Hepatology

Title:
Off therapy durability of response to Entecavir therapy in hepatitis B e

antigen negative chronic hepatitis B patients

Wen-Juei Jeng, MD'?, [-Shyan Sheen, MD'?, Yi-Cheng Chen, MD"*, Chao-Wei Hsu, MD'?,

Rong-Nan Chien, MD?*?, Chia-Ming Chu, MD'?, Yun-Fan Liaw, MD"*

Affiliations:
! Liver Research Unit, Linkou Medical Center, Chang Gung Memorial Hospital
* Liver Research Unit, Chang Gung Memorial Hospital, Keelung

3 College of Medicine, Chang Gung University

Contact Information

Wen-Juei Jeng, MD Email: Rachel. jeng@gmail.com

[-Shyan Sheen, MD Email: happy95kevin@gmail.com

Yi-Cheng Chen, MD  Email: yichengliver@gmail.com

Chao-Wei Hsu, MD Email: hsu2406@adm.cgmh.org.tw , hsu500331@gmail.com,

Rong-Nan Chien, MD  Email: ronald@adm.cgmh.org.tw

Chia-Ming Chu, MD  Email: chiamingchu@yahoo.com.tw

Yun-Fan Liaw, MD E-mail: liveryfl@gmail.com

Keywords: Clinical relapse, cirrhosis, hepatitis B surface antigen (HBsAg), nucleos(t)ide

analogs (Nuc), sustained response

This article has been accepted for publication and undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process which may lead to
differences between this version and the Version of Record. Please cite this article as

doi: 10.1002/hep.26549



Hepatology Page 2 of 31

Manuscript: 3943
Figure: 3

Table: 3

Author contribution:

Wen-Juei Jeng: acquisition of data, first draft of the manuscript, Statistic analysis

[-Shyan Sheen: Interpretation of data, Statistic analysis

Yi-Cheng Chen: acquisition of data

Chao-Wei Hsu: acquisition of data

Rong-Nan Chien: contributions to conception

Chia-Ming Chu: contributions to conception and intellectual content

Yun-Fan Liaw: study concept and design, critical revision of the manuscript for important

intellectual content, material support, study supervision

Hepatology



Page 3 of 31

Hepatology

Contact Information

Yun-Fan Liaw, MD

199, Tung Hwa North Road,
Taipei; 105, Taiwan

TEL: 886-3-3281200 ext. 8120
FAX: 886-3-3282824

E-mail: liveryfl@gmail.com

List of Abbreviations:

AASLD: American Association for the Study of Liver Disease; ADV: adefovir; ALT: alanine
aminotransferase; APASL: Asian Pacific Association for the Study of the Liver; CHB:
chronic hepatitis B; EASL: European Association for the Study of the Liver; ETV: entecavir;
HBeAg: hepatitis B e antigen; HBsAg: hepatitis B surface antigen; HBV: hepatitis B virus;
HCC: hepatocellular carcinoma; LAM: lamivudine; Nuc: nucleos(t)ide analog; TDF:

tenofovir

Grant support: This study was supported by grants from Chang Gung Medical Research
Fund and the Prosperous Foundation, Taipei, Taiwan.

SMRPG1005, OMRPG380061, CMRPG3A0901

Conflicts of interest: The authors have no financial and personal relationships with other
people or organizations that could inappropriately influence (bias) their work. YF Liaw has
involved in clinical trials or served as a global advisory board member of Roche, BMS,

Novartis and Gilead Sciences.

Hepatology



Hepatology

Abstract
The optimal duration of nucelos(t)ide analoge (Nuc) treatment in hepatitis B e antigen
(HBeAg) negative patients with chronic hepatitis B virus (HBV) infection is unknown. Asian
Pacific Association for the Study of the Liver (APASL) guidelines recommend that treatment
can be discontinued if undetectable HBV-DNA has been documented on three occasions > 6
months apart. This study aimed to test this stopping rule in HBeAg-negative chronic hepatitis
B (CHB) patients treated with Entecavir (ETV). Ninety-five patients (39 cirrhotics) were
treated with ETV for a median of 721 (395-1762) days before stopping therapy and were then
monitored with serum HBV DNA and alanine aminotransferase (ALT) at least every 3
months. Within 1-year after stopping ETV therapy, “clinical relapse” (an episode of ALT
elevation >2x upper limit of normal plus HBV-DNA>2000IU/mL) occurred in 43 (45.3%) of
the 95 patients. Of the 39 cirrhotic patients, 17 (43.6%) relapsed and one (2.6%) developed
decompensation. The median duration till relapse was 230 days (74.4% > 6 months). Logistic
regression analysis showed that baseline HBV-DNA <2x10° IU/mL was the only significant
independent factor for sustained response. The 1-year relapse rate was 29% in patients with a
baseline HBV DNA <2x10° IU/mL vs 53% in those with HBV DNA >2x10° IU/mL
(p=0.027). For the later, consolidation therapy > 64 weeks reduced relapse rate to 33.3% in
non-cirrhotic patients. Conclusion: With an overall 1-year relapse rate of 45% and 29% in
those with a baseline serum HBV DNA <2x10° IU/mL, the APASL stopping rule for
HBeAg-negative CHB patients with proper off-therapy monitoring is adequate even in
cirrhotic patients. Consolidation therapy > 64 weeks seems more appropriate for those with

