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Abstract

AIM: To evaluate the durability in hepatitis B e antigen
(HBeAg) positive chronic hepatitis B patients who dis-
continued antiviral treatment.

METHODS: A total of 48 HBeAg positive chronic
hepatitis B patients who were administered nucleoside
analogues and maintained virological response for =
6 mo [hepatitis B virus (HBV) DNA < 300 copies/mL
and HBeAg seroconversion] before cessation of treat-
ment were enrolled between February 2007 and Janu-
ary 2010. The criteria for the cessation of the antiviral
treatment were defined as follows: (1) achievement
of virological response; and (2) duration of consolida-
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tion therapy (= 6 mo). After treatment cessation, the
patients were followed up at 3-6 mo intervals. The pri-
mary endpoint was serologic and virologic recurrence
rates after withdrawal of antiviral treatment. Serologic
recurrence was defined as reappearance of HBeAg
positivity after HBeAg seroconversion. Virologic recur-
rence was defined as an increase in HBV-DNA level >
10" copies/mL after HBeAg seroconversion with previ-
ously undetectable HBV-DNA level.

RESULTS: During the median follow-up period of 18.2
mo (range: 5.1-47.5 mo) after cessation of antiviral
treatment, the cumulative serological recurrence rate
was 15 % at 12 mo. The median duration between the
cessation of antiviral treatment and serologic recur-
rence was 7.2 mo (range: 1.2-10.9 mo). Of the 48 pa-
tients with HBeAg positive chronic hepatitis, 20 (41.6%)
showed virological recurrence. The cumulative virologic
recurrence rates at 12 mo after discontinuing the an-
tiviral agent were 41%. The median duration between
off-treatment and virologic recurrence was 7.6 mo
(range: 4.3-27.1 mo). The mean age of the virological
recurrence group was older than that of the non-recur-
rence group (46.7 £ 12.1 years vs 38.8 = 12.7 years,
respectively; P = 0.022). Age (> 40 years) and the
duration of consolidation treatment (= 15 mo) were
significant predictive factors for offtreatment durability
in the multivariate analysis [P = 0.049, relative risk (RR)
0.31, 95% CI (0.096-0.998) and £ = 0.005, RR 11.29,
95% CI (2.054-65.12), respectively]. Patients with age
(=< 40 years) who received consolidation treatment (=
15 mo) significantly showed durability in HBeAg posi-
tive chronic hepatitis B patients (P = 0.014). These
results suggest that additional treatment for more than
15 mo after HBeAg seroconversion in patients who are
< 40 years old may be beneficial in providing a sus-
tained virological response.

CONCLUSION: Our data suggest that HBeAg sero-
conversion is an imperfect end point in antiviral treat-

November 21, 2012 | Volume 18 | Issue 43 |



Song MJ et a/. Off-treatment durability of viral response

ment. Long-term consolidation treatment (= 15 mo)
in younger patients is important for producing better
prognosis in HBeAg positive chronic hepatitis B.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Chronic hepatitis B virus (HBV) infection is a major
problem in medical health care with approximately 400
million people infected worldwide™”. Since lamivudine
was introduced as an effective antiviral agent for chronic
hepatitis B in the late 1990s, many types of nucleos(t)ide
analogues (NUCs) have been developed to prevent
the progression of cirrhosis and hepatocellular carci-
noma". To assess these effects of antiviral therapy,
surrogate markers such as hepatitis B ¢ antigen (HBeAg)
seroconversion or HBsAg loss have been reportedmzj.

The current end-points of therapy are durable HBe-
Ag seroconversion in HBeAg-positive patientsm. Inter-
national guidelines on HBV therapy suggest that finite
duration of treatment with a NUC is a reasonable op-
tion, and recommend that treatment may be stopped af-
ter HBeAg seroconversion and an additional 6-12 mo of
consolidation therapy in HBeAg-positive hepatitis' ",
However, it may be necessary to maintain long-term
treatment for the ideal end-points such as HBsAg clear-
ance or sustained virologic response in HBeAg-positive
chronic hepatitis B due to a higher relapse rate! ™',

