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Abstract

Aim: The factors associated with the outcome of sequential therapy with interferon-a

lone for 24 weeks. Natural IFNa of 6-million-unit doses was administered 3
eek. A successful response to NUCs/IFNa sequential therapy was defined

as serum hepatitis B virus (HBV) DNA below 4.0 log copies/ml, serum alanine

nsferase (ALT) below 30 [U/L, and hepatitis B e antigen negativity at 24
months after completing the treatment. Results: Multivariate analysis revealed that
urface antigen (HBsAg) of 23.0 log U/ml (P <0.002) and hepatitis B

elated antigen (HBcrAg) of 24.5 log U/ml (P <0.003) at the start of IFNa.

Keywords: nucleos(t)ide analogues, interferon-a, sequential therapy, hepatitis B

surface antigen, hepatitis B core-related antigen
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Introduction

Hepatitis B virus (HBV) infection is a widespread health problem with an

es 350 to 400 million carriers worldwide. Prolonged infection with HBV can

cause chronic hepatitis, which may eventually develop into liver cirrhosis and

hepatocellular carcinoma (HCC)."™ Currently available antiviral treatments for
3 include nucleos(t)ide analogues (NUCs) and interferon-o. (IFNa).* NUCs
rally administered and are associated with low rates of adverse effects. Although

treatment with NUCs, such as lamivudine (LVD), adefovir dipivoxil (ADV), and

ETV), induces virological and biochemical responses in most patients,

py also carries the risk of drug-resistance. Furthermore, patients with

hepé i sB are required to undergo extended treatment with NUCs because early
discontinuance often leads to relapse.® ®In contrast, the remission of chronic hepatitis
is prolonged, but is achieved only in a small percentage of patients.
Serfaty et al.” conducted a pilot study on sequential therapy using LVD and

d concluded that this treatment could induce a sustained virologic response in

IFNC

patients with chronic hepatitis B who did not respond to IFN« alone. However,

8-12

ports™'“ were unable to confirm such a cooperative effect. Since the clinical

necessary to clarify the factors associated with the outcome of

ential therapy in order to estimate its clinical significance.

We previously analyzed patients with chronic hepatitis B who ceased NUC

d showed that lower hepatitis B surface antigen (HBsAg) and hepatitis B

d antigen (HBcrAg) levels were associated with a favorable clinical
subjects negative for hepatitis B e antigen (HBeAg) and HBV DNA at NUC

discontinuation.™ ™ Although we identified patients in whom NUCs could be safely
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halted with high reliance, such patients accounted for a relatively minor percentage.

Therefore, we conducted the present study to analyze the effect of IFNa sequential

successfully stopping NUCs.

is report retrospectively analyzes the factors associated with outcome of
IFNe.sequential therapy following NUC treatment. As the subjects were followed
treatment responses at 24 months after stopping IFNa were evaluated and

>d with those at 6 and 12 months.
nd Methods

total of 50 patients with chronic hepatitis B who underwent IFNa sequential
therapy in order to halt NUC therapy between May, 2002 and September, 2010 were
ubjects received NUC plus IFNa for 4 weeks followed by IFNa alone for 20
(* g. 1). Natural IFNa. (Sumiferon, Sumitomo Dainippon Pharma Co., Ltd.,

a dose of 6 million units was administered 3 times a week. Doses were

to 3 million units during exceptional circumstances, such as side effects. All
ompleted 24 weeks of IFNo administration and received over 80% of the
uled dose. Patients were recruited retrospectively from 8 hospitals across
Japan ,h'inshu University Hospital, National Hospital Organization Nagasaki Medical
ranomon Hospital, Hiroshima University Hospital, Chiba University

he Hospital of Hyogo College of Medicine, Kumamoto Shinto General

‘nd Teine Keijinkai Hospital). The demographic data of the subjects are

d in Table 1. The median age at NUC cessation was 35 years. Approximately
urths of the patients were men. Genotype C HBV was predominant as has

earlier been reported for Japan.'® Eighty-six percent of patients began NUC therapy

This article is protected by copyright. All rights reserved.

