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Abstract

Hepatitis B surface antigen (HBsAg) loss is an ideal treatment endpoint for patients with chronic hepatitis B (CHB). We
investigated the predictive value of on-treatment HBsAg levels for HBsAg loss in hepatitis B e antigen (HBeAg)-negative
CHB patients who received 120-week PEG-IFNa-2a treatment. Serum HBV DNA, HBsAg, and anti-HBs levels were
assayed at baseline and every 3 months during the treatment. Of 81 patients, 12 achieved HBsAg loss, 20 achieved
HBsAg < 100 IU/mL, and 49 maintained HBsAg > 100 IU/mL. HBsAg loss rate was only 3.7% at 48 weeks, while it
reached to 11.1% and 14.8% after treatment of 96 weeks and 120 weeks. The cutoff HBsAg levels at 12 weeks predicting
HBsAg loss at 96 weeks and 120 weeks of treatment were 400 IU/mL and 750 TU/mL, with AUC 0.725 and 0.722,
positive predictive value (PPV) 29.41% and 30.56%, and negative predictive value (NPV) 93.75% and 97.78%, respec-
tively. The cutoff HBsAg levels at 24 weeks predicting HBsAg loss at 96 weeks and 120 weeks of treatment were 174 IU/mL
and 236 IU/mL respectively, with AUC 0.925 and 0.922, PPV 40.0% and 46.15%, and both NPV 100%. The predictive
ability of the cutoff HBsAg levels at 24 weeks was better than that at 12 weeks for HBsAg loss at either 96 or 120 weeks
(x> = 3.880, P = 0.049 and 3* = 4.412, P = 0.036). These results indicate that extended therapy is critical to HBsAg loss
in HBeAg-negative CHB patients during PEG-IFN treatment, and the HBsAg level at 24 weeks can be used to predict
HBsAg loss during tailoring PEG-IFN therapy.

Keywords Chronic hepatitis B (CHB) - Hepatitis B surface antigen (HBsAg) - Pegylated interferon - HBsAg loss -
HBeAg negative

Introduction

Hepatitis B virus (HBV) replication and detectable serum
HBV DNA are closely associated with the progression of
liver disease, liver decompensation, and occurrence of liver
cirrhosis and hepatocellular carcinoma in patients with
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chronic hepatitis B (CHB) (Chen et al. 2006; Seto et al.
2018). Antiviral therapy is the most important and effective
treatment to slow disease progression and reduce mortality
associated with liver disease (Hui and Lau 2006; WHO
2017). Antiviral therapy enables CHB patients to improve
long-term outcomes by maintaining HBV replication and
hepatitis B surface antigen (HBsAg) at low levels and
achieving HBsAg loss/seroconversion. Interferon (IFN)
exerts direct antiviral and immunoregulatory activities (Li
et al. 2017; Mak et al. 2019), which serve to inhibit HBV
replication, eliminate virus-infected cells by specific and
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non-specific immunities to HBV (Koffas ez al. 2018), clear
covalently closed circular DNA (cccDNA) in liver, and
reduce HBsAg levels (Gill et al. 2011).