The optimum treatment durations of NUCs also
remain ill defined. Several studies on the durability of
HBeAg seroconversion induced by lamivudine have pro-
duced contradictory results""). Reijnders ez a/*” have
reported that HBeAg seroconversion is an imperfect end
point in antiviral treatment. Studies investigating the du-
rability of the response to newer agents such as entecavir
and clevudine are still lacking,

The durability of virological response (HBeAg sero-
conversion and undetectable HBV DNA) is important
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for developing a treatment strategy for chronic hepatitis
B patients. In this study, we evaluated the off-treatment
durability of response and the predictive factors for vi-
rologic recurrence in HBeAg positive chronic hepatitis
B patients who achieved successful end point of therapy
with nucleoside analogues such as entecavir and clevu-
dine. Furthermore, we compared the durability of re-
sponse between entecavir and clevudine.

MATERIALS AND METHODS
Study population

This study included 48 Korean patients with chronic
hepatitis B infection (HBsAg and HBeAg positivity for
at least 6 mo) who were hospitalized at the Seoul St.
Mary’s Hospital, Gangnam Severance Hospital, Inje Uni-
versity Ilsan Paik Hospital and Chung-Ang University
Hospital between February 2007 and January 2010. All
patients were treated with nucleoside analogue therapy
such as clevudine and entecavir. When the therapy was
initiated, the serum HBV DNA levels were at least 105
copies/mL and alanine aminotransferase (ALT) or as-

partate aminotransferase (AST) levels were more than
two times the upper limit of normal (ULN, 40 IU/L).
There were no signs of either co-infection with hepatitis
C virus or human immunodeficiency virus or hepatic
decompensation such as ascites, variceal bleeding or he-
patic encephalopathy, and treatment with (pegylated) in-
terferon was discontinued at least 6 mo before the start
of the NUC treatment.

The cessation criteria of the NUC treatment were
defined as follows: (1) the achievement of a virological
response; and (2) duration of consolidation therapy (=
6 mo). Virological response was defined as HBeAg sero-
conversion, HBV DNA < 300 copies/ml. and normal
ALT levels. The study was approved by the institutional
Ethics Review Board and complied with the Declaration
of Helsinki.

Follow-up evaluation

All patients were monitored at least every 3-6 mo during
the antiviral treatment period. Biochemical (serum AST,
ALT) and virological parameters (HBeAg, HBeAb sta-
tus and quantitative HBV DNA) were assessed at every
visit. Nucleoside analogue-treated patients who achieved
virological response were evaluated every 3 mo. Consoli-
dation therapy was continued for more than 6 mo after
achieving virological response. In cases in which NUC
treatment was discontinued, the patients were followed
up at 3-6 mo intervals for a median period of 18.2 mo

(range: 5.1-47.5 mo).

End points

The primary endpoint was serologic and virologic re-
currence rates after withdrawal of antiviral treatment.
Serologic recurrence was defined as reappearance of
HBeAg positivity after HBeAg seroconversion. Virologic
recurrence was defined as an increase in HBV-DNA
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Table 1 Baseline characteristics of the study population

Total (7 = 48)

Age, yr (mean * SD) 421+129
Sex (male/female) 29/19
Pretreatment ALT level (IU/L) 198 (11-374)

Baseline characteristics

Pretreatment HBV DNA level (log copies/mL) 8.5 (5.0-10)
Time to undetectable HBV (mo) 7.7 (1.3-39.4)
Time to HBeAg seroconversion (mo) 13.4 (0.8-39.4)
Consolidation treatment duration (mo) 10.3 (6-37.9)

Total treatment duration (mo) 26.1 (9.4-47.4)
Antiviral agent (entecavir/clevudine) 31/17
Previous NUC treatment (naive/lamivudine) 41/7

ALT: Alanine aminotransferase; HBV: Hepatitis B virus; HBeAg: Hepatitis
B e antigen; NUC: Nucleos(t)ide analogues.

level > 10° copies/mL after HBeAg seroconversion with
previously undetectable HBV-DNA level because a viral
load of more than 10 000 copies/mL is associated with
progression of liver disease!™*.

The secondary endpoint was to evaluate the differ-

ence in the durability between entecavir and clevudine.

