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Abstract Reactivation of hepatitis B virus (HBV) infec-
tion may occur in adult T-cell leukemia—lymphoma (ATL)
patients with resolved HBV infection who receive mono-
therapy with the anti-CC chemokine receptor 4 monoclo-
nal antibody, mogamulizumab. However, there is little evi-
dence regarding the incidence and characteristics of HBV
reactivation in ATL patients receiving systemic chemo-
therapy, including the use of this antibody. We conducted
a retrospective study for 24 ATL patients with resolved
HBYV infection underwent regular HBV DNA monitoring
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to assess HBV reactivation in Nagoya City University Hos-
pital between January 2005 and June 2013. With median
HBYV DNA follow-up of 238 days (range 57-1420), HBV
reactivation (defined as the detection of HBV DNA) was
observed in three (12.5 %) of 24 patients with resolved
HBV infection. No hepatitis due to HBV reactivation
occurred in those patients who were diagnosed with HBV
DNA levels below 2.1 log copies/mL and who received
antiviral drugs. Mogamulizumab was administered prior to
HBYV reactivation in two of three HBV-reactivated patients.
In the mogamulizumab era, further well-designed prospec-
tive studies are warranted to estimate the incidence of HBV
reactivation and to establish regular HBV DNA monitor-
ing-guided preemptive antiviral therapy for such patients.

Keywords Reactivation - HBV - CCR4 -
Mogamulizumab - ATL

Abbreviations

HBV Hepatitis B virus

ATL Adult T-cell leukemia—lymphoma

HBsAg Hepatitis B surface antigen

Anti-HBc  Antibodies against hepatitis B core antigen
Anti-HBs  Antibodies against hepatitis B surface antigen
CCR4 CC chemokine receptor 4

Introduction

Reactivation of hepatitis B virus (HBV) infection has been
reported as a potentially fatal complication of systemic
chemotherapy [1-6]. HBV reactivation may occur not only
in hepatitis B surface antigen (HBsAg)-positive patients,
but also in patients with resolved HBV infection who are
seronegative for HBsAg but seropositive for antibodies
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against hepatitis B core antigen (anti-HBc) and/or antibod-
ies against HBsAg (anti-HBs).

Chemotherapy containing the anti-CD20 monoclo-
nal antibody, rituximab plus steroids has been shown to
be an important risk factor for HBV reactivation in B-cell
lymphoma patients with resolved HBV infection [2, 3].
Recently, the anti-CC chemokine receptor 4 (CCR4) mono-
clonal antibody, mogamulizumab, was developed and intro-
duced into the management of adult T-cell leukemia—lym-
phoma (ATL) [7-12]. A dose-finding study showed that
mogamulizumab monotherapy could induce HBV reactiva-
tion-related hepatitis in an ATL patient with resolved HBV
infection [9, 13].

However, there is little evidence regarding the incidence
and characteristics of HBV reactivation in ATL patients
with resolved HBV infection who were receiving systemic
chemotherapy including this antibody. We conducted here
a retrospective study in a single institution to evaluate the
risk of HBV reactivation in these patients who underwent
regular monitoring of HBV DNA levels during and after
chemotherapy.

Patients and methods

Between January 2005 and June 2013, 66 patients were
diagnosed with ATL in Nagoya City University Hospi-
tal. Baseline serological markers for HBsAg, anti-HBc,
and anti-HBs were measured to evaluate their viral status
before systemic chemotherapy. Antiviral prophylaxis was
provided to the HBsAg-positive patients before the ini-
tiation of systemic chemotherapy. HBV DNA levels were
assessed in HBsAg-negative patients who were seroposi-
tive for anti-HBc and/or anti-HBs. Patients seronegative for
HBsAg but with detectable of HBV DNA were considered
to have occult HBV infection, and antiviral prophylaxis
was provided to those patients. HBsAg-negative patients
seropositive for anti-HBc and/or anti-HBs but without
detectable of HBV DNA were considered to have resolved
HBYV infection and their HBV DNA levels were monitored
regularly (monthly in principle) for HBV DNA levels dur-
ing chemotherapy and at least 1 year after chemotherapy;
HBYV reactivation was defined as the detection of HBV
DNA. If HBV reactivation was confirmed, antiviral drugs
were given immediately (preemptive antiviral therapy).

All baseline serological markers of HBsAg, anti-HBc
and anti-HBs were measured by the laboratory in this hospi-
tal, using the following methods and cut-off values: CLEIA
with cut-off values for HBsAg, anti-HBc and anti-HBs were
1.0 C.0.], 1.0 INH % and 10.0 mIU/mL, respectively, from
January 2005 to December 2010, CLEIA with cut-off values
for HBsAg, anti-HBc and ant-HBs were 0.03 mIU/mL, 1.0
C.01, and 10.0 mIU/mL, respectively, from January 2011.
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HBV DNA levels were measured by an outside labo-
ratory (SRL, Inc.; Tokyo, Japan) or by the laboratory in
this hospital, using the following methods and cut-off
values: transcription-mediated amplification test with a
cut-off value of 3.7 LGE/mL from January 2005 to April
2006, Amplicor HBV monitor test with a cut-off value of
2.6 log copies/mL from April 2006 to May 2008, COBAS
AmpliPrep/COBAS TagMan HBV test (v1.0) with a cut-off
value of 1.8 log copies/mL from May 2008 to July 2009,
and COBAS AmpliPrep/COBAS TagMan HBYV test (v2.0)
with a cut-off value of 2.1 log copies/mL from July 2009.

For the analysis of HBV sequences, nucleic acids were
extracted from the preserved serum specimens (200 L)
and subjected to PCR to amplify HBV genomes within
the short S region [nucleotides (nt) 427-607] and the basal
core promoter (BCP)/precore (PC) regions [nt 1628-2047]
followed by direct sequencing using the ABI Prism Big
Dye ver. 3.1 kit in an ABI 3100 DNA automated sequencer
(Applied Biosystems, Foster City, CA). HBV genotypes
were determined by molecular evolutionary analysis [14].

To compare the baseline characteristics and ATL treat-
ment of the patients with and without HBV reactivation,
we used the Chi-square test and two-sided Fisher’s exact
test for categorical data, and the Mann—Whitney U test
for continuous variables. A two-tailed p value of less than
0.05 was considered statistically significant. All statistical
analyses were performed using SPSS (version 22.0) statis-
tical software for Windows, using data fixed on August 31,
2013. This study was approved by the Institutional Review
Board of Nagoya City University. All patients gave written
informed consent.

Results

The status of HBV infection at baseline was as follows
(Fig. 1): HBsAg-positive (n = 2, 3.0 %), HBsAg-negative
(n = 63, 955 %), and no serological HBV assessment
(n =1, 1.5 %). Of the 63 HBsAg-negative patients, 31
(49.2 %) were anti-HBc positive and/or anti-HBs positive.
Of the remaining 32 patients, 31 were anti-HBc negative
and anti-HBs negative, and one had no data for anti-HBc
and anti-HBs. Because HBV DNA below 1.8 log copies/
mL was detected at baseline in one patient who was anti-
HBc positive and anti-HBs positive at baseline (and who
was therefore judged to have occult HBV infection), anti-
viral drugs were administered before initiating systemic
chemotherapy. Finally, 24 of 31 patients with resolved HBV
infection underwent regular HBV DNA monitoring (Fig. 1).
For these 24 ATL patients, initial systemic chemotherapy
included the following regimens: CHOP (n = 7, 29.2 %),
VCAP-AMP-VECP (n = 13, 54.2 %) and others (n = 4,
16.6 %) (Table 1). Systemic chemotherapy was started in 6
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Fig. 1 Baseline serological
markers of HBV infection in the
66 ATL patients. Two patients
were HBsAg-positive, 63 were
HBsAg-negative, the last was

not available for serological
HBV assessment. Of the 63
HBsAg-negative patients, 31

were anti-HBc-positive and/or

anti-HBs-positive. One patient [

had detectable HBV DNA at
baseline, and was judged as
having occult HBV infection.

