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Pediatric living donor liver transplantation:
analysis of a single center experience of 100 Transplants

Clinical Research Center, National Center for Child Health and Development,
*Department of Transplant, Surgery National Center for Child Health and Development,
‘Department of Pathology. National Center for Child Health and Development

Hisako TANAKA', Tetsuya TAKIMOTO', Seisuke SAKAMOTO’, Akinari FUKUDA’,
Toshihiko KAKIUCHF, Takanobu SHIGETA’, Atsuko NAKAZAWA', Mureo KASAHARA®

[Summary]
[Background] In Japan, about 130 pediatric liver transplants are performed every year. However, detailed nation-
wide data about risk factors and complications of pediatric liver transplantation have not been fully analyzed. The
aim of this study was to present an overview of our experience and to clarify important parameters necessary for
nationwide statistics of pediatric liver transplant in the future.
[Methods] From November 2005 to Aagust 2009, 100 living donor liver transplantations (LDLT) for children aged
<18 years were performed in our institution. The recipients consisted of 46 boys and 54 girls aged between 1
month and 18 years {median age, 14 months). The analyzed parameters include primary disease (indication), preop-
erative status, model for end-stage liver disease (MELD) /pediatric end-stage liver disease {(PELD) score, rejection,
post-transplant complications, patient survival, duration of bospitalization, and cause of death. We also compared
our data with nationwide statistics from 2006 to 2008.
[Results] As for indications, cholestatic disease was significantly less frequent than nationwide statistics and there
was a higher incidence of metabolic diseases and fulminant liver failures. Moreover, infants aged<<12 months ac-
counted for 46% of recipients in our institution. The overall 1-year and 3-year survival rates were 90% and 87.1%,
respectively, with a mean follow-up duration of 1427 months (range, 1-56 months). The risk factors of long-term
hospitalization 260 days were a MELD/PELD score 220 and acute cellular rejection. In fulminant hepatic failure,
acute cellular rejection developed more frequently (p =0.02)
[Conclusion] We summarized our experience of 100 pediatric LDLT. A MELD/PELD score of 20 or more and
acute cellular rejection were risk factors for long-term hospitalization, although they were not related to patient sur-
vival in pediatric LDLT.

Keywords: living donor liver transplantation (LDLT), pediauic patients
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¥-GTP, T-Bil 2 &

3. A&

FEEHICDWT, Microsoft Excel 2007 %W
R, s o0AEEB IUBLEOBRE ZITV,
IMP 7 % Fv> T Pearson @ ¥’ 58, Fisher O IEFEME
(i, MBS, RRETEOR T o7
BREICBIT AHEERE 013005 (5013001 &
L7z,

SEBEE OB, BARFBENES - FFBH
FEGIGHBRELY, LIV boREE (EMEIT
BAH, @R TH4FsscsgsLEny
FEFF—0ABO MEELEEE] 00Xz v, LB
28 £ T 2006~2008 EOFIgMEE Eib L7122,

YA ZRTFICE LT, BRBSES X ORERS
B (S ok, sl B, =
D) 12, TRICEETLAEEILNLEEZHREL
7oo F7o, AW TIEMEAER H 6 HU L EH
ABEE L, VAZEFEBITL,

m # S

1. LYEIY POBK

Beyy—DLIEIr PORBERTICRL
7oo WIMIOBFEEREEOIRE L 4 5 MELD/PELD A
ATORIIEIZ 19 TH - 72 FHEMOBHRMEIT 9
R 18 43T, MM E D H fE L 770 mlkg TH o 72,

2. BRI

Bl y — BT FEY3ADNR— ATl
HITRHAIT SR THE Y, 2006 i 18 Fl, 2007 4
1322 8, 2008 1L 33 T, EABIMEMICH o 72,
EERONEFBHAZICED 5484, 2006413
15.1% (18/119 1), 2007 4Ei% 17.9% (22/123 #), 2008

E’1 LIFPIVIORE

HH Median Range
MELD/PELD A 217 19 0-52
777 MFE®R (g) 2425 72-750
FHFERE (min) 558 356-1358
& (mikg) 77.1 2.2-896.7
CIT (min) 37 10-164
WIT (min) 33 21-81
Wt TEREH 49 9-404
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M - EVREERNEL Y ~CBU AN RERFREOERE B1 )

