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Abstract

Objective To explore the predictive value of baseline HBsAg level and early response for HBsAg loss in
patients with HBeAg-positive chronic hepatitis B during pegylated interferon alpha-2a treatment.

Methods A total of 121 patients with HBeAg-positive chronic hepatitis B who achieved HBsAg loss

were enrolled; all patients were treated with PEG-IFNa-2a 180 pg/week. Serum HBV DNA and
serological indicators (HBsAg, anti-HBs, HBeAg, and anti-HBe) were determined before and every 3
months during treatment.

Results The median treatment time for HBsAg loss was 84 weeks (7-273 weeks), and 74.38% (90
cases) of the patients needed extended treatment (> 48 weeks). The correlation between baseline
HBsAg levels and the treatment time of HBsAg loss was significant (B = 14.465, t = 2.342, P = 0.021).
Baseline HBsAg levels together with the decline range of HBsAg at 24 weeks significantly correlated with
the treatment time of HBsAg loss (B = 29.862, t = 4.890, P = 0.000 and B = 27.993, t = 27.993, P = 0.005).

Conclusion Baseline HBsAg levels and extended therapy are critical steps toward HBsAg loss. Baseline
HBsAg levels together with early response determined the treatment time of HBsAg loss in patients with

HBeAg-positive chronic hepatitis B during pegylated interferon alpha-2a treatment.
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INTRODUCTION

epatitis B virus (HBV) replication or
detectable serum HBV DNA has been
shown to be closely associated with the

progression of liver disease, liver function
decompensation, and the occurrence of cirrhosis

and liver cancer in patients with chronic hepatitis B
(CHB) infection™. HBV replication or serum HBV DNA
load has also been shown to be closely associated
with other organic diseases associated with HBV,
such as glomerulonephritism. Antiviral therapy is the
most important strategy to slow the disease
progression and prevent the occurrence of hepatic
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cancer and cirrhosis, thus reducing the mortality
related with liver disease™. Maintaining low HBV
replication and  HBsAg, especially HBsAg
seroconversion by antiviral therapy, can improve the
long-term outcomes in patients.

In antiviral therapy, interferon (IFN) exhibits
direct antiviral™® and immune regulation actions by
which it inhibits HBV replication and induces or
strengthens the HBV-specific or -nonspecial
immunity, thereby leading to elimination of the
virus-infected cells®® and clearing the cccDNA
content or reducing HBsAg levels”®. Several studies
have demonstrated that serum HBsAg levels
correlated with the cccDNA content in the liver®*”
and can reflect the extent of infected cell clearance
and the immune control against HBV infection. This
is because serum HBsAg levels were significantly
lower in inactive HBsAg carriers than those in
patients with active liver inflammation™. Serum
HBsAg concentration is also an important indicator
that reflects whether the patients exhibit active liver
inflammation™**, HBsAg loss is the only factor
indicating good long-term outcome, which is defined
as no occurrence of hepatic cell carcinoma (HCC) and
decompensation of liver function, for the individual
patient[”'lS]. Moreover, HBsAg loss is a unique
parameter determining drug withdrawal in
HBeAg-negative patients after antiviral treatment
and also the ideal endpoint or the ultimate aim of
antiviral therapy[”]. HBsAg loss/seroconversion is
associated with improved long-term outcomes in
patients with HB infection™.  Therefore, the
mechanism of predicting and increasing the rate of
HBsAg loss is very important in clinical practice for
patients during antiviral treatment. Reducing the
incidence of HCC by antiviral therapy in patients with
chronic HBV infection has been considered as an
important goal in guidelines[14’17'19]. China is a
country with a high incidence of CHB virus infection,
with > 80% of HCC occurring in patients with chronic
HBV infection®”. Therefore, HBsAg loss is of most
importance in Chinese patients with chronic HBV
infection. Previous studies have demonstrated that
patients with HBeAg-positive CHB infection who can
mount a response, defined as HBeAg seroconversion
after treatment, to interferon therapy should exhibit
early and sharp decline of HBsAg levels and that
HBsAg loss during antiviral treatment was rare. To
our knowledge, there has been no study
investigating the change in HBsAg levels in patients
with CHB infection who achieved HBsAg loss during
Pegylated interferonalpha-2 (PEG-IFNa-2a)

treatment. Therefore, in this study, we aimed to
determine the baseline characteristics and the
pattern of changes in HBsAg levels during
PEG-IFNa-2a treatment  in patients  with
HBeAg-positive CHB infection who achieved HBsAg
loss during the treatment.

