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Ilackground & Aims: Allhough he patitis 13 virus (llBV) tr.rnsnris
sion rfter liver transplantrtiol] of grafts front liBsng-negJtive,
anti-llllc I)ositive donols is wcll esl.ablished, the growirrg or-g.rn

shortage favoirrs tltc usc of suclr ntalginal gr-;rfts. Wc systcntati-
cally evalualcd the |isk of IliiV in{ection aftcI liver Lransl)linta
tion with slrclt gral-ts ind tlte effect ol.anti-llllV prophyl;rxis.
l\,{etho(ls: We perfornted a literJture revierry over tlre lasf
15 years idenl.ifyirrg 39 studies inclrrding 903 r'cr:ipients ol anti-
Illlc posjtive liver glalts.
Ilesults: llccurrent I'lllV infcction rievclopc,d in I i?.1 of lJllsAg-
posilivc liver trarrsplarrt |cciltients o[.rnti-l'{l]c positive i1r'al-ts,
rvhile sLrrvival w,rs sirlilar-(67 l UOtli)lo Ill3sAg-posilivr. rccipicnts
ol' anti-l{llc negrtivt 11rafl.s. De novo HI}V infeclion devcloped irr
19i3 oi llBsAg-ncgativc recipients bcing less lrcquent in anti-
Hllc/rnti-lJBs positive than I'lBV naivc cases without prophylaxis
( 1 5% vs 48%, p < 0.U01 ). Anti-llllV prophylaxis reduced rle uovo

inl'cclion ratcs irr botlr .rnti-Hllcianti-l-J13s positive (3%) and HIIV
rr.rive recipicnts (1 )ii,). l)e notto infection rittes werc 19r1, 2.6r(,

and2.8% i:r llllsAg-negltive recipients Lrndcr heltatitis ll imnruno-
gl obulin, larlivLrclinc ancl f hcir r:ontbinltion, fespectivcly.
Corrclusions: l-iver glafts front ,rrrli-llllc gtositivt' clonols c.rn Itc
safely uscd, prcicrcnti.rlly in HIlsAg-positive or anli-l.lllc/anti-
H 13s posil ivr: rcci picnt.s. I'i llsAg-negative recipients shoLrld rcccivc
prophylaxis with lanrivudinc, while botlr anti-llBc and .rnti lllls
positivc rccipic'nts r'n.ly need no prophyllxis;t all.
(,'t 2009 llufopcan Association lbr the Study of tlre l-ivcr. I,ublislrcd
by l:lscvicr B.V. All rights lcscrvcrl.

lntroduction

clcspitc the recent aclvances in livcr tratisl)lantation (L-l ), tlrcre is
a growing gap bctween the .rvailability of donors ;lnd recipier)ts
on the waiting lisr. One of the cu|rcnt effot ts to ovcfcoille the
olgan shortagc is ltasecl on the use ofgrafts th.rt are ll'om donors
with antibodics against the HIIV core.rntigen (anti-llllc), but ltcp-

l(cywords: De noyo I.IBV infL'ctioni l.iver tr.rnspl.rnrJtion: MirginJI donorsi ADti-
Illlc posirive donors; llcpiliris B itrrnruuogloblliil Lanrivuriinet VarcinJrion.

Corrcspond jng author.'[r]1.: +3O 21A 177 47 42i fix: +30 2 I 0 770637'1.
E- ntoil oddress: gepnparh@ntcd.uon.gr (C.V. Pipithcodorjdis).
Altl:rat,iations: I I BV, hcpatitis Il viru s: LT. livcr tran5plrntil i{rn: tDr i,tillc, I I BV corc
intigcn; Hilsnil, hepJlitis B surfrcc anligcD; cccl)Nn, covalently closcd circrrlrr
DNA; lllllC, hcprtitis B inrnrunolllobulin: ll\J\4. lrnrivLrdinc.

rtitis Il suriacc antigr:n (ll13sAg) ncgative; the so called "rnti-lltlc
positive donors" i 1 ]. 1'hesc grafts rrc rather contlltor) in countncs
with lrigh or evcrr ilrfct'rrediate prcvalcncc oiJIIlV inlcction, such
as Asia lnd thc Mcdilcrranean ltasin. IJowcvcr, anti llllc positivc
liver clonors frrclucnliy have occult llllV inlccl.ion, i.c. ltcr.sistcnt
Iiver and/ol serLrnr IlllV DNA without se rologic crriderrcc ol .rctivc
IlllV infcction (ncgativc llllsAg \^/ith or willrout posiLive;nti-
IJI:ts). lndecrl, sr-ver.rl strrdics in IlllsAg-ncllativc subjccts hrvc
showlt tltJl: ther-c is oftcn llte dctccti()lt irr tlre livt'r of cov:rlenlllr
r:loscd circr.rlar DNA (cccDNA) arrd ltregr:rronric ilNA, which is a

rr.rlkrr o1' oirgoirrg viral replication 12,31, rnd thrt ntly signill-
c.rntly increasc with tltc usc of post-l.T imntLrrro:;rrpltrcssion ,rnii
in patticular with corticostcroids l4l.'l'hc Iiver gralrs fr-onr anti-
llBc positive dorrors rre currcnlly the rlairr sourccs of rle novo
IIBV inicction aftcr l.J-[5,6], which is usually rlcfined by tlrc
cleveloprncnt of pc.rsitive IlBsAg rnd/or detectaltle scrurtr or liver
Hllv IINA in prcviously IJBsAg |ecipic'nts or 0vcn developnrent
of positive rnti-liBc in plevior.rsly llllV n;ivc fccipicnts. Ilurvever,
tlrc litcfatrlrc docuntenling lhe risk oi de novo l-lBV infcctiotr and
the cf{ects on thL. gf.tft is sclnty;rncl conflicting.

-l'hc lack ol dcfinitc cl.rt:r exDlalns lltc widc var jation ilt currcrrL
clinic.tl pr.rcticc. In a survey in the USA in 2001, alntost haliof
Iivcf transl)lant physicians reported that thcy rlid not usc rrrti-
l lllc positive dotrols in IlllV naivc lecipients [71. ln a ntore rcccnt
inl elnational sulvey, I hc' rcspondcrs clocLlntentecl r-rsing proplty,
laxis with .r rruclcos(t)idc .rnalogue (ntostly larlivurline, but also
r:nlccavil and adt'fovir) in lhe rnajority of Ll'r'ccipicnts of .rnti-
Illlc posil ive grafts, and 6] 7 also uscd hcpatitis I3 irlnrunoglobu-
lin (HIllti) (ti9X in US and 46% in non-tJS centrcs, p -- 0.03) [S].

In titis revicw, we systcntatirally cvaluated all llrc availablc
data in ordcr to cluantify the intpact of using livcr gr.rfts fronr
inti-llllc positive donors and idcntify thc optimal l)ost-l_l' pro-
phylaxis. We selcctccl two typcs of rccipients: (a) l-lBsAg-positivt'
recipicnts and (b) H13sAg-negative reciltrents. In particrrlar, we
docuntcnterl the rales of de novo llBV infection with or rvithout
rnti-HBV prophylaxis rclative to the donor-rccipient IlllV scro-
Iogical status,.rs well as clata on the oLttcome o1'de novo post-
I-T HBV infectiorr. Our search was based on MedlineiPubMed from
Janu.rry 

'l 994 to deccmber 2008 using the se;rclr tcrnts "hepatitis
I) core antibody" and "liver transpl.tntation", in papers publishcd
in English. Wc aiso conducted a rr;nual sc,.rrclr of thc refcrence
iists in the |evicr,v rt.ticles. In total, 133 .[ticles wefc identified.
'l'wo aulhors (8.C., G.V.P.) rcviewed the al)strrcts of these articles
to identify potcntiirlly relevant articles. In tot;rl, 39 original

loulnal of Ilcpatology 2010 vol. 52 272-271)



'Iible t. I)ublished studics on the prevalcllcc of.rnti-llBc Positivity .lnrorg
liver donors in differcnt cotrntrics.

First nuthor, ycar lRcf.l

」O∪ PINAL OF HEPAT◎ L◎GY
three with HBIc,three with ialllivndine and six with HBIC and

lanlivudine(HB;C had !)cen discontlilued in onc at ilBV recur

rencc) I1l one retl‐ ospective co1lort study 1201, rcCil〕 iellts of

a,ti HBC POSitiVC grarts(口 =14 5 with detectable serunl HBV

DNA at LT)wele COnlParc〔 l to lecipients of anti― HBc negative

gra「ts(口 =65)11le 14 recipiellts ofanti HBc POsitive glarts deveト

oped H3V iectirrence rnore rrequently(692%vs35 7%,p=0034)

and earlier after i∫「 (2 9 vs 6 4 years,pく o oo5)1-IoMノ evel, tlle

patient and giaft sun′ ival was not difFerent between the two

grotips:60-11lont1l survival:67%vs 68% In multivariate analysis,

HBV reculTcince was indepelnden‖ y associated with anti HBc

clonor status(RR:2796,1,=002)a:ld tlle use O「 conll)ined HBIG

and lanlivtillille prophylaxis(RR1 0 249,p‐  0021),1)ut nOt the

recipients'pie― transplant HBeAg status 120〕 .

I´ivcr iraFts from anti― HBc POSitivc donors to HBsAg― ncgative

recipicnts― risl(of de 1loνo HBV infection

We identined 38 relevant studics published as fun papers 15,9

13,16,19,21-501(Table 3) Nine did 00t have suFncicnt data

legarding the scrological HBV status in donors and′ ol l ecipients

i12,13,23,31,39,43,45,49,501 Four centres published tiム′o studies:

onc in Spain 136,371 and thlee in the USA 122,29,30,34,35,401

、″ith t、″o o「  tllese reports having overlap in study periods

129,351口 le indiCation「 or LT was recorded in 21 studies 110,19,

21-23,25,2fD,28,30,31,36,37,39,41-45,47,49,50卜  IICV Cirr1losis
was the inost connnlon(25%),わ 110Wed by alcoholic cirrhosis and

cholestatic livel discascs The cohort size rangcd Froin 6 1o 91

pa● ents with only two studies rcpolung>50 patients 126.37]

Thc total nunlber or patients that could be evaluated、″as 788

The diagnosis oFde1lονο HBV inkction、 ″as based on the detec―

tion o「 113sAg in previously HBsAg― negative recipients 、vith or

、″ithout colTlptltible biochelnical ol llistological Fllldings i11 1 4

studies 19.10,24,25,27-29,33,35,42,44,45,47,491, or the appeal―

allce of HBsAg and′Or selunn HBV DNA in 19 studies 15,11,13.19,

21,22126,30-32,34,36-41,43,48〕 ]he lDIesence of HBV DNA was
dctellllll、c(l by a hybri(lization tcchni(luc in three l10,16,371,

branched― DNA assay in one llll and polymerase chain reaction

(PCIり assay i1l the reillaining 20 studies 15,9,13,19,21,22,25,

26,28,30-32,34,36,39-41,47-491 HBV DNA was evaluated in
serunl in 17 19-11,16,22,25,26,30,37,39,40,43-45,47-491 and in

l)ot1l seruin and liver tissuc in nine studies 15,13,19,21,28,

31,32,34,411,while it was also cvalunted in leukocytes in two

studies 15,341 1n only one study,cccDNA was assessed in liver

Jssuc i361

Fullow-up (rnonr)rs) I IBV rccurrence. D (x) Suwival(χ )

tloDors. n/N rnti lltsc

Corntry l)ositive/totrl l)rcvrlencc (X)

Wachs(1995)142〕

Dou31as(1997)1121

Dodson(1997)129〕

Shitti(1998)1131

Yu(2001)1191
Ncw(2001)1401
Pr clo(2001)1101

Lcc(2001)1141

Roquc Alも nso(2002)1211

C1lc 11(2002)161

Lo(2003)1151

alticles evaluated the lnte of de notto UllV infcction fronr anti-l-lBc

positivc donors, wete inclrrdecl in the final analysis. Data allstl ac-

tion was done by one ruthor (ll.C.) and any conflicts in data

abstraclion were arbitrated by discussion witlt the seliior.lr.lthols
(G.v.P., A.r(.8.).