Laboratory testing

Serum HBeAg and HBeAb were measured with a radio-
immunoassay according to the manufacturer’s protocol
(Abbott Laboratories, Chicago, 1L, United States). Serum
HBV-DNA levels were measured with real-time PCR
using Abott Realtime HBV Quantification Kit (Abott
Molecular Inc., IL, United States).

Ethics approval

Ethics approval was provided by the institutional Eth-
ics Review Board, The Catholic University of Korea
(KC11RIMIO0560).

Statistical analysis

The continuous variables are expressed as the mean T
SE or median (range) where appropriate. Durability was
calculated from the date of the antiviral treatment ces-
sation to the date of virologic recurrence or censorship.
The cumulative rates of virologic recurrence, HBeAg se-
roreversion were estimated with the Kaplan-Meier meth-
od. The Cox’s proportional hazard model was adopted
to determine the predictive factors for relapse, among
various variables including age, pretreatment ALT, AST
level, pretreatment HBV DNA levels, consolidation
treatment duration and total treatment duration. P < 0.05
was considered to be significant (SPSS 17, Chicago, IL).

RESULTS

Clinical characteristics of the patients

The baseline characteristics of all patients are shown in
Table 1. A total of 48 patients with chronic hepatitis B
who were treated with a nucleoside analogue in multi-

center were included in the analysis. Of the 48 patients,
29 (60.4%) were men and the mean age was 42.1 = 12.9
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years. The pretreatment ALT level and serum HBV
DNA level were 198 TU/L (11-374 TU/L) and 8.8 logio
copies/mlL. (range: 5-10 logio copies/mL), respectively.
Overall, 31 of the 48 patients with HBeAg positive
hepatitis were treated with entecavir, and 17 were treated
with clevudine. A total of 41 (85.4%) patients were
nucleoside analog treatment naive, whereas 7 (14.6%)
patients had received prior treatment with lamivudine.
All patients who were treated with lamivudine did not
have any evidence of lamivudine-resistance at the initia-
tion of entecavir or clevudine treatment. The median
duration of therapy was 26.1 mo (range: 9.4-47.4 mo).
Patients were followed up for a median of 45.6 mo (range:
23.6-60.2 mo); 82 % (43/48) were followed up for more
than 3 years.

Serologic recurrence after HBeAg seroconversion

The median follow-up time after HBeAg seroconversion
for 48 patients was 32.1 mo (range: 10.3-55.8 mo). Se-
rologic recurrence occurred in 6 of 48 (12.5%) patients.
The cumulative serologic recurrence rates at 6 mo, 12
mo and 18 mo after NUC induced HBeAg seroconver-
sion were 0%, 7% and 15%, respectively. The median
duration between the cessation of antiviral treatment
and serologic recurrence was 7.2 mo (range: 1.2-10.9
mo). In 1 case, serologic recurrence occurred less than
6 mo after the cessation of NUC treatment, and in 5/6
(83%) cases, serologic recurrence occurred within 12 mo
after off-treatment (Figure 1A).

Virologic recurrence after HBeAg seroconversion and
undetectable HBV DNA in HBeAg positive hepatitis
Virologic recurrence occurred in 20 of 48 patients
(41.6%) after HBeAg seroconversion. The cumulative
virologic recurrence rates at 6 mo, 12 mo and 24 mo
after discontinuing the antiviral agent were 38%, 41%
and 60%, respectively (Figure 1B). Of these 20 patients,
6 reverted to chronic HBeAg-positive chronic hepatitis
B, and 14 progressed to HBeAg negative chronic hepa-
titis B. One of 6 patients with HBeAg reversion (16.6%)
showed HBV DNA levels of 10-100 copies/L. Six of
14 patients with HBeAg seronegativity (42.8%) showed
HBYV DNA levels of more than 100 copies/L (Table 2).
The median duration between off-treatment and virolog-
ic recurrence was 7.6 mo (range: 4.3-27.1 mo) in HBeAg
positive hepatitis. Seventeen cases (85%) of virologic
recurrence occurred within 12 mo after off-treatment.

