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LKPEYIZZA>
Y INEAREO B HFLY 1 )L ABERL

A x % HEHPEA

B

o Y NIEEBEICHTS BEFRY M (HBV) BBRHEIENDHEICH
WTEELRAR, (EREENOUIIEM(A 7Y -2 T8HE), &
UHBEMIEU R VU MR EERET S L TH 5.

e HBV BiEMLIC L AFEEF HB L THOMV A N AREHREL 1215
ST R TEVGEED H 3.

o HERBMEN A K4 L IChE, AHER HBs EBMAICE VT,
BRI E U TR 1 IV AR O FFR S (prophylaxis) 217 5.

e HBV BEfEEAH] (HBs MEBMRIDN 5> 5, HBc HiiEHH and/or HBs
HiEBM) IV T3, HBV-DNA €= 41 > JIC & % preemptive

antiviral therapy &179.

HBV HEEDY A0

Y ¥ 8@ R BV T, HBV OB G b L)
Ev@moni&ETH Y, TORPZHRN
HBs BB %R TH - 22V, #E, i CD20 €/
7 0 —F VI (rituximab) DAL & - T, i
A HBs $UK B 0 — 3 (HBc PitkMitk and/or
HBs fifhftE) ic BV T H HBV Hifitkibie s
D, BEELRRZLELIENDIoTERTY,

HBV BiEMbo#HEIX, HBV O{ifi L E1 0
RIBIGED/NT P AZKE HEREsRDL, ) o
MEEMETDONR— R F 4 B HBV RYIRIES &
DI L A RO BEFEE L GRETF &

HEEZLNRTWA. Hi#iX HBV-DNA #t,
HBs $ili, HBe $ij, HBc yiffd L U HBs Hifk
PEEESINDL., —F, BHECWEATA FFA
{b2E4RiE, rituximab+ A 70 4 FHF AR,
EBARBHERE(FE>SAR) 2 Db 5.
choHE® S LI HBV Bigt{bkoy X 7
SE &R T (Fig.1). HBs MURB MG, HE%
HBV BHEHILNA VA BEBRSINTEY,
24~53% D) A 7 HFPHE SN TW B, —%,
HBV BL#: k4Bl (HBs HiRBEMHFID 5 5, HBc #i
{k51% and/or HBs PUERMEE) 2B 5 BigHE1L
2, AR L ZREEnBRagEe s &—58
DIEFUZIR 5T W7z, Hui 5, 244 H1D HBs

F—T—K BRFEY A LR, WG, #bEiE,

* 8. Kusumoto (3R (#lF « SL#eNFHE), Y. Tanaka ($32) GEIBEEHHE (Y £ L 242)) | BNBWH LK%,
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and/or 1.0~27% J\12~238% /\ 14~20%
anti-HBs(+)
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negative
REHDH

25 rituximab + EMMBHE
L2RE AFOCRE#ER BRBE

Fig. 1. HBV BEtE{bO Y X 7538

ViRRsOEMSEY LSRN L, Sibeit
1T L, 3.3% (8 B) M iEHEALIC X B &% RIE
Lz e 2#E LY, 8 W&RH* HBe Hifkitt
H B\ L HBs kB TH o 742 (1 #iE HBs 1L
R AREE) . F 7, rtuximab+ A F 0 4 KA
{bEBENERE T Ch 5 L 2 LS ERMHT Tl
L& THH L/ (12.2% vs. 1.0%). Yeo 5i%, 80
Fio> HBs HURBHEEM: ) » 8l (07 F AtRHITR
B B flfatdy) i) icx L, R-CHOP-like % %
VW CHOP-like L ¥ A Y 2 HEITL, 6.25% (5 @)
OGRS RIEL- 2 E2HE LAY, HBV R
ARG »> R-CHOP HEfTHIICIRS &, 23.8%
(21 # 5 B) DEHEMEILBECTH o 7-.

HBV BERECNROLHDRAI Y-V TRE
EEBRO

HBV FHEHEILIC X B IFR - IFEEMBIL T
o, T A NAERHRGHE LA
b (BHEFF£IC L > TRET %) THEtEDD
558 LdtoT, BFEMFMUBEL THhHEEMA
THEDTIREL, HOIPLDODNA VA BEEFE
L, FFEAAHET Y 4V AFEEHGT
BULEND L.

BAEFBHET A4 K54 0BT, FBbas:
MDA ) —= v AL LT HBs fiillil, HBc
Pitk, HBs fikOMEMAHE S h T 52 (Fig.
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2). BARMICIE, 9 HBs fUERAEZ 1TV, B
Tho 738121k, HBc ifhd & U HBs Hifkz
WETH. WTFRhBBHETH - LHEEICIL,
HBV B B8 5 W id occult HBV 2 &51$ 5 7
I HBV-DNA ERRA %1795 . HBs HuIEE%E
i 5 5, HBV-DNA Bith: 354 13 “occult HBV
W™ L HE L, HBs HUB M & MBS HBV HiF
AL KL IT ) LEIFDH S,

BB, WTFhOBREICBLTHRIEDEHVIRE
J7#: (HBs HiJR © CLIA i, HBV-DNA ERRE :
YT7VIALLAPCRIB)TITHI S EHNLEEF L. &
72, FTTILERENEIT SN TV AHICB T
&, HBc $ifEsB & 0 HBs Mk flidsk T L T
WAEDH D, HBV BEEREDOHEI L » L
KB ELIIBETRETHA.

¥ 7z, HBs HiE MR HERIC, 2> HBV 7 7 F
CHERREASH & 2 e 34E 1213 HBY Mgt L) 2
ZWEhVWEHEL, BEONIGET 5.