ATL
n=060
HBsAg (+) HBsAg (-) NA
n=2 n=63 n= ]
anti-HBe (-) and anti-HBs (-) anti-HBe (+) and/or anti-HBs (+) NA
n= 31 n=31 n=1

Regular HBYV DNA monitor-
ing was performed in 24 of 31

l
I |

patients with resolved HBV
infection and 3 patients suf-
fered HBV reactivation. HBV

HBV DNA monitoring (+)

HBV DNA monitoring (-)

n=25 n=6

hepatitis B virus, ATL adult
T-cell leukemia—lymphoma,

HBsAg hepatitis B surface
antigen, anti-HBc antibodies
against hepatitis B core antigen,

baseline HBV-DNA (-)

baseline HBV DNA (+)

n =24 n=1

anti-HBs antibodies against
hepatitis B surface antigen, NA

not available

chemotherapy (+)
n=24

HBY reactivation (+)

HBYV reactivation (=)

n=3 n=21

patients before HBV DNA monitoring. For the 24 patients
with resolved HBV infection during and after systemic
chemotherapy, regular monitoring of HBV DNA was con-
ducted with a median interval of 30 days (range 2-703).

HBYV reactivation was observed in 3 (12.5 %) of 24
patients with resolved HBV infection, with a median HBV
DNA follow-up of 238 days (range 57-1420). No hepati-
tis due to HBV reactivation occurred in those patients who
were diagnosed with HBV DNA levels below 2.1 log cop-
ies/mL and who received antiviral drugs (entecavir, 0.5 mg/
day), resulting in no detectable HBV DNA levels during
antiviral treatment.

There was no statistically significant difference in base-
line characteristics and ATL treatment between patients
with and without reactivation in this retrospective analysis
(Table 1). The characteristics of 3 patients with HBV reac-
tivation are shown in Table 2; all were male, and seroposi-
tive for anti-HBc and anti-HBs at baseline, and received the
VCAP-AMP-VECP regimen as initial treatment. Moga-
mulizumab was administered prior to HBV reactivation
in 2 of 3 HBV-reactivated patients. The anti-HBs titers
of 3 patients decreased at reactivation compared to base-
line titers in 3 patients. Their HBV genotypes were deter-
mined as C. HBV mutations were not found in the precore

region or basal core promoter. One patient died due to ATL
progression.

The clinical course of case 1 is shown in Fig. 2. HBV
reactivation was confirmed with HBV DNA levels below
2.1 log copies/mL, 3 months after initiating mogamuli-
zumab-containing chemotherapy as initial treatment for
ATL. The patient presented with elevation of transaminase
levels after detection of HBV DNA, it considered not viral
hepatitis, but drug-induced liver damage because of tran-
sient and slight increase of HBV DNA levels. Reemergence
of HBV was observed repeatedly after withdrawal of anti-
viral drugs following the development of drug-induced
allergic rash or interstitial pneumonia. The patient main-
tains complete remission of ATL with undetectable of HBV
DNA after withdrawal of antiviral drugs over 3 years after
mogamulizumab-containing chemotherapy.

Discussion
This study showed that the incidence of HBV reactivation
among ATL patients with resolved HBV infection who

received systemic chemotherapy was 12.5 %. Preemptive
antiviral therapy, guided by regular HBV DNA monitoring,
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Table 1 Baseline
characteristics and treatment
of 24 ATL patients with
resolved HBV infection

who underwent HBV DNA
monitoring following systemic
chemotherapy

HBYV hepatitis B virus,

ATL adult T-cell leukemia—
lymphoma, ECOG Eastern
Cooperative Oncology Group,
HBsAg hepatitis B surface
antigen, anti-HBc antibodies
against hepatitis B core antigen,
anti-HBs antibodies against
hepatitis B surface antigen,
CHOP cyclophosphamide,
doxorubicin, vincristine,
prednisolone, VCAP-AMP-
VECP VCAP (vincristine,
cyclophosphamide,
doxorubicin, prednisolone)-
AMP (doxorubicin,
ranimustine, prednisolone)-
VECP (vindesine, etoposide,
carboplatin, prednisolone),
HSCT hematopoietic stem cell
transplantation

2 Initial chemotherapy regimen
for adult T-cell leukemia—lym-
phoma was given during HBV
DNA monitoring

® In 2 of 3 HB V-reactivated
cases, mogamulizumab was
given prior to HBV reactivation

¢ One patient received allo-
geneic hematopoietic stem
transplantation after HBV
reactivation

4 HBV DNA follow-up time
indicates the time from the date
of baseline HBV DNA measure-
ment until the date of the last
HBYV DNA measurement

HBV reactivation (+) HBV reactivation (—)  p value
n=23 n=21
Median age (range) 59 (58-65) 64 (41-77) 0.822
Sex 0.217
Male 3 9
Female 0 12
ATL type of disease 0.090
Acute 1 17
Lymphoma 2 1
Chronic 0 2
Smoldering 0 1
ECOG performance status 0.530
Oorl 3 14
2 or more 0 7
Baseline HBV status 1.00
Anti-HBc positive and anti-HBs positive 3 18
Anti-HBc positive and anti-HBs negative 0 3
Anti-HBc negative and anti-HBs positive 0 0
Baseline anti-HBs titers (mIU/mL) 0.728
<10 0
>10, <100 2
>100 1 10
Initial chemotherapy regimen® 0.396
CHOP 0 7
VCAP-AMP-VECP 3 10
Others 0 4
Mogamulizumab administration® 0.576
+ 2 9
= 1 12
Allogeneic HSCT® 1.00
+ 1 5
(=) 2 16
Year enrolled for HBV DNA monitoring -
2005-2006 0 0
2006-2008 0 4
2008-2009 0 3
2009-2013 3 14

Median HBV DNA follow-up time (rzmge)d

640 (637-1030)

227 (57-1420)

was effective in preventing hepatitis due to HBV reacti-
vation in all three patients. Most of HBV reactivation has
been reported to occur in B-cell lymphoma, especially in
those who received rituximab-containing chemotherapy
[2-4, 6]. This is the first report regarding the risk of HBV
reactivation focused on ATL patients with resolved HBV
infection, which suggesting that the risk of HBV reactiva-
tion in ATL patients may be similar to that in B-cell lym-
phoma patients [15, 16].

ATL is a mature T-cell lymphoma and human T-cell
leukemia virus type-1 plays a role in its pathogenesis.

@ Springer

Aggressive ATL has been reported to have a poor progno-
sis with a median overall survival of approximately 1 year,
regardless of intensive chemotherapy [17]. The anti-CCR4
monoclonal antibody, mogamulizumab has been shown
recently to be effective and safe for aggressive ATL patients
in the setting of monotherapy or combined with conven-
tional chemotherapy [9, 11, 18]. It is expected that moga-
mulizumab will enable long-term disease control, so more
HBY reactivation events may be predicted because CCR4 is
a chemokine receptor expressed on T-helper type 2 and reg-
ulatory T cells [7, 19], and is thought to have an important
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Table 2 Characteristics of 3 patients with HBV reactivation

Case 1 Case 2 Case 3
Age 65 59 58
Sex Male Male Male
Type of ATL Lymphoma Lymphoma Acute
ECOG performance status 1 1 0
Baseline HBV status
HBsAg (--) =) =)
Anti-HBc titers 98.1 % 3.6C.01 1.5C.01
Anti-HBs titers 20.0 mIU/mL 24.0 mIU/mL >1000.0 mIU/mL
HBYV DNA levels Not detectable Not detectable Not detectable

Chemotherapy regimens before HBV reactivation

Number of regimens
Allogeneic HSCT*
After HBV reactivation

Time to reactivation (day)b
HBYV DNA levels at reactivation (log copies/mlL)
Peak HBV DNA levels (log copies/mL)

Anti-HBs titers
HBYV genotype

HBV mutation of precore region or basal core promoter

Antiviral drugs

Hepatitis due to HBV reactivation
HBYV DNA follow-up time (day)*

Outcome

VCAP-AMP-VECP plus

VCAP-AMP-VECP

VCAP-AMP-VECP

mogamulizumab Mogamulizumab

CHOP
DeVIC
ete.

