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Abstract:
Objective Pegylated-interferon monotherapy is the standard treatment for patients with chronic hepatitis B;

however, the factors associated with its therapeutic effects remain unclear.

Methods Patients with chronic hepatitis B were treated with pegylated interferon α-2a for 48 weeks. We

evaluated the kinetics of hepatitis B surface antigen (HBsAg) during treatment and follow-up periods and the

factors associated with an HBsAg response (defined as a change in HBsAg of �-1 log IU/mL from baseline).

Results The study population comprised 50 patients. The median baseline levels of hepatitis B virus DNA

and HBsAg were 5.00 and 3.40 log IU/mL. The median values of HBsAg reduction from baseline were -0.44

(n=48), -0.41 (n=40), and -0.68 (n=11) log IU/mL at the end of treatment and at 48 and 144 weeks post-

treatment, respectively. The rates of HBsAg response were 24.0% and 22.5% at the end of treatment and at

48 weeks post-treatment, respectively. A multivariate analysis identified HBsAg <3.00 log IU/mL as an inde-

pendent baseline factor contributing to the HBsAg response at the end of treatment and 48 weeks post-

treatment (p=1.07×10-2 and 4.42×10-2, respectively). There were significant differences in the reduction of the

HBsAg levels at 12 weeks of treatment and in the incidence of serum ALT increase during treatment between

patients with and without an HBsAg response.

Conclusion These findings suggest that the baseline HBsAg level, HBsAg kinetics at 12 weeks of treat-

ment, and ALT increase during treatment are important factors contributing to the HBsAg response in pe-

gylated interferon α-2a monotherapy for patients with chronic hepatitis B.
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Introduction

The number of patients with persistent hepatitis B virus

(HBV) infection is estimated to be approximately 250 mil-

lion, accounting for 3.5% of the global population (1).

Chronic HBV infection increases the risk of developing liver

cirrhosis and hepatocellular carcinoma (HCC) (2, 3). Spe-
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cifically, the level of hepatitis B surface antigen (HBsAg) is

an important factor associated with HBV-related carcino-

genesis, as well as the HBV DNA level. The incidence of

HCC is reduced in patients with diminished levels of

HBsAg (4) and increased in those with an HBsAg level of

>3.00 log IU/mL even if the HBV DNA level is low (5).

Accordingly, the ultimate goal of treatment for patients with

chronic hepatitis B is to achieve HBsAg clearance (6). How-

ever, at present, there is no effective treatment specific for

HBsAg reduction or clearance. Furthermore, the annual rate

of spontaneous disappearance of HBsAg is approximately

1%; thus, a long time is required to achieve the disappear-

ance of HBsAg (7).

Nowadays, two antiviral agents - nucleos(t)ide analogue

(NA) and interferon (IFN) - are widely available for patients

with chronic hepatitis B. NA inhibits the activity of HBV

polymerase (e.g., entecavir and tenofovir) and has a potent

inhibitory action against HBV replication and a high genetic

barrier to the development of resistance (8, 9). However,

even if NA is administered for a long time, HBsAg de-

creases or disappears in very few patients because NA has

no impact on the denaturation or elimination of covalently

closed circular DNA (cccDNA) (10, 11). IFN, by contrast,

inhibits not only viral multiplication but also immunostimu-

lation activity against hosts, so the elimination of HBV-

infected cells, denaturation of cccDNA, and consequent re-

duction of HBsAg production are expected in comparison

with NA (12, 13). In addition, unlike long-term NA treat-

ment, the IFN treatment period is short, and the therapeutic

effect persists even under a drug-free condition after the

completion of IFN administration (14).

There are two types of IFN preparations: conventional

IFN and pegylated IFN (Peg-IFN). Conventional IFN alpha

(IFNα) is unstable in the circulation, and its half-life is

short; therefore, it has the burden of frequent administration

and adverse effects on the patients (15). Peg-IFNα-2a is pre-

pared by covalently bonding 40-kD molecular-chain polyeth-

ylene glycol to IFNα-2a, therefore showing stable pharma-

cokinetics and an extended half-life in the circulation, lead-

ing to enhanced antiviral efficacy with less frequent admini-

stration, lower frequency, and less severity of adverse events

and consequently favorable outcomes (16).