MATERIALS AND METHODS

Patients and Treatment

This retrospective study comprised the
population  of  consecutive  patients  with
HBeAg-positive CHB infection who achieved HBsAg
loss/seroconversion during PEG-IFNa-2a therapy at
the liver disease center of Beijing Ditan Hospital
from December 2008 to September 2016. The study
participants included treatment-naive patients,
patients who maintained undetectable serum levels
of HBV DNA with nucleotide analog (NA) treatment,
and those who remained HBV DNA positive with NA
treatment, including patients with relapse,
resistance, or poor response. The naive patients who
were HBsAg positive and HBeAg-positive for more
than 6 months and had detectable HBV DNA levels
and abnormal glutamic-pyruvic transaminase (ALT)
for more than 3 months were enrolled. Patients who
remained HBsAg positive and HBeAg-positive, with
detectable or undetectable HBV DNA levels and
abnormal or normal ALT, even after treatment with
an NA, were also included. The exclusion criteria
were active consumption of alcohol and/or drugs,
coinfection with human immunodeficiency virus or
hepatitis C virus, cirrhosis, autoimmune hepatitis,
evidence of neoplastic liver disease, and
contraindications to IFN. All patients were positive
for HBsAg and negative for anti-HBs prior to
treatment with PEG-IFNa-2a.

After enrollment, patients received weekly
subcutaneous injections of PEG-IFNa-2a 180 pg, but
the use of other immunosuppressive, regulatory,
and antiviral drugs was prohibited during the
PEG-IFNa-2a treatment. In clinical practice, patients
received tailored treatment time for HBsAg loss, and
if there was a sustained HBsAg decline based on
undetectable HBV DNA during the PEG-IFNa-2a
treatment, the therapy will be continued until the
patients achieved HBsAg loss.

The study was conducted according to the
guidelines of the Declaration of Helsinki and
approved by the ethics committees of Beijing Ditan
Hospital, Capital Medical University. All patients gave



HBsAg predictive value in HBeAg+CHB during interferon treatment 179

their written consent.
Laboratory Measurements

Liver function parameters, including serum ALT,
aspartate aminotransferase (AST), albumin (ALB),
and total bilirubin (Tbil) concentrations, were
measured using an automated biochemical analyzer
(Hitachi ~ 7600-11; Hitachi, = Tokyo, Japan)
approximately every 1-3 months.

HBV DNA was quantitated using a commercially
available real-time fluorescence quantitative PCR kit
with a limit of detection of 100 IU/mL (Piji Company,
Shenzhen City, China). HBsAg, anti-HBs, HBeAg, and
anti-HBe were detected using Abbott Architect i2000
kits (Abbott Laboratories, Abbott Park, IL, USA),
which was based on an automated
chemiluminescent  microparticle  immunoassay.
Serum quantitative HBsAg levels were determined
using Abbott Architect HBsAg QT assay (range:
0.05-250 IU/mL). Samples were finally diluted
1:1,000 with the Architect HBsAg diluent to expand
the upper limit of the dynamic range from 250 to
250,000 IU/mL. HBsAg loss was defined as HBsAg
concentration < 0.05 IU/mL Anti-HBs were
measured using the Architect i2000 kit (Abbott
Laboratories), with a range of 0.00-1,000 mIU/mL.
Anti-HB concentration = 10 mIU/L was considered
positive. All parameters were monitored at baseline
and every 3 months during treatment.

Efficacy Assay

The primary endpoint was HBsAg
loss/seroconversion with the treatment, and the
secondary endpoint was the decline in HBsAg levels,
compared to those at baseline, and the rate of
undetectable HBV DNA after the treatment.