—288—



with LVD and 14% did so with ETV. The duration of NUC administration ranged from 4

to months. The follow-up period was defined as the point of stopping IFNa

tion up until the last visit or to when NUCs were re-administered due to
reactivation of hepatitis B. NUCs were recommenced in 25 (50%) of the 50 patients
mong them, 17 were treated before judgment of the 24-month response to

therapy. All patients requiring re-administration of NUCs possessed ALT

res NUCs.™ ™16
HBsAg was confirmed to be positive on at least two occasions at least 6
mo apart in all patients before NUC treatment. Tests for hepatitis C and human

immunodeficiency virus antibodies were all negative. Patients complicated with HCC

hepatic failure at the cessation of NUC administration were excluded from
dy. No such complications were observed during follow-up.
ith few exceptions, patients were seen at least once a month during the first

ow-up, at least once every 3 months during the second year, and at least

eneral Hospital, and “Analysis of efficacy of IFN to stop NUCs in patients with

chronic hepatitis B” for Teine Keijinkai Hospital).
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Hepatitis B viral markers

Serological markers for HBV, including HBsAg, HBeAg, and antibody to

ere tested using commercially available enzyme immunoassay kits (Abbott
, Ltd., Tokyo, Japan; Fujirebio Inc., Tokyo, Japan; and/or Sysmex Co.,

yan) at each hospital. Quantitative measurement of HBsAg' was done using
minescence enzyme immunoassay (CLEIA)-based HISCL HBsAg assay

] factgred by Sysmex Corporation (Kobe, Japan). The assay had a quantitative
ra .5 t0 3.3 log IU/ml. End titer was determined by diluting samples with
wuman serum when initial results exceeded the upper limit of the assay range.
Serum HBV DNA was determined using a COBAS TagMan HBYV kit (Roche,
Tokyo, Japan)'® with a quantitative range of 2.1 to 9.0 log copies/ml. According to the
rer’s instructions, detection of a positive signal below the quantitative range
escribed as a positive signal, and no signal detection was regarded as a

ignal. Six HBV genotypes (A-F) were evaluated according to the restriction
f DNA fragments from the method reported by Mizokami et al.’®

rum HBcrAg levels were measured using a CLEIA HBcrAg assay kit with a
fully uto‘matéd Lumipulse System analyzer (Fujirebio Inc., Tokyo, Japan) as

described previously.?® 2' The HBcrAg assay measures all antigens transcribed and

translated from the pre-core and core genes of the HBV genome, which include

he e, core, and p22cr antigens.'* ?° HBcrAg concentration was calculated
ba a standard curve generated using recombinant pro-HBeAg. The
activity of pro-HBeAg at 10 fg/ml was defined as 1 U/ml. We expressed

in terms of log U/ml, with a quantitative range set at 3.0 to 6.8 log U/ml.
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Evaluation of response to NUCs/IFNa sequential therapy

The clinical conditions of a successful response to NUCs/IFNa sequential

analyses

e Fisher's exact and Pearson’s chi-square tests were adopted to test for

he 24-month response to NUCs/IFNa sequential therapy. Correlations
aximal values of ALT and HBV DNA were calculated using Spearman's
tion correlation coefficient test. The non-relapse rate was analyzed by the
ier method.

tests were performed using the IBM SPSS Statistics Desktop for Japan
).0.(IBM Japan Inc., Tokyo, Japan). P values of less than 0.05 were considered

tistically significant.

This article is protected by copyright. All rights reserved.

