RIIF22 1,000 B & L3 2 &0 BUERFRISIERIE 27% vs 7%, BUEFFRIETHIT 100%
vs 4% TH V), BHRBEEIAEZ SRR WL E o7 T2AHETH, HBs
PURREMR)IC BT HBV 2SFHEHAL T 2RERIDH 5 Z L AVRE T,

BAICBITDVYFIITRSHICHI S HBY BEHEDRS

&

)Y ¥ 75RO HBV BiEHLICE L Tt BFEREED O OHMEFKES % &
HTHY, BR L7z Hui 5O 5Rb T L o METH 2. 2B, S L2S%
12326, HBV BESRIIFETRES RL D L2 SHICBUENDH S,

HBs #Ui. HBc $ifk & U HBs Hifh & 4 OB % T 5 & F¥#TI1d HBs P
12%. HBc itk % 7213 HBs HMEBERIE 71~79% Th - 72 (F 3>, —H, &diETd
S RFRIROBIM AT T — & Tl&, 2005~2006 £ 2 4 3,874 ki BT, HBs
PURBAEBIIE 1.5%. HBc Pifk (B X UY) % 7213 HBs HrEBERI3H0 23% Th - 727

DED X Hc, B Y EOBRICBITS ) Y F T+ 2704 FHAMLEERED
HBV BHEHALDY) X2 772 ¥ —Th5HZ L %RHET % Hui HOWMEICE Y, HEk.
HBV FHEHALD ) A 7 ¥ & 3Bk ST & 72 HBs SuUEEMHID 9+, HBc ik 7:
i3 HBs JiABHEBIC B VT, VR 58 E RETLEIVELTWA (B2, 363 H)o &

N SHRER % HBV FHEMEIL
LY A BEE LA, %4+ % 34 HBs HilR. HBc Hif#. HBs AMHBIER (FE - BF)

HIEBIRUIHERD 10 FELLEIC T e rm
Mindastens, (+) (78/626) (56/3, 874)

. - , Anti-HBc 76%" 62%" 20%"

#T, Shb HBV R (+) (94/124) | (152/244) | (764/3,874)
N4 ) R 7 BECRE B Anti-HBs | 65%" 58%° 22%"

s . (+) (81/124) | (142/244) | (822/3,874)
IZoWT, HFETOIET ¥ -
| Ant :dB/C(’L) 79%" 71%° 23.2%"

A F L, SHRDOFHITON A HB;’(' 4y | @8/124) | (173/244) | (899/3,874)
TIHRTHRIZ, (XK 3)11)18)19) 1 & 5)

HBV BEEM(EIC K DI - RS NDOXR

366

HBV FHEMALIC & BIFRIERERIC, i 4V 2 e PG LA EEsMIca&Db
HWITEEED D 5 o

Yeo 513, 32 Bl HBV FHEMHEIF RIS LT I 7Y V5% f7-72L 25, 56
(16%)13FEL, 22 Plid g b ik L I3HRBiE S5 2B h o 72T L il
L% 209 b, fERDDH 5 HBV FHEMLDOETEHIZ 4~41 % L mETH o720 T
FIRIZBWTOEFEOEM B BIFR L i L <. HBV FHEMALIC X 2 & TI3BE L
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AL, BEERLENI EAHE SN TS, Lizdto T, IFREEDHILL THhHik#
MATBEDOTRRL, HOPLOYAZHEFREL. %k - FFREEDSIMBLT 252 E#R %
TIVEDNHDHLEVZ 5,

BURFRITORRE LT, O7 A VAEDO PR, @HBV-DNA £=%1 ¥ 712X
DAL L 72 THL A W AEEE P53 % “preemptive therapy 25950 UBETO
) #iA D& T, HBs JUBES L OWRHEICHMT, x5k & BRI DWW TRR S,

1| HBs FEIBME : 71 1 I AEOFHISHER

LA bFHRBCBT 5 HBY FEMHEOREIX & TH LW BETH Y. HBs HiR
BtEBNINA ) A 2 BEL BB EINTE Tz, PHiTE % L 2WiE1213 HBV FHEMALOH
FEIE 24~53% L fiE ST b,

Tk GEERPLOE L7 V—=T7E ), IRE TSI Y A VAT 5 OBRRERH
HATE N, Bio 4 W AETFRS-ORIMECET 2% OF— 5 03H 5,

Lau 513, £S{b##EFED HBs HUEREIEY >~ 23 E 30 flegke L, 937V 0 F
Btk 5 (LRI 2> S LA 6 @M T T ORI L ) ZEICEIV T2 5 v ¥ 21t
WEGRER O R A L7z HBV FHEMALOBELIZ 0% vs 53% & A RIC TR 5
BOTED-7Y, 72 Yeo bl EBLEHETED HBs HURBYEOENHES 65 1
ZRBE L. T3 7Y PRS00 1 8 b T 8 Al £ ©) %217
FBENHRBROMERE 193D A P AV oy ba—L e BELTHE LY,
HBV FHEMLOFEEIZ 4.6% vs 24 4% & 5 3 7V Y O FBiRREAIRENZ, —H T I
ITVIEGHICO b ST, LI HBV Bt bAt 3 B1(4.6%) I b
7oL IFEETRETH D,

VLE X Y, HBs RGBT, ST A VAEO PS5 2179 Z LAY & &
Zoh5[E3. 4),

7. bivbiud, HBs Hi§Fttd 513 HBV-DNA B4 %2[HBV ¥+ 7 - 184 B
RIfF22 )& LTI A VAT GORNREEZTEY, "M Y A7HOFEZ HWE
L. {BHERIC HBs $UE72)C% < . HBc k. HBs $ifkds L 0" HBV-DNA OflEEZ{T-
w3,

Wy A NV AEOTF SRS 5 87 Z137%v, 1EHEET 1~2 HEA» SEG L.
HEBIIALRCLE DL 60 HRZ BRL LTPHiS521To T b, 720 5HIEREIC
HBV-DNA HBEHALL T 5 2 LA TH 525 ik d HBV-DNA £=%") v 7
BRELEZ OND,

T2 PV A VAEOBIUZOWTIE, EAFBEIREISOR L7 18 4D B
RHBMIFS A A R4 YUz X B L, 3B RUEOHART Y FHEN OIS 70— F®) %
T7—APFTAL VR LTVWEFELY ., I 7TV (74927 A% UL BN
Tid, B B BFRZS & L7-BRABRICB VT, 1 4EH TiftEd i3 25625 24%
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368

HBV A P70 A IV AZEF RS (prophylaxis)
HBsAg

FatE

HBsAg(—)

anti-HBc (+) YR BBEW\ [ UR2HY

and/or 1.0~2.7% 12%

anti-HBs (+)

