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Abstract

Background and Aims: Data are limited on the use of pe-
gylated-interferon alpha-2a (peg-IFNa) in Chinese patients
with chronic hepatitis B virus (HBV) infection (CHB). We eval-
uated the effectiveness and safety of peg-IFNa in Chinese
patients with hepatitis B envelope antigen-negative CHB in
routine clinical practice. Methods: In this prospective, multi-
center, observational, non-interventional cohort study,
patients were assessed for up to 1 year after peg-IFNa treat-
ment cessation. Treating physicians established the dosing

and treatment duration according to Chinese clinical
practice. Effectiveness of peg-IFNa treatment was measured
by the percentage of: patients with HBV DNA <2000 IU/mL
and loss of hepatitis B surface antigen (commonly known
as HBsAg); HBV DNA level at end of treatment (EOT), and
6 months and 1 year posttreatment; and time course change
in quantitative HBV DNA and HBsAg. Results: At EOT, 6
months posttreatment, and 1 year posttreatment, the per-
centage of patients with HBV DNA <2000 IU/mL was
90.0%, 81.8%, and 82.2%, and that of patients with HBsAg
loss was 6.5%, 9.4%, and 9.5%, respectively. The HBV DNA
level decreased from 5.61 log IU/mL at baseline to 2.48 log
IU/mL at EOT and 2.67 log IU/mL at 1 year posttreatment.
The HBsAg level decreased from 3.08 log IU/mL at baseline to
2.24 log IU/mL at EOT and 2.10 log IU/mL at 1 year
posttreatment. The incidence of adverse events was 52.0%.
Conclusions: Peg-IFNa has the potential to provide function-
al cure (HBsAg loss) for CHB and is well tolerated in hepatitis
B envelope antigen-negative CHB patients in routine clinical
practice in China. Clinical Trial Registration: ClinicalTrials.
gov (NCT01730508).
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Introduction

According to the World Health Organization Global Hepatitis
Report in 2017, 257 million people worldwide were living with
chronic hepatitis B virus (HBV) infection (CHB),1 among
whom one third (86 million) were located in China.2 In
China, surveys conducted in 2006 and 2014 showed a
decreasing trend in hepatitis B surface antigen (HBsAg) prev-
alence after the start of a vaccination program in 1992.3

However, in 2016, the prevalence of HBsAg was reported to
be relatively high, namely 6.0% in men aged 21–49 years in
rural China4 and 6.1% in Northeastern China.5 Among
HBsAg-positive individuals, the lifetime relative risk for hep-
atocellular carcinoma was reported to be 15- to 20-fold higher
compared with that of HBsAg-negative individuals,6 and the
risk of hepatocellular carcinoma significantly decreased in
CHB patients with HBsAg clearance.7

Hepatitis B envelope antigen (HBeAg)-negative CHB rep-
resents a late phase in the natural history of CHB that
develops immediately after HBeAg seroconversion or after a
long inactive chronic hepatitis B virus carrier phase.8,9

HBeAg-negative CHB patients often require treatment
because spontaneous remission rarely occurs, and these
patients have more advanced liver disease compared with
HBeAg-positive patients.8–10

The therapeutic goal of CHB is to achieve a “functional”
cure, which is characterized by sustained HBsAg loss, but is
almost impossible to achieve with nucleoside analogues
(NUCs) (including entecavir, tenofovir disoproxil fumarate,
and tenofovir alafenamide).11 The efficacy of pegylated-inter-
feron alpha (peg-IFNa) in terms of HBsAg clearance and/or
improvement in sustained off-treatment virologic response
was shown in several interventional multi-national studies in
Caucasian patients with HBeAg-negative CHB.9,12–15 In a
phase 3 study investigating 177 HBeAg-negative CHB
patients who received peg-IFNa in combination with lamivu-
dine for 48 weeks, HBsAg clearance was achieved by 5% of
patients at 1 year posttreatment.9,16 This rate increased to
12% at 5 years posttreatment.16 Among patients with HBV
DNA <2000 IU/mL at 1 year posttreatment, 28% achieved
HBsAg loss at 5 years posttreatment.16 The PegBeLiver
study demonstrated that extended treatment (96 weeks)
with peg-IFNa was well tolerated, and significantly improved
sustained response rates measured by HBsAg loss in HBeAg-
negative patients predominantly infected with HBV genotype
D (6%, 1 year posttreatment).12 In a study on a small sample
of Chinese HBeAg-negative patients, a significantly greater
HBsAg clearance rate at 48 weeks posttreatment was
reported among those who received extended treatment
with peg-IFNa (72 weeks) compared with standard treatment
(48 weeks) (35.7% vs. 10.5%, respectively; p < 0.05).17

The dominant HBV genotypes are B and C in Asia and A
and D in Europe. As responses to interferon treatment have
been found to vary depending on the HBV genotype,18 and
these genotypes follow a geographical distribution, it is
important to evaluate Asian patients separately. Although
HBeAg-negative CHB is less common in China than in
Europe, the incidence of HBeAg-negative disease has
increased in China.19 Considering the limited data on peg-
IFNa in Asian/Chinese patient populations, the difference in
response to treatment based on the dominant HBV genotype
and the increasing incidence of HBeAg-negative disease in
China, the present study aimed to evaluate the effectiveness

and safety of peg-IFNa in Chinese patients with HBeAg-neg-
ative CHB in routine clinical practice.

