
Original Article

HBsAg Loss with Peg-interferon Alfa-2a in Hepatitis B
Patients with Partial Response to Nucleos(t)ide

Analog: New Switch Study

Peng Hu#1, Jia Shang#2, Wenhong Zhang#3, Guozhong Gong4, Yongguo Li5, Xinyue Chen6,
Jianning Jiang7, Qing Xie8, Xiaoguang Dou9, Yongtao Sun10, Yufang Li11, Yingxia Liu12,

Guozhen Liu13, Dewen Mao14, Xiaoling Chi15, Hong Tang16, Xiaoou Li17, Yao Xie18,
Xiaoping Chen19, Jiaji Jiang20, Ping Zhao21, Jinlin Hou22, Zhiliang Gao23, Huimin Fan24,

Jiguang Ding25, Dazhi Zhang1 and Hong Ren*1

1Department of Infectious Diseases, The Second Affiliated Hospital of Chongqing Medical University, Chongqing, China;
2Department of Infectious Diseases, Henan Provincial People’s Hospital, Zhengzhou, China; 3Department of Infectious Diseases,
Huashan Hospital, Fudan University, Shanghai, China; 4Department of Infectious Diseases, The Second Xiangya Hospital of

Central South University, Changsha, China; 5Department of Infectious Diseases, The First Affiliated Hospital of Harbin Medical
University, Harbin, China; 6International Medical Department, Beijing YouAn Hospital, Capital Medical University, Beijing, China;
7Department of Infectious Diseases, The First Affiliated Hospital of Guangxi Medical University, Nanning, China; 8Department of
Infectious Diseases, Ruijin Hospital, Shanghai Jiaotong University School of Medicine, Shanghai, China; 9Department of Infectious

Diseases, Shengjing Hospital of China Medical University, Shenyang, China; 10Department of Infectious Diseases, Tangdu
Hospital, Fourth Military Medical University, Xi’an, China; 11Department of Infectious Diseases, General Hospital of Ningxia

Medical University, Yinchuan, China; 12Department of Infectious Diseases, Shenzhen Third People’s Hospital, Shenzhen, China;
13Department of Infectious Diseases, Xiangya Hospital Central South University, Changsha, China; 14Liver Disease Department,
The First Affiliated Hospital of Guangxi University of Chinese Medicine, Nanning, China; 15Liver Disease Department, Guangdong

Hospital of Traditional Chinese Medicine, Guangzhou, China; 16Center of Infectious Diseases, West China Hospital, Sichuan
University, Chengdu, China; 17Liver Disease Department, The Sixth People’s Hospital of Hangzhou, Zhejiang, China; 18Liver
Disease Department, Beijing Ditan Hospital, Capital Medical University, Beijing, China; 19Department of Infectious Diseases,
Guangdong General Hospital, Guangzhou, China; 20Center of Liver Diseases, The First Affiliated Hospital of Fujian Medical

University, Fuzhou, China; 21International Center for Liver Disease Treatment, 302 Hospital of PLA, Beijing, China; 22Department
of Infectious Diseases and Hepatology Unit, Nanfang Hospital, Southern Medical University, Guangzhou, China; 23Department of
Infectious Diseases, The Third Affiliated Hospital of Sun Yat-Sen University, Guangzhou, China; 24Hepatology Unit, Guangzhou

Eighth People’s Hospital, Guangzhou, China; 25Hepatology Unit, Ruian People’s Hospital, Zhejiang, China

Abstract

Background and Aims: Hepatitis B surface antigen (HBsAg)
loss is seldom achieved with nucleos(t)ide analog (NA) ther-
apy in chronic hepatitis B patients but may be enhanced by
switching to finite pegylated-interferon (Peg-IFN) alfa-2a. We
assessed HBsAg loss with 48- and 96-week Peg-IFN alfa-2a in
chronic hepatitis B patients with partial response to a previous
NA. Methods: Hepatitis B e antigen (HBeAg)-positive pa-
tients who achieved HBeAg loss and hepatitis B virus DNA
<200 IU/mL with previous adefovir, lamivudine or entecavir
treatment were randomized 1:1 to receive Peg-IFN alfa-2a
for 48 (n = 153) or 96 weeks (n = 150). The primary endpoint
of this study was HBsAg loss at end of treatment. The

ClinicalTrials.gov identifier is NCT01464281. Results: At
the end of 48 and 96 weeks’ treatment, 14.4% (22/153)
and 20.7% (31/150) of patients, respectively, who switched
from NA to Peg-IFN alfa-2a cleared HBsAg. Rates were similar
irrespective of prior NA or baseline HBeAg seroconversion.
Among those who cleared HBsAg by the end of 48 and 96
weeks’ treatment, 77.8% (14/18) and 71.4% (20/28), respec-
tively, sustained HBsAg loss for a further 48 weeks. Baseline
HBsAg <1500 IU/mL and week 24 HBsAg <200 IU/mL were
associated with the highest rates of HBsAg loss at the end of
both 48- and 96-week treatment (51.4% and 58.7%, respec-
tively). Importantly, extending treatment from 48 to 96 weeks
enabled 48.3% (14/29) more patients to achieve HBsAg loss.
Conclusions: Patients on long-term NA who are unlikely to
meet therapeutic goals can achieve high rates of HBsAg loss
by switching to Peg-IFN alfa-2a. HBsAg loss rates may be im-
proved for some patients by extending treatment from 48 to
96 weeks, although the differences in our study cohort were
not statistically significant. Baseline and on-treatment HBsAg
may predict HBsAg loss with Peg-IFN alfa-2a.
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Introduction