Prevalence of .rnti-HBc positivc liver donors

l-he l'ate ofanti-HBc positivify in liver clonors varies sul;stantially

in diflerenl countrie.s leflccting the ioc.tI prevalencc of I-lBV infec-

tion. l'llus, tlre prevaletrce of anti-l'll.lc is lowel in developed coun-

tf ies fanging fronl 3% to 1 5% [9-'] 3 ], but it may excced 50% in highly
enderlicareas ll4-16] (Table 1).'fhe prcvalence of anti-HBcmay
also vary in different areas ofthe sante country and in specilic eth-
nic populations (e.g. it is estimrted tl1rt25% of non-Hispanic black

Americans in the USA are anti-l-lllc positive) [17], and it is usuaily

highcr i n ol del age i nd ividu.rl s, wh o a re cu rrently increasi ngly rtsed

as liver donors | 1 0]. l'he lattcr could partly explain thc increasing

nurnbel of anti-llBc positive cadaveric Iivers transplanted in the

USA (Iionr 3.9% in 1998 Lo 4.9% in 2002-) 1181.

Liver grafts from anti-Htsc positive donors to HBsAg-positive
re cipients

Nine studies I I,.]9-261 ev.rluatcd tlre rccurrence of IJBV in[ec-

tion in IlBsAg-positivc lccipients of anti-llBc positive liver grafts
('table 2). During a median l-ollow-up ol 27 (19-42) nrontlrs, post-

transplant HBV inlcctionwas observed in 12 (10.5%)ot1 15 recip-

ients, while rredian survival rangcd lrom67% to 100%. ln the 12

cases with post-transplant HllV infection, the prophylaxis was:

'l'rblc 2, I)ubli5hcd studics of livcr trnnslihutitiol using Jnli-llBc positive donors iI llBsng-positive rccipicnts.

t,SA

uSA
uSA

Jnpan
t'SA

uSA
Spain

China

l:ia ncl・

Talwan

Clぅ ina

2511190

3/332
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16′ 171

15′ 169

487724

33′ 268

,6′ 30

22′ 315

24′ 42
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7
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I'irst rutlror, year IRc'i] IlBsAg positivc

l{ecipicnls, n Anti-l lBV prophylaxis

Yu(2001)119〕

Man2abCit8(2002)111〕

JOya Varqllc2(2002)120〕
Roqllc Aronso(2002)1211

Ncry(2003)1221

Montall(2004)1231

Donataccio(2006)1241

Prncoso(2006)1251

Cclcbi Kobak(2007)1261

6

3

14

4

17

26

4

5

36

HBIC
HBIG l LAlv4

HBIG:5,1ス M:3,HBIG+LAM:5
HBIC
L/1M:12,HBlG+lAM:5
H BIC士 Iム M
HBlG:3,HBIC I LAM:1

HBIC+LAM
H BlG+1■ M

20

26
42

19

29

NA
38

29

19

0

1(33)

9・ (69)

0

0
0

11'(25)

0

1(3)

100

67

75

100

67

92

l.lBlC, lrrprtitis B imrrunolllobulin; I-41\4, litnivtrdinei NA, rot aviilible.

' 2i 5 pitients under 1{lllC, 3/3 pitients undcr l-^l\4 and 4/5 Paticnls Indcr illllC r I-AM.
r' l/3 paticnrs under llfllG.
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lable 3, I'ul)lished studics'with livct trrnsplantation using rnti-lluc positivc donors in lllts^g-negative rccipicnts.b

I'irsl Juthor
ycir 

J 
llc[]

A'):i-11ts. (+),,rr.ti-llB\ ( ) rccipicnrs Anti'llBc (+), rrri l.lBs (+) recipienrs HBV nrivc rc.ipjcnts

l,.rtieDts, Anrj-llBV Follow-uP,
N pr oplrylaxis ltorrrhs

De ilovo Pntients. Anri-llllv Follo\\-up,
ll8v,tr N prophylixis months

/)c novo Illricnrs Anri-llBV
HBV, n N prophylrxis

Fr,lloir-np, ;1. nouo

rnoDths llBV. n

Dicks(ぅ 子1(1997)Itl1 2    Nonc    22    0
Dodson(1997)1291 15   Nonc    55    2   7
Dodson(1999)1351 8    11BIC+臥 M 46    0

None

l'lo nc

0       2        Nonc        29        o       25
2        13                    26         0        2

19      Nonc       NA
0    3     1ン Mヽ:2.    40

ooncil

1     23    HBIC 1 1ムM: 21
(,1]Onc:1フ

Nonc         22
1ヽ Olle         56
HBlG十 しヽ M:  46
7,HBIC:1
Nonc         29
HBIG         26

0     64               NA
0     15    1AM:13.    40

D():le:2

0     8     HBIC+LAM:   37
2.1ス M:6

11      11131C(l)01口 S)1  33
しヽ Ml
Vnccinati(,n

0    15    1 BIc 1 1■ 4ヽ  39
0     14     1ヽ (,nc       NA
NA   ll    llB C i lム M:1. 57

15

18

1

15
PIietro(2001)1101 3
14 ar】 zab(1'ta      ll

(2002)lHI
Roque Aお nSo     4
(2002)121〕
B.nccrn 3(2002)1371

(l)cn(2002)1161    2

Nerッ (2003)1221  13

1_oss(20(13)'1312〕

I'lone 29
None 26

HB C     26      0 12     Non(::4,      22       5
HBIC:3

L/tヽ411.     40
1)onc: 1

HB C+Iム 4ヽ1 22
4 LAA4:9

10

2

1

0

(,

6

7

1)

0

1

Ｆヽ

ｏ
一＞
の
“ :,f chjro (20r)5) l,lsl 4 I lUlC j lnJ\4 19

l)u liro (2U05)'i l27l NA I'irrnc l'14
I)oDit.r( cio Nn lllll(; Nn
(2(xr(i)r l,r.1l
lJnrcdr (2{)il6) laTl
Cclclri-l(ohrk .1 l.A[4 1t
(2OrJ7) 1.2(il
'l lkcrrrrrr ,l l,A[4 ] I

(:r007) I 
jrl

38     HBIC        42
,     14卜 1     28     0    4    1ム M      23

0      5       HBI(i       31 1    9    11BIG      31

0    3
0      NA
NA     NA

NA         39
1ヽ oぃ c        lヽ A
I‖

'lC       Iヽ
A

lIBI(l.|‖ Iぅ ntili、 Bi:ll"]unoglob口 l口 :!AM`hnlivldinピ INA no[avai 3blc
′)ピ ロovの HBV i1lRて tion al、 o dcvげ 10pcd nい )1′ 3 nttti liB、 pos tivc l ctiipい nts undc I181C+Lrtヽ 4 1 vaccil‖ tion]1321:(b)0′ 35 ant卜 HBc l)oSitiVc 3『 ,d701■ nti■■,sp(,、 tivo
rccipiご ])ts llndcr no nnti l BV P:oPhy14xis'271.(c)0′ l nnti HBC Po5itive rcdPicnt(unkDoWn and■ IBs stntus)undeI HBIC duHng ll口 2onths of同 low口 p」 1241

・ lwピ nty two stu(lics wilhく ,O pn面 (mts cnch(H年 13)15.1925,303436.38,40-42,44.46.481 or inSurfidcnt dnta(′ ,‐ 9)。 n thC Suolo8ica1 lIBV ttan15 0「 dOnO「 s andル I
rccipicnts 1 2 13.23.31394345,49.5(,I niC notinc1lldcd rlご Hο lの IIBV inttct on devclopcd in:(a)15′ 57 HBV naivc rcciplコ )ts 15,19,25,30.343S,`1042.481 undCr nc and IBV
p[ophyln、 1、 01 lAMllIB“ livぃ (cinnt on,(b)2′ 51 ont卜 HBc PoSitiVc rcdPicnts inn口 lIBS ncgadve(1′ 9). and■ lBs posnivo(1′ 20). antlHBS tmknown(o′ 22)|

15.19.25,36.38.4044,461 undcr nO]nti■ IBV P ophyla、

`Or HB Cュ
LAM± vaccination and(d)1″ 5 only anti HBs pos由vc rec Prnts undcr LAM口 us vaCdn3t on l.141 Dc

nol′ (〕 liBV illftclion n15o dcvchPcd in(3)15′ 20 anti lIBc posilivc「 cciplcnts(unknown anti llIヽ sinl ls)|,ndCr nO antiliBV p「 ophy R、 ls(15ノ 16)1131o「 HBI(111ス M(0′ 1)

13110「 HBIC P11卜 、′ェ〔innt on(()ノ 3)1491,(b)0ア 1l anl■ lBs pOsit vc rccipicnts llndcr‖ BIG plus vRcdnation 1491 lnd(C)11μ 〕5:cdPi中 ,ts with t,nhド )wn anH I{B、 ハnt卜 lIBC
S、〕tllS ll[〕 dCr I!13〔 ;ュ lAヽ 4()rno l】 ophy axl、 (ll167)|!2.23.39.43〕 o「 HBIC i Vnccina,()● (2′ 25)145.501 or vnCcinntioI〕 ュlonc(3′ 3)1501卜

l hilty onc「 (,「 ipi(■ ls(fmnlSCV(｀ n Stlm cs111`162122243(,371)with Suc(cssf口 l plc ll vardnDthn and no po、 「Ll,「ophvI風 sヽ wctc norinf tldcd:th cc(96%)o[th“ ll

dcvtil)pcd llc口 て)1'ol‖ ,V infc(:l on in nddit ol,3 1 1ccipicn15(n`“】l scvc:l studics l1 9,2=1-26.31.33341)、 lthヽ n ccc、 slヽ ll l〕 ic■■vaccin ll ol)anfl lIBIC andll):〕 ]ぃ〕ivtldinc pO,1_
Li ploPllylax s wclC Il●

' 
ぃ(1日 dcdi nonc o「 lhcnl dcvck)pcdで た日のνο‖BV itllで ction

'I'hc irln-rurrosul)pfcssive thcl;rpy aftcr I-'f was lcpoltcd in
rlr'tail {bl c:rch l)alient in only onc studv l3;2], while the imntuno-
srrpprcssivc r r'liinrcns willt ol ivithorrt tlrc nunrbr.r' of 1;aticnts in
cach |cgir)lcn wrs rcpoflcd in 1!l studics [10,11,13,16,19,25,
2 3,3 0,3 1,3 -i,3,1,36,')9,,1'1,.15,41 -:1 9 I .r nd no i nformation on I he
irrlnunosrrlrlrrcssion was ltlovidcd jn '1 U .strrdics i15,.1),12,2i-)4,
2{;,27,29,35,J7,38,4O-47,,46,501.'l'acr-olirtrus or cyclosporine-
basccl lcrlimcns wcre usc(l in scvcn 110,1 I,25,28,14,36,39], only
taclol irrrus-lrascd rcgintens i n 1 0 [ ] 3,1 9,3 1 - 33,43,45,4'], 491 ancl
only cyclospoline-bascd lclJinrens in litrce stuclics | 1 6,30,44]. In
I 3 strrdics I I 1,.l 3,.1 6,1 9,25,28,30-34,3tt,43-45,47 -491 sreroids
rrrerc uscd Js illnutnosullltrtssive rcginten, while irt two studics
{10,3!)l steroid usc w;ts not repoltccl.'flre plan of steroid with-
dr,rwrl (usually tapc'red ancl stopped 3-t2 ntontits after I_T) was
only rclrortcd in I 0 studies l1 6,1 9,'11,12,34,44,45,47 * 491.

In total, r)e novo IlllV infection wls obscrvcd in 149 (13.9%) of
7313 recipicnts at a ntcdian ol )4 (5 54) ntonths after I_T. I)ost-
transplant anti-HIIV prophy)axis significantly affected the proba-
lrility of de not,o IlBV infection, which developcd in 28.2% (1191
,12"2) oi recil;ients without, .rnd 8.2ii (30/366) of recipients with
llost-trrnspl.-rnt pfophVlixis (7r < 0.U01). Morcovr:r, dc rrovo flllV
infcction deveJopcd tnolc r',r1tidly in paticnts without thin wlut

p(rst-lttnsplant pr0phyl.rxis: rlcdi;rn oirsct aftcr. l_l': lg vs
35 months (p = 0.05).