1 1 7

No Yes No

90 71 541

<2.1 <2.1 <2.1

23 <2.1 <2.1

17.6 mIU/mL 22.0 mIU/mL 566.5 mIU/mL

C C C

Wild Wild NA

Entecavir, lamivudine Entecavir Entecavir

No No No

1030 640 637

Alive (CR1) Alive (CR1) Death due to ATL progression

HBYV hepatitis B virus, ATL adult T-cell leukemia-lymphoma, ECOG Eastern Cooperative Oncology Group, HBsAg hepatitis B surface antigen,
anti-HBc antibodies against hepatitis B core antigen, anti-HBs antibodies against hepatitis B surface antigen, VCAP-AMP-VECP VCAP (vincris-
tine, cyclophosphamide, doxorubicin, prednisolone)-AMP (doxorubicin, ranimustine, prednisolone)-VECP (vindesine, etoposide, carboplatin,
prednisolone), CHOP cyclophosphamide, doxorubicin, vincristine, prednisolone, DeVIC dexamethasone, etoposide, ifosfamide, carboplatin,

CRI first complete response

# One patient (case 2) received allogeneic hematopoietic stem transplantation after HBV reactivation

 Time to reactivation indicates the time from the date of baseline HBV DNA measurement until the date of the confirmation of HBV reactivation
¢ HBV DNA follow-up time indicates the time from the date of baseline HBV DNA measurement until the date of the last HBV DNA measure-

ment

role in maintaining the balance of the human immune sys-
tem. The mechanism whereby mogamulizumab causes
HBV reactivation is not fully understood; a reduction of
numbers of CCR4-expressing cells following this antibody
treatment might be associated with an imbalance of antiviral
immunity, resulting in the development of HBV reactivation
[9, 13]. Although HBV reactivation was confirmed in 2 of
11 patients who received mogamulizumab, this study did
not prove that HBV reactivation is associated with mogam-
ulizumab therapy, partly because of the small sample size.
This study has the following limitations: a retrospective
study in a single institution with a small sample size, and

the diagnosis of HBV reactivation at early stage when only
when HBV DNA became detectable (below 2.1 log copies/
mL) by PCR. Because antiviral treatments after the onset of
hepatitis are often insufficient to control HBV reactivation,
preemptive antiviral therapy guided by regular HBV DNA
monitoring, whereby the antiviral drug is given immediately
when HBV DNA becomes detectable, is recommended by
some guidelines to prevent hepatitis due to HBV reactivation
[20, 21]. However, the definition of HBV reactivation and
cut-off values of HBV DNA levels, along with the timing
of initiation of antiviral treatment in patients with resolved
HBYV infection, have not been fully investigated yet.
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Fig. 2 Clinical course of case 1. A 65-year-old male was diagnosed
as having adult T-cell leukemia—lymphoma of lymphoma type and
received VCAP-AMP-VECP plus mogamulizumab combined chem-
otherapy. At 3 months after systemic chemotherapy, HBV reacti-
vation was confirmed with HBV DNA levels below 2.1 log copies/
mL and antiviral therapy (entecavir, 0.5 mg/day) was given immedi-
ately with no HBV-related hepatitis. He presented with elevation of
transaminase levels after detection of HBV DNA, it considered not
viral hepatitis but drug-induced liver damage because of transient
and slight increase of HBV DNA levels. Because he suffered from an
allergic rash and interstitial pneumonia (IP), entecavir could not be
continued. Consequently, reemergence of HBV (HBV DNA levels of
2.2 log copies/mL) was observed at 3 months after the first detection
of HBV reactivation. However, he discontinued entecavir because

In conclusion, the incidence of HBV reactivation was
12.5 % in ATL patients with resolved HBV infection fol-
lowing systemic chemotherapy. In mogamulizumab era,
further well-designed prospective studies are warranted to
estimate the incidence of HBV reactivation and to establish
regular HBV DNA monitoring-guided preemptive antiviral
therapy for these patients.
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Multicenter cooperative case survey of hepatitis B virus
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Aim: The purpose of this multicenter cooperative study was to
elucidate the clinical features of hepatitis B virus (HBV) reactiva-
tion by chemotherapeutic agents and the patient outcomes af-
ter HBV reactivation by a retrospective review of accumulated
patients’ medical records.

Methods: Records of a total of 27 patients (hematological ma-
lignancy, 14 patients; solid tumor, 13 patients) from 11 institu-
tions who were diagnosed between June 2005 and October
2010 as having HBV reactivation following chemotherapy were
reviewed.

Results: Of the 27 patients with reactivation, 16 patients were
hepatitis B surface antigen (HBsAg) positive and 11 were HBsAg
negative prior to the commencement of chemotherapy. Of the
11 patients who were HBSAg negative prior to the chemother-
apy, 10 had hematological malignancies and one had a solid tu-
mor. Of the 14 patients with hematological malignancies with
HBYV reactivation enrolled in the study, the reactivation occurred

more than 12months after the completion of chemotherapy in
five patients (36%); on the other hand, none of the patients (0%)
with solid tumors developed HBV reactivation more than
12months after the completion of chemotherapy. Of the 24 pa-
tients who had acute liver dysfunction at the diagnosis of HBV
reactivation, nine (38%) had severe hepatitis and seven (29%)
died of liver failure.

Conclusion: Most of the patients with HBV reactivation who
were HBsAg negative prior to the chemotherapy had underlying
hematological malignancies. Furthermore, patients with hema-
tological malignancies often developed late-onset HBV reactiva-
tion. The prognosis of patients who develop acute liver
dysfunction as a complication of HBV reactivation is extremely
dismal.

Key words: case survey, chemotherapy, hepatitis B virus,
hepatitis B virus DNA, reactivation

INTRODUCTION

VARIETY OF anticancer drugs and their metabolites
are known to cause liver dysfunction. In addition,
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chemotherapy can trigger rapid multiplication of the virus
in patients harboring hepatitis B virus (HBV), that can re-
sult in fatal liver dysfunction. Such rapid increase in the
hepatitis virus load is referred to as viral hepatitis reactiva-
tion.'™* The frequency and risk of HBV reactivation have
been reported to depend on the degree of immunosup-
pression and the HBV infection status prior to the start of
the treatment causing immunosuppression. Immunosup-
pression of varying degrees is known to occur with
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Table 1 Patient characteristics
Patient Before chemotherapy Unc‘ierlymg Chemotherapy
no. malignancy
HBs HBc HBV DNA Combined use
Age Sex HBsAg Antibody  Antibody (logcopies/mL) Regimen of glucocorticoid
1 50 Female + - + NA Malignant R + cyclophosphamide -
lymphoma + vincristine
2 53 Female + - + NA Malignant R-CHOP + methotrexate +
lymphoma intrathecal
3 84 Male + NA NA NA Malignant R-THP-COP +
lymphoma
4 57 Male + - + 5.3 AML Idarubicin + Ara-C, +
HD-Ara-C
5 62 Male + NA NA NA Brain tumor Temozolomide + RT -
6 49 Female + NA NA NA Breast cancer Doxorubicin + CPA +
7 53 Female + NA NA NA Colorectal cancer FOLFOX +
8 51 Female + NA + NA Gastric cancer Cisplatin + S-1 +
9 58 Female + + + NA HCC Cisplatin (intra-arterial -
infusion)
10 71  Male + NA + 6.9 HCC TACE with epirubicin -
11 68 Male + - + NA HCC UFT + mitoxantrone -
12 53 Male + + + 4.4 1CC Gemgcitabine + RT +
13 62 Male + - + NA 1ICC Gemcitabine + S-1 +
14 60 Male + NA NA NA Lung cancer Cisplatin + irinotecan +
15 78 Male + NA NA NA Pancreatic cancer Gemcitabine +
16 64 Male + - + <2.1 Rectal carcinoid Experimental drug* -
17 39 Male - + + ubDL Malignant HD CPA, whole-body -
lymphoma RT, AlloUCBT
18 65 Female - NA NA NA Malignant R-CHOP +
lymphoma
19 76 Male - NA NA NA Malignant R-CHOP +
lymphoma
20 84 Temale -~ NA NA NA Malignant R-THP-COP +
Iymphoma
21 84 Female - NA NA NA Malignant THP-COP +
lymphoma
22 70 Male - + + upL Multiple myeloma  Melphalan +dsplatin +
+thalidomide
23 87 Female - + + <1.8 Multiple myeloma  Melphalan +
+prednisolone
24 60 Female - + - NA Multiple myeloma  MP, MCP, AutoPBSCT +
25 61 Female - + + <2.6 Multiple myeloma VAD, HD-CPA, HD- +
Melphalan, AutoPBSCT
26 48 Male - - + NA ALL HD CPA, whole-body -
RT, AlloUCBT
27 67 Male - NA NA NA HCC TACE followed by -
TSU-68