All marker HBV-DNA monitoring Bticiz > 725
Rt T A )b AZREE (preemptive)

£HLPRE JYVFITD MM SR
+A704 FHE  REBE

3 HBV BIEMIEN T Y RV BHAORK (B HEMIALKE)

| Screening : HBsAg. Anti-HBc, Anti-HBs(HBV-DNA) |

’HBsAg(+) (1.5%) || Anti-HBc (+) and/or Anti—HBs (+) | |anti-HBc (=) and
(23.2%) Anti-HBs (—)
(75.3%)
v L2
| HBV-DNA, HBeAg. Anti-HBe | g
?:

BRICEST HBV-DNA(+) :
v / v
BEESL
1 IVARTFRS HBV-DNAEZ= 4\ FBte otz ||
Feoy Frpa = —_ “ )0)?\1‘55
(EZEEF 1B/, 5 T
& 7165 ARE) BB TIRT 1 IV A ZRRA

42 HBV BiEMALIEN 70— F v — b (BHEHILAS)

% 4¢B EABMITRBECHT HAMH 1 K1

HBe MERZM

IFN REIEZ

IFN A%

HBe HEREM

BBRHZR(ETHRIITI L
I THEN)

FBBEGERFIETITI
ITHhEIN)

HBe MIRFEMY

QI>TFHEN(SITIY)
Q@IFN AR

ICFHEI(TZ )

HBe MEEM

ILFHEN(SITIY)

Jor
ILFHEN(SZITIY)

[H1 K51 DHE)

M4 NEER, ALTEFESED 1.52LULEEEKETIH55ICEET 5,
SITULTMEIANACEBFRICH LTI, PFREWM(FAE I THEN) DEFEEDNER

T&éa

RS TH GRRFRE A F3LE) TR, ToFHEN(SITIL)DBREEEERT S,
*ERATEEHA RIALIZBWT, MIMNZAEEELTIFN ES I TV b ELER
BEERRLAEY., TR 1BEEHTI KSALTR, BB7FOJ8RESIT U AHIY

THEWIZEEBLT WS,

(FAEIEE PRI & 5P 18 FEIB BB ROER AT A N 74 > | & 0 ok, —ERiBED)
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HHIENHESINTBY., FPHGHORMCIC X 2B EET 2 LEVH D, TV
FAEMZIBWT S EMREIC X A LT REIE S 5720, EFHEE5OBIEE L U
FINZDWTIE, BEREERIC X AHGIAWETH 5o Divbiud, BRI DDk~ —
H—& L TIHB 2 7BESUFNCIER LTB Y, ORIt 221304 D IEVETH
S, BEEREZTIETELETHETF—7hH DY,

2 | HBs HEREMH : HBV-DNA E=4 UV JIC & BEREROBEN

HBs JUEBEMFICBIT 27— 2 13BOTRONTE Y, R AT L T
WiV, TRETOHELLY VX< T+ 2704 PR L0 HBV BiEM Lo
DAY 772 % —ThbI k., AKFIZHWT HBs HLEEMNA V) R 2 B(UBC Hitkd 2
V3 HBs HifkRt) 5 20~25% A8 5 & LA o 72, BE% A HBV Bekhig
ETRZ57:0F8BICBIT 57— 2EH LEDB VLY TV 2% 0L 2481 H 5,

HBs HUEREMENA ) 22 BEADXEEE 2 59 2T, HBV FHEMEALA X > b LR
IZOWTDF—FHBBE R bo Biib L7z Hui S5OET T, (b3 TH> OF%
FIE F TOMM oYU 33.5 8 (range 12~40 38) TH V. J473 % HBV-DNA it
H 62 59E £ TOWM O F LI 18.5 # (range 12~28 ) TH - 72 (R 5). T4
%, HBV-DNA 3HREEICEATLCER L. ER# 2~3 2 AU EESE L Th & iFHkaeR:
EAGEZ 572, HBV-DNA 23561 BUERBRIGE S LT % PCR 12T 400copies/
ml Db & o R ETEEMA L TO HHSHT A VARSI TE 5,

LLED X9 2Bl 5. BEETIZ HBV-DNA E= %) ¥ 712 X ) AL L 7=k o8t
A NAEEYS5T 5 “preemptive therapy” IZX AEXIToTWA @3, 47, &
#iE 2 AIC1 B, HBV-DNA 2% 153 2 WTREMEATE LA T #2005 1 4R
iZ 12 HIC 1 B O#EETHBV-DNA ##llE L. 2013 A2 2125 L THBV-DNA
B=F) XTI L0 S RE L TVwA (FR5). Thb HBV-DNA £=%
) U ZIZBVTH. FOHERCHMICBWTIRT— 7002 13n 2, IFHFEL U
MR BRI ABR A LEECTH % o

—Jiy A N ZAEFHE GOV TIIRETTREBINETH 54 U7 2 A0
ThH Y, BRI TR LB AR OBED D %

F72. A70A4 FEPEH LRV 12X ) HBV BHEHALEIEAME T4 5 2 AT X
NBD WHHFRIIBNTAT T 4 ThiEEEZET HUENH S, Cheng Hid. HBs T
JEFAEEREY) ViR E LIz v ¥ MEHEGRERTlad 575, PSL fFHOAEET
WZERNEL. A7 04 FEFHLAZVBHIBWT, MEtHmaEE% b > T HBV Higtk
LB o722 LA WS L2e —HTATUEA FEHHLAWEICBW TSRS S
L UHEFEEBEAENNCH - 7 (FEAER L) L2 REL T BY,
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370

{LFgE HBV-DNA
&

{ES2FERT FFRFEAE
<% >
median 33.5w (range 12~40)

AR
< 5

median 18.5w(range 12~28)

median 12w median 10w median 9.5w
(range 0~12) (range 8~12) (range 4~16)

5% HBs LRSS TO HBV BEMIL 1 N> b EBFEZE
(Hui CK, Cheung WW, Zhang HY, et al : Kinetics and risk of de novo hepatitis B infection
in HBsAg-negative patients undergoing cytotoxic chemotherapy. Gastroenterology
131 : 59-68, 2006 2 & %)

s HBV-DNA €= 42U > J( 5 2L HERRICIT S RE (REEHILKXS)

T 0
AR
2»RAZE
BT

O O OO

’BT%
®A~1258

W AEFRHHEE VTN OIRRER CIIRBREN AL\

L Farelolt
=) o SEGED O HBY FHEMLDY) A 7 53%% RESULE2H % 2 &\ HBs PR
Bt & OBt A ) A 2 BB 205K & BRIV Tl 7z BIORIZHA, [/ 4
W A DEEEGBEDBNE VT T TICBW T, FEH N ) A7 BOFES L UHR
FAE TR OREHERI L2 LS 5 C L IRBBORETH %o
(R X, BPEN)

m 1) Rehermann B, Ferrari C, Pasquinelli C, et al - The hepatitis B virus persists for decades after
patients’ recovery from acute viral hepatitis despite active maintenance of a cytotoxic T-
lymphocyte response. Nat Med 2 : 1104-1108, 1996.