Durable response

In HBeAg positive chronic hepatitis, only 28 (58.3%)
had a durable response, as defined by the continued
absence of HBeAg and HBV DNA levels less than 10
copies/L, during a median follow-up period of 18.2
mo (range: 5.1-47.5 mo). In all patients, NUC therapy
was discontinued after HBeAg seroconversion occurred
and at least 6 mo of consolidation therapy. The clinical
features and laboratory data including age, sex, pretreat-
ment. ALT, HBV DNA titer, duration of consolidation
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Figure 1 Serologic recurrence and virologic recurrence after off-treatment
in patients with hepatitis B e antigen positive hepatitis. A: Serologic recur-
rence after off-treatment in patients with hepatitis B e antigen (HBeAg) positive
hepatitis who achieved the successful end point of virologic response; B: Viro-
logic recurrence after off-treatment in HBeAg positive hepatitis.

treatment, total treatment duration, and duration of
treatment before the HBYV DNA levels were undetect-
able were compared between the virologic recurrence
and the non-recurrence group (Table 3). The mean age
of the recurrence group was older than that of the non-
recurrence group (46.7 £ 12.1 years »s 38.8 = 12.7 years,
respectively; P = 0.022).

Univariate analysis was performed to determine the
predictive factors of durability. The variables including
age, sex, pretreatment ALT, level, pretreatment HBV
DNA levels, time to undetectable HBV DNA, time to
HBeAg seroconversion, consolidation treatment dura-
tion and total treatment duration. Age (< 40 years) and
the duration of consolidation treatment (= 15 mo)
were significant predictive factors for off-treatment
durability (P = 0.017, P = 0.040, respectively). In the
multivariate analysis using the Cox’s proportional hazard
model, the factors of age (< 40 years) and prolonged-
consolidation treatment = 15 mo were also significant
predictive factors of virological recurrence in HBeAg
positive chronic hepatitis B patients [P = 0.049, 95% CI
(0.096-0.998); P = 0.005, 95% CI (2.054-65.12)]. Sero-
logic or virologic recurrence did not show a significant
difference between clevudine and entecavir treatment
(Table 4).

Using the two predictive factors including age (< 40
years) and prolonged-consolidation treatment = 15 mo
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Figure 2 Using the two predictive factors for virological recurrence (age
> 40 yr vs < 40 yr and consolidation treatment duration < 15 mo vs = 15
mo). Patients were categorized into 3 groups. Group A: Patients with aged <
40 yr and consolidation treatment duration = 15 mo; Group B: Patients with
either aged < 40 yr or consolidation treatment duration = 15 mo; Group C: Pa-
tients with aged > 40 yr and consolidation treatment for < 15 mo. P values were
derived from the log-rank test (group A vs group B, P = 0.291; group A vs group
C, P=0.014, respectively).

Table 2 Summary of patients who showed serologic and viro-

logical recurrence

Patient Age Sex Serologic Virological ~ ALT level
No. (yr) recurrence recurrence  at relapse
(HBeAg reversion) (copies/L) (u’L)
1 28  Female Yes 97 600 139
2 24  Female Yes 645 000 000 236
8] 42 Male Yes 120 759 71
4 46 Male Yes 980 000 45
5 47 Male Yes 254 251 078 89
6 48  Female Yes 320 630 287
7 46 Male No 42900 42
8 32  Female No 20916 32
9 67  Male No 10 083 38
10 42 Male No 41982 65
11 46 Male No 86 000 40
12 66  Female No 4521 266 131
13 38 Male No 587 000 43
14 67 Female No 10032 gill
15 62  Female No 637 898 28
16 50 Male No 43719 98
17 51 Female No 32033 101
18 42 Male No 86 6197 243
19 53 Male No 6158 288 54
20 37 Female No 116 000 000 436

ALT: Alanine aminotransferase; HBeAg: Hepatitis B e antigen.

patients could be classified into 3 groups: patients who
had both of the good predictors (age < 40 years and
consolidation treatment = 15 mo, group A); patients
with either = 40 years old or underwent consolidation
treatment = 15 mo (group B), and patients with neither
of the two good predictors (group C). Among these 3
groups, group C showed a significantly higher recurrence
rate (Figure 2). These results suggest that additional
treatment for more than 15 mo after HBeAg serocon-
version in patients who are << 40 years old may be ben-
eficial in providing a sustained virological response.
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Table 3 Clinical characteristics in virological recurrence and non-recurrence