*the name is not opened because it is under development.
Clinical diagnosis: Elevation of the serum aspartate aminotransferase and/or alanine aminotransferase levels with the detection of HBV DNA positivity and improvement observed
in response to antiviral therapy
Complete recovery: complete recovery of AST/ALT and HBV DNA, Incomplete recovery: incomplete recovery of AST/ALT and HBV DNA
AlL, acute lymphoblastic leukemia; ALT, alanine aminotransferase; AlloBMT, allogenic bone marrow transplantation; AlloUCBT, allogenic umbilical cord blood transplantation;
AML, acute myeloblastic leukemia; AST, aspartate aminotransferase; Ara-C; xxx; AutoPBSCT, autologous peripheral blood stem cell transplantation; CHOP, cyclophosphamide +
doxorubidin + vincristine + prednisolone; CPA, cyclophosphamide; CVP, cyclophosphamide + vinaristine + prednisolone; FOLFOX, 5-fluorourad] + leucovorin + oxaliplatin; HBV,
hepatitis B virus; HCC, hepatocellular cardinoma; HD, high dose; ICC, intrahepatic cholangiocarcinoma; MCP, ranimustine + cyclophosphamide + prednisolone; MP, melphalan +
prednisolone; NA, not assessed; R, rituximab; RT, radiation therapy; S-1, tegafur + gimeradil + oteradil; TACE, transarterial chemoembolization; THP-COP, pirarubicin + cyclo-

phosphamide + vincristine + prednisolone; TSU-68, xxx; UDL, under detected limit; UFD, xxx; UFT, xxx; VAD, vincristine + doxorubidin + dexamethasone.

© 2015 The Japan Society of Hepatology
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Interval from Interval from

At occurrence of reactivation

Outcome after

initiation of completion of reactivation
chemotherapy chemotherapy
to HBV reacti- to HBV reacti- Diagnosis of HBV DNA Severity of liver
vation (days) vation (days) reactivation (log copies/mL) dysfunction Antiviral drug Complete recovery
637 441 Clinical diagnosis 6.9 Acute hepatitis Entecavir Incomplete recovery
760 539 Clinical diagnosis 53 Acute hepatitis Lamivudine Liver failure and death
1317 1210 HBV DNA titer 8.8 Severe hepatitis Entecavir Complete recovery
elevation
147 55 Clinical diagnosis 7.6 Acute hepatitis Lamivudine —  Complete recovery
entecavir
448 319 Clinical diagnosis 5.8 Acute hepatitis Entecavir Complete recovery
42 23 Clinical diagnosis 57 Severe hepatitis Lamivudine Liver failure and death
209 34 Clinical diagnosis 8.6 Fulminant hepatitis ~ Lamivudine Complete recovery
87 25 Clinical diagnosis 9.0 Acute hepatitis Entecavir Incomplete recovery
143 40 Clinical diagnosis 7.1 Acute hepatitis Lamivudine Incomplete recovery
309 309 Clinical diagnosis 6.9 Acute hepatitis Entecavir Incomplete recovery
93 37 Clinical diagnosis 5.9 Acute hepatitis Lamivudine Liver failure and death
130 16 HBV DNA titer 8.0 Fulminant hepatitis ~ Entecavir Incomplete recovery
elevation
103 17 Clinical diagnosis 5.7 Acute hepatitis Entecavir Complete recovery
103 18 Clinical diagnosis 5.5 Acute hepatitis Entecavir Incomplete recovery
28 14 Clinijcal diagnosis 2.8 Acute hepatitis Entecavir Complete recovery
51 9 Clinical diagnosis 2.6 Acute hepatitis None Complete recovery
340 339 HBV DNA(-) — (+) 6.0 Without hepatitis Lamivudine —  Liver failure and death
entecavir
309 182 HBsAg(-) — (+) 7.4 Severe hepatitis Lamivudine Liver failure and death
407 202 HBsAg(-) — (+) 9.7 Fulminant hepatitis ~ Entecavir Liver failure and death
528 79 HBsAg(-) — (+) 6.5 Fulminant hepatitis ~ Entecavir Complete recovery
721 69 HBsAg(-) — (+) 7.7 Acute hepatitis Entecavir Incomplete recovery
937 155 HBV DNA(-) — (+) <2.1(+) Without hepatitis Entecavir Liver failure and death
700 553 HBsAg(-) — (+) 8.5 Severe hepatitis Entecavir Complete recovery
355 84 HBsAg(-) — (+) 6.2 Acute hepatitis Entecavir Complete recovery
354 233 HBV DNA(-) — (+) 24 Without hepatitis Entecavir Incomplete recovery
416 415 HBsAg(-) — (+) 8.6 Severe hepatitis Entecavir Complete recovery
132 14 HBsAg(-) — (+) 6.9 Acute hepatitis Entecavir

chemotherapy, such as that following hematopoietic stem
cell transplantation and organ transplantation, rituximab-
based chemotherapy and chemotherapy for solid tumors.
The HBV infection status prior to chemotherapy is deter-
mined by the serum profile of HBV-assodiated markers
(hepatitis B surface antigen [HBsAg], hepatitis B e-antigen

[HBeAg], hepatitis B core antibody [HBcAb], hepatitis B
surface antibody [HBsAb]) and the viral load of HBV
DNA.'™* However, there have been few comprehensive
reports on HBV reactivation, and the clinical background
factors involved in HBV reactivation, including the circum-
stances of the chemotherapy AND the characteristics of the

© 2015 The Japan Society of Hepatology
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reactivation, and the clinical outcomes following HBV
reactivation have not yet been clearly elucidated. We there-
fore conducted a retrospective clinical review of the medi-
cal records of patients who developed HBV reactivation
following treatment with chemotherapeutic agents. The
purpose of this multicenter cooperative study was to eluci-
date the clinical features of HBV reactivation and the pa-
tient outcomes after HBV reactivation.

METHODS

Patients

E CONDUCTED A retrospective clinical review of

the medical records of patients with HBV reactiva-
tion induced by anticancer drugs accumulated at each in-
stitution. This clinical study was conducted with the
approval of the ethics committee of the National Cancer
Center, and in accordance with epidemiological research
guidelines.

We defined HBV reactivation as follows: (i) increase of
the HBV DNA titer by more than 10-fold or conversion
to a HBeAg positive from HBeAg negative status in patients
determined to be HBsAg positive after the commencement
of chemotherapy; (ii) conversion from a HBsAg negative
to HBsAg positive status after the commencement of che-
motherapy; and (iii) increase of the HBV DNA titer to
above the detection limit in patients with HBV DNA titers
below the detection limit of the assay after the commence-
ment of chemotherapy."” In addition, elevation of the se-
rum aspartate aminotransferase (AST) and/or alanine
aminotransferase (ALT) levels along with HBV DNA posi-
tivity and improvement in response to antiviral therapy
was also defined as HBV reactivation in this study.

Variables examined

The variables examined in the patients with HBV reactiva-
tion are listed below. Patient background factors were age,
sex, the underlying malignancy, presence/absence of liver
metastasis, presence/absence of concomitant liver disease
and history of alcohol consumption.

Factors related to the chemotherapy inducing the HBV
reactivation were chemotherapeutic regimen used, the
day of commencement of chemotherapy, the day of dis-
continuation of chemotherapy and concomitant use of
glucocorticoid.

Status at the occurrence of reactivation included date of
diagnosis of HBV reactivation, symptoms associated with
the HBV reactivation, the antiviral drugs used for treating
the HBV reactivation, date of start of antiviral drug admin-
istration, concomitant treatments for HBV reactivation,

©® 2015 The Japan Society of Hepatology
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severity of the liver dysfunction caused by the reactivation
and outcome after the reactivation.