Safety

Kidney function and peripheral blood neutrophil
and platelet counts were determined before
treatment and every 1-3 months, and thyroid
function, antithyroglobulin antibody (TgAb), and
thyroidperoxidase antibodies (TPOA b) were
monitored every 3 months during the treatment.

Statistical Analysis

Statistical analysis was performed using SPSS
(version 19, Chicago, IL, USA). Serum HBV DNA levels
and HBsAg concentrations were logarithmically
transformed for analysis. Continuous variables were
expressed as mean * standard deviation or median

(interquartile range, IQR) and median (range), and
categorical variables were expressed as absolute and
relative frequencies. Characteristics were compared
between groups using x° or Fisher’s exact tests for
analysis of categorical variables and Mann-Whitney
and two-sample Student’s t-tests for analysis of
continuous variables, as appropriate. A two-sided P
value of < 0.05 was considered as statistically
significant.

RESULTS

Patients

Of 1,024 patients with HBeAg-positive CHB
infection who received PEG-IFNa-2a treatment,
there were 121 patients who achieved HBsAg
loss/seroconversion and were enrolled in the
analysis. Of the 121 patients, there were 81 males
and 40 females, with a median age of 28.00 (range:
4-63) years, viral genotype C 72, and viral genotype B
49, as shown in Table 1. Patients with viral genotype
C accounted for the majority, a finding consistent to
that reported by lJiang et al.?Y. Besides 84
treatment-naive patients, there were 37 patients
who had been treated with NAs (of which 14 were
treated with ADV, 5 with ETV, and 18 with LAM, with
12 showing drug resistance or poor response). The
individual-based treatment time was 107 (range:
16-304) weeks.

Characteristics of Baseline Clinical Index

The median ALT level in all patients was 86.0
(range: 40.0-209.5) U/L. Median ALT level in
treatment-naive  patients was 116.0 (range:
61.0-242.0) U/L, which was much higher than the
level recommended by guidelines for patients who
need to be treated (2ULN, 80 U/L). There were 96
patients who were HBV DNA positive before
treatment (84 treatment-naive patients and 12
re-treatment patients). The mean serum HBV DNA
load was 6.15 * 1.45 log IU/mL. In all patients, the
mean baseline serum HBsAg level was 3.08 + 0.97
log IU/mL and the median serum HBeAg content was
534.54 (range: 16.87-1295.63) PEIU/mL. The
baseline characteristics of the patients are shown in
Table 1.

HBV DNA Response

All patients obtained virological response (less
than the lower limit of detection); the time to
achieve undetectable HBV DNA was 24.50 (range:



180

Biomed Environ Sci, 2017; 30(3): 177-184

2-93) weeks, 50% (48 cases) of patients achieved in
24 weeks, 84.37% (81 cases) in 48 weeks, and all
patients in 96 weeks, as shown in Figure 1.

HBeAg Response

A total of 88.4% (107 cases) of patients achieved
serum HBeAg loss. The serum HBeAg loss occurred
was at 48.0 (range: 2.0-257.0) weeks of treatment,
and the time of HBeAg seroconversion occurred at
53.0 (range: 2.0-257.0) weeks. The rate of HBeAg
loss occurred at every point time was similar, as
shown in Figure 2. Serum HBeAg in 14 (11.6%)
patients who had achieved HBsAg loss was still
positive, with the HBeAg content of 7.04 + 8.65
PEIU/mL.

PEG-IFNa-2a Treatment Time Needed for HBsAg
Loss

The median time for HBsAg loss was 84 (range:
7-273) weeks, and 74.38% (90 cases) of the patients
achieved after extended treatment (> 48 weeks), as
shown in Figure 3. However, HBsAg levels in patients
who achieved HBsAg loss after 48 weeks reached
extremely low values [10.95 (range: 1.73-81.42)
IU/mL]. All patients had a sustained decrease in
HBsAg levels during treatment and had a sharp and
significant decline at 12 (t = 6.532, P < 0.001) and 24
weeks (t = 8.878, P < 0.001), with degrees of 1.27 +
1.06 log IU/mL and 1.80 + 1.10 log IU/mL,
respectively, compared to those at baseline, as shown