—291—



Resulis

Factors-associated with the 24-month response to NUCs/IFNo. sequential

the 50 patients enrolled, 18 were judged as responders at 24 months
ompleting IFNo sequential therapy (i.e., 24-month responders), while the

32 were classified as 24-month non-responders. The clinical backgrounds
oups are compared in Table 2. The median age at NUC commencement

r distribution did not differ remarkably between the groups. Genotype C

rly predominant. The types of NUCs administered at the start and end of
were comparable between the groups, but the duration of NUC

étion was significantly longer in responders. Re-administration of NUCs due
to aggravation of hepatitis B before judgment of the 24-month response was

jn approximately half of the 32 non-responders. After the final evaluation at
24 months, re-continuation of NUCs was seen in only 1 of the 18 responders versus
ro If of the 15 non-responders who had previously not required it. The
period was significantly longer in responders since observation was

led gwhen NUCs were re-administered.

mical and virological markers were compared between 24-month

s and non-responders at the start of NUCs, at the start of IFNa, and at the
lo. (Table 3). Positivity for the HBe antigen was significantly lower in
responders at all time points. HBsAg and HBcrAg levels did not differ between the

groups at'the start of NUCs, but became significantly lower in responders at the start

oints of IFNa administration. A significant difference in HBV DNA level was
een the groups at the end of IFNa administration only. ALT levels did not

differ between the groups at any point.
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Multivariate analysis revealed that HBsAg and HBcrAg levels of 23.0 and

24.51log-U/ml, respectively, at the start of IFNa administration were significant factors

associated with a 24-month non-response to NUCs/IFNo sequential therapy (Table
tors adopted for this logistic model were as follows: age at end of NUCs

duration of NUC administration 218 months, gender, type of NUC at start,

ype, HBeAg positivity at the start of IFNa, HBsAg level at the start of IFNa

/ml, and HBcrAg level at the start of [FNa 24.5 log U/ml. The

ding cut-off values for each factor were determined by ROC analysis.

Of the 50 patients enrolled, 23 (46%) had HBsAg 3.0 log 1U/ml and HBcrAg
/ml, 27 (54%) had HBsAg <3.0 log IU/ml or HBcrAg <4.5 log U/ml, and

d HBsAg <3.0 log IU/ml and HBcrAg <4.5 log U/mi at the start of

IFNa administration. Whereas none of the 23 patients with the highest HBsAg and
els were responders, 18 (67%) of the remaining 27 patients responded to

No sequential therapy (P = 0.005).

ison of responses to NUCs/IFNa sequential therapy at different time

assessed the responses to NUCs/IFNo sequential therapy at 6 and 12
er completing IFNa administration using same criteria as those for
g the 24-month outcome. Responses were in 78% agreement (P <0.001)

and 24 months and 80% agreement (P <0.001) between 12 and 24

This article is protected by copyright. All rights reserved.

—293—



Prediction of response to NUCs/IFN« sequential therapy using maximal levels

of ALT and HBV DNA

The maximal levels of ALT and HBV DNA during follow-up were found to be
ly related (r = 0.777, P <0.001). ROC analysis showed that both maximal
BV DNA levels were significantly associated with the treatment response
th an AUC for each parameter of over 0.8. The cut-off values providing the
nificance in ROC analysis were 128 IU/L for ALT and 4.5 log copies/mi for
. The existence of a second cut-off value was also identified for HBV DNA
pies/ml) to discriminate between 24-month responders and

ponders. These results indicated that patients reaching a maximal ALT level
8 IU/L or maximal HBV DNA level of over 6.0 log copies/ml during

ment follow-up were likely to be non-responders.

stly, we analyzed the changes in cumulative non-relapse rate of hepatitis B

after IFNa administration by tentatively defining relapse as ALT level

128 IU/L during follow-up. We selected maximal ALT instead of maximal

because 1) the inflection point to distinguish a response was clear for

LT:but ambiguous for maximal HBV DNA, 2) the value for “sensitivity +
as calculated by ROC analysis was larger for maximal ALT (7.5 vs.

