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Abstract

AIM: To develop models to predict hepatitis B e antigen
(HBeAg) seroconversion in response to interferon (IFN)-a
treatment in chronic hepatitis B patients.

METHODS: We enrolled 147 treatment-naive HBeAg-
positive chronic hepatitis B patients in China and
analyzed variables after initiating IFN-a.1b treatment.
Patients were tested for serum alanine aminotransferase
(ALT), hepatitis B virus-DNA, hepatitis B surface antigen
(HBsAg), antibody to hepatitis B surface antigen,
HBeAg, antibody to hepatitis B e antigen (anti-HBe),
and antibody to hepatitis B core antigen (anti-HBc) at
baseline and 12 wk, 24 wk, and 52 wk after initiating
treatment. We performed univariate analysis to identify
response predictors among the variables. Multivariate
models to predict treatment response were constructed
at baseline, 12 wk, and 24 wk.

RESULTS: At baseline, the 3 factors correlating most
with HBeAg seroconversion were serum ALT level > 4
x the upper limit of normal (ULN), HBeAg < 500 S/CO,
and anti-HBc > 11.4 S/CO. At 12 wk, the 3 factors most
associated with HBeAg seroconversion were HBeAg
level < 250 S/CO, decline in HBeAg > 1 logiw S/CO,
and anti-HBc > 11.8 S/CO. At 24 wk, the 3 factors most
associated with HBeAg seroconversion were HBeAg level
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< 5 5/CO, anti-HBc > 11.4 S/CO, and decline in HBeAg
> 2 logi S/CO. Each variable was assigned a score of
1, a score of 0 was given if patients did not have any of
the 3 variables. The 3 factors most strongly correlating
with HBeAg seroconversion at each time point were
used to build models to predict the outcome after IFN-a
treatment. When the score was 3, the response rates
at the 3 time points were 57.7%, 83.3%, and 84.0%,
respectively. When the score was 0, the response rates
were 2.9%, 0.0%, and 2.1%, respectively.

CONCLUSION: Models with good negative and positive
predictive values were developed to calculate the
probability of response to IFN-a therapy.

Key words: Chronic hepatitis B; Interferon; Hepatitis B
e antigen; Treatment; Model

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: The response to interferon (IFN)-a therapy in
chronic hepatitis B (CHB) patients varies significantly
among individuals. This study of 147 patients evaluated
multiple serological variables in hepatitis B e antigen
(HBeAg)-positive CHB patients treated with IFN-alb
at baseline, 12 wk, and 24 wk, and then developed
predictive models for HBeAg seroconversion at each
of the 3 time points. The results suggest that models
with good negative and positive predictive values were
developed to calculate the probability of response to
IFN-a therapy.
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INTRODUCTION

Hepatitis B virus (HBV) infection is a worldwide
heath problem. An estimated 350 million people are
chronically infected with HBV, leading to complications
such as chronic hepatitis, cirrhosis, and liver carcinoma,
and accounting for one million deaths annually!™. The
aim of treatment for chronic hepatitis B (CHB) patients
is to decrease cirrhosis and hepatocellular carcinoma
with the ultimate aim of improving survival'.,
Currently, two types of antiviral therapies, including
interferon (IFN)-o and nucleo(s)tide analogues, have
been approved worldwide for the treatment of CHB!™"!,
IFN-o. therapy can include conventional (IFN-a) and
pegylated IFN-a (PegIFN-a). The advantages of IFN-a
therapy include a limited treatment course, fewer cases
of resistance, and sometimes clinical cure, with hepatitis
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B surface antigen (HBsAg) seroconversion in a few
patients””. However, IFN-o therapy results in hepatitis
B e antigen (HBeAg) seroconversion in only 30%-40%
of patients™™. The molecular mechanism behind why
more patients do not respond to IFN-a therapy is
unknown™®®!, Many CHB patients in developing countries
use IFN-a, not PegIlFN-a therapy, for economic
reasons. For example, in China, approximately 80% of
patients are still using IFN-a."”. To reduce unnecessary
exposure to IFN-a and its potential side effects, as
well as to reduce costs, early predictive parameters
must be developed to determine whether initiation and
continuation of treatment have a reasonable chance of
success in an individual patient.

