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HBs FUSRAEGI 6 S L 05 B BUF9eY 4 L A (HBV) o BistE kL, 6
KEhBEHESNTEL,

— . ) 2RO v F v THMER S huied TR, HBs HUSESTERTO
HBV BHSTHEA MG S b LS o7z fE%. HBs HUSEEERICIE. HBY #RETE (L
DYAZIMENEEZ SR TELIEDS, VY= 7RI X 5 HBs HsibsttFc
@ HBV FiftE{b~oxitix, S0 Mtz Bi 2§74 L 4 L iEtEd S
%o AWTIE, B RNFROEMBFER L, {LPHEB LU v ¥ 2751286105 HBY
BHETEI LI DV THEEM I 2 & B L 78, ORI & M Z oW TR TRz,

Y1} HBV & HBY v U7

HBV SERtEn HARRN A B 1 1R, F 2280 =08 2T, HBY
(BB 2 . $9 HBV-DNA 2515 L, £0#) 5 Mill#d 5 HBs HikH LA LT
(%o E MzBWTik, [Z2A XORSGEIT HBs HUBUTEMIN T3 DA% 1 ki
Ko e L A d it BUE~10 48, BEIZi2—24 HBs iR RS e+ %0
HBYV OESRIEIIR O L H 1208 E i Tuva25 HBs HilEAEE -2 HBV-DNA
tE (real-time PCR #:OHIIEIE : 100copies/ml LA L) O, HBY £+ 7 L 2
B

otk B BT S gt LT e iA%Es T 5 & HBs HUAEETE(LL. HBV-DNA 4
HeliBYE (real-time PCR i% @ 100copies/m/{) ELF OBV carrier late phase |& % %.
il ZOMI %A SO AN LGN, HBV-DNA IENE 5 2 & 13w/, Bl
INTIA B 2 AT & 2hTwd, L LA™, HBV carrier late phase (=
BOTH I3 v & = 7Oz L D, HBV-DNA GtA%n+ 5. ZoPE
%, K1 ETH A HBYV PG (de nove FFR) 1L E# L TWD, 72, HBs HUE
BBt THDIChpAb 6T, HBV-DNA A%t % #1 S occult hepatitis B (occult
HB) |4, HBV F+ ) 7H 6B SIN TS, GikiplldEe) v ¥ = 7l #%
HBV P LD A2 2h b L¥EZ LA,
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g . ! HBV reactivation
BN i & L T )
- 10 d?‘? HBV camer B
il | € el
Z eln HBcHiE L1z g
g 410 : -0 g&
5 44 _zf = t : - B g
§ a2 o ot
2 = 4 &
% A 3
4R ! | l - |
5 8| 28 Ay sn WD S 105 5LE
BWINAT || WHESTAR E2HBSIAM HE2NAT
DALED|| DA FED 2147F9 Bl e

E 1o HBY REEREROAKES
(BN S SR B MEL [ Aot | 117 5, 2007 L h &)

%+ 10 HBYV BEREOTE

‘Acute HBV HBV-DNA M8 7/ig = - 7-#k. HBs iR RtEE 4\ FBESES
4 5, TOi%. anti-HBs HFHBML. BELVERTS. RABR
- . DEREFME e TICEET 5. BERHK S 1 7O HBV genotype
h ) Ae Tlt, RABETHIMEET I LI HMEENT LIS,
‘Chronic hepatitis B | oA ROBCIBFBRIBMETS > L. BHAMOREFERO
) 1. TUHE HEBs HEMMEY 66 ALILLERP OFFRE £20
: M BEMIMAT VS, H0%EHETCHEALERTS,
Aymptomatic or Inactive | HBs A (LEBME T 3 4, FAE 2180 &L, MK HBV-ONA E 12
carrier Pud. BRUIATIES FEECHBREY 27 bEL .
‘Occult hepatitis B HBs iBMHE TH 34 M s 3 AFFES HBV-DNA Mt
- (100copies/m/ LI L) DA “occult hepatitisB™ L E#HEh D,
REFASRICHBs ARBR T - Licb b 5T, BHE PCR
FEICTHmMSIC HBV-DNA i E h B EFIN B Y. TOKREN
i L anti-HBc & # 3. 1f anti-HBs BN TS5,
‘Resolved or past hepatitis B | HBY Bt7Z & € 9% 7 2. anti-HBc MMM S 2L \1L anti-HBs
] HEEETH 2,