Table 1. Baseline Characteristic of the Patients

Clinical Characteristics Total (N =121) Naive (N = 84) NA Treatment (N = 37)
Male/female 81/40 54/30 27/10
Age (y) (median, range) 28.00 (4-63) 29.00 (4-63) 27.00 (17-55)
Years of HBV infection (y) (median, range) 12.23 (2-30) 9.36 (2-30) 13.28 (6-24)
ALT leve | (median, IQR) 86.0 (40.0, 209.5) 116.0 (61.0, 242.0) 31.5(19.0, 86.3)
No. of HBV DNA (+) 96 84 12
HBV DNA load (log 1U/mL) (mean # SD) 6.15+1.45 6.23+1.33 5.91+1.74
No. of HBV DNA (-) 25 0 25

HBeAg content (PEIU/mL) (median, IQR)

534.54 (16.87, 1295.63)

683.79 (56.00, 1330.00) 39.34 (4.56, 857.51)

HBsAg level (log IU/mL) (mean % SD) 3.08+0.97 3.23+0.89 2.75+1.08
Viral genotype
C 72 50 22
B 49 34 5

NA treatment course (m) (median, range) 24.0 (4-84) - 24.0 (4-84)
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Figure 1. Viral response during treatment. All patients exhibited HBV DNA response that occurred
within 96 weeks of treatment (A), but the majority of them exhibited within 36 weeks of treatment (B).
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in the Figure 4. 88.1% of patients at 12 weeks and
92.6% of patients at 24 weeks achieved HBsAg <
1,500 IU/mL.

Using baseline HBsAg and HBV DNA levels as
independent variables for correlation analysis, we
observed that the treatment time needed for HBsAg
loss correlated with baseline HBsAg levels (B =
14.465, t = 2.342, P = 0.021); the higher the HBsAg
level, the longer the treatment time needed for
achieving HBsAg loss. However, baseline HBV DNA
did not correlate with the treatment time needed for
HBsAg loss (B = 5.016, t = 1.402, P = 0.164), as shown
in Figure 5.

Results of the regression analysis showed that
the degree of HBsAg decline at 12 and 24 weeks
compared to those at baseline did not significantly
correlate with the treatment time needed for HBsAg
loss (B =-9.038, t =-9.038, P =0.414 and B =-12.204,
t=-12.204, P = 0.247). Nevertheless, when baseline
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Figure 2. HBeAg response during treatment.
There were a cumulative 88.4% of patients
who achieved HBeAg loss, and the rate
increased with extended treatment (A).
However, the rates of HBeAg loss occurring
at the observation time points were similar

(B).

HBsAg level and the degree of HBsAg decline at 12
and 24 weeks on treatment were combined into the
analysis, the results revealed that baseline HBsAg
level and the degree of HBsAg decline at 24 weeks
significantly correlated with the treatment time
needed for HBsAg loss (B =29.862, t = -4.890, P < 0.001
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Figure 3. Percentage of HBsAg loss occurring
in patients during different treatment time
points. Although the cumulative percentage
of HBsAg loss increased with extended
treatment (A), more than half of the HBsAg
loss (57.02%) occurred after 73 weeks of
treatment (B).
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Figure 4. The change in HBsAg levels during
treatment in all patients. HBsAg levels
decreased continuously, and there was a
sharp decrease at 12 and 24 weeks.
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and B = -27.993, t = -27.993, P = 0.005). This result
indicated that the treatment time needed for HBsAg
loss was determined by baseline HBsAg level
combined with the decline degree at 24 weeks; the
lower the baseline level of HBsAg and the more
greatly HBsAg decreased at 24 weeks of treatment,
the shorter the treatment time needed for HBsAg
loss.

