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Reactivation of hepatitis B virus in HBsAg-negative patients
with multiple myeloma: two case reports
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Abstract It was recently reported that hepatitis B virus
(HBV) reactivation had occurred in HBsAg-negative
lymphoma patients who received rituximab plus steroid
combination chemotherapy. HBV reactivation in myeloma
patients have not been reported extensively. We describe
here two cases of HBV reactivation in HBsAg-negative
myeloma patients receiving systemic chemotherapy: one
from the medical records of 40 patients and another from
61 patients with prospective HBV-DNA monitoring. In the
first case positive for anti-HBs, HBV reactivation was
diagnosed when hepatitis developed during conventional
chemotherapy such as MP and MCP regimen in a relapsed
patient after autologous stem cell transplantation (AP-
BSCT); in the second case positive for anti-HBc and anti-
HBs, elevation of HBV-DNA was recognized by serial
HBV-DNA monitoring performed prospectively following
APBSCT. Interestingly, these two cases had the reduction
of the titer of anti-HBs during the treatment, followed by
HBV reactivation. These clinical data suggest that the
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HBV-DNA monitoring is necessary for not only HBsAg-
positive but also HBsAg-negative myeloma patients with
anti-HBc-positive and/or anti-HBs-positive following
transplantation and after conventional chemotherapy in the
salvage setting. Establishment of a standard strategy to
prevent HBV reactivation is important for myeloma
patients receiving systemic chemotherapy.
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Abbreviations

HBV Hepatitis B virus

HBsAg Hepatitis B surface antigen

Anti-HBc  Hepatitis B core antibody

Anti-HBs  Hepatitis B surface antibody

AST Aspartate transaminase

ALT Alanine aminotransferase

RTD-PCR Real-time detection polymerase chain
reaction

APBSCT  Autologous peripheral blood stem cell
transplantation

VAD Vincristine, doxorubicin, dexamethasone

MP Melphalan, prednisolone

MCP Ranimustine, cyclophosphamide,
prednisolone

MMCP Melphalan, ranimustine, cyclophosphamide,
prednisolone

BD Bortezomib, dexamethasone

TD Thalidomide, dexamethasone

CHOP Cyclophosphamide, doxorubicin, vincristine,
prednisolone

R-CHOP Rituximab, cyclophosphamide, doxorubicin,

vincristine, prednisolone
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1 Introduction

Most cases of hepatitis B virus (HBV) reactivation have
been reported in hepatitis B surface antigen (HBsAg)-
positive cancer patients receiving systemic chemotherapy
[{]. It was recently reported, however, that HBV reacti-
vation also occurred in HBsAg-negative lymphoma
patients who received rituximab plus steroid combination
chemotherapy [2-5].

The clinical data on HBV reactivation in myeloma
patients have not been reported extensively; therefore, we
have performed retrospective and prospective analyses of
HBV reactivation in 101 myeloma patients who received
systemic chemotherapy at Nagoya City University Hospi-
tal. Based on these analyses, we report here two cases of
HBYV reactivation in HBsAg-negative myeloma patients.

2 Patients and methods

Between January 2001 and July 2009, 101 patients were
diagnosed as multiple myeloma at Nagoya City University
Hospital. We retrospectively analyzed the medical records
of 40 patients for the development of hepatitis B who
were diagnosed as multiple myeloma between January
2001 and December 2005. In 2006, we instituted the
strategy described below to prevent HBV reactivation, and
carried it out prospectively in 61 patients between January
2006 and July 2009. The serological markers for HBsAg,
hepatitis B core antibody (anti-HBc) and hepatitis B sur-
face antibody (anti-HBs) were tested to establish HBV
infection status before the initial chemotherapy. HBsAg
and anti-HBs were determined by enzyme immunoassay
(EIA) (AXxSYM; Abbott Japan, Tokyo, Japan) or chemilu-
minescence enzyme immunoassay (CLEIA) (Fujirebio,
Tokyo, Japan). Anti-HBc of IgG classes was determined by
radioimmunoassay (Abbot Japan) or CLEIA (Fujirebio). If
the patient was positive for any of the serological markers,
plasma HBV-DNA was measured by real-time detection
polymerase chain reaction (RTD-PCR). If the patient was
HBsAg-positive and/or had HBV-DNA before chemo-
therapy, prophylactic therapy with an antiviral drug was
administered during and for at least 6 months after the
chemotherapy. On the other hand, if the patient was
HBsAg-negative, but seropositive for anti-HBc and/or anti-
HBs (defined as resolved HBV infection), a serial moni-
toring of HBV-DNA was performed monthly by RTD-PCR
during and for at least 1 year after the chemotherapy. If
plasma HBV-DNA levels became detectable, antiviral
therapy was started as soon as possible.

In this prospective HBV-DNA monitoring, each case of
plasma HBV-DNA was measured at SRL Inc, using
methods with the highest sensitivity available at the time in
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clinical practice; the assays included the following: Taq-
Man PCR assay (Roche Molecular Systems Inc, between
April 2008 and July 2009), or Amplicor-PCR assay (Roche
Molecular Systems Inc, between January 2006 and March
2008). The cutoff values of the TagMan PCR assay and
Amplicor-PCR assay were set at 1.8 log copies and
2.6 log copies/mL, respectively. In this retrospective
analysis, serum HBV-DNA was measured at our laboratory
of Nagoya City University using preserved specimen, and
HBV-DNA sequences spanning the S gene were amplified
by RTD-PCR in accordance with the previously described
protocol with a slight modification; it has a detection limit
of 2.0 log copies/mL [6].

The two patients with HBV reactivation provided writ-
ten informed consent to the publication of this report.

3 Treatment for multiple myeloma

In patients younger than 65 years, autologous peripheral
blood stem cell transplantation (APBSCT) was performed
using high-dose melphalan (200 mg/m?) following three
courses of a VAD (vincristine, doxorubicin, and dexa-
methasone) regimen as induction therapy and a high-dose
cyclophosphamide regimen as stem cell harvest therapy.

In patients who did not choose the transplantation
treatment option, or from whom we could not collect
enough hematopoietic stem cells, the initial treatment for
symptomatic multiple myeloma was MP (melphalan plus
prednisolone) or MMCP (melphalan, ranimustine, cyclo-
phosphamide, prednisolone combination chemotherapy).