Some studies have examined the efficacy of indicators for
predicting effects of antiviral therapy or sustained viral
response after treatment (Marcellin et al. 2009; Chan et al.
2011b). HBsAg is aunique parameter which determines drug
withdrawal in HBeAg-negative patients after antiviral
treatment, and an ideal endpoint of antiviral therapy for
HBeAg-positive and HBeAg-negative CHB (Terrault et al.
2018). Many studies have demonstrated a correlation
between serum HBsAg levels and cccDNA content in liver
(Chan et al. 2007; Giersch et al. 2017). HBsAg levels can
thus be used to differentiate HBeAg negative CHB and
inactive carriers (Brunetto et al. 2010), and to predict
response in patients receiving PEG-IFN therapy (Sonneveld
et al. 2013). Serum HBsAg levels have been found to be
significantly lower in inactive HBsAg carriers compared
with patients with active liver inflammation (Chan et al.
2010; Cornberg et al. 2017), so serum HBsAg level is
regarded as an important indicator of active liver inflam-
mation (Manesis et al. 2010; Liu et al. 2016; Xie et al. 2019).
HBsAg loss is also indicative of good long-term outcome in
CHB patients (Terrault et al. 2018). HBsAg loss reflects the
extent of infected-cell clearance and the immune control of
HBV. However, in HBeAg-negative patients received
treatment of 180 pg/week pegylated interferon o-2a (PEG-
IFNa-2a) injection plus lamivudine or 180 pg/week PEG-
IFNa-2a alone for 48 weeks, HBsAg loss only occurred in
3% and 5% patients at 6 months, though it increased to 8%
after 3 years of follow-up (Marcellin ez al. 2009). The inci-
dence of HBsAg loss under standard PEG-IFNa-2a therapy
is unsatisfactory. It was reported that the HBsAg response on
early treatment could predict HBsAg loss after add-on or
switch to PEG-IFNo-2a therapy in patients on nucleoside
(acid) analogues (NA) therapy (Ning et al. 2014; Li et al.
2015). Therefore, it’s of great importance to develop new
approaches for predicting the HBsAg loss in patients treated
with antiviral agents. To our knowledge, there are few
reports on how to predict HBsAg loss in naive HBeAg-
negative CHB during PEG-IFNa-2a treatment. In this study,
we investigated dynamic changes in HBsAg levels during
PEG-IFNa-2a treatment and assessed the capability of early
serum HBsAg kinetics for predicting HBsAg loss in patients
with HBeAg-negative CHB.

Materials and Methods
Patients and Treatment

This prospective study enrolled 91 antiviral naive HBeAg-
negative patients with CHB who were treated in
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Department of Hepatology Division 2, Beijing Ditan
Hospital from May 2013 to May 2016. The patients with
HBeAg-negative CHB were enrolled according the inclu-
sion and exclusion criteria (Table 1). Enrolled patients
received weekly subcutaneous injections of 180 pg PEG-
IFNa-2a for tailoring course. The total course of treatment
should not exceed 120 weeks. Treatment would be stopped
if HBsAg loss with undetectable serum HBV DNA
occurred and confirmed by twice test with an interval of
12 weeks. The patients with sustained HBsAg level
decrease during treatment would be continually treated up
to 120 weeks, and treatment would be discontinued if
HBsAg level was not decreased as compared to the pre-
vious 6 months. The use of other immunosuppressive,
regulatory, and/or antiviral drugs was prohibited during
PEG-IFNa-2a treatment. Patients who discontinued PEG-
IFNa-2a treatment would be on survey during study period.
However, patients should receive treatment of entecavir
(ETV) if they had hepatitis relapse after stopping PEG-
IFNo-2a treatment, defined as HBV DNA load > 2000 1U/
mL and alanine aminotransferase (ALT) level > 40 U/L.

Laboratory Measurements

HBYV DNA load and serological markers (HBsAg, HBeAg,
and anti-HBe), liver function, renal function, blood glu-
cose, alpha fetoprotein (AFP) and blood count were tested
at baseline and every 3 months during PEG-IFNo-2a
treatment. Liver fibrosis scan (FibroScan 502, Echo-
sensTM, Paris, France), ultrasound (Acuson Sequoia, Sie-
mens, Erlangen, Germany) or CT (Computed Tomography
System, LightSpeed VCT, LightSpeed Pro32, Tokyo,
Japan) imaging examination were performed at baseline
and every 6 months. Anti-HBs was tested in patients who
achieved HBsAg loss.

Liver function, renal function, blood sugar, and blood
lipids were detected by Hitachi 7600 fully automatic bio-
chemical analyzer (Wako Pure Chemical Industries, Ltd.,
Tokyo, Japan). Blood routine was examined using auto-
matic blood cell analyzer (COURTER LH755, California,
USA). HBV DNA load was detected by CobasTagMan96
real-time quantitative PCR detection reagent (detection of
off-line < 20 IU/mL) (Roche, Pleasanton, CA, USA).
HBsAg, anti-HBs, and HBeAg were detected using Abbott
Architect 12000 kits (Abbott Laboratories, Abbott Park, IL,
USA). Serum HBsAg levels were determined by Abbott
Architect HBsAg QT assay (range: 0.05-250 IU/mL).
Samples were finally diluted 1:1000 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 an HBsAg level < 0.05 IU/mL. Anti-HBs levels
were measured using an Architect 12000 kit (Abbott
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Table 1 Patient selection criteria.

