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Abstract: Long-term nucleos(t)ide analogues (NUCs) treatment is

usually required for patients with chronic hepatitis B (CHB). However,

whether discontinuation of NUCs is possible in selected patients

remains debated. The aim of this study was to assess the durability

of NUCs and predictors of sustained response after cessation of NUCs.

Ninety-three CHB patients (29 HBeAg-positive and 64 HBeAg-

negative) from 2 medical centers in Taiwan with discontinuation of

NUCs after a median of 3 years’ treatment were retrospectively

reviewed. Fifteen (51.7%) HBeAg-positive and 57 (89.1%) HBeAg-

negative patients achieved APASL treatment endpoints. Virological

relapse (VR) and clinical relapse (CR) were defined according to

APASL guidelines.

Achieving APASL endpoint was associated with longer median

time to CR in HBeAg-positive patients, but not in HBeAg-negative

cases. The cumulative 1-year VR and CR rates were 55.3% and 14.4% in

HBeAg-positive patients, and 77.7% and 41.9% in HBeAg-negative

patients, respectively. In HBeAg-negative patients, baseline HBV DNA

>105 IU/mL was the only predictor of VR (hazard ratio [HR]¼ 2.277,

P¼ 0.019) and CR (HR¼ 3.378, P¼ 0.014). HBsAg>200 IU/mL at the

end of treatment (EOT) was associated with CR (HR¼ 3.573,

P¼ 0.023) in patients developing VR. HBeAg-negative patients with

low baseline viral loads and low HBsAg levels at EOT had minimal risk

of CR after achieving APASL treatment endpoint (P¼ 0.016).

The VR rate is high, but the risk of CR is low within 1 year with

consolidation treatment after HBeAg seroconversion. Longer consoli-

dation treatment to reduce the risk of VR should be considered in

HBeAg-positive patients. As high risk of VR and CR, cessation of

NUCs therapy could be considered only in selected HBeAg-negative
hian-Sem Chua, M , MD,
Hsiang Huang, MD, PhD

Abbreviations: ALT = alanine aminotransferase, CHB = chronic

hepatitis B, CR = clinical relapse, EOT = end of treatment, HBeAg

= hepatitis B e antigen, HBsAg = hepatitis B surface antigen, HBV

= hepatitis B virus, HCC = hepatocellular carcinoma, cccDNA =

covalently closed circular DNA, HR = hazard ratio, NUCs =

nucleos(t)ide analogues, VR = virological relapse.

INTRODUCTION

H epatitis B virus (HBV) infection is one of the most
common infections in the world, with >350 million

carriers worldwide.1,2 Patients with chronic hepatitis B
(CHB), especially those with persistent HBV replication,
may develop hepatic decompensation, cirrhosis, or hepatocel-
lular carcinoma (HCC), leading to significant health impact.3

Currently nucleos(t)ide analogues (NUCs) are the mainstay of
the treatment for CHB, which may suppress viral replication,
reverse liver fibrosis, attenuate the progression of liver disease,
and reduce the risk of HCC.4–6 However, NUCs cannot effec-
tively eradicate covalently closed circular DNA (cccDNA) in
HBV-infected hepatocytes; hence, viral replication may recur
after cessation of NUCs treatment.7,8

The ideal treatment endpoint for CHB is HBsAg seroclear-
ance,9,10 but it could only be achieved in minority of patients,
and long-term NUCs treatment is usually required.11 However,
long-term NUCs treatment is limited by patient compliance, and
safety of long-term treatment is of concern.12 Moreover, long-
term NUCs treatment may result in a considerable financial
burden on healthcare systems, and in many countries, patients
are not fully reimbursed for the costs of NUCs treatment. In
Taiwan, NUCs treatment is reimbursed by the National Health
Insurance program for only 3 years in non-cirrhotic CHB
patients, irrespective of the treatment response. Therefore,
treatment cessation remains an inevitable issue in real-world
practice.

