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A Potent Hepatitis B Surface Antigen
Response in Subjects With Inactive
Hepatitis B Surface Antigen Carrier

Treated With Pegylated-Interferon Alpha

Zhenhuan Cao," Yali Liu,"” Lina Ma,! Junfeng Lu," Yi Jin,! Shan Ren,' Zhimin He,' Chengli Shen,? and Xinyue Chen?

Hepatitis B surface antigen (HBsAg) clearance represents a clinical cure, although the clearance rate is extremely low. The
aim of this study was to evaluate the feasibility and safety profiles of pegylated-interferon a-2a (PEG-IFNa-2a) as a thera-
peutic option for inactive HBsAg carriers. There were 144 inactive HBsAg carriers enrolled and divided into a therapeutic
group (102 subjects) and a control group (42 subjects). PEG-IFNa-2a and PEG-IFNa-2a combined with adefovir dipi-
voxil were used for treatment group subjects with hepatitis B virus DNA <20 IU/mL and 20 IU/mL < hepatitis B virus
DNA < 2,000 IU/mL, respectively. Total therapy duration was no more than 96 weeks. HBsAg clearance and seroconver-
sion rates at therapeutic weeks 48 and 96 were used to evaluate the therapeutic efficacy. Per protocol analysis showed that
the HBsAg clearance rate and seroconversion rate in the treatment group were 29.8% and 20.2% at week 48 and increased
to 44.7% and 38.3% at week 96, respectively. However, the HBsAg clearance rate in the control group was 2.4% at weeks
48 and 96, and no subject achieved seroconversion. The quantitative HBsAg levels and changes during the early period of
treatment (at week 12 and week 24) as well as the alanine aminotransferase elevation at week 12 were strong predictors of
HBsAg clearance. The adverse events were similar to those with treatment for chronic hepatitis B patients. Conclusion:
High rates of HBsAg clearance and seroconversion could be achieved by PEG-IFNa-2a-based treatments and the treat-
ments were relatively safe for inactive HBsAg carriers. (HEPATOLOGY 2017;66:1058-1066).

nactive hepatitis B surface antigen (HBsAg) car-
riers (IHCs), defined by normal alanine amino-
transferase (ALT), hepatitis B virus (HBV) DNA
<2000 IU/mL, and hepatitis B e antigen (HBeAg)-
negative status, are generally stable and have a good
prognosis. Therefore, treatment of IHCs is not recom-
mended. More specifically, the disease progression is
relatively slow, and achieving HBsAg clearance is diffi-
cult. The HBsAg clearance rate was <1% after 1-year

treatment with a nucleotide analogue, similar to the
spontaneous clearance rate'”; and HBsAg clearance
was only 3% after 1-year treatment with pegylated-
interferon (PEG-IFN) and 1-year follow-up for
chronic hepatitis B (CHB).® However, during a mean
tollow-up of 12.3 years, IHCs had an annual relapse
rate of 1.46%.) Furthermore, a previous study showed
that IHCs had a high risk of hepatocellular carcinoma

and liver-related death compared with individuals not

Abbreviations: ADV, adefovir dipivoxil; ALT, alanine aminotransferase; AUROG, area under the receiver operator characteristic curve; CHB,
chronic hepatitis B; CI, confidence interval; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; IHC, inactive
HBsAg carrier; OR, odds ratio; PEG-IFN, pegylated interferon; PLT, platelet count.
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infected with HBV.“ HBV immunity could be easily
reactivated by chemical drugs such as those used for
the treatment of cancer or corticosteroids used for
immune diseases,”” which would lead to liver dam-
age from mild inflammation to liver failure.

HBsAg seroconversion after treatment is associated
with good prognosis in CHB subjects.® The Euro-
pean Association for the Study of the Liver suggested
that HBsAg clearance was the aim of HBV treatment.
Subsequently, the Asian Pacific Association for the
Study of the Liver has replaced the term “inactive
HBsAg carrier status” with “low-level viral replication
of chronic HBV infection” and stated that HBsAg
clearance was the goal of treating chronic HBV
infection.”

