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Abstract

Background: After treatment cessation, a high prevalence of relapse was reported in chronic hepatitis B (CHB) patients in China,
especially in nucleot(s)ide analogues (NUCs)-experienced patients. Re-treatment for these patients remains unsolved.
Objectives: This study aims to evaluate the efficacy of PEGylated interferon in HBeAg positive patients with exposure to antiviral
therapy.
Patients andMethods: A total of 55 treatment-experienced, HBeAg positive Chinese patients were enrolled in this study. Of these
patients, 33 were NUCs-experienced and 22 were interferon-experienced. PEGylated interferon was administered to 34 patients; and
21 patients were retreated with conventional interferon.
Results: Of the 34 treatment-experienced patients who received PEGylated interferon, 52.9% achieved virologic response, and 41.2%
achieved HBeAg loss and seroconversion. Patients who were treated with PEGylated interferon for 48 weeks achieved higher viro-
logic response (80%); HBeAg loss (60%); HBeAg seroconversion (60%); and HBsAg loss (5%) than patients treated for 24 weeks with
PEGylated interferon. Their responses were also higher than those who were treated with conventional interferon. HBeAg serocon-
version in treatment-experienced patients was independently associated with 48-week PEGylated interferon therapy duration.
Conclusions: PEGylated interferon was effective in treatment-experienced patients with HBeAg positive CHB, and showed higher
rates of virological response, HBeAg loss, and seroconversion. The results provide important information regarding the role of re-
treatment with PEGylated interferon in treatment-experienced HBeAg positive patients.
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1. Background

Approximately 350 million people are infected with
the hepatitis B virus (HBV), and from 15% to 40% of in-
fected patients will also develop cirrhosis, hepatic failure,
and hepatocellular carcinoma (1). Nucleot(s)ide analogues
(NUCs) and interferon are approved for the treatment of
chronic hepatitis B (CHB) (2-4). Furthermore, patients suc-
cessfully treated for chronic hepatitis B are less likely to
develop cirrhosis, hepatic failure, and hepatocellular car-
cinoma (5).

The ideal endpoint of antiviral therapy is sustained off-
therapy HBsAg loss. And a satisfactory endpoint is sus-
tained off-therapy HBV DNA undetectability, normaliza-
tion of alanine aminotransferase, and seroconversion to
anti-HBe antibody. However, long-term, sometimes even
life-long, use of NUCs, drug-related side effects, and a high
incidence of drug-resistance mutations limit adherence
to antiviral therapy. The HBV replication will likely re-
bound once the antiviral therapy ceases; in fact, several
studies have reported high relapse rates after discontinu-

ation of antiviral therapy (6-9). The efficacy of entecavir
(ETV) in treatment-experienced patients was also explored,
and ETV proved to be efficient in treatment-experienced
patients. The efficacy was not influenced by prior treat-
ment with adefovir, although it was decreased in patients
with lamivudine-resistance (10). Currently, data on re-
treatment for those treatment-experienced patients are
limited.

PEGylated interferon (Peg-IFN), with double mecha-
nisms of direct-acting antiviral and immune modulatory
effect, has a prolonged half-life and augmented therapeu-
tic efficiency. Additionally, the advantages of Peg-IFN treat-
ment over nucleos(t)ide analogues are not only is the pa-
tient free of drug resistance, but also experiences definite
therapy duration (11). And of the HBeAg positive patients,
a full 32% achieved HBeAg seroconversion at 6 months fol-
lowing 48 weeks of Peg-IFN therapy (12, 13). And perhaps
most significantly, for HBeAg negative patients, less than
20,000 copies/mL of HBV DNA were indicated in 43% of the
patients, and less than 400 copies/mL of HBV DNA were in-
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dicated in 19% of the patients at 6 months post-therapy (14).

2. Objectives

This study aims to evaluate the efficacy of Peg-IFN in
HBeAg positive CHB patients with prior antiviral therapy
and explore the potential factors associated with HBeAg se-
roconversion.