Patients over 65 years of age were not candidates for
transplantation. The initial treatment regimens for these
patients were MP, VAD, MMCP or VAD following MP. In
relapsed and refractory patients, BD (bortezomib, dexa-
methasone: after December 2006), or TD (thalidomide,
dexamethasone: after December 2008) or other regimens
(MP, VAD, etc.) were administered as salvage treatments
for all patients.

4 Results

4.1 A case with HBV reactivation on the basis
of the medical records

Based on the retrospective analyses, only one patient
developed HBV reactivation among 40 multiple myeloma
patients diagnosed from January 2001 to December 2005.
The clinical course is shown in Fig. I. A 59-year-old
woman diagnosed as symptomatic multiple myeloma
(BJP-k type) received APBSCT as initial treatment. Before
APBSCT, she was seronegative for HBsAg, but no
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screening tests for anti-HBc or anti-HBs were performed.
Multiple myeloma recurred about 3 years after APBSCT,
and MP was administered as salvage treatment. When MP
therapy was started, she was seronegative for both HBsAg
and anti-HBc, but seropositive for anti-HBs. Because MP
could not control the disease, MCP (ranimustine, cyclo-
phosphamide, prednisolone) therapy was administered as
the next salvage regimen. Liver damage occurred 32 weeks
after the initial salvage chemotherapy was started, and at
that time HBsAg changed from negative to positive, and
serum HBV-DNA was detectable at 6.2 log copies/mL, so
we concluded that the liver damage was caused by hepatitis
B virus.

Analyses of specimens preserved during and after sal-
vage therapy showed that serum HBV-DNA was detectable
at 2.2 log copies/mL at base line when MP therapy was
started, as shown in Fig. 1. In other words, the patient had
an occult HBV infection (defined as HBsAg-negative, but
HBV-DNA detectable) before salvage chemotherapy.

Furthermore, the HBV gene sequences before and after
salvage chemotherapy were confirmed identical in Case 1,
so we judged that the liver damage was caused by HBV
reactivation. HBV reactivation was reduced after entecavir
(0.5 mg, once daily) was administered as an anti-HBV
nucleotide analog, and HBV-DNA levels decreased to
below the limit of detection.

4.2 HBV-DNA monitoring to prevent HBV
reactivation (Fig. 2)

Among 61 patients with symptomatic multiple myeloma
diagnosed between January 2006 and July 2009, 1 patient
was seropositive for HBsAg, 15 patients were seropositive
for anti-HBc and/or anti-HBs (indicating resolved HBV
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Fig. 2 Screening tests for serological markers of HBV infection and
the strategy to prevent HBV reactivation in 61 myeloma patients
diagnosed between January 2006 and July 2009 at Nagoya City
University Hospital. One patient was seropositive for HBsAg, 15
patients were seropositive for anti-HBc and/or anti-HBs (defined as
resolved HBV infection), the remaining 45 patients were seronegative
for either anti-HBc or anti-HBs. We prospectively performed serial
HBV-DNA monitoring during and after myeloma treatment in 15
patients with resolved HBV infection: following APBSCT, 1 of 15
patients developed HBV reactivation without hepatitis and prior to
liver damage because elevation of HBV-DNA was confirmed at an
early stage

infection), and the remaining 45 patients were seronegative
for either anti-HBc or anti-HBs according to the screening
tests shown in Fig. 2. One HBsAg-positive patient was
given an antiviral drug for prophylaxis before initial
treatment. On the other hand, we prospectively performed
serial HBV-DNA monitoring during and after myeloma
treatment in the 15 patients with resolved HBV infection
who had no occult infection.
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In 8 of these 15 patients, the initial treatment was MP.
Following VAD therapy, three patients received MP. Two
patients underwent APBSCT. Each of the remaining two
patients received MMCP therapy but no further treatment.
For salvage treatment, 4 of the 15 patients received BD
and/or TD.

One of the 15 patients developed HBV reactivation
without hepatitis following APBSCT, after elevation of
HBV-DNA was confirmed at an early stage prior to liver
damage (Fig. 3). A 61-year-old woman was diagnosed as
symptomatic multiple myeloma (BJP-/ type). In screening
tests before treatment, HBsAg was negative, both anti-HBc
and anti-HBs were positive, and plasma HBV-DNA was
below the limit of detection. Therefore, the patient’s HBV
status was confirmed as a resolved infection. Prospective
serial HBV-DNA monitoring was performed monthly, but
the testing was sometimes postponed up to 3 months on
account of the patient.

Forty-two weeks (about 10 months) after APBSCT, the
plasma HBV-DNA level was less than 1.8 log copies/mL
but an amplification signal was detectable by the TagMan
PCR assay, and during the following month the HBV-DNA
level became detectable with up to 2.3 log copies/mL, as
shown in Fig. 2. HBV reactivation was diagnosed at that
time, and entecavir (0.5 mg, once daily) was administered
immediately as an anti-HBV nucleotide analogue. The
plasma HBV-DNA decreased to an undetectable level
without liver damage. At the time of HBV reactivation, all
HBYV serological markers (HBsAg, anti-HBc and anti-HBs)
were negative, which suggested that the antibody titers may
be reduced by the myeloma treatment. We performed a
retrospective search of blood transfusions (red cells and
platelets) received by this patient during the previous
chemotherapy using the stored specimens from all the
blood donors. As a result, it was concluded that the
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possibility of HBV infection through blood transfusion was
extremely low.

5 Discussion

We reported two cases of HBV reactivation in myeloma
patients who were seronegative for HBsAg before treatment.
HBYV was reactivated in a patient with occult infection and
definitely diagnosed by a retrospective analysis of preserved
specimens when the onset of liver damage occurred after
salvage treatment 3 years after APBSCT. In another patient
with resolved HBV infection, HBV reactivation at an early
stage was detected by the serial HBV-DNA monitoring
performed prospectively, and an antiviral drug was admin-
istered before liver damage had occurred.