Factors associated with a favorable response to
IFN-o therapy include serum alanine aminotransferase
(ALT) level, serum HBV DNA level, serum HBsAg and
HBeAg levels, antibody to hepatitis B core antigen
(anti-HBc), and HBV genotype®'*°!, However, further
studies are needed to confirm these associations.

Several models have been established for assessing
IFN-a response!®®?®!, Buster et a/”” reported that
patients with genotype A HBV, high ALT levels, and/or
low HBV DNA levels had a high predicted probability
(> 30%) of a sustained response to treatment with
PegIFN-o. The model may be used to select patients
for IFN-o therapy, but it does not predict whether
to continue treatment. Hansen et a/'** designed a
dynamic model taking into account decline of HBV
DNA during treatment, which provides more accurate
predictions of response to PegIFN-a. This model has a
high negative predictive value (NPV), but the positive
predictive value (PPV) is not good. Clinical usefulness
of model is poor, and the study concentrated on
response to PegIFN-a. A multi-parameter model
shows relatively poor capability for predicting HBeAg
seroconversion in CHB patients treated with IFN-a.

In this study, we followed Chinese CHB patients
treated with IFN-a1b and evaluated the HBeAg
seroconversion achieved by 52 wk. We analyzed
factors such as sex, age, HBV genotype, serum
ALT level, serum HBV DNA level, serum HBsAg and
HBeAg levels, and anti-HBc at baseline, 12 wk, and
24 wk to determine which factors were predictive for
HBeAg seroconversion. We used a multivariate logistic
regression analysis to determine predictive factors,
and then developed predictive models for HBeAg
seroconversion at each of the 3 time points.

MATERIALS AND METHODS

Patients

A total of 164 treatment-naive HBeAg-positive CHB
patients receiving IFN-alb antiviral therapy were
enrolled in an open, prospective study, all of whom
were followed at the First Affiliated Hospital of Anhui
Medical University from March 2008 to June 2013. The
study was formally approved by the ethics committee
of Anhui Medical University and written informed
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consent was obtained from each participant.

Inclusion criteria were as follows: Patients with
positive results for serum HBsAg for longer than
6 mo; HBV DNA > 10000 copies/mL; persistently
elevated ALT level for 3 mo prior to treatment
where the upper limit of normal (ULN) in this study
was 40 U/mL; IFN-a treatment-naive. Exclusion
criteria were: contraindications to IFN-a treatment,
treatment with nucleotide analogues, infection with
human immunodeficiency virus or hepatitis C or D,
autoimmune chronic liver disease, heritable disorders,
alcoholism, or drug abuse; patients were excluded if
they did not reach 24 wk of IFN-a1b treatment.

HBeAg seroconversion was defined as the loss of
HBeAg (< 1 S/CO using the test from Abbott, Chicago,
IL, United States), and positive antibody to hepatitis
B e antigen (anti-HBe) (< 1 S/CO using the test from
Abbott) at 52 wk. Patients not fulfilling these criteria
were considered non-responders. Patients with missing
data at 52 wk were classified as non-responders at the
end of treatment*®,

Study design

Treatment consisted of IFN-alb (Shenzhen Kexing
Biotech, Shenzhen, China) at a dose of 5 MU admi-
nistered once every other day by a subcutaneous
injection for 52 wk. When ALT level was greater than 10
x ULN, ALT-reducing and liver-protecting drugs were
used until ALT level dropped to < 10 x ULN.

Patient histories were obtained, physical examinations
were conducted, and laboratory assessments were
performed at baseline, 12 wk, 24 wk, and at the end of
treatment (52 wk). Clinical evaluation was performed
to record general characteristics of the patients such as
sex, age, and treatment duration. The HBV genotype
was tested. During the follow-up period, patients were
tested for serum ALT, HBV DNA, HBsAg, antibody to
hepatitis B surface antigen (anti-HBs), HBeAg, anti-
HBe, and anti-HBc. Serum samples collected at each
visit were stored at -80 ‘C until tested.