Hepatitis B virus (HBV)-relatedmorbidities cause 0.5–1.0million
deaths yearly and remain a major public health concern,1 espe-
cially in China, where HBV infection is endemic. A national
survey carried out in China in 2006 showed a 7.18% rate of
hepatitis B surface antigen (HBsAg) positivity among people
under 60 years of age, accounting for more than one-third of
all chronic HBV infections globally at the time.2,3

International guidelines recommend treating hepatitis B e
antigen (HBeAg)-positive chronic hepatitis B (CHB) with a finite
course of pegylated-interferon (Peg-IFN) or long-term treat-
ment with nucleos(t)ide analogs (NAs).1,4,5 Although potent
NAs can suppress virological replication on treatment, relapse
is common upon treatment discontinuation. Virological relapse
1 year after NA discontinuation has been demonstrated in up to
71% of HBeAg-positive patients who achieve HBeAg serocon-
version on treatment, and 90% of HBeAg-negative patients
who maintain virological suppression on therapy; consolidation
therapy for at least a year decreases, but does not eliminate,
the risk for relapse.6–11

Functional cure, whereby the state of health is returned such
that liver-relatedmortality risk is the same as that for a naturally
resolved chronic infection,12 is associated with improved liver
histology and survival.13,14 Functional cure entails assessment
of markers including HBsAg loss,12 which is considered the
closest state to a cure and an ideal therapeutic endpoint.1

HBsAg loss rates over time are generally higher with Peg-IFN
than with NAs. HBsAg loss rate is 3–7%after 1 year of treatment
with Peg-IFN15,16 and can increase to up to 12% 5 years post-
treatment.17 It is uncommon for NA-treated patients to achieve
HBsAg loss; it has been suggested that it may take up to 52.2
years of NA treatment to clear HBsAg.18 As such, new treatment
strategies for optimizing HBsAg loss in NA-treated patients are
required.

Adding or switching to Peg-IFN in NA-treated patients has
been demonstrated to improve outcomes. The OSST study
showed that it is possible to enhance chances of HBsAg loss in
NA-treated HBeAg-positive patients by switching to a finite
course of Peg-IFN alfa-2a therapy. In the study, 8.5% of patients
who switched from long-term entecavir to 48-week Peg-IFN
alfa-2a achieved HBsAg loss, compared with 0% of those who
continued on entecavir.19 Among HBeAg-positive patients,
HBeAg loss is associated with increased likelihood of subsequent
HBsAg loss during or after Peg-IFN alfa-2a treatment.19,20 Lamp-
ertico et al.21 showed that extending Peg-IFN treatment from 48
to 96 weeks improved HBsAg clearance rate in HBeAg-negative
genotype D patients, while Zhu et al.22 demonstrated signifi-
cantly higher HBsAg loss rates with 72 weeks of Peg-IFN alfa-
2a in HBeAg-positive patients compared with 48 weeks.

While these studies have evaluated the impact of adding or
switching to Peg-IFN in NA-treated patients, none have studied
HBsAg loss as the primary endpoint. The current ‘New Switch’
study aims to evaluate HBsAg loss rates with 48- and 96-week
Peg-IFN alfa-2a in CHB patients with partial response to a
previous NA.

Methods

Study participants and design

This was a Phase IV, open-label, randomized study conducted
at 25 centers in China. Patients aged 18–65 years who were
HBeAg-positive, had been HBsAg-positive for $6 months

prior to initial NA treatment, were treated with a NA (adefovir,
entecavir or lamivudine) for 1–3 years, and had achieved partial
response (HBV DNA <200 IU/mL and HBeAg loss, including
patients who had achieved HBeAg seroconversion) were eligi-
ble. None of the patients had HBsAg cleared with NA treatment.
Patients who had been pre-treated with other antiviral or
immunomodulatory agents, including interferon, within 1 year
prior to enrollment were excluded, as were patients who were
co-infected with human immunodeficiency virus or hepatitis A,
C or D, as well as patients with a history or evidence of chronic
liver disease associated with another medical condition or
decompensated liver disease (Child–Pugh score $5).

