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Abstract
AIM
To investigate the efficacy of switching to pegylated 
interferon-α-2a (PegIFNα-2a) treatment in nucleos(t)ide 
analog (NA)-treated chronic hepatitis B (CHB) responder 
patients. 

METHODS
A 48-wk prospective and retrospective treatment trial 
of NA-treated CHB patients who had received entecavir 
(ETV) for at least 48 wk and had serum hepatitis B 
virus (HBV)-DNA < 500 IU/mL, serum hepatitis B 
envelope antigen (HBeAg) < 100 S/CO, serum alanine 
aminotransferase, and aspartate aminotransferase 
levels < 2 × the upper limit of normal of 40 IU/L was 
performed. The effects on virological and serological 
responses and adverse reactions to 0.5 mg daily ETV 
for 48 wk vs  switching to PegIFNα-2a were compared. 
Forty-four patients were randomized to be switched 
from NA treatment to the PegIFNα-2a group, and 44 
patients were simultaneously randomized to the ETV 
group. 

RESULTS
After 48 wk of therapy, the decrease in hepatitis B 
surface antigen (HBsAg) levels was greater in the 
PegIFNα-2a group than in the ETV group (3.1340 log10 
IU/mL vs  3.6950 log10 IU/mL, P  = 0.00). Seven patients 
who were anti-HBs-positive at baseline achieved HBsAg 
loss when switched to PegIFNα-2a (15.91% vs  0%, 
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P  = 0.018). The HBeAg serological conversion rate 
was higher in the PegIFNα-2a group than in the ETV 
group; however, the difference was not significant 
because of the small sample sizes (34.38% vs  21.88%, 
P  = 0.232). In the PegIFNα-2a group, patients with 
HBsAg levels < 1500 IU/mL at baseline had higher 
HBeAg seroconversion and HBsAg loss rates at week 
48 than those with HBsAg levels ≥ 1500 IU/mL 
(HBeAg seroconversion: 17.86% vs  62.5%, P  = 0.007; 
HBsAg loss: 41.67% vs  6.25%, P  = 0.016). Moreover, 
patients with HBsAg levels < 1500 IU/mL at week 24 
had higher HBsAg loss rates after therapy than those 
with HBsAg levels ≥ 1500 IU/mL (36.84% vs  0%, P  = 
0.004). However, there were no statistically significant 
differences in HBeAg seroconversion rates (47.06% vs  
25.93%, P  = 0.266). 

CONCLUSION
NA-treated CHB patients switched to sequential 
PegIFNα-2a achieved highly potent treatment ter
mination safely. 

Key words: Chronic hepatitis B; Entecavir; pegylated 
interferon-α-2a; Sequential therapy; Effect

© The Author(s) 2016. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: It is necessary to achieve termination 
safely with minimal risk of long-term resistance in 
nucleos(t)ide analog (NA)-treated chronic hepatitis B 
(CHB) patients. We studied NA-treated CHB patients 
who stopped NAs safely and achieved sustained 
virological and immunological responses after treatment. 
We clarified the efficacy and safety of sequential 48-wk 
pegylated interferon-α-2a (PegIFNα-2a) in NA-treated 
CHB patients during and after treatment termination. 
Patients were selected based on the initial serum 
hepatitis B surface antigen (HBsAg) level. PegIFNα-
2a was adjusted based on HBsAg levels at 24 wk 
of treatment, an important and significant factor in 
achieving treatment termination safely with immune 
control.
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INTRODUCTION
Hepatitis B virus (HBV) infection is a significant clinical 
problem globally: it is estimated that approximately 
240 million individuals are chronically infected with 
HBV worldwide[1]. The prevalence of HBV varies 