Serum HBsAg, anti-HBs, HBeAg, anti-HBe, and
anti-HBc were tested using commercially available kits
(Abbott, Chicago, IL, United States). The sensitivity
of the HBsAg assay ranged from 0.05-250 IU/mL.
Samples with higher concentrations of HBsAg were
diluted 1:500 with ARCHITECT diluents according to
the manufacturer’s instructions. Serum ALT levels were
measured at the time of sampling using an automatic
biochemical analyzer (Roche, Switzerland). An ALT
level < 1 x ULN (40 U/L) was considered normal.
Serum HBV DNA levels were measured using a TagMan
real-time PCR assay (Shanghai ZJ BioTech, Shanghai,
China) with a lower detection limit of 1000 copies/mL.
The HBV genotype was determined using a real-time
PCR kit (Shanghai Z] BioTech, Shanghai, China).

Statistical analysis
Quantitative variables are expressed as the mean
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+ SD, while categorical variables are expressed
as a number (percentage). Statistical analysis of
differences between groups was performed using the
Student’s t-test, analysis of variance (ANOVA), the
;(2 test, Fisher’s exact test, the Kruskal-Wallis test,
or the Mann-Whitney test, as appropriate. A receiver
operating characteristic (ROC) curve and area under
the curve (AUC) were applied to assess the optimal
parameter cut-off values through maximizing the
Youden'’s index (J), where J = sensitivity + specificity
- 1. Spearman’s correlation coefficient was used to
examine relationships among the parameters. We
performed univariate logistic regression analysis to
identify response predictors among the variables. The
variables identified in the univariate analysis entered
multivariate binary stepwise forward (Wald) logistic
regression analysis in order to construct predictive
models. A two-tailed P-value less than 0.05 was
considered statistically significant. All calculations
were performed with SPSS software (version 19.0,
SPSS Inc., Chicago, IL, United States).

RESULTS

Clinical characteristics

One hundred and forty-seven (89.1%) patients were
included in the final modified intention-to-treat analysis.
Of the patients excluded from the final analysis, 3 did
not take medication, 7 experienced adverse events (1
severe flu-like syndrome, 3 bone marrow suppression,
1 loss of appetite, and 2 abnormal liver function),
and 7 were lost to follow-up. At 52 wk, 135 (91.8%)
patients completed treatment and 12 (8.2%) did not [5
because of adverse events (3 alopecia, 2 psychiatry),
4 because of poor efficacy of IFN-a treatment and
addition of nucleotide analogue treatment, and 3 lost
to follow-up].

We stratified the patients according to whether
or not they experienced HBeAg seroconversion after
IFN-o therapy (Table 1). By the end of treatment, 47
(32.0%) patients experienced HBeAg seroconversion
and 2 (1.4%) patients were HBeAg-/anti-HBe-.
Patients with HBeAg seroconversion had lower HBeAg
than those without HBeAg seroconversion (2.30 + 0.13
vs 2.67 £ 0.07, P = 0.016). There were no significant
differences between the two groups with regard to
sex, age, HBV genotype, ALT, HBV DNA, HBsAg, or
anti-HBc (P > 0.05).

Quantitative changes in biological markers in CHB
patients after IFN-o. therapy

To develop models to predict response to IFN-a
therapy for CHB patients, changes in ALT, HBsAg,
HBeAg, HBV DNA, and anti-HBc levels were analyzed
in patients who had undergone HBeAg seroconversion
(RS group), compared to those who had not (NRS
group) (Figure 1). While ALT, HBV DNA, HBsAg, and
anti-HBc levels at baseline, ALT levels at 12 wk and 24
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Table 1 Individual factors of patients with diverse responses

at 52 wk after interferon-o. therapy n (%)