03
19
~1

EREERME 52—
(187 R )

2 E#HE
(18 &7, 2006~20084F)

FREZE or 2.4%
oo, 53 %

RERF T £
11.4%

AR EL
13.3% \

R1 LIEIC MNOREKERSE

13 244% (33/1358) EBAIZHEMLTETHAS,

3. LYPIVMOBERENE

By y—TiF, B o HEROEHEYRLE
< 43.0%, R TREMHEEBRI25.0%, HERTEY
19.0% Thotz (B1), —F, SERET (2006~2008
EOTFHE)?PTHE, Bt oHHERORENFRED
< 65.8%, RWTBEEESY, 133% BHENA 4
H114% ZEH T2 (B1), SEERIFELTHS
A, Hr vy —TREEHREERELT, BT o
HEEROHEPEL, REMEEECHERT£0E s
D& Do 72 (FEKE o 3FNFN0.01, 001, 0.05),
540, AHBEBOHTER2IIRL, St
¥ — ORIEERIIE O A5 E4 1L, Wilson's disease A°
8.0% (225 Bl), OTC deficiency 7% 16.0% (4125 ),
glycogen storage disease 7% 16.0% (4/25 ), methylmalo-
nic acidemia 7%40.0% (10725 fl) TH-7-7%, £EHK
R EFENER, 352%, 164%, 19%, 11.5% Th -
7oo Hb vy —E2ERFE E B L T, methylmalonic
acidemia DEIEDTE £, Wilson’s disease DE& AW
G hols (BEKEwZE HI2001).

HEH S » MR R O ) BILERMEOH &, St
Y& =T 90.7% (39143 B), SBEETIE89.5% T
Y, BETFTRED ) bEREAHOR &, Mt s —
T 89.5% (171961, BRI TIZ83.7% TH Y,

£2 AHERBORR

BHE HEPIEL
Wilson’s disease 2
OTC deficiency 4
Glycogen storage disease 4
Methylmalonic acidemia 10
Carbamy! phosphate synthase 1 deficiency 4
Propionic acidemia

wE 25

WTFNLEELZEZED LN o7,

R2iccEHoEMTEEY (ERFBHE nEe
I E® B Y Y U ¥ —OEEERL2,2006~2008
EOEHER, BT oBEEEN 11T THE0D
W3t L, T 38.0%, BUETAREIE 32.6% %
HH Tz,

4, LIPIL FOBEEBER

MLy y—OL YYDy N OBEEBERIE, 18R
WAEED460% FHOTEY, REEES A,
PREIR 12 ATH o7 (H3), ONEFE
iR (2001 46 5 H~2005 % 11 A, 756 oHE"
kAL, HEEOERIITAA~I65E, HRIED
BeHATHY, By y—0FrEETHELZT
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Bt S o teEE
feaeE
MEFTS

BXtos—

e R BN ) 54

2 2EICHED R L 2—OEFEE (2006~2008 &)

- Median = 14Month

H

OCHIERE

| Range =1~200Month

| mEE TS

0 1

2 3 4 5 6 7 8 910 11 12 13 14 16

OffEE
BITEE
Oz 0t

= =3 =

3

B3 LYPICMNOBEEBER (BEEESE)

TWAHHERIZH 72,

S50, EERMOEICERE L TRERSEIC
b &, B o WEE B 47.8% (2260, BUEIT
el 23.9% (11 60, REEREDN 19.6% OF) %
HOTWi, 1EUD EOEFAEE LT, BitS -
PERBACRR 5O TVA I LTS 225,
MR R L BRSO &R L Tz, i
BHEFFA&IZoWTE, 1 EREVedho 57.9% (11/
9B ZEDTVWAEIEFAh ol TOR, 1EM
ETIEIBH D - BHEEI389% & 4%, LB

HEN26% LEo72 (R4) 2%, HELERIAL
Nhhrol =029, F72, | BRETIE, BEs
AACERFEREEZ BT SRV YYDy Pogad
BLE 2% 2 ED, 851, F09 580.0%
JBH ) o HEREN SO Twi, 72, &% 1780
BHG 3 L, BERFTR&0-0BanFiEsEL
T H o7,

5. ABO MKELE&RE
LYy bk FH— @I ABO IiEEIRE 45
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Bt a2— (1R HE)

FEE _Toft

BHER T2
23.9%

My z2—(1EkE)