Currently, it is not clear what the effects of HBsAg
clearance are on the already benign outcome for IHCs.
In our clinical practice, because of social discrimina-
tion, spiritual pressure, and career selections, etc., in
China, some IHC subjects would like to get HBsAg
cleared through treatment. The aim of this study was
to assess the feasibility of HBsAg clearance and the
safety profiles of antiviral treatment in IHCs. We
enrolled 144 IHC subjects, 102 of whom received anti-
viral therapy. Based on our previous HBV antiviral
treatment studies for CHB,*"? we employed a 96-
week PEG-IFNo-2a with or without adefovir dipivoxil
(ADV) treatment strategy.

Patients and Methods

PATIENTS AND INCLUSION
CRITERIA

A total of 144 THCs were recruited in the study and
received regular follow-up and clinical exams between

September 2011 and October 2013 at Beijing You'an

ARTICLE INFORMATION:

CAO, LIU, ET AL.

Hospital. All IHCs met the criteria defined in the pre-
vention and treatment guidelines for CHB (2010 edi-
tion)¥: (1) HBsAg-positive for more than 6 months,
HBeAg-negative, antibody to HBeAg—positive, anti-
body to hepatitis B core antigen—positive, HBV DNA
<2000 IU/mL, normal level of ALT; (2) quantitative
HBsAg <1,000 IU/mL; (3) total bilirubin <25 umol,
albumin >40 g/L, international normalized ratio 0.8-
1.2; (4) white blood cell count 4 to 10 X 10°/L, plate-
let count (PLT) 100 to 300 X 10°/L; (5) FibroScan
value <6.4 kPa; (6) no antiviral therapy within 1 year;
(7) age in the range 18-60 years; (8) exclusion of
human immunodeficiency virus, hepatitis C virus, and
hepatitis D virus coinfection, autoimmune diseases,
decompensated liver function, severe metabolic disease
complicated by hepatocellular carcinoma, liver cirrho-
sis, or tumors of other systems. All subjects provided
written informed consent prior to the study. The pro-
tocol and the consent form for the study were approved

by the research ethical committee of the Beijing You’an
Hospital, Capital Medical University, China
([2011]04).

TREATMENT AND CLINICAL
RESPONSE

After being informed of the benefits and risks of
treatment, subjects were given the choice between join-
ing either the treatment group or the control group. In
the treatment group, subjects with undetectable HBV
DNA (<20 IU/mL) were treated with a subcutaneous
injection of PEG-IFNo-2a (180 pg/week), and those
with HBV DNA positive received a combination ther-
apy of subcutaneous PEG-IFNa-2a and oral ADV (10
mg/day) (Supporting Fig. S1). Subjects in the control
group did not receive antiviral therapy. The dosage of
PEG-IFNo-2a was adjusted to 135 ug/week if
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neutrophil counts were <0.75 X 10° or PLT was <50
X 10°. The treatment would be stopped if neutrophil
counts were <0.50 X 10° or PLT was <25 X 10’ or
serious adverse events occurred. The total treatment
duration was 96 weeks or less. In brief, if a subject
cleared HBsAg before 72 weeks, this subject would
receive 24 weeks of consolidation treatment and then
stop treatment; if a subject cleared HBsAg during 72-
96 weeks, this subject received consolidation treatment
from the time of HBsAg clearance to week 96. So, the
consolidation duration was less than 24 weeks, and the
total treatment duration was 96 weeks; if a subject did
not clear HBsAg during the treatment, the subject
would be treated for 96 weeks and would not receive
consolidation treatment. The consolidation treatment
strategies were the same as the original treatment. The
treatment effect was determined by HBsAg clearance.
Subjects who achieved HBsAg clearance in 96 weeks
were regarded as responders, and those in whom

HBsAg was not cleared were considered
nonresponders.
LABORATORY METHODS

ALT, total bilirubin, albumin, international normal-
ized ratio, total white blood cell count, PLT, HBV
DNA, HBsAg, and HBsAg antibody were measured
at baseline and every 12 weeks during the treatment
period. Thyroid hormone, thyroid antibodies, autoan-
tibodies, and FibroScan were measured at baseline and
every 24 weeks. In addition, white blood cell count,
neutrophil counts, and PL'T were measured weekly in
the first 2 weeks of treatment. HBV DNA was quanti-
fied by fluorescence quantitative polymerase chain
reaction with a detection limit of 20 IU/mL. HBsAg
and HBsAg antibody were quantified by HBsAg
quantitative Elecsys (Roche Diagnostics GmbH, Ger-
many), with a detection limit of 0.05 IU/mL for
HBsAg. Antibody to HBsAg >10 IU/L was defined

as positivity.