I\'obob[lit1t of rlc novo I'IBV utfcction 14/ilholll pO.st-lronsfkil]l flnti-
HIIV proplt)tloxis
Dc novo I'lllV inlectiorr rfter Ll \ryith grafts fronr anti-l Il]c positive
clorrors dcvelope tl in 47 .8'l (89/1 ti6) ol ll BV naive recipicn ts conr-
pared to 15.2ri, (211138) ol'fecipicrrls with scrologicrl mar.kers of
past IIBV iirl'ection (]) <0.001) r.rr 9.7:: (3/31)of recipienrs with
succcssful pre-i.l vaccinatiolr (p < 0.001 ). De novo IJBV infection
also dcveloped in B.9i; (6/67) ol HllsAg-ncgativc r-ecipicnts wirlr
runkitowt.r pre-l-'f HBV status. The Ilfesencc of ;:nti-HIJs in anti-
llBc positive recipients, which nr,.rs leported in 106 of l3S suclr
cases, recluced the probability of de novo llBV iniection bLrf riicl
not elinrinare it (Fjg. 1 ).

Attll-HBc positi,,,e Ii|er gralts t0 HIJsAg-n(gativc recipients 14/irh past
IIBV infection. (a) flBsAg and anri-llUs ncgativity \^/ith anri-llllc
positivity in lccipients. ln eight studics l5,U-'t 

't 
,16,29,3{;,3Sj, r1c

rrovo lllJV infection devcloptcl in 13.111 (5/33) of sLrch recipicnts
\,vith anti-l lllc positivc donols drrr.ing a llcLlian fbllonr-up of
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p < 0.001 for ali cornparison Vs llBV naive

HBV naive

Recipients, n 1 72

an‖ ‐H Bc1/ an‖―HBcl/ only ant卜 HEls l

an‖―H8s‐   ant‐ HBsl

38       68       31

PosfLT-F-UP35(o-e1) 27(0'84) 26(0-80) 40(26-sl)

frg. L lrisk of de novo hepatitis B viru (lltlv) infection in lllls^g-tcgative
rccipicnts who receivcd tiver grafts from nnti-lll,c positive donors rrd no

HtlV prophylaxis aftcr liver transplnntation (L1) in relrtion to their llBV

serological statlls bcfore trrnsplant.

27 nrontlts (0.2-84). (b) HBsAg-negative recipients with anti-llBc
positivity and anti-l-lBs positivity. In nine studies 15,10'11,16'
22,,25,29,36,371, de novo HBV infection was docunlelltctl ilr

only 1.4% (1/68)of suclr recipients with inti-llBc positive donors

during a nledian follow-up of 26 (0.2-86) months. 'fhe anti-l'lBs

status oI tl]e donors was t-eportcd in only five studies including
just 18 HBsAg-negativc recillieuts positive fof anti-HBc with or

without positivc anti-llBs [5,9,16,36,38], .rnd therefore the

impact of the anti-HBs donors' status could not be safely

deternti necl.

AnLi-HBc positive liver galts to HBsAg-negotive rccipients with
srccesstul pre-L'[ vacctnation. Seven stLldies evaluated the devel-

olrnrent of dc navo I-lBV infection in 3 l HBsAg-negative recipients

who developed anti-HBs aiter IJBV vaccination beforc l-l'ancl
received no lrost-l-T prophyl.rxis 111,16,21,22,24,36,371. De novo

HBV infection developed in 3 (9.7%) of thcm duting a rnedian

post-l-'I follow-up of 40 (26-9.l) months.

AntillBc posttive liver grafts to HBV naive recipletlts. During a nrcd-

ian follow-up of 35 tnonths (range: 0..1-91 ), de novo llBV infection

after LTwith grafts frottt anti-HBc positive donors was detectcd irl

47.8% (89/186) of HBV naive recipients included in 14 studies

15,9 - 1 1,1 6,21,24,21,29,30,37,38,4i,42 l. I n tet.esti ngly, the pf es -

ence ofanti-HBs itr the donors did not affect the pr-obability ofdc
novo llBV infection in IJBV naive recipients. In partictrlar, in eight

studies 15,9,1 0,16,21,30,38,41 I providing the anti-l'lBs stitus in

the donor, de novo HIIV infection developed in 7 1 % (28/39) of recip-

ients with both anti-l'lBc altd anti-HBs positive donors cltrritlg a [ol-

Iow-up of 37 (0.2-66) nroutbs, and in 65% (20/31) of recipients

with anti-HBc positive but anti-HBs negativc donors dut'ing a

follow-up oi 33 (0.1-91 ) months (p = t1.70) (fig. z).

Post-transplant propltylaxis uglinst de novo HIIV lnfcctiorr

Twenfy five J5,i1,16,'19,21-26,28,3'1-35,40,43-501 studies

reported data on post-tfansplant prophylaxis (HBIG and/or lanti-

vudine and/or HBV vaccination) against de novo I'lBV infection in

366 patients wlro received Iiver grafts f|onl anti-llBc positive

donors. HBIG alone was rrsed in 96, latrivucline alonc in 75, lllllC
and lanrivudine in 104, I'IBIC and/ol lamivudine in 7, post-11'

」O∪繍NAL OF H[PAT◎ L◎GY

ρ=0001

152

an‖ HBc■   onty ant卜 HBsI

138′119    31/34

Fig. 2. Itirk of dc novo hcpatitis B virus (HIIV) infection in li8sAg-negativc
recipicuts of liver grafts from anti-llBc positive donors in rclntion to their
prc-transplant lllv scrological siatus ind the u-sc of IIIIV prophylaxis iftcr
livcr tr.r nsphntation (LT).

vaccination with HIIIC and/or lamivudine in 81 and post-Lf v.rc-

cjnation alone in tlrree cases. Dc novo IJBV infection developed in
I .4% (27 1363) of rccipients who re ceived I-l13lG rrid/or- larrivudine
rfter Uf (combined with post-LT vaccirtation in 81 c.rses) and in
.rll 3 cases who leceived post-LT vaccination alone (p< 0.001).
ln parlicular, de rrovo llBV infection under IIBIC and/or lamivu-
dine was obselvcd signilicantly nrore frequently in HBV naive
than anti-llBc and/or anti-Htls positive recipients (i8/.l50 or
12% vs 41153 or 2.6%, p=0,006). De novo HBV infection also

cleveloped in 8.3% (5i60) of recipients with unknown prc-LT sta-
tus who rcccivcd HIIIG and/or lanivudine with or without posG

Ll- vaccination (Table 3).

IJBIG monoprophylaxis. HBIG (5000 or 10,000 IU intravenously
stafting during the anhepatic phase) was used as rnonoprophylaxis
for varying intervals after l-T in eight studies [ 

.l 
1 ,2 i ,24,33,

35,46,47,501('l'able 3). During a median follow-up of 31 rnonths
(r.rnge: 3-86), tle novo HBY irrfcction developed in 18 (18.7%) of
96 recipients: tle (212!) had discontinued HlllG and another two
(1,1%) had low scrum anti-l.lBs levels (<50lu/nrl-) dcspitc HIBG

administration,.-rl the diagnosis of dc novo HIIV iniection. In partic-
ular, de rrovo HBV infection under I-IBIG nronoprophylaxis devel-
oped irr 27% (171C3) of IIBV naive recipients and 5.8% (1/17) oi
rccipients with past I{BV infcction (p = 0.10) during a median fol-
low-up of30 (3-86) and 19 (3-86) months, respectivcly. ln addi-
tion, de novo FIIIV irrlcction also developed in none of five
reciltients with succcssful pfe-LT vaccination during a rnedian
follow-up of 35 (31-38) nonths and in nouc of l1 recipients witlr
unknown pre-l-'l' llBV status wlro reccived posGLT prophylaxis
wilh HBIG alone. The impact oi lccipient's anti-HBs status could
nol be deternrined due to lirnitcd datr.

I-amivridinc monopr opltyloxis. Since liBlG lras several I imi tations,
sr:ch as high cost, poor conrpliance and even low pfotection llartic-
ularly in HIIV naive recipie nts [11], lamivudinc monoproplrylaxis
( 1 00-1 50 rng/day for long periods) against de novo IIBV infection
was also cvaluated in six studies 116,19/225,26,40] (Table 3 ). Du r-
ing a median follow-up o1"25 (1 -69) months, de novo H BV infcction
was olrserued in2.6%(2175) of recipients 11125(4.0%) recipients
witlr past IJIIV infection, 1133 (3.4%) l-lBV naive recipients, 0/17
lecipients witlt successful ple-l-'l'vaccination (p = 0.72)]. Interest-
ingly, thc IlllV naive rccipient with de novo HIIV infection clevel-
oped it afler lamivudine discontinuation (Fig. 3).
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Ileview

l'lBV naive anti-l-lBc+ only 3nti llBs+ HBV status
ll, . l, crt. rr lr3r33r35 1 ll)5t?\ 5l' tlj.l

Irig. 3. llisk o( ic rto|o llepililis It virus (liltV) i[fection irr ttI]sng-Deg.rtive
rc(:ipicrl-s wlro reccivcrl Iivcr grrfts from .Itti-llllc l)ositivc donors in(, llBV
proph)4n)iis iflcr liver lratrspllnlition (Ll) in rcl.rtion t(l tllcir prc-transplint
llllv s.rololli{il stirrrs rild lhc lype ofl)osl-lrnn5plint ilnV prophytrxis. IllllC,
lr0l)ntitis Il intnrrnollloltulin: l-A[4, hntivrrrjinc.

Illll(, uttcl [tnnivur]ine contbintt! pr.op/r.yr/p1i5. Incrctsinll periods ol-
.rrinrinislratir;lr oi larrrivrrtiiltc a:; nronulhcrrpy is associatect rvith
incrt-,rsirlJ fatcs of lllJV lcsisl,ltcc, ltlllicrrlally ilt plticnts Lrrrclcr
i nrnrurrosrrpprcssivr, l heralty l 5 l ]. l hus, I hc ef l-cctivcncss of l.llllG
Jn(l l,rnrivu(linc contltin:rtion w,ts cvrlualr:d in cigirl studics
1 
22,2,\,),9,31,14,35.40,.1 1 1 ( l',rb)c 3). l_,rrnivrrtlinc ( 1 00. 3tX) nrg/

dey) w;is 11ivcn lon11-tcrrn, rruhjlc lllil(i was givcn short- oi-lurrg-
le rnr Jt closagcs r-ln.r,,in1,, fr.r)r:r 4t)t) ItJ inlf.rrnlrsr:rrlrliy lO
i0,tX)0 ltJ intravcnorrsly. Drrling a nrcln follow-u1t ol Jg (r;rngc:
1-8ti) ruorrths, dc na|ct HIIV in[L:ction l,v;is ol;scrvccl in ).F,1!, (31

104) ol rccipienls It)/2!) rccipicnts \,virh prst lll]V infccrion,0/35
IIIJV nlivc rircil)icl)1s, 0/ I2 r'ccilticnts with successfrrI ple-Lf v;rcci-
nalion,3/28 (112i) r'r:cipients with unknown pre,Ll HIlV sr.r1usl.
Sinre lhc r:onrbinatiotr of IIIIIG rvitlt l;rntivrrdinc is lhe utost widely
rrscrl epprorch lirr ltlcvcnlion oI post-l-'1' l ll:]V rccuffenrtc ill
i),lticnls lIJnsl)l,tntcci for IJBV rclatcd livcr discasr., it is oltcn usccl
as l)rol)hvlrxrs agrinst dc rrovo lJllV infccIion as \,vellitil. Ilowcvcr,
Ilivcn lhc low l)r'olt;bilily crf ilc rrr.rvo l lllV inlcction \,vil h l.llivudinc
;lonc, lhc benclll of l-llllG with Iarlivridinc corrrbined piophylaxis
ovrf ntonopfollhyl.rxis with larlivucii:tt. or 1tL:rhaps a lrorr llotcnl
inlivifrl lgcnl is not clcal llortr tllc cLrrrcnI lil.craturc.