: ;P HBV BiE b &2 R{L2EE

21 B RBF 400 PRI HBY ORIGL i EORIERIED /8T » ALEFLTw
%", HBV (&, fatt B BIIF o 5iEd SN~ 2EAFER L, 1Bs HifkAthBLL7-# .
FFBR A M BER P I HEE LT b, 20720, HBV BEBHEOH 2 BETIL, £41t
kA VI & A QI HBY A - FETEET 2 22 2 WA L TED,
{l2iitihs, SasRIEA & OBIBLC . LA HBY Ml & SR+
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HBV y

b
HBsAg UAo&Y
L 13 20~50%
TEBL

HB: (=)

am:?&;[-u URZ29GW\ (VRA28Y Ub &4 U]
and. o 1.0~27% 12% 14~20%
anti-HBs(+)

All marker

[ 13

SRIEFME UYEITT ENRERBE SE0Y
+A704 FER REBE

E 2+HBV BEMI{EOY 27928

HIEIZED, BHRIFRATT 5.

CNETOWERTLOL LY 2L HkERD HBV PHETHEOEEREE B 5
LT, UTFD3 fissiens,

(0% AILPMas T 22580635, UL, 4 L Z&AE s HBs HUGEE
BT, (LGS N I R T 280505 4.

DRFSOFIEIZEITL T, HBV-DNA OftliAiabis,

(@HBs HUsEAEFIZ A T, HBs HUREEAO—HICEwTH HBV FHEH LA =
%%,

ﬂ| HBV BiE{LOSAEE U R 5

HBV PHEMELOMIEL U A 713, HHUZHE D 16 EORIEHIHTRE L biiio HBY &
FANBIZ X TS, $hb b, BN L 2 RIENHIOM X ((Lfidom s, G
EPM oA, SEOmEG) R HBV (i, genotype % &) IS AFT 2, SOfEMBlHIE & W
AT HHE LT, A704 FORR{EFRE, e (m > H%) . RS
T TUERE) i THD S L LA HE ST AN, FECRY, VYFIRT
+AF04 FOHIZE D HBV MGt Lo ) 2 7 443 L ot S hiz,

—Ji, HBV KERIE 2 754600 @ HBV Mk~ —#— (1Bs i, HBe UK, i
HBc $itfk, $T HBs $itk) o474 HBV-DNA ORAMIlT 2 L i sh<Twa", Zh
LOHGE S LI, HBV B L USRI ODIEIZ & % HBYV HiGtEH LD Y 2 2 O458%
T Ln/:(E2).

LRIz, B > 7S lEs 3505 5 HBY FHEMLIZOWT, U F o= T2 GL{L
i GEMSH A HEGE - 2L TIEET 2) Loz >V TR T 4.
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E\ HBs HEBEEN U ) (ElEIIC351 3 HBY Bist(t

)&= 7. HBV FHETHE L M) > o a S {tEic T 2 50 %
< i3, HBs Hil ) (chronic hepatitis B %2 asymptomatic or inactive carrier %
AR ETH oz — Mtk LT, UBs HURBAEMIZ HBY fHEH Lo/ 4 1) 2
SETHD ., (LHREA I 208, 2704 FIRLETL Z Lefiiy 4 L 2dk %
fFRTAZLLENTEL,

HBs HURBYER b2k & 1T L 723G, 1BV EEtH Lo 24~53% Ll
ATV 4. Yeo Hid. 193 Ml HBs PURIRATENE ) >/ MRAEFIZ 4 L TS Ltk
ZHEFT L, 24% (47 W) OKEPIA HBV PHEVEEL, FFRICE - LWL 24
Lok &1 27 B >/ <Rzt L TAsSbasmtd v MifT L, 48% (13 ) OHERIA*
HBV BHEHAE L, Bl E o 2 i LAY, 2512 Lau 513 HBs $UREALEE) >3
i 30 FIEHLT 4 W AO PRS2 AR E LAwERo i Tk T L8 2
A, FHHE 5T HBY FHEMAEIZ 0% Tho20Is LT, PR GRHFTIZ8 #
(53%) 13T HBY FHEMHEAMES 5 L2 #is LAY

