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KRR IEAE R ZE, FFIIERE & 2 W IZEHEIA SIS T 2 E—OGRHEETH 5. MIEEDL S D
EHOIRMLTIT OIS LI SEARA TIdH % 53, 2010 FE DO s B0l LAk & 409 22 JMsE T ¢
DOlggfEdtE (Fh—) RRICKOGAI T, BE,SORBN LRI 25577 7 2 w4k
RIFRRAS T AT ST b, EAFFRAEIL 1988 427 ¥ L0 Raia 512 & 1) TR THiFT S Y,
1989 FEBME KD AKK HIZ X O ARIE—HFIH A THI7z. 1994 4EARFR D> 5 1540 0 BN [ A AR HTFFE HE O ik
Bl S P, AR O BRI NED S BAN A ST E 72, 2021 4K F TOEFTHRA
Tl 715 BIOBIENF AR & 10,121 BIOAERIFRAEAMAT S T &7z (K1), #4 RWEOMEME, FirF
RO EMEE OSSR L) AR O I3E 4 1283E L, #RFEHELO 10 £ A2 ITMIEITE
HT 83.1%, EEFRBHIT 74.7%IE L TV 5. AR TIRER I ABIC BT 5 FFRHEOBIRIZ OV TR
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1997. Oct
Organ Transplant Law enforced
1999. Feb

First Liver Transplant from heart-beating deceased donor

1 Liver transplantation in Japan.

B Living Donor(n=10,121)
[J Deceased Donor(n=715)

2010. July
Organ Transplant Law revised

The figure shows changes since 1999, when the first liver transplant from a beating-heart donor
was performed in Japan. Sixty deceased donor LTs and 361 LDLTs were performed in 2021. As
of 2021, 10,836 LTs had been performed in Japan. There were 715 deceased donor LTs and

10,121 LDLTs.
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1. FABEIPDEELDIRE

JFRERRE B 5 f i 12 & 2 & 2020 4R K £ TICMFEIF RS 2 Jiad T S 72 ON/NRA TR &) 136E
BIE DL GRS, B3 o e 162 B R FsMEmALIEIRE 95, RS MERRTHPERRAE 28, THEPISE 2 &),
WEER R R 147 B0 (%7 A OV AERFSS, Tova—)b, FET IV a— VIEIRIIF 7 &), AMIFA4 128 i,
RSP 55 B (Wilson 7§72 &) T 5. BIEIFRAEEH RS T3S - & A OELRED D 5 h
TBY, BEE IR GUFAaEE, BERMHFAE, REFA 7 VEFRERZE) PEESH, wWbw
BRI REZEGNIBRESE LT, FHMEOFEEEA/RT MELD A2 728D, HoFANMIRESIND.
JEFEER LY 2 AR AR O BB EHETH V), FEAENE I AIIER R T D % .

ARIFRRE & AT S N (RNEETEED) I HEBOZ VIEIZ, MRS oWk 3,831
(PREPASHAE, JRESTERRITIERRAE 28, RS LR 257 &), FRMIRa s g 2,012 81 (7 A v A A4,
TIa—)v, IET VI VERIIFRZ &), BEE 1,942 6] (BFMigiE 2 L), 2MFAE 902 6THh 5.
AR <, BRI D > & A DBELIER S EAL & 7 7230, RIEHF BB 82 1TV, ARtk
26 D O TIIEIFRBE O XD 2 Wi e, AP ZAT ) GHRENEE & D ixr S v, SRR R
FHCORMGAHECIINFEIC X AR HNEED 2 WIS RGO ) 27 255 kb 7zn, BERIFE
AT 2R L W EDEETH .

RIRO NI 1L, FFRAICIA 5 T < 2 DIIFEHIDSHITIZH - T A ERAD L 5 A o T/
W, BT AR TE DO KE EHIRE SN TV B AEEFRRE TIEEa T & 2 VWIER S FE L T,
KRNI E DA K54 2 Tld, FFRZEEE CTRAKIFRHEO 1 EEFEIT 60% T, KBS EMIITFE
MEZEETRETHDEENTVEY, RIEEOAAAIFREHE O RBE IR E ML X ShTw b9,
ZAUZIZIFHERE Child-Pugh C FEFID A T2 <, FFHEREA® Child-Pugh B T b R TEMIEK &6 D 5 I &
EEHEIREGREREAAZ S EEN TS,