'Iablt' 4. I'ublishcd 5lu(lits' orI llre coutsc ol ile novo lrcprlitis Il virus (ttllV) infrctior Jftcr livcr trinsDliiltaliorr

lrallcrlls willl

I'lBVvaccirtnLion IlllV vaccination after [_T has becn evllualed as a
stfatcgy lo ptevent r/c novo I-{BV infection in rccipicnts ol'grafts
fronr rnti-lJBc donors in scvcn studies [5,'J2,44,45,49-50]. ln six
studles using post-l--f vaccin,ttion contbined with HBIG and/or
lanrivudine plophylaxis 15,32,44,45,48,49], de notto l-lBV jnfection
developed in 5.1% @181) of rccipicnts during a nrcdian post-LT
fol)ow-rrp ol33 nronths |122-85) (0119 HBV naive, 2/48 anti-llBc
and/or anti-flBs positive and'2114 witlt unknown pre-L'l'HBV sta-
tus, p = 0.16). ln contr.rst, in the only study irr wlrich post-l_j'llBV
vaccinatior-r was given alonc, de novo l.lBV infection was observecl
in all tlrlee (1{)0%) recipiL:nts it 14-20 ntonths after transplant
150]. Thus, ailhoLigh data are vcry iirnitcd, ntonopr.oplrylaxis with
IJIIV vaccination.rlter l-l also does not Jpl)err to bc an effective
propirylar:l ir: strnfegy rgainst rje rrovo I IllV inicction in recipicnts
of anli-llllc positive gral'ts.

Surrrivnl oJ rcci)tents rf grafts ftom anil-HBc pos{Iive donors
'l'hi: 3-year surviv;l r;f such rccil;ients lras ltecn fel)orteri to rJnge
irt:lrtir.cn (i61,1 rnd l0f)U1, il tilcy wclc l.lllV naive, and l)etwce l1 B!1,,j

ild 100)11, if thcv had past IIIJV infection [5,9-l ],l3,t6,lU,2l--
2629 4l),4_l 45,4t3,:11)]. TIte I)ost,tf;rnsPl.tnt sufvivnl of fc.ipirnts
r-rl lil,ur gr.r[1s frorrt al)li-l lBc positivc ;ind .tnti-lll]c ne.gJtive
rLlrors lt,rs br:eri t ontlt;rr';rlivcly cvlhratcd in orrly two studics
\^,rjlh (:onlrrdictorl r'esrrlts l{),i0]: 4-ycar srrlvir.r;rl in recipicnt.s
\^/ilh alrti-llllc l)ositivc don0rs was signifrcantly lower- coDtp;n:cl
lo lccipir:n!s r{jlh:tnti-l1llc ucgatjvc clorrors in a tJS study (56?1
v:;762',, p = 0.(X)5) l9I, whcrr:as Do sigrrificant cliffcrencc in 4-ycrr
srrrvival ltr:Iwr:cn thcse two g,roul]s was rcltorted irr a sintilar
.Spartish slrrdy (tjsiil vs 7tiil, 1 > 0.05) ll tll.

OutcontL. of pttients with de novo IIIIV infection

I I iskt ktgicul c/rrrlccl rri.slics

I lislological charlctcrjstics rarcle rvlilable in I 3 stuclies including
6U pnl icn I s lL).1 0,1 3,21,?,2,24,30,'i2,39,41,42.47,52 l, brrr livcr-
lriolrsiirs at dirgnosis ol de ttovo I-lllV infectiorr werc pcr.fornrcrl
in only six sluciics and only 41 patients 110,21,22,24,32,39|(t.rblc
,l). Mild inflamnrrtiorr without fiblosis was founcl in 33, rrild ro
ruorlcrltc in[]antnr;rtion witit portal or bridging llbr.osis irr I2,

CrrLrrse rrl rlc ltnvo lllJV ir)lccLi{}n
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lamivudine.

severe inflammation and/or cil'rhosis in nine , cholestatic hepatitis

in tlrree, and non-specific findil:gs in 1 I prticnts.

Course of de novo HBV int'ectiort undet anliviral theropy
'f he data on the treatment oFde novo HBV iniection is not well doc-

urrented, but there are no grounds to expect the cfiicacy oftreat-
rnent to be different from that of post-transplant IlllV recurrencc

[5.1,53]. only r total of 62 patients afe reported. Lamivudine was

used in the llrst i5 studies (combined with HBIC in three) with
good ini tial respons e 11 O,1 1,21,22,24,32,33,36,38,39,43,4 4,47,

50,521, but lamivudine resistance developed in .rll llve cases after
7-1 6 months in one study [21 ] (Table  ). Salvage adefovir therapy

was eifective in three paticnts with lamivudine resistance [36,43].
Given the pool resistance profile of long-ternl lallivttdine mono-
therapy, newer and nrore potent nucleos(t)ide analogues with
low probability ofresistance:teed to be ttsecl in this sctting desllite

the lack ofdata.

Survivol of patients with de novo HBV in|ectiott
"fhe survival has been reportcd to range between 66% and 100%

cluring a nredian follow-up of 48 (3-80) months in 19 studics

provi di ng rel eva nt da ta [ 5, 1 0, 1 3, 1 6,21,24,3 0,32,33,3 5 -39,41,42,
47,5O,521. In 14 str.rdies, sut.rival was 100% with a median fol-
low-up of 32 (3-80) months 15,1 6,2i,30,32,33,35-39,47,50,521.

In onc study, the outcomc of de norto HBV infection was signili-
cantly better than that of recurrent HBV inlection: 3-year sur-

vival: 95% vs 60%, (p = 0.03) [41 ]. In the latter study, the causes

of death wefe related to HBV infection in only 2 of 2.l non-survi-
vors with rle novo IIBV infection and two rdditional patients

underwent re-LT due to HIIV infection.

Conclusions

As tl'le number of patients on LT waiting list continues to grow,

the clemand for donor organs increases. Thus, lhe expansion of
donor criteria and the inclusion of tnarginal livers, such as those

flom anti-l'lBc positive individuals will be very helpful. In fact,

such donors fepresent a signi{icant source of transplant:ble
ofg.rns, particularly in counttics with high or internrediate I-lBV

prevalence [54]. 'ihe lisk o[ de rrovo l]ost-L'f l-lBV infcction is
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the m.rjor limitation o{'using livcr glails fr-on anti-HBc positivc
clonors, since occult l-JBV inlection in the donor liver nray be reac-
tivated in the recipient due to post-Lf imnrunosupl:ressive ther-
apy. Sucir liver gr-afts may be lirst offercd to 1;rtients tlansplanted
for HBV related liver disease, as they require life-long anti-IJBV
prophylaxis in.rny casc (Fig.4). Although irr one study HBsAg-
positive recipients of anti-llBc positive livcr grafts were sug-
gested to have ntore frequent and earlier I-JI]V recurrcnce com-
pared to tlrose of anti-HBc ncg.rtive liver- grafts [20], the risk of
HBV recurrence was not reported to be high in several other stud-
ies and the donor's anti-l-lBc status h.rs not been found to affect
the post-transplant survival.

Many centres now use grafts lronr anti-lll)c positive clonors for
IlBsAg-negative recipients. Since the probability of such de noyo
llBV inlection is substantially lower in anti-llBc andior anti-lll3s
positive compared to llBV nnive recipients (15%vs 4B%), it is rea^
sonable to recorlmend thrt livef graits from anti-HIlc positive
donors should be preferentially dilected to IlltV exposed l-1'candi-
dates (Fig.4). In the latter, the l)resence ofanti-Lllls seerrs to pfo-
tect lrom de novo liBV infection and both.rnti-lll]c and anti-llBs
positive recipients scem to rel)rcsent a group th,rt can safely
receive anli-llBc positive liver graits without any post-transplant
IIBV prophylaxis (probability of rlc novo l-lBV infection <2%). Pre-
LT vaccination alone clocs not al)peaf to ltc an effective stf.rtegy,
as de novo HBV infection afterl--l'developed in 10% o[success[ully
vaccinated recipients without any post-l.T plophylaxis. llowever,
l-lBV vaccination should be offercd to all naive HBV patients early
in the course oI non-lJI]V chronic liver disease (i.e. in the pre-cir-
rhotic stage), evcn though additional anti-llBV prophylaxis will
be needed in cases of LT with gralts fuorn anti^llBc positive donor-s.
Beca use oflacl< ofda ta, no concl u sions can be dla wn on thc effect of
the donor's anti-Hlls status, which could theoretically reduce tlre
risk of transnrission even furtlrer.

' The use of post-transplant prophylaxis with HBIG and/or larn-
ivudine reduces the overall pLobability of de rrovo l{BV inlection
in lroth HBV rr.rive (fronr 48% to 12'il).rnd anti-HBc and/or anti-
HBs positive recipients of anti-HBc positive graits (frorn 15% to
3%). According to a recent survey rcflectir.rg cufrent clinical pfac-
tice, prophylaxis with lantivLrdine and olten HBIG is usually Lrsed

after I-T with anti-llBc positive grafts, but it is less likcly to l)e
used in anti-llBs positive recipients lUl. Although tlrele ar-e no
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Review
good data fiont single stuclies on thc o1;tint;rl anti-HBV ltrophy_
l.rxis, several conclusions clrr ltc drltnyl.r based on all thc stucttr:s
wc have revieweri. First, nronoprophylaxis witlr HBjG or llllV vrc-
cination aftcr I.l is an inr:lfeclive stfategy, Js it is associatccl with
al)proxirnatcly 2O% and t00Lj risk of de not,o liBV infcctjon.
Ir4onoprophyl.rxis with lantivudine appears to offef satisfJctory
protection with <3% r'isk of de novo l..lllv infection, altiroLrgh it
should be notcrl that the nunrbcr of reportccl cascs is still sntail
(rr = 75) rnd lhe follow-Lrp rcl;rtivcly short (.rppr.oxrrnaLcry
2 year-s). l'he contbin;rtion of IIBIC and Iamivudine is olicn Lrscd
empirically in lhis sctting, becluse ol its proven benefit in pre
Vcnting IIBV recurrencL' after' l_l' fol- llllV rel.rterl Iivr.r disersc
[51,55]. Ilorvcvcr, this contbination rjocs nof secnt to prorrirlc r
clr',:r bencfit r.onrprrr:d 1o l.tnrivudinc tlonoltrophylaxis jn Iiver
tr;rnsl)lant llBsAg ncgrtivc lriticots lvlro rcceivc anti-lllJc posi-
tiVc grafts. In 1.rct, thc rationllc lbr lllllC usr. is rrnclr:ar, rs lncr{l
.tre no circulating l-lllsAg co.-rtcd virions in llBsAg-nrg;rtivt: rrcip-
ipnts to l)e nerrtraliscd by IIIllC. Whcther.rllonoprophylaxis wirh
.r nern; rruclcos([)ide;rnllogtrr: \,vith l)cltcr resislance pr'olrlc nright
l)c;r nrore aost-cf i'cctivc loDg-1e|t.r;r1tpt.0lclt irr all or in srrl;sr:ls 0l'
such trinsl)litnt I).rlicills llsr: rcntains to ltt rlctcrrlincrj. Civcn
lhc rr:1.-rlivcly low nuntbets of'cast.s, lhe dill-cr-clrt srrbgr.orrlts r;l'
rlonor--recipicnL lnltchirrg vr,ith ;uti-llllc/,rnti lllls st.rlirs rnrl
lhc v,r|rerl prolthyl.tctic inlcr\/cltti{)ns, ntUlIicrnlfc slrrrlics rr,,tll
l;c lcrprircd in olcit,r to prorrirlc rviderrcc-l;rscrl dll,t.

ll'Lli notto ltosl-1.1'llllVirrfccliondevclops, lntirrirll It(tilr'l(,nt
is ntrntlalory. Alt)rr_rLrilh d(lcllllcnt.tti(l) ol lransltlarrl detJils in(l
outcontes is scinty, it js rct:;on.rltlr: to think thlt llr(r clfic:rcy oi'
lleatnrcnl is sintj];r Io tltit. of post-tfJnspjant I{llv fccut.tcncL,.
Givcn lhe i)oor resislrnce prolilc ol lollg-tcrDt lantivucljne rlono-
therrpy and llre Iow poler'tcy ofadclbvir, I)oth ot)tccrvjr;rrtrl Ir,u-
ofovir nray lte the agcnts oI c]toicc todny, dcspiLe lhr: crrrr.ent lnck
ol'r'elevant data. llrrlccavil hrs thc rdv.tnt,t.gc oi not ltcirrg nelthr
roto,ric ancl lenofovir hls 1l:c ailvant.rgc ol'llcllL'r Iorrrl,1t,r.rl clf,l-
c,rly irr c;tst's of Ilntivrrrlirrc tc.isl,rrrcr'.