Methods

Study design and patients

This was a prospective, observational, noninterventional
cohort study. Dosing and treatment duration were deter-
mined at the discretion of the investigator and reflect actual
Chinese clinical practice. Patients were followed up for 1 year
after treatment cessation. Data on treatment outcomes (i.e.
HBV DNA, HBsAg, quantitative HBsAg, hepatitis B surface
antibody, and alanine aminotransferase [ALT]) were collected
from medical records and documented in electronic case
report forms.

HBeAg-negative CHB patients from 79 study sites in China
(Supplemental Table 1) who received peg-IFNa therapy from
November 2012 to April 2015 were consecutively enrolled.
The key eligibility criteria included serum ALT >upper limit
of normal (ULN) but #10 3 ULN, and HBV DNA $2000 IU/
mL according to Chinese peg-IFNa-2a labeling and HBV clin-
ical practice guidelines.20 Those who did not meet the eligi-
bility criteria were excluded from the effectiveness analysis.

All procedures followed were in accordance with the
ethical standards of the responsible committee on human
experimentation (institutional and national) and with the
Helsinki Declaration of 1975, as revised in 2008. Informed
consent in writing was obtained from all patients included in
the study. This study was registered at ClinicalTrials.gov
(NCT01730508).

End-points

The following effectiveness end-points were evaluated as
percentage of patients with: HBV DNA <2000 IU/mL, <400
IU/mL, and <200 IU/ml; HBsAg <10 IU/mL, <100 IU/mL,
and <1000 IU/mL; HBsAg loss; and HBsAg seroconversion at
end of treatment (EOT), 6 months posttreatment, and 1 year
posttreatment. The time course change in quantitative HBV
DNA and HBsAg during the observation period and baseline
and on-treatment predictors of response were also evaluated.
An analysis of predefined subgroups was performed accord-
ing to treatment pattern (peg-IFNa monotherapy, NUC add-
on during peg-IFNa treatment, and NUC add-on during
follow-up), baseline ALT level (#2, >2 and #5, and >5
ULN), age (<35 and $35 years), treatment duration (48,
72, and 96 weeks), and early treatment response (HBV DNA
decline >2 log plus ALT increase at week 12 and HBV DNA
decline #2 log or no ALT increase at week 12) in patients who
received Peg-IFNa monotherapy. For safety, reported adverse
events (AEs) and laboratory data were evaluated.

Statistical analysis

The full analysis set (FAS) was defined as the subjects who
underwent at least one dose of peg-IFNa treatment and was
used for the safety analysis. The FAS of those who meet
selection criteria (FAS-MSC) was defined as FAS subjects who
met all the selection criteria of this study, and was used for
the effectiveness analysis. Descriptive statistics were used for
baseline demographic and clinical characteristics, with n (%)
for categorical variables and mean ± standard deviation (SD)
for continuous variables. Statistical tests and 95% confidence
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intervals (CIs) were two-sided. The significance level was set
at p # 0.05. The response rate of HBV DNA suppression, ALT
normalization, HBsAg loss, and seroconversion was calcu-
lated, and the exact 95% (two-sided) CIs from the binomial
distribution were provided. The effectiveness analyses were
performed in patients with measurements at the correspond-
ing time point. The statistical software used for the statistical
analysis was SAS® (software package version 9.2; SAS Inc.,
Cary, NC, USA).

Results

Patients

The patient population is shown in Fig. 1. In total, 930
patients from 79 sites were enrolled and treated with at
least one dose of peg-IFNa, and were included in the FAS
(safety analysis). However, 268 patients did not meet the
eligibility criteria, so only 662 patients were included in the
FAS-MSC (effectiveness analysis). Of the 662 patients in the
FAS-MSC, 33.7% did not complete the 1 year follow-up
(Fig. 1). A total of 476 (71.9%) patients completed 48
weeks of treatment, 167 (25.2%) completed 72 weeks of
treatment, and 71 (10.7%) completed 96 weeks of treat-
ment. Among patients in the FAS-MSC, the most common
treatment pattern was peg-IFNa monotherapy (80.4%), fol-
lowed by NUC add-on during peg-IFNa treatment (14.7%),
and NUC add-on during follow-up (5.0%) (Fig. 1). The
number of patients with each measurement at each time
point is shown in Supplemental Table 2.