DISCUSSION

The natural history of chronic HBV infection can
be divided into phases as follows: immunetolerant,
HBeAg-positive immune active or known as immune
clearance, and inactive and HBeAg-negative immune

. [14,18-19] . .
reactive phases . In HBeAg-positive immune
active and HBeAg-negative immune reactive phases,
patients have moderate-to-severe inflammation or
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Figure 5. The relationship between baseline
HBV DNA, HBsAg level, and the treatment
time needed for HBsAg loss. The treatment
time needed for HBsAg loss increased with
high baseline HBsAg levels (A). However,
baseline HBV DNA load was not related to
the treatment time needed for HBsAg loss
(B).

fibrosis, and antiviral therapy is the important
method for preventing and delaying the progression
of liver disease. Although using NAs can effectively
inhibit HBV replication and remit liver inflammation,
viral relapse and inflammatory reactions often occur
after cessation of therapy even after achieving
HBeAg seroconversion during treatment™. In
contrast to patients who often show relapse with
HBeAg seroconversion achieved by NA therapy,
response can be sustained in patients who achieve
HBeAg seroconversion by interferon treatment?*2%,
Therefore, PEG-IFN is recommended as the first-line
drug for treating patients with HBeAg-positive CHB
infection®. Viral response can be sustained in most
patients who achieve HBeAg seroconversion by
PEG-IFN treatment, but a rate of 1.5%-3.3% of
relapse annually has been reported in these inactive
carrierslzs'm, and 1%-17% of cases had sustained
reversion back to HBeAg-positive hepatitis in a
long-term longitudinal studym]. Patients who are
HBeAg-negative still develop HCC®). The only
predictive factor for a good long-term clinical
outcome was HBsAg loss™ ™. Thus, HBsAg loss has
become the ideal endpoint and the ultimate goal of
antiviral  therapy in  patients with CHB
infection™*#?,

HBsAg loss was rare in standard treatment
(PEG-IFN for 48 weeks) of patients with CHB
infection®**". For enhancing the efficacy of PEG-IFN
treatment, patients needed extended treatment and
received tailored treatment time®'>2. Thus, early
prediction of the response is important in patients
with CHB infection treated with PEG-IFN. Baseline
HBsAg level and the decline with treatment can
predict HBeAg seroconversion after treatment in
HBeAg-positive patients[31’33] and the sustained viral
response in HBeAg-negative patients[34'36].
HBeAg-positive patients with HBsAg < 1,500 1U/mL
had high rates of HBeAg seroconversion and
sustained viral response[31’37'38], and in patients with
HBsAg > 20,000 IU/mL at week 24, the treatment
should be stoppedm].

Only few studies have been conducted to
predict HBsAg loss during treatment with PEG-IFN in
HBeAg-positive patients. In this study, we
investigated the HBsAg level and its declining pattern
with  PEG-IFN treatment in patients with
HBeAg-positive CHB infection who achieved HBsAg
loss during treatment. We observed that serum HBV
DNA in all patients reached undetectable levels at a
median of 24.50 weeks, although the median time
needed for HBsAg loss was 84 weeks. This finding



HBsAg predictive value in HBeAg+CHB during interferon treatment 183

agrees with another study that reported that HBV
DNA response at 24 weeks was the basic factor for
predicting the efficacy of PEG-IFN in HBeAg-positive
patientsm]. The results indicate that HBV DNA
reaching undetectable levels early was necessary for
HBsAg loss in patients with HBeAg-positive CHB
infection during pegylated interferon alpha-2a
treatment.

In the present study, patients had a baseline
HBsAg level of 3.08 + 0.97 log IU/mL, which was
lower than that reported in another study on HBsAg
levels of HBeAg-positive patients on the natural
history of the infection®, and baseline HBsAg level
correlated with the time needed for HBsAg loss. All
patients had a sharp and great degree of HBsAg
decrease at 12 and 24 weeks, with decreases of
1.27 + 1.06 log IU/mL and 1.80 + 1.10 log IU/mL,
respectively, compared to those at baseline.
Moreover, 88.1% of patients at 12 weeks and 92.6%
of patients at 24 weeks achieved HBsAg < 1,500
IU/mL. However, the degree of HBsAg decrease at 12
and 24 weeks showed no correlation with the time
needed for HBsAg loss. Nevertheless, combining
baseline HBsAg level and its decrease at 12 and 24
weeks for regression analysis revealed that baseline
HBsAg level and its decrease at 24 weeks correlated
with the time needed for HBsAg loss.