Characteristic Total (# = 147) RS (m = 47) NRS (» = 100)
Sex
Male 106 (72.1) 33 (70.2) 73 (73.0)
Female 41 (27.9) 14 (29.8) 27 (27.0)
Age (yr) 25.02 + 056 26.40 £1.19 24.37 +0.59
ALT (U/L) 2142541738  22623+1919  208.62+23.94
HBV DNA
(logio copies/mL) 7.16 £0.07 6.93 £0.14 7.27 £0.09
HBsAg
(logi0o IU/mL) 4.11+0.07 3.93+0.14 4.20+0.07
HBeAg
(log S/CO) 2.55 +0.07 2.30+0.13° 2.67 £0.07°
Anti-HBc (S/CO) 11.13 £ 0.15 11.54 £ 0.27 10.94 £ 0.17
Genotype
B 85 (57.8) 26 (55.3) 59 (59.0)
C 55 (37.4) 21 (44.7) 34 (34.0)
Other 7 (4.8) 0(0.0) 7 (7.0)

Data are presented as frequency counts (percentage of total) or mean *
SD. °P < 0.05, NRS vs RS. RS: HBeAg seroconversion; NRS: No HBeAg
seroconversion; HBV: Hepatitis B virus; ALT: Alanine aminotransferase;
HBsAg: Hepatitis B surface antigen; HBeAg: Hepatitis B e antigen; anti-
HBc: Antibody to hepatitis B core antigen.

Table 2 Factors at baseline influencing hepatitis B e antigen

seroconversion in treated patients evaluated using univariate
and multivariate analyses 7 (%)

Parameter RS Univariate P value Multivariate P value
analysis analysis
OR (95%CI) OR
(95%CI)
Female 14 (34.1) 1.15(0.53-2.47) 0.725
gender
Age>24yr 26 (40.0) 1.94 (0.96-3.91) 0.065

ALT>4xULN 33 (44.6) 339 (1.62-7.12) 0.001 244 (110-542) 0.028
HBVDNA <7
logu copies/mL 22 (39.3) 1.71 (0.84-3.46) 0.138

HBsAg < 27 (40.3) 2.03 (1.00-4.09) 0.049

15000 IU/mL

HBeAg <500 26 (47.3) 3.03 (148-6.22) 0.003 212(0974.64) 0.060
s/CO

anti-HBc> 33 (458) 3.69 (1.75-7.75) 0001 302(1.39-657) 0.005
11.4S/CO

Genotype B 26 (30.6) 0.91 (0.50-1.65) 0.749

ALT: Alanine aminotransferase; ULN: Upper limit of normal; HBV:
Hepatitis B virus; HBsAg: hepatitis B surface antigen; HBeAg: Hepatitis B
e antigen; anti-HBc: Antibody to hepatitis B core antigen; RS: Patients with
HBeAg seroconversion.

wk, and anti-HBc levels at 24 wk were not statistically
significantly (P > 0.05), all other variables were
significantly different between the two groups (P <
0.05). The decline in ALT and anti-HBc levels was not
statistically significant (P > 0.05), but the decline in all
other variables was statistically significant (P < 0.05).

Prediction of response to IFN-¢. at baseline

To investigate whether response to IFN-a could be
predicted from the start of treatment, ROC curves
were derived from clinical characteristics and biological
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markers. The areas under the ROC curves for age, sex,
HBV genotype, serum ALT, HBV DNA, HBsAg, HBeAg,
and anti-HBc were 0.57, 0.51, 0.50, 0.63, 0.60, 0.59,
0.64, and 0.64, respectively. Thus, the predictive value
of each single factor was not high.

As shown in Table 2, in the univariate logistic
regression analysis, sex, age, HBV genotype, and
serum HBV DNA were not statistically different
between those who responded to INF-a vs those who
did not (P > 0.05). The incidence of HBeAg serocon-
version was significantly higher among patients with
ALT > 4 x ULN, HBeAg < 500 S/CO, anti-HBc > 11.4
S/CO, and HBsAg < 15000 IU/mL (P < 0.05). A total
of 55 patients had an HBeAg value < 500 S/CO, and
at 52 wk, 26 (47.3%) of these patients had undergone
HBeAg seroconversion. A total of 74 patients had an
ALT value > 4 x ULN, and at 52 wk, 33 (44.6%) of
these patients had undergone HBeAg seroconversion.
A total of 72 patients had anti-HBc value > 11.4 S/
CO, and at 52 wk, 33 (45.8%) of these patients had
undergone HBeAg seroconversion.