The baseline demographic and clinical characteristics in all
patients who met eligibility criteria are shown in Table 1. The

mean age was 37.9 years and most patients were male
(81.0%). The mean HBV DNA and HBsAg levels were 5.6
log IU/mL and 3.1 log IU/mL, respectively.

Among patients with known HBV genotype, genotypes B
and C were the dominant genotypes.

Effectiveness

Fig. 2A shows the percentage of patients with HBV DNA
<2000 IU/mL, <400 IU/mL, and <200 IU/mL, that of patients
with a combined response (HBV DNA <2000 IU/mL and ALT
normalization), and that of patients with HBsAg loss and
HBsAg seroconversion at EOT, 6 months posttreatment, and
1 year posttreatment. At 1 year posttreatment, the percent-
age of patients with HBV DNA <2000 IU/mL was 82.2% (95%
CI 77.4, 86.3) in FAS-MSC subjects with available results at 1
year posttreatment. The percentage of patients with suppres-
sion of HBV DNA to <2000 IU/mL was 90.0% at EOT and
81.8% at 6 months posttreatment. The percentage of
patients with suppression of HBV DNA to <400 IU/mL and
<200 IU/mL at EOT, 6 months posttreatment, and 1 year
posttreatment ranged between 35.6% and 45.5%. The per-
centage of patients with a combined response (HBV DNA
<2000 IU/mL and ALT normalization) increased from 51.0%
at EOT to 71.6% and 73.4%, respectively, at 6 months and 1
year posttreatment. The percentage of patients with HBsAg
loss was 6.5% at EOT, 9.4% at 6 months posttreatment, and
9.5% at 1-year posttreatment; the percentage of patients
with HBsAg seroconversion was 5.2% at EOT, 7.6% at 6
months posttreatment, and 7.1% at 1 year posttreatment.

The change of HBsAg category throughout the observation
period is shown in Fig. 2B. The percentage of patients with

Fig. 1. Patient disposition. The predefined date to stop data collection was at 1 year after the last enrolled patient completed the treatment. At the final cut-off (date to
stop data collection), 13 patients who received prolonged treatment were still within the 1 year follow-up window.

Abbreviations: AE, adverse event; FAS, full analysis set; FAS-MSC, full analysis set of those who meet selection criteria; NUC, nucleoside analogue;
peg-IFNa, pegylated-interferon alpha-2a; tx, treatment.
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HBsAg level <1000 IU/mL increased from 39.0% at baseline
to 71.4% at 1 year posttreatment. That of patients with
HBsAg level <100 IU/mL increased from 6.1% at baseline
to 29.1% at 1 year posttreatment, and that of patients with
HBsAg level <10 IU/mL increased from 1.0% at baseline to
15.2% at 1 year posttreatment.

The time course change of HBV DNA and HBsAg level
throughout the study period is shown in Fig. 2C and 2D,
respectively. The HBV DNA level decreased from 5.61 log
IU/mL at baseline to 2.48 log IU/mL at EOT and 2.67 log IU/
mL at 1 year posttreatment. The HBsAg level decreased from
3.08 log IU/mL at baseline to 2.24 log IU/mL at EOTand 2.10
log IU/mL at 1 year posttreatment.

Predictors of response

We assessed baseline predictors of HBV DNA <2000 IU/mL at
the end of a 1-year follow-up period, including sex, age, body
mass index, method of HBV transmission, hepatitis B disease
course, anti-HBV history, HBV genotype, HBV DNA level,
HBsAg level, and ALT level. However, univariate and multi-
variate logistic regression analyses did not reveal any statisti-
cally significant relationships (data not shown).

Similarly, early HBV DNA and HBsAg response were not
found to be significant predictors of HBV DNA suppression at 1
year posttreatment. The receiver operating characteristic
curves for HBV DNA and HBsAg change from baseline (log)
at week 12 showed an area under the curve of 0.521 (p =
0.626) and 0.505 (p = 0.929), respectively (data not shown).

Subgroup analysis

The main baseline demographic and clinical characteristics
by subgroup according to treatment pattern (peg-IFNa
monotherapy, NUC add-on during peg-IFNa treatment, and
NUC add-on during follow-up), ALT level (#2, >2 and #5,
and >5 ULN), age (<35 and $35 years), treatment duration
(48, 72, and 96 weeks), and treatment response (HBV DNA
decline >2 log plus ALT increase at week 12 and HBV DNA
decline #2 log or no ALT increase at week 12) are shown in
Table 1. HBV DNA and HBsAg levels were generally similar
between subgroups.