CHIFF™ A VA (HCV) 12X BIFMZ 1L, 2o CTHATCTHBIEOEREL L THRETH > 72,
direct acting antivirus (DAA) BHIOEWIZ L Y B LELREIETR L, & 5IZFBHEfAO HCV
F3EBITH DAA A Z V2@ 2 ERIC L), 7 A NV AERHESIEL T ENHEE o 7z

RATIEATEBIEOZAC K 2IE7 v a — VIR % (NASH) & 7 )V 3 — U PR JFBEE AR K o il
% - AT A IR RE B ASBE N L T % 4512 NASH B CIIIETHERI 2% {, ik L7-BiIh b
DK & S SHE & 2 5. NASH B TIEAKIFBEA TR LEG CHIGIES T 7 P ABRER Z LA
%<, BEZI TN HCTHFHITEEDSALT S L FPHEINLYGE, EIUIIMET BRSO A &
B, ARIFIZBIF D BIEFTFRREZAER 100 B2 b i 723, FHIER D IO S 7 CBICE - T
W5, F7z, FFRBMEZO NASH 32 W TR 520, S HICHFRBHIRZ I OA S SliEssprssm i o
THY LML LTERENT V5.

TV 3 — VR E RGO BKIE T AEECH L. 070, EEIFBATIEE ok T’
FEET 6 H OWHE, BRIEITRAE CIXFRR B DB 184 H oW, 7 )V 3 — )VEF O REMEHE 25 h 5l
fFirohcnsg,

BEIFF%7 A VA (HBV) IZRE T 2 6%, 2WFAE% &%, FBEORWEILTH S, ik, HBs
PURBZ BN 69 2 AL, R =RIC HBV B3 % k72058 H % i controversial & ST &
7. LaL, g7 a7 8% & & H&E Hepatitis B immunogloburin (HBIG) ®#%5-12 & U 38D H#1AS
EETHALZ PG SN, HFBMEORVWHEIGEEZ OGNS L) ICho7. HBV IR EREIRT V7
TIIFRBMICELERE L L TRE Th L. HBs HURBES CIIIFRIERT2> 5 OBIR T 1 73512 &
) HBVDNA & Z A &, MM ORI L 20 & S HE O HBIG #Ei S 2 L, €0k
HBs $iufifili % MEFE9 4 $C HBV HEFHIETTRETH 2. HIEOKEE 7 - 1 7 8BEE5-6 TEmE Y A v
ADHBPEINTH S Z L5, HBIG DIERG® 5 WG PIEPHE S Twd, FEOZ V-7
IEB e RBEIER 2 L eSS E™Y 4 )V A2 X 5 breakthrough OES L@ Y] 4% 7 F 1 7 OB 5-%
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175 BT, BT 0 7 8IH B 5.2 & 2 Btk HBV BT TRETH 2 L G LY, WA T
HBIG (ZF R A oG 2 ik L, DBRRERET7 Fa 780 ATHET 247> T 5.

HBV BEfESCTdHh % HBs Prs 2D HBe JufkbatEo K+ —75 HBV atEdEs (LY ¥ v b)) ~
DIFBHET, HBV Y TP 21Thb % - 284, &3RICHBY BRI b e k4 2 L shs”. oh
&, BAED HBV BEAEEGE B~ O HUE R G- 0 HBV G T B O L BEHIEIEIZ DO % 98 b RERE
AR TH o7, HBV BEEEL Y ¥ v b EFBRICEER T 1 7 dH 5 i HBIG %512 X ) HBV &
PFH 24T A, Mo L) HidEe 2, LI ¥y M AHEET HBs $ii/k, HBc Hifk e & I2BHp<
X, BR7T I L HBIG X E b ICAEL T2 HE b H 5. BHERMEAFI CTIZIHBY 727 F 12485
HBs Uik O, 7 7 F 2 FREITIEREE 7 -1 7 8 & HBIG OH LA HA STV,