HBs fiRBHESINDHEE EHBERO

RSB 4 F 54 1286V, HBs HUE B
PlNoxFEL LT, v AV AEOTFRRE
(prophylaxis) " %179 (Fig. 2). iy 4 W AFEE L
T entecavir T v 5,

L7 A VW AEOTGHHIZOWTE, HoEw
IEF Y RIZELNTWAS, HBs HUERBERICE
WL, TEAZITREIICIY AV AEEBEL,
{LEEFERBREO Y 4V A WD HRERB TH
HIENEFT LW, i v AV AEOGIER
HIZOWTHBELIEF Y 2w, @ 1e
WkkL e b 122 AMEFHiRS2TI. B
L U"@HBV-DNA ERFE VR BERBTH
HLENRPELEZOLNA., 51T, HIERIIC
HBs B TH B I EXEE Ly,

WELEIE, AV AEREBIIBWTY,
HBV-DNA ERRELMFLTITHI L TH 5.
diuk#%A L L d 1 4RI HBV-DNA €= Y
YTEITIENEE L.
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4] PORIEB LTI 7 4 5 PCR EQCE DT 5. L DHHUSIEOS ) T A ¥ £ 20 PCR 9 E Lus,
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#6) fi’ﬁ ALEE R AT B, TR SRS YA T A D 2
271 0l «?fhia!j fhaddtidid HBV-DNA @i ga f:%' %‘5&!’%} A r RSN AT e ) S i«a‘) T A
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HBV BLEEBLFIAONE L HERO

EERFBEN A FITA4 iy, B1EHO
HBV-DNA €= %Y » 7 %47\, HBV-DNA 2%
HMUZBRSTHRY A VAEZMET S preemp-
tive therapy %179 (Fig. 2).

FBR L7z Hui S5O X 2 E, BiFtbic
B NFHeARAET HATICTFEY 18.5 H(RET 12 A)
%47 L CIfid iz HBV-DNA @ LR # B 7Y,

¥ 7=, AHIIBIT B rituximab X585 HBs
R 50 o F— 5 (BT EHANER T
1%, rituximab b L < iZ1ESMERHD S IR B
FCOMBPRBEIZH 22 BTH Y, BRI
857 ANBETH-725. 2o, chETo
HBs HURBEE G A 5 O BiEERIIC B 2 8%
PIILERERTH 1 EXRETH -9, DL
&Y, HBV-DNA €= %) ¥ M HIZBER T #
Ll b 1EMETIONRBLER LN,

BiE, BB 7 V— 71X HBV-DNA £=%1) >~
(A 1 I 2L ERMHRNFELF
S#E LY. HBV-DNA @4 v b+ 7{tiix 3
log 2 ¥—/m! C, HBV G {bOEHRITR—A
G4 H5H 1040 HBV-DNA O LR L L
7o, ZO#E, 9.3% (14 HI) T HBYV Hift{bz #
B, 5 b5 FITHEELRDL, S 6122 HITH,
HBV B iEM b B 5 TS 72 e pe s (el
BB 10 5L Lo ALT LA)Z2RFELL. Tho
ORKEIL, & ) ERESR HBV-DNA €= Y 7
(Hy bA ISR LD 2Log 2E—/m) A
VETHHILEREL TS,

BIE, A B TR HEFFRHE (F £ %
HRER 2t ST FE B3 ¢ H20- 1T % -2 F-014, H23-
WF%&-#F-008) 1 & b rituximab+ A 570 4 Fff
FEM: ) »o8ik#ERr o HBV-DNA £=% Y ~
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T DHEREE BT 5 7= D% Hirk 3t F EERII7E
(UMIN000001299) H*HEATH TdH 5.
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Abstract

Hepatitis B virus (HBV) reactivation is well documented in individuals with cancer who
receive certain cytotoxic or immunosuppressive therapies including rituximab treatment. As
a general rule, the risk is greatest upon withdrawal of chemotherapy. The risk ranges from
approximately 20 to 50% among HBsAg-positive carriers. A 67-year-old man was diagnosed
with inoperable multiple hepatocellular carcinoma accompanied by an increase in alpha-
fetoprotein and protein induced by vitamin K absence or antagonist il level. Eighteen weeks
after starting on the oral multi-tyrosine kinase inhibitor TSU-68, laboratory investigations
showed a substantial increase in serum transaminase levels (AST: 302 1U/l; ALT: 324 1U/1} and
an elevation of the HBV-DNA level (6.9 log copies/ml). The diagnosis was that the cause of
the acute hepatitis was HBV reactivation and we immediately administered entecavir. Two
months after the initiation of daily entecavir treatment, laboratory findings showed that the
serum levels of transaminases and ALP had improved (AST: 18 |U/I; ALT: 10 1U/I; ALP: 197
U/1). When the HBV markers were examined 4 months later, they were altered: HBeAg was
negative and HBeAb was positive. Entecavir treatment was discontinued after 6 months.
Although reactivation with rituximab has been reported, reactivation with a tyrosine kinase
inhibitor is extremely unusual in a patient who is HBsAg negative but anti-HBc positive. This
is the first report describing HBV reactivation with an increasing HBV-DNA level in a HBsAg-
negative/HBcAb-positive/HBsAb-positive patient who was treated with TSU-68 for
hepatocellular carcinoma.
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Introduction

Hepatitis B virus (HBV) reactivation is well documented in individuals with cancer
who receive certain cytotoxic or immunosuppressive therapies including rituximab
treatment. As a general rule, the risk is greatest upon withdrawal of chemotherapy. The
risk ranges from approximately 20 to 50% among hepatitis B surface antigen (HBsAg)-
positive carriers. While any chemotherapy regimen can potentially lead to a
reactivation of HBV replication, the risk may be decreased with steroid-free
chemotherapy, implicating the use of glucocorticoids as a risk factor in lymphoma. In
patients who are HBsAg negative but hepatitis B core antibody (HBcAb) positive,
reactivation with rituximab has been reported.