Ot
HEE s56%
5.6%

FEzE
5.6%

BHERTT £
14.8%

 RmMEE
2989

4 LYEIYMORKRBSE (FH5)

B oL, SR TARDLE140% THY, SEH
2o 125% 1 EBM L Tz, L L, e 208
LTHETAE, REATIERUETS6%, 1%k
WT2BI% v HEDTEY, | BRETHEEIISZVIL
Aotz (p=0.01),

8. LYEI>  ORELES

By y—DLIYYIY P ehEol EEERR
90.0%, 3HEFRIEITH-7- (B5; FHya
HREERS 14227 B H (1~56 7 A)). EEEKE O 14
ETERITT3%, IEEFEIEIIRTHYY, Bt
vy —EEEFE LD R PEDI o,

FEBSEMC 1 £4£FE, 3FE4AFETLD L,
FEH S oW MEERIZE B 12 88.4%, ABHEERIZ LD
12920%, BIFEFFAEIZL 4I0895% TH D, FHEE
NI AEERIIEEERAON o7 (H6, p=
0.62), &EHE (I8EULLED) O 1FEEFE, 3
AEHETEERE, FEM ) o MR T87.0%, 85.4%, U
BHEER T 89.2%, 85.8%, BIENAT&T 75.0%, 71.8%
THY, FEERERTERVY, RBEEEE - BE
FARETHEL Y5 -~ OREFAFL2ERFSZD LN
720

YA ZAFIIoOVTRBEFELHRE L. BHs
LR TAL L, £#h, W5, MREBEEE, MniiE,
MELD/PELD A 27, &HHECEHRIEG, BMIECH

1.0
0.8
0.8+
0.7

1EAETFRI00.0%
SELEFEI87AH

0.5+
0.4
0.3
0.2+
0.1+

0.0 T
10

U T
30 40 50

EFERE

T
20 60

Hs RELEER (BES2H)

HBEVWTNIEE T loBEEZALM P2
(F3). FEEIIHETTS &, 1B oWHEEELC
BWTMELD/PELD A 2 7 EEICHME L T
(B7)o 1EEETESE, 3EEHFEL (2 MELD/PELD
ATTH0KBOETIZ9% THEOIIHL, 208
LEOBETIZ700% THo7: (p=0.03).

Y X EFOEE
BHifl&ds LUCREESEN (B odiksE
B, RBMERE, BETL) 1o, £IE, &BHE - B
RIG - BRiE o 8, WERERBH (60 BEL, 90
BULE) ZEOFBICOWT, BETAEELOND

7.
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LR Fr—

0.0 | RIS

0s BT o BaE —
ﬁgi BIERFT~£ e
fioe Z Dt

0.3

0.2

0.3 p=062

0.0~ g T g T ¥ T T T ¥ T T

0 10 20 30 40 50 60
EFRE

He RREFEE (RRBEHMER

F3 RUELEFEORH (pE)

ik I8H 9 oWl SRR BEIFTRa

{n=100) {n=43) {n=24) (n=19)
ARy (DR, 18D 0.70 0.68 0.70 0.78
R (B, i) 0.78 0.63 0.20 0.46
mMiEEEAE (e, THE) 0.25 0.53 0.20 0.46
HECREE (B, AR, ICU) 0.66 0.10 0.41 -
MELD/PELD 227 (20 3, 20 Ll 1) 0.10 0.03 - -
BHAE (B, M) 0.07 0.11 0.18 0.19
RS (f, ) 0.50 0.10 0.45 0.84
BofifE (4, #%) 0.71 047 0.56 0.56

1Yy sk EEESY

1.0 =

g-z: '_1 1, 3EATFE 193.9%(n=33)

0.7+

> )

oo 1, SEERE700%(0=10) |z
£ 0.5+ 20*5% —
# 0.4+

0.3+

0.2

0.1 p=0.03

0.0 L e S S AL S A R

0 10 20 40 50 60

30
EFAM

7 MELD/PELD ZA7ICL 2 RBEERE (Bt -EHER)
UToORERFEMmE L. £, W, miRiEar, 7a
WETIREE, MELD/PELD A I 7 &1FE - 56 5UG - B FRIZ, WMBERBYE (60 B oBH AR 406
MEDHEIDOWTHEL, TOHERTRIIRL 2oWT, W{DOPFERENAS R, BHEFEHE
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F4 UZRIETFOREH (pfE)