%5, HBs HUEBMEFIZB VT, )Yy F 2w 7OMAIZE Y HBV BHEHELD) 22258
ER Lo Id A, Siud) v F v 7HYEM L 2RI SIS HBs fusRRE
BligNnA ) ZA7BELTHERENTW D EELLN S,

El HBs HEBS IR & 2 8L P RE

HBs FEERER (occult HB *° resolved or past HB #&de) 12, fEd:, HBV PHEYE(E
AN A 7BERBEER TV o7z, L7 Lok SO Cld. HBs HURBRTEH
23173 HBV FHETELM &2 2.7% 2/72 ) T . HBs HUEEYERO 48% (13/27
I L T d 5 227

LA LAedts, Uy F v 78Hi%. 2001 40 Dervite HIZL 2HEERIZLHELT,
HBs HUBEHEEYE ) &2 Sl BT, HBV BiFEtE L & 2 IFen B SEmEd & L
THEEMIZES 21D L 9 12 %5720 2006 442 Hui S1d. HBs SURBSEOEN:Y) & 750
244 Pt A R T L. HBV FHEVHLIC £ 207 %e% 8 #1(3.3%) Ziw, 8 flEpIT
HBc §ifk % 7213 HBs itk THo - LM LAY, 42 £O3F—FZBITSHB
RS ORAERIEIL, )Y F =7+ A7T04 FO{LFAREL & A VT 12.2%(6/49
F)THEDIF LT, VYFITT+ATO4 FUSOLEREL ¥ A VBT 1.0%
(2/195 ), V&7 7 +IAFOL FOLIALWTIE2.6%01/39 W) ThHo7oe %
DRIATORN, )2 F o= 7+ A7 04 FIR{ERGEY IS ED ) A2 77 2 ¥ —
ThoHILARENTV S,

Pl b, yEewT+ 2704 FOIMEAREE BT 228720, 1Bs SUikEE
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#7213 T4& <. HBs PUSEtEFIO—H (HBe fifkktt. HBs fifkitt. HBV-DNA Htt)
6. HBV PHEELDO/NA VAT THIGEDH LD HH 2 LAvRBE S h.

DYFIITERSHICHTDER - FESE

E‘ FHICBIBUYEUTTRESAICHI BN, FREORS

2001 4E 9 H~2002 4£3 H® 64 HM. indolent lymphoma (28 LT, VY I=7D
5247572 2 575 PIOSEME"I2L 5L, SL HBV ¥+ 74L¥IE62H(2.4%)T
HN. ZohTI5 PSS - IFRGER ERBLL- L H 2Ty, Sh6TXTo
HEFACHBY (ZERT 2080 EAHTH L5 £Wd HBY FHEMHLIZ L 2 b 0 L E
L7855 D54 IS 0.58% (15/2,575) £ % %,

iz, 2001 49 H~2006 % 11 HO 5420 HD ) v 3= 7450z B0 BT -
IFREERAEEE' " 12k 5 &, BRI RS- SN HERIED (24T 245 WIFEHT72 fi
(HBs Hulistt 27 61, P&tk 24 I, AW 2] f) S S hTwh, 09 BIEC 21 #, [
B+ BEPL39 ), W) - SR 12 T -7 (F2). JEMT~& i, WMZFE - iFmes
SAEFOBIZ, FEE, £ 2 2 L ST HUBs HEEtERA % { SThTsh, 2hb
Fttilon 5 B HBe SufhidEmld 6 o L, HBe SufkBatEpliz 2o ok o/ LT
HDAFW 18 Fl). ERFZ2WTIE, AW - RRBIFDE b oo, FECHIT HBs UG
156 (22%), HBs HUGEEE 11 #1(46%) TH -7z