Hepatocellular carcinoma (HCC) is the fifth most common malignancy worldwide
and the third leading cause of cancer-related death [1]. Almost 80% of all cases are due
to an underlying HBV and hepatitis C virus (HCV) infection. For advanced HCC patients,
sorafenib, an inhibitor of vascular endothelial growth factor receptor-2 (VEGFR-2), c-
Kit, and raf, has been demonstrated to be active and tolerable [2]. Scientific studies on
the molecular pathogenesis of HCC have led to the active development of new drugs.
TSU-68 is an orally administered, small-molecule, multiple receptor tyrosine kinase
inhibitor that targets VEGFR-2, platelet-derived growth factor receptor, and fibroblast
growth factor receptor [3]. Since it is a potent anti-angiogenic agent, TSU-68 is also
expected to be effective against HCC.

This is the first report describing HBV reactivation in an HBsAg-negative/HBcAb-
positive/hepatitis B surface antibody (HBsAb)-positive patient who was treated with
the oral multi-tyrosine kinase inhibitor (multi-TKI) TSU-68 for HCC.

Case Report

A 67-year-old man was diagnosed with inoperable multiple HCC accompanied by an increase in
alpha-fetoprotein (AFP) and protein induced by vitamin K absence or antagonist II level. Although the
patient had neither undergone a blood transfusion nor been tattooed and although he did not drink
alcohol or use illicit drugs, he had acquired acute hepatitis with no known cause at 30 years of age and
had been treated for chronic hepatitis C with interferon-alpha at 58 years of age. When he was
diagnosed with HCC, HBsAg, HCV antibody, and HCV-RNA were negative. HBsAb, HBcAb, and HBV-
DNA levels were not assessed at the time of diagnosis. His family history of HBV included the
following point of interest: his daughter was an HBV carrier. There was no information regarding his
late wife’s HBV status, as his wife had died almost a decade before.

Transcatheter arterial chemoembolization (TACE) was performed twice upon presentation. Once
the patient showed reduction of tumor vascularity on angiography after TACE, he was registered for a
phase II clinical trial with the new molecular agent TSU-68, which was administered as an adjuvant
chemotherapy after TACE in accordance with the protocol used in the clinical trial. At the beginning of
the adjuvant chemotherapy, serum transaminase levels were stabilized within the normal range
(aspartate aminotransferase [AST]: 30 IU/1 [normal: <33 IU/1]; alanine aminotransferase [ALT]: 32
1U/1 [normal: <42 IU/1]). Eighteen weeks after starting on the novel treatment, laboratory
investigations showed a substantial increase in serum transaminase levels (AST: 302 IU/]; ALT: 324
[U/L; fig. £). The inhibitor was discontinued immediately. Computed tomography showed that the HCC
was not exacerbated, and the serum AFP level was normal. Initiating a treatment with ammonium
glycyrrhizate did not ameliorate the hepatocellular injury, and a gradual increase in transaminase
levels was noted. The HBV markers were positive for HBsAg, HBcAb, and hepatitis B e antigen
(HBeAg), and the quantity of HBV-DNA was 6.9 log copiés/ml. HCV antibody and HCV-RNA were
negative; the serum markers related to other hepatitis infections such as hepatitis A virus,
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cytomegalovirus, Epstein-Barr virus, and herpes virus were negative. The drug lymphocyte
stimulation test yielded a negative result for TSU-68.

Using stored serums, we tested HBsAb, HBcAb, and HBV-DNA levels prior to the initiation of
TSU-68; the sample was found to be HBsAb positive and HBcAb positive, with an HBV-DNA level of
2.1 log copies/ml. In addition, molecular analysis showed that the HBV genotype was C, with no HBV
mutation in the pre-core or core promoter region. We therefore concluded that the cause of the acute
hepatitis was HBV reactivation. We immediately administered entecavir at a dose of 0.5 mg once
daily. Two months after starting the daily entecavir treatment, laboratory findings showed that the
serum levels of transaminases and alkaline phosphatase (ALP) had improved (AST: 18 IU/]; ALT: 10
1U/1; ALP: 197 U/1). When the HBV markers were examined 4 months later, they were altered: HBeAg
was negative and hepatitis B e antibody was positive. Entecavir treatment was discontinued after 6
months, but we continued to observe the patient and carefully monitor his liver function and HCC.
One year after commencing the treatment for HBV reactivation, HBsAg was negative, HBsAb was
positive, and the quantity of HBV-DNA was undetectable by real-time polymerase chain reaction. After
the withdrawal of entecavir, no evidence of increased liver damage or disease progression has been
noted during follow-up up to today.

Discussion

To the best of our knowledge, this is the first report describing HBV reactivation in
an HBsAg-negative/HBcAb-positive/HBsAb-positive patient who was treated with the
multi-TKI TSU-68 for HCC in a clinical trial.

Hepatic flare causes an elevation in serum transaminase levels, with the proposed
definition of hepatic flare constituting an abrupt increase in serum ALT level to 3-5
times higher than the normal range {4]. HBV flares are usually preceded by an increase
in serum HBV-DNA levels. However, because the increase in serum ALT level lags
behind the increase in HBV-DNA level, serum HBV-DNA levels may be declining or
undetectable when patients with flares are initially evaluated. Thus, HBV reactivation is
closely related to the increased quantity of HBV-DNA. In the present patient, who was
HBsAg negative, HBsAb positive, and HBcAb positive, serum ALT level increased to
more than 7 times the upper limit of the normal range, suggesting a hepatitis flare; the
simultaneous increase in the quantity of HBV-DNA allowed us to diagnose HBV
reactivation.