Patients were randomized 1:1 to receive Peg-IFN alfa-2a at
180 mg/week for 48 or 96 weeks, and stratified according to
prior NA therapy (lamivudine, entecavir or adefovir) and base-
line HBsAg level (#3000 IU/mL vs. >3000 IU/mL), with a block
size of 4. Randomization was done centrally through a com-
puter-generated random allocation sequence. All patients
received an initial 12-week overlap of both Peg-IFN alfa-2a
and the prior NA, and were followed up for 48 weeks post-
treatment. The study was performed in accordance with Good
Clinical Practice and the ethical principles of the Declaration of
Helsinki (ClinicalTrials.gov: NCT01464281). The study protocol
was approved by a central independent ethics committee from
The Second Affiliated Hospital of Chongqing Medical University.
All patients provided written informed consent. All authors had
access to the study data and reviewed and approved the final
manuscript.

Laboratory measurements

Patients were assessed at screening, weeks 0, 4 and 12, and
every 12 weeks thereafter until 48 weeks post-treatment.
Serum HBsAg and HBeAg levels were measured by quantitative
assay using the modular E170 analyzer (Roche Diagnostics,
Basel, Switzerland; HBsAg range of 0.05 to 52,000 IU/mL and
HBeAg cut-off index <0.2 PE IU/mL), hepatitis B surface anti-
body and hepatitis B e antibody with enzyme-linked immuno-
sorbent assay kits (Kehua Biotechnology, Shanghai, China), and
HBV DNA with the Cobas� TaqMan� HBV test (Roche Diagnos-
tics; range of 20 IU/mL to 1.7 3 108 IU/mL) at a central
laboratory.

Reporting of adverse events and recording of laboratory
tests conformed to the International Conference on Harmo-
nisation Guidelines for Clinical Safety Data Management:
Definitions and Standards for Expedited Reporting.

Statistical analysis

The primary endpoint was HBsAg loss at the end of treatment
(weeks 48 and 96). Secondary endpoints included HBsAg loss
and seroconversion at the end of 48-week follow-up, as well as
HBsAg kinetics, HBeAg seroconversion, maintained HBeAg loss,
HBV DNA <200 IU/mL, and alanine aminotransferase (ALT)
normalization (ALT level #1 3 upper limit of normal [ULN]) at
the end of treatment and at the end of 48-week follow-up.

All patients who received at least one dose of study
medication were included in the intention-to-treat (ITT) and
safety analyses. Patients who satisfied all key study inclusion
and exclusion criteria, received at least 80% of study med-
ication, and completed the study without major protocol
deviation were included in the per protocol (PP) analysis.

HBsAg loss rate in NA-treated patients who achieved partial
response was assumed to be 15% and 30%, and dropout rates
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would be 15% and 20%, for the 48- and 96-week treatment
arms, respectively. Based on these assumptions, a sample size
of 150 per group was determined to be adequate to provide a
statistical power of at least 80% for demonstrating superiority
of the 96-week over the 48-week treatment.

Response rates were summarized using descriptive statis-
tics by calculating percentages. Patients with missing catego-
rical data were classified as non-responders. No imputationwas
conducted for missing continuous variable data. Exploratory
sensitivity analysis of the primary endpoint was performed
using the last observation carried forward (LOCF) imputation
method for the ITT population. All statistical tests were two-
sided and were evaluated at the 0.05 level of significance.
Statistical analyses were conducted with SAS version 9.1.3
(SAS Institute, Cary, NC, USA).

Results

Patient demographics and baseline characteristics

From October 2011, 305 patients were enrolled and random-
ized in the study. Among them, 154 were assigned to 48-
week Peg-IFN alfa-2a and 151 to 96-week Peg-IFN alfa-2a.
One patient in each arm did not receive the study drug; both
were excluded from the final analysis (Fig. 1).

Baseline demographics and characteristics were similar
between the two arms (Table 1). At baseline, 57% of patients
in both arms had achieved HBeAg seroconversion. Patients
were treated with a prior NA for a mean of 2.1 years in the

48-week treatment arm and 2.2 years in the 96-week treat-
ment arm. Entecavir was the most common prior NA, followed
by adefovir and lamivudine. Most patients (83%) had an aspar-
tate aminotransferase-to-platelet ratio index score below 0.5
and none of the patients had cirrhosis.

Efficacy

Response rates at the end of Peg-IFN alfa-2a treatment

More patients who received 96-week Peg-IFN alfa-2a treat-
ment achieved the primary endpoint of HBsAg loss than those
who received 48-week Peg-IFN alfa-2a at the end of treatment
(20.7% vs. 14.4%; p = 0.1742) and at the end of follow-up
(15.3% vs. 9.8%; p = 0.1670), although between-group dif-
ferences were not statistically significant (Table 2).

Response was similar in the PP analysis, with 24.1% (26/
108) and 16.8% (17/101) of patients who received 96- and 48-
week Peg-IFN alfa-2a treatment, respectively, achieving HBsAg
loss at the end of treatment. Findings were also consistent with
those of a LOCF sensitivity analysis of the ITT population
(Table 2).