—H ) RIS TR D b S B 2R M AR T, 2001 4E 1 H~
2004 4E 12 Ho 4 E0T. HANBSE 22084 5 040 90 fikiosuC HBV Mt
LA 55 i S v s " HBV FHETHEMOBEHEE S A, IR 3w L7220 B

® 20 WM % - FMERESRSH (<00 T (FF8) (02001 #£9 A~ 2006 5 11 A)
YUk ST TREMDY A NAT—H— LG

HBs L P A B - 8% | T8 - ®KEWH
+ 27 ] 15 (-]
— 24 1 11 2
FEf 21 4 13 4
HBs M HOMIR
HBsiR | HBsiitk M T B - Wt | FEE - RENE
= + 6 2 4 0
= e 0 ] 0 ]
= TER* 18 g | 7 2
TUYELTTEOREMAFBEEEATUVIME LR
CHMEMOREYL L

(R TR RIH AR
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14} HBV BEMILIC K DEFN - FiaE

RINT42 1.000 A & He¥ed 2 L, BHENE5E5HL 27% vs 7%, BISERF7EC#1T 100%
vs M% T, BREAYKELREL LMLkt FLAMETYH, HBs
FURERMEA 235w T HBV ST ES 2E#odh 5 Z Lavr 3hi.

§| EHICBII B YFUTIRSHICH(F D HBY BiEtLD®S

1) % 7550 BV MiGtHEZML Tk, Fltald SOMEI BT T S
SHTHEN., B LA Hui HO@EC Db L F-708ETHLH, 28, iFHEEEE
23584, HBY Mt GRITAE (LD 2 L2 Sz LN,

HBs HUi, HBe #ifk# & OF HBs $ifh % 4 OB £ i+ 5 . FiETlE HBs fi
12%, HBc HifkE 7:12 HBs FiAMERI2 71~-T0% Th - /- (Y. K, Bl
SAERBEOMIM BTN 7 — # Tld, 2005~2006 4E0 2 4E M) 3,874 BefkiZ BT, HBs
HURRBHEMIIE 1.5%, HBe Hifk (35 £ 0°/) /=13 HBs Pk EMIc# 23% CTh- 72"

PLEO X2, 4 2o Bit s ) v ¥ 27 + A7 04 PR
HBV FEMEDI A2 7 72 4 —Th D E&MET 5 Hui SOWEIZLD, Tk,
HBV FHETE LD Y A 7 2480 & (2 S 0T & /2 HBs HUEEEMO ) 5, HBe fUfkE -
(2 HBs HiABRIz BT H, ) A2 982 R LEYECTw D (B2, 363 H). =

NSEMAE HBV PHEME(L
£ AIBEE LI, BT 2 3+ HBs $iil. HBc #ifé, HBs MMM (F8 - BX)

DACPIEUL D 10 H5LL ELZ HBs I s 1 5%"
B aZ Lt b, (+) (78/626) (563, 874)

o - Anti-HBe 6% 2% 20%™

VT, Sho HBY PHETE (+) (94/124) | (152/244) | (764/3, 874)
fernd v 22 B xS R Anti-HBs | 5% | 68%’ 2%"
: <. B HTOIEF (+) (81/124) | (142/244) (822/3, 874)
ZonT, NTOLE 7 — :

’ = v M‘:f";" 79%" %" 232%™

AR F L, SHEOFIIIOW Be(4) | (08/124) | (173/244) |  (899/3,874)
Tl TARI, (XME3)11)18)19) 12k 3)

NDIIR

HBV FEH B & DI RRRiEikis, B A VA ERS LSS mizab
LIS H S,

Yeo 51, 32 o HBV FHEMEALIFRISH LTI I 7Y A5 2T E2H, 5
(169%) (F4EL, 22 plid gtttk b L idrp e S5 2 e o722 L 28
L7 205 b, k0 s 5 HBY THEMLOECHIZ 4~ % LR TH o7 E2,
APz BT LIl O B BIF£E HE L T, HBV FHEPHEC X 2 i Tl L
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AEGE . EEHFL IO EARE STV, LT, FFREEAIBIL T b il
AT HEOTIEEL, HOPLHY AZBEERREEL. Ik - FESEAS MBI 20 s G %
THILENBDHEVZD,

Bl i CorME LT, Y 4 L AEOTHES. @HBV-DNA £=4Y) 7|2k
D BEIE L7220 THly 4 W AL ST 4 “preemptive therapy™ 2% 5. MEETO
WO #A L EH T, UBs PURIRYES £ ORI T, afk L MEL T2V TlE<%.