It was observed that extended treatment can
improve the efficacy, including enhancing the rate of
HBsAg loss and seroconversion, of PEG-IFN treatment
in patients with CHB infection®”’. In this study, all
patients received a tailored treatment course for
HBsAg loss based on sustained HBsAg decrease.
Although patients in our study had an early viral
response, low baseline HBsAg levels, and a great
degree of HBsAg decline early, HBsAg loss occurred at
84 weeks and 74.4% of patients needed extended
treatment for HBsAg loss; the higher the baseline
HBsAg level, the longer the time required to treat.

There were few limitations in the present study.
A liver biopsy was not taken in patients; thus, the
effects of the degree of liver inflammation and the
stage of fibrosis on the efficacy of PEG-IFN treatment
were not analyzed.

Results of this study suggested that based on
early viral response, low baseline HBsAg levels with a
great degree of decrease and extended treatment
were an indicator for patients who could achieve
HBsAg loss on PEG-IFN treatment. Based on these
results, it is suggested that baseline HBsAg levels“*4
and extended therapy are critical steps toward
HBsAg loss. In clinical practice, for patients with low

baseline HBsAg levels with a significant decrease
during early therapy, their treatment course should
be extended to improve the rate of HBsAg loss. It is
worth nothing that although patients achieved
HBsAg loss, 11.6% of them had no HBeAg loss. The
long-term outcome in these patients needs further
observation.

CONFLICT OF INTEREST STATEMENT

All authors have no financial interests or
conflicts of interest.

ACKNOWLEDGMENTS

We thank all those who have been involved in
this study, including the patients, the investigators,
and colleagues from Liver Diseases Center and
Clinical Test Center (Beijing Ditan Hospital, Capital
Medical University, Beijing, China). LI Ming Hui and
XIE Yao conceived the study, participated in the
design, guided the treatment of patients, and
drafted the manuscript. ZHANG Lu, QU Xiao Jing, LU
Yao, SHEN Ge, LI Zhen Zhen, WU Shu Ling, LIU Ru Yu,
CHANG Min, and HU Lei Ping collected the samples.
HUA Wen Hao and SONG Shu Jing performed the
HBV biomarker and clinical laboratory assays. WAN
Gang performed the statistical analyzes. All authors
read and approved the final version of the
manuscript. The authors declare that there are no
conflicts of interest.

Received: November 8, 2016;
Accepted: February 10, 2017

REFERENCES

1. lloeje UH, Yang HI, Su J, et al. Predicting cirrhosis risk based on
the level of circulating hepatitis B viral load. Gastroenterology,
2006; 130, 678-86.

2. Jiang W, Liu T, Dong H, et al. Relationship Between Serum DNA
Replication, Clinic opathological Characteristics and Prognosis
of Hepatitis B Virus-associated Glomerulonephritis with Severe
Proteinuria by Lamivudine Plus Adefovir Dipivoxil Combination
Therapy. Biomed Environ Sci, 2015; 28, 206-13.

3. Dusheiko G. Treatment of HBeAg positive chronic hepatitis B:
interferon or nucleoside analogues. Liver Int, 2013; 33, 137-50.

4. Randall RE, Goodbourn S. Interferons and viruses: an interplay
between induction, signalling, antiviral responses and virus
countermeasures. J Gen Virol, 2008; 89, 1-47.

5. Konerman MA, Lok AS. Interferon Treatment for Hepatitis B.
Clin Liver Dis, 2016; 20, 645-65.

6. Perrillo R. Benefits and risks of interferon therapy for hepatitis
B. Hepatology, 2009; 49, S103-S11.

7. Tseng TC1, Kao JH, Chen DS. Peginterferon a in the treatment
of chronic hepatitis B. Expert OpinBiolTher, 2014; 14,



184

Biomed Environ Sci, 2017; 30(3): 177-184

995-1006.