In this regard, several studies have assessed the durability
of treatment response and possibility for cessation of NUCs.13–19

For HBeAg-positive patients, it is generally accepted that NUCs
treatment may be discontinued in patients with HBeAg serocon-
version and have completed 6 to 12 months of consolidation
therapy.9,10,20 For HBeAg-negative patients, although recent
study reported that the virological relapse rate is high after
cessation of NUCs,16 the study by Jeng et al15 demonstrated that
the clinical relapse rate after 1 year of stopping entecavir treat-
ment was 45.3%, suggesting that about half of the cases could
stop NUCs treatment safely. Baseline serum HBV viral loads,
HBsAg levels, and duration consolidation treatment have
ate with the risk of relapse in these
e data imply that cessation of NUCs might
ases.
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Whether discontinuation of NUCs is safe in selected CHB
patients remains debated, and it is worth to identify those with
lowest risk of relapse after treatment cessation. The aim of this
study was to assess the durability of NUCs and predictors of
sustained response after cessation of NUCs by National Health
Insurance program in Taiwan.

MATERIALS AND METHODS

Patients
From February 2012 to April 2014, consecutive 105 non-

cirrhotic CHB patients who discontinued NUCs treatment at 2
medical centers in Taiwan (Taipei Veterans General Hospital
and Shin Kong Wu Ho-Su Memorial Hospital, Taipei, Taiwan)
under the national health insurance program were retrospec-
tively reviewed. Among them, 12 patients were excluded due to
no available baseline HBV DNA and/or HBsAg data after
discontinuation (Figure 1). All patients were positive for serum
HBsAg for >6 months prior to NUCs therapy and fulfilled the
treatment criteria for CHB according to the APASL treatment
guidelines, that is, serum alanine aminotransferase (ALT) levels
>80 U/L (2� upper limit of normal [ULN]) with HBV DNA
>20,000 IU/mL for HBeAg-positive patients or >2000 IU/mL
for HBeAg-negative patients.20 Patients with radiological evi-
dence of cirrhosis or HCC were excluded. In general, the NUCs
treatment was reimbursed for 3 years in both noncirrhotic
HBeAg-positive and HBeAg-negative patients, which is under
the regulation of National Health Insurance Administration,
Ministry of Health and Welfare, Taiwan. In HBeAg-positive
patients, additional 1 year of NUCs consolidation treatment was
also reimbursed in patients achieving HBeAg seroconversion
within 3 years of NUCs treatment. During a mean 52 weeks of
follow-up, 255 times of HBsAg and HBV DNA measurements
had been performed for the 93 patients. The mean interval of
HBV DNA and HBsAg monitoring was 16.7� 7.7 weeks.

This study was approved by the Institutional Review
Board, Taipei Veterans General Hospital, and Shin Kong Wu
Ho-Su Memorial Hospital, which complied with standards of
the Declaration of Helsinki and current ethical guidelines.

Lee et al
Definition
The 2012 APASL treatment endpoint for NUCs was defined

as HBeAg seroconversion with undetectable HBV DNA for at

FIGURE 1. Patient selection and outcomes.CR¼ clinical relapse,
VR¼ virological relapse.
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least 12 months in HBeAg-positive patients, and in HBeAg-
negative patients treated for at least 2 years with undetectable
HBV DNA documented on 3 separate occasions 6 months apart.20

Virological relapse (VR) was defined as an HBV DNA>2000 IU/
mL, whereas clinical relapse (CR) was defined as HBVDNA
>2000 IU/mL plus ALT elevation >2� ULN.20 Spontaneous
remission was defined as spontaneous decline in HBV DNA to
<2000 IU/mL in patients developing VR.

Liver Biochemistry and Viral Serological Tests
Serum biochemical studies were performed using a

systemic multiautoanalyzer (Technicon SMAC, Technicon
Instruments Corp., Tarrytown, NY). The serum ALT ULN
was set by the laboratory at 40 U/L for both males and females.
The serum samples were tested for the presence of HBeAg and
anti-HBe antibody using radio-immunoassay (Abott Labora-
tories, North Chicago, IL). HBV DNA was determined by
Roche Cobas Tagman HBV DNA assay (detection limit of
12 IU/mL, Roche Diagnostics, Basel, Switzerland), whereas
HBsAg levels were quantified using the Elecsys HBsAg II
assay (detection limit of 0.05 IU/mL, Roche Diagnostics
GmbH, Mannheim, Germany).

