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Durability after discontinuation of nucleos(t)ide therapy
in chronic HBeAg negative hepatitis patients
Young Jip Kim, Kichan Kim, Sun Hyuk Hwang, Soon Sun Kim, Dami Lee, Jae Youn Cheong, and Sung Won Cho
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Background/Aims: Relapse has been reported after stopping nucleos(t)ide (NUC) therapy in the majority of chronic
HBeAg negative hepatitis patients. However, the ideal treatment duration of HBeAg negative chronic hepatitis B (CHB)
is not well known. We investigated the frequency of relapse in HBeAg negative CHB patients receiving NUC therapy.
Methods: The NUC therapy was discontinued at least 3 times undetectable level of HBV DNA leave 6 months space
in 45 patients. Clinical relapse was defined as HBV DNA >2,000 IU/mL and alanine aminotransferase (ALT) or aspartate
aminotransferase (AST) >2 times of upper limit of normal range. Virological relapse was defined as HBV DNA >2,000
IU/mL.
Results: Clinical relapse developed in 16 (35.6%) and 24 (53.3%) patients after stopping therapy at 6 months and 12
months off therapy, respectively. Virological relapse developed 22 (48.9%) and 33 (73.3%) patients at 6 months and 12
months off therapy. The factors such as age, gender, cirrhosis, baseline AST, ALT, HBV DNA levels, treatment duration,
and consolidation duration were analyzed to investigate the predictive factors associated with 1 year sustained
response. Of these factors, cirrhosis (86.1% in CHB, 22.2% in LC) was significantly associated with 1 year virological
relapse rate. Baseline HBV DNA and total treatment duration tended to be associated with virological relapse.
Conclusions: Virological relapse developed in the majority (73.3%) of HBeAg negative CHB patients and clinical
relapse developed in the half (53.3%) of patients at 1 year off therapy. Cirrhosis may be associated with the low rate of
virological relapse. (Clin Mol Hepatol 2013;19:300-307)
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INTRODUCTION
About 400 million people worldwide are chronically infected
with the hepatitis B virus (HBV).1,2 The prevalence of HBeAg negative chronic hepatitis B (CHB) is increasing in the last 3 decades
worldwide.3-6 Most HBeAg negative CHB has been shown to be
associated with mutations in the precore or core promoter regions
of the HBV genome that unable to produce HBeAg.4-6 HBeAg
negative CHB patients tend to be more severe and progressive

disease pattern with very rare spontaneous remissions, compared
with HBeAg positive CHB.6,7 The HBsAg seroconversion is only
achieved in small portion of CHB patients with nucleos(t)ide (NUC)
treatments. The clinician’s realistic goal is a suppression of HBV
DNA level, alternatively.8
It is important to know when the NUC can be stopped safely,
because NUC antiviral resistance might be concerned with its duration.9,10 Asia pacific association for study of liver (APASL) guideline suggested that if undetectable HBV-DNA has been document-
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ed on 3 occasions 6 months apart, discontinuation of treatment
can be considered.9 We investigated the frequency of relapse in
HBeAg negative CHB patients receiving NUC therapy.

MATERIALS AND METHODS
Subjects
This study included 45 patients with HBeAg negative CHB who
started NUC therapy from July 2003 to February 2008 at Ajou
University Hospital in Korea. The NUC therapy was discontinued
at least 3 times undetectable level of HBV DNA leave 6 months
space, as suggested by asia pacific association for study of liver
(APASL) guideline. They discontinued the NUC therapy from May
2007 to March 2011. 33 patients were first line treatment and 12
patients were changed their agents (25 with entecavir, 14 with lamivudine, 6 with adefovir). All patients had followed up at least 1
year after stopping NUC therapy. And the mean follow up period
was 20.12 (±10.87 months). This study protocol was approved by
the Institutional Review Board for Human Research at Ajou Univeirsity Hospital.

performed. Clinical relapse was defined as HBV DNA level of more
than 2,000 IU/mL plus at least one of the ALT, AST is of more than
2 times of upper limit of normal range. Virological relapse was defined as only HBV DNA level of more than 2,000 IU/mL regardless
of their ALT and AST level. The liver cirrhosis was defined when
their abdominal ultrasonography represent surface nodularity and/
or when their laboratory test satisfied one of 3 conditions without
infectious states (platelet <100,000/uL, albumin <3.5 g/dL, INR
>1.3).11
Serum ALT and AST were measured using standard procedures.
HBeAg and anti-HBeAb were detected with the Abbott immunoassay system (Abbott Laboratories, Abbott Park, IL, USA) and HBV
DNA was quantified with real time PCR by COBAS TaqMan assay
(Roche Diagnostics, Branchburg, NJ, USA; lower limit, 50 copies/
mL).