STATISTICAL ANALYSIS

Data were expressed as counts and percentages for
categorical variables and means and standard devia-
tions for continuous variables. The Student # test or
rank-sum test was used for two-group comparisons of
continuous variables, and the chi-squared or Fisher
exact test was used for categorical variables, as appro-
priate. Receiver operator characteristic curves, which
plot sensitivity by 1 — specificity, and the area under
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the receiver operator characteristic curve (AUROC)
were used to evaluate the prognostic values of the quan-
titative HBsAg level and change at week 12 and week
24 in predicting HBsAg clearance. The cutoff point,
which optimized the sensitivity and specificity, was
selected for the subsequent prediction. Univariable and
multivariable logistic regression analyses were conducted
to evaluate the magnitude and significance of the associ-
ation. A two-sided P value <0.05 was considered statis-
tically significant. Analyses were performed using the
Statistical Package for the Social Sciences (SPSS, ver-
sion 11.5) and STATA (version 14.1).

Results

THERAPY OUTCOMES

A total of 144 IHCs were enrolled in the study, 102
(70.8%) of whom received antiviral therapy as the
treatment group and 42 (29.2%) of whom did not
receive treatment as a control group. Eight subjects in
the treatment group stopped treatment because of
adverse events, which might be associated with PEG-
IFNa-2a treatment; and 94 subjects (92.2%) com-
pleted the scheduled treatment. Forty subjects in the
control group were followed up to week 96, and 2 sub-
jects were lost follow-up at week 24 (Fig. 1).

BASELINE CHARACTERISTICS

The analysis was conducted on subjects who fin-
ished the scheduled treatment or follow-up. Among
the subjects in the treatment group, 45 with HBV
DNA level <20 IU/mL received PEG-IFNw-2a (180
ug/week) and 49 with HBV DNA 20-2,000 IU/mL
received a combination therapy of PEG-IFNo-2a (180
ug/week) with ADV. Baseline characteristics of gen-
der, age, infection mode, baseline levels of ALT, HBV
DNA, and HBsAg were not statistically different
between the treatment and control groups (Table 1).

HBsAg CLEARANCE AND
SEROCONVERSION RATES

Analyses were again restricted to subjects who fin-
ished the scheduled treatment or follow-up (per proto-
col analysis). The HBsAg clearance and
seroconversion rates in the treatment group were
29.8% (28/94) and 20.2% (19/94) at week 48 and
44.7% (42/94) and 38.3% (36/94) at week 96, respec-
tively. Only one subject in the control group achieved
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HBsAg clearance at week 48 and week 96. The
HBsAg clearance rate in the control group was 2.4%
(1/40), and no subject in the control group achieved
seroconversion. The HBsAg clearance and seroconver-
sion rates in the control group were significantly lower
than those in the treatment group at weeks 48 and 96
(Fig. 2) (P < 0.001), respectively. The treatment group
was divided into HBV DNA-negative (PEG-IFNo-2a
monotherapy) and HBV DNA-positive (PEG-IFNo-
2a with ADV). The HBsAg clearance and HBsAg
seroconversion rates were compared with their respec-
tive control group (HBV DNA-negative in the control
group and HBV DNA-positive in the control group)
at week 96. The HBsAg clearance and seroconversion
rates were 38.8% and 34.7% in the HBV DNA-
positive (PEG-IFNa-2a with ADV) group and 51.1%
and 42.2% in the HBV DNA-negative (PEG-IFNo-
2a monotherapy) group, respectively, which were sta-
tistically significantly higher than their corresponding
control groups (P < 0.001) (Supporting Tables S1 and
S2). Furthermore, we also did an intention-to-
treatment analysis (all subjects who were enrolled in
the study were included in the analysis). Similar to the
per protocol analysis, HBsAg clearance rates were sig-
nificantly higher in the treatment group than in the
control group.