2. BREShBREOY 1 X EHEE

BUSEIFFE A TIIBEAR 2 & O FFESE L O 72 O &I REAEDTHE T dH 5 A%, AR TIZER FF—2 50
DD VI AELRHL, ChaBEICHVS, —RICHFLAEIIETAEED 30~45%, AT
55~70% % 5905, HENF—D) A7 2EZ 5 EFEEORMEPEL L, iz 7sL v EL
¥ N OMTETIREE (IR - PS - MlEZEHEEE) (2xf L, A & L2 IS I/ S WA B 5 VIR
i - s Ze 102 & D JFIEOREREAMET L T A 56, FRBHERICE/NT T 7 MEBEFZ BES 5. BT
HEEYIVE VE, O bharECRERICRESN S EAGHREDRIE, FWHREKZ STz, 20
B OHEALE H1R D bacterial translocation (2 & 2 Muififie, {HALE LIz 2 X VIRICEL. BT T T b
FEEREX, B EN7-27 T 7 MO small vascular bed ~O &% 72 FURILIEIZ X 5 7T 7 MEEII—K &
F 2 5, BE A PR OE T ISR E H T 5 H e a3 LTy, M, AMER
KOV 2 75H1fECB ) RO AR L, + 7Y = AMUCLERRIET T T Y OEAEITH) T LT,
R X 2 EAMEMEES NS, T2, PlRiZ~r 07 7 — U RFhERDSEEMRE 2 AT AT TH 5.
WIEIF R CIX, EICEIFBRM S NS 720, FFREZS IS AE ) R OSPIIRE TCAE AR 2 (S R E & 7 2 i
D K, W EER R O EAERGE A B, S O IZJFREZ B E T REIR O M 25 PR ML o 50% % 5 &
B Z &S PR & 2B F 2 PRI T 2 e U, BBisids i Aty AS I se S R At v S Bf R S L B
I R BT 5 s S & 2 IR RECGE O F & L CIIMIRIETCED T, A 5 O
JFRAMIHIR - OBRZE: - IFFALGE, FRUMERSGE, F~O SEMBEEOHH], JHFA O TNFa - IL-6
SEBOWH], AR HEORT, RO T7 R = 20WER EXEZLNTWE, S 512, Pl
W X ) BHIEMEOC IR SN D, ZoFE e LTXEY — BillR & ORI L HP0 N —PuikiE
A, SN G ER % EOBG B HITEN 5.

IR BT, B S N5 I IERDIFHERIRAE TIZIEE TH L IO DL LT, 50l Lo F
F—2 oM LR T, BHGL I ED Y POEFERIAEEIETT2Y. Zoko, UNKETIE
50U LD RF—=TIRL Y REVH A D7 T 7 b 2RINT X PFLERB 2 ERE LTw228, FA%E
AT RS =D ) A7 PR L REMIIRE T E v, MaEET T2 7 P VnESHRE L
THERE L, MERSRICHE D FHRRROFMIC L ) EHSWEMS 5 8 /87 T 5 LRRN2 OFNEFHEB >
50 E RF =6/ oN/27 T 7 b HWERFBREZOTRIIARIIARTH L L%, KA ldk
VR L 72, LRRN2 SBIONA F v — 7 =5 5 U, iy S 7 b orfe% X ) EiICFFfiT
ELWEEMDDH Y, 50U ED FF—Td ) A7 OV WIFEEY T 7 N ORWAT FE 2 E B 25ER] T &
bLEZ, MEEEDTND.

3. fEfER

N ARSI L SR INHA] DR X BHEAESUS O & & S ITREEIIZ I8 L C &7z M USIIR & <
T MG B F R SOUS & PUAR B ARG SUS I 20T S, — MBI ROS & v ) B2 T i B AR
OGS z$Ed. vy =a—1) YHEER, BRI, mTORHEH, X704 Feflagbes 2 LT,



HFASHE — dalr D3R 41

(%)
100

80 - S -.-.-.-.-..-...'-'-5*'"-.....'....... Incompétlble
el YE "= Compatible

60 - Identical

Incompatible : Other than identical or compatible (n=116)
40 1 Compatible:Blood type O donor or AB recipient (n=177)
' Identical : Same blood type (n=480)

20 -
0 . . . . . . . . . . (yr)
0 2 4 6 8 10
2 Survival rates after LDLT at Kyushu University Hospital grouped by ABO compati-
bility.

There was no significant difference in the survival rate after LDLT between the three
groups : ABO-identical (n=480), compatible (n=177), and incompatible (n=116).