3. Patients andMethods

3.1. Patients

Between June 2004 and June 2014, 55 treatment-
experienced Chinese patients who received interferon
therapy (Peg-IFN or conventional interferon) as per the pa-
tients’ willingness, visited the hepatitis clinic of the Sec-
ond Affiliated Hospital of Chongqing Medical University
were retrospectively analyzed.

All of the fifty-five Chinese patients were older than 18
years of age, had failed in previous antiviral therapy due to
poor adherence, and had been HBsAg positive for at least
24 weeks. They were also HBeAg positive and anti-HBe an-
tibody negative, with a serum HBV DNA of greater than 3
log10 copies/mL before receiving interferon or Peg-IFN ther-
apy (at baseline). The patients had a completed therapy du-
ration on interferon or Peg-IFN for at least 24 weeks, as well
as a follow up time, calculated from end of treatment (EOT)
through last visit, of at least 24 weeks. Patients with HBeAg
negative at baseline (n = 14), HBV DNA of 3 log10 copies/mL
or less at baseline (n = 8), and a follow up time of less than
24 weeks (n = 2) were excluded.

The study was conducted in accordance with the eth-
ical guidelines of the declaration of Helsinki, and was ap-
proved by the institutional review boards (IRB) for hu-
man subject review at the second affiliated hospital of
Chongqing medical university. In accordance with the IRB,
no informed consent was required because the data was
going to be analyzed anonymously.

3.2. Laboratory Tests

Serum alanine aminotransferase (ALT) was quanti-
fied by using the HITACHI 7600 analyzer (HITACHI High-
Technologies, Tokyo, Japan). The Hepatitis B surface anti-
gen, antibodies against HBsAg, hepatitis B e antigen, and
antibody against HBeAg were measured by the Cobas
E601 immunoassay analyzer (Roche Diagnostics GmbH,
Mannheim, Germany) and by the Abbott Architect i2000
immunoassay analyzer (Abbott Diagnostics, Abbott Park,
IL, USA). Serum HBV DNA levels were detected by real-time
polymerase chain reactions, with a detection limit = 1000
copies/mL (Shanghai Fosun Long March Medical Science
Co., Ltd., China).

3.3. Endpoints

HBeAg seroconversion (defined as a loss of HBeAg and
presence of anti-HBe antibody) at 24 weeks after EOT was
the primary endpoint. Secondary endpoints included viro-
logic responses (VR, defined in terms of HBV DNA <3 log10

copies/mL by PCR assay) and serological responses, includ-
ing HBeAg and HBsAg loss at 24 weeks after EOT.

3.4. Safety Analysis

The frequency and type of adverse events both within
clinical laboratory parameters and in vital signs were eval-
uated.

3.5. Statistical Analysis

All statistical analyses were performed using SPSS
statistics 17.0 set α at 0.05 and all P values are two-sided.
Continuous variables were expressed as means with a stan-
dard deviation (SD) or median. Categorical variables were
presented as numbers (percentages). Comparisons were
performed by the Mann-Whitney U test for continuous
variables, and the Chi-square test or Fisher’s exact test were
used, when appropriate, for categorical variables.

Logistic regression analysis was conducted to identify
the potential predictors for HBeAg seroconversion at 6-
months post-treatment. All prognostic factors were strat-
ified, and odds ratios (OR), confidence intervals (95% CI),
and P values were used to define the results. And finally,
variance inflation factors were used to assess co-linearity.

4. Results

4.1. Patient Characteristics

A total of 55 treatment-experienced patients were en-
rolled the study; of these, 33 were NUCs-experienced pa-
tients and 22 were IFN-experienced patients. Most of the
patients were men (70.9%) and the average age was 27.8 ±
7.5 years.

Of the total, 20 patients received Peg-IFN for 48 weeks;
14 patients received Peg-IFN for 24 weeks; and 21 patients re-
ceived conventional interferon (cIFN) for at least 24 weeks.
The median therapy duration was 36 weeks, ranging from
24 weeks to 48 weeks for the cIFN group. Data at baseline
were comparable (data were not shown).