H[ HBs HEBILE) : Hi 1 )L REDO TS HEH)

ERHALFHEIC BT A HBY FHETHEOMBUE & { THLW [HlTHh h . HBs Hilkii
BAERII N ) R BEBMENTE . PHHES % LavE5I212 HBY FHGTH b0
HEIZ 24~53% £ 2 hTwa,

Fils - GIEEPLE LA V—T L0, ZHETIZHY 1 0 AEFHHES OB B
TS, 74 M ABETFUAL GO ZMT 22 { D7 -7 h D,

Lau 513, 8Lk T2 HBs S 3 30 Mz REL, 93 7V F
Blitie 5 ((L2eAaEni A Hbaedi 6 M £ T DAL ) ZERCH T2 5 » ¥ A1k
HBEBOR P L L2z HBY FHETELORIEIL 0% vs 53% L A8 FRHE S BRIZ
BOWTHED-7/2" F/20 Yeo Hid. RYLAHETEO HBs HURHAED BN 65 #1
EHRE L, 737V PRS- (L 1 B o Lepiidie T 8 M T) 247
HMNHRBEOREL 193 MO A M) AL -T2 bO— k HBLTHE LS,
HBV FHEMLOBEIL 4.6% vs 24 4% L T 3 7V > OFiR AR Shi, —HT.
3TV ARSI O b 6T (LRI BV EiFTHEA 3 51(4.6%) IS b
Tl EIRETRETH S,

PLEE Y. HBs FUSEAEFIC BT, Hi 4 L 2D PRS- 2479 2 L A5 - %
Ao6MD (3, 4),

F/, bihvbiud, HBs S 5013 HBV-DNA B#EATHBY ¥+ 7 - % B
RSl LTHY A VAT OMBLEEZTED, ") Z27BoEXHNE
L. it#fénii= HBs $U7251HC4% <, HBc Hiff, HBs $if6d £ F HBV-DNA Oflli%11-
Tlr‘%l"“o

Porg 4 WAEOFHHES WIS 2 2 €72 Alddev. T 1~2 MiA SR L.
GHEIIA R L b 67 HMEHE L LT TS R o CTvde 37, 5 HIkac
HBV-DNA #BHEEL TV A Z LAMHLTH B4 hik#Ed HBV-DNA €221 > ¥
REEEZHND,

Fro Pl 4 v ZEOBIRCOWTIZ, RSB I LSRASLTR LA FIK 18 £ B
RIBHEITFRAT A K4 2™k, BRUEOEBERIYFHELT 2 L— F9) %
F7—AF74 2 HRLTE(F) . 73TV (ET4 22 2% TEEALHIZBWL
Tid, 1% B RIF R4 64 & LR 5\ T, 1M THRftEAHBIT 2 e 24%
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HBV A
HBsAg YRS &)
T 20~50%
T—EBL
HBsAg(—)
anti-HBc (+) P2 [ UR2SY YAIBY
and or 14~20%
anti-HBs (+)
All marker

SHLEMmE VUFITT BRI RHNE
I T

B 3¢ HBYV EEHEEN1 U A 7HADOH % (B EEHILKF)

Screening : HBSAG, Anti-HBc, Anti-HBs (HBV-DNA)

HBSAg(+) (1.5%) |[Anti-HBC(+) and/or Anti—HBs (+)| [anti-HBc (—)and|

_ (23.2%) Anti-HBs (—)
1 R (75.3%)
HBV-DNA. HBeAg, Anti-HBe | | HBV-DNA :
_ > e I 7%
BRICESY HBV-DNA(+)| | [HBV-DNA(-)| :

v
b WEES
HIAIARPMBRS | ygy-DNAE=2 UV IBMMETS || YoRE

({emEm 1ML S %
¥ 7565 B BR T2 A I ARMG

8 49 HBY BEMLHEDN T O—F v — b (BEBHIAY)