Statistical Analyses
Values were expressed as median (ranges) or mean� stan-

standard deviation when appropriate. Mann–Whitney U test
was used to compare continuous variables. Pearson x2 analysis
or Fisher exact test was used to compare categorical variables.
Cumulative HBV relapse rates were estimated by the Kaplan–
Meier method and compared by the log-rank test. Analysis of
predictive factors for relapse was performed using the Cox
proportional hazards model. Variables with statistical signifi-
cance (P< 0.05) or those close to significance (P< 0.1) by
univariate analysis were subsequently included in the multi-
variate analysis. All statistical analyses were performed using
the Statistical Package for Social Sciences (SPSS 17.0 for
Windows, SPSS Inc, Chicago, IL). A 2-tailed P value <0.05
was considered statistically significant.

RESULTS

Patient Characteristics at the End of NUCs
Treatment

Characteristics of the CHB patients at the end of NUCs
treatment were summarized in Table 1. Among the 93 enrolled
patients, 29 (31.2%) and 64 (68.8%) were HBeAg-positive and
HBeAg-negative, respectively. Majority (65.5% in HBeAg-
positive and 82.9% in HBeAg-negative) of patients received
entecavir treatment. The median duration of NUCs treatment
was 157 weeks.

Overall, 51.7% of the HBeAg-positive and 89.1% of the
HBeAg-negative patients achieved 2012 APASL treatment
endpoints after a median 3 years’ treatment. As shown in
Table 2, the baseline characteristics were comparable between
HBeAg-positive patients with and without achieving APASL
endpoint, whereas a higher proportion of the HBeAg-negative
patients who achieved APASL treatment endpoint were treated
with entecavir (P¼ 0.014).

Virological and Clinical Relapse Rates in Patients

Medicine � Volume 94, Number 32, August 2015
Achieving APASL Endpoints
In 29 HBeAg-positive patients, VR and CR developed in

20 (69%) and 13 (44.8%) patients during the mean follow-up
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TABLE 1. Characteristics of the CHB Patients

Total (n¼ 93)
HBeAg-positive
(n¼ 29) (31.2%)

HBeAg-negative
(n¼ 64) (68.8%)

Age, 52.9� 13.1 41.8� 7.6 57.9� 11.9
Male sex, n (%) 58 (62.4) 17 (58.6) 41 (64.1)
Prior treatment, n (%) 31 (33.3) 11 (37.9) 20 (31.3)
NUCs, n (%)

Lamivudine 5 (5.4) 2 (6.9) 3 (4.7)
Adefovir 1 (1.1) 1 (3.4) 0 (0)
Telbivudine 15 (16.1) 7 (24.1) 8 (12.5)
Entecavir 72 (77.4) 19 (65.5) 53 (82.9)
Treatment duration, weeks 157 (74-291) 157 (74–291) 157 (140–212)
Baseline HBV DNA (log IU/mL) 6.43 (3.40–>8.04) 7.54 (3.63–>8.04) 6.12 (3.40–>8.04)

End of treatment response, n (%)
HBV DNA <1.08 (<1.08–2.74) <1.08 (<1.08–2.74) <1.08 (<1.08–2.26)
Undetectable HBV DNA 82 (88.2) 25 (86.2) 57 (89.1)
HBeAg loss – 19 (65.5) –
HBeAg seroconversion – 15 (51.7) –
Achieving APASL endpoint 72 (77.4) 15 (51.7) 57 (89.1)
HBsAg, IU/mL 568.3 (0.08–16506) 1720 (92–14783) 314.3 (0.08–16506)
�100 IU/mL, n (%) 13 (14) 2 (6.9) 11 (17.2)
�200 IU/mL, n (%) 20 (21.5) 2 (6.9) 18 (28.1)

ALT, U/L 27.3� 16.3 25.2� 15.6 28.2� 16.6
Follow-up period, weeks 52� 31 46� 29 54� 32
Interval of HBV DNA and HBsAg

measurement, weeks
16.7� 7.7 15.6� 7.4 17.2� 7.9

Virological relapse, n (%) 70 (75.3) 20 (69) 50 (78.1)
Clinical relapse, n (%) 42 (45.2) 13 (44.8) 29 (45.3)

ALT¼ alanine aminotransferase, HBV¼ hepatitis B virus, NUCs¼ nucleos(t)ide analogues.
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period of 46 weeks (Figure 1). HBeAg-positive patients

achieving APASL treatment endpoint had a trend of longer
median time to VR, and a significantly longer median time to
CR, as compared with those without achieving APASL treatment