Inclusion criteria

Exclusion criteria

1. Age > 18 years
2. HBsAg-positive and HBeAg-negative for > 6 months

3. Detectable serum HBV DNA for > 3 months
4. Abnormal ALT, but < 10 x ULN for > 3 months

5. No previous antiviral therapy or treatment with
immunosuppressive or regulatory drugs

Active consumption of alcohol and/or drugs

Co-infection with human immunodeficiency
virus, hepatitis C virus, or other viruses

Clinical evidence of cirrhosis
History of autoimmune hepatitis
Evidence of neoplastic diseases of the liver

Psychiatric disease

Severe cardiac or pulmonary disease

HBsAg: hepatitis B surface antigen; HBeAg: hepatitis B envelop antigen; HBV: hepatitis B Virus; ALT: alanine aminotransferease; ULN: Upper

limit of normal.

Laboratories), with a range of 0.00—-1000 mIU/L. Anti-HBs
levels > 10 mIU/L is considered positive.

Efficacy Endpoints

The primary endpoint was HBsAg loss/seroconversion
during treatment. The secondary endpoints included
HBsAg decline, compared with baseline, and unde-
tectable HBV DNA after treatment.

Drug Safety

Kidney function, and peripheral blood neutrophil and
platelet counts were determined before treatment and
every 1-3 months. Parameter of thyroid function, and
anti-thyroglobulin and thyroid peroxidase antibodies were
monitored every 3 months during treatment.

Statistical Analysis

Continuous variables were expressed as mean =+ standard
deviation or median (range), as appropriate. HBV DNA
(IU/mL) and HBsAg (IU/mL) were logarithmically trans-
formed for analysis. For patients with negative HBsAg
levels, the results were taken as the lower limit of detection
(0.05 IU/mL for HBsAg) for the purposes of calculation.
To investigate factors associated with HBsAg seroclear-
ance, continuous variables including HBV DNA and
HBsAg were compared by Mann—Whitney U tests, and
categorical variables were analyzed using Fisher’s exact
tests. The area under the receiver operating characteristic
(ROC) curve was used to analyze the predictive value of
HBsAg kinetics for HBsAg seroclearance, and the best cut-
off value was determined from the coordinates of the ROC
curve. All statistical tests were two-sided. Statistical sig-
nificance was taken as P < 0.05. Statistical analysis was

performed using SPSS statistical software version 13.0
(Chicago, IL, USA).

Results
Population and Response

Among the 91 patients enrolled at the beginning, 3 patients
withdrew before 12 weeks of treatment because of side
effects of PEG-IFNa-2a, 5 patients lost continuous follow-
up observation, and 2 patients withdrew because of unex-
pected pregnancy. So 81 patients were included in the
study for analysis in the end (Fig. 1).

Serum HBsAg levels decreased continually during
treatment. Patients were grouped as complete response,
partial response, and poor response according to their
HBsAg level reached loss < 100 IU/mL or not during
PEG-IFNa-2a treatment (Chan et al. 2011a, b). There were
12 (14.81%) patients who achieved HBsAg loss and
undetectable HBV DNA [considered as the complete-re-
sponse group (group 1)], 20 (24.69%) patients had HBsAg
positive but < 100 IU/mL [defined as the partial-response
group (group 2)], and 49 patients had HBsAg level
> 100 IU/mL [defined as the poor-response group (group
3)]. The demographics and baseline clinical characteristics
in three groups are shown in Table 2. No patient developed
decomposition of liver function and hepatic cell carcinoma
during study period. No hepatitis relapse occurred in
patients of group 1 and group 2, but eight patients in poor
response group had hepatitis relapse after PEG-IFN treat-
ment was discontinued and received ETV therapy.

HBV DNA Level

All patients in completed response group, 90.0% (2/20) of
patients in partial response group, and 75.5% (37/49) of
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Fig. 1 Flow diagram of patient
enrollment, allocation,

treatment, and follow-up. CDT,

cumulative discontinuation of
treatment.
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became

After treatment of 24 weeks, the degree of HBsAg decline

among three groups

tectable HBV DNA levels at 36 weeks (Fig. 2). Among
total patients, there were 95.06% (77/81) achieved HBV
DNA negative conversion at 48 weeks. In complete
response group, all patients maintained undetectable HBV
DNA level during the study period.