Similarly, HBsAg seroconversion rates were higher among
patients treated with Peg-IFN alfa-2a for 96 weeks compared
with those treated for 48 weeks, both at the end of treatment
(16.0% vs. 13.1%; p = 0.5163) and at the end of follow-up
(12.0% vs. 9.2%; p = 0.4586), although differences were not
statistically significant. HBeAg seroconversion rates decreased
slightly from baseline to the end of 48-week treatment (56.9%

Fig. 1. Patient disposition. Abbreviations: ITT, intention-to-treat; Peg-IFN, pegylated-interferon.
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[87/153] to 54.9% [84/153]) and increased slightly from
57.3% (86/150) at baseline to 60.7% (91/150) after 96
weeks of treatment (Table 2).

With both treatment durations, approximately three out of
four patients maintained HBV DNA suppression at the end of
Peg-IFN alfa-2a treatment (Table 2). Four and 11 patients
experienced virological relapse after 48 and 96 weeks of treat-
ment, respectively; one of these patients in the 96-week arm
experienced a clinical relapse (HBV DNA >2000 IU/mL and ALT
>2 3 ULN).

Impact of previous NA and baseline hepatitis B e antibody on
HBsAg loss at week 48

When evaluating the impact of previous NA on HBsAg response
with Peg-IFN alfa-2a at week 48, no significant differences were
observed between the three NAs. HBsAg loss and seroconver-
sion rates were comparable between patients who switched
to Peg-IFN alfa-2a from adefovir (15.2% and 14.3%), enteca-
vir (14.0% and 11.4%), and lamivudine (9.5% and 8.3%).
Similarly, responses were not significantly different between
patients who had achieved HBeAg seroconversion before
switching to Peg-IFN alfa-2a and those who had not (Supple-
mentary Table 1).

Sustained response 48 weeks after Peg-IFN alfa-2a
discontinuation

Among patients who achieved HBsAg loss at the end of treat-
ment and had HBsAg data at end of follow-up (n = 46), 77.8%

(14/18) and 71.4% (20/28) who were treated for 48 and 96
weeks, respectively, sustained HBsAg loss 48 weeks after dis-
continuing Peg-IFN alfa-2a. Except for one patient with HBsAg
41.0 IU/mL and one patient with HBsAg 10.41 IU/mL, HBsAg
levels remained below 10 IU/mL in all patients who did not
sustain HBsAg loss at end of follow-up. All except one patient
maintained virological suppression (HBV DNA <200 IU/mL) 48
weeks off treatment, and none experienced virological relapse
(HBV DNA >2000 IU/mL). All patients had normal ALT (<1 3
ULN) at 48 weeks after treatment discontinuation, except three
patients with ALT levels between 1 and 23 ULN (Fig. 2). Among
the 46 responders who had data at end of follow-up, 12 experi-
enced HBsAg relapse during the 48 weeks between end of treat-
ment and end of follow-up. Clinical characteristics of these
patients at baseline are described in Supplementary Table 2.

In the overall population, significantly more patients treated
for 96 weeks maintained virological suppression at 48 weeks
after treatment was discontinued than those treated for
48 weeks (48.7% vs. 34.6%; p = 0.0146). After 48 weeks’
follow-up, 58.8% and 69.3% in the 48- and 96-week arms,
respectively, maintained ALT normalization, compared with
approximately 90% in both arms at baseline (Table 2).

HBsAg kinetics

In the overall population, mean serum HBsAg level declined
from 3.09 log10 IU/mL at baseline to 2.00 log10 IU/mL after
48 weeks of Peg-IFN alfa-2a treatment, and from 3.12 log10

IU/mL to 1.82 log10 IU/mL after 96 weeks of treatment.

Table 1. Patient demographics and baseline characteristics

48-week Peg-IFN
alfa-2a, n = 153

96-week Peg-IFN
alfa-2a, n = 150

Male, n (%) 126 (82.4) 120 (80.0)

Mean age, years (SD) 35.1 (10.0) 33.3(8.8)

Mean weight, kg (SD) 66.0 (11.3) 64.8 (11.1)

Mean duration of diagnosed HBV infection, years (SD) 10.0 (7.0) 10.0 (6.10)

Prior NA, n (%)

Lamivudine 42 (27.5) 42 (28.0)

Entecavir 58 (37.9) 56 (37.3)

Adefovir 53 (34.6) 52 (34.7)

Mean duration of prior NA treatment, years (SD) 2.1 (0.6) 2.2 (0.6)

Median HBsAg, log10 IU/mL (IQR) 3.2 (2.9–3.6) 3.2 (2.8–3.6)

HBeAg seroconversion, n (%) 87 (56.9) 86 (57.3)

Mean HBV DNA, log10 IU/mL (SD) 1.4 (0.2) 1.4 (0.2)

APRI score, n (%)

<0.5 127 (83.0) 124 (82.7)

0.5–<1.0 24 (15.7) 24 (16.0)

1.0–<1.5 1 (0.7) 2 (1.3)

1.5–2.0 1 (0.7) 0

$2.0 0 0

Normal ALT (<ULN), n (%) 138 (90.2) 142 (94.7)