TABLE 2. Characteristics of the CHB Patients With and Without

HBeAg-positive

Achieving APASL
Treatment Endpoints

Yes (n¼ 15)
(51.7%)

No (n¼ 14)
(48.3%)

Age, y 42.6� 7.9 40.8� 7.6
Male sex, n (%) 10 (66.7) 7 (50)
Prior treatment, n (%) 7 (46.7) 4 (28.6)
Use of entecavir, n (%) 8 (53.3) 11 (78.6)
Treatment duration 155 (74–291) 158 (148–186
Baseline HBV DNA

(log IU/mL)
7.63 (3.63–>8.04) 6.57 (5.83–>8.0

EOT HBsAg, IU/mL 1011 (92–4088) 4041 (94–1478
Median time to virological

relapse (weeks, 95% CI)
29.4 (23.6–35.3) 20.1 (8.0–32.3

Median time to clinical
relapse (weeks, 95% CI)

–
�

32.4 (18.8–46.

CHB¼ chronic hepatitis B, CI¼ confidence interval, EOT¼ end of treat�
Less than half of the target population developed clinical relapse durin

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
endpoint (Table 2). In the 15 HBeAg-positive patients who

achieved APASL treatment endpoint, the cumulative 1-year
VR and CR rates were 55.3% and 14.4%, respectively
(Figure 2A).

Achieving APASL Treatment Endpoints

HBeAg-negative

P
Yes (n¼ 57)

(89.1%)
No (n¼ 7)
(10.9%) P

0.561 58.5� 12.0 52.9� 10.2 0.226
0.594 38 (66.7) 3 (42.9) 0.240
0.535 19 (33.3) 2 (28.6) 1.000
0.245 50 (87.7) 3 (42.9) 0.014

) 0.270 157 (140–212) 154 (143–159) 0.260
4) 0.650 6.17 (3.40–>8.04) 6.07 (4.41–7.25) 0.632

3) 0.125 310 (0.08–16506) 566 (58–2003) 0.372
) 0.059 32.9 (26.2–39.5) 19.6 (9.4–29.8) 0.356

1) 0.001 74.7 (51.6–97.8) –
�

0.227

ment, HBV¼ hepatitis B virus.
g the follow-up period.
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FIGURE 2. Cumulative rates of VR and CR after cessation of
nucleos(t)ide analogues in patients with chronic hepatitis B and
achieving APASL treatment endpoint. (A) VR and CR rates in
HBeAg-positive patients. (B) VR and CR rates in HBeAg-negative
patients. CR¼ clinical relapse, VR¼ virological relapse.

TABLE 3. Univariate Analyses of Factors Associated With Virolog
Achieving APASL Treatment Endpoint

V

HR

Age, y >40 vs �40 2.227
Sex Male vs female 1.475
NUCs ETV vs LAM/ADV/Ldt 0.394
Treatment duration 157 weeks vs >157 weeks 0.502
Baseline HBV DNA, IU/mL >105 vs �105 1.005
EOT HBsAg, IU/mL >100 vs �100 22.393

>200 vs �200 22.393
>500 vs �500 27.147
>1000 vs �1000 1.951

CHB¼ chronic hepatitis B, CI¼ confidence interval, EOT¼ end of treatm
analogues.
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In the 64 HBeAg-negative patients, VR and CR developed
in 50 (78.1%) and 29 (45.3%) patients, respectively, during the
mean follow-up period of 54 weeks (Figure 1). The VR and CR
rates were not statistically different between HBeAg-negative
patients with and without achieving APASL treatment end-
point (Table 2). In the 57 HBeAg-negative patients who
achieved APASL treatment endpoint, the cumulative 1-year
VR and CR rates were 77.7% and 41.9%, respectively
(Figure 2B).

Predictors of Virological and Clinical Relapses in
Patients Achieving APASL Treatment Endpoints

In the 15 HBeAg-positive patients who achieved APASL
treatment endpoint with 12 months of consolidation treatment,
there was no significant predictor of either VR or CR (Table 3).
Baseline HBV viral loads, HBsAg levels at EOT, and potency of
NUCs were not associated with the risk of HBV relapse.