In the multivariate logistic regression analysis, ALT
level > 4 x ULN (OR = 2.44, 95%CI: 1.10-5.42, P
= 0.028), HBeAg < 500 S/CO (OR = 2.12, 95%CI:
0.97-4.64, P = 0.060), and anti-HBc > 11.4 S/CO
(OR = 3.02, 95%CI: 1.39-6.57, P = 0.005) were
independent predictors of HBeAg seroconversion. A
model was constructed to predict IFN-a response from
the start of therapy based on 3 variables: ALT, HBeAg,
and anti-HBc. Each variable was assigned a score of 1.
A score of 0 was given if patients did not have any of
the 3 variables.

After applying the model, 26 patients had a
score of 3 and 15 of those (57.7%) exhibited HBeAg
seroconversion. A score of 0 was observed in 34
patients and only 1 (2.9%) exhibited HBeAg serocon-
version (Figure 2A).

Prediction of response to IFN-c. at 12 wk

The levels of ALT, HBV DNA, HBsAg, HBeAg, and anti-
HBc, and the decline in ALT, HBV DNA, HBsAg, HBeAg,
and anti-HBc levels at 12 wk after initiating IFN-a
therapy were comparable in those who responded vs
those who did not. In univariate analysis, patients who
achieved HBeAg seroconversion after IFN-a therapy
had lower serum HBV DNA, HBsAg, and HBeAg levels,
higher anti-HBc levels, and a greater decline in HBV
DNA, HBsAg, and HBeAg than those without HBeAg
seroconversion. ALT and decline in ALT and anti-HBc
levels were not significantly different between patients
who had undergone HBeAg seroconversion and those
who had not. A total of 51 patients showed a decline
in HBeAg values > 1 logw copies/mL, and at 52 wk,
34 (66.7%) of these patients had undergone HBeAg
seroconversion. A total of 79 patients had an HBeAg
value < 250 S/CO, and at 52 wk, 44 (55.7%) of these
patients had undergone HBeAg seroconversion. A total
of 48 patients had anti-HBc value > 11.8 S/CO, and at
52 wk, 23 (47.9%) of these patients had undergone
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Figure 1 Quantitative changes in biochemical and virus markers in chronic hepatitis B patients after interferon therapy. A: ALT levels; B: HBV DNA levels; C:
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HBeAg seroconversion.

In the multivariate stepwise logistic regression
analyses, HBeAg level < 250 S/CO (OR = 10.90,
95%CI: 2.63-45.27, P = 0.001), decline in HBeAg
> 1 logio S/CO (OR = 4.53, 95%CI: 1.59-12.91, P
= 0.005), and anti-HBc > 11.8 S/CO (OR = 3.72,
95%CI: 1.41-9.84, P = 0.008) were predictive of
HBeAg seroconversion (Table 3). Each variable was
assigned a score of 1, and a score of 0 was given if
patients did not have any of the 3 variables.

After applying the model, 18 patients had a score
of 3, 15 of whom (83.3%) responded to IFN-a therapy
by exhibiting HBeAg seroconversion. When the score
was 0, the incidence of HBeAg seroconversion was
0.0% (0/50) (Figure 2B).