Laboratory tests before and after the HBV reactivation
consisted of hemogram (leukocytes, neutrophils, lympho-
cytes, hemoglobin, platelets), serum biochemistry (total
bilirubin, AST, ALT, alkaline phosphatase), coagulation
parameters (prothrombin time) and hepatitis B virus
marker profile (HBsAg, HBsAb, HBeAg, hepatitis B e anti-
body, HBcAb, HBV DNA load).

RESULTS

Patient characteristics before the
commencement of chemotherapy

HE RECORDS OF a total of 27 patients with HBV

reactivation diagnosed between June 2005 and
October 2010 were accumulated from 11 institutions
(Table 1). The patient characteristics before the com-
mencement of chemotherapy are shown in Table 2. The
patients consisted of 15 men and 12 women, with a me-
dian age of 62years (range, 39-87). Among the patients
with HBV reactivation, 16 were HBsAg positive and 11
patients were HBsAg negative prior to the commence-
ment of chemotherapy. The underlying malignancies
were hematological malignancies in 14 patients and solid
tumors in 13 patients; among the hematological malig-
nancies, malignant lymphoma was the most common,
while among the solid tumors, hepatocellular carcinoma
was the most common. Among the 11 patients who were
HBsAg negative prior to the chemotherapy, 10 had un-
derlying hematological malignancies and only one had
a solid tumor. The chemotherapy inducing the HBV reac-
tivation was the chemotherapeutic regimen administrated
with hematopoietic stem cell transplantation in four
patients, a rituximab-based regimen in five patients,
platinum combination regimen in four patients and
gemcitabine alone or combination regimen in three
patients. A glucocorticoid was used concomitantly in 18
patients.

Findings at the time of HBV reactivation

At the time of reactivation, 12 patients presented with
symptoms, including fatigue, anorexia, nausea/vomiting,
jaundice, pyrexia and drowsiness (Table 3). Of the 27 pa-
tients, in 24, the HBV reactivation was diagnosed by
checking for elevation of the HBV DNA titers after detec-
tion of increase of the serum AST and/or ALT level, while
in the remaining three patients, reactivation was diagnosed
by observing conversion from HBsAg negative to HBsAg
positive or an increase of the HBV DNA load in the absence
of elevation of the serum AST and/or ALT levels (patients
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Table 2 Patient characteristics before chemotherapy

Case survey of HBV reactivation 5

Variables n (%)
All patients 27 -
Age (years) Median [range] 62 39-87
Sex Male 15 (56)
Female 12 (44)
Serological marker of hepatitis B viral infection HBsAg (+) 16 (59)
HBsAg (-) 11 (41)
HBsAg (-), and anti-HBs or anti-HBc (+) 6 (22)
HBsAg (~), no data on anti-HBs and anti-HBc 5 (19)
Tumor type
Hematological tumor All 14 (52)
Malignant lymphoma 8 (30)
Multiple myeloma 4 (15)
Leukemia 2 (7)
Solid tumor All 13 (48)
Hepatocellular carcinoma 4 (15)
Bile duct cancer 2 (7
Others 7 (26)
Chemotherapeutic regimen Hematopoietic stem cells transplant 4 (15)
R-CHOP 5 (19)
Platinum combination 4 (15)
Gemcitabine alone or combination 3 (11)
Others 11 (40)
Concomitant use of a glucocorticoid Present 18 (67)
Liver metastases Present 3 (11)
Complication of liver disease Chronic hepatitis type C 1 (4)
Alcohol abuse Habitual drinker 6 (22)
Social drinker 10 (37)

Anti-HBs, hepatitis B surface antibody; anti-HBc antibody, hepatitis B core antibody; HBsAg, hepatitis B surface antigen, R-CHOP, cyclophosphamide, doxorubicin, vinaistine and

prednisone combined with rituximab

17, 22 and 25). All of the three latter patients with under-
lying hematological malignancies were HBsAg negative
and HBcAD positive prior to the commencement of che-
motherapy, and HBV reactivation was detected by
monthly measurements of the HBsAg or HBV DNA. The
median interval from completion of chemotherapy to
HBV reactivation and median interval from initiation of
chemotherapy to HBV reactivation were 79 days (range,
9-1210) and 309 days (range, 28-1317), respectively. In
none of the 13 patients (0%) with solid tumors did HBV
develop more than 12 months after the completion of che-
motherapy, while in five of the 14 patients (36%) with un-
derlying hematological malignancy, it developed more
than 12 months after the completion of chemotherapy.

Outcome after HBV reactivation

Of the 27 patients, 26 were treated with antiviral drugs
such as entecavir or lamivudine at the time of HBV reacti-
vation, while one patient improved spontaneously (pa-
tient 16) (Table 3). Acute liver dysfunction developed at
the time of the reactivation in 24 patients, while the re-
maining three patients showed no evidence of liver

dysfunction (patients 17, 22 and 25). Of the 27 patients,
five (28%) and four (15%) had severe hepatitis and fulmi-
nant hepatitis, respectively, and seven patients (26%) died
of liver failure.

DISCUSSION

N 2001, DERVITE et al. reported, for the first time, HBV

reactivation in a HBsAg negative patient who had re-
ceived rituximab-based chemotherapy.® It became clear
then that reactivation could occur not only in HBsAg pos-
itive patients, but also in HBsAg negative and
HBcAb/HBsADb positive patients. Since then, HBV reactiva-
tion has begun to attract much interest in clinical practice.
However, the factors associated with, and the outcomes of,
reactivation have not yet been sufficiently characterized.
Therefore, we conducted a clinical survey of the data of pa-
tients with HBV reactivation, and case reports of 27 pa-
tients with HBV reactivation occurring following
chemotherapy were collected from 11 institutions. This
study focused on the clinical courses of the patients who
developed HBV reactivation, and both patients who

© 2015 The Japan Society of Hepatology
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Table 3 Condition at occurrence and outcomes in patients with reactivation of hepatitis B viral infection

Variables n (%)
Symptom Present 12 (44)
Malaise 7 (26)
Anorexia 7 (26)
Nausea/vomiting 2 (7)
Jaundice 1 (4)
Fever 1 (4)
Somnolence 1 (4)
Criteria for diagnosis of HBV reactivation Clinical Diagnosis* 14 (52)
Positive conversion of HBsAg 8 (30)
Increase of the HBV DNA titer to above the detection limit 3 (11)
Increase of the HBV DNA titer by more than 10-fold 2 (7)
Interval from completion of chemotherapy Median [range], days 79 [9~1210]
to HBV reactivation
Solid tumor, median [range], days 23 [9-319]
Hematological malignancy, median [range], days 218 [55-1210]
Treatment for HBV reactivation Antiviral drug 26 (96)
Entecavir 20 (74)
Lamivudine 8 (30)
Glycyrrhizin 12 (44)
Ursodeoxycholic acid 4 (15)
Interferon 4 (15)
Steroids 2 (17)
Plasma exchange 1 (4)
Type of liver dysfunction Acute hepatitis 15 (55)
Severe hepatitis 5 (19)
Fulminant hepatitis 4 (15)
None 3 (11)
Outcome after reactivation Complete improvement of the serum AST/ALT and 12 (44)
BV DNA titer to normal range
Incomplete improvement of the serum AST/ALT 8 (30)
and/or HBV DNA titer
Liver failure and death 7 (26)

*Clinical diagnosis: Elevation of the serum aspartate aminotransferase and/or alanine aminotransferase levels with the detection of HBV DNA positivity and improvement observed

in response to antiviral therapy

ALT, alanine aminotransferase; AST, aspartate aminotransferase; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus infection.

underwent adequate screening and follow up for HBV re-
activation and those who did not undergo adequate
screening and follow up were induded in this study. In ad-
dition, patients with various malignant diseases, receiving
various treatment regimens, and any HBsAg status were in-
cluded in this study. Furthermore, not only patients in
whom the HBV reactivation was diagnosed on the basis
of increased HBV DNA titers and conversion of the HBeAg
or HBsAg status, but also those in whom the diagnosis was
made based on elevation of the serum AST and/or ALT
levels along with HBV DNA positivity and improvement
in response to antiviral therapy were included. Therefore,
we obtained comprehensive data on patients developing
HBV reactivation in actual clinical practice. Thus, even
though the number of patients with HBV reactivation
was limited in this study, accumulation of such patients
with HBV reactivation may be expected to contribute to a
further understanding of HBV reactivation and also lead

© 2015 The Japan Society of Hepatology

to the development of some novel countermeasures
against HBV reactivation.