Mean ALT, IU/L (SD) 25.5 6 16.3 24.6 6 13.2

Abbreviations: ALT, alanine aminotransferase; APRI, aspartate aminotransferase-to-platelet ratio index; HBV, hepatitis B virus; NA, nucleos(t)ide analog; IQR, interquartile
range; Peg-IFN, pegylated-interferon; SD, standard deviation; ULN, upper limit of normal.
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Responders (defined as those who achieved HBsAg loss at
the end of treatment) in both treatment groups had signifi-
cantly lower serum HBsAg at baseline (1.82 log10 IU/mL vs.
3.30 log10 IU/mL; p<0.0001 in the 48-week group, and 2.49
log10 IU/mL vs. 3.28 log10 IU/mL; p<0.0001 in the 96-week
group) and at all time points throughout the study compared
with non-responders (Fig. 3). Furthermore, all responders
maintained undetectable or very low HBsAg levels at 48
weeks after treatment discontinuation.

Among nonresponders, those treated with Peg-IFN alfa-2a
for 96 weeks had significantly lower mean serum HBsAg levels
than those treated for 48 weeks (Fig. 3). Importantly, while
HBsAg levels increased after treatment discontinuation in both
groups, the increase wasmoremarked in patients treated for 48
weeks than in those treated for 96 weeks.

Association between baseline and on-treatment HBsAg
and response

Baseline HBsAg level as predictor of response

Receiver operating characteristic curve analysis was performed
to compare the value of HBsAg levels at baseline, week 12 and
week 24 as predictors of week 48 HBsAg loss, and to identify
optimal cut-offs for response and nonresponse. Baseline HBsAg
<1500 IU/mL was associated with high rates of HBsAg loss at

week 48 of Peg-IFN alfa-2a treatment (Table 3). Significantly
more patients with baseline HBsAg <1500 IU/mL achieved
HBsAg loss at the end of 48-week treatment (26.5% [18/68]
vs. 4.7% [4/85]; p = 0.0002) and 96-week treatment (40.0%
[28/70] vs. 3.8% [3/80]; p = 0.0001) compared with patients
with baseline HBsAg $1500 IU/mL.

On-treatment HBsAg levels as predictor of response

Week 24 HBsAg level (area under the concentration–time curve
0.983, sensitivity 90.0%, specificity 96.7%) was a better on-
treatment predictor of week 48 HBsAg loss than week 12 HBsAg
level (area under the concentration–time curve 0.902, sensi-
tivity 82.5%, specificity 84.7%). Furthermore, week 24 HBsAg
$200 IU/mL was found to be the strongest predictor of non-
response at week 48 (negative predictive value 100%). None of
the patients with week 24 HBsAg $200 IU/mL achieved HBsAg
loss after 48 weeks of treatment, and only 3% (3/88) cleared
HBsAg after 96 weeks of treatment (Table 3).

In the overall population, significantly more patients with
baseline HBsAg <1500 IU/mL had HBsAg levels reduced to
<200 IU/mL at week 24 compared with those who initiated
treatment with HBsAg $1500 IU/mL (58.7% vs. 10.9%;
p < 0.0001). Nevertheless, a substantial proportion (27.8%)
of patients with baseline HBsAg $1500 IU/mL eventually had

Table 2. Response at the end of Peg-IFN alfa-2a treatment and at the end of 48-week follow-up (ITT) 48-week Peg-IFN alfa-2a, n = 153

48-week Peg-
IFN alfa-2a,
n = 153

96-week Peg-
IFN alfa-2a,
n = 150 P

48-week Peg-
IFN alfa-2a,
n = 153

96-week Peg-
IFN alfa-2a,
n = 150 P

HBsAg response

HBsAg loss 22 (14.4) 31 (20.7) 0.1742 15 (9.8) 23 (15.3) 0.1670

HBsAg loss sensitivity analysis

HBsAg loss by LOCF
imputation method

23/153 (15.0) 35/150 (23.3) 0.0794

HBsAg loss by PP
analysis

17/101 (16.8) 26/108 (24.1) 0.2319

HBsAg seroconversion 20 (13.1) 24 (16.0) 0.5163 14 (9.2) 18 (12.0) 0.4586

HBeAg response

Maintained HBeAg
loss

132 (86.3) 124 (82.7) 0.4293 95 (62.1) 107 (71.3) 0.1129

HBeAg
seroconversion

84 (54.9) 91 (60.7) 0.3524 78 (51.0) 83 (55.3) 0.4902

Virologic response

Maintained virologic
suppression (HBV
DNA <200 IU/mL)

117 (76.5) 111 (74.0) 0.6900 53 (34.6) 73 (48.7) 0.0146

Virologic relapse (HBV
DNA >2000 IU/mL)

4 (2.6) 11 (7.3) 0.0674 19 (12.4) 24 (16.0) 0.4127

Biochemical response*

ALT #1 3 ULN 76 (49.7) 92 (61.3) 0.0494 90 (58.8) 104 (69.3) 0.0723

ALT 1 to #5 3 ULN 61 (39.9) 38 (25.3) 0.0073 16 (10.5) 8 (5.3) 0.1356

ALT >5 3 ULN 1 (0.7) 2 (1.3) 0.6200 1 (0.7) 1 (0.7) 1.0000
*33 and 83 patients did not have ALT test results at end of treatment and end of follow-up, respectively.