HBV reactivation is known to occur often in individuals with chronic HBV infection.
In patients with cancer who are HBsAg positive, especially in those with leukemia and
lymphoma, the administration of corticosteroids and rituximab during a hematopoietic
cell transplantation therapy has been noted to influence HBV reactivation [5]. Recently,
it has been reported that the use of rituximab results in HBV reactivation in individuals
who are HBsAg negative/HBcAb positive or HBsAb positive. This finding suggests that
HBsAg-positive patients, as well as HBsAg-negative/HBcAb-positive or HBsAb-positive
patients, have a high risk of HBV reactivation [6]. The guidelines issued by the
American Association for the Study of Liver Diseases and the American Society of
Clinical Oncology Provisional Clinical Opinion recommend that persons receiving
cytotoxic or immunosuppressive therapy should be tested for serologic markers of HBV
infection so that prophylactic antiviral therapy can be administered to prevent
reactivation in HBsAg-positive patients [7].

Apart from rituximab, other drugs that induce HBV reactivation include infliximab,
which targets tumor necrosis factor and is used for the treatment of rheumatoid
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arthritis and inflammatory bowel disease [8], and alemtuzumab, which is a humanized
monoclonal antibody directed against CD52 that is used for the treatment of chronic
lymphocytic leukemia [9]. However, few reports have described small-molecule
inhibitors, such as the histone deacetylase inhibitor [10] that is used for T-cell
lymphoma and imatinib, which is used for chronic myeloid leukemia. We believe that
this report is unique in that it describes HBV reactivation during the administration of a
novel multi-TKI in a patient who did not have any hematopoietic disease and who was
HBsAg negative, HBsAb positive, and HBcAb positive. In the SHARP trial for advanced
HCC, the multi-TKI sorafenib led to liver dysfunction, which resulted in 5% of the
patients discontinuing treatment, but no reports have described an association
between such liver dysfunction and HBV reactivation [11]. Although liver dysfunction
and an elevation of AST and ALT was noted in 29% of the patients with HCC in a phase
II study of TSU-68 which was also administered to our patient [12], our case highlights
the possibility that HBV reactivation may be latent in such patients.

HBV genotype influences clinical outcomes, serum quantitative HBV-DNA levels,
fulminant hepatitis, and mutational patterns in the pre-core and core promoter regions
[13]. In the patient we presented, the HBV genotype was C, but the serum HBV-DNA
level at the time of initiating treatment with TSU-68 was not high, and no HBV
mutations were observed in the pre-core or core promoter region. These findings lead
us to surmise that HBV genotype directly influences HBV reactivation associated with
chemotherapy. On the other hand, it should also be noted that no depletion of
neutrophils or lymphocytes occurred in our patient. The inhibition of tyrosine kinase
may be relevant to the replication of HBV, although it remains unclear how tyrosine
kinase inhibition induces HBV reactivation.

Preemptive therapy with lamivudine for HBsAg-positive patients undergoing
chemotherapy reduces the risk of HBV reactivation and HBV-associated morbidity and
mortality [14]. Monotherapy with entecavir in adult patients with chronic HBV
infection is safe, tolerable, and lowers serum HBV-DNA levels to a greater extent than
lamivudine [15]. A clinical trial assessing entecavir as preventive therapy for HBV
reactivation associated with rituximab treatment is currently underway. It is unclear
whether preventive antiviral therapy for patients receiving multi-TKIs is effective, and
the risk of developing HBV reactivation during such treatment warrants further
investigation.

In conclusion, the risk of HBV reactivation associated with multi-TKIs, especially
those that inhibit angiogenesis and cell growth, remains unclear. In clinical trials of
such new agents, it is difficult to predict the time point at which HBV reactivation
occurs following the administration of new molecular agents. Risk classification of
chronic HBV infection and preemptive therapy may prevent HBV reactivation and
contribute to the development of novel anticancer treatments in this patient
population.
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Fig. 1. Changes in serum transaminase levels and HBV-DNA level.
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Abstract

Objective: A number of studies have reported reactivation
of hepatitis B during intensive immunosuppressive therapy
such as cases of hematological malignancy, whereas little
has been reported for characteristics of reactivation trig-
gered by chemotherapy for solid cancer. Methods: A total of
130 patients underwent chemotherapy for treatments of
common solid cancer between May 2011 and May 2012 at
Kinki University Hospital. Among them, 27 patients were sus-
pected fora pastinfection of hepatitis B virus (HBV), showing
positive for hepatitis B core antibody or surface antibody but
negative for hepatitis B surface antigen, and were eligible for
this study. Results: Hepatitis B reactivation was observed in
2 of 27 cases (7.4%). The duration between the start of che-
motherapy and increase of serum HBV load was 30 days in
both cases. Conclusions: We reported the 2 cases of hepati-
tis B reactivation receiving chemotherapy for solid cancer in
terms of patterns and characteristics of reactivation. Accu-

mulation of such cases will help in clarifying the clinical im-
portance of hepatitis B reactivation during treatment of sol-
id malignancies. Copyright © 2012 S. Karger AG, Basel

Introduction

Recently, reactivation of hepatitis B virus (HBV) has
widely attracted attention among physicians of several
specialties, such as hepatologists, clinical oncologists, etc.
Because several novel anticancer drugs have come into
being recently, effective immunosuppression is potential-
ly attributed to an increase of the reactivation rate of hep-
atitis B as a consequence of accelerated viral replication
[1-3]. Generally, reactivation of hepatitis B can be ob-
served in two populations: asymptomatic hepatitis sur-
face antigen (HBsAg)-positive carriers and HBsAg-nega-
tive subjects with a past history of HBV infection.