In this study, while reactivation in patients with a HBsAg
positive status prior to chemotherapy was observed in
both patients with underlying hematological malignancies
and solid tumors, reactivation in patients with a HBsAg
negative status prior to chemotherapy occurred predomi-
nantly in patients with underlying hematological malig-
nandcies. Previous reports of HBV reactivation in HBsAg
negative patients have rarely been reported in the patients
with solid tumors, including breast cancer,® hepatocellular
carcinoma,””® brain tumors,” rectal cancer,’® pharynx and
esophageal cancer,'! and lung cancer,'* and in patients re-
ceiving drug regimens including cyclophosphamide, doxo-
rubicin - plus  5-fluorouracil, temozolomide, and
mitomycin plus hydroxycamptothecin.” Our present re-
port serves to emphasize that caution against reactivation
must be exercised even in HBsAg negative patients with
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solid tumors. Glucocorticoids were used in combination
with the chemotherapy to increase the therapeutic efficacy
and/or prevent emetic reaction in 18 of the 27 patients in
our study. Glucocorticoids have been mentioned as risk
factors for HBV reactivation,'? and it appears indeed that
glucocorticoid use may influence the risk of HBV reactiva-
tion. It is necessary to pay attention not only to the anti-
cancer drugs used, but also to whether glucocorticoids
were also used in combination with the drugs as
antiemetics.

In regard to the interval from completion of chemother-
apy to HBV reactivation, HBV reactivation developed
within 12 months after the completion of chemotherapy
in all 13 patients (100%) with solid tumors. However, in
five of the 14 (36%) patients with hematological malig-
nancies, HBV reactivation occurred more than 12 months
after the completion of chemotherapy. The maximum in-
terval from completion of chemotherapy to HBV reactiva-
tion in this series was 3.3 years in a patient with malignant
lymphoma treated with THP-COP therapy (pirarubicin,
cyclophosphamide, vincristine plus prednisolone). This
late onset was thought to be related to a delayed immune
recovery because of prolonged suppressive effects of the in-
tensive chemotherapy for hematological malignancy and
glucocorticoid treatment, although some patients might
have been due to discontinue prophylactic antiviral drug
treatment. On the other hand, the immunosuppressive ef-
fects of chemotherapy for solid tumors may not be so
prolonged,'~**? although almost all patients with solid tu-
mors may die before the late onset of HBV reactivation be-
cause of the generally dismal prognosis. Thus, follow up
for HBV reactivation is obviously necessary for a long pe-
riod of time after completion of chemotherapy in patients
with hematological malignancies, although the follow up
for HBV reactivation is recommended for limited periods,
such as 12 months, at least 12 months and 2-6 months, af-
ter the completion of chemotherapy by some guidelines
and consensus statement.’*™*¢

Among the 24 patients who developed acute liver dys-
function at the time of the reactivation, nine patients
(38%) had severe or fulminant hepatitis and seven pa-
tients (29%) died of liver failure. As previously re-
ported,’”8 the prognosis of patients who develop liver
dysfunction as a complication of HBV reactivation remains
poor. This finding suggests that periodic monitoring of
liver function is insufficient to prevent liver function-
related deaths associated with HBV reactivation, and coun-
termeasures to prevent liver dysfunction due to HBV reac-
tivation, such as prophylactic administration of antiviral
drug(s) before the commencement of chemotherapy and

Case survey of HBV reactivation 7

periodic monitoring of the HBV DNA levels, is important
in patients receiving chemotherapy.

Consensus statements regarding HBV reactivation were
published by the Asian Pacific Association for the Study
of the Liver (APASL) in 2005, the Practice Guidelines
by the American Association for the Study of Liver Diseases
(AASLD) in 2007,?° the Consensus Development Confer-
ence Management of Hepatitis B by the National Institutes
of Health (NIH) in 2008,'® and the Clinical Practice
Guideline by the European Association for the Study of
the Liver (EASL) in 2009,'* and, in Japan, the Guidelines
for Countermeasures against the Onset of Hepatitis B
due to Immunosuppression and Chemotherapy were pub-
lished in 2009.*% In all of these guidelines, preventive treat-
ments with antiviral drugs for HBsAg positive patients
receiving chemotherapy are recommended. Furthermore,
all guidelines, except the AASLD guideline, recommend
periodic monitoring for HBV DNA and deferred preemp-
tive administration of antiviral drug(s) after positive con-
version of HBV DNA in HBsAg negative HBcAb/HBsAb
positive patients. However, evidence is yet to be
established to support these recommendations, and these
recommendations were based on clinical experiences and
ideal aspects. Therefore, some clinical studies to clarify
their usefulness have been conducted both in Japan and
abroad." In the future, even firmer evidence of counter-
measures for HBV reactivation is expected to be
demonstrated.

This study had some limitations. HBcAb and HBsAb
were measured in only 59% and 52% of patients, respec-
tively. Therefore, the diagnostic basis for HBV reactivation
may be inadequate, because patients with HBV reactiva-
tion diagnosed clinically, based on elevation of the serum
AST and/or ALT followed by detection of HBV DNA posi-
tivity and improvement observed in response to antiviral
therapy, were also included in this study. In addition, there
were some mmissing data in this study, inevitable on ac-
count of the retrospective nature of the study. Finally, we
could not clarify the frequency of HBV reactivation in pa-
tients under chemotherapy who were HBsAg positive or
HBsAg negative and HBcAb/HBsAb positive, because the
number of such patients during the study period could
not be determined in all of the institutions. However, the
frequency of HBV reactivation according to the HBsAg
status could be clarified from the results of some prospec-
tive studies on the risk of HBV reactivation in patients with
solid tumors or hematological malignancies receiving
chemotherapy conducted by our colleagues (UMIN no.
000005369 and 000001299). However, despite these
limitations, the analyses were meaningful, because

© 2015 The Japan Society of Hepatology
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information about HBV reactivation following chemother-
apy available to date is rather limited.

In conclusion, HBV reactivation has been observed in
patients with a variety of malignancies, but almost all of
the patients who developed HBV reactivation from a
HBsAg negative status had underlying hematological
malignancies. Because late onset of HBV reactivation was
often observed in patients with hematological malignan-
cies, follow up for HBV reactivation is obviously necessary
for a long period of time after completion of chemother-
apy in patients with hematological malignancies. As the
prognosis of patients who develop liver dysfunction as a
complication of HBV reactivation remains poor, counter-
measures to prevent liver dysfunction due to HBV reac-
tivation is important in patients receiving chemotherapy.
To establish firm evidence of HBV reactivation, further
well-designed clinical trials are warranted.

ACKNOWLEDGMENTS

HIS WORK WAS supported in part by the National

Cancer Center Research and Development Fund
(23-A-30) and the Ministry of Health, Labor and Welfare
of Japan (Grant-in Aid H24-kanen-004).

REFERENCES

1 Ikeda M. Reactivation of hepatitis B virus in patients receiving
chemotherapy. Jpn J Clin Oncol 2013; 43: 8-16.

2 Kusumoto S, Tanaka Y, MizokamiM et al. Reactivation of hep-
atitis B virus following systemic chemotherapy for malignant
lymphoma. Int ] Hematol 2009; 90: 13-23.

3 Hui CK, Cheung WW, Zhang HY et al. Kinetics and risk of de
novo hepatitis B infection in HBsAg-negative patients undergo-
ing cytotoxic chemotherapy. Gastroenterology 2006; 131: 59-68.

4 OhtsuT, Sai T, Oka M et al. Activation of hepatitis B virus in-
fection by chemotherapy containing glucocorticoid in
hepatitis B virus carriers with hematologic malignancies. Jpn
J Clin Oncol 1991; 21: 360~365.