2) Yeo W, Johnson PJ : Diagnosis, prevention and management of hepatitis B virus reactivation during
anticancer therapy. Hepatology 43 : 209-220, 2006.
3) Hui CK, Cheung WW, Zhang HY, et al : Kinetics and risk of de novo hepatitis B infection in HBsAg-
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negative patients undergoing cytotoxic chemotherapy. Gastroenterology 131 : 59-68, 2006.

4) Lau GK, Yiu HH, Fong DY, et al : Early is superior to deferred preemptive lamivudine therapy for
hepatitis B patients undergoing chemotherapy. Gastroenterology 125 © 1742-1749, 2003.

5) Lok AS, Liang RH, Chiu EK, et al : Reactivation of hepatitis B virus replication in patients receiving
cytotoxic therapy . Report of a prospective study. Gastroenterology 100 : 182-188, 1991.

6) Westhoff TH JF, Schmittel A, Stoffler-Meilicke M, et al : Fatal hepatitis B virus reactivation by an
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38 : 38 BB 50%1 % 3842 (2009)
<KrEFHR>
RIEIH - (LFEHEEIC X W RET S B RSt 3R
—E A5 EE [HEEO - IERBICBET 2RAENZE] B
BUEIFRSBEBIT THEELX D7 A VAR ERD
BEROEREICET %] BANWRE—
R 4V REH B EE OPhEY FH EE 3 )
Her £5° #iH B #HE HERY HKk —= HE HEEPY
A ARE" HE &Y K LEr BEL B EE Y
AfE RilE® BE OEZY G gl EHU @) R
# .t MY #E HY  OFHE OBX 4l Y AR REXT
ZHE Y K% B XKHF ALY EE @AY Hd mAY
R REY RRALKERY
FIIMAE . MR TBVPHEML  denovo BRUFR  HM7 o 7 BAl
JE Ao

MLAE, L, R, BHBEOESIIHV,
SH LA REINRA L ERT LB ARSHMLT
W, PTE b BERIFF&Y 4 LA (HBV) ¥4 U 7ic
S L/-EMMEBEREICHL, AFoM FEHAILE
{L2EHFEAL T LSS HBV o282 EET b

1) ERBRBERFRHLERE - £iFEHART

2) ERLEEKBASESRROM MK

3) B#FfH+FRHENE

1) BEEHKFHLFAH - HRNEH

5) WK FRFRHLFREATE

6) EMAFEFHH{LFAH

7) MK E AP AR R A R P (L2 N

8) HEH B AFREREES T HRES

9) GFEHRKFES -WH

10) BRFIKEMEA LHBEIH LB H-

1) R KERKERELEHRES

12) REFRBRFESFBHLSHRT

13) KBRAFKFRHLFEATT

14) REKRFRKFPRAPRENESE - A LIRS BHEN S
15) BESBETHRERR - b 5 —

16) W37 b R H Je MY Do v > ¥ —RUARERSE+ >~ & —
*Corresponding author:
htsubo@m2 kufm kagoshima-u.ac jp

<S4+ B20085E10H 238 > <#RIRH2008%F12H8H >

HBV O E &AL (reactivation) 12 & ) B FERY 2 BE AT
RABRET HI EBRSR T2 BV BAFIZIE
glucocorticoid enhancement element A3FTET & 7287,
A704 FIZE ) EENI7A MV ABERIFYPREIND
P Ta L. ALFEHEID X L REIE R HER T RIS
H L DRIBEN L EHMOBRITL D, LBV ORI E &
bR R AT ORE (¥ 9 BEMFRHFERL X
D IDLS % HBV ¥+ ) TICH T HLPHkREC
B3I 7y oM 7T oY 2 k5 LT HBV
MG L E R L LALETH D"

—7. HBs $iRBA1E T HBc #ifk7: > L HBs $LiktE
FliEPEH HBV BRI & S, BRRRMIIEHR OKE
LEZONTESE LALIOIILEEREFTY
BB 2o AR L B ER P TUIE L AL 2576 TIBV-DNA
DEHEASRPUFT 2 Z LA SH (- TnE™ ™,
B, BH% BMRKREMNR CD20 1HF 44T
HHYNTF T RN RETHOMEIZL D,
SO & L BAERSRBIA 5 b TIBV HEMALIZ XL ) dis
HFRARIET 5 L AVEE 2 h, de novo B ¥ & IF
iTncwah o HASESE HFELEDHIZTA VA
BT BROBRBOBELICETLIME] HOoLERE
I2E h 2D &9 % de novo B RIFFg2idaili i o B BIRF £
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Gl - (L makic & D REET % B RIS 39 : 39

AOY—= T (2H) R’
HBs#ilE . HBc ik . HBsH{k
]

| 1
HBsiR(+) #2 HBsHLR(-)
1
HBcif {%&(+) andfor HBcHifk(-)and
HBeti . HBeffifk. HBst ) HBsHA ()
HBV-DNAZ £ \ a0 !
HBV-DNAZ # BEORG
1
i 1
(+) HmEEELL (=) BHREXRS
x6) J a5)
E=RULY
28 HBV-DNAEE 1E/B -
( AST/ALT 1&/8)

BFRT®RDEEH 127 AETHRE
{

1
(-) RHEBREXRSD

r
(+) BREBRELE
BEs7rasks { #7) |

Hetr R - MAEE BT SRGREY
FREEEN I 2OLARRERG*ROMELIIB T HHARY

LI I R S I

i12). 8), 9).10)