4.2. Virological Response

Virological responses (VR) were achieved by 27 of 55
patients (49.1%) at 24 weeks after EOT. The rate of VR was
80% (16/20) in patients with 48-week Peg-IFN therapy, 14.3%
(2/14) in patients with 24-week Peg-IFN therapy, and 42.9%
(9/21) in patients with cIFN. The differences were both sta-
tistically significant (80% vs. 14.3%, P < 0.0001, 80% vs.
42.9%, P = 0.025, respectively) (Figure 1A and B).
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Figure 1. A, Comparison of Response Rates of Retreatment With PegIFN for 48 Weeks
and 24 Weeks; and B, Comparison of Response Rates of Retreatment With PegIFN for
48 Weeks and cIFN

4.3. HBeAg Loss and Seroconversion

Six months after EOT, 41.8% (23/55) of all patients
achieved HBeAg loss. And the HBeAg loss rate was higher
in patients treated with 48-week Peg-IFN (60%) than those
treated with 24-week Peg-IFNPeg-IFN therapy (14.3%) (Fig-
ure 1A), as well as those treated with cIFN (42.9%) (Figure 1B).

The HBeAg seroconversion rate at 24 weeks after EOT
was significantly higher in patients with 48-week Peg-IFN
therapy (60%) than that of 24-week Peg-IFN therapy (14.3%,
P = 0.013) (Figure 1A).

4.4. HBsAg Loss

HBsAg loss occurred in 1 patient who received 48-week
Peg-IFN therapy, while none occurred in patients with 24-
week Peg-IFN therapy and cIFN therapy. None of the pa-
tients developed anti-HBs antibody.

4.5. Prediction for HBeAg Seroconversion at 24 Weeks After EOT
in Peg-IFN-Treated Patients

Logistic regression analysis was performed to identify
the potential predictors for HBeAg seroconversion at 24
weeks after EOT in Peg-IFN treated patients (n = 34). Age,
gender, Peg-IFN therapy duration, prior treatment sched-
ules, baseline levels of HBV DNA and ALT, decrease of HBV

DNA and ALT from baseline to week 12 were included in uni-
variate analysis. Five factors (gender, Peg-IFN therapy du-
ration (48 weeks), baseline levels of HBV DNA and ALT, de-
crease of HBV DNA from baseline to week 12) were included
in finial multivariate logistic regression analysis.

By multivariate logistic regression analysis, 48-week
Peg-IFN therapy duration was the only predictive factor for
HBeAg seroconversion (OR 10.67, 95% CI 1.663 - 68.46, P =
0.013). Baseline ALT≥ 3ULN tended to be the potential pre-
dictive factor for HBeAg seroconversion (OR 6.22, 95% CI
0.904 - 42.805, P = 0.063).

4.6. Safety Assessment

Pyrexia occurred in 38.2% (13/34) of the Peg-IFN-treated
patients, and 61.9% (13/21) of the cIFN-treated patients.
Alopecia was another frequent side-effect identified at
32.7%. Other adverse effects included myalgia (14.5%), dose
modification (12.7%), and headache (5.4%). Depression was
not observed in any of the patients.

5. Discussion

This study explored the efficacy of Peg-IFN in HBeAg
positive patients with exposure to antiviral therapy and
identified factors associated with HBeAg seroconversion.
Results from our study demonstrated that Peg-IFN was ef-
ficient in the re-treatment of HBeAg positive CHB patients.

Peg-IFN therapy duration of 48 weeks was shown to be
more efficacious in achieving virologic response, HBeAg
loss, and HBeAg seroconversion. The antiviral efficacy of
Peg-IFN was not influenced by prior treatment schedules.
Studies have shown that seroconversion to anti-HBe an-
tibody was indicated in 32% of treatment-naive patients
with 48 weeks Peg-IFN therapy (12, 13). This study revealed
the satisfactory response rate of Peg-IFN in treatment-
experienced HBeAg positive patients. The rate of HBeAg se-
roconversion was not decreased by prior antiviral sched-
ules in the study, and for patients receiving 48-week Peg-
IFN therapy, the efficacy was significantly improved (60%).