FHW s (n=100) 4:3E EHiE EERUE BulsE WitATEE B #(60) Wi e e H % 00)

F 0.79* 0.99* 0.22* 033" 0.45* 0.92*

FE5 0.79* 051" 0.37° 0.78* 0.56* 0.59*

BEENTE - 0.60* 0.29% - - —_

MR AR 0.63 0.937 0.65* 1.00 0.17* 0.44

HIATIREE - 0.50" - - - -

MELD/PELD 237 0.14 0.547 0.45" 0.07 0.02" 0.40*

AbEE 0.04%* - 0.81" 0.02 0.44" 0.004

i 0.29 0.82* - 0.50* 0.02* 0.65"

B AE 1.00 0.02 0.50" - 0.25* 0.22

BB o @ (n=43) #3F P IEMRT BusE # i TER B £ (60) Wt A #{90)

R 1.00 0.18 0.33" 1.00 0.42* 0.70

R 0.63 0.72 0.72* 0.35 0.21* 0.66

M RGE A 048 1.00 1.00 0.48 1.00 0.57

Z RPN - - - - - -

MELD/PELD 22T 0.07 1.00 0.13 1.00 0.16 0.66

HiHE 0.16 - 1.00 035 0.79* 0.08

IEHEUS 0.14 1.00 - 1.00 0.18* 1.00

B g 0.57 0.35 1.00 - 0.67 1.00

RHEEER (=25 H:E &P EMRES BumsE FE TR B 5 (60) FrntEk B #(0)

EfG 1.00 0.68 0.03** 0.26 1.00 1.00

&5 1.00 0.41 0.66 0.02 0.68 0.11

ML A 1.00 0.60 1.00 1.00 0.60 0.53

R IEVN - - - - - -

EhE 1.00 - 1.00 0.51 1.00 0.10

HEHS 0.28 1.00 - 0.06 0.67 0.29

ik 1.00 0.51 0.06 - 0.57 0.52

BHERFAZ (=19 43E EbE ERRIE BULE WtadEEt B #(60) AAAERR B (90)

i 1.00 1.00 0.66 1.00 0.64 0.59

R 0.47 0.59 1.00 0.51 025 1.00

MR E 0.47 0.61 1.00 1.00 0.61 0.53

AiFRE - - - - - -

MELD/PELD A2 7 - - - - - -

BHHEE 0.48 - 0.66 0.51 0.32 0.59

UG 1.00 0.66 - 0.51 0.04 0.09

ik 1.00 0.51 0.51 -~ 1.00 1.00

S EY ok HEESY, T Pearson O ¥ RRA, 7 Fisher OEMEE (TRIEE), TEIS L Fisher DIEWHE (BB
FR D ORFRE - EDD), MR B, 1R, mBEEEAE GBS, AEA), WIETIE . (8%, AR, ICU), MELD/PELD

AT7 L (20 %, 2080k, B0 OF, &), EREE . CF, B), BuE . (F, &), WEEREE 60)
60 B L), WitERAE o
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100 =
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40
20
0_.

BRI D iR R KRR BliERT S

(n=16) (n=9) (n=12)

B8 REARKSUIEERICOFR (ERBESER)

Ti{d, MELD/PELD 2 2 7 %20 Lh k (21734, p=
0.02), HEMAEIGH Y (2039 B, p=0.02) O H D
BHEIZGWIEWGd o7z, BEESEMIIADL L,
BHERF ARSI BV TIEEEE & OBENA LT,
812, MOV IERIIOWTIESRICO 8T
RL7ze W& e QU Lofle, EEES
AbNEEE, BT o B E 50.0% (8/16 §1),
RBEEE333% 390, BHEFR&75.0% (9712
) Tdorz, EHEUSE, BHD - BERLAH
B TIERMARO Y A 2 HFIIh b o205,
BIEFAETEHEERELHEBRL TR I g o2
(p=0.02). FHMHERD I, BHAEETO0
f, RS o HHERTe04 B, CHHERET69
g3, BUEFTLT718BTh o7,