The results of the effectiveness end-points by treatment
pattern are shown in Table 2. The percentage of patients with
HBV DNA <2000 IU/mL at 1 year posttreatment was higher in
patients who received NUC add-on (>90%) compared with
that in patients who received peg-IFNa monotherapy
(79.4%). The percentage of patients with HBsAg loss at
EOT, 6 months posttreatment, and 1 year posttreatment
who received peg-IFNa monotherapy (6.9%, 10.6%, and
10.6%, respectively) and NUC add-on during peg-IFNa treat-
ment (6.0%, 6.3%, and 7.1%, respectively) was greater as
compared with patients who received NUC add-on during
follow-up (0, 0, and 0, respectively). In Supplemental Table 3,
we summarize the data at EOT, 6 months posttreatment, and
1 year posttreatment by subgroup in patients receiving peg-
IFNa monotherapy.

The changes of HBsAg were evaluated by subgroups
according to ALT level, age, treatment duration, and treatment

Fig. 2. Percentage of patients with HBV DNA <2000 IU/mL, <400 IU/mL, and <200 IU/mL, that of patients with a combined response (HBV DNA <2000
IU/mL and ALT normalization), and that of patients with HBsAg loss and HBsAg seroconversion at EOT, 6months posttreatment, and 1 year posttreatment
(A), as well as changes in HBsAg category (B), time course change of mean HBV DNA (C), and time course change of mean HBsAg (D). The error bars in 2A
indicate 95% confidence intervals and those in C and D indicate standard errors. The mean values in C and D were calculated using the data of the FAS-MSC.

Abbreviations: ALT, alanine aminotransferase; EOT, end of treatment; FAS-MSC, full analysis set of those who met the selection criteria; HBsAg,
hepatitis B surface antigen; HBV, hepatitis B virus; ULN, upper limit of normal.
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response (Fig. 3). In patients with ALT >5 ULN, HBsAg levels
decreased at a slower rate during treatment compared with the
subgroups with ALT#2 and those with ALT >2 and#5 ULN, but
a greater decrease in HBsAg level was shown at 1 year post-
treatment compared with the other two subgroups. Patients
aged <35 years showed a better response in HBsAg decrease
over time compared with patients aged >35 years. A marked
decrease in HBsAg level was observed in the subgroup receiv-
ing treatment for 96 weeks at the EOT compared with those
receiving treatment for 48 and 72 weeks, and this tendency
remained at 1 year posttreatment. A greater decrease in
HBsAg was observed in the subgroup with early response
(HBV DNA decline >2 log at week 12 and ALT increase) at
EOT and 1 year posttreatment compared with the subgroup
with HBV DNA decline #2 log at week 12 or no ALT increase
at week 12.

The percentages of patients with HBV DNA <2000 IU/mL
and HBsAg loss at 1 year posttreatment were not significantly
different between subgroups according to baseline ALT level,
age, and treatment response at week 12 (data not shown).
The percentage of patients with HBV DNA <2000 IU/mL at 1
year posttreatment was 75.6% (95% CI 67.2, 82.8), 84.6%
(95% CI 71.9, 93.1), and 89.5% (95% CI 66.9, 98.7), and
that of patients with HBsAg loss was 8.5% (4.2, 15.2), 10.0%
(3.3, 21.8), and 27.8% (9.7, 53.5) among the subgroups with
treatment duration of 48 weeks, 72 weeks, and 96 weeks,
respectively.

Safety

The incidence of AEs was 52.0% and that of drug-related AEs
was 47.3% (Table 3). Twelve patients (1.3%) had serious
AEs. One patient (0.1%) died, but this event was not
related to the study drug.

AEs with an incidence $10% were decreased white blood
(24.7%), platelet (23.4%), and neutrophil counts (21.9%).

Discussion

This is the largest observational study of peg-IFNa therapy in
Asian HBeAg-negative CHB patients whose predominant HBV
genotypes are B and C. A cut-off of 1 year posttreatment was
chosen in the present study because missing HBV laboratory
testing data (e.g., HBV DNA and HBsAg, especially quantita-
tive testing data) are unavoidable in observational studies,
and the amount of missing data tends to increase with a
longer follow-up period. Moreover, the association between 1-
year posttreatment response and sustained off-treatment
response were reported in a phase 3 study of peg-IFNa.16