In several studies from East Asia (Japan and China), it

has been reported that some baseline factors, such as age,

severity of liver fibrosis, and HBV genotype, influence the

effects of conventional IFN and Peg-IFN, including the nor-

malization of the serum alanine aminotransferase (ALT)

level, hepatitis B envelope antigen (HBeAg) clearance, and

loss of HBV DNA levels (17-19). However, these studies

did not investigate which factors are associated with the re-

duction in the HBsAg level (20, 21). In contrast, in several

studies from the West, it was reported that the on-treatment

factor of HBsAg reduction during Peg-IFN monotherapy

was able to predict HBsAg clearance after treat-

ment (22-24), suggesting that the baseline factors contribut-

ing to HBsAg reduction during treatment may influence

HBsAg clearance. Thus far, few studies have reported the

baseline factors associated with HBsAg reduction in Peg-

IFN monotherapy for Japanese chronic hepatitis B patients.

In the present study, we focused on the reduction in the

HBsAg levels and HBsAg kinetics during treatment and in-

vestigated which factors contributed to the HBsAg reduction

under Peg-IFNα-2a monotherapy for Japanese patients with

chronic hepatitis B.

Materials and Methods

Subjects

This study was a multicenter, retrospective study that in-

cluded patients with chronic hepatitis B who were treated

with Peg-IFNα-2a monotherapy between October 2011 and

March 2017 at the following hospitals: Nippon Medical

School Chiba Hokusoh Hospital, Nippon Medical School

Hospital, Ootakanomori Hospital, Ogaki Municipal Hospital,

Kagawa Prefectural Central Hospital, and Ehime Prefectural

Central Hospital. All patients who consented to participate

in the study met the following criteria: 1) HBsAg persis-

tently seropositive and HBsAb seronegative for �6 months

prior to treatment; 2) no history of anti-HBV treatment; 3)

grade 0 or 1 patient status according to the Eastern Coop-

erative Oncology Group Performance Status criteria; 4) se-

rum ALT level �31 IU/L and serum HBV DNA level �3.30

log IU/mL within 6 months prior to treatment; and 5) age

�18 years old. The exclusion criteria were as follows: 1)

presence of cirrhosis or liver failure; 2) presence of malig-

nant tumors; 3) coinfection with hepatitis C virus or human

immunodeficiency virus; 4) presence of other chronic liver

diseases, such as autoimmune hepatitis and primary biliary

cholangitis; 5) ongoing chemotherapy or immunosuppressor/

immunomodulator treatment for any diseases; 6) laboratory

data including a neutrophil count <1,500/μL, a platelet count

<75×103/μL, hemoglobin level <8.5 g/dL, serum albumin

level <3.5 g/dL, and total bilirubin level >2.0 mg/dL; 7) thy-

roid dysfunction; 8) poorly controlled diabetes or hyperten-

sion; 9) history of interstitial pneumonia; 10) depression; or

11) hypersensitivity to Peg-IFN.

This study was designed according to the ethical guide-

lines of the 2013 Declaration of Helsinki and approved by

the ethics committee of each participating institution. Writ-

ten informed consent was obtained from all patients before

their participation.

Treatment protocol

Peg-IFNα-2a (PEGASYS; Hoffmann-La Roche, Basel,

Switzerland) at a dose of 90 μg for the initial 4 weeks and

180 μg for the subsequent 44 weeks was administered

weekly to all patients. Discontinuation and dose reduction in

the Peg-IFN were determined according to the dosing crite-

ria to avoid severe adverse events (grade �3).
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Table　1.　Baseline Characteristics of 50 Patients with 
Chronic Hepatitis B Who Were Treated with Peg-IFNα-
2a Monotherapy.

Factors All patients (n=50)

Age (years)a 45 (22-70)

Gender (Male/Female) 28/22

HBeAg-positive/HBeAg-negative 16/34

HBV DNA (log IU/mL)a 5.00 (3.30->9.10)

HBsAg (log IU/mL)a 3.40 (1.08-5.10)

HBcrAg (log IU/mL)a 3.00 (<2.90-7.00<)

HBV genotype (A/B/C/missing) 7/12/30/1 

White blood cell count (/μL)a 5,170 (2,940-10,800)

Hemoglobin (g/dL)a 14.4 (9.2-16.5)

Platelet count (×103/mm3)a 20.0 (10.5-38.0)

Alanine aminotransferase (IU/L)a 37 (12-312)

Aspartate transaminase (IU/L) 27 (17-279)

α-fetoprotein (ng/mL)a 2.9 (1.1-106.2)

FIB-4 Indexa 1.57 (0.41-12.38)

Categorical variables are given as number. a Continuous variables are 

given as median (range).