About 85% of HBV carriers become asymptomatic
with stable clinical manifestations due to spontaneously
reduced viral replication. However, it is well known that
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Table 1. Characteristics of patients treated with chemotherapy

Characteristics ~ Patients,n
Total number of patients 27
Gender

Male 20

Female 7
Age, years

Median 66

Range 47-80
Viral markers

Positive for both HBcAb and HBsAb 23

Positive only for HBcAb 4

Positive only for HBsAb 0
Combination with CDDP

Yes 17

No 10

the virus remains even in asymptomatic carriers, which
causes an increase of replication during or even after sys-
temic chemotherapy as well as immunosuppressive ther-

apy [4]. If systemic chemotherapy or administration of |

immunosuppressants is stopped even in asymptomatic
HBV carriers, severe hepatitis should emerge as a conse-
quence of immune reactivation, which should be an un-
derlying mechanism of reactivation of hepatitis B in as-
ymptomatic carriers. According to recent reports, reacti-
vation is observed in 20-50% of HBV carriers who
received intensive cancer chemotherapy or immunother-
apy and, importantly, it triggered a fulminant hepatitis in
a considerable number of cases [5-7].

Previously it was thought that HBV was complete-
ly eliminated from the host with a past history of infec-
tion. However, it has been found that HBV is present as
cccDNA in hepatocytes and HBV DNA persistently rep-
licates even in those subjects with a past history of acute
hepatitis B showing positive for hepatitis B core antibody
(HBcAD) as well as hepatitis B surface antibody (HBsAb)
[8]. This type of reactivation triggered by chemotherapy
and immunosuppressant in subjects with a past infection
is called ‘de novo hepatitis B’.

Hui et al. [1] examined de novo hepatitis B in 244
HBsAg-negative cases with malignantlymphoma ina co-
hort manner. They reported that the median period from
the elevation of HBV DNA to the onset of hepatitis was
18.5 weeks. Therefore, administration of analogue agents
soon after HBV DNA becomes positive would prevent the
onset of hepatitis in patients with a past infection. On the
basis of this knowledge, prophylactic administration of

542 Dig Dis 2012;30:541-546

nucleotide analogue was recommended for asymptom-
atic carriers in Japan, while HBV DNA should be mea-
sured once a month in subjects with a past infection and
analogue agents should be administered when HBV DNA
becomes positive.

So far, a number of studies have reported the charac-
teristics of reactivation in cases who received intensive
chemotherapy and immunosuppressive therapy, such as
cases of hematological malignancy. On the contrary, little

~ has been known as to the frequency and characteristics

of reactivation during chemotherapy for common solid
cancer. We speculate that a unique character of reactiva-
tion might exist during the therapy of a common solid
tumor because the immunosuppressive effect should be
different from those of hematological malignancy. This
is an intensive report of reactivation of hepatitis B in cas-
es of de novo hepatitis B who received systemic chemo-
therapy for common solid cancer.

Materials and Methods

Patient Characteristics and Study Design

A total of 27 cancer patients with a median age of 66 (47-66)
years were enrolled in this study, which was approved by the eth-
ical committee of Kinki University Hospital. The inclusion crite-
ria were: (1) patients with a solid malignant tumor undergoing
chemotherapy for the first time; (2) HBsAg-negative patients pos-
itive for either HBcAb or HBsAD, and (3) patients who gave writ-
ten informed consent. The exclusion criteria were: (1) patients
who underwent or were scheduled to undergo hemodialysis; (2)
patients with hepatitis C virus (HCV) antibody-positive; (3) pa-
tients positive only for HBsAb with a history of HBV vaccination,
and (4) patients who were judged by a physician as ineligible for
enrolling in this clinical study. Serum HBsAg, HBsAb, HBeAg,
and HBeAb were measured by CLIA with the Architect kit (Ab-
bott Japan). Serum HBV-DNA level was quantified by real-time
fluorescent probe PCR (Accugene; Abbott Japan) with a lower
limit of quantification at 1.5 log copies/ml. Negative for serum
HBV-DNA was confirmed before chemotherapy, and serum
HBV-DNA was measured periodically once a month during che-
motherapy to monitor HBV reactivation. Monitoring was contin-
ued for 12 months after the end of chemotherapy. In cases with
HBV reactivation, a nucleotide analogue of entecavir (ETV) was
administered. HBV reactivation was defined as a positive signal
for amplification of HBV-DNA.

Results

Patient Characteristics

Tables 1 and 2 show the characteristics of the patients
treated with chemotherapy. Among a total of 27 patients,
20 were males and 7 were females with a median age of

Hagiwara et al.
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Table 2. Detailed characteristics and outcomes of patients treated with chemotherapy