HBsAg Kinetics

After 12-week treatment, the decline of HBsAg levels from
baseline were 0.534 4+ 0.559, 0.386 & 0.644, and
0.053 + 0.316 log;oIU/mL in group 1, group 2, and group
3, respectively. After adjustment for differences at base-
line, the degree of HBsAg decline was significantly higher
in groups 1 and 2 than in group 3 (F = 11.39, P < 0.0001).

@ Springer

significant  different
(F =30.30, P < 0.0001), and the magnitude of deviation
enlarged during subsequent treatment. HBsAg level in
group 1 continued to decrease through the treatment
course; however, the decline reached a plateau after
72 weeks in groups 2 and 3 (Fig. 3).

Among 12 patients who achieved HBsAg loss, 11
patients obtained HBsAg < 100 IU/mL at 48 weeks.
41.66% (5/12) of HBsAg loss occurred within 72 weeks
after treatment, and 58.33% occurred between 72 and
120 weeks (Fig. 4). During the 48-week standard PEG-IFN
treatment, HBsAg loss rate was only 3.7%, while it reached
to 6.2%, 11.1% and 14.8% when the treatment was
extended to 72, 96, and 120 weeks, respectively.
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Table 2 Demographics and characteristics of patients with different HBsAg responses to treatment.

Overall Complete response  Partial response  Poor response F/P value

(Group 1) (Group 2) (Group 3)
Number (%) 81(100) 12(14.81) 20(24.69) 49(60.49)
Age (yr) 3599 £ 9. 68 35.00 & 8.08 30.35 £ 8.24 38.53 £ 9.56 F =5.760 P = 0.005
>40 22(27.16%) 2(16.67%) 2(10.00%) 18(36.73%)
<40 59(72.84%) 10(83.33%) 18(90.00%) 31(63.27%)
Male 65(80.25%) 9(75.00%) 17 (85.00%) 39(79.60%) x> =0.061 P =0.729
Family history of HBV 39(48.15%) 3(25.00%) 9(45.00%) 27(55.10%) x> =3.604 P = 0.165
Baseline HBsAg (log;o IU/mL) 3.24 £0.54 3.18 £ 0.54 3.00 £ 0.60 3.35 £ 049 F=3.17 P =0.047
Baseline HBV DNA log,, copies/mL.  5.20 £ 1.33 4.82 £ 1.35 5.19 £ 1.53 530 £ 1.24 F =0.609 P = 0.546
>1.0 x 4 logo 65(80.24%) 7(58.33%) 16(80.00%) 42(85.71%)
<1.0 x 4 logjo 16(19.75%) 5(41.67%) 4(20.00%) 7(14.29%)
Baseline ALT U/L 179.49 £ 186.98 269.35 & 279.55 157.06 &+ 146.27 167.98 &+ 170.82 F =1.492 P =0.231
1-2 ULN 21(25.93%) 2(16.67%) 6(30.00%) 13(26.53%)
2-5 ULN 41(50.62%) 6(50.00%) 10(50.00%) 25(51.02%)
>5 ULN 19(23.46%) 4(33.33%) 4(20.00%) 11(24.45%)
Albumin, g/L 46.74 £ 4.46 46.54 £ 3.72 46.66 &+ 6.27 46.82 &+ 4.46 F=0.021 P =0.979
Granulocytes x 10%/L 2.85 £ 1.18 3.01 £ 1.46 2.61 £ 1.26 2.89 £ 1.10 F=0.377 P = 0.688

Platelets x 10°/L 166.74 + 49.23

154.52 + 59.74

148.81 £ 48.08  176.31 £4545 F=2.040 P =0.139

HBsAg: hepatitis B surface antigen; HBeAg: hepatitis B envelop antigen; HBV: hepatitis B virus; DNA: deoxyribonucleic acid; ALT: alanine

aminotransferease; ULN: Upper limit of normal; log: logarithmic.

Prediction of HBsAg Loss During Treatment

The cut-off value for HBsAg levels at 12 weeks predicting
HBsAg loss at 96 weeks and at 120 weeks was 400 IU/mL
and 750 IU/mL respectively, while the cutoff value at
24 weeks predicting HBsAg loss at 96 weeks and at
120 weeks were 174 IU/mL and 236 IU/mL. To predict
HBsAg loss at 96 weeks, the area under the ROC curve
(AUC) of 24 weeks was 0.925 (95% CI, 0.853-0.990), and
that of 12 weeks was 0.725 (95% CI, 0.505-0.940). For
predicting HBsAg loss at 120 weeks, the AUC of 24 weeks
was 0.922 (95% CI, 0.853-0.984), and that of 12 weeks
was 0.722 (95% CI, 0.547-0.888). The predictive abilities
at 24 weeks were thus stronger than those at 12 weeks to
predict for HBsAg loss at both 96 and 120 weeks
(x> =3.880, P=0.049 and y’>=4412, P =0.036,
respectively) (Fig. 5).