Peg-IFNα-2a: pegylated interferon α-2a, HBeAg: hepatitis B envelope 

antigen, HBsAg: hepatitis B surface antigen, HBcrAg: hepatitis B vi-

rus core-related antigen

Laboratory tests and HBV-related markers

Physical, hematological, and biochemical examinations

were performed every two weeks for the first eight weeks

and every four weeks during the remaining treatment period

and the follow-up period. When other treatments, such as

NA, were introduced during the follow-up period, the time

of initiation of other treatments was considered as the cen-

sored time. The levels of serum HBeAg and antibody to

HBeAg (HBeAb) were measured using the ARCHITECT

HBeAg and HBeAb assay kits (Abbott Laboratories, Tokyo,

Japan). HBV genotypes were determined with a commercial

kit, using a combination of epitopes expressed on the pre-S2

region product (HBV Genotype EIA; Institute of Immunol-

ogy, Tokyo, Japan). Serum HBV DNA levels were quanti-

fied using Cobas TaqMan HBV v.2.0 (Roche Diagnostics,

Tokyo, Japan). Serum HBsAg levels were quantified using

the ARCHITECT HBsAg QT assay kit (Abbott Laborato-

ries). Serum HBV core-related antigen (HBcrAg) levels

were quantified using a fully automated analyzer system

(Lumipulse System; Fujirebio, Tokyo, Japan).

HBsAg kinetics and treatment endpoints

Serum HBsAg levels were examined every four weeks

during treatment and every three months post-treatment.

Time-course changes in the HBsAg level from baseline were

analyzed during the treatment and post-treatment periods.

The primary endpoint was an HBsAg change of �-1 log IU/

mL from baseline. The secondary endpoint was serum HBV

DNA decline to <3.30 log IU/mL and serum ALT normali-

zation (<30 IU/L).

Definition of treatment responses

HBsAg-response, virological response, and biochemical

response to Peg-IFN monotherapy were defined as an

HBsAg change of �-1 log IU/mL from baseline (25, 26), an

HBV DNA level <3.3 log IU/mL, and an ALT level <30 IU/

L, respectively. Patients were assessed for HBsAg response,

virological response, and biochemical response at the end of

treatment and at 48 weeks post-treatment. Time-course

changes in the serum HBsAg level from baseline (“HBsAg

kinetics”) were compared between two groups into which

the patients were divided for each baseline variable.

According to a previous study (21), an ALT increase dur-

ing the Peg-IFNα-2a administration period was defined as

an elevated serum ALT level to �100 IU/L or twice the

baseline level and a serum ALT level �50 IU/L. During the

post-treatment period, patients with a serum ALT level �80

IU/L or serum HBV DNA level �5.00 log IU/mL were re-

garded as experiencing relapse of hepatitis, and physicians

considered this an indication for NA treatment in those pa-

tients (27).

Fibrosis markers

In order to evaluate liver fibrosis, the FIB-4 index was

calculated as a fibrosis marker. An FIB-4 index value <1.45

was defined as the absence of advanced liver fibrosis (28).

Statistical analyses

Continuous variables are presented as medians and

ranges, and categorical variables are presented as numbers

and percentages. Categorical variables were compared be-

tween groups using Fisher’s exact test, and continuous vari-

ables were analyzed using the Mann-Whitney U test. The

HBsAg kinetics was examined using Wilcoxon’s signed-rank

test. The optimal cut-off value for the HBsAg reduction lev-

els during treatment for HBsAg response was calculated us-

ing a receiver operating characteristic curve. A logistic re-

gression analysis for univariate comparisons was performed

to investigate whether each factor was associated with

HBsAg response. A multiple logistic regression analysis was

performed to identify significant, independent baseline fac-

tors that contributed to the HBsAg response. All statistical

analyses were performed using the Excel Statistics 2015

software program (SSRI, Tokyo, Japan). The level of statisti-

cal significance was set at p<0.05.