Results in the present study although similar, were
superior to those in previous studies, where the rates of
HBeAg seroconversion ranged from 14.6% to 34.9% (15-17).
One possible reason for the differences might be that pa-
tients in their studies were refractory (non-responders or
with drug-resistance). Additionally, 48-week Peg-IFN ther-
apy proved to have superior results for patients with 24-
week Peg-IFN therapy, which was also confirmed in a previ-
ous study performed in treatment-naive patients (18). Fur-
ther investigations are required to confirm the long-term
efficacy of 48-week Peg-IFN in the re-treatment of CHB pa-
tients.
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Table 1. Univariate and Multivariate Predicting Analysis of HBeAg Seroconversion at 6 Months After EOT in 34 Peg-IFN-Treated Patients

Variable Univariate Analysis Multivariate Analysis

OR 95% CI P Value OR 95% CI P Value

Gender,male 0.200 0.032 - 1.240 0.097

Age,≥ 40 y 0.436 0.041 - 4.689 0.627

48-week Peg-IFN therapy duration 9.000 1.57 - 51.476 0.013 10.67 1.663-68.46 0.013

LAM-experienced 0.679 0.167 - 2.765 0.728

ADV-experienced 0.409 0.086 - 1.945 0.295

IFN-experienced 0.917 0.231 - 3.633 1.000

LDT-experienced 3.167 0.258 - 38.345 0.745

Baseline ALT,≥ 3 ULN 4.909 0.864 - 27.88 0.076

Baseline DNA, < 8 lg copies/mL 2.571 0.435 - 15.19 0.422

HBVDNA decrease,≥ 4 lg copise/mLa 5.667 1.129 - 28.45 0.054

ALT decrease,≥ 1 ULNa 3.056 0.71 - 13.107 0.171

Abbreviations: ALT, alanine aminotransferase; ADV, adefovir; EOT, end of treatment; ETV, entecavir; IFN, interferon; LAM, lamivudine; LDT, telbivudine; Peg-IFN, PEGylated
interferon; ULN, upper limit of normal.
aFrom baseline to week 12.

Of the 34 Peg-IFN treated patients, 4 (11.8%) experienced
virologic relapse in the current study. The relapse rate in
the long-term follow-up of Peg-IFN re-treatment in CHB pa-
tients should be clarified through more prospective and
extensive investigations. Pre-treatment ALT and HBV DNA
level have been proven to be associated with response at
24 weeks’ post-treatment (12, 13, 15, 19). In this study, the 48-
week Peg-IFN therapy duration remains the only predictive
parameter for HBeAg seroconversion in Peg-IFN treated pa-
tients. Baseline ALT≥ 3ULN tended to be the potential pre-
dictive factor for HBeAg seroconversion at 6 months post-
therapy. The small sample size limits the statistical analy-
sis.

There were some limitations to this study. First, the
study was retrospectively designed, thus parameters such
as HBeAg titer at baseline were incomplete, which is a crit-
ical parameter and should be monitored throughout the
IFN re-treatment. Second, the follow up period was rela-
tively short, and thus studies with longer follow-up periods
are needed. Third, the study population was so small that
we couldn’t come to any solid conclusions. Therefore, in
the future, large-scale and prospective studies are required
to identify the best potential strategies for patients with a
prior history of antiviral therapy.

5.1. Conclusion

Peg-IFN was efficient in treatment-experienced HBeAg
positive patients. Compared with patients who received
24-week Peg-IFN or cIFN therapy, those receiving 48-week

Peg-IFN could reach superior response rates and had an in-
creased probability of achieving HBeAg seroconversion.
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