Some HBsAg-negative patients have recently been
reported to develop fatal hepatitis by HBV reactivation in
the rituximab, cyclophosphamide, doxorubicin, vincristine,
prednisolone (R-CHOP) or R-CHOP-like regimens, which
combine rituximab and steroid for treatment of CD20-
positive malignant lymphoma [2-5]. In 2006, Hui et al. [3]
reported that 8 of 244 HBsAg-negative lymphoma patients
receiving systemic chemotherapy developed hepatitis by
HBV reactivation, and these eight patients were seroposi-
tive for either anti-HBc or anti-HBs. It was shown that
rituximab plus steroid combination chemotherapy was a
risk factor by multivariate analysis. Most recently, Yeo
et al. [4] reported that 5 of 80 HBsAg-negative patients
diagnosed as diffuse large B cell lymphoma and receiving
R-CHOP or CHOP-like regimens had reactivated HBV. All
five had received R-CHOP and all were positive for anti-
HBc and negative for anti-HBs.

The HBV reactivation following APBSCT in patients
with multiple myeloma has been reported sporadically.
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Endo et al. [7] reported that 3 of 24 HBsAg-negative
patients with resolved HBV infection developed new-onset
hepatitis B following APBSCT, and all three patients were
multiple myeloma patients. Uhm et al. [8] performed a
retrospective analysis of the change of HBV serologic
markers following APBSCT. Seven of 129 HBsAg-nega-
tive patients became HBsAg-positive after transplantation.
All seven patients were seropositive for both anti-HBs and
anti-HBc before treatment, and six of the seven patients
had multiple myeloma. Furthermore, at reactivation after
transplantation, it was shown that the titers of anti-HBs
decreased in six of the seven patients. This phenomenon
was also shown in our both cases. These data suggested
that the decreased titer of anti-HBs may be associated with
HBV reactivation, and that the pathophysiology of reacti-
vation may be affected by the dysfunction of humoral
immunity in multiple myeloma.

It is necessary to pay attention to the onset of HBV
reactivation during salvage treatment; thus, if immunologic
inhibition is strong over a longer period, the risk of HBV
reactivation may be increased more in patients on second-
line or third-line chemotherapy than in those undergoing
chemotherapy for the first time [9]. As mentioned above,
APBSCT may be one of the important risk factors for HBV
reactivation in myeloma patients; however, the reactivation
may occur even if the salvage treatment was performed
with a mild myelosuppressive regimen such as MP and
MCP after the autologous transplantation shown in Case 1.
New molecular target drugs such as bortezomib, thalido-
mide, and lenalidomide improve the survival of myeloma
patients remarkably [10-12], so the number of patients who
will receive the immunosuppressive therapy for longer
periods may increase in the future. Therefore, a standard
strategy to prevent HBV reactivation may also become
more important in myeloma treatment.

HBYV reactivation may lead to fatal fulminant hepatitis,
so we hematologists and oncologists should identify high-
risk groups in advance before chemotherapy. The latest
CDC and Japanese guidelines recommend that patients
receiving cytotoxic or immunosuppressive therapy should
be tested for serologic markers of HBV infection (i.e.,
HBsAg, anti-HBc, anti-HBs) [13, [4]. HBV infection sta-
tus should be established before any chemotherapy or
immunosuppressive therapy is initiated (when there is no
immunologic inhibition), because antibody titers may be
reduced by the treatment, as shown in Case 2. For patients
positive for any of the HBV serological markers, the
presence of HBV-DNA should be confirmed by RTD-PCR
[5, 14].

Prophylaxis with antiviral drugs is essential for
HBsAg-positive patients undergoing systemic chemo-
therapy as recommended by the latest American and
Japanese guidelines [14, 15]. Because patients with serum
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HBV-DNA have more potential risk factors for HBV
reactivation, they should be given antiviral drugs as well
[5, 14].

If a patient is seropositive for anti-HBc and/or anti-HBs,
no standard strategy to prevent HBV reactivation has been
established, but making an early diagnosis of HBV reac-
tivation is critical to enable early initiation of active anti-
viral therapy. Preemptive therapy by serial HBV-DNA
monitoring is a reasonable strategy recommended by the
latest Japanese guidelines [14]. If HBV-DNA levels
become detectable, antiviral therapy should be started as
soon as possible.

Only a few studies have reported on the optimal fre-
quency and duration of HBV-DNA monitoring. Hui et al.
[3] reported on malignant lymphoma patients that the
median time from the elevation of serum HBV-DNA to
hepatitis onset was 18.5 weeks (range 12-28 weeks). Most
recently, Fukushima et al. [16] conducted a prospective
study to monitor HBsAg monthly and HBV-DNA every
3 months during and after systemic chemotherapy in
HBsAg-negative but anti-HBc-positive patients with
malignant lymphoma; they found that 1 of 24 patients
developed HBV reactivation, which was diagnosed by
elevation of HBV-DNA level, while their HBsAg was still
negative. In fact, as shown in Case 2, we were able to
diagnose HBV reactivation at an early stage by the monthly
HBV-DNA monitoring and avoid liver damage and
decrease plasma HBV-DNA to below the limit of detection
by starting the antiviral drug administration.

It is also necessary to make a differential diagnosis in
order to distinguish transmission of HBV by blood trans-
fusion from HBV reactivation, because blood transfusion
may be received during systemic chemotherapy. In Case 2,
we performed a retrospective search of blood transfusion
(red cells and platelets) received during previous chemo-
therapy, using the stored specimens of all blood donors. It
was concluded that the possibility of HBV infection
through blood transfusion was extremely low.