In the 57 HBeAg-negative patients who achieved APASL
treatment endpoint, baseline HBV DNA >105 IU/mL was the
only predictor of VR (hazard ratio [HR]¼ 2.277, P¼ 0.019,
Table 4). The cumulative 1-year VR rates were as high as 81.5%
and 73.8%, respectively, in patients with baseline HBV DNA
higher and lower than 105 IU/mL (P¼ 0.016, Figure 3A). For
the risk of CR, baseline HBV DNA >105 IU/mL (HR¼ 3.378,
P¼ 0.014, Figure 3B) and HBsAg levels >200 IU/mL at EOT
(HR¼ 3.661, P¼ 0.018, Figure 3C) were factors significantly
associated with CR in univariate analysis (Table 4). In multi-
variate analysis, baseline HBV DNA >105 IU/mL was the only
independent predictor of CR.

Outcomes of Patients Who Developed
Virological Relapse

Eight of the 15 HBeAg-positive patients who achieved
APASL treatment endpoint developed VR. Among them, 3
(37.5%) subsequently developed CR, 4 (50%) remained viremic
with HBV DNA >2000 IU/mL without developing CR, and 1
(12.5%) had spontaneous remission with the HBV viral load
<2000 IU/mL (Figure 4A). Forty-five of the 57 HBeAg-

Medicine � Volume 94, Number 32, August 2015
positive patients who achieved APASL treatment endpoint
developed VR. Among them, 28 (62.2%) subsequently devel-
oped CR, 12 (26.7%) remained viremic with HBV DNA

ical and Clinical Relapses in 15 HBeAg-positive CHB Patients

irological Relapse Clinical Relapse

95% CI P HR 95% CI P

0.518–9.570 0.282 0.484 0.044–5.364 0.554
0.293–7.432 0.638 0.217 0.019–2.419 0.214
0.093–1.672 0.207 0.456 0.041–5.103 0.524
0.115–2.186 0.358 2.523 0.228–27.873 0.450
0.188–8.544 0.996 0.129 0.008–2.111 0.151

0–6.96� 109 0.801 22.647 0–2.79� 1011 0.792
0–6.96� 109 0.801 22.647 0–2.79� 1011 0.792

0.002–319004 0.490 25.971 0–4.56� 1011 0.787
0.334–11.386 0.458 0.013 0–1.36� 105 0.598

ent, HBV¼ hepatitis B virus, HR¼ hazard ratio, NUCs¼ nucleos(t)ide

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



TABLE 4. Univariate Analyses of Factors Associated With Virological and Clinical Relapses in 57 HBeAg-negative CHB Patients
Achieving APASL Treatment Endpoint

Virological Relapse Clinical Relapse

HR 95% CI P HR 95% CI P

Age, y >40 vs �40 0.778 0.185–3.270 0.731 0.329 0.075–1.440 0.140
Sex male vs female 1.073 0.569–2.024 0.828 1.221 0.546–2.729 0.627
NUCs ETV vs LAM/ADV/Ldt 1.357 0.520–3.539 0.533 0.887 0.303–2.591 0.826
Treatment duration �157 weeks vs >157 weeks 1.361 0.738–2.510 0.324 1.354 0.611–3.001 0.455
Baseline HBV DNA, IU/mL >105 vs �105 2.277 1.146–4.524 0.019 3.378 1.273–8.962 0.014
EOT HBsAg, IU/mL >100 vs �100 1.330 0.588–3.007 0.494 4.327 1.014–18.464 0.048

>200 vs �200 1.521 0.765–3.024 0.232 3.661 1.249–10.730 0.018
>500 vs �500 1.272 0.690–2.342 0.441 1.814 0.861–3.822 0.117
>1000 vs 1000 1.180 0.599–2.324 0.633 1.738 0.786–3.847 0.172

atm
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>2000 IU/mL without developing CR, and 5 (11.1%) had
spontaneous remission to inactive HBV carrier status
(Figure 4B). The mean HBsAg levels at EOT among the
HBeAg-negative patients with subsequent CR, persistent vir-
emia, and spontaneous remission were 1560, 376, and 519 IU/
mL, respectively (Figure 4C, left panel), whereas the proportion

CHB¼ chronic hepatitis B, CI¼ confidence interval, EOT¼ end of tre
analogues.
of HBsAg >200 IU/mL were 85.7%, 58.3%, and 40% among
the 3 outcomes of patients, respectively (P¼ 0.013, Figure 4C,
right panel).