____________________________________________________________________

HBV DNA UNDETECTABLE RATE

At week 48, 98.0% (48/49) of the subjects in the
treatment group decreased from HBV DNA >20 IU/
mL at baseline to <20 IU/mL after receiving the com-
bination therapy of PEG-IFNo-2a with ADV. Only
one subject had detectable HBV DNA at a concentra-
tion of 23.7 IU/mL. At week 96, HBV DNA levels
were <20 IU/mL for all subjects. All 17 subjects in the
control group with HBV DNA levels >20 IU/mL at

TABLE 1. Baseline Characteristics of Subjects
Treatment Group  Control Group

(n=94) (n = 40) P
Male, n (%) 62 (66.0%) 26 (65.0%) 1.000
Age (years) 38.8 = 10.0 39.8 = 10.6 0.665
Mode of transmission
Vertical (%) 36 (38.3%) 13 (32.5%) 0.562
Others (%) 58 (61.7%) 27 (67.5%)
ALT (IU/L) 28.3 £ 9.0 254 =84 0.549
HBV DNA, n (%)
<20 IU/mL 45 (47.9%) 23 (57.5%) 0.516
20-1,000 IU/mL 25 (26.6%) 10 (25.0%)
1,000-2,000 IU/mL 24 (25.5%) 7 (17.5%)
HBsAg, n (%)
<100 IU/mL 27 (28.7%) 14 (35.0%) 0.675
100-500 IU/mL 32 (30.4%) 14 (35.0%)
500-1,000 IU/mL 35 (37.2%) 12 (30.0%)
FibroScan value 46 = 1.1 46 +=1.0 0.903
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FIG. 2. HBsAg clearance and seroconversion rates in the treat-
ment group and control group.

baseline did not change significantly during the
follow-up period, indicating no spontaneous HBV

DNA clearance.

WEEK 12 ALT ELEVATION AND
HBsAg LEVEL ON HBsAg
CLEARANCE

At week 12, 59.6% (56/94) of the subjects in the
treatment group showed an elevated ALT level (>50
IU/L) with a maximum of 500.4 IU/L, and total biliru-
bin levels were all <40 pmol/L. To evaluate the ALT
change on HBsAg clearance, AL'T was dichotomized
into elevation or not. To assess the effects of the quanti-
tative HBsAg levels and changes during the early period
of treatment, we assessed the logl0 HBsAg level at
baseline, week 12, week 24, week 12 change from base-
line, and week 24 change from baseline using univari-
able logistic regression analysis. The results showed that
baseline HBsAg (odds ratio [OR], 2.34, P = 0.005),
week 12 HBsAg (OR, 2.88, P < 0.001), week 24
HBsAg (OR, 3.03, P < 0.01), week 12 HBsAg change
from baseline (OR, 5.98, P < 0.001), week 24 HBsAg
change from baseline (OR, 4.34, P < 0.001), and week
12 ALT elevation (OR, 3.04, P = 0.013) were strong
predictors for HBsAg clearance at week 96. Baseline
gender, age, HBV DNA level, and treatment (PEG-
IFNo-2a versus PEG-IFNa-2a + ADV) were not sta-
tistically significant (Table 2).

In order to further evaluate baseline and change of
HBsAg in early treatment in predicting HBsAg clear-
ance, multivariable logistic regressions were conducted
for HBsAg levels at baseline, week 12, and week 24 as
well as the week 12 and week 24 HBsAg change from
baseline adjusted for age, gender, treatment, and an
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increase of ALT. Similar to the univariable regression
analysis results, all were significantly related to HBsAg
clearance: the week 12 HBsAg decrease had the high-
est OR (5.34, 95% confidence interval [CI] 2.09-
13.69), and the baseline HBsAg had the lowest OR
(2.31, 95% CI 1.26-4.25). The OR of baseline HBsAg
< week 12 HBsAg < week 24 HBsAg, indicating that
HBsAg levels in early treatment were associated with
HBsAg clearance and that early treatment HBsAg
response (week 12 HBsAg change from baseline, week
24 HBsAg change from baseline) was related to
HBsAg clearance, with an OR of 5.34 (95% CI 2.09-
13.69) and 4.86 (95% CI 2.38-9.90). The OR of week
12 ALT elevation was 3.52 (95% CI 1.37-9.05)
adjusted for age, gender, and treatment (Table 2).