higher baseline HBV DNA.

Word count: 275  (<275)
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Introduction

The advent of effective antiviral agents with different mechanisms of action has led to

better therapeutic strategies for chronic hepatitis B virus (HBV) infection. Among the

currently available oral nucleos(t)ide analogs (Nuc), entecavir (ETV) and tenofovir disoproxil

fumarate (TDF) are the preferred first line agents [1-3]. For hepatitis B e antigen (HBeAg)

negative chronic hepatitis B (CHB), long-term Nuc therapy is usually required but the

optimal duration of treatment is still unknown and is under debate. American Association for

the Study of Liver Disease (AASLD) and European Association for the Study of the Liver

(EASL) recommend long-term Nuc therapy until the patient has achieved hepatitis B surface

antigen (HBsAg) clearance, which is a remote and unrealistic endpoint because it occurs in

<1% per year [1,3]. Several earlier studies in Asian patients treated with lamivudine (LAM)

showed that the sustained response rate 6-12 months after cessation of LAM therapy was

around 50% if patients had achieved a maintained virological response before stopping LAM

therapy [4-6]. Based on these, the Asian Pacific Association for the Study of the Liver

(APASL) guidelines have suggested that cessation of Nuc therapy can be considered if

undetectable HBV-DNA by real-time PCR has been documented on 3 separate occasions at

least 6 months apart [7].

There are only a few studies on the durability of LAM or adefovir (ADV) in

HBeAg-negative CHB patients after cessation of therapy by the stopping rule of APASL [8,9].
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Compare to LAM and ADV, ETV is a more potent Nuc with high genetic barrier to drug

resistance. Of the HBeAg-negative patients in the phase 3 trial treated with ETV for 1 year

and who stopped treatment after achieving the protocol-defined response [HBV DNA < 0.7

MEg/mL and serum alanine aminotransferase (ALT) < 1.25 times upper limit of normal

(ULN)], only 48% sustained this response for > 24 weeks after treatment cessation [10]. It

was not known whether the off-therapy durability of response to the more potent ETV using

the more stringent stopping rule of APASL was similar to or better than that of the patients

treated with LAM or ADV. We therefore conducted this study which also aimed to validate

the APASL stopping rule in our HBeAg negative patients with CHB treated with ETV.

Material and Methods

Patients and study design

This study used a retrospective-prospective cohort, approved by the institutional review

board of the Chang Gung Memorial Hospital, Taiwan. Excluding patients with co-existing

HCV or HDV infection, alcoholism, autoimmune hepatitis and malignancy, all HBeAg

negative, anti-HBe positive patients with CHB who had been treated with ETV and were

followed-up for a minimum of 12 months (48 weeks) after cessation of ETV therapy by the

stopping rule of APASL (undetectable HBV-DNA by PCR had been demonstrated in 3

occasions at least 6 months apart [7]) were included. After cessation of ETV therapy, serum

Hepatology
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ALT was monitored every 1-1.5 months in the first 3 months and then at least every 3 months

along with serum HBV DNA assay every 3 months during off-therapy follow-up.

Alfa-fetoprotein and ultrasonography were performed every 3-6 months. If serum HBV DNA

increases over 2000 [U/mL or ALT level increases over upper limit of normal (ULN) during

off therapy follow-up, HBV DNA and/or ALT were retested for confirmation and further

evaluation. The “consolidation duration” was calculated from the first demonstration of

undetectable HBV DNA to the end of treatment. According to APASL guidelines, “clinical

relapse” was defined as an event with an increase of serum HBV-DNA level over 2000

IU/mL and serum ALT levels >2x ULN, which is the AASLD and APASL indication of

anti-HBV therapy for CHB [1,2].

Age, gender, presence of cirrhosis, prior treatment, baseline biochemical data and viral

features, serum HBV DNA and ALT at the end of 3 and 6 months on therapy, serum HBsAg,

HBV-DNA and ALT levels at baseline and at end of therapy, as well as treatment duration and

consolidation duration were compared between patients with clinical relapse (relapsers) and

those with sustained response (non-relapsers).