8. Chuaypen N, Sriprapun M, Praianantathavorn K, et al. Kinetics
of serum HBsAg and intrahepatic cccDNA during pegylated
interferon therapy in patients with HBeAg-positive and
HBeAg-negative chronic hepatitis B. J Med Virol, 2017; 89,
130-8.

9. Li MH, Xie Y, Zhang L, et al. Hepatitis B surface antigen
clearance in inactive hepatitis B surface antigen carriers
treated with peginterferon alfa-2a. World J Hepatol, 2016; 8,
637-43.

10.Chan HL, Wong VW, Tse AM, et al. Serum hepatitis B surface
antigen quantitation can reflect hepatitis B virus in the liver
and predict treatment response. Clin Gastroenterol Hepatol,
2007; 5, 1462-8.

11.Chan HL, Wong VW, Wong GL, et al. A longitudinal study on the
natural history of serum hepatitis B surface antigen changes in
chronic hepatitis B. Hepatology, 2010; 52, 1232-41

12.Brunetto MR, Oliveri F, Colombatto P, et al. Hepatitis B surface
antigen serum levels help to distinguish active from inactive
hepatitis B virus genotype D carriers. Gastroenterology, 2010;
139, 483-90.

13.Manesis EK, Papatheodoridis GV, Hadziyannis E. Significance of
serum HBsAg levels for the definition of the inactive hepatitis B
carrier state. Hepatology, 2010; 52, 560A.

14.European Association For The Study Of The Liver. EASL clinical
practice guidelines: Management of chronic hepatitis B virus
infection. J Hepatol, 2012; 57, 167-85.

15.Moucari R, Korevaar A, Lada O, et al. High rates of HBsAg
seroconversion in HBeAg-positive chronic hepatitis B patients
responding to interferon: A long-term follow-up study. J
Hepatol, 2009; 50, 1084-92.

16.Kittner JM, Sprinzl MF, Grambihler A, et al. Adding pegylated
interferon to a current nucleos(t)ide therapy leads to
HBsAgseroconversion in a subgroup of patients with chronic
hepatitis B. J ClinVirol, 2012; 54, 93-5.

17.Sarri G, Westby M, Bermingham S, et al. Diagnosis and
management of chronic hepatitis B in children, young people,
and adults: summary of NICE guidance. BMJ, 2013; 346, f3893.

18.Terrault NA, Bzowej NH, Chang KM, et al. AASLD guidelines for
treatment of chronic hepatitis B. Hepatology, 2016; 63,
261-83.

19.Sarin SK, Kumar M, Lau GK, et al. Asian-Pacific clinical practice
guidelines on the management of hepatitis B: a 2015 update.
Hepatol Int, 2016; 10, 1-98.

20.Chinese Society of Hepatology and Chinese Society of
Infectious Diseases, Chinese Medical Association. The guideline
of prevention and treatment for chronic hepatitis B (2015
version). Chinese Journal of Liver Diseases (Electronic Version),
2015; 1-18. (In Chinese)

21.Jiang SZ, Gao ZY, Li T, et al. T3098C and T53C mutations of HBV
genotype C is associated with HBV infection progress. Biomed
Environ Sci, 2009; 22, 511-7.

22.BBuster EH, Hansen BE, Lau GK, et al. Factors that predict
response of patients with hepatitis B e antigen-positive chronic
hepatitis B to peginterferon-alfa. Gastroenterology, 2009; 137,
2002-9.

23.Piratvisuth T, Lau G, Chao YC, et al. Sustained response to
peginterferon alfa-2a (40 kD) with or without lamivudine in
Asian patients with HBeAg-positive and HBeAg-negative
chronic hepatitis B. Hepatol Int, 2008; 2, 102-10.

24.National Clinical Guideline Centre (UK). Hepatitis B (Chronic):
Diagnosis and Management of Chronic Hepatitis B in Children,
Young People and Adults. National Institute for Health and
Care Excellence: Clinical Guidelines. 2013, London: National

Institute for Health and Care Excellence (UK).

25.Chu CM, Liaw YF. Spontaneous relapse of hepatitis in inactive
HBsAg carriers. Hepatol Int, 2007; 1, 311-5.