Virological recurrence Virological non-recurrence P value
(n = 20) (n = 28)
Age, yr (mean * SD) 46.7 £12.1 38.8+12.7 0.022
Sex (male/female) 11/9 29/19 0.561
Pretreatment ALT level (IU/L) 199 (40-374) 189 (11-364) 0.491
Pretreatment HBV DNA level (log copies/mL) 7.7 (5.1-10) 7 (5.0-9.1) 0.125
Time to undetectable HBV (mo) 6.7 (2.3-39.4) 9.1 (1.3-25.0) 0.490
Time to HBeAg seroconversion (mo) 13.9 (0.8-39.4) 12.7 (1.4-31.2) 0.744
Consolidation treatment duration (mo) 10.3 (6-23.9) 11.7 (6-37.9) 0.517
Total treatment duration (mo) 25.6 (9.6-47.4) 27.0 (9.4-43.3) 0.358
Antiviral agent (entecavir/clevudine) 15/5 16/12 0.236

ALT: Alanine aminotransferase; HBV: Hepatitis B virus; HBeAg: Hepatitis B e antigen.

Table 4 Multivariate analysis on predictive factors of virological recurrence after withdrawal of antiviral treatment

Regression coefficent Standard error P value RR (95% CI)
Age (< 40 yr vs > 40 yr) -1.17 0.596 0.049 0.310 (0.096-0.998)
Sex (male vs female) -0.938 0.527 0.075 0.391 (0.139-1.099)
Pretreatment ALT level (< 2 x ULN vs = 2 x ULN) =211 1.135 0.063 0.121 (0.013-1.121)
Pretreatment HBV DNA level (< 108 vs = 108) -0.27 0.533 0.612 0.763 (0.268-2.170)
Time to undetectable HBV (< 6 mo vs = 6 mo) -0.237 0.635 0.709 0.789 (0.227-2.739)
Time to HBeAg seroconversion (< 12 mo vs > 12 mo) 1.417 0.846 0.094 4.126 (0.786-21.66)
Consolidation treatment (< 15 mo vs = 15 mo) 2.425 0.87 0.005 11.299 (2.054-65.12)
Total treatment duration (< 24 mo vs = 24 mo) 0.001 0.732 0.999 1.001 (0.238-4.207)
Antiviral agent (entecavir vs clevudine) -1.529 0.861 0.076 0.217 (0.040-1.172)

HBV: Hepatitis B virus; HBeAg: Hepatitis B e antigen; ULN: Upper limit of normal; ALT: Alanine aminotransferase; RR: Relative risk.

DISCUSSION

The end points of chronic hepatitis B treatment, inde-
pendent of HBeAg status, are the sustained suppression
of HBV replication, the remission of liver disease and
the prevention of hepatocellular carcinoma™?!, Clinical
studies have reported that rapid and sustained suppres-
sion of viral load is an important factor in the predic-
tion of the virological response. It was reported that
entecavir had the potential for a very rapid and effective
antiviral response and clevudine-induced viral response
was durable after discontinuation of treatment". It was
hypothesized that entecavir would induce a more durable
suppression of viral load compared with that of clevu-
dine after discontinuation of treatment.

We studied the durability of off treatment for chron-
ic HBV infection among entecavir-treated and clevudi-
netreated patients who achieved “virological response”.
Current international guidelines suggest that treatment
with NUC can be discontinued after 6-12 mo of con-
solidation therapy after HBeAg seroconversion' .

Consistent with these recommendations, NUC treat-
ment was discontinued in all patients after 6 mo of
consolidation treatment. During follow-up after the dis-
continuation of NUC therapy, only 20 (41.6%) of the 48
patients showed a durable response, which was defined
as HBeAg seroconversion and HBV DNA levels less
than 10 copies/I.. Moreover, a sustained response was
achieved in patients who discontinued therapy after a
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consolidation therapy period of at least 15 mo regardless
of the type of antiviral drug.