n clcr0wledgentents

'l-he lutltLrr.s who havr-- t;llierl I)art in llris stLtdy dccl;ir.cil thnl Ihcy
do rtoI h,rvc rnything to rlcclarc rcglrding 1irndinll Iiorl irtrlrrstly
or coDllicl of intcrr.st rvith r cspcct to lltis rrurrtrrscriltt.
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IlBltl: Jlcprrtitis li jrnirrrrrtor:lobrrljn

n trlloduclion

Ilcpltitis l:l sull'acc unligerr (lllSsAg) - - ncgrlivc lrncl Ircplii-
lis ll corc iutlibocly (llllc,,\b) - lrosilivc rrirl-ts llc tit)r.tr.cL.s

t)l (lt:. n()t'o ltcpalilis IJ virrrs (llli\r) inli.ctirrrrs. 'l lrelrlillc.
tltcy ivcrc ccrrtsirlclcd rrnsr-rilirltlr: lirl tr:rrr:;plunlllion clrrrjnl
thc cnrly l 990s l l '--l l. ,i\s shou,rr irr'llrblc l, tllc) r)ucur'rrltt:c ol'
rle ttoyo l l13V hcpltitis irt rccipicrrts tlrtl t.cr:civcri tltc gl.u1'rs

rrti!ltl lrt: ittllttcnct:rl b1, 11,,' 

',,, 
cxislinu lll:lV intntunit), ol'

lhc rccipiunl l4 l0l.
'l'hc rrunrltcr o[- potcittill tccilticrrls lbr livct' llrutspllrn-

lltlion ntlv cxcccds thirt ol ltulrntiirl rhltrrr {}rgilns. lc:lrijng
Lrs lo rccvuluulc 1hc I't:irsibilily ol rr. nu lhcsc tnrl'ls. Scr,-
crtl slntlcgjcs invttlving tlrc plrPlt1,l1c1ic arltlirristlltirtn oj'
Itcpatitis ll ilttrtturtosjobLrlirr (l l13 l(i) lnri/il lalnivutlirrc to
tlrc lecipicnts havc bccrr ltroprlsccl 17. l0-201. Livcr.tt.ans-
plantirlion frour Iivc donors (l-l)UI') is c:urr.cntJy thc ntr)sl
clfcctivc altclnu(ive to nvctcontr: thc olqlr.r sirortrec. l_ivc
rlonors arc of'tcrt lcslric lcd lo lhcr rcllrlivcrs ol'tlrer rt:ciIir-.n1. Jn

le!ions u,hcr.c I lllV is prcva)cnt, tlte lc is rro clioicc olhcr than
a gralL front n livc tlonol rvho is I I13sAg-ncgatit,c/lllicAl;-

llosr I l\/c.
Il13sAg-ncgalivc/llllcAlt positivc qnrl'ts lrrc norv ir.r.rpor-

Liurt topics irt L-DIjf.'l'l'rc optirn:il Iloph),lactic slt'itt0q),
lclrltirrs il r)ral1cr ol'dcbalc. We concluclctl a re vir-rri, o{'thc iit-
c1111 p19 1c!ard i rre tlrc l'cirsi b j lity of l l llsz\g-ncr.rat ivcil.l 13cAb-

l.trrsilivc gr.lrlls ltt n'conllrru oltlirn:rl 1triiplryl11sli1- slr;rle,lics
lbr prcvcr-rtine rle ttovo llll\i inlcc:tiorr in rcciltic.trts.

,4bstract I lr:ltirtitis ll srrrJ'acc irnligcn - ncglrtivc: ancl )rcpati-
tis lJ cor-c iutlibo(l)/ -- Jtositivc gliLfls u,crc consirlcrctl Lrnsrrit-

rtblc fol tr-unspJ irnl;rlion.'l'hc nLrnrbcr o{' ltotcnl ilrl lccr lticll:i
iir-livcr lrirrrsit)lii-rlirlion no\\/ cxcLrc(ls lhltt ol'polcnli;rl rlonot.
orglns, u,hic:h has lcrl us 1o rccvalrrittc llrc Icasibilitl, ol lhcsc
gntlls. So,cral stnrlcgics jrtvoiving plophyllclic lrlnrinistnL-
lion oi'hcirltitis ll intrnLrnoglobrrlin unrl/or llLntivLrdinc lcr

{r'ans1t)ant rccipicuts Itavc bccti 1tr-rtposccl. At tlrc tJnivclsitl,
o1-'fol<.1,o. \l,c itirvc conlinucrl to Lrsc hcplrtitis Il intrnurtot:lob-
uJirt nronoprop)ryltrxis u,illt z-cIrr rtrcLrrrcrlcc.llr Lhis ar-liclc
wc rcp()rl oLrr cxPcrience u,i1lr lhc rrscr 0l ltcPaliljs ll srrr-

tirct: arrli=gcu - rlr-qiltivc/hellrlitis ll cor.c ilnljtro(l)/ - llositivc
lirrrl-ts tvilh hcp;i1 i1i-s 13 inrnturrolg)ollrl in ntonothcrupy. \\/c
contluclcrl ii rcvicrv ol-tlrc litci'rrtLrle rcgulding titc fcusibiliLy
o1' lhcst: gr irl ls l o r ccon ll r rn oPt irnul ltlo;tlryllr;1 ic str',rlt.tics
{irr lrrcvcntirr.u tlr: trot,tt hcpirtilis I} vilLrs infcction irr tltrls-
p1anL rccilticnts.

tr{c;,ri,ord.- llepatiLis Jl virrrs . l)e noyo ircpatitis . I-ivin.r_I

donor livcrr trulsplurtution . I Icpatitis l1 coro antibody .

l lc:patitis ll inrrlr,rnoelobrrlin

,4bbrcviations
l lll\r: I Icpatilis ll viltis
LDljf: Living tlorror livcl trlnspluntatiotr

N.'frrkcnrurir' )'. .Sugit*,anr (r\a) S.'l'rmurit . ir,l. \4akuLrchi
Arii Jlr:rrl Orr',;rrr ;rnri'll-illspliintrli(ln l)ivisirrrr.
l)cprrr Inrr:nl of Srrrcerl,.
Ct:t.lLr;tlr' SrIrnol r,l I\lctlilirre.
LIniversitl, sl.'lirk1,1r, 7 .l I I'lrrn.r:o,

13 u:lk1,e- li 1;,

'J'oltyo ) 1j'e( 5.5, J'rp'rr
c - rl u i I : 1, trs r r s u.[ lr -t k 1'(d rr nr i n. ir c..j p

f) spring"r
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'I'lble 1 l{ccipicnt'.s viral
strrtus arld dc nttvo HllY
infcction ratcs ilftcr lritnspiallt o1-

l lBcAb-positivc gralis tvilhoLtt

prophyl axis

Nore. llllsAb, hcpatitis 13

surface antibody; FIBcAb,
lrr'prrtilis J3 ggrg ;11111h6d1'; N)),
not describctl.

1)ol13Lls,199211]

Chazouilicrcs,199412〕

Wichs,1995131

DicksOn,1997151

Dodson,199716〕

Ucnlolo,199817]

1)lic:o,2001 18〕

4ヽ:lnzalbcitia,200219]

1)ontlLiCCiO,2006121]

13arcclla,20061401

Atrlhor. ;,crr'

l{ecipient viral statLrs (l-lllsAb/l'lllcAb)

卜/+    ■/―      ―/十 ―/― lbtal(C/r)

ND

()/1

0/2

0/13

0ん

ND

1/2

0/7

1/1

0/2

1/1

0/1

ND

O/1

2/15

()/3

2/11

0/3

ND
7/S

3/6

14/16

18/25

14/15

15/23

2ノ 2

34

3/7(43)

7ノ 8(88)

3/6(50)

18/23(78)

20/47(43)

15/16(94)

15/30(5())

3/27(11)

3/5(60)

99〈 0)

l\.{anagement protocols lbr prcventinn ol'r/c rrolo X.IBV

trnl'cction ( nhblc 2)

IIBIG nronopfophylaxis

Ucnroto ct al. l7l frrsl rcporlcd titc srtcccsslitl llrcrl'crtlion of

de ilov,o IIBV inl'ection using IIBIG irl rccipicrlts who rc-

ccivccl I'IIIcAb-positivc grafis flonr livc donor's. AlthoLtglt

sonre authols [o]iou,ed theil pl'ophl'laxis, Lhc risk o1'r'cacti-

vatjolr renujttccl lrigh '4,9, 11, 15,211. Dccrcasccl hcpatilis

Il surfircc unliborly (ll13sAb) tilcr sccttts to bc a sigrrilicanl

lisl< factor |'ot de ttot,tt irtfcction l1-5 I. Molc recent reports

'Iirble 2 Prophylaxis for I I13cAb-positive gralt arld jnfccIion rale

rvith satisfactory results targcled highcr IlBsAb levels for an

indelirriLc pcriod | 191.

Lanrivurline nnd IIBIG

lfodson ct al. l11l rcportcd thcrapy using a conrbinalion
o1-prophyluctics: illllG closcs rangccl from 10,000 lU only
duling the anhcpatic phasc | 3 | to 1 0,000 IU lbr scven days

aftcl trar.rsplar.rtation | 1 1 , I 4 l. The mininrum anrount ol'I-IBIG
lcquiled to prevcnl r/c rrrv, iufection is unclear'. In eithcr'casc,

lanrivndine was slarted aI'ter the initial IIBIG adntinistration
or sinrultaneously. Srrchiro cl aL l22l rcpoltcd that IIBIG

ALrthor, y,ear Ⅳ FollowLrp (rnonlhs) Prolocol s Rate(%)

I IBIG ntonothclapy

ILrdornslii, I996 |'41

Uenrolo,1998 l7l
Dodson,1999[II

lloquc'Afonso, 2002 | 151

Lec,2004 | l9l

I)oniitaccio, 2006 l2ll
l)onataccio, 2006 l21l

'lakcnrura, 2006

IIBIG l- l-anr

Dodson, I 999 tl 1 l

tlolt,2002 [14]
Jain,2005 [201

Suehiro, 2005 122)

L:llnl

1ヽ1,2001 1121                 9   2-36

Pr::kosO,20061241              10  2-69

2000 IU/month

100 lUAg lor 7 days and 1000 IU/n thcrcafter

10,000 IU for 7 days and rlonthly Ior 6 Inonths, 1000 lU
birveekly fol l8 month

-5000 lU for? days rnd subscqueully to kccp llbsAb >. 100

ru/r_

I 0,000 IU lor 7 days antl sLrbscqucntly to kccp llbsAb > 200

IU/L
10,000 IU for' 7-10 days lnd stoppcd

1 0,000 lU for 7-10 ciays and subsequenlly continuecl

indc fi n itcly
10,000 lU in anhepatic phase rtnd sLrbsccluently to kcep l-lbsAb

> 200 IU/Lfot a1,c31 then > l(X) Itll .indcfinitcly

llBlG; 10,000 lU for ? days and nrontlly lor 6 nronths, 1000

lU birveekly for 18 months. I-AM; 1.50 mg/day

I IBIG; I 0,000 lU for 7 days, LAI\4; 300 nrg/dly
l-IBIG; I0,000 )U for 4 days, LAM; 100 nig/day

I'llllG; I 0,000 I U in unhcpatic phase, 2000 IU for 7 days and

subsequcrrtly to l<ccp l-lbsAb > 100 1U/L, LAlt,l; 100 nrg/day

LAM; I 00 or 150 rng/day

l-AM; 1t)0 nrg/day

l

3

1

6

4

8

13-24

11

6-36

13-80

18-62

11-34

3-96

6-25

2-38

36± 198

25-86

1/1(100%)

0/3(0%)

1/1(100%)

1/12(8%)

α18(0%)

4る (67%)

04(0%)

0/17(0%)

0/15(()%)

0/12(0%)

3/28(11%)

0/22(0%)

0/9(0%)

0/10(0%)

17

15

12

28

22

Notc. tllllG, hcpatitis IJ irnnrLrnoglobtLiin; LAIr4, lanrivttdino

"Mean * standard error.

4) "ri,'..'
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l':tble 3 T:rilore rl appro:rch brse d on grafr HB\rDNA and rcc:if icnt IlllV jntrrrrrniLv

HllVDNA in dOno「

Ar.rlltor, )'car Grall Itccipic'nt ll i3sAb I)r.)Locois

Loss,2001 [13.]"