Abbreviations: ALT, alanine aminotransferase; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; ITT, intention-to-treat; LOCF, last
observation carried forward; Peg-IFN, pegylated-interferon; PP, per protocol; ULN, upper limit of normal.
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HBsAg cleared at week 48 if HBsAg levels reduced to <200 IU/
mL at week 24 (Table 3).

In patients who initiated Peg-IFN alfa-2a treatment with
HBsAg <1500 IU/mL (138/303), although one-third (52/138;

37.7%) did not achieve reduction of HBsAg to <500 IU/mL after
12 weeks of treatment, 26.9% (14/52) of these patients even-
tually had HBsAg reduced to <200 IU/mL at week 24 and had
the chance to achieve HBsAg loss at week 48 (Supplementary

Fig. 3. Decline in mean serum HBsAg over time with 48 and 96 weeks of Peg-IFN alfa-2a treatment according to response (HBsAg loss at the end of
treatment). Data shown are mean ± standard deviation. Abbreviations: HBsAg, hepatitis B surface antigen; Peg-IFN, pegylated-interferon.

Fig. 2. HBsAg, HBV DNA, and ALT levels of responders (HBsAg loss at end of treatment) 48 weeks after treatment discontinuation. Patients with missing
HBsAg data at end of follow-up (four in the week 48 arm and three in the week 96 arm) are not depicted in this diagram. Dotted lines indicate HBsAg threshold of 0.05 IU/mL
(blue), HBV DNA 200 IU/mL (red), and ALT 1 3 ULN (green). Abbreviations: ALT, alanine aminotransferase; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; Peg-
IFN, pegylated-interferon; ULN, upper limit of normal.
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Table 3). As such, HBsAg <200 IU/mL was the most important
predictor of HBsAg loss at week 48.

Baseline HBsAg <1500 IU/mL andweek 24 HBsAg <200 IU/
mL were associated with the highest rates of HBsAg loss at the
end of both 48- and 96-week Peg-IFN alfa-2a treatment, while
baseline HBsAg$1500 IU/mL and week 24 HBsAg$200 IU/mL
were associated with the lowest rates of HBsAg loss (Table 3).
After 48 weeks of treatment, HBsAg loss rates were similar
between patients in the 48- and 96-week arms (51.4% [18/35]
and 37.0% [17/46]; p = 0.2582). Importantly, among the 29
patients in the 96-week arm whose HBsAg did not clear at
week 48, extended treatment up to 96 weeks enabled
48.3% (n = 14) more patients to achieve HBsAg loss.

Safety

More patients required dose reductions over the 96-week course
of treatment (18.7%) than the 48-week course of treatment
(11.1%). The most common adverse events in the safety
population were those known to be associated with interferon-
based therapy, including leukopenia (45.2%), neutropenia
(39.6%), fever (39.6%), and thrombocytopenia (28.7%). Psy-
chiatric adverse events were observed in 16 patients (5.3%)
and included insomnia, anxiety symptoms, depressed mood
disorders, and mood changes; all except one severe case of
decreased libido were either mild or moderate. ALT flare (>5 3
ULN) was observed in two patients at the end of 48-week follow-
up; both cases were preceded by virological relapse.

Eight cases of treatment-related serious adverse events
were reported in six patients: one in the 48-week treatment
arm and five in the 96-week treatment arm. All events were
resolved following Peg-IFN alfa-2a dose adjustment or with-
drawal. No deaths occurred (Table 4).

Discussion

The New Switch study evaluated HBsAg loss as the primary
endpoint in NA-treated HBeAg-positive CHB patients who

switched to Peg-IFN alfa-2a. In our study, we assessed
HBsAg loss in NA-treated patients for whom rates are typically
low, particularly in Asian patients. While the impact of HBV
genotype on response to NA therapy has not been established,
findings from several studies have indicated that patients
infected with genotype B or C, the most common HBV strains
in China, had a lower chance of achieving HBsAg loss with NA
therapy than those infected with genotype A or D.23–25 Typical
HBsAg loss rates with NAs are 0–3% after a year of treatment
and up to 8% after 3 years of continuous tenofovir disoproxil
fumarate treatment.26–30 We included patients who had
already achieved HBeAg loss as it is associated with increased
chance of subsequent HBsAg loss during or after Peg-IFN alfa-
2a treatment.19,20

Strategies to optimize HBsAg loss in NA-treated patients
include switching to or adding on Peg-IFN alfa-2a, which has
demonstrated significantly increased HBsAg loss versus con-
tinuing NA monotherapy. Peg-IFN alfa-2a has also been
investigated in add-on strategies to optimize HBsAg loss in
NA-treated CHB patients in the PEGAN and ARES studies,
demonstrating increased HBsAg loss rates compared with NA
monotherapy.31–34 However, we chose to explore the optimal
duration of Peg-IFN alfa-2a treatment for NA-treated patients
with a switch strategy, rather than an add-on strategy, as the
switch strategy allows patients to achieve sustained HBsAg
loss and eventually discontinue treatment altogether, rather
than continuing NA indefinitely to maintain virological sup-
pression with an add-on strategy.