markedly among regions. China is an intermediate 
endemic area. According to a national epidemiological 
survey in China in 2006, among those aged 1-59 
years, 7.18% are hepatitis B surface antigen (HBsAg)-
positive[2]. There are approximately 100 million 
individuals living with chronic hepatitis B (CHB) virus 
infection in China, including approximately 2 million 
patients. Approximately 20%-30% of chronically 
infected persons will develop cirrhosis and/or 
hepatocellular carcinoma (HCC). The World Health 
Organization (WHO) estimates that 0.65 million 
deaths annually are attributable to complications from 
hepatitis B, including cirrhosis and HCC, which are 
strongly associated with hepatitis B envelope antigen 
(HBeAg) positivity and serum HBV DNA replication[1]. 
Additionally, patients who are persistently HBeAg-
positive are at higher risk of developing liver cirrhosis 
(3.5% per year)[1]. Therefore, standardized antiviral 
treatment is required to improve the prognosis of CHB. 
Current anti-HBV drugs are divided into two types. One 
of these is nucleoside analogs (NAs), a large class of 
direct antiviral drugs. In clinical practice, the duration 
of treatment of CHB with NAs is unclear. The role of 
NAs is to inhibit replication of the HBV DNA and reduce 
the amount of HBV in the blood to achieve therapeutic 
improvement. However, NAs have a single target 
and replace the nucleoside during HBV polymerase 
extension, resulting in termination of chain extension 
during the viral replication process, thus inhibiting viral 
replication[3,4]. Therefore, treatment with NAs greatly 
inhibits viral replication and relieves inflammation but 
does not eliminate the virus completely nor produces 
enduring HBeAg seroconversion or HBsAg clearance. 
Most importantly, NAs almost always produce drug 
resistance and relapse after discontinuation of 
therapy. Therefore, to reduce the risk of liver function 
decompensation, liver cirrhosis and HCC progression 
in patients with hepatitis B, a long-term antiviral 
treatment to inhibit HBV is required.

NAs are used widely (about 90%) in CHB 
treatment in China. However, not all patients are 
willing to continue taking NAs continuously, despite 
concerns regarding relapse after treatment, and hope 
to be able to stop taking the medicine safely. Realizing 
these hopes represents a tremendous challenge for 
NA-treated CHB patients. 

Interferon (IFN) is another type of drug that has 
antiviral activity and acts as an immune regulator by 
inducing host cytokines to inhibit multiple aspects 
of viral replication. The European Association for 
the Study of the Liver (EASL)[5] has indicated that 
IFN therapy is the preferred treatment option for 
HBeAg-positive patients who achieve stable HBeAg 
seroconversion and for HBeAg-negative patients 
who achieve sustained response after therapy. An 
advantage of IFN is that the duration of IFN anti-HBV 
treatment has a clear treatment course, which is widely 
used for the clinical treatment of CHB. Therefore, 
recent research has focused on a combination therapy 
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of IFN and NAs to exploit the antiviral and immune 
regulation effects of these drugs. The combination of 
NAs with IFN improves interferon tolerance, inhibits 
covalently closed circular DNA (cccDNA) transcription, 
improves the initial response rate, prevents or delays 
the generation of NA-resistant mutations and prevents 
the generation of multidrug-resistant mutations[6]. 
Therefore, a clinical treatment regimen with a shorter 
course that allows CHB patients to stop NA treatment 
safely might be feasible. To ensure that CHB patients 
who were treated with NAs can safely stop taking NAs 
and obtain lasting immune control, the Expert Meeting 
of China in 2013[7] suggested that CHB patients 
treated with NAs should switch to pegylated interferon 
(Peg-IFN) or pursue a combined treatment. NA-treated 
CHB patients who switch to IFN have been reported 
to achieve higher rates of sustained virological and 
serological responses than those continuing with 
NA monotherapy[8,9]. However, supporting medical 
evidence from clinical trials or clinical, real-life data are 
lacking.

To help NA-treated CHB patients stop NAs safely 
and achieve sustained virological and immunological 
responses after treatment, we investigated the efficacy 
and safety of switching NA-treated CHB patients 
to sequential 48-wk PegIFNα-2a by observing the 
virological response, HBsAg or HBeAg seroconversion 
rates, and other indicators.