. HBsAb

Reacti- Period until Combi- ‘Folyl(:)w“—

Ca‘se’ kAge ‘Gender Cancer origin il “I}IBsAg 'HBCAB Regimen
No. . .. ‘ ... §/Cco . mlUmlooo vation reactivation nationwith up
L S ' , ‘ days radiation - days
1 60 M Lung - 908 (+) 4.1(+) CBDCA+PTX - + 390
2 71 M Lung - 0(-) 19(+) CDDP+ETOP - - 372
3 47 F Breast - 170 (+) 32(+) AC - - 376
4 65 M Pharynx, esophagus - 0(-) 11.8(+) CDDP+5-FU + 30 + 361
5 66 M Lung - 45 (+) 4.8(+) CDDP+VNR - - 361
6 69 M Lung - 26 (+) 4.2(+) CBDCA+PTX - + 354
7 61 F Esophagus, stomach - 25(+) 79(+) CDDP+5-FU - + 361
8§ 65 M Pharynx - >1,000 (+) 2.6(+) CDDP - + 345
9 47 F Breast - >1,000 (+) 9.1 (+) TXT+CPA - - 298
10 71 M Pharynx - >1,000 (+) 9.2(+) CDDP - + 302
11 80 F Lung - 44 (+) 4.7 (+) CBDCA+PTX - + 265
12 70 F Esophagus - 317 (+) 11.0(+) CDGP+5-FU - + 202
13 64 F Breast - 402 (+) 9.7 (+) PTX+trastuzumab - - 201
14 6 M Pharynx - 117 (+) 39(+) CDDP - + 190
15 75 M Esophagus - 793 (+) 9.3(+) CDDP+5-FU - + 170
16 80 M Esophagus - 24 (+) 10.5(+) CDGP+5-FU - + 146
17 72 M Esophagus - 320(+) 99(+) CDDP+5-FU - + 115
18 67 M Esophagus - 4(-) 9.7(+) CDDP+capecitabine - - 126
19 60 M Pharynx - >1,000 (+) 9.9(+) CDDP - + 113
20 63 M Pharynx - 315(+) 9.6(+) CDDP - + 108
21 67 M Lung - 68 (+) 10.7 (+) CDDP+TXT + 30 - 107
22 65 M Pharynx - 81(+) 10.6(+) CDDP+5-FU - - 92
23 71 M Gallbladder - 5(-) 9.4(+) GEM-+low-dose CDDP — - 91
24 75 M Esophagus - 78 (+) 2.7(+) CDDP+5-FU - S+ 74
25 63 M Lung - 82(+) 55(+) CBDCA+PTX - - 77
26 62 F Esophagus - 93(+) 9.6(+) CDDP+5-FU - - 71
27 61 M Lung - 78 (+) 11.2(+) CDDP+ETOP - + 38

66 years. The profile of serological markers of HBV was
as follows: 23 cases were positive for both HBcAb and
HBsAb and 4 were positive for only HBcAb, while no case
was positive for HBsAb alone. 17 cases were treated using
a combination with CDDP, while 10 were treated using a
regimen without including CDDP. The origins of cancer
were: 9 cases of esophageal cancers, 8 lung cancers, 7 pha-
ryngeal cancers, 3 breast cancers, and 1 gastric and gall-
bladder cancer, respectively. The median follow-up peri-
od after chemotherapy was 190 days, ranging from 38 to
390 days. Among 27 cases, HBV reactivation was ob-
served in 2 cases (7.4%) (cases 4 and 21; table 2). The pe-
riod before HBV reactivation was 30 days in both cases.

Clinical Course in Cases with HBV Reactivation

Case 4 (fig. 1). A 65-year-old male had synchronous
double cancers of the pharynx and esophagus. He re-
ceived the combination therapy of 5-fluorouracil (5-
FU) and cisplatin (CDDP) (CDDP 70 mg/m?, 5-FU 700

De novo Hepatitis B during
Chemotherapy

mg/m?) and underwent radiation simultaneously for a to-
tal dose of 60 Gy. Viral markers before chemotherapy
were: HBsAg (=), HBcAb 11.8 S/CO (+), and HBsAb (-).
One month after the start of chemotherapy, blood tests
showed positivity for HBV-DNA at 1.8 log copies/ml and
reactivation of hepatitis B was diagnosed. After the ad-
ministration of ETV, HBV-DNA became negative persis-
tently. Flare-up of hepatitis with elevation of serum ALT
in association with appearance of serum HBV-DNA was
not observed. Chemotherapy and radiation therapy for
cancers were completed without discontinuation or ces-
sation.

Case 21 (fig. 2). A 67-year-old male was suffering from
lung cancer and started receiving chemotherapy with
CDDP at 80 mg/m? and docetaxel (DTX) at 80 mg/m? on
March 13, 2012. Viral markers before chemotherapy
were: HBsAg (<), HBcAb 10.7 S/CO (+), and HBsAD (-).
One month after the beginning of chemotherapy, blood
examinations revealed a serum HBV-DNA level of <1.5

Dig Dis 2012;30:541-546 543
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Fig. 1. Clinical course (case 4). A combina-
tion of FP (CDDP at 70 mg/m? and 5-FU at HBV-DNA
700 mg/m?) and radiation was started. {Accugene mHBV)

One month after the beginning of chemo-
therapy, blood tests showed positive HBV
DNA at 1.8 log copies/ml.
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Fig. 2. Clinical course (case 21). CDDP at 417
2 2
80 mg/m* and DTX at 80 mg/m* were HBV-DNA  <1.5;signal (-) <1.5; signal {-)
started. One month after the beginning of
chemotherapy, blood tests showed HBV (Accugene mHBY) Entecavir
DNA at<1.5log copies/ml but signals were
detected.
log copies/ml, but signals of amplification of HBV-DNA Discussion

were detected which led to the diagnosis of HBV reactiva-
tion. ETV was administered and amplification signals
have been persistently undetectable since then. No flare-
up of ALT at the time of detection of HBV-DNA was ob-
served. Chemotherapy for cancer was completed without
discontinuation or cessation.

544 Dig Dis 2012;30:541-546

Hui et al. [1] reported the frequency of de novo hepa-
titis B, or reappearance of HBV-DNA among the patients
with a past history of hepatitis B positive for HBcAb and/
or positive for HBsAb, in a cohort of 244 cases of HBsAg-
negative malignant lymphoma. According to the report,

Hagiwara et al.
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de novo hepatitis B appeared in 8 cases (3.3%). In par-
ticular, it appeared in 12.2% of the cases treated by com-
bination chemotherapy of rituximab and steroid and
1.0% by chemotherapy without the combination, which
suggested that receiving combination chemotherapy of
rituximab and steroid was a remarkable risk for the onset
of de novo hepatitis B.

In 2009, Yeo et al. [9] reported reactivation of hepatitis
Bin 5(6.25%) of 80 HBsAg-negative cases with malignant
lymphoma who received systemic chemotherapy. In all
the 5 cases who showed reactivation, HBcAb was positive
and HBsAb was negative before chemotherapy. Uemoto
etal. [10] also examined de novo hepatitis B in cases who
underwent a living donor liver transplant, and de novo
hepatitis B was observed in 94% of the recipients after
liver transplantation if the donors showed a past history
of HBV infection. These reports indicate the importance
of the presence of an undetectable level of HBV in hepa-
tocytes on the pathogenesis of de novo hepatitis B under
the immunosuppressant condition.