SV T A B EAG PG O RIEENE, DRTICHARS EWEETIE R oz — 7, AT T R —1&
HDBED 5 CIFREICIR S N5 720, MERFRAE G OMAG b ([EINAST & 2 WIMEE O A H 1)
D FF =M LPFIEL 2 S, MEEAES N —2 5 0B TIE, 777 MFNOMmE
R SRR 2 5B 572012, TR EPMEIPUAD UGS 5 2 & T, B/ 7 7 b OIikEE %k
L, 797 MEPLIIZESL. ZOFFEIT COmMmES 2 Hl#ET~<<, PR - FEIIR~OZF OFEA 72
E, BFEFLRAPHE SN TE . 2006 4 A 0 5P CD20 $itfk ) v ¥ v~ 712 X b CD20 383 B
ML OBRE, MR X 2 BEFEPL B — MER A O b2, ABHEPEEIC X 2 PU A mH = G b
HHITEICLD, MEEAEE K> =205 OFBHMOBEIZMOMAEHLEOIFBAL L & Zx DR\
Bl F CRIMICEEEL 210 (M2). BEURGEBISEIC B 25 HLA BiRIcRFE SN D FF — iR
ORI O B FEm SN TV 5,

—hHT, BRHIARICED S SELFEERLOD 5 HRIEIHIF % 5841213 % Operational tolerance
MRALNT VD, JLEERSFO 7V — 7%, $IH%E T Ml % H 7 B iHEE AR IC X0, AR
18 H %12 10 Bilrh 7 61 C ORI % H b W R Tdp o 72 L s LY, AIRCHAEBBANEITH T 5.

4. FrififafE

FRRBSE (HCC) 12h4 A AR ROMZE L &0 EETH Y, B LI 2 Ic#Es HCC 12
T HEEREIERVWETZ A, RIFTIE 2004 4E 1 A2 6 3 T 7 £l GEIBERF - IR % 780 7 W ESS
T, HEHERAZESecm DUF 1M, F 7213 ES R KE 3em LU CHES 3 EULN) % w72 3 IERAE RN 2
FEBIZFR Y, HCC 239 2 Rt i & SN T &7 HAFRHSEES TIEARFEO HCC 12k § 5 4
RIF 24 965 ) % AT L, MES &K 5 em DIN, BES £S5 DN, BEE;~ — 4 — AFP 500 ng/ml DLF
(5-5-500 3&ie) THIUL, I T/ FEPEF] & LI L T L ERFBIBEOTFRICEERL, ZhETIs
JFHELE ENTWEBID 24% A58 72 % IR HERIGREE L 2 V55 2 252 LY (M3). o
FUZRE, 2019 4EMMFERTREME, 2020 4R AMRIFRHELC 35\ CTAFRIZ 51T 5 HCC 1203 B JFAS Al o> 15:bé 58
A7z 7 HARZEHE (5-5-500 ZLHEN D 5\ 3 3 T/ FHEP)) ISR S N7z, PO RBE &L LT
(&, HCC Zxt3 2 BEIHR 4 & ORMGHED O BIEIITH £ TI2 37 AU EoMEs e v, #Bibh 1o H
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Overall Survival Recurrence free Survival
() Within Japan criteria ® Within Japan criteria
100 4y (n=224) 100 == (n=224)
. L’H 80 A l‘- 91. 6%
- ]
" 79. 2% '\
60 B l-- 60 b ‘-—
TTemea- .- lecmmnnna loma=
40 - g 40 47. 6%
i Beyond Japan criteria 20 - Beyond Japan criteria
21 P0001  (ho45) P<0.001 (o)
0 - (yr) 01 (yr)
o 2 4 6 8 1 0 2z 4 & 8 10

3 Survival rates after LDLT for hepatocellular carcinoma at Kyushu University Hospital.
Overall and recurrence-free survival rates of patients who met the Japan criteria (n=224) were significantly
better compared with those of patients who did not meet the Japan criteria.