Statistical analysis
Results were expressed either as mean±standard deviation.
Statistical analyses were conducted using Student’s t -test, Mann
Whitney U- test, and the chi-square test. Statistical analysis was
performed using version 18.0, SPSS, Chicago, IL, USA). Data were
considered to be statistically significant with P <0.05.

Methods
The patients were monitored their symptoms and laboratory
tests every 3 months. The test included serum alanine aminotransferase (ALT), aspartate aminotransferase (AST), and HBV DNA level. The initial laboratory test included also platelet count, serum
albumin level, and international normalized ratio (INR) to differentiate liver cirrhosis patients. The abdominal ultrasonography was

RESULTS
Baseline characteristics
The baseline characteristics of the 45 patients are shown in Table 1. The mean age of the patients was 44.67±7.35, and 33

Table 1. Baseline characteristics of patients

Patient (n =45)
Male/Female, n (%)

33 (73.3)/12 (26.7)

Mean age, mean (SD)

44.67 (7.35)

Antiviral drugs (entecavir: lamivudine: adefovir), n (%)

25 (55.6): 14 (31.1): 6 (13.3)

Baseline mean AST, IU/L (SD)

157.21 (98.868)

Baseline mean ALT, IU/L (SD)

239.07 (193.070)

Baseline mean HBV DNA, log10 copies/mL (SD)

7.08 (0.90)

CH/ LC, n (%)

36 (80)/9 (20)

Mean CH/LC, HBV DNA, log10 copies/mL (SD)

7.144 (0.94)/6.826 (0.68)

Mean treatment duration, mon (SD)

38.42 (10.49)

Follow-up period after stopping the treatment, mon (SD)

26.20 (12.19)

SD, standard deviation; AST, aspartate aminotransferase; ALT, alanine aminotransferase; HBV, Hepatitis B virus; LC, Liver cirrhosis; CH, chronic hepatitis.
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(73.3%) patients were male. Patients received NUC therapy; entecavir (n=25), lamivudine (n=14), adefovir (n=6). The mean baseline serum ALT was 239.07±193.07 IU/L and serum AST was
157.21±98.87 IU/L. The mean baseline serum HBV DNA was
7.08±0.90 log10 copies/mL. Thirty six patients had CHB, 9 patients
had cirrhosis. The mean treatment duration was 38.42±10.49
months (18 months to 87 months). The mean follow-up period
was 20.12±10.87 months.

Frequency of virological and clinical relapse
after cessation of NUC therapy
The virological and clinical relapse rates at 6 months and 12
months off-therapy was shown in Table 2. Virological relapse rate
were 48.9% and 73.3% in each of periods. Clinical relapse rate
were 35.6% and 53.3% in that periods. The cumulative relapse
rates after NUC therapy were presented at 3 months interval, as
shown in Table 2. Both relapse rates increased until 1 year offtherapy and the relapse rate had plateau state thereafter.

Factors associated with virological relapse after cessation of
NUC therapy were analyzed. Table 3 showed the characteristics
between virological relapsers and non-virological relapsers after
off-treatment of NUC therapy. In a univariate analysis significant
predictive factor for virological relapse was liver cirrhosis. Virological relapse was significantly low in cirrhotic patients (6.1% vs.
58.3%). The patients with HBV DNA ≥108 copies/mL tended to
develop relapse more frequently than the patients with HBV DNA
<108 copies/mL (38.7% vs. 8.3%, P- value: 0.070). Long treatment
duration tended to be associated with low frequency of virological
relapse (36.03±6.74 months vs. 45.00±15.60 months, P- value:
0.077). There were no differences in sex, age, mean baseline HBV
DNA and baseline ALT and AST. Subgroup analysis of CHB patients showed no significant differences in relapser and non-relapser group.
The Figure 1 showed the virological relapse rate after 12
months off-therapy according to the kind of NUC used for treat-

P=0.293

Factors related to virological relapse after cessation of NUC therapy

P=0.260

100
80

P=0.723

60

Table 2. Virological and clinical relapse rate at 3 months intervals

40

Virological relapse

Clinical relapse

3 mon

14 (31.1%)

11 (24.4%)

6 mon

22 (48.9%)

16 (35.6%)

9 mon

30 (66.7%)

22 (48.9%)

12 mon

33 (73.3%)

24 (53.3%)

20
0
Entecavir

Lamivudine

Adefovir

Figure 1. Virological relapse rate at 12 months after treatment
withdrawal according to the kind of nucleos(t)ides.