MATERIALS AND METHODS
Study population 
This study was a 48-wk prospective and retrospective 
treatment trial comparing the efficacy and safety of 0.5 
mg entecavir (ETV, Baraclude, Bristol-Myers Squibb) 
daily for 48 wk compared to switching to pegylated 
interferon alpha-2a (PegIFNα-2a, F. Hoffmann-La 
Roche Ltd, Basel, Switzerland). All patents were 
followed up for 24 wk (Figure 1). Patients assigned 
to PegIFNα-2a received 180 µg/wk for 48 wk, with 
the first 12 wk overlapping with 0.5 mg daily ETV. 
Patients assigned to the ETV group continued with ETV 
monotherapy. A total of 88 patients who had received 

ETV treatment for at least 48 wk were recruited from 
the Second Hospital affiliated with Guangzhou Medical 
University between January 1, 2013, and December 
31, 2015. Patients were randomized to receive 
PegIFNα-2a 180 µg/wk or continue 0.5 mg daily ETV 
for 48 wk. Eligible patients were HBsAg-positive, had 
serum HBV-DNA < 500 IU/mL, serum HBeAg < 100 
S/CO, and serum alanine aminotransferase (ALT) and 
aspartate aminotransferase (AST) levels < 2 × the 
upper limit of normal (ULN) of 40 IU/L. Patients with 
decompensated cirrhosis and HCC were excluded; as 
were patients co-infected with hepatitis A, C, or D; 
those who had been pre-treated with other antivirals; 
and patients with a history or evidence of other chronic 
liver diseases, including autoimmune hepatitis or 
alcohol liver disease.

Curative effect
HBeAg seroconversion was defined as HBeAg loss 
(HBeAg < 1.0 S/CO) and HBeAb positivity (HBeAb > 
1.0 S/CO). HBsAg loss was defined as HBsAg < 0.05 
IU/L. HBsAg seroconversion was defined as HBsAg loss 
and HBsAb positivity (HBsAb >10.0 IU/L).

Observation methods
Clinical examination and routine laboratory tests were 
performed at the beginning of therapy, at 4, 8, 12, 24, 
36, and 48 wk during antiviral therapy and at follow-
up at 12 and 24 wk after therapy. Biochemical [serum 
AST, ALT, creatinine (Cr), and glucose (Glu)] and 
virological parameters (HBeAg, HBAb, HBcAb status 
and HBV DNA levels) were measured at each visit. 
Serum HBV DNA was detected using either a standard 
generic HBV DNA assay (Da An Gene, normal level of 
HBV DNA < 500 IU/mL) or the COBAS TaqMan HBV 
Test (Roche Molecular Diagnostics, Pleasanton, CA, 
United States). HBeAg, HBeAb, HBcAb status was 
detected using chemiluminescence measurements. 
The laboratory technicians were unaware of the trial. 
The PegIFNα-2a group was divided into an HBsAg 
< 1500 IU/mL group and an HBsAg ≥ 1500 IU/mL 
group based on the HBsAg level at baseline and after 
24 wk of therapy.
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Figure 1  Trial design. HBV: Hepatitis B virus; CHB: Chronic hepatitis B; HBeAg: Hepatitis B envelope antigen; ULN: Upper limit of normal; ALT: Alanine 
aminotransferase; PegIFNα-2a: Pegylated interferon-α-2a; ETV: Entecavir; Qd: Quaque die; Po: Peros.
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Table 1  Patient demographics and baseline characteristics

α = 0.05. 1Non-parametric Wilcoxon test; 2Pearson’s χ 2 test. ALT: Alanine aminotransferase; HBsAg: Hepatitis B surface antigen; HBeAg: Hepatitis B 
envelope antigen; PegIFNα-2a: Pegylated interferon-α-2a; ETV: Entecavir.