In conclusion, these clinical data suggest that the HBV-
DNA monitoring is necessary for not only HBsAg-positive
but also HBsAg-negative myeloma patients with anti-HBc-
positive and/or anti-HBs-positive following transplantation
and after conventional chemotherapy in the salvage setting.
Preemptive therapy by serial HBV-DNA monitoring may
be a useful and cost-effective option for preventing HBV
reactivation in patients with resolved HBV infection.
Establishment of a standard strategy to prevent HBV
reactivation is important for myeloma patients receiving
systemic chemotherapy.
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YARKEL TR EZEXLND. Thbh, &
AALERERT O HBV BYIRE S X U A (LR
B & 2 REmil A Stk b RELR ) A2 HTF
L s, figicBvTid, HBV Bl ~— % —
T# 5 HBs #ilit, HBe $iL/fl, HBc bifkds & UF HBs

I gede B aTik, A7 o4 FFR{EE

(26)
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BAMLSENERMRIE F0TE HOF

|z, VVF T+ AT04 FEERILERRE,
EmsdkmE (AHE>ER), BREBHL &2
BiFohTna¥ 9,

ChoofiE® b Lic, BEFRBGE RO
A2 &KL (Figure 1). %3, HEHBH
DFREIR, SEOY A7 FHEILIRPFIETY
AR LAY A

Nl BRFRBEE(LICEET S,
EATNEYRIEF

HBs i ERREH D 6 0 BHEELICHET 2
AVEFELTY YR V=T + 2504 FHEAYE
EREFAETHLEMAH|EIN TS, Hui
SIEHALEREZRITL . 244 510 HBs 5ii
FRREEMY) Y NEICBTAHERILV R 77
25—t LT, SERBITIVRYTT+AT
o4 FHERLEREFBEETHI L ERL
72*. % 72, Yeo & (3. CHOPlike & % v {IR-
CHOP-like % #i4T L 7=, 80 1o HBs KA E
#y oN@cBITABEEILV A 7725k
LT, B, ZW# antiHBs OB¥E, VY ¥
IT7HATHAIEEBEL TS

BEAERGEFICET 5 BRIFRBEERLHORE
FREAOEHKE LT, PMHMAETH 5 anti-HBs
DETHARESATEY, Vv F v 7HRALE
FELEnMRERMBEATHESATY
61”#.

HinHARBHICIIHRS L RSB H 5
B WTFRCBVWTHREOFHRENBID L
B, BEFABEELL OMEXBS {HESh
T& 200 4, 2 - 814 GVHD D5fE
REDHEBRETHAHAT 04 FRABENHF O
B3 % FIAEE MRS A TLI RIED ERESR
HEETHLAHY, BHERFEEBLTLB
B REEEEYBI A Z L ICHTET ALEXD
6!!”9).

% 7=, HBs BB F OB iHEEALFIZB VT
13, AALERERICB VT, ¥ HBV-
DNA 2 2 h 2 3RE (occult infection : #{K
Bgefl) AHME XN TEY, HBs HURERMER &
R, BEEE) A7 3EWEZEZ6NBY. —
#212 occult infection Bz BV Tix, HBc Ytk
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#f and/or HBs ikt TH Y, X2 V-V
BRERICOWTh2OT—h - THho 124
- HBV-DNA ##ll®&+5 = &2 & 5 T occult in-
fection DR EIIWETH 5.

HBV 38 215 E» o0, 2D 8% D
EoT, 100BEFH (A~)) *REEKT
WaHH, BKIFAED 7TY¥T7EBEC KT
ZVAIXAED BWT7T7YHRE 779U
13D, BRIZF, FXKIZH LHRICE D genotype
PRZzoTwAI L, HREMDERIGHIRL S
Z &2 genotype A5 L TWB I E 2B S I
LT&L™, BiEt{Licds v T genotype
DBNHWETZ LA HEShO0H5. £F
BIUa—uo v,k o0 Tld, genotype non-
A, 4% genotype B 2*Hift bIcBiT A &
WRENTWB2®, 7, BENFRICHET 2
74 WAERE LT precore, core promotor $i
BOZERIMOENATWEI, COERIIIIN
ARIFHICMA T, B RFRBHEMALIZ S W3 3
TR #HE SR TV 52,

IV HBs filFRMAIICH T 5FE ML

HBs HUBG PN ER & 0 Bi§tkib 4 ) X
IHLBRMINTEBY, X704 FEEAZEIT2
S LRI AN AEDOTFR G- A — M e E R T
Hoi:.

HBs LR B EBC A AL ERE 2 HITL 28
&, HEHLOBEIL 24~53% L@ Sh Ty
5. Yeo i, 193610 HBs L ER M B Y ~
SSEREEGI A L T2 b i % 1T L. 24% (47
Bl) DIEFNFEELL, FRICEo L L#EL
72®. F7: Lok S 27 BIDEN ) ¥ 1 JEER
X LT L# Rt it L, 48% (1341 @
EFH BRIFRFEEILL, FRICE- L
HLA®, &612Lau 513 HBs WU YEE MY
YA BERTANAEOTHiRE 2T 5%
ELZVEICH DD, S5 LMtk BT L7
25, FPHHRSETIEBETHEE 0% THot:
DI LT, ETFHIRGEHETIISH (53%) I°H
WTHEREFBI A L2 HE L.

T, EFARMELANTIIH A0, HORIEE
BTHMUH) 7= FRERUEME, X—Fzv

(27)
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M, REMRFHER L L oERPIC, EMEE-
REAWATHE AV PLFE— ;R 7DRF
VyBIULRATOAL FREPOBRUFRE
ARG SN TWA?, 8612, HUTNFR
HlTharlir79%v<7, 930S, 7
¥ a3 7GR0 BYMFABEEILO#RE A
HH7P, INLOFBRFTFENEMEDGH I
YHOREKREDI Y PO— L3 EMIcHE L
7ohs, BJU]H) O o I R 81 B o> Fe sl I B R
2T ERAOKMIZE b v, BRFRBIEMIL
DIVRAIHBLERTHWREEIEZ OIS,
V HBs fiFRESMBIIC 5 2FEMIL

HBs LR M BIT 5 BistEibo g,
a7 4 R % I B M BHIB % & — B DERIZR
EINTBY, AEOIALEMREICBOTIL
HBs HURBEMES X B R R BiEELN AV R 2
HLIBRENTI 2, o7 WABLA Lok &
DEETIE, PALEREL T L, HBs#H
FRBEEBINC 3517 2 F itz 27% (2 of 72) T
&Y, HBsHIFRBER D 48% (13 of 27) (ZHBE
LTEVWEETH - 2%,

LPLLds, VoFIe708H#H, 2001
S Dervite HIZX 2HE 212 LHE LT, HBs
HERHEEY v @B 2 BRFAFIE
HALOFEHBHIC L ENE LSk o7

2006 £ (X Hui i, HBs BN EM) ~
23HE 244 BUIC & S LM AT L. BSHELIC
X2 %% 86 (33%) (2i, 8 MLH T HBc
HUkESE and/or HBs Bkt ThHo - L 5L
e Fi, F0ak— MBS BIEHILOH
B, VoFo=7+A5704 FHRA{LERER
T2 122% (6 of 49) THHDIZH L, Fhs
ORI ERERTIX 10% (2 of 195) TH b,
SERBINICL-TIVF =7+ A5704 Fif
ML B A HBs U BE B0 B 2 ) X 2
77279 —THAZLEMOTIHALL. T/,
REFMLATIC & 5 47 Tix, HBV-DNA @ L §»¢
FFRIZETLTEY, FH185:8 (range, 12~
28) ThHo?.