In the present study, the percentage of patients with HBsAg
loss at EOT, 6 months posttreatment, and 1 year posttreatment
increased from 6.5% to 9.4% and 9.5%. In an observational
study of Korean HBeAg-negative CHB patients who received
peg-IFNa therapy for 24 and 48 weeks (the TRACES study),21

only one patient (1.4%) in the 48-week group presented
HBsAg loss at EOTand 6 months posttreatment. In the PegBe-
Liver study,22 Caucasian HBeAg-negative patients who
received 96 weeks of treatment achieved an HBsAg loss rate
of 5.8% compared with 0% in those who received 48 weeks of
treatment. Besides the demographic, clinical, and genotype dif-
ferences between the study populations, the higher HBsAg loss
rate at 1 year posttreatment in the present study compared
with the TRACES and PegBeLiver studies could have been
because our study included patients who received treatment
beyond 48 weeks. Our findings were similar to those of
another subgroup analysis of Chinese HBeAg-negative patients
(the S-COLLATE study),23 in which the HBsAg loss rate
increased from 9% to 12% and 13% at EOT, 6 months post-
treatment, and 3 years posttreatment, respectively. In another

Table 2. Effectiveness end-points by treatment pattern

EOT
6 months
posttreatment

1 year
posttreatment

HBV DNA <2000 IU/
mL

Peg-IFNa monotherapy 91.8 (88.5, 94.5) 80.6 (75.6, 85.0) 79.4 (73.6, 84.4)

NUC add-on during peg-IFNa
treatment

88.9 (78.4, 95.4) 90.0 (78.2, 96.7) 90.2 (78.6, 96.7)

NUC add-on during follow-up 63.6 (40.7, 82.8) 78.3 (56.3, 92.5) 94.7 (74.0, 99.9)

HBV DNA <2000 IU/
mL
and ALT <1 3 ULN

Peg-IFNa monotherapy 53.1 (47.6, 58.5) 70.2 (64.4, 75.6) 70.6 (64.1, 76.5)

NUC add-on during peg-IFNa
treatment

41.7 (29.1, 55.1) 77.1 (62.7, 88.0) 83.7 (70.3, 92.7)

NUC add-on during follow-up 42.9 (21.8, 66.0) 76.2 (52.8, 91.8) 81.3 (54.4, 96.0)

HBsAg loss Peg-IFNa monotherapy 6.9 (4.5, 10.1) 10.6 (7.2, 14.8) 10.6 (6.9, 15.5)

NUC add-on during peg-IFNa
treatment

6.0 (1.7, 14.6) 6.3 (1.3, 17.2) 7.1 (1.5, 19.5)

NUC add-on during follow-up 0 0 0

HBsAg
seroconversion

Peg-IFNa monotherapy 5.1 (3.0, 8.2) 8.2 (5.2, 12.3) 7.0 (3.9, 11.5)

NUC add-on during peg-IFNa
treatment

7.3 (2.0, 17.6) 5.9 (0.7, 19.7) 9.4 (2.0, 25.0)

NUC add-on during follow-up 0 0 0

Data are shown as percentage (95% confidence interval).

Abbreviations: ALT, alanine aminotransferase; EOT, end of treatment; FAS-MSC, analysis set of those who meet selection criteria; HBsAg, hepatitis B surface antigen; HBV,
hepatitis B virus; NUC, nucleoside analogue; peg-IFNa, pegylated-interferon alpha-2a; ULN, upper limit of normal.
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study of Asian HBeAg-negative patients,17 HBsAg loss at 48
weeks posttreatment was 10.5% in patients who received 48
weeks of treatment (which was similar to the HBsAg loss rate at
1 year posttreatment in the present study, 10%) and 33.3% in
those who received 72 weeks of treatment.

The Chinese consensus on peg-IFNa in treatment of CHB
published recently emphasizes that for patients with suboptimal

response (i.e. HBsAg decline >1 log at week 24, but not
achieving HBsAg loss at week 48), extended treatment duration
to 72 or 96 weeks helps patients achieve functional cure.24 The
present study showed a marked HBsAg level decrease from 24
weeks to 96 weeks in patients who received 96 weeks of treat-
ment compared with those who received 48 weeks of treat-
ment, and provides further evidence for the extended
treatment duration preferred by medical practitioners in China.

In the present study, the percentage of patients with HBV
DNA <2000 IU/mL was 90.0% at EOT, 81.8% at 6 months
posttreatment, and 82.2% at 1 year posttreatment. In the
TRACES study,21 the percentage of patients with HBV DNA
<2000 IU/mL was 87.8% at EOT and 47.3% at 6 months
posttreatment. In a study of Asian HBeAg-negative
patients,17 the HBV DNA suppression rate at 48 weeks post-
treatment was 60.5% in patients who received 48 weeks of
treatment and 83.3% in those who received 72 weeks of
treatment. The longer treatment duration in the present
study may have contributed to the higher HBV DNA suppres-
sion rate at 6 months and 1 year posttreatment in our study
versus previous studies. However, undocumented NUC add-
on treatment is suspected (e.g., patients may have self-pre-
scribed NUC add-on or it may have been prescribed by other
health care providers when patients sought medical attention
in other hospitals). Unlike HBsAg, NUC add-on treatment has
a significant effect on HBV DNA suppression, and thus, NUC
add-on treatment may have confounded the results.