F;rbrcga,2003 [i6]'

Ncry,200.3 llTl'

0

5

1

0

10

.t-

NA

+
-l-

NI)
NI)

Nl)

ND

ND

h!l)

1'Nl)

Nt)

j-

I

+
-i-

10,00(J ltJ ol llill(r- in anlrt'paric plrlsc -l T_Al\4

I 50 rn,q/dry : rliscontirrrrc:d rltcr conlirnrinr thc:

I'lllVDNA sliitus (graft anrl donor serunr)
lllllC -l- I-AN4 + conr;nLtcrl

I'lBlG'1- t.AM -. LAI\{I l50nrglrlrL),
10,000 IU oilll]lCi lorT da1,5 1- )-rnr; 10t) nrg/cl:ry

tliscontilucrl rltcr corrfir ntin-t tlrc I llJ\11)NA stlrtLr;
(glll t irnd rionor surunl)

I lllic I LAI4 - r LAM; J00 nrg/r1ay

10.000 IIJ l'llllG for 7 dl;,s, n,cckl;, lbr I rnonrh. anri

nl{)nlhl)/ l'or (t nrtrtrlhs .l- LAlt4; 1[X) nrg/d;ry
LA 1\4; I iX) rng/riiry

i\o0Ll

l.r\44; l{X) nrgirily
l\ontl

Ａ

Ａ

一
　

一　

Ｎ

Ｎ

Irrlivuriilte.

"No rcinlcction \\/iis sccn irr all thc pliticnts tvitlr tltcsc Irrolocr)ls.

Ilsc \\,ith l:rnrivrrtlirrc, {t\,cr;rt) iltrlclirritc 1tt:r-irrrl of lirlc rrriglrl
h11rg 1v1Lr1r(j11[1rrl rlr: ttot,t.t inlc'ction in ?2 lnlicnls l.ce.ivinL]
llllsAg-ncgativc/l lBcAb-pt)siti\,o grirl'ts.

Lonrt-lcr-nr Llse olriitntivuriirrc is irssociulcd \\,iLh lilrj risl(
of nrutatc(l I'IBV infcclion. .luin cl ll. l2()l repolrc(l 3 t>l'21'i

patie)rls \\,ilhde noro r)tutiltod llll\r inlcction \\,1)o uscd u l)r.o-
tocol of short-tcml trcirlnrcnl rvith I ILll(i ( I0.(X)0 1tJ II lllC;
lirr- ,l tl;rys) uncl inrlclinilc rrsc ol l;rnrivuilinc ( I(X) rrrg/rll1,).
Antong thcse tltrccr inl'cctcrl plticnts, lrvo llrd tr \,1\41)l) rtrrr-

trtlion. \'t':r r:1 al. 1,1.1 i cxpcticnccd il citsc contl)lictrtcrl *,j1lr iL

lulnivrrtlinc-rcsistunl ntutuliolr \\/llilc usinp tr sinrililr. Plotocol.

ll-anrivudinc nr ono;r rophl,laxis

Yu ct ul. I J 2l lcivoclrtctl llrrrrivLrrlinc rl()nol)tlrpltylirxis. IIIJV
inlcclion \\/ls Itrc\/cutL:ri in nirrc plrticnls rvho rcr:civcd
l l 13sAg-ncgirt ivc/l l llcAb-posilivc u)loglll'rs. Six trl thc rrinc:

Iriltients tlicd ol- t cclut-cnt ircpalocclJular carcitronllr (l l(l(l)
and scpsis, hotl,ct,cr, irrrd thc lirlltrvup pt:riocls ri'crc linritccl
(3-36 nrorrths). Pr.altost.r cl al. l24l reportcd thrr thcl, 5us-
ccssfully l)rc\/cnted I lllV irrf'cction ill tcn IIIlsAg-ncsativc
patjenls \\,ilh lanrivu(linc nton(ltltcnllly.

'failorccl irpl)roirch ( lirblc 3)

l-oss cl 41. l13l anrl l\cl 1, ct al. l25l arl\/()cated thlt yl'op)r1,-
llxis shoultl ltc scicclccl acuording to lltc scnrnt and livct.
IIIlVDNA stalLrs ol'thc donor or thc rccipic:nt's ltr.coperalivc
serolog\/. I-oss ct al. arlrninistr.rcd l-llllC rirrling thc lnlrcp-
rtjrr lthnijc ilnd slartc(l lurniYrrrliric on posl{)l)etittive tlu), i. If
llllVDt.\A was dclcc1.ccl in nc-ithcr'thc rlonol iivct rror sclr-rnr.

tl s1,.,,,1.r

iirnrivtrtline \\,us slol)i)c(1. Il l lll\i l)Nn u,its tlclce lctl in the
rionol livcl lurtl scnrrrr, l llli(l u,:rs collirl.trrl l,ilir lirrrrivrr
tlilrc. liubrcult cl irl. II6lstltrtc(l |r'oP)t1,lr1,1jr u,itlr lr contbinu-
tiort r.rl l illl(i lrtrl lrurrivrrtlinr: (rr Ihc lirsl trpcrrrlivc riay Lrntil

tlrcy obtlrincrl llJlVDNn rcsLrlts 1r'ortr tlrc rlorror siurrplcs.
'l'lrcy stol;pcri tlrc ltrrrpltylux js u,lrr:n tlrc clrrnor's llllVl)NA
itt scltrrrt ltrtd livct lissuc l,trs ncg1l1j1,g, cvcl.r in a nlrlvc r.cr ilti-
cnl. Norrc ol lhcil sc\/cr) l)illir-n!s llsvcloltcrl di: tlot'u ltcllrLiLis
ll rl,i1lr ir nloiut I'ollo\\/lrp pcliocl of 23 rrronLlrs.

'l ltc ltlolocol of Ncry ct rl. I l7l rvls ntolt: crtrtrplir:l1crl
bcctrrrsc thc str.lltcqy u,lis chutrecci lty nol only lltc t.csrrlts ol'
lirc tionrrr I l13V 1.lrolilc lrul rrlso llrc lccipicrrl's I llJ\/ :;crolog),.
'l'hc rccipicnts of IlllVI)NA,positivc glrl'ls rcct:ivctl lllll( i

anrl lrrnivrrrlino colntrinlttion llrcrlrlr;'. Il'llte dorror scrrrnr arrd

livcr't:nll't llllVDNA rvclc irolh nirlativc unrl thc l.cciiricnt
rvls I lLrsAb-rrcgittive , lunrivrrclinc ltronotlrcr.ll)y \\/irs sclrrctcrl.
[{'thc rccipicnt was I lbsAb,losilivc, no llrcrlpl, rvirs ut'lrnirr
istcrcd. l'hcir sclcctivc proltrcol sLrcccssl'ul11, prcvcntc:ri 4-1

paticnts llont rcaclivittion ol' ]-lllV. inclLrdins J 8 iruricnts
u,ithout prophylnxis.'livo palicnts rvcle cxcludcrl ll-onr thcir
sturll, [g1'x115a ol' lorv corlltliuncc; botlr rccilticrrts dc.r,c]ollcrl
t I e t t oy o hcpati tis.'l'ltcil al lo_erafts u,crr: l-l IIV DNA -r rcgrr ivc
bLrt thcy \\/crc inlcctc(l u,ith ltcl)alitis. (Jrc l,irs rraii,c;rnrl llrc
olhr-r wirs only lll3cAb-positivc pre opcratilol)'.

A llilorcd apploiich is bascd on thc rcsults of tcstiug for.

llllVDNA iu thc alloglal'rs. 'l hc scnsiriviry fur llllVl)NA
detcction, hou,cvcr, cicpcnds on the ntctltoclologv 1261. \/u
'l'iricl ct al. l27 l reportc(l thaL IIIlVDNA u,rrs dcrcclcrl irr ll
(fi%') o1 133 livcrs ll.orn I lllsAs-ncg:rtivc/ll13cAb-posiLivr
(lorlors. l\4 irrusul,l ct ul. [2S I r'f l)rrrlcd Ilrlrt 1-l B \/ 1)l\r\ r,l s r]c-
tcclcci in 14 ol' l7 grafts (827,) f rorn l.IllcAb-posilivt- rlonors.
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SLrchiro ct al. I22l dctcctcd LIBVDNA in 20 ol20 g,ralts. llB-
VDNA in all gralts was clctcclcd by polyrrlcrasc cllain rcac-

tion (l'CR) methods, birt thc tletails of lhe rlcthorls dill'cred.

Vrn 'l'hiel r-rsed ltrintcrs targcling surJacc alltigon scqtrcnces

with a scnsitivity of an approxinratcly 600 llBV cr.rpics pcr'

ntilliliter scrLun silmple. MatLtsawn used priIners lirrgctillg

tlrc surlacc and pro-C/C rcgiort. 'l-ho lirst PCR prtlclucts rvcrc

subjectccl to cither Southeln blotting analysis or to a scc-

oncl I)Cll rnrl;lification (scnrincslcd I'CR fol prc-C/Ci lcgiorr

and nested PCR for lhe surlace rcgion). 'l'lte scnsitivity o1'

thcil assay rvas 10 copies pcr'20 7-rg DNA. SLrchiro sclcctcd

real-timc PCll rvith a scnsitivity of 10 copics per grarl DNA

Vtccination

Thc rcsponse lates to t'ccontbinant hepatitis B vaccine in livcr'

transplirntation cartdidate s (rvith IJBV Lrnre laled livcr Iailrrlc)

varicd fi'orn 16% ro 62qo 1,29-38l.lt is clil-ficLtlt to cxl)lain

the variations in hcpatitis Il virccinc rcsPonse ratcr-. I-lB-

sAb titcls lapidly dcclinc atld becornc rrrrdctcctablc in l sig-

ni licarrl proportiorr of paticnls ltl'tct' lt'attsp)antatiorr. l-lllsAh
liters bcconre urtdctcctablc in 3l%-l3o/o of lhc rcsponclcrs

rvitirin onc year after transplantation 133, 3-5, 381. Dortt ingLrcz

ct ai. l30l reported a 627o re sponse I atc witir 40-7rg hepatitis

B vaccinaLions thrce tirnes prcoltelirLivcly with a onc-nrorltli

intcrval and an additiollal thrce doscs for nottresponders.

Conventionally, paticnts rvith I-lBsAb tilcls of more than 10

IU/L are considered irnrnunized 1391.

l(irohsi Lr ng's group performcd prcoperative vacci uatiorr i :r

nll paticnts awaiting trarrsp)antalion because apllroxinrlrLcll'

80o/a ol'adr-rlts ure IlBcAblositivc in'fairvrtn [10.]. 'lhey tc-
porled dc notto l-lBV infection in thr.ee of cight pre opcrativcly

immunizccl paticnts who rcceivecl an llBcAb-positive glaft.
'flicy made a policy clrange [18.] and bcgan to ttse lanrivtrdinc

afte r surgery wilh pt-eoperativc vacciuation. Thcrcaflcr', ttollc

ol'44 prticnts clevclopcd de novo hepatitis. Barccna ct al. [40J

vaccinulcd only thosc who werc I lBsAb- or IJ 13cAb-ncgativc

ancl lece ivir.rg an HBcAb-positivc alloglaft. No postopclativc

pLophylaxis against IIBV tvas perfolnrecl in thcir plotocol'
'l'liey inrnrunized l4 recipiertLs tvith 40-pg hcpatitis B vac-

cinations llrree timcs with a l5-day irlterval, althotrgh thc

vaccine rcsponsc ratc was not tlcsclibccl. Orle of the 14 rc-

cipients clcvcloped de novo HBV iniection aftcl rcccivirrg

an IIBcAblositive liver; this might ltave occitrrecl bccanse

ol an irnmune escaped IIIJV mutant with a structut'iil vat-ia-

tion in tl-re epitope oI the sr.rrface anligen lccognized by lhe

l'lBsAb 141,42).