F 4o BRNMTERECHTIEEANFIM

=7LGE/m{ <7LGE/mi
gt {10°copies/m/) (10'copies/mi)
HBe MMM | IFN BN X IFN B I X
35 ERM BENEGETHRSI IV, | BAMEGETMES I TS,
HBe ML | - 7hen) ILFHEN)
QX -THENMSITIY) =R LS S i
I HBe HIRMIE | - 0 = dapna I-THEMZITIZ)
HBe HiBtE | I-FHENM(SITI L) IXFHEMSEITIY)

[ K51 DME)

HOTLAMEL, ALTRFER@ED 1.5BLLESRTIRSCHERT 5.

STTULEMIINACEARECHLTR., PFFENL(ELRI T HEN)DRENRY

Thd,

FETETH(EEFmEr FRLUE) TR, I-FHAEMSI TV ORSEERTS,

*ERITEEHA FSAA2EVT, MOSTULAMEELTIFNES I IV - 8PibE LA
MEEWRLEY,. FRIBERSC FSI TR, SMPFO/MNBESI TV oI
THEMEEBL TS,

(B EE R L 2 PR 18 B IR OGNy 4 F2 4~ 1L bk, —akfid)
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HBHILHAHWEEINTED., FHHEXS ORI LI 2 HRIZERT 208055, >
FAERAIBGT S RIS X 2Rt Lo iEtE iz 5 720, FAHESOMIES X U
M2V Tid, BRGUEC L 2B ETH 2. bivhbiud fdko /ooy~ —
#—& LTIHB 2 7HMHRICEE LTE Y. CobE Bt T 2:1dh % VgV iTH
hi, REHEPILETEL LT A7 22 B DY,

!| HBs FEBEEE] : HBV-DNA =4 U~ 5 (0 & B EHRHBOSEE

HBs HUEEtERIZ B0 27— 7 13 THRONTE D, Bl idser L <
wikvy, SHETOHENDS) Y3 =7+ 2704 FIFR{ES R HBY FHEHED
WAZ 7724 —ThdIE, RIBIZHWT UBs HUEEENE N1 U R 7 BE(HBe Hifkd 2
Vi HBs HUERAE) 25 20~25% 15063 5 S EAth o fzo B AL HBY M) %
BETRELOFBIIBI2TF— 7 2B LAOBVTET Y 2522 288tV H 5.

HBs fUREStE A 1) 2 7 PE~ORHREEZ S ) AT, HBV PHEMHEA ~> b LR§l
IZDWTOF— ¥ ABE LD, Wik L7 Hui SOBE" T, (EFREEE TS iF4
F4E T TONM O 33,5 M (range 12~40 8) TH H, %fr+5 HBV-DNA #aih
A6 iF 5 AE £ TOMM o yefiits 18.5 M (range 12~28 M) TH-/-(E5). T4b
. HBV-DNA FFFBIHEITLTER L. ERE 23 AL EEGE L Th S I IRAERE
HARZ L7200, HBV-DNA A5 BUERRFILIR S T4 PCR 12T 400copies/
m/ BLE) &7 o 2B R THEAUEA L T HHHIT A W A RAWHETE S

BLEo k3 816, YBE T HBV-DNA £=% ) » 72k W B L L -0t oh
74 NV ARERIEST S “preemptive therapy” 2L MR TT-TWA(H3, 4)". &
b 22 21 W7, HBV-DNA 2 E5-3 2 alREVEASES Lo idde T & 1 4
(2“1 HiZ 1 0" oiETHBYV-DNA 2l L, Z0#i3) 22 (20 LT HBV-DNA
=) YT EPIET LT A0 EHE L TWwA (RS), Shuh HBV-DNA €= %
) Zi2B0Th, FORERNIEWTIRF—= 52 FLidvid, ${FH1 3
NN B B W T D