FIGURE 3. Cumulative rates of VR and CR in HBeAg-negative patien
stratified by baseline viral loads. (B) Cumulative CR rates stratified by
treatment HBsAg levels. (D) Cumulative CR rates stratified by baseline v
VR¼ virological relapse.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
Selection of Patients With Lower Risk of Clinical
Relapse

Of the 45 HBeAg-negative patients who developed VR,
HBsAg>200 IU/mL at EOT was also the independent predictor
of CR (HR¼ 3.573, 95% confidence interval¼ 1.190–10.733,
P¼ 0.023). Importantly, patients with baseline HBV DNA

ent, HBV¼ hepatitis B virus, HR¼ hazard ratio, NUCs¼ nucleos(t)ide
�105 IU/mL and EOT HBsAg levels �200 IU/mL had a sig-
nificantly lower risk of CR (P¼ 0.016, Figure 3D). All the 9
patients with baseline HBV DNA �105 IU/mL and EOT

ts achieving APASL treatment endpoints. (A) Cumulative VR rates
baseline viral loads. (C) Cumulative CR rates stratified by end of
iral loads and end of treatment HBsAg levels. CR¼ clinical relapse,
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FIGURE 4. Outcomes of patients who achieved APASL treatment endpoints but developed virological relapse (VR). (A) Outcomes in
HBeAg-positive patients with VR. (B) Outcomes in HBeAg-negative patients with VR. (C) Left panel: Mean HBsAg levels in each group of
HBeAg-negative patients with VR. Right panel: Proportion of patient with HBsAg >200 IU/mL in each group of HBeAg-negative patients

00 I
atie
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with VR. Persistent viremia was defined as persistent HBV DNA>20
as spontaneous decline of HBV DNA to less than 2000 IU/mL in p
HBsAg levels �200 IU/mL did not develop CR during the
follow-up period.

DISCUSSION
In this study, we observed a high rate of VR after cessation

of NUCs treatment in both HBeAg-positive and -negative CHB
patients, and the risk of CR remained high in HBeAg-negative
patients who achieved APASL treatment endpoints.

Patients who stopped NUCs after HBeAg seroconversion
with 12 months’ consolidation therapy had 1-year VR and CR
rates of 55.3% and 14.4%, respectively. The 1-year VR rate was
comparable with that in previous studies.13,19 In the study by
Dai et al14, about 60% of the HBeAg-positive patients who
stopped lamivudine after achieving the APASL treatment end-

point could not maintain combined HBeAg-seroconversion and
HBV DNA undetectable at 6 months after EOT. Similar to this
finding, in our study, 10 of the 15 HBeAg-positive patients

6 | www.md-journal.com
(66.7%) who achieved APASL endpoint failed to maintain
combined virological response at 6 months after EOT, including
1 case with HBeAg reversion. More than half of the HBeAg-
positive patients developed VR despite achieving APASL end-
point, but only minority of them developed CR within 1 year.
Therefore, these findings suggested that the current APASL
stopping rule for HBeAg-positive patients, which is also con-
sistent with the current AASLD and EASL treatment guidelines,
is clinically feasible based on low risk of CR in short term.
Consolidation treatment is an important predictor of HBV
relapse in HBeAg-positive patients. Dai et al14 recently showed
that longer duration of consolidation therapy, lower pretreat-
ment viral loads, and HBsAg levels were significantly associ-
ated with combined response at 6 months after cessation of
lamivudine in HBeAg-positive patients. Another recent study

U/mL without clinical relapse. Spontaneous remission was defined
nts developing VR.
by Chen et al19 showed that only age was a predictor of VR after
cessation of lamivudine treatment. In our study, due to the
limitation of case number, we did not identify a significant

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



predictor of VR in HBeAg-positive patients. Nevertheless,
considering the high VR rate in HBeAg-positive patients and
the risk of disease progression in those with persistent viremia,
longer consolidation treatment to reduce the risk of VR should
be considered in HBeAg-positive patients.