Results

Patient characteristics

A total of 50 patients with chronic hepatitis B were sub-

jected to the current analysis (Table 1). The patients were 28

(56.0%) men and 22 (44.0%) women with a median age of

45 years old (range, 22-70 years old). There were 16

HBeAg-positive patients (32.0%) and 34 HBeAg-negative

patients (68.0%). HBV genotypes A, B, and C were detected
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Figure　1.　Treatment responses in patients treated with Peg-IFNα-2a monotherapy. (a) HBsAg ki-
netics during the treatment and post-treatment periods; HBsAg levels gradually decreased during the 
treatment and follow-up periods. (b) Treatment responses (HBsAg response, virological response, 
and biochemical response) at the end of treatment and 48 weeks post-treatment. Peg-IFNα-2a: pe-
gylated interferon α-2a, HBsAg: hepatitis B surface antigen

(a) (b)

in 7 (14.0%), 12 (24.0%), and 30 (60.0%) patients, respec-

tively. The median HBV DNA and HBsAg levels were 5.00

log IU/mL (range, 3.30->9.10 log IU/mL) and 3.40 log IU/

mL (range, 1.08-5.10 Iog IU/mL), respectively. Other base-

line characteristics are shown in Table 1

Two patients discontinued Peg-IFN treatment at 24 and 41

weeks of treatment due to adverse events (depression and

general fatigue), respectively, while the remaining 48 pa-

tients completed the 48-week treatment course as scheduled.

Thirteen patients received NA treatment during the follow-

up period. The median period from the end of Peg-IFN

treatment to the start of NA administration was 9 months

(range, 3-29 months). The time of the initiation of NA treat-

ment was considered as the censored time, and the median

follow-up period of all patients was 27 months (range, 3-72

months).

Treatment efficacy

The median HBsAg changes from baseline were -0.32

and -0.44 log IU/mL at 24 and 48 weeks of treatment, re-

spectively (p=5.06×10-7 and 5.94×10-8, respectively, com-

pared to baseline; Fig. 1a). During the follow-up period,

these changes were -0.41 and -0.68 log IU/mL at 48 and

144 weeks post-treatment, respectively (p=5.89×10-6 and

1.47×10-3, respectively, compared to baseline; Fig. 1a). The

HBsAg levels thus continued to decline during the treatment

period, and the reduced HBsAg levels were maintained and

decreased further even after treatment had ended (Fig. 1a).

Regarding the analysis including the patients who received

NA treatment during the follow-up period, the median

HBsAg changes from baseline are shown in Supplementary

material 1a.

The rates of HBsAg response were 24.0% (12/50) and

22.5% (9/40) at the end of treatment and at 48 weeks post-

treatment, respectively (Fig. 1b). The rates of virological re-

sponse were 76.0% (38/50) and 55.0% (22/40), respectively

(Fig. 1b). The rates of biochemical response were 30.0%

(15/50) and 72.5% (29/40), respectively (Fig. 1b). Regarding

the analysis including the patients with NA administration

considered to have no response to Peg-IFN treatment, the

rates of HBsAg response, virological response, and bio-

chemical response are shown in Supplementary material 1b.

In the 16 HBeAg-positive patients, the rates of HBeAg

seroconversion were 12.5% (2/16) and 25.0% (4/16), respec-

tively. HBsAg clearance was noted in 2 patients at 112

weeks and in 1 patient at 160 weeks post-treatment. The 3

patients who achieved HBsAg clearance were all HBeAg-

negative and had HBV genotype C. The HBsAg levels at

baseline in the patients who achieved HBsAg clearance were

all less than 3.00 log IU/mL (1.08, 2.27, and 2.96 log IU/

mL; Supplementary material 2).

HBsAg kinetics according to baseline factors

Patients were divided into two groups by each category or

cut-off value, and the HBsAg changes from baseline at the

end of treatment were compared between the two groups.