Regarding predictors of response, in HBeAg-negative CHB
patients with genotype D, a combination of no decrease in
HBsAg levels and <2 log IU/mL reduction in serum HBV DNA

Fig. 3. Changes in HBsAg by subgroup according to ALT (FAS-MSC) (A), age (B), treatment duration (C), and treatment response (D). The error bars indicate
standard errors.

Abbreviations: ALT, alanine aminotransferase; FAS-MSC, full analysis set of those who met the selection criteria; HBsAg, hepatitis B surface antigen;
HBV, hepatitis B virus; ULN, upper limit of normal.

Table 3. Adverse events

Adverse event Total, n = 930

Any 484 (52.0%)

Any drug-related 440 (47.3%)

Any SAE 12 (1.3%)

Any drug-related SAE 4 (0.4%)

Any leading to discontinuation from
treatment

81 (8.7%)

Any leading to dose adjustment 114 (12.3%)

Any leading to death 1 (0.1%)

Any drug-related leading to death 0

White blood cell count decreased 230 (24.7%)

Platelet count decreased 218 (23.4%)

Neutrophil count decreased 204 (21.9%)

Data are shown as n (%).

Abbreviation: SAE, serious adverse event.
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levels at 12 weeks of Peg-IFNa therapy is associated with no
response to treatment, and these characteristics should be
considered as criteria for peg-IFNa treatment discontinua-
tion.11 However, no robust treatment discontinuation criteria
have been developed for HBeAg-negative CHB patients with
genotype B or C.11 Based on clinical experience, Chinese clin-
ical experts recommend peg-IFNa treatment discontinuation
at week 24 if HBsAg decreases to <1 log IU/mL and HBV DNA
decreases to <2 log IU/mL.24 Unfortunately, no statistically
significant relationship was found between baseline factors
and HBV DNA suppression at 1 year posttreatment in the
present study, and no evidence was generated to support
treatment discontinuation at week 12 or week 24 for
HBeAg-negative patients dominated by genotype B or C.

Regarding the changes in HBsAg by subgroups, in patients
with ALT >5 ULN, HBsAg levels decreased at a slower rate
during treatment compared with the subgroups with ALT #2
and those with ALT >2 and #5 ULN, but a greater decrease in
HBsAg level was shown at 1 year posttreatment in patients
with ALT >5 ULN compared with the other two subgroups.
Reportedly, in patients with CHB, an ALT level $200 IU/L is
associated with HBsAg seroclearance.14,25,26 Such increased
levels of ALT indicate that HBV-infected hepatocytes have
triggered a strong host immune response which is likely a
result of the immunomodulating effects of peg-IFN27 that
will eventually lead to anti-HBe seroconversion and HBV
DNA reduction. Thus, it is easier for patients with high ALT
to achieve HBsAg clearance. Additionally, the effect of ALT
seemed to be more obvious after discontinuation, which
may be related to the mobilization of the immunity.

Among the 930 patients in the FAS who were evaluated for
safety in the present study, more than half presented AEs and
the most common AEs were decreased white blood, platelet,
and neutrophil counts. These findings were similar to the peg-
IFNa safety profile identified in peg-IFNa labeling.28.

The present study has some limitations, including those
inherent to observational studies and inadequately controlled
confounders. Although the study was designed to document
potential confounders and adjustments for these potential
confounders were made in the statistical analysis, residual
confounding may still exist. In clinical practice, patients
cannot attend visits at predefined times as in interventional
studies. If we had considered patients with missing data as
nonresponders, this would have resulted in a considerable
underestimation of treatment outcomes. Thus, analyzing
patients with available data is more reasonable in this
situation.

In conclusion, peg-IFNa showed good effectiveness and
was well tolerated by HBeAg-negative CHB Chinese patients
in routine clinical practice in China. Additionally, our results
suggest that a certain proportion of HBeAg-negative patients
have the potential to achieve functional cure (HBsAg loss)
with the use of peg-IFNa; however, 48 weeks of treatment
may not be sufficient.

Acknowledgments

The authors wish to thank all of the investigators and
participating study sites, which are listed in Supplemental
Table 1, as well as all the patients who participated in this
study. The authors also wish to thank Michelle Belanger, MD,
of Edanz Medical Writing for providing medical writing assis-
tance, which was funded by Shanghai Roche Pharmaceuticals

Ltd. The study was funded by Shanghai Roche Pharmaceuti-
cals Ltd.

Conflict of interest

Qianguo Mao has received grants and Jidong Jia has received
grants and personal fees from Shanghai Roche Pharmaceut-
icals Ltd. during the conduct of this study. Yan Huang is an
employee of Shanghai Roche Pharmaceuticals Ltd. The other
authors have no conflict of interests related to this
publication.