2009 4. Yeo & i 80 1 @ HBs i Jit B& 41 7 4
V3l (FFAEKRKIEE BAIREY > /30l



1444

LM sh - ligER) o L. 8 bR ()
V%<7 +CHOP: = F¥#>¥, TFUTY
v, Araey, 7L rF=vardHibwii CHOP-
like) 2T L. 560 (625%) AHEMEILL
SEERHELLY. BRI LS REmiER
i HBc HifkREtE» > HBs HikiatkTH Yy, Vv
%<7 +CHOP fTHI TH o 7=. BiFHMEML
AFCHL, FivANVAE (SITVY) R
BEXh7# 1ARFRICTRCLL. Vv
< 7 +CHOP Hif7 #1742 HBc fifbBERICH S
E. 21 W58 (238%) CBWTHIEEIEL
Al e s

APIIBWTIE SETRHABERICL B L,
2001 EE9 A 5 20084E5 A ETD6ESHAM
12, VR THREAICBIIAER 2 BRF
RBEEZ 1L ARLEERTEY, £0H)H 508
M HBs HiEREFRAL»SCORETH). TOEH
ZUTIRT.

@ HBs B, 5 ORIER S0 ATHY,
K¥:A¢ HBc Hifhd» 5\ i3 HBs A RHED L
iAW HITH o A5, HBc HifkAflE
EhTw/- 11 Pl LBt cho7/o. T4, HBs
fiEANEShTW 11 FIcBWw T, 465°
Btk 7 BRETH .

@CHOP ¥ A57u4{ FHALIY AV TOR
EIX40PTHD, CHO (P) 2 F FVE V&
YA7u4{ F2&THLWLIAVTAH. BEKE
B SRR BRI E: T 3 PNRIEL TV

OBIEF £IZE o 720 12508 #2085
(40.0%). x50 Bd 258 (500%) TH -
72 BHEIFRICE-7-20/DH 5, EIFELED
21 AOART, BOTFERARTHo . —A.
HBs HiBIRR Y 47 PICORER &, ECHE
2 ZEhZh213%. 27.7% TH H, HBsHH S
HH L L, HBsHFBREMITFHRAIRT
Hot:.

@ HBs i REFMIZBVT, VYF YT
L L&t Bt A & FF R 342 E TONIM R
iz HATHY, BREALLTIEIBS A AN
BETH 7. HBs HLFBEYER 0K (L5
EETHROFRBIETH .

(28)
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HAHLSmE2MEE BI07E BT

¥7:. HBs HiRREHEMICE VT FBk fEH
HELAVTIIHBH, HLTINFRATHL A >~
Z2VFI2T, YRS, TYIVARTE
PO v FEMCBVYTBEIFRBE
HbnHEAH BV,

VI HBsHiEEENT YR (HBchifk

[Bt4 and/or HBs i {FERYE) DFEE

LB IAERESZ BEOBMATRE T —
yick Bk, 2005~2006 4E ) 2 4F 1 3874 BR kIS
BT, HBs HERPERIX 15%, HBc HiksMHit
and/or HBs HifkBEHi% 232% TH o 72",

37, NP OOHMETIE, RENHEMERD
F— 5 ThHH. HBsHE B & U HBc iitkimtE
OB EREFRT A 5" :01% - 46%,
451 72 27~51% - 176~362%. ¥ ¥ #
F—=®:72% - 343%. FE :231% - 42~
62.0%, HE® :156% - 20.1% Tdh o7,

FHIZBWTIE, BENAVAIHETHo L
HBs Hi BB ISR T, 10U LDER Z X
$r LTBRFABRGHILSRLHELLLEN
$»5. 37, HBV AR EEDH 5\ i3RI
o TRKELREAZLICHBT HLEND 5.

MAALERES X URERR LRSI DR 7
==Y ZREL LT, HBsHBZITTRL.
HBc itk L U HBs b DR ENEE TH .,
WENRYBE DS EICI HBV-DNA EREEH %
amL, BRFRBEELY A2 AT 5%,
7=72L. TCIHEERFETEATWASHAIC
1k, DAACERGE - RIEMBEREIC X o THUES
FHETFL, BEREEHNTELVWANEET S
SEIRETILENDS.

ChETofigs b i, BEFREEMERILL
B % HBs MBS & UBRHEMIC BT 2 BK
HBOKNEE T LH (Tablel).

VIl AL - RENHREDD
B BUFF B AL R

BiEMLIc X 2 BRIFRRERIC. WY1V
ABEEBRE LBAICERE LTHS TRV
fetkdtdh 5. Yeo Hit, 32HDBRFRBEYR
fbicsL, B ANAE(SI TV RE5ET-
72222, 56 (16%) T, 226 (69%) &
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Table I. B RIFFHPHEHILIZE517 2 HBs SUGRE S X URMERIC 3507 2 BB DR