Regarding the gender, age, presence of HBeAg, HBV geno-

type, HBcrAg level, and FIB-4 index, there were no signifi-

cant differences in the HBsAg attenuation kinetics between

the two groups (Fig. 2a-d). Regarding the baseline HBV

DNA levels, the decrease in the HBsAg level from baseline

was greater in the patients with a baseline HBV DNA level

<5.00 log IU/mL than in those with a baseline HBV DNA

level �5.00 log IU/mL, although the difference was not sta-

tistically significant (-0.64 vs. -0.38 log IU/mL, p=0.119;

Fig. 2e). Regarding the baseline HBsAg level, the decline in

the HBsAg level from baseline was greater in patients with

a baseline HBsAg level <3.00 log IU/mL than in those with

a baseline HBsAg level �3.00 log IU/mL (-0.78 vs. -0.40

log IU/mL, p=1.62×10-2; Fig. 2f).
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Figure　2.　HBsAg kinetics according to baseline factors. (a) Gender, (b) age (c) HBeAg positivity, (d) 
HBV DNA genotypes, (e) HBV DNA levels, and (f) HBsAg levels. HBeAg: hepatitis B envelope anti-
gen, HBsAg: hepatitis B surface antigen

Table　2.　Univariate and Multiple Logistic Regression Analyses of Factors Contributing to 
HBsAg-response at the End of Peg-IFNα-2a Monotherapy.

Univariate Multivariate

Factors OR 95% CI p value OR 95% CI p value

Gender (Female) 2.15 0.57-8.03 0.256

Age (≥40 years) 4.05 0.78-21.02 0.096

HBeAg-negative 2.50 0.47-13.27 0.281

HBV genotype (genotype B) 5.33 1.28-22.25 2.16×10-2

HBV DNA (<5.00 log IU/mL) 5.70 1.33-25.05 1.93×10-2

HBsAg (<3.00 log IU/mL) 7.00 1.67-29.38 7.85×10-3 6.50 1.54-27.39 1.07×10-2

HBcrAg (<3.10 log IU/mL) 2.00 0.52-7.66 0.312

Alanine aminotransferase (<31 IU/L) 4.35 1.09-16.66 3.75×10-2

Platelet count (<18.5×103/mm3) 1.27 0.34-4.74 0.725

FIB-4 Index (<1.45) 1.83 0.47-7.10 0.382

Peg-IFNα-2a: pegylated interferon α-2a, HBeAg: hepatitis B envelope antigen, HBsAg: hepatitis B surface antigen, HBcrAg: 

hepatitis B virus core-related antigen, OR: odds ratio, 95% CI: 95% confidential interval

Baseline factors contributing to HBsAg-response

A univariate analysis identified HBV genotype B, HBV

DNA <5.00 log IU/mL, HBsAg <3.00 log IU/mL, and ALT

<31 IU/L as baseline factors contributing to the HBsAg re-

sponse at the end of treatment. In the multivariate analysis,

HBsAg <3.00 log IU/mL [p=1.07×10-2; odds ratio (OR),

6.50; 95% confidence interval (CI), 1.54-27.39] was an in-

dependent factor contributing to the HBsAg response at the

end of treatment (Table 2).

In the analysis of 40 patients not treated with NA within

48 weeks after the completion of treatment, univariate and

multivariate analyses identified HBsAg <3.00 log IU/mL (p=

4.42×10-2; OR, 4.90; 95% CI, 1.04-23.04) as an independent

baseline factor contributing to the HBsAg response at 48

weeks post-treatment (Table 3).

Next, baseline factors contributed to HBsAg response

were investigated according to HBeAg positivity. In the

HBeAg-positive patients, a logistic regression analysis could

not be performed due to the small sample size. Univariate

and multivariate analyses identified HBsAg <3.00 log IU/

mL (p=2.47×10-2; OR, 7.93; 95% CI, 1.56-86.53) as a sig-

nificant, independent baseline factor contributing to the

HBsAg-response at 48 weeks post-treatment in HBeAg-

negative patients.
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Figure　3.　The comparison of HBsAg kinetics during Peg-IFNα-2a monotherapy between HBsAg 
responders and non-responders. Significant differences between HBsAg responders and non-re-
sponders were noted at 12 weeks of treatment and increased with time. Peg-IFNα-2a: pegylated inter-
feron α-2a, HBsAg: hepatitis B surface antigen

Table　3.　Univariate and Multiple Logistic Regression Analyses of Factors Contributing to 
HBsAg-response at 48 Weeks after the End of Peg-IFNα-2a Monotherapy.