Since there was no APASL stopping rule for HBeAg-negative patients before 2008 [7]

and most of our patients have been treated with ETV after 2008, only 22 LAM treated and 30

telbivudine (LdT) treated HBe Ag-negative patients had stopped drug therapy after a

consolidation therapy > 1 year and were followed-up for 1 year off-therapy, as the ETV
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cohort in the present study did. The occurrences of clinical relapse in these 52 patients were

searched by chart review retrospectively for comparison.

Biochemistry and Laboratory methods

The biochemical tests were performed using routine automated techniques at our

clinical pathology laboratories. The serum ALT ULN was set by the laboratory at 36 U/L for

both male and female. Serum hepatitis markers including HBsAg, anti-HBs, HBeAg,

anti-HBe, anti-HDV and anti-HCV were assayed using EIA kit (Abbott diagnostics, North

Chicago, IL, USA). HBV genotype was determined using PCR-restriction fragment length

polymorphism of the surface gene of HBV. Serum HBV DNA was assayed using Roche

Cobas Amplicor HBV Monitor test (Roche COBAS® TagMan® HBYV Test, lower limit of

detection: 69 or 1.84 log;o copies/mL; 12 or 1.08 log;o IU/mL, Roche Diagnostics, Pleasanton,

Califonia). Serum HBsAg level was measured using Roche Elecsys HBsAg Il quant assay

(detection limit 0.05 IU/mL, Roche Diagnostics, Mannbeim, Germany).

Statistical analyses

Statistical analysis was performed with Chi-square test or Fisher exact test and

independent student t-test for the categorical and continuous variables, respectively, between

groups of patients with sustained remission and relapse. Mann-Whitney U-test and Wilcoxon
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test were used for nonparametric analysis. Continuous variables were shown as median

(range). Logistic regression analysis was performed to find out the predictor of clinical

relapse. The Kaplan-Meier method with log-rank test was used to compare cumulative

relapse rates. Statistic procedures were performed by Statistics Package for social science

(SPSS) software (version 17.0, SPSS Inc, Chicago, IL, USA). P-value <0.05 was considered

significant. Receiver Operating Characteristic (ROC) curve and Youden Index were applied

for summary measures of optimal discriminative levels of pre-treatment/end of treatment

HBsAg, baseline HBV-DNA and HBV DNA at 3 months post-treatment [11].

Results

Of the HBeAg-negative CHB patients who had been treated with ETV in our unit, 408

have ever stopped ETV therapy. Excluding those whose consolidation therapy was < 1 year

(120 patients) and those whose off therapy follow-up was < 48 weeks (193 patients), 95

patients met the inclusion criteria of the present study. The majority (87.4%) of the patients

were males. The median age was 52.1 (28.3-82.2) years. Thirty-nine (41.1%) of the 95

patients showed histologic or clinical evidence of cirrhosis. Fifty-six patients (58.9%)

experienced prior treatment with Nuc (5 had rtM2041 and 2 had rtM2041/V mixed mutations)

or interferons. Of the 92 patients assayed for HBV genotype, 66 (71.7%) and 24 (26.1%)

were infected with genotype B and C HBYV, respectively, and 2 were of undetermined type.

Hepatology
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Of the 69 patients assayed, 78.3% were detected to have pre-core G1896A mutation (93 of
the 95 patients received pre-core G1896A mutation assay, but it could not be detected in 24 of
them due to lower serum HBV DNA level), and 27 (36.5%) of 74 had basal core promoter
mutations (A1762T/G1764A) (91 of the 95 patients received A1762T/G1764A analysis, but
BCP mutation could not be detected in 17 of the 91 patients due to lower HBV DNA level).
rtM2041/V mutation existed in 7 patients (7.4%). The median baseline ALT level was 158
(19-2155) U/L. Compared with non-cirrhotic patients, cirrhotic patients were older
(54.5£10.84 vs 49.5+9.55 years, p=0.02) and had lower baseline serum HBV DNA level
(median 3.14 x10° or 5.496 logio IU/mL vs 5.35 x 10° or 6.728 log1o IU/mL, p=0.003; <2x10°
or 5.3 logio IU/mL in 46.2% vs 23.2%, p=0.019). All other features were comparable between
cirrhotic and non-cirrhotic patients.

During ETV treatment, serum HBV DNA became undetectable in 45.2% and 84.1%,
ALT normalized in 64.2% and 81.7% of the patients by the end of 3 and 6 month respectively.
The mean treatment duration was 721 days (24 months) with 48 patients (50.5%) being
treated for more than 2 years. The median duration of consolidation therapy was 448
(345-1678) days. None of the patients lost HBsAg during the treatment and one year
off-therapy period.