26.Hsu YS, Chien RN, Yeh CT, et al. Long-term outcome after
spontaneous HBeAg seroconversion in patients with chronic
hepatitis B. Hepatology, 2002; 35, 1522-7.

27.Chu CM, Hung SJ, Lin J, et al. Natural history of hepatitis B e
antigen to antibody seroconversion in patients with normal
serum aminotransferase levels. Am J Med, 2004; 116, 829-34.

28.Fattovich G, Olivari N, Pasino M, et al. Long-term outcome of
chronic hepatitis B in Caucasian patients: mortality after 25
years. Gut, 2008; 57, 84-90.

29.Yang HI, Lu SN, Liaw YF, et al. Hepatitis B e antigen and the risk
of hepatocellular carcinoma. N Engl J Med, 2002; 347, 168-74.

30.Lau GK, Piratvisuth T, Luo KX, et al. Peginterferon Alfa-2a,
lamivudine, and the combination for HBeAg-positive chronic
hepatitis B. N Engl J Med, 2005; 352, 2682-95.

31.Sun J, Ma H, Xie Q, et al. Response-guided peginterferon
therapy in patients with HBeAg-positive chronic hepatitis B: A
randomized controlled study. J Hepatol, 2016; 65, 674-82.

32.Lampertico P, Vigano M, Di Costanzo GG, et al. Randomised
study comparing 48 and 96 weeks peginterferon alpha-2a
therapy in genotype D HBeAg-negative chronic hepatitis B. Gut,
2013; 62, 290-8.

33.Sonneveld MJ, Hansen BE, Piratvisuth T, et al. Response-guided
peginterferon therapy in hepatitis B e antigen-positive chronic
hepatitis B using serum hepatitis B surface antigen levels.
Hepatology, 2013; 58, 872-80.

34.Rijckborst V, Ferenci P, Akdogan M, et al. Long-term follow-up
of hepatitis B e antigen-negative patients treated with
peginterferon alpha-2a: progressive decrease in hepatitis B
surface antigen in responders. Eur J Gastroenterol Hepatol,
2012; 24,1012-9.

35.Goulis 1, Karatapanis S, Akriviadis E, et al. On-treatment
prediction of sustained response to peginterferon alfa-2a for
HBeAg-negative chronic hepatitis B patients. Liver Int, 2015; 35,
1540-8.

36.Boglione L, Cusato J, Cariti G, et al. Role of HBsAg decline in
patients with chronic hepatitis B HBeAg-negative and E
genotype treated with pegylated-interferon. Antiviral Res,
2016; 136, 32-6.

37.Piratvisuth T, Marcellin P, Popescu M, et al. Hepatitis B surface
antigen: association with sustained response to peginterferon
alfa-2a in hepatitis B e antigen-positive patients. Hepatol Int,
2013;7,429-36.

38.Liaw YF, Jia JD, Chan HLY, et al. Shorter durations and lower
doses of peginterferon alfa-2a are associated with inferior
hepatitis B e antigen seroconversion rates in hepatitis B virus
genotypes B or C. Hepatology, 2011; 54, 1591-9.

39.Nguyen T, Thompson AJV, Bowden S, et al. Hepatitis B surface
antigen levels during the natural history of chronic hepatitis B:
a perspective on Asia. J Hepatol, 2010; 52, 508-13.

40.Lampertico P, ViganoM, Galeota Lanza A, et al. PegBeliver
study: HBsAg decline at week 24 of extended peginterferon
alfa-2a (PEG-IFNa-2a) therapy is significantly associated with
post-treatment response in HBeAg-negative genotype d
patients. J of Hepatol, 2011; 54, S293.

41.Takkenberg RB, Jansen L, de Niet A, et al. Baseline hepatitis B
surface antigen (HBsAg) as predictor of sustained HBsAg loss in
chronic hepatitis B patients treated with pegylated
interferon-a2a and adefovir. Antivir Ther, 2013; 18, 895-904.

42.Gong-Ying Chen, Meng-Fei Zhu, Jie Wang, et al. Baseline HBsAg
predicts response to pegylated. World J Gastroenterol, 2014;
20, 8195-200.