Univariate Multivariate

Factors OR 95% CI p value OR 95% CI p value

Gender (Female) 1.52 0.34-6.75 0.583

Age (≥40 years) 1.67 0.29-9.52 0.565

HBeAg-negative 1.19 0.19-7.24 0.850

HBV genotype (genotype B) 1.22 0.24-5.98 0.804

HBV DNA (<5.00 log IU/mL) 2.42 0.51-11.51 0.263

HBsAg (<3.00 log IU/mL) 7.35 1.28-41.98 2.49×10-2 4.90 1.04-23.04 4.42×10-2

HBcrAg (<3.10 log IU/mL) 1.25 0.26-5.82 0.776

Alanine aminotransferase (<31 IU/L) 1.51 0.34-6.75 0.583

Platelet count (<18.5×103/mm3) 3.95 0.87-17.99 0.076

FIB-4 Index (<1.45) 1.06 0.26-4.37 0.933

Peg-IFNα-2a: pegylated interferon α-2a, HBeAg: hepatitis B envelope antigen, HBsAg: hepatitis B surface antigen, HB-

crAg: hepatitis B virus core-related antigen, OR: odds ratio, 95% CI: 95% confidential interval

HBsAg kinetics and ALT increase during Peg-IFN

treatment

The HBsAg kinetics during treatment were compared be-

tween patients with and without an HBsAg response at 48

weeks post-treatment. As shown in Fig. 3, the HBsAg levels

continued to decline in HBsAg responders, whereas they

were slightly reduced in HBsAg non-responders. Significant

differences between the two groups were noted at 12 weeks

of treatment, increasing with time (-0.65 vs. -0.09 log IU/

mL at 12 weeks, p=6.01×10-3, Fig. 3). The optimal cut-off

value of the HBsAg reduction from baseline at 12 weeks for

predicting the HBsAg response at 48 weeks post-treatment

was -0.30 log IU/mL. Similarly, in the analysis including the

patients with NA administration considered to have no

HBsAg response, significant differences were shown at 12

weeks of treatment between HBsAg responders (n=9) and

HBsAg non-responders (n=41) (-0.58 vs. -0.12 log IU/mL at

12 weeks, p=4.29×10-2, Supplementary material 3).

During the treatment period, the serum ALT levels were

higher in HBsAg responders than in non-responders and

showed a peak at 24 weeks, although the differences were

not statistically significant (70 vs. 41 IU/L at 24 weeks, p=

0.306, Fig. 4). The proportion showing an ALT increase dur-

ing treatment was significantly higher among HBsAg re-

sponders than among non-responders [88.9% (8/9) vs.

38.7% (12/31), p=1.97×10-2; Fig. 4]. In the analysis includ-

ing the patients with NA administration considered to have
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Figure　4.　A comparison of the time-course changes in serum ALT levels and the prevalence of ALT 
increase during Peg-IFNα-2a monotherapy between HBsAg responders and non-responders. Serum 
ALT levels in HBsAg responders were more elevated than those in HBsAg non-responder. The pro-
portion of ALT increase during treatment for HBsAg responders was significantly higher than that 
in HBsAg non-responders. ALT: alanine aminotransferase, Peg-IFNα-2a: pegylated interferon α-2a, 
HBsAg: hepatitis B surface antigen

no HBsAg response, the results were similar (Supplementary

material 4).

Next, among the patients with an ALT increase during

treatment, the baseline factors were compared between HBs

responders and HBsAg non-responders. The baseline HBsAg

and HBV DNA levels in HBsAg responders were numeri-

cally lower than those in HBsAg non-responders (2.26 vs.

3.11 and 3.40 vs. 4.90 log IU/mL, respectively), although

not to a statistically significant degree (p=0.113 and p=

0.267, respectively).

Baseline characteristics of patients who required NA

administration

Among the 13 patients who received NA treatment be-

cause of relapse of hepatitis during the follow-up period, 11

were treated with entecavir, and 2 were treated with teno-

fovir disoproxil fumarate. The baseline factors were com-

pared between the patients who did and did not require NA

administration. Patients receiving NA were younger than

those not receiving NA (35 vs. 49 years old, p=1.01×10-3).

The HBeAg-positive rate was significantly higher in patients

receiving NA than in those not receiving NA [76.9% (10/13)

vs. 48.6% (18/37), p=7.08×10-6]. The serum baseline levels

of HBV DNA (9.00 vs. 5.00 log IU/mL, p=6.26×10-4),

HBsAg (4.38 vs. 3.15 log IU/mL, p=1.13×10-4), HBcrAg

(6.80 vs. 2.90 log IU/mL, p=7.91×10-6), and ALT (72 vs. 33

IU/L, p=6.07×10-3) in patients receiving NA were signifi-

cantly higher than those in patients not receiving NA (Ta-

ble 4).