Author contributions

Contributed to the design of the study and/or collection and
analysis of the data, drafting/critical revision of the manu-
script for intellectual content, played a role in final approval
for publication of the manuscript, and agrees to be account-
able for the accuracy and integrity of the published work (YH),
and contributed to the design of the study and/or collection
and analysis of the data, played a role in final approval for
publication of the manuscript, and agree to be accountable for
the accuracy and integrity of the published work (XC, QM, YX,
XD, QX, JS, ZG, XZ, YL, HZ, SZ, SL, FZ, YX, MZ, YH, XC, HR,
and JJ).

References

[1] World Health Organization. Global hepatitis report, 2017. Availbale from:
https://apps.who.int/iris/bitstream/handle/10665/255017/WHO-HIV-2017.
06-eng.pdf;jsessionid=FC414C553CBB7236A3FE29BA3A68C275?
sequence=1.

[2] Global prevalence, treatment, and prevention of hepatitis B virus infection in
2016: a modelling study. Lancet Gastroenterol Hepatol 2018;3:383–403.
doi: 10.1016/S2468-1253(18)30056-6.

[3] Cui F, Shen L, Li L, Wang H, Wang F, Bi S, et al. Prevention of chronic hepatitis
B after 3 decades of escalating vaccination policy, China. Emerg Infect Dis
2017;23:765–772. doi: 10.3201/eid2305.161477.

[4] Liu J, Zhang S, Wang Q, Shen H, Zhang M, Zhang Y, et al. Seroepidemiology
of hepatitis B virus infection in 2 million men aged 21-49 years in rural China:
a population-based, cross-sectional study. Lancet Infect Dis 2016;16:80–86.
doi: 10.1016/S1473-3099(15)00218-2.

[5] Zhang Q, Qi W, Wang X, Zhang Y, Xu Y, Qin S, et al. Epidemiology of hepatitis
B and hepatitis C infections and benefits of programs for hepatitis prevention
in northeastern China: A cross-sectional study. Clin Infect Dis 2016;62:305–
312. doi: 10.1093/cid/civ859.

[6] El-Serag HB. Epidemiology of viral hepatitis and hepatocellular carcinoma. Gas-
troenterology 2012;142:1264–1273.e1. doi: 10.1053/j.gastro.2011.12.061.

[7] Simonetti J, Bulkow L, McMahon BJ, Homan C, Snowball M, Negus S, et al.
Clearance of hepatitis B surface antigen and risk of hepatocellular carcinoma
in a cohort chronically infected with hepatitis B virus. Hepatology 2010;51:
1531–1537. doi: 10.1002/hep.23464.

[8] Hadziyannis SJ, Papatheodoridis GV. Hepatitis B e antigen-negative chronic
hepatitis B: natural history and treatment. Semin Liver Dis 2006;26:130–
141. doi: 10.1055/s-2006-939751.

[9] Marcellin P, Lau GK, Bonino F, Farci P, Hadziyannis S, Jin R, et al. Peginterferon
alfa-2a alone, lamivudine alone, and the two in combination in patients with
HBeAg-negative chronic hepatitis B. N Engl J Med 2004;351:1206–1217.
doi: 10.1056/NEJMoa040431.

[10] Papatheodoridis GV, Manolakopoulos S, Dusheiko G, Archimandritis AJ. Ther-
apeutic strategies in the management of patients with chronic hepatitis B
virus infection. Lancet Infect Dis 2008;8:167–178. doi: 10.1016/S1473-
3099(07)70264-5.

[11] EASL 2017 Clinical Practice Guidelines on the management of hepatitis B virus
infection. J Hepatol 2017;67:370–398. doi: 10.1016/j.jhep.2017.03.021.

[12] Lampertico P, Vigano M, Di Costanzo G, Sagnelli E, Fasano M, Di Marco V, et al.
Extended (2 years) treatment with peginterferon alpha-2a [40kD] improves
sustained response rates in genotype D patients with HBeAg negative chronic
hepatitis B. J Hepatol 2010;52:S45. doi: 10.1016/S0168-8278(10)60100-6.

[13] Rijckborst V, Ferenci P, Akdogan M, Pinarbasi B, ter Borg MJ, Simon K, et al.
Long-term follow-up of hepatitis B e antigen-negative patients treated with
peginterferon a-2a: progressive decrease in hepatitis B surface antigen in

256 Journal of Clinical and Translational Hepatology 2019 vol. 7 | 249–257

Chen X. et al: Peg-IFNa 2a in HBeAg-negative CHB



responders. Eur J Gastroenterol Hepatol 2012;24:1012–1019. doi: 10.
1097/MEG.0b013e3283557e23.