In this final analysis, more previously NA-treated patients
who received an extended duration (96 weeks) of Peg-IFN alfa-
2a treatment achieved HBsAg loss and seroconversion than
those who received 48 weeks of Peg-IFN alfa-2a, although
differences were not statistically significant. Our study supports
findings from the OSST study, which showed that 8.5% and
4.3% of patients who switched from entecavir to 48-week Peg-
IFN alfa-2a treatment achieved HBsAg loss and HBsAg sero-
conversion, respectively, while none of those who continued
on entecavir achieved either of the outcomes.19 Similarly, the

Table 3. HBsAg loss rates at the end of 48 and 96 weeks of Peg-IFN alfa-2a treatment, according to baseline and on-treatment HBsAg levels

Baseline
HBsAg,
IU/mL n/N (%)

Week 24
HBsAg,
IU/mL� n/N (%)

HBsAg loss
at week 48,
n/N (%)

HBsAg loss at
week 96, n/N (%)

Overall population,
n = 303

<1500 138/303 (45.5) <200 81/138 (58.7) 35/81 (43.2)

$200 45/138 (32.6) 0

$1500 165/303 (54.5) <200 18/165 (10.9) 5/18 (27.8)

$200 142/165 (86.1) 0

48-week Peg-IFN
alfa-2a, n = 153

<1500 68/153 (44.4) <200 35/68 (51.5) 18/35 (51.4)

$200 26/68 (38.2) 0

$1500 85/153 (55.5) <200 10/85 (11.8) 4/10 (40.0)

$200 73/85 (85.9) 0

96-week Peg-IFN
alfa-2a, n = 150

<1500 70/150 (46.7) <200 46/70 (65.7) 17/46 (37.0) 27/46
y
(58.7)

$200 19/70 (27.1) 0 1/19 (5.3)

$1500 80/150 (53.3) <200 8/80 (10.0) 1/8 (12.5) 1/8 (12.5)

$200 69/80 (86.3) 0 2/69 (2.9)
*9 and 8 patients in the 48- and 96-week Peg-IFN alfa-2a arms, respectively, had missing data at week 24;
y13 responders (HBsAg loss) and 14 nonresponders at week 48 had HBsAg loss at week 96.

Abbreviations: HBsAg, hepatitis B surface antigen; Peg-IFN, pegylated-interferon.
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SWAP study conducted in Singapore in patients who achieved
undetectable HBV DNA with or without HBeAg loss showed that
8.9% of patients on long-term NA therapy who switched to 48-
week Peg-IFN cleared HBsAg 6 months’ post-treatment, while
none of those who continued on NAs did.35 We also demonstra-
ted higher HBsAg loss rates than in the OSST study. In contrast
to the patients in the OSST study, who had low HBeAg levels
(<100 PE IU/mL) at baseline, patients in our study are a further
selected population who had achieved HBeAg loss at baseline
and potentially have better host immune status.

Our study demonstrated that HBsAg loss with Peg-IFN alfa-
2a is durable, with over 70% of patients sustaining response 48
weeks after treatment discontinuation. Among patients who did
not sustain response post-treatment, most had HBsAg levels
below 10 IU/mL, and none experienced virological relapse. The
mechanism of HBsAg relapse among these patients is not clear
due to the limited number of patients who did not sustain
HBsAg loss. We endeavor to continue following up patients in
our study to collect more information.

The optimal strategy for maximizing the chance of HBsAg
loss through Peg-IFN alfa-2a in NA-treated patients remains
to be determined. Early on-treatment HBsAg quantification
has demonstrated to be useful in individualized on-treatment
decision-making for HBeAg-positive patients. On-treatment
HBsAg decline has been shown to be useful for predicting
eventual HBsAg loss and determining the optimal duration of
Peg-IFN add-on therapy in a small cohort of patients.31 Consistent

with previous studies,19,36 our study found that patients with
a combined baseline HBsAg level of <1500 IU/mL and week
24 HBsAg level of <200 IU/mL had the highest chance of
achieving HBsAg loss at the end of Peg-IFN alfa-2a treatment.