Prediction of response to IFN-c. at 24 wk
At 24 wk, all parameters were significantly different
between those who responded to IFN-a therapy vs

JBaishideng® W]G I WWW.ngnet.COm
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those who did not (Table 4). A total of 63 patients
had an HBeAg value < 5 S/CO, and at 52 wk, 41
(65.1%) of these patients had undergone HBeAg
seroconversion. A total of 67 patients had an anti-
HBc value > 11.4 S/CO, and at 52 wk, 30 (44.8%) of
these patients had undergone HBeAg seroconversion.
A total of 45 patients showed a decline in HBeAg
values = 2 logw, and at 52 wk, 30 (66.7%) of these
patients had undergone HBeAg seroconversion.
In the multivariate stepwise logistic regression
analyses, HBeAg level < 5 S/CO and anti-HBc level
> 11.4 S/CO were independent factors predictive of
HBeAg seroconversion (Table 4). Based on clinical
considerations, we included a decline in HBeAg > 2
logio S/CO in the construction of the scoring model.
Each variable was assigned a score of 1, and a score
of 0 was given if patients did not have any of the 3
variables.

After applying the model, 25 patients had a score

May 14, 2015 | Volume 21 | Issue 18 |



Wang CT et a/. Model predicts interferon-o response

A 100 B 100}
< S 83.3
= 80r =~ 8-
° _%
§ 6ol >77 g 6of 53.5
§ 444 §
o . (o] L
g ¥ 294 g ¥ 235
2 g
§ 20 - 2 20 -
T 2.9 T 0.0
0 M | 0 | |

Score 0 1 2 3 Score 0 1 2 3

n 34 51 36 26 n 50 34 45 18
C 100r
o 810
< 80 -
c
S
4
g 60F 50.0
S
S 40
& 25.0
j=2]
< 20+
£ 2.1

0 Ml Il
Score 0 1 2 3
n 48 48 26 25

Figure 2 Predictive models at baseline, 12, and 24 wk for hepatitis B e antigen seroconversion by 52 wk in hepatitis B e antigen-positive patients treated
with interferon-o.. A: Baseline; B: 12 wk; C: 24 wk. A change in each analyzed variable was assigned a score of 1. A score of 0 was given if patients did not have
changes in any of the analyzed variables. The 3 factors correlating most with hepatitis B e antigen (HBeAg) seroconversion at each time point were used to build
models to predict the outcome after interferon-o. treatment.

Table 3 Factors at 12 wk influencing hepatitis B e antigen seroconversion in treated patients evaluated using univariate and

multivariate analyses 7 (%)

Parameter RS Univariate analysis P value Multivariate analysis P value
OR (95%Cl) OR (95%Cl)

ALT >7 x ULN 8 (61.5) 3.90 (1.20-12.66) 0.024

HBV DNA < 5 logu copies/mL 31 (53.4) 5.24 (2.48-11.06) <0.001

HBsAg < 10000 IU/mL 41 (48.2) 8.70 (3.39-22.34) <0.001

HBeAg < 250 S/CO 44 (55.7) 27.24 (7.89-94.09) <0.001 10.90 (2.63-45.27) 0.001
anti-HBc > 11.8 S/CO 23 (47.9) 2.88 (1.39-5.96) 0.005 3.72 (1.41-9.84) 0.008
Decline ALT >3 x ULN 20 (40.0) 1.73 (0.84-3.55) 0.136

Decline HBV DNA > 1.5 logi copies/mL 34 (48.6) 4.65 (2.18-9.93) <0.001

Decline HBsAg > 0.5 loguo IU/mL 29 (55.8) 5.39 (2.55-11.42) <0.001

Decline HBeAg > 1 logi S/CO 34 (66.7) 12.77 (5.60-29.14) <0.001 4.53 (1.59-12.91) 0.005
Decline anti-HBc > 0.5 S/CO 13 (40.6) 1.64 (0.53-5.07) 0.393

ALT: Alanine aminotransferase; ULN: Upper limit of normal; HBV: Hepatitis B virus; HBsAg: Hepatitis B surface antigen; HBeAg: Hepatitis B e antigen;
anti-HBc: Antibody to hepatitis B core antigen; RS: Patients with HBeAg seroconversion.

of 3 and 21 (84.0%) responded to IFN-a therapy
by exhibiting HBeAg seroconversion. A score of 0
was observed in 48 patients, only 1 (2.1%) of which
exhibited HBeAg seroconversion (Figure 2C).