5 Dervitel, Hober D, Morel P. Acute hepatitis B in a patient with
antibodies to hepatitis B surface antigen who was receiving ri-
tuximab. N Engl ] Med 2001; 344: 68~69.

6 IdeY, ItoY, Takahashi S er al. Hepatitis B virus reactivation in
adjuvant chemotherapy for breast cancer. Breast Cancer 2013;
20: 367-70.

7 PengJW, Lin GN, Xiao J] et al. Hepatitis B virus reactivation in
hepatocellular carcinoma patients undergoing transcatheter

© 2015 The Japan Society of Hepatology

10

11

12

13

14

15

16

17

18

19

20

—114—

Hepatology Research 2015

arterial chemoembolization therapy. Asia Pac J Clin Oncol
2012; 8:356-61.

Shiba S, Kondo S, Ueno H et al. Hepatitis B Virus Reacti-
vation during Treatment with Multi-Tyrosine Kinase
Inhibitor for Hepatocellular Carcinoma. Case Rep Oncol
2012; 5: 515-9.

Ohno M, Narita Y, Miyakita Y et al. Reactivation of hepatitis B
virus after glioblastoma treatment with temozolomide--case
report. Neurol Med Chir (Tokyo) 2011; 51: 728-31.

Noguchi Y, Tsurushima M, Tamura Y et al. A case of hepatitis B
virus reactivation in a patient with prior resolved hepatitis B
infection during bevacizumab plus FOLFIRI treatment. Gan
To Kagalku Ryoho 2013; 40: 1561-3. {In Japanese)

Hagiwara S, Sakurai T, Nishina S et al. Characteristic pattern of
reactivation of hepatitis B virus during chemotherapy for solid
cancers. Dig Dis 2012; 30: 541-6.

Cheng AL, Hsiung CA, Su IJ et al. Steroid-free chemotherapy
decreases risk of hepatitis B virus (HBV) reactivation in
HBV-carriers with lymphoma. Hepatology 2003; 37: 1320-8.
Lau GK, Liang R, Chiu EK et al. Hepatic events after bone mar-
row transplantation in patients with hepatitis B infection: a
case controlled study. Bone Marrow Transplant 1997; 19:
795-9.

European Association for the Study of the Liver. EASL Clinical
Practice Guidelines: Management of chronic hepatitis B. J
Hepatol 2009; 50: 227-242.

Tsubouchi H, Kumada H, Kiyosawa K et al. Prevention of
immunosuppressive therapy or chemotherapy-induced reac-
tivation of hepatitis B virus infection—]Joint report of the
Intractable Liver Diseases Study Group of Japan and the Japa-
nese Study Group of the Standard Antiviral Therapy for Viral
Hepatitis. Kanzo 2009; 50: 38-42 (In Japanese).

NIH Consensus Development Conference Statement on
Management of Hepatitis B. NIH Consensus and State-of-
the-Science Statements. Volume 25, Number 2. October
20-22, 2008.

Yeo W, Lam KC, Zee B et al. Hepatitis B reactivation in patients
with hepatocellular carcinoma undergoing systemic chemo-
therapy. Ann Oncol 2004; 15: 1661-6.

Umemura T, Tanaka E, Kiyosawa K et al. Mortality secondary
to fulminant hepatic failure in patients with prior resolution
of hepatitis B virus infection in Japan. Clin Infect Dis 2008;
47: e52-6.

Liaw YF, Leung N, Guan R et al. Asian-Pacific consensus state-
ment on the management ofchronic hepatitis B: a 2005
update. Liver Int 2005; 25: 472-489.

Lok AS, McMahon BJ. Chronic Hepatitis B. Hepatology 2007,
45: 507-539.



LI

fLEEE2 T T 58, BEIFFRI AL VA

(HBV) PEEHEL, BCBET 28ER
BRINTwS, HBs RGO »%2 6 F,

HBs fiE M, HBs Fifk % 72 14 HBe HiEBYE
Db ZEERREEL N TWAHTCLERE

MALOWEH B Y, HBV HENEE L IFEE s

A LTSNS, (R E PR S5 280 <
D, BCREERFACEEFA2ZRIL, &6
BE»EINEZ LD B, T HBV OFEEK
REXAFEERELALHNER LI T, KA
B C T OB RS ME {, BV OFES
oY A7, MIBERZFHML TE I LT
H 3, BT, BBV EEEEOBRRPEE TR
BN iR T 5,

HBYV OEEMLOER

1. HBY OFEEH LG

HBV 287 3 BEFLFARER T L84,
2 HBV OBIEAE L, BIRAY R IFEE MR
HIENBHL, ZDXHK, {HPEERCLBR
EIGIREER ERFER L2 Y, HBY 088 ARH
A EEEL L wH Y, T 0 HBV OBEIFEELE,
HBs FiEBMO Wb % ¥ ) 7/BEFROR
FHoRL 6T, HBs FUHES T, HBc FiffF 21k
HBs FEBED b 5 —BHEEEE L T HBV i
B tEL N TWREYE (FEREA)
KEWTH, HBV OFFEEMDO YR I 8H B Z
LBEHbN T3, i, HBV 2SR Hm

BRI HEEL, BL_A%d s HBVDNA® -

* EIEHARTE R vy — EERTIRIERIR
{F 277-8577 FIEEATHHOZE 6-5-1)

HEMEHIMREL T3 T EER L EbNT
L -51)0

2, HBV OEFEHEOTE
HBV B oERE, —BRINcXO LI
FHEINDB LN,
1) HBs HiEBES
(DHBV DNA 73 10 &3 Lo h&
@HBe FiFBEMEM T, HBe HUE ML
2) HBs HEE4ET, HBe HifkEld HBs H
BRI
(DHBs FR B
@HBV DNA #HEE M T ©f)©HBV DNA
DB

3. HBs ¥iE, HBe BRE =3 HBs A0 B
i

ESLBAGE v 7 —FORBE T 20108 B o
2012 £ 5 A O, MEMnEE % MifT L 72 1,129
Pl sRE LTRE L L 2 5, HBs HiEOB
K, HBs FR it HBe Hill ¥ 7+ 1 HBs Hilk
DGR, FRFh33%, 2852% Chol, #
DAEDFE b FRkC, FFDRATD HBs HilEiH
FEOFIEIX 1~3%, HBs i F 721k HBe HifkD
BlEDE AL 20~30%HiIE cH B (B1), Lk
Mo T, AR CERERHETT2BICHBV O
B0y 278 3R 4 Al 1AW
DEETHFET A LEDNTnS,

4. HBs BRBHEHH 50 HBV OFEHE(LD
RE

Z¥E ik HBs FURBES D & O HBV OFE

R, EEAETRCOEE, 3% XF s

JOHNS Vol.30 No.8 2014 ' 1007

—115—



# 1 HBsHUE, HBcdHitk, HBcHiffdicid HBs HikoBiER

% 244 | - NA 62.0%
E B 626 | 12.0% NA
FAUS | 3343 - 1.3% 9.0%
HEE 8,874 1.5% 20.0%
¥ Oom | 1,081 NA 16.9%
F® | 26| 34% 24.3%
5 7 428 | 1.4% 29.1%
TEE (MER) | 1,129 3.3% 22.3%

72.0% Hut CK- 2006 *
NA Yeo W 2000
NA ‘Ludwig E 2010

23.2% Kusumote S | 2009
NA Matsue K 2010
NA HattoriM | 2010 .