Fig. 1 Sz ull - L7z 0 '+ 2
i
i PR R D ) e s PRRL R By 2o K#R TR ID TIBs HURTE M A v 13 HBs BUSES ML) -
TIBY MG MRS & 9 BOMIRFRAYE4E L. 2o il (b3 20 A 0 (B R ¢hd, Foilvi “”'a‘w
T D UBY Ry 20 B L THIST 2SS L 4, IO TR AT 0 2 P
GIVF R B PR A SO REE D b i A,
R CLIA R THE T 22 2% E Ly
i 20 HBs Uit {;n.,u 0 U T e B N o Sl
LT by 08P F L
FESY RN LT TR . DD B RGHC o i 00 T S (IS B
AR NP AR &, Al SR LN
ik b PCR ;14})‘»\4 ;a’lb?f—\ILI\J._‘L'}lbu,""
GBS M d LT caF w4 FNEL SR i i TRV phSt Lo A 2 Ch .
I A '/éi'}ﬂi D7 REESIRHEN 2 A3 225 HBY #H8TH{Ld ) 2 2 13400 Td ).
K65 AR - (LA A MR S, TR DRI AR O O E L v
FETY GAEERE - ALSEe nE TIBV-DN Y @ W E A AR ARG 1 A 2ol Tl U
PR BT Ol T O A S
i WO R B IR T T a Y o R R LT
A=z VIR HBs U+ 0 CIE B AMSIEN &I25 DM o S Qs Ao e R
Z == T UBe BUR ) andvor HBs FLA (4 700, 1) Qi - (b L bl t i
128 Pz Ak S 2 20 O wﬂ*iii'v‘clﬂ:ilitj'l':: ALT "GPT! d3difbl 7w 2 20 fiL JBV I3
YRZALT Mo ln A hmug.’r';tb? ERENE _L’)ﬁﬁviuﬂ"l'lh TBV-DN A 255 sebpb b LTy 2 2
10 MR T o R R 2 A CGRRYERE S FRRANEE LI TR T 0 T ool itk

g

AL MNP IBV-DN A ok ﬁ“:‘rrﬂv IRV S AU AT NGl [ IR b 5 Il B LR i

TN E AN T T S DA 2 TR Y I

LT L GHE D HBV-DNA U
oA R sy T LY £ A PCREDEE L
REHBVRTHL, 7
PEIESDERTH D

fa R til S

b, HRAEHSEETTI—F LIV —TR 0L

EVW, Fig 1IR3 H A4 M54 o %R L7
HARETA v OBERRUTOLE Y THA. 3 HBY

MEHALY 2 7 BOMWEE HBICA 2 ) -2 TIRA

WL TRISE(L Y S8 HET, BUKLHI L
BB SR ot F A, BEGEHE [#AEEO
B BERBICHT 5 BAR] Iﬁ'é%iﬁLTw%!‘J
fiFF % - ERENA 2 (LOIF) OZRHAETH 2

i,#kﬁﬁuxnmLﬂLUv#y77t17n4
F% g L 7: R-CHOP &# 1A & O #AEL S de novo
BRIFFR&AEMEARICH Y, FEARTH-22" U

Lo & kD 5, W0 TIBY PHEMALR AL H

L LT, £TOEHN IBs Hilf & X 0° HBc 54k, HBs
ikt @E T 5. HBs iR A Bt 0B A1L S 512 HBe
{iLBL, HBe itk HBV-DNA £ BMELERT 5. HBs
HMmER T, B F v ) TR TREC, #
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40 1 40 s i

Wik FHEFAISIRLERELEHLOTHES
MEIZI 4 b L6ENH S, HBs HURIEER T
OFERALDOY A2 KEODOT, BRMIIERT +
O YO RS BT A, L, 1IBV MistEito )
R 7B WEHEE DI OB E HBe HUF RS ER
R Y TIIHTHRFOL FEBEAL ETE, BB
THo PRS0 MEICHMT 22 Rid %L
BAPR L Vo EREA S D, BRI
LYEHdH L. HBs HUFBEYE T HBc #ifk, HBs Hifk\»
FTHLBHEOBSIEEORIC L4 5. HBs HIEKRHE
T HBc $iifkZev> L HBs HiikA Rt 3746 5 REBLiE
Bl - BB S B EIEC IIBV-DNA SERBRR %2 4R
L. HBV-DNA #RENHEIIRET + 0 7 o FBifk
5 %475 . — 4. HBV-DNA Bt &2 HBV-DNA
FHAE=SYY) T LNS, B L AESATAEDL
ICEE7 o 725 Bl vFiv 7 25
oA FERAM, EnMRBESIIEEELO Y R 28
BOOTHELHCHALETHL. BT a7/ T
BSOS LRI T 2Bl T YT R s
Vs, T1Bs PUIEERE, 11Bc Hidhkde v L 11Bs HikRstE f
TR - LR TR 12 4 Ali3des L
L., ZoORBEHET I EOEE L RICGILH G’
THEEE L. WTFIH A KT 4 AfERIchi-hE
JAAE AR A1 15 (£ 21} Hhe o SETPY B ) Bl g i a2 A
TI3 HBs LB 751 Cid e < HBe Pk, HBs k% T &
AEVREORVEEETERT 2 LENHS. HBs
PUREStE T HBe Hifk, HBs kWi n b BHEOBET
b, DFAABLICAEHISIREICS DY ST BIR
HENL I EHHN, HBV-DNA EEME T CRHE
TAHIEHAEE L. OBRF Y THOLMEET
BREZBRHONMT 7 0V iEI A% THHH HBY
PHEHELIZ X 2BEILPNI S O BR T + U 7 hilt
TRTFELARTH D, BRIEWO FHIREMFLETH S,
L% L BLEROREBIT O HBV HEHCEIZE L Th <.
F - ARFBIZH51T S HBe HidkZeva L UBs HibBRtE o1k
MREF DKL R THHI LD, LTI
BT+ o7 OFME R ERT 5 OEHRBHENIZD
W TH A, Hui & OHE " Tl HBs YUK FI O HBV
AiEtELTIE. HBV-DNA ASEAb L. RV BET
AFTIIR~28M(TFHIBSH 2 ELTEY, L7
85> T HBV-DNA # PCR#F 213U 7V # 1 4 PCR
ETHEAE=SY 7L, MBEREM EIZL - 2B
THBHIIEET T o7 285 L TOF.0ER{LIZ T
PFaTRE E M X b, SHMET o 7 BAIL D R

50 % 1 5 (2009)

MROEHST A NS4 P IERLT, 22 FhE LR
5B L Tw5. LaL, £5HMIRMIICRITE
WHEELE VRS TI A LKE D
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Abstract Hepatitis B virus (HBV) replication has been
shown to persist at low levels in the liver for decades, even
in patients with resolved HBV infection. In these cases,
reactivation of HBV and ensuing hepatitis during or after
cytotoxic or immunosuppressive therapy is now recognized
as de novo HBV-related hepatitis. The occurrence of
de novo HBV-related hepatitis has become more frequent
after the introduction of rituximab for the treatment of
hematological disorders, such as malignant lymphomas.
More alarmingly, reactivation can lead to fatal fulminant
hepatic failure, indicating a need to establish guidelines to
prevent the occurrence of de novo HBV-related hepatitis.
It is possible that lamivudine prophylaxis and close sur-
veillance of serum HBV DNA are effective in this regard.
However, such measures are currently not available to
hepatitis B surface antigen (HBsAg)-negative patients in
Japan. A preliminary guideline for preventing HBV reac-
tivation during and after cytotoxic or immunosuppressive
therapies was made in 2008 by two collaborative study
groups from the Japanese Ministry of Health, Labour, and
Welfare, including measures not only for HBV carriers, but
also for patients with resolved HBV infection. Since this
recommendation is a tentative one, further testing and
improvements are being planned.
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History and prevention