I Jnivr:rsity ol"l'olivo cxpcritnct:

Irrom Janualy 1996 to Deccntbcr 2005, 35 I LDUI' u'crc

pcrlornrcd at the University o1' Iokyo. All clotroi's lvctc

lJBsAg-negative ancl 34 (107o) wcrc IlBcAb-positivc. Of
Lire rccipients ol' I I13 sAg-ncgative/i ill cAb-posi tivc gralis, I 9

werc llBV-unrclatcrl rccipicnls rincl the othcrs had I-lBV-
rclated cilrtosis. Thc 19 livcr grafts wcre thc Subjccts ol'tlre
study. 'fhc serurn l lBV statLrs inclLrded HbcAb- and I'lBsAb-
ncgativc (n : 9), IIbcAb- and l'lBsAb-positive (n = -5),

llBcAblosilivc (rr : 2), or l-lBsAb-positivc (n : 3). Thcrc

werc 14 rlcrr and 5 rvonrctr rvith a nreclian agc of -51 yeals

12 1 -64 l.'l'he irrirri unosupplcssion rcg i nrcn lor a) I recipienls
consistecl oI taclolinrus ancl corticosteroids.

PostopcraLivc plophylaxis consistccl of IIBIG nronothr:r-

apy. A totll ol' 10,000 JtJ lllllc rvas adntinislratccl intra-

vcnously during thc anhcpalic phase. IIBIG was aclnrinis-

terccl oncc a month to maintain thc IIBsAb lcvcl abovc 200
IU/[- dLrring tlrc lir.st ycitr ancl lbovc 100 IU/f- thercalicr-

We rlo not usc rrLrclcolidc linalogs lbr plophyiactics to those

rvho reccived I-lBcAb-positivc graft to avoid thc cniergcnce

of nru')tidmg rcsistancc.

OLrr stl'ategy of anhcpatic aud low-closc IJRIG nronopro-

phylaxis prcvcntcd pcriopcrative de not,o l-lBV inf'cction in
all 1 9 patients that rvcrc prcopcratively I II3sAg-negative anci

Lcccivecl l-IllcAb-positive livcrs. Anrong thc 19 Palicnts, 3

pllicnts dicd of IIBV-unrelated causcs bctwccn 2 and 13

nronths aftcl transplunlation rvilhout ilny cviclcncc of llRV
inl'cction. 'lwo patie nls rvere dropped lrom thr: prophylaxis
protocol bccausc o1'poor conrpliance. Thcy skipped tlrc
nronthly I'lBICi adniinislration and as a result developcd rie

rolo llBV infcclion. l'rcoperatively, ollc was naive arrcl thc
othcr u,as I lllsAb- and I.lBcAb-positivc. LIBsAb titcrs at thc
onsct dccrcasccl to l0 and l5 IU/L. l)c uot,o hcpalitis r.vas

dc[incrl lrs lht: dcvc]opnrent of positive se rLur l-ll3sAg. Thcir
ilBsAg rvcrc detectcd 5l and 3-5 nrouths after the ollcrltion.
Ilcpatitis B e antigcn becanrc positive and scrunr llllVDNA
rvas dctcctecl. 'l'hey rcceivcd antiviral therapy using lamivu-
dinc and thcil hepaLitis I) e antigcn and LIBVDNA bccanrc

negative thcrcafLcr'. 1-hc rcrnaining i4 paticnts showcd no
cvidcnce of IIBV inl'cctiou rvith lbllowup pcliods ol'3-86
rnonlhs (r-ncdian : 31 nronlhs).

The nrcdian zrmount ol'IIBIG that was usccl dr,rring Lhc

{l lst r nontlr ol' lluusplanl rttit'rr tvas 1 2,000 lU ( 1 0,(X)0- 1 S,000

lU) and thal during thc lbllorving il nronlhs rvas ]4,000
IU (12,000-3 1,000 IU). Af.tel tlrc filst postolrcralivc 1,c1',
10,000 lU lltllc (8000 22,000 lU) rvls rcquilccl cach ycar
to kccp IlBsAb lcvcls over 100 IU/L.

Future possiblc alte r"nativcs

Larnivudine is oftc:n used to tlcat il llatieut u,ilh chronic
hcpatitis B bul anLiviral drug-r'esistant rrutation 1r'ct;Lrcntly

dcvclops. l{esistancc to adclbvil dipivoxil is lcss conrrnotr

than lbr Iamivudine 1431. Acicfovir clipivoxil shorvs favor'-

ablc outconrc irr putients with r1c nolo hcpatitis B aftcr liver'

? Si;ringcr
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1r'alrsirllntation f/i4 I itnd in the plticnts u,illt lunrit,r_rrlinc_
rcsi sil:rnt ltcpatitis B l 4-5, 46 l. llcccnt l y,, allcrnat jt,e trucleoside
irrralo!s lrdclbvir rlipivoxi), r:nlcclvir' 1471, lclbivLrdiric l4gl,
luncl lcnofovjr |49I rvclc urilrrinistcrcci c{'ficicntll, irr tr.currrr-q
rvi)ri-t1,po anrl/ur ntutirtcd llUV. All ol thcnt also havc thc

Irotcirlial lo bc use cl fbl prophl,)axis against dc noyo HRy
i n ftct i on fnrn .l l ll cAb-porjil jvc al lo-gra lt. I lor,,,cvcr, solte rc-
porls rcvcalcd tlte cntclgcnce ofntutated llBV n,hich sltol,ctl
rcsistir.l-rcc not ouly to liuuivuditrc bLrt also to arje lovjr- c]ip_
ivoxll 1431. cntcca\/jr l-501, anri rclbivudine [4fl.J.

(lonclusi<lns

l)c rtrtt'tt llllV inlccti6it crrn [c provclttc(l u,itI j ]llcAb-
Prrsilivc grrtl'ts ri,hcrr rrrr trclcclralc sllittcg)/ is applicrl. lli3l(i
ntonotltcrnpy can prc\/ent llllV inf cctjon ll.ont I,lllcAb-
positivc livcr gr-alts, I-lrrrrivtrrlirro usc cilll bc r.csrrr.vcrj lor-
(t( n(,)\'() illl\/ inlcctiorr. l.rilnivLrciint_: or. prcopcrirlivc virt:ci,
nrli()n nlolol]tct'il Jl)/ ut'c sl i ll conlr.ovcrsi:rl t l rcrirpics. Vlcci
ttitljott u,itlt ltulivLtrlilc ytro1tlt1,111j5, Ictrycyor, is;trgltrisi;t.
A trrilolcrl lyrplolrclt lni!]rt rcrlucc tltLr unltccessilj.)/it(.intinjs-
lllLlionol-anlirrinrl ltloplrlrJllxislolr.ccipitltt. liut.tltcrslu(lics
iile rrtrctlt:tl 1o cjtrcitltrtc llrc oIitrulrl It.rrPhlr1;1c1ict ltciilnlcnl.

;\clirrorylcllgrrrcrrls 'l lris u,orli u'ls srrpJrorltcl lt), r (irlrnt irr trirl for
Slicrtlillc licsclrclt llont {lrr: N,lirrislr1, ol l:.Llrrt:;rlion, (lrltrrrc. SPirrls.
Scicrrcc lrrrrl'Itcltrr.lop1, ol Jtrp:in i)t](i (irit'ts i',trirl ior.llesctrrctr',
I-ll\//n lDS. lr nrulticelttcr pilot cliniclrl slrrdy lo coltplrrrj llre sirjcty tirril
cilic;rc),,1 ;r strl.i{i-llr:c i'llllllto:,ul)l)f(t\sirrl Pr.lrtc.l *,illr rrrrrtr.clrrnirl
rrrti-ll-2li rllilroril, in ll(l\/ p'sitive livin.rl rl.n,rr li'cr rrirns;tl:urlrlirrrr
;urri liesr::rrclr rn MetrsLrrcs I-rrr lrrtracllhlc l)iscrrscs ll.ont tlrr lr,linistrt,
ol llr';rltlr. |-trborlrnrl \Vcllllc ol .lrr1r;tn.

ilcl'e rcnccs

l. l)orrglasl)l),1{rrkr}aJ,l\,ltrntishl),cltrl.(1992)'lr.rrnsnrissionol'
lr(i)liliriri )l vlrrrs (lll.}\/) itrlrcljor frorn ortllolol)ic rlor)or li\,(rs.
i le prrlology I(r:,1r)

2, ('IrrzoLrillcrcs O. l\4irru jsh l), I(rnr j\,i. r:r ;rl. ( I994) Occulr ircpariris
jJ virrrs rrs sorrrcc ol inllctiorr irr liver lrilt)sl)lrn1 rccipicnts, l_rlctt
.t113:l:12,146

3. \\/richsN4l:.,Anrcncl \\/l.AscltcrNl-, 1:ral.(i995)'l lrcrislir.rl'lrrls
rnissiorr ol )rcpuliris l;l llorn l llssAg( - ), I-lllcAb( l- ), l llllgl\a(, )
or.giut donors.'l'r'rltspl irnl irl i o n -5 9: 230-2_lrl

'1. Iiarlornski .lS, l\4orirz- Ir4J, Anrcrti \/ l'. er iil. (1996) llcp:rriLis lJ
lrilnsltissi(Jil il.oltr ;r Jivcr t|rnor s,ho tcstcd ncrii!ivc lirr JrcPirtitis
ll sLtrlucc ;rnliecn trnd positivc lbr ltcyrtrtitis 13 corc antiLrorly. l_iver
'l-r'rnspl SLrrg 2: i 3t)-l 3 I

-i" Dicksorr liC, Evcrhrrt.lll. Lakc Jll, ct al. (1997)'fr.;rnsrlissiou of
lrcprtitis li lr1, trillspl,rnlariolt o1'livcrs jllrtr donors posjtivc for
IrDtiboiil, t0 hcpaljtis 13 cor'c arrtigcn. (lilsrrocnlcrology I I 3: l 6tig_
1614

6. l)oclson Sli, lssa S, r\r'ir;,r \i, i:r ll. (l!)97) lnlccrivjr),o1-lrcpulic
irllogr:riis rvith rrrtiboilics to Irrplrtiris Il virrrs.'li.irrrsphntrLion
(i.:l:15S2 l,s8/l

7. l-ic:ltolo S. Sugi),ir1lr l(. h41:gslr1'r'l-1. cl 11. (199S) I'r.rrrsrr'ssrrr'
o1-hcpatitis ll vilLrs lrorrr )rL:llrtitis l) corc rnlilrodl,.positivc dr.rnors
trr living rt'hlcrl ljver lnltsltl:rnts.'J)irnsplirnlirtion 6-5:4!).1-499

.a\ ,.:l JJ)nl)gcr

S. Prjcro lr4, Comez- l\4D, lSercngucr i\4, cr ;rl. (200 i ) Dc novo hcpati r is
IJ uftcr livcr rlanspianralion liom heparitis B corc anribod;,_positivc
rlorrors in ulr rrcii rvirlt lrigh prcvalencc ofanLi_lJIJc.pusrtivirl,irr
Ihc riorror popullition. l_iver'frirnspl 7:-5 I_jti

9. j\1;rnz,rrlreiria C, lie ich DJ, Orriz jA, cr ;il. (2002) Sale usc ol'livcrs
llont rlonors rvirh posilivc hcpatiris lJ core anribody. i_iver'lianspl
8:.i 56-561

10. Chen )'S, Wrng CC, de Vjlla VII, cr ll. (2002) Pro,errrion ol.r/c
lolo hcprrrilis B vjrLrs infcction in )iving donor livcr triulslllilntation
Lrsing hepariris lJ core anribody posirive donors. CIin .fransplant

l6:.10.5*i09
ll. Dodson SF, Bonhrint CA. Gcllcr Dr\, cr al. (1999) I,revcnLion

of dc novo hcp;rritis ll infccrion in rccipicnrs of hel;atic alto_
grllrs front ilnli-l I Bc posiLivc donors.'liunsp)anration (rli: I 05 S_
I 061

12. \t AS, Vicrling Jl\4, Colquhorrn Sll, cr al. (20[)l) .li.lnsnrission

of hcprlrtis ll infccrion Iioni lrepltriris I1 corc anribodl, positivc
liver irllogrrrl'ls is prcvcnli:tl by larnivrrriinc thcr:rp1,. l.j1,sr'f1.111rp1
7:-51-l -517

13. l-oss Gl:, l\,[uson Al-, l]luzcl<.1, cr rl, (2001)'frrnspl:ir:rirtion ol iiv-
ers i.rrrnt llllc Ab positivc donors jnlo lllic Ab rre;irrtrve re(.rplcrLs:
ir slrirlrg)/ irnd ltrclirnintrrl' rcsults. (-llilt 'li.irnspJant 