Safety

It’s reported that 58 patients (71.6%) had influenza-like
syndrome, and 56 patients (69.1%) had neutrophils
decrease which reached abnormal levels (< 2 x 109/L) in
21 patients. Platelet counts decrease occurred in 55 cases
(67.9%), and it reached lower than the low detection limit
(< 100 x 10%/L) in 32 patients. Abnormal thyroid function

was observed in three patients, of whom two developed
hyperthyroidism and one developed thyroid hypofunction;
but all recovered at the end of PEG-IFN therapy after
specific treatments. However, drug doses were not neces-
sarily adjusted in patients with decreased neutrophil and/or
platelet counts, or in those with thyroid dysfunctions.
Serum creatinine and urea nitrogen levels remained normal
throughout treatment in all patients.

Discussion

Most of HBeAg-negative CHB patients develop obvious
liver inflammation (Hadziyannis and Papatheodoridis
2006), and rarely achieve spontaneous remission (Chu
et al. 2002; Li et al. 2019). Around 29%-38% of patients
with HBeAg-negative CHB are at stage of cirrhosis at the
time of their first diagnosis (Yim and Lok 2006). Due to
high rate of hepatitis relapse after drug withdrawal and no
defined criteria for stopping treatment, most patients need
long-term antiviral treatment with NA to maintain the
inhibition of HBV replication (Papatheodoridis 2011).
Compared with NA therapy, PEG-IFN treatment has
higher sustained viral response in CHB patients, and some
patients can achieve HBsAg loss (Lau et al. 2005;
Lampertico et al. 2013). PEG-IFNo-2a is recommended as
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the first line drug for antiviral therapy in CHB patients
regardless of its side effects (Chinese Society of Infectious
Diseases 2019; EASL 2017; Terrault er al. 2018), while
only 20%-30% of HBeAg-negative patients obtained a
sustained viral response after standard antiviral therapy
with PEG-IFNa-2a at 180 pg/week for 48 weeks (Rijck-
borst et al. 2010). Sustained viral response rate was 11.8%
of genotype-D HBV-infected naive patients treated
48 weeks of PEG-IFNa-2a at 180 pig/week injection, and it
increased to 28.8% by extending treatment to 96 weeks,
and the HBsAg loss rate increased from 0 to 5.8% at
96 weeks (Lampertico et al. 2013). PEG-IFNo-2a com-
bined with lamivudine treatment failed to increase the
efficacy (Marcellin et al. 2009). In NA-experienced
patients who switch to PEG-IFNo-2a, 16.8% patients
achieved HBsAg loss at the end of 48 weeks treatment, and
the rate of HBsAg loss increased to 24.1% when treatment
time was extended to 96 weeks (Hu et al. 2018). Therefore,
in our study, all patients received PEG-IFNa-2a injection
alone and the treatment was extended to increase the rate of
HBsAg loss. We found that 14.81% of HBeAg-negative
CHB obtained HBsAg loss after tailoring course of PEG-
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IEN treatment. The rate of HBsAg loss (14.81%) is higher
than the ones previously reported in HBeAg-positive CHB
patients (3.0%) and HBeAg-negative CHB patients (3.3%)
who received standard of 48 week PEG-IFNa-2a treatment
(Lau et al. 2005; Marcellin et al. 2004). In this study, only
3 of 81 patient achieved HBsAg loss within 48 weeks of
treatment, but most HBsAg loss occurred during the pro-
longed treatment. 75.0% of patients who obtained HBsAg
loss needed extended treatment, and more than half of
HBsAg loss occurred from 72 to 120 weeks. In the patients
who had HBsAg loss, HBV DNA load maintained unde-
tectable level during study period including the patients
who discontinue treatment. These results indicate that
extended treatment help to increase HBsAg loss rate in
patients treated with PEG-IFNa-2a.