Approximately 3 billion people have been exposed to the
hepatitis B virus (HBV), and there are an estimated 350
million chronic carriers worldwide [1-3]. The clearance
of circulating hepatitis B surface antigen (HBsAg) and
appearance of antibody to HBsAg (anti-HBs) with nor-
malization of liver function were generally considered as
evidence of complete clearance of HBV from hosts until
the early 1990s. Since then, it has been shown that HBV
replication persists at low levels in the liver and peripheral
blood mononuclear cells for decades, even in HBsAg-
negative patients with resolved HBV infection [4-6]. In
such patients, HBV replication is suppressed by immune
responses to HBV, including specific cytotoxic T lym-
phocyte (CTL)-mediated responses [4].

HBYV reactivation in patients with resolved infection is
being reported in increasing numbers because the number
of people undergoing strong immunosuppressive therapy is
increasing worldwide, especially patients with malignant
neoplasms, autoimmune disorders, and following trans-
plantation for prevention of rejection. In those patients with
resolved HBV infection, reactivation of HBV and ensuing
hepatitis is recognized as de novo HBV-related hepatitis,
which sometimes leads to fulminant hepatic failure (FHF)
and is thus becoming an alarming, well-recognized com-
plication of immunosuppressive therapy that needs further
attention [7-9].

Wands et al. [10] reported that reseroconversion from
anti-HBs to HBsAg was observed in 5 (13%) of 40 patients
with myeloproliferative or lymphoproliferative disorders
who received cytotoxic chemotherapy in 1975. This might
have been the first report suggesting an association between
HBV reactivation and chemotherapy in patients who
showed the serological markers of resolved HBV infection.
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However, the clinical significance of these phenomena was
not clear at that time because our knowledge regarding
occult HBV infection was limited. In 1991, Lok et al.
reported a prospective study on hepatitis associated with
HBV reactivation in patients with malignant lymphoma
who received cytotoxic chemotherapy [{1]. In their study,
HBV reactivation and resulting hepatitis was common in
patients who were HBV carriers, but rare (2%) in patients
with resolved HBV infection. On the other hand, de novo
HBYV hepatitis was relatively frequent (14-50%) in patients
with hematological disorders who received allogenic bone
marrow transplantation [12-16]. This difference in fre-
quency could be attributed to the difference in extent of
immunosuppression between the treatments; generally,
immune responses are suppressed more profoundly in
patients with allogenic bone marrow transplantation than in
those with ordinary cytotoxic chemotherapy.

The recent occurrence of HBV reactivation hepatitis in
the treatment of hematological disorders, such as malignant
lymphomas, has drawn the attention of both hepatologists
and hematologists [7, 9]. It is considered to be caused
mainly by the introduction of rituximab, which is used
mainly for the treatment of B-cell-type malignant
lymphomas. Accordingly, the US Food and Drug Admin-
istration reported a possible relationship between FHF and
rituximab use in October 2004. Rituximab is a genetically
engineered chimeric murine/human monoclonal antibody
against the CD20 antigen found on the surface of normal
and malignant B lymphomas and is used alone or in
combination with cytotoxic chemotherapeutic drugs [17,
18]. Dervite et al. [19] first reported a possible relationship
between HBV reactivation and rituximab use in a patient
with resolved HBV infection in 2001. Following that
report, several cases of de novo HBV-related hepatitis after
treatment with rituximab that proved fatal were reported
[20-24]. B cells may act as antigen-presenting cells and
prime CTL responses in HBV infection. Rituximab induces
profound and durable B cell depletion to an extent of 0%
CD20-positive cells, thus possibly enabling reactivation of
CTL-suppressed HBV replication to occur.

Hui et al. [25] evaluated the risk of developing de novo
HBV-related hepatitis after chemotherapy in Hong Kong.
They prospectively followed 244 patients with lymphomas
who were negative for HBsAg for a median period of
12.4 months. In their report, eight (3.3%) patients devel-
oped de novo HBV-related hepatitis. These eight patients
were presumed to have occult HBV infection because they
were found to be positive for at least one anti-HBs and for
anti-HBc. Of these patients, three developed FHF, one of
whom died. Multivariate analysis showed that de novo
hepatitis was independently associated with higher risk of
FHF, with a relative risk of 29.9. A risk factor for devel-
oping de novo hepatitis was the use of a rituximab plus
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steroid-containing regime. In addition, elevation of HBV
DNA, HBsAg, and alanine aminotransaminase (ALT) val-
ues were seen after finishing chemotherapy. Since a 100-
fold increase in serum HBV DNA preceded the onset of
de novo hepatitis by a median period of 18.5 (range 12-28)
weeks, Hui recommended close surveillance for such an
increase so that antiviral therapy could be initiated as
quickly as possible. On the other hand, Liu et al. suggested
the possibility that short-term lamivudine prophylaxis dur-
ing chemotherapy for patients with occult HBV infection is
more cost effective than close surveillance of serum HBV
DNA [26]. Further studies are required to clarify this matter.

De novo HBV-related hepatitis after orthotopic liver
transplantation was first reported by Douglas et al. in 1993
[27]. Uemoto et al. [28] clarified that HBV strains found in
a donor liver before transplantation were the same as those
found in a corresponding recipient who developed de novo
hepatitis by comparing nucleotide sequences in the HBV
genome. Rokuhara et al. [29] also showed that those two
strains of HBV were identical by determining the full
nucleotide sequence of the HBV genome. According to
reports so far, the incidence of de novo hepatitis ranges
from 33% to 94% when livers are transplanted from donors
with anti-HBc, and from 0% to 0.5% when livers are
transplanted from donors without [27—32] indicating that
de novo HBV-related hepatitis in liver transplantation
recipients is closely associated with occult HBV infection
in donor livers. Since the occurrence of de novo hepatitis is
quite frequent when donors show serological markers of
resolved HBV infection, it may be prevented by the
administration of hepatitis B immunoglobulins and nucle-
ot(s)ide analogues in combination [33].