Table 3. Comparison of patients with and without virological relapse within 12 months after stopping treatment in 45 HBeAg negative patients

Relapse (+) (n=33)

Relapse (-) (n=12)

P-value

23 (69.7)/10 (30.3)

10 (83.3)/2 (16.7)

0.466

44.39 (7.16)

45.42 (8.12)

0.685

240.29 (215.69)

235.92 (124.23)

0.948

7.14 (0.95)

6.90 (0.74)

0.436

12 (36.4)

1 (8.3)

0.070

36.03 (6.74)

45.00 (15.60)

0.075

2 (6.1)/31 (93.9)

7 (58.3)/5 (41.7)

0.001

Median time to virological relapse in mon

6.09 (3.14)

NA

Median follow-up post treatment in mon

28.36 (12.33)

20.25 (10.00)

Sex, (M: F) (%)
Mean age, yr (SD)
Mean baseline ALT, IU/L (SD)
Mean HBV DNA, log10 copies/mL (SD)
8

HBV DNA (≥10 copies/mL) (%)
Mean duration of medication, mon (SD)
LC/CH, n (%)

0.047

SD, standard deviation; AST, aspartate aminotransferase; ALT, alanine aminotransferase; HBV, Hepatitis B virus; LC, Liver cirrhosis; NA, Not available.
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ment. There were no significant differences among 3 patients
groups 72% (18/25) for entecavir, 64.29% (9/14) for lamivudine,
100% (6/6) for adefovir respectively.

DISCUSSION
NUC treatment is effective in the suppression of HBV replication
in HBeAg negative CHB.12 However, withdrawal of NUC therapy is
associated with relapse in most of patients within 1 year of NUC
treatment. Previous studies of 1 year treatment with lamivudine
and entecavir showed post withdrawal relapse rates of 87% and
97%, respectively.13,14
Several NUC therapies, for periods longer than 1 year, have
been tried to investigate the off-therapy durability in HBeAg negative CHB patients. The study of a 2-year course of lamivudine
showed 50% of virological relapse and 30% of clinical relapse at
18 months off-therapy in HBeAg negative CHB patients.15 Another
study showed cumulative virological relapse rates at months 6 and
12 were 26.2% and 43.6%, respectively in patients receiving lamivudine for at least 24 months.16 It has been reported that 55%
of patients have remained sustained remission at years 5 off-therapy in HBeAg negative CHB patients receiving adefovir for 4-5
years.17 These results suggested that a sustained remission can be
achieved in some portions of HBeAg negative CHB patients with
longer duration of NUC treatment.
The APASL recommend discontinuation of treatment if HBV
DNA remains undetectable by PCR on 3 separate occasions 6
months apart in HBeAg negative CHB patients receiving NUC.9 We
evaluated the stopping rule of the APASL in HBeAg (-) CHB patients receiving entecavir. In the present study, virological relapse
rates were found to be 48.9% and 73.3% at 6 and 12 months offtreatment, respectively. Thirty five and 53.3% of patients showed
clinical relapse at 6 and 12 months off-treatment, respectively. A
study conducted in China showed that cumulative virological relapse rates at 12 and 24 months were 43.6% and 49.7% in patients receiving lamivudine, respectively.16 Another study recently
conducted in Taiwan showed that clinical relapse rates were
27.8% and 53.2% at 6 and 12 months off-treatment in patients
receiving entecavir.18 The relapse rate of this study of Korean patients was comparable to that of Taiwan study. In the previous
study of Korean patients, the durability of response after cessation
of 24 months course lamivudine therapy were 79.1% and 64.0%
at months 12 and 24, respectively, showing a low relapse rate in
comparison with our study.19 In that study,19 HBV DNA were meahttp://www.e-cmh.org

sured by the hybrid capture assay, which is less sensitive than a
PCR-based assay. This limitation may result in overestimation of
durability of response. We attempted to find out the factors associated with relapse. Relapse rate was found to be significantly low
in cirrhotic patients. The patients with baseline HBV DNA ≥108
copies/mL tended to develop relapse more frequently than those
with HBV DNA <108 copies/mL, and longer treatment duration
tended to be associated with low relapse rate. The previous studies reported that age was the only factor associated with relapse.16,20 In contrast to our study, a study of Korean patients reported that the proportion of liver cirrhosis was significantly
higher in relapsers than non-relapsers.19 But the number of our
study was insufficient to conclude liver cirrhosis associated with
low relapse rate. Large scale studies are needed to clarify this result. In a recent study, pretreatment HBV DNA <10 6 copies/mL
was reported to be the only independent factors for 1-year sustained response.18 These studies indicated that further studies are
needed to validate the predicting factor for relapse in HBeAg negative CHB.
In conclusion, at 1 year off treatment the virological relapse developed in 73.3% of patients receiving NUC treatment and clinical
relapse developed in 53.3% of NUC treated patients who met the
stopping rule of the APASL for HBeAg negative CHB. Liver cirrhosis might be associated with the low frequency of virological relapse. Long treatment duration and low baseline HBV DNA level
(<108 copies/mL) tended to be associated with low frequency of
virological relapse.
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