RATES OF HBsAg CLEARANCE
AMONG SUBJECTS WITH
FAVORABLE BASELINE, WEEK 12,
OR WEEK 24 ANTIVIRAL
TREATMENT RESPONSE

Receiver operating characteristic curves were used to
evaluate the performance of the above significant varia-
bles on HBsAg clearance. The AUROCs of HBsAg
level were 0.64, 0.77, and 0.84 and the optimal cut
points were <2.3 logl0 IU/mL, <2.0 log10 IU/mL,
and <1.7 log10 IU/mL at baseline, week 12, week 24,
respectively. The AUROCs of week 12 HBsAg
change from baseline and week 24 HBsAg change
from baseline were 0.791 and 0.841, and the optimal
cutoff points were >0.3 log10 IU/mL and >0.6 log10
IU/mL, respectively. For ALT, the AUROC of ALT
was 0.629. The sensitivity and specificity of HBsAg
levels for the predictions increased from 69.2% to
80.8% and from 54.8% to 73.8% from baseline to
treatment week 24. The sensitivities were 71.4% and
76.2% and the specificities were both 80.8% for week
12 and week 24 HBsAg change from baseline, respec-
tively (Fig. 3).

Based on the optimal cutoft values, in our data set
the rates of HBsAg clearance were 57.5% (23/40),
70.7% (29/41), 73.8% (31/42), and 55.3% (31/56) for
subjects with baseline HBsAg <2.3 logl0 IU/mL,
week 12 HBsAg change from baseline >0.3 log10 1U/
mL, week 24 HBsAg change from baseline >0.6
log10 TU/mL, and week 12 ALT elevation, respec-
tively (Fig. 4).

HBsAg quantitation, HBsAg response in early
treatment, and week 12 ALT elevation were related to
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TABLE 2. Baseline Variables and Change of HBsAg in Week 12 and Week 24 Associated With HBsAg Clearance

Univariable Analysis

Multivariable Analysis

Variables OR 95% Cl P OR 95% Cl P
Gender 0.944 (0.400-2.223) 0.896 — — —
Age 0.995 (0.955-1.037) 0.812 — — —
HBV DNA 0.605 (0.267-1.375) 0.231 — — —
Treatment* 0.605 (0.267-1.375) 0.231 — — —
Baseline HBsAg 2.341 (1.289-4.252) 0.005 2.313 (1.258-4.251) 0.007
Week 12 HBsAg 2.876 (1.750-4.726) <0.001 3.159 (1.826-5.466) <0.001
Week 24 HBsAg 3.025 (1.963-4.663) <0.001 3.347 (2.050-5.46 b) <0.001
Week 12 HBsAg change from baseline 5.976 (2.228-16.033) <0.001 5.343 (2.085-13.689) <0.001
Week 24 HBsAg change from baseline 4.338 (2.302-8.176) <0.001 4.855 (2.380-9.902) <0.001
Week 12 ALT elevation 3.043 (1.266-7.315) 0.013 3.5620 (1.369-9.052) 0.009

*PEG-IFNw-2a versus PEG-IFNa-2a+ADV.