[14] Marcellin P, Bonino F, Lau GK, Farci P, Yurdaydin C, Piratvisuth T, et al. Sus-
tained response of hepatitis B e antigen-negative patients 3 years after
treatment with peginterferon alpha-2a. Gastroenterology 2009;136:2169–
2179.e1-4. doi: 10.1053/j.gastro.2009.03.006.

[15] Brunetto MR, Moriconi F, Bonino F, Lau GK, Farci P, Yurdaydin C, et al. Hep-
atitis B virus surface antigen levels: a guide to sustained response to pegin-
terferon alfa-2a in HBeAg-negative chronic hepatitis B. Hepatology 2009;49:
1141–1150. doi: 10.1002/hep.22760.

[16] Marcellin P, Bonino F, Yurdaydin C, Hadziyannis S, Moucari R, Kapprell HP,
et al. Hepatitis B surface antigen levels: association with 5-year response to
peginterferon alfa-2a in hepatitis B e-antigen-negative patients. Hepatol Int
2013;7:88–97. doi: 10.1007/s12072-012-9343-x.

[17] Chen X, Chen X, Chen W, Ma X, Huang J, Chen R. Extended peginterferon
alfa-2a (Pegasys) therapy in Chinese patients with HBeAg-negative chronic
hepatitis B. J Med Virol 2014;86:1705–1713. doi: 10.1002/jmv.24013.

[18] Lin CL, Kao JH. Hepatitis B viral factors and treatment responses in chronic
hepatitis B. J Formos Med Assoc 2013;112:302–311. doi: 10.1016/j.jfma.
2013.02.001.

[19] Hou J, Liu Z, Gu F. Epidemiology and prevention of hepatitis B virus infection.
Int J Med Sci 2005;2:50–57. doi: 10.7150/ijms.2.50.

[20] Hou J, Wang G, Wang F, Cheng J, Ren H, Zhuang H, et al. Guideline of pre-
vention and treatment for chronic hepatitis B (2015 update). J Clin Transl
Hepatol 2017;5:297–318. doi: 10.14218/JCTH.2016.00019.

[21] Chon YE, Kim DJ, Kim SG, Kim IH, Bae SH, Hwang SG, et al. An observatio-
nal, multicenter, cohort study evaluating the antiviral efficacy and safety in
Korean patients with chronic hepatitis B receiving pegylated interferon-alpha

2a (pegasys): TRACES study. Medicine (Baltimore) 2016;95:e3026. doi: 10.
1097/MD.0000000000003026.

[22] Lampertico P, Viganò M, Di Costanzo GG, Sagnelli E, Fasano M, Di Marco V,
et al. Randomised study comparing 48 and 96 weeks peginterferon a-2a
therapy in genotype D HBeAg-negative chronic hepatitis B. Gut 2013;62:
290–298. doi: 10.1136/gutjnl-2011-301430.

[23] Wei L, Xie Y, Chen X, Li X, Chen Y, Zhang J, et al. Effectiveness of pegylated-
interferon alpha-2a (40KD) therapy in HBeAg negative Chinese patients with
chronic hepatitis B at 3 years posttreatment: sub-analysis of the prospec-
tive, global, observational S-collate study. Hepatol Int 2017;11(Suppl 1):44.
doi: 10.1007/s12072-016-9783-9.

[24] Zhang W, Zhang D, Dou X, Xie Q, Jiang J, Chen X, et al. Consensus on pegy-
lated interferon alpha in treatment of chronic hepatitis B. J Clin Transl
Hepatol 2018;6:1–10. doi: 10.14218/JCTH.2017.00073.

[25] Kim GA, Lim YS, An J, Lee D, Shim JH, Kim KM, et al. HBsAg seroclearance
after nucleoside analogue therapy in patients with chronic hepatitis B: clin-
ical outcomes and durability. Gut 2014;63:1325–1332. doi: 10.1136/gutjnl-
2013-305517.

[26] Nagaoka S, Abiru S, Komori A, Sasaki R, Bekki S, Hashimoto S, et al. Hepatic
flares promote rapid decline of serum hepatitis B surface antigen (HBsAg) in
patients with HBsAg seroclearance: A long-term follow-up study. Hepatol
Res 2016;46:E89–E99. doi: 10.1111/hepr.12533.

[27] Masaki K, Suzuki F, Hara T, Kawamura Y, Sezaki H, Hosaka T, et al. Long-term
effects of peginterferon alfa-2a therapy in Japanese patients with chronic
hepatitis B virus infection. Virol J 2015;12:225. doi: 10.1186/s12985-015-
0453-7.

[28] PEGASYS® (pegylated-interferon alpha-2a) injection, for subcutaneous use.
Available from: https://www.gene.com/download/pdf/pegasys_prescribing.
pdf.

Journal of Clinical and Translational Hepatology 2019 vol. 7 | 249–257 257

Chen X. et al: Peg-IFNa 2a in HBeAg-negative CHB