DINIC#ER CT & % 1id MRI T HCC 2SHT HARIEHENICH F o TWD 2 L 2 BT H2LEDNH L. S
SICF & 13 HARZLMESER] T L PIVKA-T1 300 mAU/ml Kiili OIEBITH UL, BEEITRIFTH A & &
L7119,

RN A KT 4~ 2021 4R HCC BB T VI A AT, WM Child-Pugh C fEFITH H AL
WHNIZBE T o TWAHDIHERIN TV S, AR TRFFMENFESINLRY, HCC IZIZFER, Hr
e, FEMREL, ITENE, SEWIREDMTDOND 2 LT, B IE > T < B E O RERILAT
550 HCCIZx 4 2EMA 2 AT 5. HCCIZH T 20EF = v 7 KA » FHER D RBEEH & 720,
SHmBET = v 7 RA v MHERK SR ICHBME L BT 2 EASEMT 2 RESH L. I NET
PD-L1 JURIEERZ I % [T L 72 & O LD 2\ s, PD-1 Pufkfe 5% ISR 217 - 7235 1%
BRENBW. ZHTTOHED S PD-1 HEEGHICIFRIEZ 173 2581213, RfGH% 6 AR DL
ORI S LETH A Z EATREEN S, RO <, RIBTILPRBEHI21E HCC ISR 3 2 i #
OB E T 37 AOMBAREBT TSN TWAEZD, FHEEERREITIZHRSE Lo 5w E v o 22fHEIE
HDHDS, GEF v 7 BA 2 MHERN X BMHHEREIRIN L 2 5T REDSD 5.

RSB 2 LRI 5 T2 H 5 720 HCC 25F 52k &, EOMKITR (, MWEHE~0uid
WL HEEVEHETH L7200, HERWEOHHR T 5. FRMEITE L CIARHIR R b H
WIZRIEERETH HH, NWEHIBRAREGIC T 5270y v 3+ —PHER D L WVILHEEF = v 7K1~ M
EROBFEDME SN TN D, BEF = v 7 RA ¥ MHEFANIRERER RS D 5720, FBMEO S
TIRAMHEM OGS EHEETH ), Rl 2 GBI 2 — 2D REIE L Tnzen,

SHEROEE

RIFNZ BT 2 PR RIE BT AR 400 BIRT# CHERS L T\ 47285, IFRBHE IS BB X4 2,200 AFAfE
LI SN THE, oF ), HRHEZ T SIUE, BIAEEIE S N TREMD S 2 KFA &5 E
D 4/51%, FBHEOEER T o> Twah, BB T O EBERIMZ, Bk % G2 ERR IS H
DO T VB AIMEILT: B — 25 ORI, HMIERIC X 2 ISR ATy FmEmEn,
F =T = VOIRIAALN T D, BFERBALD 5\ 1diPS Ml % w72 NI ZE L o S
TWABY, BHRIGHE TIZEBMALETH S,
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Recent Advances in Liver Transplantation

Tomoharu Yosuizumr

Department of Surgery and Science, Graduate School of Medical Sciences, Kyushu University

Abstract

Liver transplantation (L'T) is an established treatment for end-stage liver disease worldwide. Living
donor LT (LDLT) has increased because of the disparity between the demand and supply of deceased
donor organs in Japan. As of 2021, 10,836 LTs had been performed in Japan. There were 715 deceased
donor transplants and 10,121 LDLTs. The most frequent indication for LT was cholestatic disease
followed by hepatocellular disease and neoplastic disease. Alcoholic cirrhosis and non-alcoholic
steatohepatitis have increased as an indication for LT. Graft outcomes after LDLT have significantly
improved because of progress in surgical techniques and immunosuppression. Five-year patient
survival after primary LT from a heart-beating donor was 83.1%, whereas that following primary
LDLT was 74.7%. A right lobe graft is considered to have a better outcome compared with that of
other parts of the liver. However, donor safety must be considered and unnecessary surgery should be
avoided for healthy living donors. Attempts, including simultaneous splenectomy, have been made to
control excessive portal flow to a small-for-size liver graft. Rituximab was introduced to prevent
antibody—mediated rejection, which has a high rate of bile duct and vascular complications after ABO
incompatible LDLT. Hepatitis B/C virus recurrence can be controlled using an organized treatment
strategy. The Japanese Liver Transplantation Society has established new LT indication criteria for
hepatocellular carcinoma patients, which are called the Japan criteria. Donation after cardiac death and
machine perfusion may be future possibilities to expand the donor pool. We herein review the
literature and assess our current knowledge and strategies for LDLT.

Key words : liver transplantation, small-for-size graft syndrome, Rejection, Rituximab, Hepatitis B
virus
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