B B4 HBs HiE B HBs HiliiB&¥EN 1 Y R 2 B
U232 (4 (HBc HiifkBE4% and/or HBs Hi{kBy %)
HBV’I’i;li?i Japan (Nagoya) : 1.5% Japan : 23.2%
N USA (MDACC) : 0.1% USA : 46%
R ML Italy : 2.7 ~ 5.1% Italy : 176 ~ 362%
Hong Kong : 23.1% Hong Kong : 44.2 ~ 62.0%
B HBV-DNA @ 10 {04 Loy k5 HBs Hil DBz L
HBV-DNA Dit%1L
Bgﬂlﬂ‘& £ 5Lt 1 20 ~ 50% YOI T+ A704 FHEN 122 ~ 238%
ggﬁ%ﬂ Yy E e 7HN : 80% i TNF 3% : W
' AR M © > 50%
TE e HBV-DNA it Anti-HBs B&1%
YR7EF HBe Hikii
P - Bl & BE
3.1 ML ERMER TR TH A HHRGEL c RFEPALERESREIORT RO
BomEELD LiIx L. RIETHS.
UV FSTTPNTTERMG0% AN T—R | - WSAAALLMEE & B A5 T COMM I
H) otk flii2 A ATHS (LELFRHANRPLY).
VX T TR RALERERIC BV TR,
BOESRELLPNLETH B (SETKH
NGHTIZ85 7 ).
- MR TIE, BMIEEEERL T
PODORIERML H B (HIEDPHER).
ORI cHWEoNY =3, IFRBERCIIE - IF 2125474 % HBV-DNA @ L 513 185 8
ig%/-DNA HBV-DNA tO¥ =7 (3HETVWAE LS. (range 12 ~ 28)
MALEREEZPIED L Z b X2 %874 TANREDTRiIEE%#17)  EKEAITHS.

Moo EEHELL®. o FHICBNTH
BHOBMEBRIFRE KL T BRIFARHIE
HALTIZRIELHE AT, BEHKL BV & A58
HEhTWwa™,

L7 oT, WERIBMB L THSERMATS
DTRZL, oI LONIYRIBEZREL,
RIS DR0H Y 4 VAR 2 WET 24
BhHab.

BRATORNKOBREL LT, OHYA VR
KD TFPit%5 (prophylaxis), @QF£I2E7T7T2
HBV.IDNA LR %#€=%19 > 7L, BiE{LL
BOATHYIANVAHEZZS T 5 “preemptive
therapy” 2% x 6bh 5.

20094F 1 B, EAHWHEWRIIC & 2 REN
Bl - LEMEICE L) BRIFRNIEN A FS
A YHBRFIND. FHIIFT S FS4 VIS5
%%, HBs HURBRAEBIIZ N+ 5 (b2 M i 1o 1340

85

—7. HBsHilBEYE N4 ) R 2 8 (HBc HiifkBy
% and/or HBs fiLf&BitE) 123+ L Tix, HBV-DNA
E=50 7 (1R, {b&atikhs X Uben
ERTHRD LD TER) 277w, FRICET
T5HBV-DNAD LR ZWA T, BtEib L7
BTHIANAEDHRG £ BET 5.
VIl HBSAREBMENT YR IBICHTS
HBV-DNA =41 %

HBs BURBEENS VR 7 BICBWTIE, #%F
HmErODF—FIZBHATE Y, HBV-
DNAE=%Y) X 7OHIELHMIWL, BoH
WIEF Y AE 5Tl B,

Wit L7z Hui & O#E CIE S - i
BEDELCDHICFEY 1858 (range, 12~28)
%47 L CTHBV-DNA ® L5 # 2%, &R real-
time detection PCR iZ& 5 HBV-DNA &£t ik
RUENRERTWAS, ¥4 bbb, HBV-DNA €
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=FYr7izkh, WRICEDHOBRRETEINIC
W4 VAEEES TS “preemptive therapy”
DHEETICEILE T, FRBEEPSOL
AU TH A - LRI hi,

ZDHE D “preemptive therapy” &i¥, V4
N AMIEDIRE (BIRE) ZI3HDH00, 7
ANAZEBIFRIGRIEL TOWRWERET, 0
A WAEDOEE T H ERBRETH 5. WIURIC
2Rk, SnRMARBHERECEVTR 1 b
AHag 4R (CMV) BEIEICLBHL,
%, BERELEVEWENVEOTHEHH, %iT
+ % CMV #i/ i1 # CMVDNA LR % & &
Z. B AN RERZETHILIZLY,
72 CMV RS HOR L TV 5™,

bbb, HBs HURBMESIC BT 2 FiEtkit
Flic BTk, £ HBV-DNA LA HHF R E
ICHEATL, FIY185:8, RETI2HE BAHAH) K
FTTAIENFBEESNTWEI R, =V
% & oT1HABE0NHBV-DNA Bt %17
5 (HBV-DNA ®=%1)»7¥5) J&kiZ&h,
%7+ S5 HBVDNA LR 2 bhi k6252
LA CEALEZLNS.

—7., HBV-DNA €=% 1) ¥ ZOMizow
Tid, AFIcBIT 5 HBs HiFREHE S0l (%X
FHARH) OoF—5 TR, VyFI7HLL
LR ERRD & FRBIE T TOW M Iz
#o2hATHY, BRMBERIILERERTH ]
A B LAY 5 PR, ERFIE L TIE8S A A
BETHo7". Yeo bOHETH BRI H
] Pl ER . RY O 4FITERRTHROR
ET, BRIIICERERTHR 170 B TH o227,
oM, ThiToHBs HRBEERAD OO H/IE
WAL TERONIILERER TR LEIFRRT
HolP®, BEXY, #Hifkhs L UHRREL L
CEH1EMDE=SY) > 7HNIRYTHE L
HirshTwa.

BfE, EaSEETEIE (RS RIRIE2IK
WEFEYEs « H20-HF -5 F-014) o & b, KihH
CD20 itk B &gty w3 ffiexfg e L, Vo *
Y= 7+ A7 04 FHEAI{LEaR P o HBs HLbl
BRYENA YR Z BT %5 HBV-DNAE =%

(30)

86

HAHLGmEmE BIOTE KT

V7 OEHEERRIET 2 - OF MR E
WWFE 247 TdH 5 (C-SHOT0802 : UMIN
000001299).