Discussion

The present study focused on the effect of 48-week Peg-

IFNα-2a monotherapy on the HBsAg kinetics and the base-

line and on-treatment factors associated with the HBsAg re-

sponse in Japanese patients with chronic hepatitis B. The re-

sults were as follows: 1) the HBsAg levels persistently de-

clined during treatment, and the favorable response contin-

ued even after treatment completion; 2) HBsAg <3.00 log

IU/mL at baseline was the only significant, independent fac-

tor associated with the HBsAg response; 3) elevated ALT

values and an ALT increase during treatment occurred more

frequently in HBsAg responders than in non-responders; and

4) a significant reduction in the HBsAg levels was observed

as early as at 12 weeks of treatment in HBsAg responders.

Recently, it was suggested that the HBsAg kinetics are an

important surrogate marker for evaluating anti-HBV treat-

ment effects (4-6). Peg-IFN has been shown to be able to

reduce the amount of circulating HBsAg and clear HBsAg

from the serum, whereas NA has little or no such actions
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Table　4.　Comparison of Patient Characteristics between Patients Who Needed NA Administra-
tion and Those Who Did Not Need NA Administration during the Follow-up Period.

Factors
Patients who needed

NA administration (n=13)

Patients who did not need

NA administration (n=37)
p value

Age (years)a 35 (26-58) 49 (22-70) 1.01×10-3

Gender (Male/Female) 10/3 18/19 7.08×10-6

HBeAg-positive/HBeAg-negative 10/3 18/19 7.08×10-6

HBV DNA (log IU/mL)a 9.00 (3.70->9.10) 5.00 (3.30-9.0) 6.26×10-4

HBsAg (log IU/mL)a 4.38 (2.10-5.10) 3.15 (1.08-4.58) 1.13×10-4

HBcrAg (log IU/mL)a 6.80 (3.50-7.00<) 2.90 (<2.90-7.00<) 7.91×10-6

HBV genotype (A/B/C/missing) 2/0/10/1 5/12/20/0 0.095

Platelet count (×103/mm3)a 19.6 (10.5-36.7) 20.0 (11.0-38.0) 0.652

Alanine aminotransferase (IU/L)a 72 (12-312) 33 (13-228) 6.07×10-3

α-fetoprotein (ng/mL)a 5.2 (1.8-106.2) 2.9 (1.0-49.7) 0.075

Categorical variables are given as number. a Continuous variables are given as median (range).

NA: nucleos (t) ide analogue, HBeAg: hepatitis B envelope antigen, HBsAg: hepatitis B surface antigen, HBcrAg: hepatitis 

B virus core-related antigen

despite potently inhibiting HBV replication (10-13). How-

ever, unlike NA, Peg-IFN frequently causes adverse events

with potentially high severity, causing intolerability and lim-

iting its use and treatment period (29). Therefore, the identi-

fication of factors associated with a favorable treatment re-

sponse will narrow down the number of suitable patients

and improve the treatment outcomes.

Thus far, several factors have been reported to be associ-

ated with the effect of conventional IFN, whereas no influ-

ential factors have been reported yet for the outcome of

Peg-IFN (17-20). In the natural course of chronic HBV in-

fection, the HBsAg attenuation rate is accelerated with the

reduction in the HBsAg level (7). Similarly, in Peg-IFN

monotherapy, HBsAg clearance tends to occur with reduced

HBsAg levels (22-24). Therefore, the determination of fac-

tors contributing to HBsAg reduction in Peg-IFN treatment

may help identify patients who are likely to achieve HBsAg

clearance.

The present study demonstrated that a low baseline

HBsAg level (<3.00 log IU/mL) significantly and independ-

ently contributed to the HBsAg response at the end of Peg-

IFNα-2a monotherapy and at 48 weeks post-treatment.