Table 2  Patient demographics after 48 wk of therapy

α = 0.05. 1Non-parametric Wilcoxon test; 2Pearson’s χ 2 test. HBsAg: 
Hepatitis B surface antigen; PegIFNα-2a: PEGylated interferon-α-2a; ETV: 
Entecavir.

Statistical analysis
Statistical analysis was conducted using SPSS version 
13.0 software. Quantitative data were analyzed by a 
t-test or non-parametric Wilcoxon test as appropriate, 
and qualitative data were analyzed by Pearson’s χ2 test 
and Fisher’s exact test.

RESULTS
Baseline in the PegIFNα -2a and ETV groups
There were 88 patients in the trial (PegIFNα-2a, n 
= 44; ETV, n = 44), and all patients accepted the 
regular 48 wk of treatment and 24 wk of follow-up. 
The mean age was 35.41 years (95%CI: 32.68-39.03) 
in the PegIFNα-2a group and 35.43 years (95%CI: 
32.42-38.43) in the ETV group. There were no 
statistically significant differences in age, gender or 
serum biochemical data between the two groups (Table 
1).

Efficacy
HBsAg levels in patients in the PegIFNα-2a 
group (Figure 2): During therapy, HBsAg levels were 
3.7902, 3.5405, 3.4661, 3.2511, and 3.1340 log10 
IU/mL at baseline and weeks 12, 24, 36, and 48 of 
therapy, respectively. However, the changes were small 
in the ETV group. After 48 wk of therapy, the decrease 
in HBsAg levels was greater in the PegIFNα-2a group 

than in the ETV group (3.1340 log10 IU/mL vs 3.6950 
log10 IU/mL, P = 0.00, Table 2).

Serological response (Table 2): In the PegIFNα-2a 
group, seven of the 44 patients achieved HBsAg loss, 
and one patient exhibited HBsAg seroconversion. By 
contrast, no patients in the ETV group achieved HBsAg 
loss or HBsAg seroconversion after 48 wk of therapy. 
More patients attained HBsAg loss in the PegIFNα-
2a group (15.91%) than in the ETV monotherapy 
group (15.91% vs 0%, P = 0.018). There were five 
and two individuals who remained HBeAg-positive 
and -negative at baseline, respectively. During the 
NA treatment period, both the PegIFNα-2a and ETV 
groups experienced HBeAg seroconversion. The 
HBeAg serological conversion rate was higher in the 
PegIFNα-2a group than in the ETV group, although 
the difference was not significant because of the small 
sample sizes (34.38% vs 21.88%, P = 0.232).

As the treatment time increased, the decrease in 
HBsAg levels became more obvious. Significantly more 
patients (Figures 3 and 4) in the PegIFNα-2a group 
had HBsAg levels of <100 IU/mL after treatment 
than before treatment (50.00% vs 9.09%, P = 0.00). 
Among patients with HBsAg levels < 1500 IU/mL, the 
percent changes were 72.73% vs 25.00%, P = 0.00, 
and in patients with HBsAg levels < 3000 IU/mL, the 
percent changes were 86.36% vs 36.36%, P = 0.00.

Early HBsAg decline predicted the response at 
week 48. The highest rates of HBeAg seroconversion 
and HBsAg loss were observed in patients with an 
HBsAg level < 100 IU/mL at week 24 (Figures 5 and 
6). In the PegIFNα-2a group, patients with an HBsAg 
level < 100 IU/mL, an HBsAg level < 1500 IU/mL, or 
an HBsAg level < 3000 IU/mL achieved 50%, 42.2%, 
and 40.74% HBeAg seroconversion at week 48, 
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PegIFNα-2a ETV P value

Age (yr), mean 35.41 (95%CI: 32.68-39.03) 35.43 (95%CI: 32.42-38.43) 0.8321

Male 62.86% 68.57% 0.6152

ALT (U/L), mean 34.60 (95%CI: 30.31-38.89) 33.06 (95%CI: 30.15-35.96) 0.7451

HBsAg (IU/mL), mean 6168.8630 (95%CI: 3841.12-8496.60) 5879.4557(95%CI: 3643.06-8115.85) 0.9601