I 3, Fukushima & i& HBs 5t Ji B& #£/HBc it
HEEDOEE) Yl 24 EHREL, WAR
Mak— FFIROKRERELLY. 20061 A8
76 20084E5 A TICERREMRBRICTERL
7o, RbHHH 5V ITERFIO HBs iR BEED
2 HBc iR tEDEH ) » R[H 24 IS L, A
1 @ HBs i EHS L '3 A A1 ED HBV-
DNA Eit## (# v b+ 7 : 26log copies/mL)
¥E=SY 7L, 18 (42%) BV THER
bz B, BiFtEtAOBKER X RTHP-
COP6 a— R jlif7#. SEEME:DMIE % RE
L. £5{b# M % 1T L 72| HBV-DNA ¢
L5 L7-. HBV-DNA Efitfifii 28log copies/mL
THY, HBsHFUIIBEECTHBELZ DL WE
W A WA (T FHEN) OERM AN
Mg shi:, WXAGEEPANTIE, HBV-DNA €
—H) /L AMARMI R ML L TR
HRTCIILDTOHMERBTH Y, HiFRTOR
bNT-EPETIEH 54, HBV.DNAE =%
YAk B RMBE - B EROW R 2R
L.

%7, < #EE, Yoshida 5i2& ), HBsHiR
BENL YR BOBHMMAICEVT, BREKMH
mEMpEEHigo HBV-DNA =%y v (A
1) 2k > TRWBE, RMBERITETH-
LERSEY R ESRAY., 2B, EhHARBHE
PlzBVTIRREOHHEDLEIC L ) BHltkE
ERBLTH»SHOBRIFRFHFEHAIBRESL
THYH, BElifoze=%") ¥ 7OLEHEIZOWT
BT AR DB, Tl PACERELDD
BIM o Rt %17 ) REBHCECRE
FEBROFURICBVTIZ, B BFREEELOBERK
BBPTFRICOVWTOF—IHNZLL, SHOE
K7 — 5 DRBPLETH 5.

¥ 7=, HBs HURRBRHEF O BGEHELDO K 4D HBe
HikBAL P T 5 A% HBc HifkbatE/HBs HikE
¥t (HBs Hifk HERYE) #lD & O BiEHEALA |
BOXNT WD kDS HBe HifkoAic & 5 B4



Fik224% 9 A

B IIZERILETH S, DHIZoNn
TWHBV 77 F Y BREBOFE L H ¥ THI
THIELHNEETHS.

BBbHWIC

MHAALERE: - REMBIMEIC L 5 BRIFX
FigtE b O RS #8132 HBs HUR % B £ Ukt
PITRLAZLEZHMALTBE W,

BIRF LSBT, HBs HuBRRERMIZ BT,
HBV-DNA ERRZE. v A VAELLICHRER
B E .

BRRiCH<R, HBV OB EENRBNS
W7 I T7IEBWTHERIINA VA7 BORES
SURRRETFHOBREMNN RELRILTLOL
BEBEOHRETH .
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Rituximab ;3EFD B BYRFFR D1 IV A
DEEME

Rk, Ty voSHEREERO BAFAY 4 L2 (HBV) BEMALHIOKRYE, HBs TR
BT dH > 7=, rituximab AEEHEA X hCLIEE, HBs HUEBEMERNC 61T & HBV FIEMELHA
HMExh, VAZSHORE L RHFEOMLABEL Xh w5, RFE T HBs HiEREM &
KU 361 5 HBV BHEMEALANDH R IZOWTHRRH T 5.

@ rituximab SABHRD HBV BIEMILDEEE U R Y

Rituximab B3, B v S@ER#FE SO HBV HlMELfE D £ < 13 HBs HUERBMERAITH D |
BEMNA Y A2 BTH B LRI N T X2, HBs PUEBEMFIC &S LFRE % fEfT L 7235
&, HBV FHEMALOSEIE 24 ~ 53 B MG XT3 173,

—7 , HBs VURRRYEGIIRER HBV Bt (b4 ) 22 L dd@@ch Tuwkro, Lol
A5, rituximab B, 2001 40 Dervite 512 L BHME Y £E Lo & LT, HBs HiUFEEMED
M) o SEERC 5T & HBV 2 EEML S 5 2 L AMERI A & L THRENICRE EhS LS
2% 572, 2006 %, Hui 53 HBs FUEEMEOEM ) v /3 244 FlIZ 2 G LF R % JEfT L,
HBV FEyEM(LIZ L A% % 8 6l (3.3 %) 1232%, 8 f5il4fIT HBc ifk % 7-1& HBs $iitkfatET
HHZLHEBRELEY. £, ZO 2K — biZHiF 5 HBV FEMALAF & O RIEHE X
rituximab + 27 24 FHHAL O A T2 122% (6/49 ) TH->7=DIZxt LT, rituximab +
A7 FUADOL YA TIE1.0% (2/19561) THO, 2EBBIHICE >THIDHT
rituximab +Z 7 © 4 F iR L&) HBV BEMILDOY 22 772 4 —-Th 5T LR Eh
7=, BT, Yeo 5, HBs PURRRMEO U £ AtEAMIRa%Y B #ifa ) i 80 filicxf L, CHOP &
%\ E R-CHOP #3417 U, 51> HBV BiEMAL #8072 L A ME L 229, BEHLL
7-5@lE & R-CHOP #:% 323 Th b, O HBc ik 32 THMTH -7, 203
F— M2 B HBc HilkiME 2D R- CHOP #ik & 521) 7= 21 il 5 1l (23.8 %) 2EEHE(LL
T,

@ #351C3513 3 HBs FURBRIMS KU HBs R/ \ 1 U R 8%

SBEFIORAIY——U5BBEULTOD HBs ilR, HBc IAB KU HBs Hifk

2B Y AR 2 AFZORIMFTRE T — & TlX, 2005 ~ 2006 0 2 [ 3,874 Bk
H\ T, HBs HUB BRI 1.5 %, HBc Hifk (3 X 1UY/) & 721 HBs PrikBAMEGIIZHK 23 % T
H-727. Tibb, HBs HiREMEAD HBc PUAFSH: S U < iX HBs HUlkREME A N4 ) 2V BE L

284 498- 12556
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6. Rituximab J8%&65D B BUFRD A U A DEEMAL e

FHE, MK A Y X2 BETH - 72 HBs FURBIERIIC HoxT 10 bl EORERIZ RS & LT i
PEALIZH S 2 R A L BREATTL 5,

O Hev BEMILIC K BIFRA DR

Yeo 5%, 326D HBV BEMALIFRICH LTS I 7Y V5457722 24, 54 (16 %)
BT, 22l G FREE RIS LRI 228502 RELEY. L
BoT, FEBPHEALTHOBENATEIOTEEL, 351 UdNA Y Z2B4#EEL, %
BT 2RI 4 L ABEETOLELDH 5,

BRRTONEL LT, 1) iy 4 L 2EOFHi#RY, 2) FF&IZ%T % HBV-DNA O L&
#tHiZ (HBV-DNAE=% ) 72), fiv 4 L A4 5§5 “preemptive therapy” #d 3.