Clinical relapse occurred in 43 patients and virologic relapse with normal ALT occurred

in additional 12 patients (6 cirrhotics). The cumulative off-therapy clinical relapse rate was

Hepatology
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45.3% in 1 year with a median duration to relapse of 230 days (79-368 days). Most relapses
(74.4%) occurred beyond 6 months after stopping ETV therapy [Figure 1]. The baseline and
on-treatment features of the patients with or without clinical relapse (relapsers vs
nonrelapsers) are compared in Table 1 and 2. All baseline features were comparable between
relapsers and non-relapsers except that relapsers had a marginally higher baseline HBV DNA
(30.6x10° or 6.485 logjo vs 9.7x10° or 5.986 log;o IU/mL, p=0.063) and significantly more
relapsers (79.1 v.s. 57.7%, p=0.027) had a baseline serum HBV DNA >2x10’ or 5.3 log;o
IU/mL, a level determined by Youden Index method showing an area under ROC curve
(AUC) of 0.611 [95% confidence interval (CI): 0.498-0.725; p=0.063]. Of the 7 patients who
had had rtM204 mutations during prior LAM or LdT therapy, one with rtM2041/V mixed
mutation relapsed. There was no statistically significant difference between patients with or
without prior mutation (p=0.123) nor between patients with different rtM204 mutations
(p=0.286). There was no significant difference in the duration of consolidation therapy
between relapsers and non-relapsers. The 1-year relapse rate was 39.4% (13 of 33) and 48.4%
(30 of 62) in patients with a consolidation therapy >18 months and 12-18 months respectively
(p=0.402). Using logistic regression analysis, baseline HBV DNA > 2x10° or 5.3 logio IU/mL
[Odds ratio (OR): 3.934, 95% CI: 1.345-11.508; p=0.012] was the only significant
independent predictor for clinical relapse [Table 3]. Of the 31 patients with a baseline serum

HBV DNA< 2x10° or 5.3 logjo IU/mL, 29% encountered clinical relapse, as compared to
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53.1% of the 64 patients with HBV DNA > 2x10° or 5.3 log;o IU/mL [log-rank test
p=0.036;Figure 2]. There was no difference between relapsers and non-relapsers in the
magnitude of the decline in the levels of HBsAg and HBV DNA from baseline to 6 months of
ETV therapy (p=0.364 and 0.83 respectively). Of the 5 patients who achieved HBsAg level
reduction >1 log;o during ETV therapy, 3 relapsed.

Logistic regression multivariate analysis in the 56 non-cirrhotic patients revealed that
both consolidation duration (OR: 0.99, 95% CI: 0.99-0.99; p= 0.034) and baseline HBV-DNA
>2x10° or 5.3 logyo IU/mL (OR: 14.5, 95% CI: 1.945-108.173; p= 0.009) were independent
predictive factors for relapse. A consolidation duration longer than 64 weeks, which was
determined by Youden-Index method with an AUC of 0.689 (95% CI: 0.548-0.831, p=0.015),
was associated with a much lower relapse rate (28.6% vs 64.3% in those < 64 weeks;
p=0.007). No significant predictor of relapse was found in cirrhotic patients. Of the
non-cirrhotic patients with a baseline HBV DNA > 2x10° or 5.3 logio IU/mL, the 1-year
relapse rate in those with consolidation therapy > 64 weeks was only 33.3% (7 of 21 patients),
significantly lower than 72.7% of 22 patients with a consolidation therapy < 64 weeks
(p=0.01) [Figure 3A].

Among the 43 relapsers, nine patients experienced spontaneous remission after short
hepatitis episode. One cirrhotic patient who had not followed the off-therapy monitoring

schedule developed hepatic decompensation (total biliruibin 11.2mg/dL and prothrombin
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time prolongation of 9 seconds) and was successfully rescued with ETV retreatment. A total
of 34 patients (35.8% of 95 patients) were retreated with ETV. The therapeutic response was
similar between ETV retreatment and the first round ETV therapy. One patients who had had
rtM2041/V mixed mutations during prior LAM therapy developed ETV resistance at 9 month
on ETV re-treatment. No mortality was encountered in this ETV cohort of patients.

In comparison, clinical relapse occurred in 12 (54.5%) of the 22 LAM treated patients
and 17 (56.7%) of the 30 LdT treated patients within one year after cessation of drug therapy.
Of these 29 clinical relapses, 16 (55%) and 23 (79%) occurred within 3 and 6 months
respectively. Because the numbers of patient were too small and their timing of relapse was

similar, they were grouped together to be compared with ETV cohort in Figure 1.