HBeAg (+) 29/44 (65.91%) (27/44) 61.36% 0.6582

PegIFNα-2a ETV P value

HBsAg levels (log10 IU/mL)       3.1340 3.6950 0.001

HBsAg loss rate (%) 15.91 0.0000   0.0182

Figure 2  Hepatitis B surface antigen levels in patients in the PEGylated 
interferon α-2a group and the entecavir group across therapy. HBsAg: 
Hepatitis B surface antigen; ETV: Entecavir.
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respectively.
In the PegIFNα-2a group, patients with an HBsAg 

level < 100 IU/mL, an HBsAg level < 1500 IU/mL, or 
an HBsAg level < 3000 IU/mL achieved 50%, 36.84% 
and 25.93% HBsAg loss at week 48, respectively.

In the PegIFNα-2a group, patients with an HBsAg 
level < 1500 IU/mL at baseline had higher HBeAg 
seroconversion and HBsAg loss rates at week 48 
compared with those with an HBsAg level ≥ 1500 
IU/mL (HBeAg seroconversion: 62.5% vs 17.86%, P 
< 0.05; HBsAg loss: 41.67% vs 6.25%, P < 0.05). 
Moreover, those with an HBsAg level < 1500 IU/mL 
at week 24 had higher HBsAg loss rates after therapy 
compared with those with an HBsAg level ≥ 1500 
IU/mL (36.84% vs 0%, P < 0.05). However, the 
differences in HBeAg seroconversion between the 
groups were not significant (47.06% vs 25.93%, P > 
0.05) (Table 3).

Off-treatment follow-up: Week 24 responders
During the 24-wk follow-up, all the patients who 
switched to PegIFNα-2a maintained HBV-DNA negative 
status and normal serum AST and ALT.

Thirty-five patients, including two who were 
HBeAg-positive after 48 wk of treatment with PegIFNα-
2a, experienced HBeAg seroconversion during 24 wk 
of follow-up. The cumulative HBeAg seroconversion 
rate was 41.46%, whereas no patients achieved 
HBeAg seroconversion in the ETV group. However, 
the difference between the groups was not significant 
(41.46% vs 21.95%, P = 0.058).

The HBsAg level of one patient who lost HBsAg 
with PegIFNα-2a treatment for 48 wk was 0.67 IU/mL 
at the 24th wk of follow-up, even though the patient 
maintained HBeAg seroconversion, HBV-DNA negative 
status and normal serum ALT and AST.

One patient who received PegIFNα-2a developed a 
complication of hyperthyroidism during week 39, and 
the patient was not discontinued due to methimazole 
treatment.

Adverse events, including headache, dry mouth, 
weakness and decreases in leucocytes, erythrocytes, 
and platelets, occurred in the majority of patients. One 

of the 35 patients in the PegIFNα-2a group had these 
adverse events, which were mild and had no effect on 
treatment progress. However, a minority of patients 
in the ETV group had the above-mentioned adverse 
events.

DISCUSSION
In our study, regardless of the baseline levels or 
HBeAg positivity or negativity of the two groups of 
CHB patients, HBV DNA was fully suppressed by 1-5 
years of NA treatment. Despite this suppression, these 
patients remained HBeAg-positive, albeit at lower 
levels. Compared with ETV monotherapy, the addition 
of PegIFNα-2a for 48 wk, based on HBsAg-titer 
monitoring produced higher HBeAg seroconversion, 
greatly decreased HBsAg levels, and achieved HBsAg 
loss and even HBsAg seroconversion with no relapse 
after 24 wk of follow-up. These results are similar to 
Ouzan’s report[10].