) the maximal levels of ALT and HBV DNA were closely associated, and

alues were considered to represent those of HBV DNA. The cumulative

e rate decreased rapidly after completely halting NUCs until just prior to 6

after stopping IFNa and then was seen to plateau until the study end point

‘This suggests that the recurrence of hepatitis associated with a 24-month

nse can be expected to occur primarily during the first 6 months after

stopping IFNa administration.
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Discussion

The cooperative effect of NUCs/IFNo sequential therapy has been

ial.”"2 Enomoto et al." first analyzed the results of ETV/IFNa sequential

y in patients with HBe antigen-positive chronic hepatitis B and detected several
rences. Although their results were negative, they witnessed that patients who
ved HBe antigen seroconversion by the time of IFNa commencement

ed a significantly higher sustained virologic response rate than those in

the HBe antigen persisted. Thus, it appeared beneficial to further clarify the
sociated with the response to NUCs/IFNa sequential therapy.

e present study analyzed the factors associated with a long-term response
quential therapy in order to safely discontinue NUC therapy. All patients

ed with natural IFNa for 6 months and followed for at least 24 months after

re, we were able to address the long-term response to IFNa sequential
relation to the results of earlier retrospective studies. It has been reported
that peg ated IFN-a (peg-IFNa) provides a higher HBV response rate than does
nal IFNo.?® Therefore, additional prospective studies of sequential therapy
IFNo. are needed as well.

using pe

Both HBsAg and HBcrAg levels at the time of NUC cessation were factors
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significantly associated with the response to NUCs/IFNa sequential therapy. HBsAg
has been,closely linked with peg-IFNa. therapy outcome.***” Moucari et al.*® analyzed

gative hepatitis B patients who had been treated with peg-IFNa. for 48

and concluded that an early serum HBsAg drop was strongly predictive of a

rologic response. Sonneveld et al.**

assessed HBeAg-positive hepatitis B
ho had received peg-IFNo with or without LVD for 52 weeks and observed
tients who experienced no decline in HBsAg level from baseline at week 12

hance of achieving a sustained response and no possibility of HBsAg loss.

Thus, our results were consistent with those described by Enomoto et al.’® that the

proportion of patients losing HBeAg positivity during ETV treatment was significantly

ie 5, and especially NUC treatment, since NUCs directly hamper production of

the HBV virion by inhibiting reverse transcription of pre-genomic RNA without
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affecting HBV cccDNA directly. As serum levels of HBsAg and HBcrAg are easier to
measure.than intrahepatic HBV cccDNA, these two antigen assays may be more

su

surrogate markers for HBV replication activity in patients undergoing
an’uysra fherapy. We previously reported that the combinational use of HBsAg and
as beneficial to forecast the risk of hepatitis relapse after discontinuation of
The present study confirms this notion; it is possible that HBsAg and

ve complimentary roles in monitoring antiviral effects because the

ol uctiog of these two antigens is regulated by alternative enhancer-promoter

the HBV genome.

Vt;ls noteworthy that ROC analysis revealed maximal levels of ALT and HBV
DN

e closely associated with the 24-month response to NUCs/IFNa sequential

therapy. We observed that patients with ALT higher than 128 1U/mL or HBV DNA

n 6.0 log copies/ml during follow-up were likely to be non-responders. When
a relapse of hepatitis B was tentatively defined as ALT exceeding 128 IU/L during

obsewatron, relapses occurred frequently during the first 6 months after ceasing IFNa

ecame more sporadic afterwards. The timing of judgment of a virologic

o NUCs/IFNa sequential therapy is critical when evaluating treatment

s period is usually set at 6 months after completing therapy, our results
at 6 months is indeed appropriate. Our findings also suggest that maximal
LT and HBV-DNA are useful for monitoring the results of NUCs/IFNa

al therapy. Accordingly, patients who are likely to be non-responders can now
ified as early as 24 weeks in advance and alternative strategies for treatment
nsidered in a more timely fashion.

conclusion, the combinational use of HBsAg and HBcrAg levels may be

useful to predict the response to NUCs/IFNa sequential therapy. Maximal levels of
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ALT and HBV DNA during follow-up may also be employed for monitoring the results

of IENa sequential therapy.
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