So far, anumber of studies have reported de novo hep-
atitis B in the treatment of hematological disorders and
transplant. On the other hand, this type of hepatitis has
rarely been reported in cases receiving chemotherapy for
common solid cancer. However, according to the increase
of solid cancers and developing new agents for this type
of tumor, it is of great importance to know the real fre-
quencies and characteristics of de novo hepatitis B for this
type of common disease. In the present study, HBV reac-
tivation was observed in 2 cases (7.4%), which should
be a considerable frequency and thus needs paying atten-
tion to.

According to the 2 cases we experienced, we noticed
that both cases showed: (1) negative HBsAb (CLIA); (2)
HBcAb (CLIA) at a high titer =10 (S§/CO); (3) regimens
containing CDDP, and (4) HBV reactivation in a relative-
ly short term after the beginning of chemotherapy with a
low HBV-DNA load after reactivation.

A decreased titer of neutralizing antibody (or HBsAb)
was reported as a risk factor for de novo hepatitis B [9, 11,
12], and HBsAb was negative in the 2 cases of the present
study. Furthermore, according to previous reports, HBV
reactivation was more frequent in asymptomatic HBsAg-
positive HBV carriers than HBsAg-negative carriers [13-
15]. However, HBsAg was negative but HBcAb showed a
high titer in the present cases, which suggested the pos-
sibility that HBsAg became negative due to a persistent
viral decrease in asymptomatic HBV carriers.

A number of drugs have been reported to reactivate
HBV-DNA [16, 17]. In addition to rituximab for malig-

De novo Hepatitis B during
Chemotherapy

nantlymphoma, it has been reported that TNF-a antago-
nists, such as infliximab, for rheumatoid arthritis and
Crohn’s disease and glucocorticoid monotherapy may
also trigger the reactivation of HBV. On the contrary, al-
though HBV reactivation by CDDP was reported previ-
ously, it was relatively rare compared to the other immu-
nosuppressive agents [16]. In the 2 cases of the present
study, both received CDDP for the treatment of a solid
tumor. So far, it is believed that CDDP does not carry di-
rect immunosuppressive activity and it is unclear how
much of the induction of reactivation is a result of admin-
istrating CDDP. Actually, 15 of 25 cases without reactiva-
tion of hepatitis B also received CDDP. However, as both
the de novo hepatitis B cases underwent a combination
therapy including CDDP, the additive effect might exist
for induction of HBV replication. This should be worth
paying attention to because CDDP is a key agent for the
treatment of common solid cancers. However, it seemed
that low viral load at the time of reactivation might be
another characteristic in the de novo hepatitis B of a com-
mon solid tumor compared to those among hematologi-
cal malignancies. It could be possible that different im-
munosuppressive potentials of regimens for malignan-
cies might attribute to the difference of viral load at the
time of reactivation.

HBV reactivation is often observed in cases receiving
chemotherapy and bone marrow transplant for hemato-
logical disorders, but the frequency in cases receiving
chemotherapy for solid cancer and the characteristics of
HBV reactivation have yet to be elucidated. In conclusion,
although only in a few cases, we reported the character-
istics of HBV reactivation in cases receiving chemother-
apy for solid cancer. Further accumulation of such cases
should be clinically important because a growing num-
ber of patients have received systemic anticancer therapy
for a solid tumor along with the development of new
agents and regimens.
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In patients undergoing chemotherapy for the treatment of malignant disease, the reactivation
of hepatitis B virus in hepatitis B surface antigen-positive patients has been frequently
reported. However, activation has also been reported in hepatitis B surface antigen-negative
patients who test positive for hepatitis B core antibody and/or hepatitis B surface antibody,
who were thought to have had transient infections and to have been cured. Reactivation has
often been reported in patients receiving rituximab-containing regimens and has attracted a
lot of attention in recent years. In Japan, 1-3% of patients undergoing chemotherapy are
hepatitis B surface antigen-positive, and ~20-25% of patients are hepatitis B surface
antigen-negative with hepatitis B core antibody and/or hepatitis B surface antibody positivity;
therefore, about one out of every four patients undergoing chemotherapy may be at risk for
the reactivation of hepatitis B virus. In most of the guidelines for hepatitis B virus reactivation,
the prophylactic administration of an antiviral drug in hepatitis B surface antigen-positive
patients is recommended, and periodic monitoring of hepatitis B virus DNA and the deferred
pre-emptive administration of an antiviral drug after conversion to hepatitis B virus DNA posi-
tivity are recommended in hepatitis B surface antigen-negative patients who are hepatitis B
core antibody-positive and/or hepatitis B surface antibody-positive when chemotherapy has
been scheduled. However, numerous issues regarding hepatitis B virus reactivation, including
the frequency, the types of anticancer drugs, the cancers that facilitate hepatitis B virus reacti-
vation and the optimal method of management, etc., have not been fully clarified. A variety of
well-designed prospective studies are currently under way in both Japan and abroad, and
strong evidence of hepatitis B virus reactivation following chemotherapy is anticipated in the
future.

