entecavir treatment.
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