Response-guided therapy

The study showed that CHB patients with a score
of 0 at baseline, 12 wk, or 24 wk of IFN-a therapy
have a high NPV independent of their score at other
time points. Only 2 of 68 CHB patients with a score
of 0 at any time point responded to IFN-a therapy by
52 wk. Therefore, patients with a score of 0 should
not continue IFN-o therapy and should pursue other
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treatment options. However, 60 patients had a score
of 2 or 3 at the different time points and 65.0%
(39/60) of these patients responded to IFN-a therapy
by 52 wk. Therefore, a score of 2 or 3 correlates
well with IFN-a response as determined by HBeAg
seroconversion.

DISCUSSION

Monitoring responses to IFN-oa treatment requires
evaluating sustained suppression of HBV replication,
biochemical remission, histological improvement,
and HBeAg/HBsAg loss or seroconversion in HBeAg-
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Table 4 Factors at 24 wk influencing hepatitis B e antigen seroconversion in treated patients evaluated using univariate and

multivariate analyses n (%)

Parameter RS Univariate analysis P value Multivariate analysis P value
OR (95%Cl) OR (95%Cl)
ALT <1 x ULN 25 (45.5) 2.65 (1.30-5.42) 0.008
HBV DNA < 4 log10 copies/mL 32 (50.8) 4.48 (2.25-10.01) <0.001
HBsAg < 2000 IU/mL 33 (52.4) 5.50 (2.58-11.73) <0.001
HBeAg <55/CO 41 (65.1) 24.23 (9.11-64.47) <0.001 16.82 (5.07-55.79) <0.001
anti-HBc > 11.4S/CO 30 (44.8) 3.01 (1.46-6.18) 0.003 3.01 (1.20-7.56) 0.019
Decline ALT > 2 x ULN 35 (42.2) 3.16 (1.47-6.78) 0.003
Decline HBV DNA > 2 logio copies/mL 36 (46.8) 4.71 (2.15-10.32) <0.001
Decline HBsAg > 1 logio IU/mL 26 (49.1) 3.35 (1.62-6.91) 0.001
Decline HBeAg > 2 logi0 S/CO 30 (66.7) 10.00 (4.45-22.47) <0.001 1.85 (0.62-5.49) 0.269
Decline anti-HBc > 0.5S/CO 19 (47.5) 2.55 (1.20-5.43) 0.015

ALT: Alanine aminotransferase; ULN: Upper limit of normal; HBV: Hepatitis B virus; HBsAg: Hepatitis B surface antigen; HBeAg: Hepatitis B e antigen;

anti-HBc: Antibody to hepatitis B core antigen; RS: Patients with HBeAg seroconversion.

positive patients®>", HBeAg seroconversion usually

predicts long-lasting suppression of HBV, reduced
infectivity, and improved clinical prognosis®*. Because
many patients in our study did not achieve HBeAg
seroconversion and may have therefore continued
treatment using nucleotide analogues, we chose to
end the study after 52 wk®*>4,

Our study showed that 32.0% of the patients
achieved HBeAg seroconversion by the end of
treatment, consistent with other reports'¥. The CHB
patients in this study mostly came from the Anhui
Province in China where HBV genotypes B and C are
prevalent. Our results are similar to those of other
studies in the region, and HBV genotype did not affect
IFN-a efficacy.

Our data indicate that ALT, HBV DNA, HBsAg,
HBeAg, and anti-HBc levels at baseline and 12 and
24 wk are predictive of response to IFN-a therapy
in HBeAg-positive CHB patients, consistent with
previous reports®''**1, Some studies suggested
that HBsAg levels correlate with response to IFN
therapy®!"**'® However, other studies have shown
no significant difference™.. In our study, HBsAg levels
showed predictive trends between responders vs non-
responders, but the results did not reach statistical
significance (P = 0.068).