—H. 7AW RE TS IOV TR R Z BRI TH 54 €72 AR
TahH. B TIPSR ONED S 5,

Fro, A704 FEFHLAWI EIZE ) HBV #HGHHERAAME T2 2 Lot Fal s
NAEA DRI BOTAT T4 7hueEl5 240825, Cheng 513, HBs it
PR ) 2 iz s L7mT v & AL EGAER Tl 5 2% PSL SFHOA T -
RMEL. A7 04 FEIR LAWIRCEWT, S EEL L - T HBV fREHE
LRS- L 2 S L. —HTATOA FEBFALAVECBWTRRNGE
T UHAFNE L IR B o o (H AR L) S LA L TS,
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LMz —  HBV-DNA
- s

{LEMERT BFocRaiE
= &
median 33.5w (range 12~40)
\_i_-!l_w-DNAJ_:_l' . FrARE

-

median 18.5w (range 12~28)

- — -

S - 4 > <
median 12w median 10w median 9.5w
(range 0~12) (range 8~12) (range 4~16)
B 50 HBs fiMBEH T O HBV BiEM{E 1~ b LosE
(Hui CK, Cheung WW, Zhang HY, ¢t al © Kinetics and risk of de novo hepatitis B infection
in HBsAg-negative patients undergoing cytotoxic chemotherapy. Gastroenterology
131 : 59-68, 2006 2L &)

% 50HBV-DNA E=# U JICH 1 3{ELMAMBICITORE (BHERTHILAY)

HBs#iE | Anti-HBc -Anti-HBs HBV-DNA | AST/ALT

AW 0 0 6] e} o
#HWp e} (o]
2nBAZE

BTH (o} 0 o 0]

AEEETHEEIR

BTk lo] o]
#wH~12» A

—+ HBV-DNA (PCR i£) % (> 400copies m/)| Bi & T L -7 7 E W5 (FRIRSRThEL)

HBs HUBREHEF]. HBV-DNA BBMBIICELTIE HBV-DNA E=21) 27, i1
WAZETFHESE O ThETESR T SR

e@BhhIC
E¥E) v lfiiEReh o HBY FiFt ko v A 2 50812 Wil 2853 4 2 & HBs fiui
Bk ds £ UBEtE N4 U A Z BEIC350T 2 608 & ST 22Tl BCRISHE, [l A
W AOPEES B EAUEENE W T P TIZBW T, THE BN ) A 2 Bollies L U
AT OB IR L 5 L IZABOMETH D,
(4 . BFIEA)
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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 faial fulminant
hepatic failure, indicating a need to establish guidelines to
preveni 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 10
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 1o 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].

HBV 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 belween
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
HBYV reactivation in patients with malignant lymphoma
who received cytotoxic chemotherapy [11]. In their study,
HBYV reactivation and resulting hepatitis was common in
patients who were HBV carriers, but rare (2%) in patents
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 hepatologisis
and hematologists [7. 9]. It is considered 1o 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-relaied hepatitis after
treatment with rituximab that proved fatal were reported
[20-24]. B cells may acl 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

@ Springer

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 thal 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 1o
reports so far, the incidence of de novo hepalitis ranges
from 33% 10 94% when livers are transplanted from donors
with anti-HBc¢, and from 0% to 05% 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 prevenied 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 53 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 afier
cylotoxic or immunosuppressive therapy in the world. The
American Association for the Study of Liver Diseases has
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Administration of b 4
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 evid . and thus does
not necessarily guarantee the prevention of fulminant hepatic failure.
*1 Mecasurement using chemiluminescence immunosorbent assay 1s
recommended. *2 Consultation with a hepatologist is recom Jed
*3 It is possible that anti-HBc and anti-HBs becomes undetectable
during immunosuppressive or cylotoxic therapies. Additional mea-
surement of HBV DNA is recommended in these cases. *4 HBV DNA
15 recommended to be tested by methods having the highest sensitivity
available. *5 A high risk of developing de nove 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 nece ded 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-camrier patients, discontinuation of nucle-
ot(shide analogues can be considered when pau 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 cCytotoxic
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 penod, admimstration
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 swudy 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
HBV infection, as shown in Fig. 1. 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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