The state of de novo HBV-related hepatitis in Japan was
surveyed in 2005 by a group directed by Dr. Kumada
(Toranomon Hospital) from the Ministry of Health, Labour,
and Welfare of Japan (study for standardization of treatment
of viral liver diseases including liver cirrhosis) [34]. In this
retrospective study, a total of 55 patients with de novo
HBV-related hepatitis were seen between January 2000 and
December 2004 in 90 hospitals. During the same period,
approximately 1,000 patients with typical acute hepatitis B
were diagnosed in those hospitals. Among the 55 patients
with de novo HBV-related hepatitis, 27% developed FHF,
compared with only 7% of patients with acute hepatitis B. It
is noteworthy that mortality was as high as 100% in patients
with de novo hepatitis who developed FHF [8]. Taken
together, it is evident that de novo HBV-related hepatitis
with a strong tendency to develop into FHF with high
mortality is an important issue that needs to be addressed.

There seem to be no official guidelines for preventing
de novo HBV-related hepatitis occurring during or after
cytotoxic or immunosuppressive therapy in the world. The
American Association for the Study of Liver Diseases has
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Screening of all patients by testing
HBsAg, anti-HBc, and anti-HBs

*1

HBsAg (+) 2 Anti-HBC (+) Anti-HBc (-) °
and/or and
Anti-l-iBs (+) Anti-HBs (-)
. *4
HBeAg, anti-HBe I HBV DNA I [ No recommendation J
HBV DNA |
I 1
HBV DNA (+) HBV DNA (-)
*5
Monthly monitoring of HBV DNA
6 *6 and AST/ALT until atleast 12 mo. |
after stopping therapy N
2,8, *9, *10 ' '
'8, 79, HBV DNA (+) HBV DNA (-)
Administration of *7 |

nucleot(s)ide analogues

Fig. 1 Recommendation for preventing hepatitis B due to reactiva-
tion of HBV during and after immunosuppressive or cytotoxic
therapies. The prophylactic administration of nucleot(s)ide analogues
recommended here is not completely based on evidence, and thus does
not necessarily guarantee the prevention of fulminant hepatic failure.
*] Measurement using chemiluminescence immunosorbent assay is
recommended. *2 Consultation with a hepatologist is recommended.
*3 It is possible that anti-HBc and anti-HBs becomes undetectable
during immunosuppressive or cytotoxic therapies. Additional mea-
surement of HBV DNA is recommended in these cases. ¥4 HBV DNA
is recommended to be tested by methods having the highest sensitivity
available. *5 A high risk of developing de novo HBV-related hepatitis
should be noted in patients who receive a rituximab plus steroids
regime or in those who underwent hematopoietic cell transplantation.
Fuldarabine can suppress immune responses profoundly and thus its
use requires attention; however, its potential for causing reactivation
of HBV is currently unknown. *6 Administration of nucleot(s)ide
analogues is recommended as early as possible before starting

published the antiviral prophylaxis for HBV carriers, but
not for patients with resolved HBV infection [35]. It is
possible that nucleot(s)ide analogue prophylaxis and close
surveillance of serum HBV DNA are effective to prevent
occurrence of de novo HBV-related hepatitis [25, 26].
However, such measures are currently not available to
HBsAg-negative patients in Japan. The incidence of
de novo HBV-related hepatitis is expected to increase in the
future with the advent of stronger immunosuppressive and
cytotoxic drugs, such as rituximab. As de novo hepatitis
sometimes causes fatal FHF that cannot be controlled with
nucleot(s)ide analogues after the onset of hepatitis, guide-
lines to prevent the occurrence of reactivation are needed.

A preliminary recommendation for preventing HBV
reactivation during and after cytotoxic or immuno-
suppressive therapies was prepared in 2008 by two study
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immunosuppressive or cytotoxic therapies. *7 Administration of
nucleot(s)ide analogues is recommended as soon as possible when
HBV DNA becomes detectable during immunosuppressive or cyto-
toxic therapies. *8 Entecavir is recommended among nucleot(s)ide
analogues. *9 In HBV-carrier patients, discontinuation of nucle-
ot(s)ide analogues can be considered when patients meet the
conditions shown in the guidelines for the treatment of hepatitis B
patients prepared by Dr. Kumada and the Ministry of Health, Labour,
and Welfare of Japan in 2008. In patients with resolved HBV infection
at screening, discontinuation of nucleot(s)ide analogues can be
considered when patients meet all of the following conditions: (1)
the period after discontinuing immunosuppressive or cytotoxic
therapies is at least 12 months, (2) ALT levels are within normal
range during this period, and (3) HBV DNA levels are under detection
limits during this period. *10 Patients should be followed carefully for
12 months after discontinuing nucleot(s)ide analogues. If serum HBV
DNA becomes detectable during the follow-up period, administration
of nucleot(s)ide analogues should be recommenced as soon as possible

groups from the Ministry of Health, Labour, and Welfare
of Japan in collaboration: the study group for the stan-
dardization of treatment of viral liver diseases including
liver cirrhosis directed by Dr. Kumada (Toranomon Hos-
pital), and the study group for intractable liver and biliary
tract diseases directed by Dr. Tsubouchi (Kagoshima
University). This recommendation includes measures not
only for HBV carriers, but also for patients with resolved
HBYV infection, as shown in Fig. {. Although the guideline
is tentative and may need future amendments, it nonethe-
less represents a first step in addressing the increasing
global problem of de novo HBV-related hepatitis.
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Hepatitis B virus (HBV) reactivation in patients with resolved
HBYV infection was found in 23 (4%) of 552 newly hepatitis
B surface antigen—positive patients in Japan. Because one-
fourth of cases develop into fulminant hepatic failure and
mortality is 100%, management of HBV reactivation in pa-
tients with resolved HBV infection should be discussed.

Reactivation of hepatitis B virus (HBV) is becoming a well-
recognized complication in patients with chronic HBV infec-
tion who are undergoing cytotoxic chemotherapy or immu-
nosuppressive therapy [1-5]. HBV reactivation has a variety of
manifestations, ranging from subclinical increases in trans-
aminase activity to severe and potentially fatal fulminant he-
patic failure (FHF). Because clinical studies have demonstrated
that lamivudine therapy reduces the rate of HBV reactivation
and mortality [6-9], prophylactic antiviral therapy is advised
for HBV carriers at the onset of chemotherapy [10].