Only minority of the HBeAg-negative patients failed to
achieve APASL treatment endpoint after 3 years of NUCs
treatment. A recent study by Seto et al16 also reported a 1-year
VR rate of 91.4% after cessation of entecavir treatment in
HBeAg-negative patients. Therefore, the stopping rule
suggested by the 2012 APASL guidelines has potential high-
risk of VR for HBeAg-negative patients. To avoid the risk of
VR, an indefinite duration of NUCs for these patients until
HBsAg seroclearance should be considered, as recommended
by the current AASLD and EASL treatment guidelines.9,10 Our
1-year CR rate of 41.9% in HBeAg-negative patients achieving
APASL treatment endpoint, with nearly 83% of them receiving
entecavir treatment, was comparable with previous reports.15,17

In the study by Jeng et al,15 the 1-year CR rate was 45% after
entecavir treatment, and they suggested that with proper off-
therapy monitoring, the APASL stopping rule for HBeAg-
negative CHB patients is generally safe. However, the study
did not emphasize the VR rates, which were high in our
observation and previous report,16 and the outcomes for these
patients with persistent viremia were still unclear. In consider-
ation of the risk of disease progression and HCC in patients with
high HBV viral load,21,22 finite NUCs treatment is debated.

The predictors of HBV relapse in HBeAg-negative patients
were controversial. The study by Chen et al19 showed that
HBsAg levels at EOT were independently associated with VR
after cessation of lamivudine in HBeAg-negative patients.
However, in the prospective study by Seto et al16, various
HBsAg cutoff levels at EOT could not predict VR after cessa-
tion of entecavir. In our study, we identified baseline HBV viral
loads as the only predictor of VR in HBeAg-negative patients.
Consistent with the study by Jeng et al15, baseline HBV viral
load was the only independent predictor of CR. In our study,
HBsAg level at EOT was the only predictor of CR after
developing VR. Previous studies suggest that lower serum
HBsAg levels at EOT might reflect a better host immunological
control of HBV,11,23 and therefore the risk of subsequent
hepatitis flare could be lower. We further stratified the patients
according to their baseline viral loads and EOT HBsAg levels,
and showed that patients with baseline HBV DNA <105 IU/mL
and EOT HBsAg levels <200 IU/mL had a lowest risk of CR
(Figure 3D). None of the 9 patients who fulfilled this criterion
developed CR during the follow-up period.

NUCs with higher antiviral potency were suggested to have
a better durability of treatment response. In this study, 77% of the
patients received entecavir treatment, and the case number for
those receiving lamivudine, adefovir, or telbivudine was smaller.
Therefore, the issue was not further analyzed in this study.

The outcomes of patients who developed VR despite
achieving APASL treatment endpoints were rarely reported.
In this study, about 11% to 12% of patients have a chance of
spontaneous remission after developing VR, defined as spon-
taneous decline of HBV DNA to<2000 IU/mL in both HBeAg-
negative and -positive patients. Due to small case number, there
were no significant factors predicting the outcome after VR in
HBeAg-positive patients. In HBeAg-negative patients, we
identified HBsAg >200 IU/mL at EOT as the predictor of
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subsequent CR (Figure 4C) and low HBsAg at EOT was found
in patients with subsequent remission, which could serve as an
additional biomarker to select patients with the risk of CR.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
This study has some limitations. First, the case number is
small despite recruiting patients from 2 medical centers in
Taiwan. However, patients who did not achieve APASL treat-
ment endpoints might decide to continue NUCs treatment,
whereas most patients received indefinite NUCs until HBsAg
seroclearance, according to current AASLD and EASL guide-
lines. Second, this is a retrospective study. However, due to the
alert of high relapse rates, most patients were closely monitored
with HBV viral loads and HBsAg levels at a mean interval of 4
months after EOT in this study, which could be avoid of the
possibility of underestimation for the relapse rate. Third, NUCs
with higher antiviral potency were suggested to have a better
durability of treatment response. In this study, 77% of the patients
received entecavir treatment, and the case number for those
receiving lamivudine, adefovir, or telbivudine was smaller.
Therefore, the issue was not further analyzed in this study.

In conclusion, the risk of VR is high after cessation of
NUCs treatment despite achieving APASL treatment endpoint
in both HBeAg-positive and -negative CHB patients. Current
APASL treatment endpoint is feasible for HBeAg-positive
patients based on low risk of CR, but careful off-treatment
monitoring is still needed. Cessation of NUCs therapy could
only be considered only in selected HBeAg-negative patients
with low baseline viral loads and low EOT HBsAg levels after
achieving APASL treatment endpoint.
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