In our study, both serologic and virological recurrence
after HBeAg seroconversion and undetectable HBV
DNA were considered. Serologic recurrence showed 5
of 6 patients (83%) and virological recurrence occurred
17 of 20 patients (85%) within 12 mo after discontinu-
ing the antiviral agent. This recurrence rate was con-
sistent with a previous study™. These results showed
longer treatment durations of nucleoside analogs may
contribute to the suppression of viral replication and
the clearance of infected hepatocytes, but HBV cannot
be completely eradicated. Therefore, HBeAg serocon-
version and consolidation therapy for more than 6 mo
might be an imperfect end point in antiviral treatment.

Patients who were < 40 years old also showed in-
dependently significant associations with a sustained
response based on the multivariate analysis. Younger
patients had a more sustained durability. This result was
similar to that reported by Chien ez a/* who demon-
strated that Taiwanese patients who were < 36 years of
age had a more sustained response. This difference in
durability based on age may be related to immune system
activity™, Tt is assumed that younger patients were more
likely to be sufficiently immunocompetent to maintain
viral suppression, which contributed to a higher rate of
off-treatment durability. While age appears to be directly
related to durability in this study, further research is nec-
essary to mote cleatly define the cutoff age.
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This study has some limitations in a retrospective
study. First, a limited number of patients were treated
with either entecavir or clevudine monotherapy; Sec-
ond, HBsAg loss in a more stable remission of chronic
hepatitis B compared with HBeAg seroconversion was
not analyzed because the follow-up period was relatively
short. However, we intended to analyze the predictive
factors of sustained virologic response in HBeAg posi-
tive chronic hepatitis B patients who discontinued suc-
cessful antiviral therapy that was considered as high po-
tency antiviral agent more than lamivudine. Our results
might suggest that the high recurrence rates after achiev-
ing sustained virologic response (HBeAg seroconversion
and undetectable HBV DNA) showed no difference of
durability regardless of the type of oral high potency an-
tiviral agent.

In conclusion, this study shows that HBeAg serocon-
version and consolidation therapy for more than 6 mo
are an imperfect end point in antiviral treatment. Long-
term consolidation treatment (= 15 mo) in younger
patients is important to produce better prognosis in
HBeAg positive chronic hepatitis B.

COMMENTS

Background

The durability of the virologic response is important to plan the strategy of treat-
ment in chronic hepatitis B. The present study evaluated the off-treatment dura-
bility of response and the predictive factors for virologic recurrence in hepatitis
B e antigen (HBeAg) positive chronic hepatitis B patients who achieved the
successful end point of nucleotide analogue therapy.

Research frontiers

This study showed that HBeAg seroconversion is an imperfect end point in
antiviral treatment. Long-term consolidation treatment (= 15 mo) in younger
patients is important for producing better prognosis in HBeAg positive chronic
hepatitis B.

Innovations and breakthroughs

The high recurrence rates after achieving sustained virologic response (HBeAg
seroconversion and undetectable hepatitis B virus DNA) showed no difference
of durability regardless of the type of oral high potency antiviral agent.
Applications

The study results suggest that long-term consolidation treatment (= 15 mo) af-
ter achieving virological response is important for maintaining better sustained
virological response in HBeAg positive chronic hepatitis B.

Terminology

The criteria for the cessation of treatment were defined as follows: (1) achieve-
ment of virological response; and (2) duration of consolidation therapy (= 6
mo). Virological response defined HBeAg seroconversion, HBV DNA < 300
copies/mL and normal alanine aminotransferase levels. Virologic recurrence
was defined as an increase of HBV-DNA level > 10 copies/L after HBeAg sero-
conversion with previously undetectable HBV-DNA level because a viral load of
more than 10 copies/L is associated with progression of liver disease.

Peer review

This study can be considered as a preliminary report of the comparasion
between entecavir and clevudine therapy in chronic HBV in relation to the be-
haviour of HBeAg positive and viral load. It was well designed and conducted
but a continuation of this study must be done with a greatest number of patients
under a longest time of therapy before discontinuation.
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