However, other studies have failed to show that the baseline

HBsAg level predicts the treatment outcomes (30, 31). Phy-

sicians should note the following points when interpreting

the results of this study: patients with a low baseline HBsAg

level include not only chronic hepatitis B patients but also

inactive carriers for whom antiviral therapy is not indicated

as well as cases with advanced liver fibrosis where Peg-IFN

therapy is contraindicated. Therefore, the indication for Peg-

IFN monotherapy should be carefully decided by a hepa-

tologist. However, some studies have reported that reduced

HBsAg levels during treatment can predict the outcomes of

Peg-IFNα-2a monotherapy (22-24, 30, 31). In the present

study, we compared the on-treatment HBsAg kinetics be-

tween patients with and without an HBsAg response at 48

weeks post-treatment; the HBsAg levels continued to decline

in HBsAg responders but were slightly reduced in HBsAg

non-responders. Notably, a significant reduction in the

HBsAg levels was noted as early as at 12 weeks of treat-

ment in HBsAg responders, and the significant differences

between HBsAg responders and non-responders increased

with time. The optimal cut-off value for the HBsAg decline

levels from baseline to 12 weeks for predicting HBsAg re-

sponse at 48 weeks post-treatment was -0.30 log IU/mL.

For Peg-IFNα-2a monotherapy, a favorable therapeutic ef-

fect for HBV genotype A has been reported (20), whereas

the present study identified genotype B as a baseline factor

contributing to the HBsAg response at the end of treatment

in a univariate analysis but not in a multivariate analysis.

There were differences in the age, proportion of HBeAg-

positive patients and baseline HBsAg levels between patients

with genotypes B and non-B (Supplementary material 5).

The differences in the baseline characteristics of patients

among genotypes might affect the result of this study.

An ALT increase was reported to contribute to favorable

outcomes in the natural course and with conventional IFN

treatment (7, 32). In the natural course, it promoted a rapid

decline and greater annual reductions of serum HBsAg lev-

els in patients who achieved HBsAg clearance (7). With

conventional IFN treatment, however, it was predictive of a

virological response in patients with high serum HBV DNA

levels (32). Regarding Peg-IFN therapy, an elevated serum

ALT level was reportedly associated with the treatment re-

sponse (21, 33, 34). In addition, an ALT increase occurred

more frequently in responders than in non-responders, re-

sulting in a pronounced decline in the HBsAg levels, and

HBsAg clearance was achieved only in patients experiencing

an ALT increase (33, 34). In the present study, elevated ALT

levels during treatment occurred more frequently in patients

who achieved an HBsAg response than in those without a

response. These findings might be attributable to the host

immune response induced by the immunomodulatory activ-

ity of Peg-IFN. HBV-infected hepatocytes might therefore

be destroyed, resulting in a reduction in the intrahepatic

cccDNA and serum HBsAg levels.
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In the present study, 13 patients began to receive NA dur-

ing the follow-up period due to relapse of hepatitis. We as-

sessed the baseline factors of patients who did and did not

require NA administration (Table 4). As a result, patients re-

ceiving NA was younger and had a higher HBeAg-positive

rate and higher serum levels of HBV DNA, HBsAg, and

HBcrAg compared to those not receiving NA. Therefore,

younger patients who are HBeAg-positive and have high se-

rum HBV DNA, HBsAg, and HBcrAg levels might require

NA therapy, including tenofovir disoproxil fumarate and ten-

ofovir alafenamide, which was recently reported to have an

HBsAg-reducing action (35), after the cessation of Peg-IFN

treatment. These findings suggest that 48-week Peg-IFN

monotherapy may be insufficient; therefore, additive NA ad-

ministration or extended Peg-IFN treatment may be needed

for such patients who are likely to have higher viral multi-

plication potency. In addition, retreatment with Peg-IFN

monotherapy might also be an important strategy for se-

quential therapy in cases with elevated ALT levels.

Several limitations associated with the present study war-

rant mention. First, the number of patients analyzed in the

study, especially the HBeAg-positive ones, was small. Sec-

ond, the follow-up duration was short, so a further study

will need to be conducted to clarify the long-term effective-

ness of 48-week Peg-IFNα-2a monotherapy.

In conclusion, the present study suggests that the baseline

HBsAg level, ALT increase during treatment, and the on-

treatment HBsAg kinetics are important factors contributing

to the HBsAg response in Peg-IFNα-2a monotherapy for

Japanese patients with chronic hepatitis B. Specifically,

monitoring the HBsAg kinetics during the first 12 weeks of

treatment may be useful for predicting the HBsAg response.
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