If efficacy of IFN-a treatment could be predicted
prior to and during treatment, many medical resources
would be saved and complications of therapy would
be avoided. Previous models have some drawbacks.
First, some did not use multivariate analyses, hence
reducing the accuracy of their studies. They also
did not use anti-HBc, which is a predictor for IFN-a
response in our study. Some models did not use more
than one time point; therefore, their results were not
conducive to guiding therapy based on response over
time®”. Some studies used complicated mathematical
models not conducive to clinical use®*. Our study
overcame these problems.

ALT, HBeAg, and anti-HBc levels are commonly
tested for application in a clinical setting and could be
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used to build predictive models by multivariate step-
wise logistic regression analysis at baseline. HBeAg,
decline in HBeAg, and anti-HBc levels could be used
to build predictive models by multivariate step-
wise logistic regression analysis at 12 and 24 wk.
At the 3 time points, the PPVs were 57.7%, 83.3%,
and 84.0%, respectively, when the score was 3. In
addition, the NPVs were 97.1%, 100%, and 97.9%,
respectively, at the 3 time points when the score was
0. For example, In the study by Lau et a4, the PPV
was 61% and NPV was 76% at baseline. van der Eijk
et al*® reported a PPV of 46% and NPV of 100% at 12
wk. In the study by Fried et al'?, the NPV was 96% at
24 wk. Therefore, our model has a higher PPV or NPV
compared with other models.

In this study, the best single factor to predict IFN-a
response was HBeAg level. However, its NPVs were
only 66.3%, 86.7% and 79.5% at baseline, 12 and
24 wk, respectively. In comparison, the model has a
better NPV (97.1%, 100%, and 97.9%, respectively).
Only 2 (2.9%) CHB patients with a score of 0 at any
time point (baseline, 12 or 24 wk) responded to IFN-a
therapy at 52 wk. Therefore, we recommend that
patients with a score of 0 at baseline, 12, or 24 wk
may stop IFN-a therapy and pursue other treatment
options to reduce unnecessary costs. While patients
scoring 2 or 3 at the different time points have a
higher chance of responding to IFN-a therapy and
should continue to treat with IFN-a.

Our study had some limitations. The endpoint of
HBeAg seroconversion was evaluated at 52 wk rather
than 24 wk after initiating treatment. Since the study
was open, most patients began using nucleotide
analogs if they did not achieve HBeAg seroconversion
and so were not still taking IFN-a by 52 wk.

In conclusion, we developed models for predicting
responses to IFN-a therapy in CHB patients. The
models have a good NPV and PPV and are relatively
simple, which is beneficial for clinical application.
Future research should explore whether these models
also hold for prolonged therapy or PegIFN-a therapy.
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Background

It is very difficult to predict whether interferon (IFN)-a. treatment will be
successful before initiating therapy for an individual chronic hepatitis B (CHB)
patient.

Research frontiers

Recent research has been carried out to develop models to assess the efficacy
of IFN-a.. However, previous studies used relatively few variables and did not
have good positive and/or negative predictive values.

Innovations and breakthroughs

In this study, the authors (1) showed that the presence of antibody to hepatitis
B core antigen may be an independent predictor of IFN-a. response in CHB
patients; and (2) developed prediction models for hepatitis B e antigen (HBeAg)
seroconversion in response to IFN-a, therapy to help guide treatment at
baseline and 12 and 24 wk after initiating therapy.

Applications

It is crucial to identify which CHB patients are responding to IFN-o treatment
in order to determine whether to continue therapy or change the course of
treatment. Using the predictive models developed in this study, practitioners
would be able to monitor IFN-o. response and to individualize treatments.
Terminology

HBeAg is a soluble protein found in hepatitis B virus core particles. It can cause
severe liver cell damage and more infectivity. HBeAg seroconversion improves
the long-term prognosis of chronic hepatitis B patients and is an important
indication of when antiviral therapy is no longer required.

Peer-review

In this study, the authors have developed scoring systems which can be used
for predicting HBeAg seroconversion after IFN-a treatment. The models
demonstrated high negative and positive predictive values and will benefit the
patients who undergo anti-hepatitis B virus therapy.
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