Discussion

The results of the present study have shown that the 1-year clinical relapse rate was
around 45% in both treatment naive and experienced (mostly Nuc) HBeAg-negative patients
with CHB who had stopped ETV therapy according to the APASL guidelines [2]. The relapse
rate was even less than 30% in our patients with a baseline serum HBV DNA < 2x10° or 5.3
log1o IU/mL [Figure 2]. As such, only one third of the patients in this ETV cohort required
retreatment during this follow-up period and had similarly excellent response. Together with

the observation that increasing duration of consolidation therapy longer than 12 months was
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nota factor for clinical relapse, these findings support the clinical validity of the APASL
stopping rule. This stopping rule is very important for patients who had great concern on the
cost of long-term Nuc therapy [12]. It is also important for patients who are fully reimbursed
for their Nuc therapy but can not tolerate long term therapy of indefinite and unpredictable
duration. Like other chronic diseases requiring long-term therapy, persistence and adherence
to oral anti-HBYV therapy are also issues of great concern [13-15]. Given an 1-year Nuc
persistence rate (drug refill rate) of 81% and only 74.7% in new patients [13] and a
medication possession rate 2 80% in only 53.7% of patients treated with ETV or TDF [14], it
is anticipated that hepatitis flare and even worse decompensation may likely to develop
because the patients who stopped Nuc therapy by themselves are conceivably not monitored
properly. This stopping rule may help to convince the patients to persist and adhere to Nuc
therapy in a foreseeable finite duration of only 2-3 years. In addition, viral breakthrough
occurred.in 33% of 191 HBeAg-negative patients who had maintained undetectable HBV
DNA (<12 or 1.08 log;o IU/mL in 148 patients, < 380 or 2.58 log;o IU/mL in the remaining 43
patients) for 5 years and continued LAM therapy for a median of 15 months [16]. Although
Nucs with very low resistance rate such as ETV are now available, there is no guarantee that
viral breakthrough or other unknown/unexpected adverse event(s) will not occur during
indefinite long term Nuc therapy in real world clinical practice [15]. One of our patients with

LAM resistance at baseline of the first round ETV therapy developed ETV resistance at 9
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months of ETV re-treatment. Perhaps patients who had had LAM resistance should be
treatment with tenofovir instead of ETV from the beginning [2,3].

There were only a few studies on stopping Nuc therapy in HBeAg-negative CHB using
stringent stopping rules. The virologic relapse (defined as reappearance of HBV DNA >
1.4x10° or 5.146 log;, copies/mL by hybridization assay) rate was 50% in an earlier LAM
cohort of 50 patients [5]. When virologic relapse was defined as a rise of HBV DNA over
2000 or 3.3 logjo IU/mL in other studies, the 1-year relapse rate was 43.6% in 61 patients
after stopping LAM therapy and 24 (39.3%) of them required re-treatment [8], while the
relapse rate was 61.4% after stopping ADV therapy in 145 patients and 88 (60.1%) of them
required retreatment [9]. Of the 4 to 5-year ADV treatment cohort, 33 genotype D HBV
infected Greek patients who had stopped ADV therapy after achieving long-term
undetectable HBV DNA were followed-up for 69 months (67-72). Fifteen (45%) of them
experienced biochemical and virological relapse and were re-treated [17]. The two studies
from China involving mostly genotype C HBV infected patients showed that patients
younger than 25 years old had a much lower (around 20% in 1 year) virologic relapse rate
[8,9]. In contrast, the 1 year virologic relapse rate after topping LAM therapy was greater
than 60% in patients over 40 years of age [8]. The mean age of our ETV cohort, mainly
(71.7%) infected with genotype B HBV, was 52.1 years which is close to that of the Greek

patients [17] but much older than 32 years in the LAM cohort [8] and 33 years in the ADV
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cohort [9]. The 1-year relapse rate in our 83 patients over age 40 was 48.2% (compared to

25% 1n patients younger than 40 years; p=0.214), clearly lower than a relapse rate of >60% in

those over 40 years old who stopped LAM therapy [8]. Of note, the overall relapse rate of

45% in this ETV cohort and the LAM cohort from China [8] is very close to the overall

1-year reactivation (HBeAg reversion plus HBeAg-negative hepatitis) rate of 148

HBeAg-positive patients from Taiwan (mean age at HBeAg seroconversion 35.5 years) who

stopped Nuc (93% LAM) therapy according to APASL guidelines, that is after a post-HBeAg

seroconversion consolidation therapy > 12 months [18]. All guidelines of major liver

associations agree to stop Nuc therapy after > 12 months consolidation therapy in

HBeAg-positive CHB patients [1-3]. Given the similar relapse rate observed in HBeAg

positive and negative patients, there seems no reason that Nuc therapy must continue

indefinitely only in HBeAg negative patients.