The clearance of hepatitis B surface antigen (HBsAg) and
the appearance of antibody to HBsAg, with normalization of
liver function, is generally accepted as evidence of clinical and
serologic recovery from acute hepatitis B. However, HBV rep-
lication has been shown to persist at low levels in the liver for
decades [11-13], which may explain the recent increase in the
rate of HBV reactivation in patients with resolved infection
during or after chemotherapy and transplantation [1, 5, 14—
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16]. Although reactivation led to FHF and even death in some
cases [17-22], the incidence of and mortality associated with
HBYV reactivation have not been fully clarified in this context.
Recently, a prospective study [23] from Hong Kong revealed
that 3.3% of HBsAg-negative patients developed HBV reacti-
vation after chemotherapy. In Japan, because ~20% of indi-
viduals are positive for at least 1 HBV marker [24], HBV re-
activation during or after immunosuppressive treatment may
become a critical issue in the near future. Thus, we investigated
the mortality associated with and prevalence and clinical sig-
nificance of HBV reactivation in Japanese patients with resolved
HBYV infection in a multicenter, cross-sectional study.

Methods. 1In 2005, we sent a questionnaire to 230 hospitals
certified by the Japan Society of Hepatology; this included ques-
tions about patients who had become newly positive for serum
HBsAg from January 2000 through December 2004 [25]. A
total of 1239 patients were registered by 93 hospitals (40%).
Of those patients, 55 were recorded as having experienced HBV
reactivation after having resolved HBV infection, and the re-
maining 1184 patients were classified as having acute hepatitis
B. Sixty-three (68%) of 93 hospitals responded to a second
survey and provided information on 552 patients enrolled in
this study; 23 of these patients developed HBV reactivation,
and 529 had acute hepatitis B.

HBV reactivation was defined (according to a slight modi-
fication of the report by Hui et al. [23]) as a decrease in the
level of antibody to HBsAg that was associated with the reap-
pearance of HBsAg, a 3-fold elevation of serum alanine ami-
notransferase (ALT) level above normal, and detection of HBV
DNA in serum during or after chemotherapy. The diagnoses
of acute hepatitis B and FHF were defined as reported elsewhere
[26]. Patients with other liver diseases were excluded. Serum
HBV markers were determined as reported elsewhere [26]. Se-
rum levels of HBV DNA were determined with use of Amplicor
HBV Monitor kits (Roche Diagnostics) at each hospital when
the patients were admitted. HBV genotypes were determined
with use of the PCR-invader method, with genotype-specific
probes [27]. This study was approved by the ethics committees
of appropriate institutional review boards. Informed consent
was obtained from each patient in accordance with the Helsinki
Declaration.

The Mann-Whitney U test was used to analyze continuous
variables. The x* test with Yate’s correction was used for analysis
of categorical data. In cases in which the number of patients
was <5, Fisher’s exact test was used. P < .05 was considered to
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be statistically significant. Statistical analyses were performed
using SPSS, version 15.0] (SPSS).

Results. 'We first compared the demographic, clinical, and
virologic features of the 23 patients who experienced HBV re-
activation with those of the 529 patients with acute hepatitis
B (table 1). The reactivation group had a significantly higher
median age and median serum HBV DNA level (P<.001) and
significantly lower peak ALT and albumin levels (P<.001). Al-
though HBV genotype was not determined for one-half of the
patients with acute hepatitis B, marked differences in the dis-
tribution of genotypes were seen; HBV type A occurred less
frequently (P = .003) among patients with HBV reactivation
than among those with acute hepatitis. However, HBV type B
occurred more frequently among patients with HBV reacti-
vation (P<.001).

FHF was more common among patients with HBV reacti-
vation than among those with acute hepatitis (P = .048). Of
the 23 cases of HBV reactivation, 6 (26%) resulted in liver-
related death, 11 (48%) resolved, and 6 (26%) led to chronic
hepatitis B. In contrast, of the 529 cases of acute hepatitis B,
490 (93%) were self-limited, 16 (3%) became chronic, and 21
(4%) resulted in death. These results revealed that liver-related
mortality was significantly higher in the group with HBV re-
activation than in the group with acute hepatitis (P<.001).

We then compared the clinical features of FHF between the
groups (table 2). Patients with HBV reactivation had a higher
median age, significantly lower peak ALT levels (P = .006),

higher HBV DNA levels (P = .035), and higher mortality
(P = .031) than did patients with acute hepatitis B.

Malignant lymphoma-associated morbidity was significantly
higher among patients with HBV reactivation who developed
FHF than among those who did not develop FHF (table 3). A
rituximab-containing treatment regimen was administered to
all patients who experienced FHF, compared with only 4 (22%)
of 18 patients who did not experience FHF (P = .004). La-
mivudine was administered to 16 (89%) of 18 patients who
did not experience FHF and to all patients who experienced
FHF at 7 and 20 days after hospital admission, respectively;
this suggests that lamivudine treatment could not prevent FHF
after HBV reactivation. Eventually, liver-related mortality oc-
curred exclusively in patients who experienced FHF. There were
no statistically significant differences between the 2 subgroups
regarding HBV markers.

Discussion.  Although a prospective study by Hui et al. [23]
revealed that the incidence of HBV reactivation among HBsAg-
negative patients after chemotherapy was 3.3%, there are no
data available on HBV reactivation in Japan. In our nationwide
cross-sectional study, a total of 552 newly HBsAg-positive pa-
tients were registered from 63 tertiary care hospitals. Overall,
HBV reactivation was found in 4% of patients with resolved
infection after chemotherapy. Serum and liver samples were
not available before chemotherapy for most of these patients;
therefore, we were unable to prove specifically whether reac-
tivation was a result of occult or acute HBV infection. However,

Table 1. Demographic and clinical characteristics of patients with hepatitis B virus (HBV) reac-
tivation, compared with those of patients with acute hepatitis B.

Patients with

Patients with

Characteristic HBV reactivation acute hepatitis B P
Age, median years {35% Cl) 63 (39-83) 33 (19-64) <.001
Male sex 14/23 (61) 374/529 (71) NS
Peak ALT level, median IU/L (95% CI) 929 (137-2441) 2300 (299-6626) <.001
Peak bilirubin level, median mg/dL (95% Cl) 10.3 (0.3-58.6) 6.4 (1.0-23.7) NS
Lowest albumin leve!, median g/dL (95% Cl) 3.2 (2.1-3.7) 3.6 (2.7-4.2) <.001
Most prolonged PT%, median % (95% Cl) 65.0 (10.2-121.4) 75.0 (11.0-103.1) NS
HBV DNA level, median log copies/mL (95% Cl) 7.5 (4.0 to >7.6) 5.5(261t0>7.6) <001
Genotype

A 0/19 (0) 57/232 (25) .003

B 8/19 (42) 27/232 (12) <.001

C 11/19 (68) 141/232 (61) NS

Other 0/19 (0) 7/232 (3)
Treatment

Lamivudine 20/23 (87) 118/529 (22) <.001

IFN 5/23 (22) 12/529 (2) <.001
Fulminant hepatic failure 5/23 (22) 45/529 (9) .048
Liverrelated death 6/23 (26) 21/529 (4) <.001

NOTE. Data no. (%) of patients, unless otherwise indicated. ALT, alanine aminotransferase; NS, not statistically

significant; PT, prothrombin time.
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Table 2. Demographic and clinical characteristics of patients with hepatitis B virus (HBV) reactivation
who experienced fulminant hepatic failure (FHF), compared with those of patients with acute hepatitis

B who experienced FHF.