HBsAg clearance. Week 12 HBsAg change from
baseline was highly correlated with week 12 HBsAg
(r = —0.81), and week 24 HBsAg change from base-
line was highly correlated with week 24 HBsAg (r = —
0.83). The AUROC: of week 12 HBsAg change from
baseline (0.791) and week 24 HBsAg change from
baseline (0.841) were larger than the corresponding
AUROC:s of week 12 (0.768) and week 24 (0.836). To
avoid redundancy in the variables, we used week 12
HBsAg change from baseline and week 24 HBsAg
change from baseline instead of week 12 and week 24

HBsAg to calculate the HBsAg clearance rate. We

Sensitivity
075 1.00

0.50

0.25

0.00

combined HBsAg decrease and week 12 ALT eleva-
tion together. Subjects with week 12 HBsAg change
from baseline >0.3 logl0 IU/mL and ALT elevation
at week 12 had an HBsAg clearance rate of 80.8% (21/
26), and those with week 24 HBsAg change from
baseline >0.6 log10 IU/mL and ALT increase at week
12 had an HBsAg clearance rate of 84.0% (21/25).
Only 17.2% (5/29) of subjects cleared HBsAg among
those with week 12 HBsAg change from baseline
<0.3 1og10 IU/mL and no ALT elevation and 14.3%
(4/28) of subjects with week 24 HBsAg change from
baseline <0.6 logl0 IU/mL and no ALT elevation

—e— Baseline HBsAg
—&—— W12HBsAg
—®—— W12 HBsAg change from baseline
—®—— W24HBsAg

——&—— W24 HBsAg change from baseiine
—&—— W12ALT indease

reference

0.25 0.75 1.00

0.50
1-Specificity
HBsAg level Area SD 95% Confidenceinterval Cut point Sensitivity &
or change specificity
Baseline HBsAg 0.644 0.060 (0.526 0.762) <2.3 69.2%, 54.8%
level
. . Week 12 HBsAg 0.768 0.053 (0.665 0.872) <2.0 76.9%, 69.1%
FIG. 3. Receiver operator characteristic Week 24 HBsAg 0.836 0.043 (0.751 0.922) <1.7 80.8%, 73.8%
curves of baseline HBsAg level, week 12 Week12 HBsAg 0.791 0.050 (0.693 0.889) 0.3 71.4%, 80.8%
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12 ALT elevation on the prediction of baseline
Week 12 0.629 0.049 (0.533 0.724) 73.8%,51.9%

HBsAg clearance. Abbreviation: SD,

ALT elevation

standard deviation.
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(Fig. 4). The quantity of HBsAg in early treatment
with the combination of ALT elevation at week 12
was a strong predictor for HBsAg clearance (Fig. 4).
As mentioned earlier, because of the high correlation
of week 12 and week 24 HBsAg with week 12 and
week 24 HBsAg change from baseline, the combina-
tions of week 12 and week 24 with ALT are not shown
in the graph.

SAFETY
Of the 102 IHCs who received PEG-IFNo-2a with

or without ADV, 8 withdrew from treatment because
of side effects. At week 12, 2 subjects stopped treat-
ment due to a PLT decrease (9 X 10°/L and 18 X
10°/L) and 2 due to a neutrophil count decrease (0.48
X 10°/L and 0.40 X 10°/L). At week 24, 4 subjects
were withdrawn because of exclusionary diagnoses: 2
had hyperthyroidism, 1 had vitreous hemorrhage, and
1 had antinuclear antibodies 1:10,000 (Fig. 1). In addi-
tion, the most common side effects in the treatment
group were fever in 57.8% (59/102) and slight
decreases of neutrophil count and PLT in 38.2% (39/
102) and 24.5% (25/102), respectively. In two subjects,
neutrophil count decreased to 0.68 X 10”/L at week
48, and one decreased to 0.74 X 10%/L at week 72.
The dosage of PEG-IFNo-2a was adjusted to 135 ug/
week. The neutrophil count remained stable until the
end of the treatment. The other most common adverse
events were known to occur with PEG-IFN therapy
and include fatigue, pyrexia, lipsotrichia, and rash
(Supporting Table S3). The lab tests and FibroScan
values (median, minimum, and maximum) during
treatment are shown in Supporting Table S4. The
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21/25

17.2%
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428
FIG. 4. Percentage of HBsAg clearance
among patients stratified by baseline,

. i i week 12, and week 24 HBsAg levels;

N ; week 12 HBsAg change from baseline;
week 24 HBsAg change from baseline;
and week 12 ALT elevation.

treatment for 96 weeks was generally well tolerated,
and the adverse events were similar with the 48-week
treatment strategy for CHBs.