Serum HBsAg level was positively associated with
cccDNA in hepatic cells and should therefore be monitored
(Chan et al. 2007; Giersch et al. 2017), especially during
IFN treatment, to determine when to stop treatment and to
predict the efficacy of the treatment (Chan et al. 2011a; Li
et al. 2019). Chan et al. reported that, in the inactive car-
riers, serum HBsAg levels could predict spontaneous
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HBsAg clearance. HBsAg < 100 IU/mL predicted HBsAg
loss with 75% sensitivity and 91% specificity, and subjects
had a long-term positive outcome after 88 + 26 months
(range, 21-139) of follow-up (Chan et al. 2011b).
Regardless of HBsAg loss, patients may have good long-
term outcome if they achieved HBsAg < 100 IU/mL after
antiviral therapy. However, an annual relapse rate for
hepatitis B of 1.5%-3.3% has been reported (Chu and Liaw
2007; Hsu et al. 2002). In patients with spontaneous
HBeAg seroconversion, there were 14%, 18%, and 22%
patients who developed HBeAg-negative hepatitis after of
3, 5, and 10 years of follow-up (Hsu er al. 2002), and
hepatocellular carcinoma occurred in HBeAg-negative
patients (Hadziyannis and Papatheodoridis 2006). Never-
theless, no patients who achieved HBsAg loss died of liver
cancer or cirrhosis after 61.7 months (range, 12-179) of
follow-up (Chen et al. 2002). Therefore, achieving HBsAg
loss after IFN treatment is critical important except for
predicting a sustained viral response or relapse after
therapy.
In our study, except 12 patients achieved HBsAg loss,
there were 24.6% patients who achieved HBsAg level <
100 IU/mL. These patients might have sustained viral
response. HBsAg level dropped rapidly and continuously
in completed response patients, which was similar in partial
response patients within 72 weeks of treatment. However,
HBsAg levels reached a plateau during 72-96 weeks of
treatment in partial response patients. In patients of poor
response group, HBsAg levels only fell slightly during total
treatment course. At 24 weeks, the HBsAg level of patients
in completed response group decreased faster and the
absolute HBsAg level was significantly lower than those in
partial response group. These results suggest that early
HBsAg decline might help predict occurrence of HBsAg
loss during extended PEG-IFN treatment.
In this study, the HBsAg level at treatment of 12 and
24 weeks can also be used to predict occurrence of HBsAg
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loss at 96 and 120 weeks, especially with high NPV. The
specificity and NPV of HBsAg level at 24 weeks to HBsAg
loss occurred whether at treated 96 weeks or 120 weeks
were 100%, and with AUC 0.925 and 0.922 respectively.
Our results suggest that the patients will hardly achieve
HBsAg loss after the following PEG-IFN treatment to
120 weeks if their HBsAg level cannot reach the cutoff
levels at 24 weeks.

Of all patients, there were 95.06% (77/81) achieved
undetectable level HBV DNA at 48 weeks treatment. The
rate of HBV DNA negative conversion was higher than
those (25.09% and 63.27% respective) in large clinical
trials of patients with HBeAg positive and HBeAg negative
CHB at end of 48 weeks treatment (Lau et al. 2005;
Marcellin et al. 2004). The difference might be from the
discrepancy in patient’s composition among the studies. In
this study, although the rates of undetectable HBV DNA
were similar among the three groups, serum HBV DNA in
patients in the complete response group became unde-
tectable within 36 weeks. These results further support that
early undetectable HBV DNA levels is associated with
HBsAg loss.

Some limitations existed in our study. The efficacy of
PEG-IFN treatment for CHB is affected by HBV genotype.
Without data of viral genotype, the effect of viral genotype
on HBsAg loss during PEG-IFN treatment wasn’t analyzed
in our study. Although HBsAg loss is associated with long-
term good outcome in patients infected with HBV, the
incidence of HCC and hepatitis relapse cannot be com-
pletely eliminated (Simonetti et al. 2010). The long-term
benefits of PEG-IFN treatment, including the occurrence of
HBsAg loss and the development of cirrhosis or HCC,
await further observation.

In conclusion, results in this study show that extended
treatment help to increase HBsAg loss rate in HBeAg-
negative CHB patients treated with PEG-IFN. The HBsAg
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level at 24 weeks can be used to predict HBsAg loss during
tailoring PEG-IFN therapy.
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