Although the duration of consolidation therapy was longer than 18 months in the

studies on LAM or ADV therapy, 48% of the virological relapses in the LAM cohort and

65% of the relapses in the ADV cohort occurred within 3 months off-therapy [8,9]. Similarly,

>50% of the clinical relapses occurred within 3 months in our combined LAM and LdT

treated cohorts meeting APASL stopping rule [Figure 1]. In contrast, the median time to

clinical relapse was 230 days post treatment and 74.4% of the relapses occurred after 6

months off therapy in our ETV cohort. Different definition of relapse in different study may
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be one of the reasons for this discrepancy. HBV genotype is not likely a factor as there was
no difference in clinical relapse rate between genotype B and C HBV infected patients (29 of
66 or 43.9% vs 11 of 24 or 45.8%) in our ETV cohort [Table 1]. Comparing the reported
potency of LAM, ADV and ETYV, these data suggest that relapses occur earlier when less
potent Nuc was used. In addition, the detection limit of serum HBV DNA assay was higher
(1x103 or 3 logjo copies/mL) in the LAM and ADV cohorts [8,9] than 69 or 1.84 log
copies/mL in the present ETV cohort. Conceivably, patients with an end of treatment serum
HBYV DNA level higher than 69 copies/mL will relapse earlier than our patients with
sustained low level < 69 copies/mL over 1-year.

Both AASLD and EASL guidelines suggest that Nuc therapy should continue
indefinitely in patients with cirrhosis and patients with hepatic decompensation [1,3]. Based
on their most recent long-ADYV treatment/discontinuation study, Hadziyannis et al [17] have
suggested a paradigm shift that Nuc therapy can be carefully stopped with close monitoring
in HBeAg-negative CHB patients with compensated liver disease but not in patients with
cirrhosis or advanced fibrosis. Contradictory to these notions, 41% of our ETV cohort were
cirrhotic patients and they did not have a higher relapse rate or worse outcome than their
non-cirrhotic counterparts. Furthermore, the relapses in cirrhotic patients responded similarly
well to ETV re-treatment, including the cirrhotic patient who had not followed the

off-therapy monitoring schedule and consequently developed decompensation. In other words,
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ETYV can be safely stopped using APASL stopping rule even in compensated cirrhotic patients

if they are properly monitored off therapy. Since HBV DNA level increased over 200 or 2.3

logo IU/ml within 3 months after stopping ETV therapy was significantly (p=0.023, Table 2)

associated with subsequent clinical relapse, more frequent monitoring is required in cirrhotic

patients who show an increase of off therapy serum HBV DNA level over this level.

Although an increasing duration of consolidation therapy longer than 12 months was

not a significant factor in our ETV cohort, subgroup analysis showed that consolidation

duration more than 64 weeks was associated with a much lower relapse rate (28.6% vs 64.3%;

p=0.007) in the non-cirrhotic patients, even in those with higher baseline serum HBV DNA
>2x 10° or 5.3 logjo IU/mL (33.3%, Figure 3A). With these findings, it seems safer to
recommend a longer consolidation therapy (>64 weeks, 16 months; round up to 18 months)
for patients with a baseline HBV DNA > 2x10° IU/mL.

It has been shown that serum HBsAg level declines minimally during 1-year Nuc
therapy, especially in HBeAg-negative patients [19]. However, a Hong-Kong study involving
53 HBeAg-negative patients treated with LAM for a mean of 34 (12-76) months and then
stopped LAM therapy for 47+35 months showed that both end-of-treatment HBsAg < 100 or
2 logo IU/mL and a reduction by >1 log from the baseline were associated with 1-yr
sustained HBV DNA <200 or 2.3 log;o IU/mL in 78% of the patients with a NPV of 96%

[20]. These findings were not confirmed by the present study in ETV cohort.