Key words: hepatitis B virus — reactivation — chemotherapy — HBV DNA — entecavir

INTRODUCTION

Liver dysfunction is caused by a variety of anticancer drugs
and their metabolites. Among these liver dysfunctions, a
rapid increase in the growth of hepatitis viruses sometimes
occurs, which can lead to fatal liver damage in patients who
harbor hepatitis viruses and are receiving chemotherapy. The
rapid growth of hepatitis viruses is classified as the reactiva-
tion of viral hepatitis. The reactivation of hepatitis C virus

leading to severe hepatitis is certainly less common than that
of hepatitis B virus (HBV), and the associations with chemo-
therapy have not been sufficiently elucidated (1). However,
the reactivation of HBV has often been reported in patients
undergoing chemotherapy (1—4), especially those with ma-
lignant lymphoma who are receiving combination chemo-
therapy involving rituximab (5—7). Reports of the
reactivation of HBV after treatment with other molecularly

© The Author 2012. Published by Oxford University Press. All rights reserved.

For Permissions, please email: journals.permissions@oup.com

— 239 —

€107 ‘L1 Arenue[ uo (yIAL) 90UL)) 100U [euoneN Je /510" s[euinolpioyxo 0olly/:dyy woiy papeojumod



targeted drugs have also been recently increasing (8,9). The
reactivation of HBV has frequently been found in hepatitis B
surface antigen (HBsAg)-positive patients. In recent years,
however, the reactivation of HBV has been reported even in
HBsAg-negative patients who are positive for hepatitis
B core antibody (HBcAb) or hepatitis B surface antibody
(HBsAb) and who were thought to have had transient infec-
tions and to have been cured (1—7). Thus, caution regarding
the reactivation of hepatitis viruses following chemotherapy
is warranted.

Case Description oF HBV Reactivation (Fig. 1)

The patient was a 76-year-old woman with malignant
lymphoma. Before chemotherapy, she was HBsAg-negative,
HBcAb-positive and HBsAb-positive and her liver function
was normal (aspartate aminotransferase [AST], 31 U/L;
alanine aminotransferase [ALT], 15 U/L; total-bilirubin
[T-Bil], 1.2 mg/dl). She had undergone cyclophosphamide,
doxorubicin, vincristine and prednisone (CHOP) therapy
combined with rituximab for 7 months without receiving
antiviral therapy for HBV or HBV DNA monitoring. A com-
plete remission of the malignant lymphoma was achieved,
and the chemotherapy was terminated. At the time, her liver
function was within the normal range (AST, 25 U/L; ALT,
11 U/L; T-Bil, 0.7 mg/dl). Seven months after the termin-
ation of the chemotherapy, severe liver dysfunction suddenly
occurred (AST, 438 U/L; ALT, 326 U/L; T-Bil, 1.2 mg/dl).
At the time of the severe liver dysfunction, the HBsAg status
became positive, and the HBV DNA level increased to
9.7 log copies/ml. She was diagnosed as having HBV reacti-
vation following the administration of CHOP therapy with
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Figure 1. Clinical course of a hepatitis B surface antigen

(HBsAg)-negative, HBcAb and HBsAb-positive patient who developed
hepatitis B reactivation. The patient was a 76-year-old female and had
undergone rituximab plus cyclophosphamide, doxorubicin, vincristine and
prednisone therapy therapy for malignant lymphoma. Seven months after the
commencement of the chemotherapy, a complete remission of the malignant
lymphoma was achieved, and the chemotherapy was terminated. Seven
months after the termination of the chemotherapy, the reactivation of hepa-
titis B reactivation suddenly occurred, and she developed hepatic failure and
died, despite a treatment of an oral antiviral drug (entecavir). Cx,
chemotherapy.
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rituximab. Even though an oral antiviral drug (entecavir)
was hastily prescribed, the patient’s liver function deterio-
rated further (AST, 4118 U/L; ALT, 1899 U/L; T-Bil,
17.4 mg/dl), and she developed hepatic failure and died.
A complete remission of her malignant lymphoma had been
achieved and a cure had been expected, but her death as a
result of HBV reactivation was an extremely sorrowful
outcome. In the present case, the patient’s liver dysfunction
might have likely been prevented if proper management
for HBV reactivation had been performed.

HBYV REAcTIVATION

HBV can sometimes be transmitted from mother to child
during the immunotolerant period of infancy and early child-
hood. When infection occurs during this period, the recipient
of the virus often becomes an asymptomatic carrier; in some
patients, however, chronic hepatitis or liver cirrhosis may
develop. In this state, patients are usually HBsAg-positive
and HBV DNA is detected in their serum. When the
immune response is suppressed by chemotherapy, HBV is
reactivated and liver dysfunction is induced, sometimes pro-
gressing to a fulminant and fatal stage (10).

After reaching adulthood, HBV can sometimes be trans-
mitted through unhygienic procedures, such as sharing psy-
chostimulant substances, narcotic needles or tattooing,
through blood transfusion or through sexual contact. In many
patients who become infected after reaching adulthood, the
infection is transient and the patient improves after having
developed acute hepatitis. Under such circumstances, the
HBsAg status usually becomes negative, the HBcAb or
HBsADb status becomes positive and HBV DNA cannot be
detected in the patient’s serum. Previously, HBV was
thought to have been completely eradicated from the body in
such patients (10). However, Rehermann et al. reported that
HBYV continued to be present in the liver or peripheral
mononuclear cells even after the improvement in liver func-
tion following a transient infection (11). Moreover, when
HBYV remains latent in the liver or peripheral mononuclear
cells for a long time, it can begin to proliferate once again if
the immune response is suppressed by chemotherapy, and
HBYV reactivation sometimes occurs as a result of immuno-
competent cells attacking liver cells infected with HBV once
the immune suppression recovers after the completion
of chemotherapy (1-7).

Thus, the risk of HBV reactivation must clearly be consid-
ered not only in asymptomatic carriers and chronic hepatitis
patients, but also in patients who have been transiently
infected and in whom the virus was thought to have been
eradicated. Such HBV reactivation has generally been
defined as follows (3,4):

1. HBsAg-positive patients
o A 10-fold or greater increase in HBV DNA
e Hepatitis B e antigen (HBeAg) becomes positive in
HBeAg-negative patients
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