The NEPTUNE study[11] indicated that 14% of 
patients treated with PegIFN for one year had deferred 
HBeAg seroconversion, and 86% of the patients 
achieved HBeAg seroconversion during the therapy. 
In this study, the rate of HBeAg seroconversion was 
21.95%, which lower than the rate after PegIFNα-
2a treatment (36.59% vs 21.95%, P = 0.145). 
This result is consistent with previous research[12] 
on ETV monotherapy. Moreover, we observed that 
PegIFNα-2a was effective even after treatment was 
terminated. The OSST study[9] confirmed higher 
HBeAg seroconversion rates in the PegIFNα-2a group 
compared with the ETV group (14.9% vs 6.1%, P = 
0.0467). The differences in HBeAg seroconversion 
between the two groups were not significant, possibly 
because of the small sample size in our study.

HBsAg loss is considered the ultimate long-
term goal of antiviral therapy by the Asian Pacific 
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Figure 4  Proportion of patients in different hepatitis B surface antigen 
level groups during pegylated interferon α-2a sequential therapy. HBsAg: 
Hepatitis B surface antigen.
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Figure 3  Change in hepatitis B surface antigen levels during PEGylated 
interferon α-2a sequential therapy. HBsAg: Hepatitis B surface antigen.
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Association for the Study of the Liver, EASL, and the 
American Association for the Study of the Liver[5,13,14]. 
However, achieving HBsAg loss and sustained 
virological and serological responses is difficult with 
general treatment using NAs. The median number 
of years of NA treatment required for HBsAg loss is 
52.2 years (interquartile range: 30.8-142.7)[15]. In 
our study, 50% of patients exhibited a reduction of 
HBsAg levels to less than 100 IU/mL after PegIFNα-
2a therapy, and 86.36% of patients had HBsAg 
levels < 1500 IU/mL. The level of serum HBsAg was 
predominantly and closely associated with intrahepatic 
cccDNA levels[16]. HBsAg levels < 100 IU/mL at the 
end of the treatment indicated a sustained response 
to NA-induced HBeAg seroconversion[17]. At the 3-year 
post-treatment follow-up, 52% of the patients with 
HBsAg levels < 10 IU/mL at the end of treatment 
achieved HBsAg loss[18]. Moreover, IFN has both 
antiviral and immunomodulatory effects, and thus 
decreases the amount of cells containing the HBV 
intrahepatic cccDNA molecule, which is required for 
sustained, chronic HBV infection[6]. Therefore, patients 
switching to PegIFNα-2a might achieve permanent 
HBeAg seroconversion and even achieve HBsAg loss 
to reach the ideal endpoint of therapy. Experts have 
suggested that to resolve long-term medication 
problems, and achieve higher HBeAg seroconversion, 
HBsAg loss and sustained response after treatment 
termination, NA-treated CHB patients should receive 
the combination therapy or switch to PegINF[7].

Shouval et al[19] demonstrated that after 48 wk 
of ETV treatment alone and 24 wk of follow-up, the 
virological relapse rate was 97%, and 39% of patients 
had serum ALT of less than 1 × ULN. Additionally, Seto 

et al[20] indicated that after 24 and 48 wk of entecavir 
treatment, 74.2% and 91.4% of patients suffered 
recurrent viremia. Chaung et al[21] reported that 
90% of patients experienced virological relapse once 
they discontinued NA therapy. In the present study, 
during the 24-wk follow-up, none of the patients who 
switched to PegIFNα-2a became HBV-DNA positive or 
had abnormal serum AST or ALT. 

During the follow-up period, one of the patients in 
the PegIFNα-2a group who exhibited HBsAg loss at the 
end of the 48 wk of treatment became HBsAg-positive 
and exhibited an increased level of HBsAg. During 
the 24-wk follow-up period, this patient maintained 
normal hepatic function, and the level of HBV-DNA 
was below the detection limit of 0.67 IU/mL cccDNA 
remaining in the liver cells of patients who undergo 
HBsAg loss[22]. Additionally, in HBsAg-loss patients, 
the median interval between HBV DNA measurements 
was 48 mo. The viral load in the extrahepatic reservoir 
decreases with time[22]. Therefore, we considered 
the patient to be at a persistent low HBsAg level and 
closely monitored the patient’s liver function and HBV 
DNA levels. 