O e HEBMHE: HY1ILAROTRHBRSHEE

HBs HUEISEBNC K § 2 RS LFFERITIZI Y 4 L 2RO PRiR5 2175 2 L AFAITS
58, AN ZEORBIUZONTIL, FAENBE O B RIFRERA A F 74~ (Fak 19
ERE) IZREDY, TUFAENL (35 20— F) AHT2 9,

AN ZEOTFHESHBICBET A+ a5 €T Y 2350, YBETIE) Y SERHBED 1
~ 2AMRT» SR L, BERIIASEL L 6 A AMEHRE LTPHiS5 42T -oT0n3 7, i1
7 A N ZAFEOF G HIERTIC HBV - DNA 2BEMHEL LT3 Z L AR TH 528, Hik#kd HBV -
DNAE=4 )V JI3RETH 5B,

O Hs HiERRE/ \ 1 U X I:
HBV -DNA EZH UV JIC K DEEFRZBRONEM

il U7z Hui 5 O D T, (LEFER T %2 6 IF L RIE £ T o B 913 33.5 38
(range 12 ~ 4038) TdH D, %4735 HBV-DNA L5H-» 5 FAFRAE £ T B by fEid 18.5 8
(range 12 ~ 28 3) TdH -7z, 7z, AFBTO rituximab #5217 3 B RUTFATIEMRE I &
% &, HBs PUERRMERI TIZ ) v/ SBEEFRE TH A S RRIE X TOHIB T IERZN 2 AT
D, BRHEIELTI8S P HBRETH 727,

$%bBH, HBV-DNA RIFRICEFTLTLERL, ER#2~3 7 A LEEBL TH 5 ITEAR
FAET % 7%, HBV-DNA 251t (RERBNEKEATHS, REBEOI NI 7L L1 24
PCRED A v M A 71021 2 —/ml TH B) &AM THY 4 L 23KIZ L BB A
LT +H3IsHi 4 L 23BN TE 5.

L, JEAEGHB A FFEHEC TR & M7= el - (L efRkic K D RAES 5 B AU & a1
AAYF =Y a0 20T, HBs HUERM A Y 222/ LTid, HBV-DNA €= 4
DK OB L =R TH Y A L 23 %595 “preemptive therapy” 1= & 535 %R~
LTkh, 2afteishs KCHERE A< & 1EMIE “1 2 AIC 1E" D% T HBV -
DNA 2HlET 22 L h 5T 5,

L2ALZHhS HBV-DNA =4 ) v ZIckiF 2Rl RHICET 37— 2 32+ 4

[BCOBY] 498 - 12556 285
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HBs MFkEZIED B #ifagiEEy 2/ \E.
UYFHDRSEESILELDS ?

BALFHEERD B BFR Y A VA (HBV) OFEMHALIZLEIZ MO M TWwizds, £DOK+I3 HBs
PUEBESI S OMETH 72, —F, B U EOERICY Y X< 7AEA ST, HBs
FE RS TO HBV BiEHbHRE S NS L) Ik o7, BIEHLICX 2% - FFEEEIE, 2% B BT
REWEBLUCTEEL LR T L, BUELLAHAICRERIIRICELAHETH L0, H520LHY A
JERFHEL, dRzELILENVDS.

Q1 HASEEICES HBY BEMLEREDESBEDH ?

A uBV i, At BAFEORIED O HE~BELEBL, P TH 2 HBs HkAHE
L7z#d, B EMMEBERPICHEELTWAY, 207202 HBV BEREOH 2 BET
&, PAALFEBEEC X B REIHIC X ) HBY 2 EHAE - HiIEHILT 2 ) A2 0HoH T L %
RS2 LDEETHD. BALFHRERD HBY BiEHILOBREBOIEME T L0 3
LUTO3 EhdbiFonsg?,

1) % IMEEFRERTHRICH RV BIET 5. U, EIGIRES S o RBEICHEY,
GIEHH LAY HBY BT 2 B2 L IC L > TR BT 57:0Th 5.
72721, BIERTY AV AEDS V- HBs PURRHER 2B T, (b mmk R
TRV BIET 2HE0H 5.

2) FFROBREIHKAT LT, M+ HBV-DNA DHEMAHALNS,

3) HBs FUEBMEBICINZ T, HBs HUREMESIO—E (HBc HiARE1E: and/or HBs HifkR
M) 2BV TH HBY HiEMHEAAL NS,

Q2 HBV BEMMADYRVIFEDLS ICHETESDN ?

A HBV BiEHLOY A2, GHATO HBY BYKEE (74 L ZAETF) L BRI EE
FIEIHEIRGE (RAMHT) WKLo TRLLIETHEBTLIILEDNEETHS. 714V AH
DY AZRET-E LTI, HBs HUE, HBe HUE, HBc Pk, HBs fitfk7% LD~ — 5 — 1200
ZC, HBV-DNA &% genotype % £Wb ), RIEMHICHESTLHFA MIO) A HFEL
TE, A7 04 PR, Engiiaen (AE>B%R), M, B v Ez
ERREINTES, BEICRy, VyF I~ T+ A5 04 FiEH{LS#EE2S HBs PR FEM:
ALY O OSPERNIC BT S HBV BEMALD ) A2 772 ¥ —ThhH I L s, &
nHOHEL S L1C, HBV B & URIEMHIOIREEIC & 2 HBY BHEM(LD ) A7 e T &
&7z (F1)?.

Q3 HBYV EEMENEEBLZSAT, ARAIRYY -V IRERAINLEL?
A 2009 4 1 AICERSNEESBETERIEC L 2 REMH - LFEEICES B RIFLD
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