Patients with FHF

Characteristic With HBV reactivation =~ With acute hepatitis B P
Age, median years (95% Cl) 63 (47-64) 48 (18-72) .029
Male sex 3/5 (60) 26/45 (58) NS
Peak ALT level, median IU/L (95% Cl) 907 (359-1823) 5995 (589-11,858) .006
Peak bilirubin level, median mg/dL (95% CI) 20.8 (10.2-45.7) 9.9 (4.9-30.5) .099
Lowest albumin level, median g/dL (95% Cl) 2.6 (2.1-3.0 29(1.9-39) NS
Most prolonged PT%, median % (95% Cl) 22.0 (8.7-32.3) 16.0 (0.2-37.0) NS
HBY DNA level, median log copies/mL {95% Cl) 7.6(561t0>78) 5.7 (2.6 10 >7.6) .035
Genotype

A 0/5 (0) 2/16 (13) NS

B 1/5 (20) 3/16 (19) NS

C 4/5 (80) 11/16 (69) NS
Received lamivudine treatment 5/5 (100) 29/45 (81) NS
Liverrelated death 5/5 (100) 21/45 (47) .031

NOTE. Data are no. (%) of patients, unless otherwise indicated. ALT, alanine aminotransferase; NS, not statistically

significant; PT, prothrombin time.

because all patients were negative for HBsAg and positive for
antibody to hepatitis B core antigen before treatment, we pre-
sumed that reactivation was occult in nature.

In our study, patients who experienced HBV reactivation
were significantly older and had lower serum albumin levels,
compared with patients with acute hepatitis B. The immune
status of many patients may have been further decreased by
cytotoxic chemotherapy. Approximately 20% of the patients
who experienced HBV reactivation developed FHE. Surpris-
ingly, mortality was 100%, implying that FHF in these cases is
severe. Both the prevalence of and mortality associated with
FHF were significantly higher among patients who experienced
HBV reactivation than among those with acute HBV infection.
Although the group with HBV reactivation also had lower al-
bumin levels at the onset of lamivudine therapy, the devel-
opment of FHF could not be predicted from this study. Thus,
it is crucial to prevent FHF in patients with HBV reactivation
with use of agents other than—or complimentary to—Ilami-
vudine. Unfortunately, preemptive therapy is not recom-
mended because of the difficulties in detecting reactivation. Hui
et al. [23] recommended monthly testing of HBV DNA levels
and immediate antiviral therapy when levels are 100-fold the
levels before chemotherapy. However, this strategy is still con-
troversial [28, 29] and needs testing in a randomized study.

A recent study revealed that HBV type Bj and G1896A mu-
tations were independently associated with a fulminant out-
come in patients with acute HBV infection [30]. However, HBV
genotype, serum HBV DNA level, or mutations in G1896A or
A1762T/G1764A did not influence the development of FHF in
patients who experienced HBV reactivation in this study. HBV

reactivation in patients infected with HBV genotype A was also
not found in this study, which may be explained by the fact
that this genotype occurs in only 1.7% of patients with chronic
hepatitis B in Japan [31].

Because our study and other studies [23] have confirmed
that HBV reactivation can be fatal, we need to emphasize greater
testing of HBV markers, including antibody to hepatitis B core
antigen, antibody to HBsAg, and HBV DNA levels before ad-
ministration of chemotherapy, especially therapy containing ri-
tuximab. Patients with resolved HBV infection should be rou-
tinely monitored for liver function and HBV DNA levels, and
antiviral therapy should be administered immediately when
evidence of HBV reactivation is found.

In conclusion, HBV reactivation is found in 4% of newly
HBsAg-positive patients with resolved HBV infection in Japan.
One-fourth of cases of HBV reactivation develop into FHE, and
mortality is extremely high. Because our study was unable to
distinguish HBV reactivation from occult HBV infection and
could not clarify whether antiviral therapy was effective, a pro-
spective study is being planned to clarify the mechanism of
HBV reactivation and the benefits of antiviral therapy.
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Table 3. Demographic and clinical characteristics of patients with hepatitis B virus (HBV) re-
activation who did and did not experience fulminant hepatic failure (FHF).

Patients with HBV reactivation

Did not
Experienced FHF experience FHF
Characteristic (n = 5) (n=18) P
Age, median years (95% Ch 63 (47-64) 63 (39-78) NS
Male sex 3 (60) 11 (61) NS
Peak ALT level, median IU/L {(95% Cl) 907 {359-1823) 1016 (124-2524) NS
Peak bilirubin level, median mg/dL (95% ClI) 20.8 (10.2-45.7) 7.6 (0.3-24.9) .094
Lowest albumin level, median g/dL (35% Cl) 2.6 (2.1-3.0) 3.3.(2.2-3.6) .015
Most prolonged PT%, median % (95% Cl) 22.0 (8.7-32.3) 77.5 (18.0-101.8)  <.001
ALT level.? median 1U/L fSE% Cl) 176 (83-1035) 266 (58-1690) NS
Bilirubin level,?> median mg/dL (95% Cl) 0.7 (0.4-7.2) 0.7 (0.3-13.6) NS
Albumin level,” median g/dL (95% Cl) 34 (25-3.5) 139 (28-4.5) .035
PT%,? median % (95% Cl) 422 (16.4-46.4) 83.7 (38.7-123.5) NS

HBV DNA level, median log copies/mL (95% Cl)
Genotype
Bj
&
Mutation
G1896A
A1762T/G1764A
Non-Hodgkin lymphoma

Received a rituximab-containing treatment regimen

Treatment
Lamivudine
IFN

Liverrelated death

7.6 (5.6 to >7.6) 7.5 (4.0 to >7.6) NS

1 (20) 7/14 (50) NS
4 (80) 7114 (50) NS
4 (80) 5/12 (42) NS
2 (40) 2/12 (17) NS
5 (100) 8 (44) .046
5 (100) 4 (22) 004
5 (100) 16 (89) NS
1 (20) 4 (22) NS
5 (100) 1(6) <.001

NOTE. Data are no. (%) of patients, unless otherwise indicated. ALT, alanine aminotransferase; NS, not statistically

significant; PT, prothrombin time.

? Laboratory data are from the start of lamivudine therapy.
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