HBeAg seroconversion and lower HBsAg levels 
can reduce the incidence of liver cirrhosis and liver 
cancer[23,24]. Compared with ETV monotherapy, 
PegIFNα-2a not only increased the serological 
conversion rate, but also produced an ideal effect 
after treatment termination, which has a persistent 
influence on the immune function of patients who 
achieved HBeAg seroconversion. Additionally, IFN 
prevents the formation of HBV proteins and depletes 
the intrahepatic cccDNA pool, which results in further 
HBsAg loss compared with ETV alone[10]. 

Therefore, the results indicated that the application 
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Figure 6  The proportion of hepatitis B surface antigen loss after treatment 
with pegylated interferon α-2a at different levels of hepatitis B surface 
antigen at week 24. HBsAg: Hepatitis B surface antigen.

Figure 5  The hepatitis B envelope antigen seroconversion proportion 
after treatment baseline at different levels of hepatitis B surface antigen 
at week 24 during pegylated interferon α-2a sequential therapy. HBsAg: 
Hepatitis B surface antigen.
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of PegIFNα-2a induces a strong cccDNA decline and 
low serum levels of HBsAg, thus reducing the relapse 
rate of CHB patients after treatment termination 
and improving immune control and safe treatment 
termination.

Santantonio et al[25] and Marcellin et al[26] reported 
that HBsAg loss and seroconversion rates did not differ 
significantly between lamivudine monotherapy and 
combined PegIFNα-2a therapy in patients who were 
HBeAg-negative. Janssen et al[27] also indicated that 
HBeAg loss or seroconversion rates were similar after 
lamivudine monotherapy and combined PegIFNα-2a 
therapy in HBeAg-positive patients. However, these 
reports did not focus on NA-treated CHB patients. 
Therefore, additional clinical cases must be analyzed 
to determine if INF monotherapy directly, or the 
combined NA and interferon treatment, is superior for 
NA-treated CHB patients.

The level of HBsAg in the patients who were HBeAg-
negative or HBeAg-positive was not related to the 
curative effect in the PegIFNα-2a group (P > 0.05). 
The lower the HBsAg level at baseline, the higher 
the HBeAg seroconversion and HBsAg loss rates 
at week 48. We speculated that the efficacy of 48 
wk of treatment based on HBsAg levels at the 24th 
wk of therapy would produce a HBsAg loss rate of 
up to 36.84% (P < 0.05) in patients with a serum 
HBsAg level < 1500 IU/mL, and the efficacy was not 
determined by HBeAg seroconversion (P > 0.05).

The HBsAg loss rate of the patients with serum 
HBsAg levels < 1500 IU/mL in our trial was obviously 
higher than that observed in the OSST study[9] (44.44% 
vs 25%), which may be related to the lower baseline 
HBV DNA levels (< 500 IU/mL) and longer ETV 
combination to ensure persistent virus inhibition. There 
are no unified clinical recommendations on how long 
NAs and PegIFNα-2a therapy should administered. The 
benefits of prolonged treatment with ETV or extended 
PegIFNα-2a treatment in patients with higher serum 
HBsAg levels at baseline require further clinical 
observation.

This study has some limitations, such as the small 
sample size, which prevented deeper analysis of the 
relationship between HBsAg levels and curative effect 
after 48 wk of therapy. CHB is a chronic disease; 

therefore, the follow-up period of only 24 wk was 
relatively short. The prognosis of patients requires 
longer follow-up times and further observation.

In conclusion, brief treatment of NA-treated CHB 
patients with a combination of NAs and PegIFNα-2a 
could achieve highly potent treatment termination 
safely, with a minimal risk of long-term resistance. 
Based on the initial serum HBsAg level in NA-treated 
CHB patients, we could select superior patients to 
switch to PegIFNα-2a and, according to the levels of 
HBsAg at 24 wk of treatment, adjust the treatment 
to continue with PegIFNα-2a or switch to NAs. This 
protocol has an important and significant effect on 
achieving treatment termination safely and with 
immune control.