FOLLOW-UP AFTER DRUG
WITHDRAWAL

Twelve subjects achieved HBsAg clearance before
96 weeks, 8 were followed for 24 weeks, 1 for 36
weeks, and 3 for 48 weeks. All maintained HBsAg
clearance. The 52 subjects without HBsAg clearance
after the treatment had no obvious increase of HBV

DNA level after drug withdrawal, ALT levels in the

normal range, and no aggravations observed.

Discussion

In this study, the HBsAg clearance and seroconver-
sion rates were 44.7% and 38.3% at week 96, respec-
tively. These rates were substantially higher than
previously published reports that the HBsAg clearance
rates for HBeAg-positive and HBeAg-negative CHB
subjects were only 3%'? and 4% after 1-year PEG-
IFN-based therapy and 0.5-year follow-up. Due to the
common adverse reactions induced by PEG-IFN, such
as decline of white blood cells and platelets, hyperthy-
roidism, and an abnormal level of autoantibodies,
8 IHC:s in the therapy group stopped the treatment.
Some subjects experienced fatigue, pyrexia, lipsotri-
chia, and rash, which were tolerable. All of these
adverse reactions reversed after drug withdrawal. In
addition, 59.6% (56/94) of the subjects in the treat-
ment group showed an elevated ALT level at week 12
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after the treatment, and total bilirubin levels were all
<40 pmol/L, which may be related to immune activa-
tion and anti-HBV response during IFN-related inter-
vention. No liver function deterioration was observed
in this study. Subjects who did not achieve HBsAg
clearance did not show a rebounded HBV DNA level,
and ALT remained normal. Therefore, PEG-IFNo-
2a therapy for IHCs had a reasonable safety profile.

Even though the therapy period was extended to 96
weeks for IHCs with a low level of HBsAg, 60% of
subjects could not achieve HBsAg clearance. There-
fore, it is important to investigate the underlying rea-
sons that can facilitate the development of an
individualized therapeutic strategy and predict the
therapeutic outcomes. The quantitative determination
of HBsAg was important for antiviral treatment**®
because it could be used as an indicator of immune
control to predict HBeAg seroconversion, HBsAg
clearance, and long-term prognosis. In addition, the
early decline of HBsAg during treatment was an
important predictor of sustained response to PEG-
IFN treatment. The analysis of these factors with uni-
variable logistic regression showed that the levels of
HBsAg at baseline, week 12, and week 24; the decline
of HBsAg during early therapy (at weeks 12 and 24)
from baseline; and the elevation of ALT at week 12
were all statistically associated with HBsAg clearance.
The results were similar with multivariable logistic
regression adjusted for baseline variables. The quantity
of HBsAg and ALT was assessed using the AUROC:S;
optimal cutoff points were selected based on sensitivity
and specificity. Of subjects with week 12 HBsAg
change from baseline >0.3 log10 IU/mL and a week
12 ALT increase, 80.8% (21/26) cleared HBsAg. Of
subjects with week 24 HBsAg change from baseline
>0.6 logl0 IU/mL and a week 12 ALT increase,
84.0% achieved HBsAg clearance. Therefore, the ele-
vation of ALT and decrease of HBsAg at weeks 12
and 24 were potential markers for the early prediction
of HBsAg clearance in clinical practice. Although this
study showed a high percentage of HBsAg clearance in
IHC:s, the long-term benefit of HBsAg clearance for
THC:s is still not clear. We, therefore, seek to follow
these subjects and investigate the long-term prognosis
including the reappearance of HBsAg, chronic hepati-
tis, and other HBV-related diseases.

The limitations of this study included lack of ran-
domization, an inability to evaluate the effect of HBV
DNA on treatment (the different treatment strategies
for the HBV DNA-positive and the HBV DNA-
negative group), a relatively small sample size, and lack

CAO, LIU, ET AL.

of 1-year and long-term posttreatment HBsAg relapse
data. However, despite these limitations, we provide a
proof-of-concept prospective cohort study for the
treatment of IHCs with high HBsAg clearance rates

and relatively safe profiles.
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