We also found that among patients with baseline HBsAg
levels below 1500 IU/mL and week 24 HBsAg levels below 200
IU/mL, extending Peg-IFN alfa-2a treatment from 48 to 96
weeks enabled approximately 50% more patients to achieve
HBsAg loss, although between-group differences were not
statistically significant in the overall population. Similarly,
among patients who had the lowest chance of achieving
HBsAg loss at the end of treatment (i.e. those with week 24
HBsAg level of $200 IU/mL), none in the 48-week treatment
group cleared HBsAg at end of treatment; however, extending
treatment to 96 weeks allowed three patients to clear HBsAg,
although it is uncertain if this was a result of active treatment
or spontaneous resolution. Furthermore, while mean HBsAg
levels increased in all patients who did not achieve HBsAg loss
after treatment was discontinued, the increase was more
marked in patients treated for only 48 weeks compared with
those treated for an extended 96-week duration.

While ALT flares are typically regarded as host induced and
reflect immune clearance of HBV, it occurred in two patients in
our study after 48-week follow-up and was preceded by
virological relapse. This highlights the importance of monitor-
ing and repeat testing of viral load to allow timely adjustments
in treatment regimens and prevent hepatitis flares. Similarly,

Table 4. Safety outcomes following 48 and 96 weeks of Peg-IFN alfa-2a treatment

Variable, n (%) 48-week Peg-IFN alfa-2a, n = 153 96-week Peg-IFN alfa-2a, n = 150

Dose reduction* 17 (11.1) 28 (18.7)

Thrombocytopenia 10 (6.5) 14 (9.3)

Neutropenia 6 (3.9) 11 (7.3)

ALT increased 1 (0.7) 3 (2.0)

Other 4 (2.6) 6 (4.0)

Death 0 0

$1 adverse event 135 (88.2) 140 (93.3)

Treatment-related adverse event 131 (85.6) 136 (90.7)

$1 serious adverse event 4 (2.6) 7 (4.7)

Treatment-related serious adverse event 1 (0.7) 5 (3.3)

Adverse events
y

Leukopenia 70 (45.8) 67 (44.7)

Neutropenia 58 (37.9) 62 (41.3)

Fever 60 (39.2) 60 (40.0)

Thrombocytopenia 45 (29.4) 42 (28.0)

Fatigue 35 (22.9) 37 (24.7)

ALT increased 34 (22.2) 28 (18.7)

Alopecia 27 (17.6) 29 (19.3)

AST increased 25 (16.3) 26 (17.3)

Abnormal liver function 19 (12.4) 22 (14.7)

Headache 19 (12.4) 20 (13.3)

Influenza-like illness 13 (8.5) 21 (14.0)
*Patients may have had more than one reason for reducing dose of study drug;
yPatients may have had more than one adverse event. Events listed are those with an incidence of at least 10%.

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; Peg-IFN, pegylated-interferon.
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patients who do not achieve HBsAg loss at the end of Peg-IFN
alfa-2a treatment should be followed up closely and monitored
for virological relapse, in which case it may be appropriate to
start NA therapy again.

Peg-IFN alfa-2a was generally well tolerated and the safety
profile was similar to that reported in other investigations of
adding or switching to Peg-IFN alfa-2a.19,34 Extending treat-
ment from 48 to 96 weeks did not appear to increase the inci-
dence of adverse events.

A limitation of our study is the lack of information regarding
treatment response to prior NA therapy, such as on-treatment
HBV DNA and HBsAg kinetics, as well as HBV genotype, which
could not be obtained at enrollment as most patients had
undetectable or low levels of HBV DNA. These may impact
subsequent response after switching to Peg-IFN alfa-2a. There
was neither a blank control nor a continued NA control arm as it
would have been unethical because of the associated high
relapse rates and low chance of HBsAg loss relative to Peg-IFN
alfa-2a treatment. Continued NA therapy among patients with
low HBeAg and HBV DNA levels had already been evaluated in
the OSST study, which demonstrated that none of the patients
who continued NA achieved HBsAg loss; therefore, our study
focused on evaluating the optimal treatment duration for
switched patients. Biopsy was not performed and thus it is
unknown if covalently closed circular DNA was eradicated and if
indeed virological cure was achieved in patients with HBsAg
clearance. Findings from this study may only be applicable to
regions such as Asia where HBV genotypes B and C are
common, rather than to regions where genotypes A and D are
prevalent. Finally, longer-term follow-up and testing of immune
parameters should be investigated to further inform which NA-
treated patients can benefit most from switching to Peg-IFN
alfa-2a.

Conclusions

The New Switch study has provided essential data on how
patients who are currently receiving NAs can maximize their
chances of achieving HBsAg loss by switching to finite Peg-
IFN alfa-2a treatment. This analysis showed that sustained
HBsAg loss is attainable in NA-treated patients who switch to
Peg-IFN alfa-2a therapy. Extending treatment duration from
48 to 96 weeks may allow some patients a higher chance of
achieving HBsAg loss, although this outcome was not stat-
istically significant among the overall population in our
study, while baseline and early on-treatment quantitative
HBsAg levels may predict which patients have the highest
likelihood of achieving HBsAg loss with Peg-IFN alfa-2a
treatment and identify selected patients who may benefit
from extended treatment.
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