1 5:55_5fi
lJ. lloltl),'llronrasli,\/;rrr'l'hiell),crrl.(2002)llscolheprrririsll

core ltnlibodl,.posilivr riorrors ilt ortlrotopic lirr:r lrrrnsplant:rtion.
,,\ r'clr S urg 1'.\-l :51 ?-5j 5

15. l{oqrrr:.AIirnsoAi\4. l:elr1,O,S:rrrrrrcl l).cL;rl.(2t)t)2)Anliborljeslo
Ire|;rtitis lJ sr'1lrt.c itnligor) prLrvrr'l 'i'ri r.rrcLi'trlirrrr i' .:urprcl:rs
oi' iivcr g.lil ts llrrnt iint i -l l llC_' posilivc tlonors. (lrrt .50:9-5_ 91)

l(r. lirrhrelgl l:1. ( jirrciir,Surrrer. (', (jtrcru A, ct rJ. (20t)3) l.ivcr lrirr)s_
plrrrrLrlion u,ith lrllugnrlts lilnr lrrprtitis li crx.c rutilrori;,-ltirsirilc
tlonors: rr lcs, ayrproaclr. Livcr'liirnspl !):l_tl6 -9.10

I7. NLrly.ltt,Ncr.1,-AvilrrC,ilcddyKll,ot:rl.(2003)lJscof iiver.griilrs
Ilrtnr rlorrors ltosllive lirr arrtihcpirtilis Ii,corc rrntibody (rrrtri_lJllc)
irr llrc crr ol- prophl,)aris rvitlr hclr:rtitis-l) inrrrrrrnoglobulin anri
I;rrrivrrtlinr. l: rnspllrrrlirtion 7-5: I I 79. I I tj(r

I S. rlc \rillrr VI i, ( theil ),S. (llrrn CL (2003) I Icplriris lJ corc rirrlibody_
])t)silivc priifls: rccii)icnl's risk. I'r-rrnsytliuttatjon 75:.19_-5-.1

l1). l-uc li\V, l,cc l)S, l_re llll. cr al. (2()0.1) Prcvcllion ol'lt not,o
he Putitis ll jnlcction l-nrrn lJbcAb?os jrivc dorrors in ltving donol
Iivcr Iritnsplat)1aliorr.'li.;rnsltiant l:'roc 3fr:23i I-2312

ll0. Jairr r\, Orlrrfl l\4, nl)t I), cr irl, (2005) L.tse of )rcprriris 13

corr rutlibodl,-positivc liver irllolrirlt in heputitis C vinrs,lrosrrn,e
lrrrl -ncg;rtive rccil)jdrrls rvillt usc of short couLsc of heltlritis
li illntrrnoglobLtlirt rr:rl llrntivrrriinc. 'l-r.lrnsplanL l)rLrc -17:3ili7_
.l I ii()

21. I)onrrtrrceiLr l), l{oggcl I:l I)e ltcycli C, or ll. (J006) []scol lnri,
I l llc PLrsi t i'c .l l'g.irfts i n ltrlull l i\,(:r tr:,tsIlanlati'rr: {'*,irrLi ir siil.er
u,rry ttl eriparrrl lltc dortor po0l. 'l).;tIspl Irrt I 9:3tj_4j

22. Suchiro'l', Slrinrutl;r lr4, I(islrikawa l(, ct irl. (2005) I)rcvcnrrorr
trl'hepatitis Il vilus jnfcctir>n I'r.ont lrcl;llitis lI cole antibocly_
positivr: ilonor grirlt Lrsing hcpirtitis IJ inrrrtuno globrrlirr rncl lantivrr_
djrrc in Iivirrg rlor:or Iiver transpluntalion. I_ivcr. lnr 25:1169-
| 11,tr

23. \'c;r iii), ilonlrti JI. N,lendcz..l. cl al. (200(r) Cilsc rcpnr.l of
lantivrrdinc-rcsistirnt Itcpltiljs IJ virrrs itrlcction ltost livcr trans-
l)lilullllion 1'lotl a hepalitis l3 corc tntibocll, donor. Arrr J'liansplanr
(i:1 077-l 0S3

2.1. I'ritkrrso li, Slrirsser Sl, l(oolc;, IJJ, \/cr1rn .l), A4c(lrugllrn G\\/
(200(r) l-ong-1crnr lartrivudinc ntonotllcrirp), prcvcnls ricvelopntenl
ol lrep:rtitis Il virus irrfccrion in hcpirriLis 13 sLrr,frce-rnrigen nrgirrivc
livrr lrilnsplilnr rccil)jcnls lront lrcprlitis l3 corc-:urriboil;,-pLrsirivc
cirrrrcrrs. ['lin 'I r:tnsplant 20:369-373

?5. Ncry.lll, Lictiuly Ii. \/iilnnl li. er al. (2001) i\rc liYtr gr.rlrs lr.onr
heprtilis ll strriacc iu)1igcI ltrgrlivc/ilDti hcrPittilis ll c0rc irDlt
bod1, Jrosilivr: dotrors srrilrlrlc frtr tnnsplirnlation ? 

'l-ransltltLnl l)roc
ll.l:1521-1522



I)ig Dis Sci (2001) 52:24'17-2411 2477

llurron Jlt Jr, Slrarv-StjJTcl 1A (2003) Usc ol heprtitis 1) corc

lntibody-posrtive donors in recipients rvithoul evidcnce of hcpatitis

B inlection: a sur\/ey of cun'cnt practice in tlre Unitcd Stirtcs. l-ivcr
lianspl 9r837-ti42
van l'hicl DI'i, De Maria N, Colantoni A, e t a1. ( I 999) Can he prtitis
B core antibody positive livcrs be uscd safely for transpllultiltiorl:

hcpirtitis B virus delcction in thc livcr of individLrals who :trc hcp-

atiLis Jl corc anlibody positive.'l)ansplnntation 68:519 -522
Marusawa Il, Uenoto S, lJijikata M, et al. (2000) l-atctrt hcpaLiLis

ll virus infection in healthy individuals with arrtibodies to hepatitis

B coro antigcn. Ilcpatcrlogy 3 I :488-49-5

Chalasani N, Snrallwood G, I'lalcomb J, et al. ( I 998) Is vaccination

agai nst hcpatitis B infecLion i ndi cated i n Patieilts wa i ling lbr or a ftcr

orthotopic liver transplantation? Liver'flanspl Sttrg 4:128 -Ii2
Donringuez M, 13itrcena Il, Garcia M, et al. (2000) Vaccinrtion

against hepatitis B virus in cirrhotic palienls on liver transplant

rvaiting list. Livcr Transpl 6:440442
Carey W, Pimcntel I{, Wcstveer MK, ct rrl. (1990) Failurc of ltep

atitis IJ inrmLrnization in liver transplanl rccipients: rcsulls of l
prospcctive trial. An] J Gastroe ntcrol 85:1 590-1 592

vrn Thiel DI-l, El-Ashnrarvy I-, Love I(, ct al. (1992) Respo,rsc lo

hepatitis ll vaccination b), livcr lransPlartl. cartdiclalcs. Dig Dis Sci

31:1245-1249
I-ojnaz C, de Jurttes Jl?., Gonz.alez- EM, et al. (1997) llepltitis 13

vuccination results in 140 livcr lrNnsplar)l rccilticnls. l-leplrLogas-

trocntcrol 44235-238
Chalirsln j N, Snallrvood Cl, l lalconlb J, ct al, ( 1 998) Is vaccinrtliorr

against hepatitis B infection indicatcd in PatjcDls wailing for orrrftL:r

orthotopic liver tr:tnsplatrtation? l,iver 'li drrspl Surg 4:128-132
.llilandcr J C, Boyle N, Mlnlnr I{, et rtl. ( 1 999) V:tccinirliotr against

hepatitis B in pittients ri,ith chronic liver diseasc arvlriting livcr
transplantation. Am J Mcd Sci 31lJ:304-307

Dominguez M, Barcena Il, Garcia M, ct al. (2000) Vaccirtation

againsL hcpiltitis ll virus in cinhoLic patients ott liver trilnsplattt

wairing list. Livcr''li anspl 6:440442
Villeneuve L, Vincelette J, Villcnerrve lP (2000) InclIeclivencss

o1'hepatitis B vaccination in cin'holic palicnis rvliling ibr livcr
trirnsplanlation. Can J GasLroenterol l'1:59-62

Alslan M, Wicsnelllll, Sicvcrs C, ct al. (2001) Douhlc-rlosc itcccl-

crated hepatilis Il vaccine in paticnts wilh end-slage liver disclse.

Livcr Transpl I :311-320
Ccnters for l)iserse Control (Cl)C) (198S) Upcirle: trnivcrsal p:c-
c;luljoJls for llrcvcntir)n tll'ttattstttissiott ol hLttttltn irlttltrtttodcll-

ciency virtrs, hcpatitis B virrrs, and otltcr bloorlbornc pathogcns

in health care scltjngs. MMWI{ Morb Moltal Wkly ltcp 37:311-
382

40. llurccna ll, Moralcda G, Mo|cDo J, ct al. (2006) I)revcntion Ol'de

novo ilJlV infection by the prescncc of':rrrti-]Jlls in transplanterl

prticnts receiving corc lntibody-positiVc livers. World J Gastrocn-
tero\ 12:2()10-201 1

zl1. Moralcdl G, Ilarccnir ll, Del Cirnrpo S, et ;rl. (200(r) Dc novo l:lBV
i nfecl ion caLrscd by an anti -l l llc positive clonor in a vacci nated I iver
lransplrnt rccipicnt in spite ofanti-HI3s rcsponse. Anr J'liansplirnl
6:438440

42. Carnun WI:, Zirnetti AIl, l(rrayirrnnis P, et ul, (.1990) Vaccine-
induccd cscapc nrutilnt of hcpatitis 13 virus. I-ancct 336:325-
'1?()

43. Angus P, Vrugh:in l{, Xiong S, et ll. (2003) llesistancc to adel'ovir'
rlipivoxil thcrilpy associalcd rvith thc selection ol'a novcl niulalion
i n thc l{ll V polynrerase. Gasl rocnlelo} oglt 1 25 :292-29'l

44. 'ibniLrtto P, Irunto lJ, Caldalo M, ct al. (2004) I'avourable oLrlconre
of adcfo,ir'-dipivoxil trcalmcnl in uculc dc rrovo hcpatitis l1 aftcr
livel transplrntalion.'l'ransp)antutiot't'/'l :412473

45. Schiff FlR, I-ai Cl-, IIldz.i),annis S, Neuhaus P, ct al. (2003)
Adclbvir dipivoxil lhclripy 1'or lanrivudinc-resistant Ircpatitis I) in
pre- and post-ljvcr lransplantaliorr pirljcnls. llcptrtology 38: l4 I9-
1427

46. l-o CM. LiLr Cll-, l-au Gl(, ct irl. (20t)-5) I-ivcr transplanlirt;on for
chronic hcpatitis ll rvitlr lanrivudine-rcsistirnt YMDI) lnrlrinl lrsinB
add-on adcfovil dipivoxil plLrs llnrivrrlinc. l-ivcr'l.r.rnspl I 1:fi07-
t3l3

47. Chang l-i', Gi.slr I{G, de Man Ii., ct al. (2006) A conrp:irison of
cntccavir and lanrivudinc for III}r:Ag-positjvc chronic hcpatitis l].
N Engl J Med 354:1001-1010

48. Lai CL, L-cLtng N,'l'eo lil(, et al. (200.5) A 1-yerrr trial of tclbivudinc,
lanrivudinc, and the conrbination in yraticnts rvith hcptititis B c

antiBcn-positive chronic hcpirtitis B. Glslrocnlerology I29:-528-
s36

49. van Ronrnrcl Ir, Zollnel B, Srrrazin C, cl al, (2006)'ltnofovir for'
paticnts with hnivuclinc-r.esislarrt ircplljljs B vilus (ll13V) inlcc-
tion and high l lllVDNA IcveI during arlefovir thcral;y. I Icpltologl,
44318-325

50. 'ltnney DJ, I-evine SM,lLosc liE,el ul. (20i)4) Clinical cnrclgence
of cntccavir-resistarlt hcpltitis lJ vi:us requircs iidditional substiLu-
tions in vjrus alrcrrdy lcsis{arrt lo lirnrivucliuc. A:tti:rricrob Agents
Chcniother 4 ll :3498-3-507

21.

31.

3-5.

= bpnnfler