COMMENTS
Background
Hepatitis B virus (HBV) infection is a significant clinical problem globally: it is 
estimated that approximately 240 million individuals are chronically infected 
with HBV worldwide. Therefore, standardized antiviral treatment, including 
nucleos(t)ide analogues (NAs) and interferon (IFN) is required to improve the 
prognosis of chronic hepatitis B (CHB). NA-treated CHB patients who switch 
to IFN have been reported to achieve higher rates of sustained virological and 
serological responses than those continuing with NA monotherapy. However, 
supporting medical evidence from clinical trials or clinical, real-life data are 
lacking.

Research frontiers
Recent research has focused on combination therapy with IFN and NAs to 
exploit the antiviral and immune regulation effects of these drugs. However, 
there are very few clinical studies about this combination worldwide, especially 
in China. This research investigated the efficacy of switching to IFN in 
NA-treated CHB patients. 

Innovations and breakthroughs
NAs are used widely in CHB treatment in China. Not all patients are willing to 
continue taking NAs continuously. The European Association for the Study of 
the Liver indicated that IFN therapy is the preferred treatment option for CHB 
patients who achieve a sustained response after therapy. This research focused 
on the efficacy of a combination therapy with IFN and NAs. The authors 
analyzed different monitoring methods for NA-treated CHB patients switching to 
IFN, which has an important and significant effect on choosing suitable patients 
and estimating the risk of long-term resistance in treatment termination.

Applications
Medical evidence from clinical trials helps clinicians choose different types 
of standardized antiviral treatment for different CHB patients. The present 

10216 December 14, 2016|Volume 22|Issue 46|WJG|www.wjgnet.com

 COMMENTS

Table 3  Predictors of response to PEGylated interferon-α-2a using baseline parameters and hepatitis B surface antigen levels at 
week 24

1Continuity correction, α = 0.05. HBsAg: Hepatitis B surface antigen; HBeAg: Hepatitis B envelope antigen.

HBsAg loss at week 48 HBeAg seroconversion at week 48

n P  value n P  value
HBsAg level < 1500 IU/mL at baseline 5/12 (41.67%) 0.0161 10/16 (62.5%) 0.0071

HBsAg level ≥ 1500 IU/mL at baseline 2/32 (6.25%) 5/28 (17.86%)
HBeAg-positive at baseline 5/29 (17.24%) 1.0001 - -
HBeAg-negative at baseline 2/15 (13.33%) -
HBsAg level < 1500 IU/mL at week 24 7/19 (36.84%) 0.0041 8/17 (47.06%) 0.2661

HBsAg level ≥ 1500 IU/mL at week 24 0/25 (0) 7/27 (25.93%)
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research showed that brief treatment of NA-treated CHB patients with a 
combination of NAs and pegylated interferon-α-2a (PegIFNα-2a) could achieve 
highly potent treatment termination safely, with a minimal risk of long-term 
resistance.

Terminology
Currently, standardized antiviral treatment includes nucleoside NAs and IFN. 
Treatment of CHB has a clear treatment course with IFN. However, CHB 
patients need to take NA for a long and undefined time because NAs cannot 
eliminate the virus completely. CHB patients treated with Entecavir (ETV) have 
a chance of HBeAg seroconversion at least 48 wk and show decreased serum 
alanine aminotransferase and aspartate aminotransferase levels. However, 
ETV cannot decrease the HBsAg level nor sustain virological and serological 
responses after therapy, luckily, IFN helps to fill this gap.

Peer-review
In this paper, the authors investigated the efficacy and safety of switching CHB 
patients successfully treated with Entecavir to PegIFNα-2a NA-treated. The 
topic is of great interest. In fact, in recent years several attempts have been 
performed to transform a “long-life” treatment with NAs to a treatment of a “finite” 
duration. The paper is well written and can be considered for publication after 
minor revisions. 
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