31.5% UrataY 2011 ¢

25.2% — —

AMEBCHEND B, BB LE 20~50% 1D
HBV @G o SEBH Y, 20U A7 KT
& LG, B, H4EE, HBe HUEEME, HBV DNA
BEHE, HiEoldE, AFud FPofil, vV A
FHA 2V FROFBAEOFHE, VY Fee S
DEE, V¥ AJEDBER EBEhTe 51,

5. HBs RN, BBcHABYEE LT

HBs FAIS DS O HBY OFEE L0
2001 4E42 Dervite B3 W ¥ 22 F PR
BRI 5V DIEGIFREICIRE D, 2006 4F Hul 6 i
L BEMEY vl B 33% K HBV O EHAL
ZED T L0 S HEY, 2000 £ Yeo itk B Y
V¥ S ERATuA NSRS E T L &
H# 6.25% I HBV OFEEMERD L)
0% L, BEY UARCHTT B ) YRy e TR
o, IlHEEhTtws, Lrl, 20440
WAL T, ERERRES, LIX VLR
ENTBY, EFHRELNTH L, HEEIZER

73, HBs HUEEMC, HBs Pl % /i3 HBe Hiff

B CHO TR LEEI > TR Y, DIIIEER
BRETH 5,

6. HBV OEEEILER Q&R

HBYV OFIEEIC X 2 FFEE % 0R3 U ) gE il
DFBEPRERESIN TS, Yeo 5 i3 HBV
BEEb XD FR 2R LR2HMINL T, F
TTVVITHE LD, @5EREofhg
RER  SNTIERNZ 22 B1(69%) T, 5461 (16%)
CREEI Lo e Iz EHE L9,

% 7=, Umemura 5 &, HBV OFHELERD

T 23D 9 b, BIEL L 75 Gk 5 61 (22%)
¢, RT3 26%, BUEE oKX
100% T &H 2 7 Dok LT, AT DB 5205
CIE U 2 fEfE 45 40 (9% ) ©, HFBEEESE
TIE 4%, BUEHICOIRTHRIL 7% TH D,
HBV OFERGI & % BEAR R o T FFE @
FOE, BHELHcoM TR ERICRETCH>
Fol L RS LD, 2ok i HBY OFEREEL
Ik BITRERRE LTk b TCHRFPEARARTH
b, FFEEREI RStz Ao
MHETDH S,

HBV BEEIC T T 2B I NEWHE

HBV HiEMboe =4 ) v 7 L3, HBs
HLR G A & HBs FLR i © HBs Fifk ¥ 2 1%
HBc FiffBB At B R > T 5,

1. HBs BB EMICK T B 0I5HE
HBs FUEBMEFIC R L Tid, 174 VARTH
35 STy OFEREET 5 T Y AU
BB oREIN TR, COoRRLERE
b oIEE, FESG & 2 ITBEOEE OIEE
W, 787 roFHREFTRFRERTH
Foo ¥h, TRHEDAFTFYLRNTY, T8
T TSR B WT, HBV OFEELO -
SEE, BEEEc X 2 TElG, EEEodE
EAPENZ EBWEIN TS, ZDEIK
HBs FUEBENIZ I, 174 VAROFHEELD
HRMESRIN TS,

1008 JOHNS Vol.30 No.8 2014

—116—



Eb‘[ Bs%ﬁlﬁ%(%ﬁr’)z 2

1
[HBc $iifh (-)and HBs#ifE (4

* .
2.1 log copies/mL LLE

I
2.1 to%ccpiesme b

BT
HBY DNA EE 18 /1~3HH
{ AST/ALT 1E/1~3HR)
BEANREEELTHEE  BERsT2

2.1 log copi:es/mL BE 21 Eeg:oopies/mL Fi

B 1 S (LRI & DRIET S B BEFAICKT BB K51

2. UBs HEREMET, HBe HifhE/E HBs §§
HBERICH T BHEIHE

HBV OFEFEEAOFEHET 2 +abhiati
b Ty, 7271, HBV DNA 2Bk L
THGHIESE  FFRPHET % £ TicEH4~6D
B ERTT 3 EEbNTEYY, BBV DNA %
I~3AHK1E, =% Yy J LT, HBV DNA
BEEL LTI SHIANAEORERT T
b, FROBEFELIIPHTHLMEEINTH S,

3. KETOHBY BFEOHIRSA >
2000 48 2 B o TS - s igdic X b R
T 5 BEFENEONA ¥4 v (B1) B%E
AN, TOH, W ENLTA FI34 ol
79 2 TRUCR T,

1) ROU—ZuFiRE

{LEEEERE T T 258, &flicArzYy—=v
FREL LT, HBsHFURZHIE L, HBV Bk
LOBY A IHEAET 5.

2) HBs iRBEDES

HBe #iJH, HBe #iff, HBV DNA E &% Hlx
L, WMERMORBLERT 2, FEEOV RS
BEODT, RH, VAV ARBOTHRERT

9. PHRETRERTANAELELTE, v
F LGRS & CEAERRINTWE DI
53 7Py TH B, HBV AT 2 0EE, 58
AREOREL Y, AR, 7
BINTW3,

3) HBsHEREOES

HBc #iff L HBs HiiFZMEL, £5 50005
Hedhius, BRI Y R 25d 5 LHEL,
HBV DNA OE&#%17% ., HBV DNA 2Bikcdh
g, A NAEORELRTTH, Bl G
EHT) edhid, BBV DNA %2 1~3 48 ¢
WEZZ YV ILEaBs, BEULLELSTRYA L
AEDEERERIET S,

HBc Hiff & HBs Fifddt L b KEEETch L,
HEELO Y R 7w B LT, s
HBV DNA OfERBIERNERWEZhTWw3,

BT

(LR T O HBV OEERGE, EBO
DRICBOTHEORET 2 2 L8007 DI,
BHINGLTH B, HRENEEER 3302 A%
N E LR THORA YY) —= v 7&Kz, HBsHi
¢ 66.3%, HBcHidd/HBs PLiEDRIEEIL 199%

JOHNS Vol 30 No.8 2014 1009

—117—



EEAECH D, o iTbitCnip Rt H o
710, Lanl, HBV FGHAb 2R s L, FrBess
CERIELTLE ) &, LA O Rk D IR &
ol ), BELL CHREGRHEE L TLES ZE
bdB, & LT, UBV OFEECHpc 2 5
&, BERIC e B TR

bE kb, HBVEE®REON A K54 vichto
TEBALIGT S - L ClEERFIER B 8
WECEHT S - EOHRCH D, BEOLDIC
LERTH B, ERERTRO OBV O
IR S, Shohlb eh o8, FRL <
HBV OISO PH IR D fltr 2 & 2OpBEc
b5,

3 R

1) Ikeda M: Reactivation of hepatitis B virus in patients
receiving chemotherapy. jpn J Clin Oncol 43 @ 8-16,
2013.

2} Kusumoto S, et al : Reactivation of hepatitis B virus
following systemic chemotherapy for malignant lym-
phoma, Int | Hematol 90 : 13-23, 2009,

3) Dervite I, et al : Acute hepatitis B in a patient with
antibodies to hepatitis B surface antigen who was

receiving rituximab. N Engl J Med 344 * 68-69, 2001.

4) Hui CK, et al : Kinetics and risk of de novo hepatitis
B infection in HBsAg-negative patients undergoing
cytotoxic chemotherapy. Gastroenterology 131 : 59-
63, 20086.

5) Yeo W, et al : Hepatitis B virus reactivation in lym-
phoma patients with prior resolved hepatitis B
undergoing anticaucer therapy with or without
rituximab. J Clin Oncol 27 @ 605-611, 2009.

6) Yeo W, et al: Lamivudine for the prevention of hepa-
titis B virus reactivation in hepatitis B s—antigen
seropositive cancer patients undergoing cytotoxic
chemotherapy. ] Clin Oncol 22 : 927-934, 2004.

7) Umemuxa T, et al : Mortality secondary to fulminant
hepatic failure in patients with prior resolution of
hepatitis B virus infection in Japan, Clin Infect Dis
47 : eb2-56, 2008.

8) Martyak LA, et al : Lamivudine prophylaxis is effec-
tive in reducing hepatitis B reactivation and reacti-
vation-related mortality in chemotherapy patients :
a meta-analysis. Liver Int 28 : 28-38, 2008.

9) EARNTIRZES  FFRBIETA ¥ 74 V1R FEES. B
HUFSIRT A Vo4 v, B12IR, 2013,

10) Tkeda M, et al: Current status of screening of hepati-
tis B virus infection in patients with undergo chemo-
therapy in Japan. Asian Pacific Association for the
Study of the Liver, Brisbane, 2014 (Abstract).

1010 JOHNS Vol 30 No.8 2014

—118—