v. & =

Lk s —-ONEFBBEHORE S, wW{DhD
jf[]ﬁﬁ§‘/f%" % 7}17}:0
BEAHEOLIEZ Y MIBWT, £2EKEOR

gl

PEHHEITIL 65.8% & &% 2 JEIF S - MR DS,
By —TIlE43.0% EEh o7, $10, 18U E 18
BMEWT38I% THol &3, Hbry—DfEit
d o EENOE A LB SN D, i,
USRS L UHEIN A o6, aEFEIL
L THIEMICE D o 72, B, 1 RERE TR
RENT239%, 1ML R I MR TIHCBER N
20.6% &, FNENIEWICHETCH o7, Fio, Bt
v — IR RIAT46.0% L RERE EOTwi, B
EEHR LT, B ¥ —0ERTIEZVIEHE
WERD,

by sr—-nLI ¥y b OBRBEFRE, 1445
FHRH90.0%, 3ELEFERN871% T, SEMKETLY
RREh oz, BEIEIEEVY, —RICBEEET
HEETH B & EN TV REHEBCREF TS
WewI ML - OREBMETEET AL, BT
BEMEREL TV AZOTERVWAEELLN S,

X5z, EMAROY R 7 BFERFLAE DA,
BHEB &R Tid, MELD/PELD 227 (2080 L), 8
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WEIB (Bh) LoEEFEDLN, BEESENIC
BB L, HEFASIIBWTEREILE OFEFR S
Wz, BUEFAE o L i LT, PHHRE
BHEZ7TI8ALELEL, EERICYREETAR
HEIEFTWIOTE A LB SN D, BIFEF
AT, BARMERETS Voo, ARMEE
WORDIIRRERECONMFIEETH L EER
LB, —77, CEEFE BRI, ST
B WEEEALESERNSE(, JhAAREEO
EEIZ D> TV LA RS 27,

V. bW

W, SETHRTSNANERERON45D 1 %
Bl = EHDTWDEA, RFFETAHALNAFE
B, &5VIMEERCHERf e Y b
FHECEORHRIL, HEr - HMEOLOTH ST
YD), SRR EORBEIEEI Do EF R
L, LitL, Hty—0mBETiE, £id
UEHERENS S, 1HEBHY OERMEDS
L, EMZFEEHERVATETH . L9
FRLERELEL-OIR, dIBERENEILET
HBHD, B—br s —RECEER» S 5.

—7, Bty —-OEEHEE L SRR L OB
&0, ARFBEVRSOTFBEEFNEHFRE T
LS, FAZTTIRETER2EENIETHo
7oo BENREIOEFHCB LTI, MEERAORED
—ELTHESNTWwALD, BERHMOLIET
PREFEOTRBEERL VDI LERTERR
T, L2 L7AaAs, RBRT, IRFREE 1HEMLE
TRHEERERFELLIEVIFERELELN, RO
SHEFIVEMTHAIEPEIND,

F 7, BEREBRICOWTR, MEERKATRHE
AHD, KATED T AN WRNEHFFEORESR
LdH 5, EEFRTORBARTE, R#@EERED
(204 OFBISEIATWA/MED AL, K
ADOSENETHY, NEORTHORERD [£
o] ho~7EEEv, BEL L, RBEERD
[Z @] 121 carbamyl phosphate synthase 1 deficiency
%2 ASS /RIBSE, propionic acidemia HFSEFN5H L&

LB, BIE, SEAETHY, oL RE

E51, MREBKRALELRY, FBEICLZHE -
RENOPBIREEELHMETH L, BENLZ
5, FEHEBEOLYEZY POKRE - #EILOWVT

iE, WSoPHEFHIZLon, BEMIIhSTF
BlzowTlREEAEHSR TRV, £oT, L8
OEE - FECHTAEE, AL, FE, ORE,
B BEEE, BB ALES, HRILE S, 1Q, DQ
SABEIHEEENER, FosEBIA TR
EERYETE,

Blokdi, MEORFBHSEEFIIHLT, &
BEHORESLFNLEEHRREOLTEIYFEEN S,
KPFROBREILL - T, ZLOEEFIEIREN-T
Wik kb, 2 EELRTERTEY, 45,
SENLF— 7R 20 L) L OGBEII ORI TS
SEFBERLIWEHEITVWES,

%k, KEIEO—HESE 28 B AR ML S
E U 46 B RBRESTRELL,
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