Hepatology
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The current study has some limitations. First, not all patients had stored serum

sufficient for retrospective assays of HBV factors [Table 1]. Second, the prospective

off-therapy follow-up duration was only 12 months. Earlier studies showed that the relapse

rate increased to 50% at 2 year and 56% at Syr off-LAM [8] and to 65.5% at 2 year off-ADV

therapy [9]. It is possible that the clinical relapse rate may increase over time during longer

off-ETV follow-up. Therefore, continuous monitoring at least every 3 months is needed

especially for cirrhotic patients. Third, the present study examined “clinical relapse” instead

of “virological relapse” (HBV DNA >2000 or 3.3 log;o [lU/mL), which was used in the LAM

and ADV cohorts [8,9]. A truly valid comparison of relapse rate between this ETV cohort and

the reported LAM or ADV cohort is therefore not possible. However, “clinical relapse” is the

indication for anti-HBV therapy in both AASLD and APASL guidelines [1,2], thus is of real

clinical significance. In addition, studies on HBeAg-negative HBsAg carriers have suggested

that 20000 or 4.3 log;o [U/mL is a more appropriate cutoff level to define inactive chronic

HBYV infection in the setting of persistently normal ALT [21]. Then, “virological relapse”

with an HBV DNA level > 2000 or 3.3 log;o [U/mL without ALT elevation is of much less

clinical relevance except in cirrhotic patients for whom antiviral therapy may be indicated

according to current guidelines [1-3]. Finally, given that a baseline HBsAg level > 1500

IU/mL has marginal significance in predicting clinical relapse in our ETV cohort, the number

of patient of 95 may be still too small to verify the value of HBsAg level in this setting.
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In summary, the 1-year clinical relapse rate was around 45% in HBeAg-negative CHB
patients who had stopped ETV therapy by APASL stopping rule. This relapse rate is similar
to the 1-year reactivation rate of a younger cohort of HBeAg-positive CHB who stopped Nuc
therapy by APASL guidelines [18]. Furthermore, the 1-year relapse rate was 29 and 33%,
respectively, in patients with a baseline serum HBV DNA < 2x10° or 5.3 log;o IU/mL and
non-cirrhosis patients with serum HBV DNA > 2x10° IU/mL plus consolidation therapy > 64
weeks. A longer consolidation therapy seems more appropriate for patients with higher
baseline HBV DNA. With proper off-therapy monitoring, ETV therapy can be safety stopped
in HBeAg-negative CHB including patients with compensated cirrhosis, as their
HBeAg-positive counterparts usually do. Proper monitoring is of paramount importance in
cirrhotic patient for timely retreatment to prevent decompensation. Of note, recent studies
have shown reversal of liver cirrhosis in patients treated with ETV or tenofovir >5 years

[22,23]. In this regard, it would be beneficial to continue therapy in cirrhotic patients.
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Figure legends

Figure 1. One-year cumulative relapse rate after cessation of entecavir (ETV) therapy was
45.3%, significantly lower and relapses occurred later than those after cessation of

lamivudine (LAM) or telbivudine (LdT).

Figure 2. The cumulative relapse rate in patients with a baseline serum HBV DNA < 2x10°
TU/mL (solid line) was significantly lower than those with a level > 2x10° IU/mL

(broken line)
Figure 3. A consolidation therapy > 64 weeks is associated with a much lower relapse rate in

non-cirrhotic patients with a serum baseline HBV DNA > 2x10° IU/mL (A), but

not in cirrhotic patients (B).
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Table 1. Comparisons of baseline features between relapsers and non-relapsers
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Total non-relapser relapser P
(N=95) (N=52, 54.7%) (N=43, 45.3%) value
Age 52.1 (28.3-82.2)° 51.2(28.3-79.2)° 52.2(33.1-82.2)° 0.358
51.6+10.3° 50.7+10.9° 52.749.6

Gender (male, %) 83 (87.4)° 48 (92.3)° 35 (81.4)° 0.131

Cirrhosis (+) 39 (41.1)° 22 (42.3)° 17 (39.5)° 0.785

Prior Treatment 56 (58.9)° 35(67.3)° 21(48.8)°¢ 0.069

rtM204 I/V mutation 7 (7.4) 6 (11.5)° 1(2.3)° 0.123

Genotype (N=92) B 66/92 (71.7)° 37/51 (72.5)° 29/41 (70.7)° 0.891

C 24/92 (26.1)° 13/51 (25.5)° 11/41 (26.8)¢

G1896A mutation (N=69) 54/69 (78.3)° 28/35 (80)¢ 26/34 (76.5)¢ 0.722

A1762T/G1764A mutations 27/74 (36.5) 19/42 (45.2)* 8/32 (25)¢ 0.073
(N=74)

HBV DNA(10°TU/mL) 12.5(0.00114-5214)" 9.7 (0.00238-5214)*  30.6 (0.00114-1828)*  0.063

>2x10>TU/mL 64 (67.4)° 30 (57.7)¢ 34 (79.1)° 0.027

HBsAg (IU/mL) 1540.2 (0.026-19505.2)"  1194.5 (5.5-15186.6)*  2012.0 (0.03-19505.2)*  0.083

>100 84 (88.4)° 45 (86.5)° 39 (90.7)° 0.749

>200 80 (84.2)¢ 41 (78.8)° 39 (90.7)° 0.159

>500 68 (71.6)° 35 (67.3)° 33 (76.7)° 0.365

>1000 56 (58.9)° 29 (55.8)°¢ 27 (62.8)° 0.489

>1500 49 (50.5)° 23 (44.2)° 26 (60.5)° 0.080

ALT (U/L) 158.0 (19-2155)° 147 (19-873)* 165.0 (27-2155)* 0.580

230.3+270° 203.2+184.3"° 263+346.2°

>5X ULN 39 (41.1)° 19 (36.5)° 20 (46.5)° 0.325

Bilirubin (mg/dl) 1.9 (0.4-8.6)" 0.9 (0.5-2.4)" 1.0 (0.4-8.6)° 0.130

Prolonged PT* (second) 1.0 (0-5)* 1.0 (0-3.1)*° 1.0 (0-5)® 0.329

a: median (range); b: Mean + SD; c: NO. (%); d: data as No./No.assayed (%)
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Table 2. Comparisons of on and of treatment features between relapsers and non-relapsers

On treatment factors Total (N=95) Non-relapsers (N=52)  Relapers (N=43) P

DNA undetectable in 3M 28/62 (45.2)° 17/32 (53.1)° 11/30 (36.7)° 0.193

in 6M 74/88 (84.1) 41/47 (87.2)° 33/41 (80.5)" 0.56

ALT normalization in 3M 61 (64.2)° 34 (63.0)° 29 (67.4)° 0.550

in 6M 76 (81.7)° 43 (84.3)° 33 (78.6)° 0.476

Treatment duration (days) 721 (395-1762)* 747 (446-1762)* 688 (395-1276)* 0.184

721£215° 748+230° 689+193"
> 2 years 48 (50.5)° 29 (55.8)° 19 (44.2)° 0.261
Consolidation (days) 448 (345-1678)" 462 (362-1678)" 434 (345-1199)*  0.322
519.5+205.3° 538.8+220.7° 496.5+185.5°

>18.months 33 (34.7)° 20 (38.5)° 13 (30.2)° 0.363

EOT HBsAg (IU/mL) (N=89) 682.7 (0.02-5394.4)*  565.6 (25.7-3520)"  828.7 (0.02-5394.4)* 0.193

> 100 81/89 (91.0) 42/48 (87.5)° 39/41 (95.1)" 0.279

> 200 73/89 (82.0) 37/48 (77.1) 36/41 (87.8)" 0.189

> 500 54/89 (60.7) 26/48 (54.2)° 28/41 (68.3)° 0.174

> 1000 34/89 (38.2) 15/48 (31.2)° 19/41 (46.3)" 0.144

Log reduction from baseline 0.2£0.91° 0.16+0.63° 0.25+1.15" 0.818
HBV DNA (IU/mL) 3 months

off therapy (N=62)

=20 43/62 (69.4)" 22/32 (68.8)" 21/30 (70)° 0.915

> 200 26/62 (41.9)° 9/32 (28.1)° 17/30 (56.7)° 0.023

>2000 13/62 (21.0)° 5/32 (15.6)" 8/30 (26.7)° 0.357

a: median (range); b: Mean + SD; c: NO. (%);d: data as No./No. assayed (%); EOT: end of treatment
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Table 3. Logistic analysis of factors for clinical relapse
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variables W MY
OR 95% CI P value OR 95% CI P value
Gender (M=1, F=0) 0365 0.102-1.307  0.12
Prior treatment 0.464 0.202-1.066 0.07
Baseline DNA>2x10° IU/mL 2.77 1.106-6.937  0.03 3.934  1.345-11.508  0.012
A1762T/G1764A mutations 0.404  0.148-1.102  0.077 0362  0.121-1.079  0.068
Treatment duration 0.99 0.99-1.00 0.19
Duration of consolidation therapy 0.99 0.99-1.00 0.33
Baseline HBsAg>1500 IU/mL 2.09 0.92-4.75 0.08
EOT* HBsAg >1000 IU/mL 1.9 0.80-4.52 0.146

* EOT: End of treatment
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One-year cumulative relapse rate after cessation of entecavir (ETV) therapy was 45.3%, significantly lower
and relapses occurred later than those after cessation of lamivudine (LAM) or telbivudine (LdT).
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Fig. 2
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The cumulative relapse rate in patients with a baseline serum HBV DNA < 2x105 IU/mL (solid line) was
significantly lower than those with a level > 2x105 IU/mL (broken line)
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