
第3回 肝臓移植の基準等に関する作業班
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1.

肝臓移植のドナー適応基準 ロレシピエント選択基準の改正について (案 )

ドナー適応基準の改正 (別紙 1)

慎重に適応を検討する対象として「HBc抗体陽性」及び「先天性の代謝性肝疾患の保
有の可能性がある者」を追加する。

また、重度の全身性疾患に関する項目を集約する。

レシピエント選択基準の改正 (別紙 2)

(1)血液型の取り扱いについて

①  生後24ヶ月未満の小児については血液型不適合の場合も一致・適合の場合と
同等程度の生着率であり、臨床においても血液型不適合のための術前処置は不要

とされていることに鑑み、移植を行う医学的緊急度の高い者に限り、レシピエン

ト選択の対象とする。

②  ①により対象となる者を含め、生後24ヶ月未満の者については医学的緊急度
9点とされている者は血液型の一致、適合、不適合にかかわらず、血液型の加点

を1.5点とする。

【検討事項】

更に生後 24ヶ月以上の者であつて、医学的緊急度が 9点とされている者は一致、

適合にかかわらず血液型の加点を1.5点 とする

(2) 分害1月干

分割肝にするか否かの判断については、現状通り、第 1位候補のレシピエントに

係る移植実施施設にゆだねることとし、今回はレシピエント選択基準に盛り込まな

いこととする。

(3)肝臓小腸同時移植の位置づけ
肝小腸同時移植希望者が肝臓 レシピエントリス トで 1位になった場合、小腸レシ

ピエントリス トでの順位にかかわらず、当該者に小腸を優先的に移植することとす

る。

一方、肝小腸同時移植希望者が小腸レシピエントリス トで 1位になつたとしても

肝臓を優先的に移植することにはしない。(この場合、肝臓は肝臓レシピエント1位

の者に移植される。)

(4)小児 ドナーからの提供の場合のレシピエント選択
【子野米斗2】

2.



<肝臓 >臓器提供者 (ドナー)適応基準 (案)

1.以下の疾患又は状態を伴わないこととする。

(1)全身性の活動性感染症

(2)HIV抗 体、HTLV-1抗 体、HBs抗 原などが陽性
(3)ク ロイツフェル ト・ヤコブ病及びその疑い

(4)悪性腫瘍 (原発性脳月重瘍及び治癒 したと考えられるものを除く。)

2.以下の疾患又は状態を伴 う場合は、慎重に適応を決定する。

(1)病理組織学的な肝臓の異常

(2)生化学的月干機能検査の異常

(3)1週間以内の腹部、消化管手術及び細菌感染を伴 う腹部外傷
(4)胆道系手術の既往

(5)長期の低酸素状態

(6)高度の高血圧又は長期の低血圧

(7)HCV抗 体陽性
(8)HBc抗 何【陽性
(9)先天IJ三の代謝性肝疾患の保有の l ll能性がある者

(10)重度糖尿病、過度の肥満、重症熱傷、その他の重度の全身性疾患

備考)摘出された ドナー肝については、移植前に肉眼的、組織学的に観察し、最

終的に適応を検討することが望ましい (移植担当医の判断に委ねる)。

付記 上記の基準は適宜見直されること。



肝臓移植希望者 (レシピエント)選択基準 (案)

1.適合条件
(1)ABO式 血杷
ABO式血液型の一致 (identical)だけでなく、適合 (compatible)の 待機者も候
補者として考慮する。

ただし、移植時 2歳 (生後 24ヶ 月)未満の場合には医学的緊急陸 9′点の場合に限り、

不適合 (imcompatible)の 待機者も候補として考慮するし

(2)前感作抗体
当面、選択基準にしないが、必ず検査し、登録する。

(3)HLA型
当面、選択基準にしないが、必ず検査し、登録する。

(4)搬送時間 (薦而許容時間)
臓器提供者 (ドナー)の肝臓を摘出してから12時間以内に血流再開できることが望
ましい。

2.優先順位
(1)医学的緊急性

予測余命が lヶ月以内 9点

予測余命が lヶ月～6ヶ月以内 6点

予測余命が 6ヶ月～ 1年以内 3点

予測余命が 1年を超えるもの 占
い

ただし、先天性肝・胆道疾患及び先天性代謝異常症については、肝臓移植が

治療的意義を持つ時期及び患者の日常生活に障害が発生している状態を考慮の

上、上表に規定する′点数のいずれかを用いることがある。

(2)ABO式 J五液型
ABO式血液型が一致 1.5点

ABO式 血液型が適合 1.0点

(案 1) ただし、選択時に 2歳 (生後 24ヶ月)未満かつ医学的緊急陸 9点の待機者
1



(案 2)

年齢 (選択時) 血液型 力日′1無

医学的緊急性

9点の者

2歳未満 問わない 1.5点

2歳以上 一致・適合 15点

上記以外の者 全年齢 一致 1.5点

適合 1.0′1ミ

3.具体的選択方法
適合条件に合致する移植希望者 (レシピエント)が複数存在する場合には、優先順位は、

以下の順に勘案して決定する。

(1)優先すべき親族を優先する。

(2)2.の (1)、 (2)の合計点数が高い順とする。ただし、これらの条件が同一の移
植希望者 (レシピエント)が複数存在した場合は、待機期間の長い者を優先する。

(3)(1)又 は (2)で選ばれた移植希望者 (レシピエント)が肝腎同時移植の待機者
である場合であつて、かつ、臓器提供者 (ドナー)から肝臓及び腎臓の提供があつ

た場合には、当該待機者に優先的に肝臓及び腎臓を同時に配分する。なお、i4_ばれ

た月干腎同時移植の待機者が優先すがき親族でない場合であって、腎臓移植希望者

(レンピエント)が優先すべき親族であるときは、当該腎臓移植希望者 (レシピエ

ント)が優先される。

(4)(3)に より、月千腎同日寺移植希望者 (レシピエント)が選定されたものの、
移植に適さないことが判明した場合には、腎臓移植希望者 (レシピエント)

準で選ばれた腎臓移植希望者 (レシピエント)に腎臓を配分する。

(5) (1)又 は (2)で選ばれた移植希望者 (レシピエント)が肝小腸同時移lLIの希
望者である場合であつて、かつ、臓器提供者 (ドナー)から肝臓及び小腸の提供が

あつた場合には当該待機者に優先的に月干臓及び小1易を同時に酉己分する。なお、選ば

れた肝小腸同時移植の待機者が優先すべき親族でない場合であって、小腸移植希望

者 (レシピエント)が優先すべき親族であるときには、当該小腸移植希望者 (レシ

ピエント)が優先される。
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(6)(5)に より、肝小腸同時移植希望者 (レシピエント)が選定されたものの、肝臓
が移植に適さないことが判明した場合には、小腸移植希望者 (レ シピエント)選択

基準で選ばれた小月易移植希望者 (レシピエント)に小月易を配分する。

4。 その他

ABO式血液型の取扱いや優先順位の′点数付け等、当基準全般については、今後の移植医
療の定着及び移植実績の評価を踏まえ、適宜見直すこととする。

また、将来ネットワークが整備され、組織的にも機能的にも十分機能した場合は、改めて

ブロックを考慮した優先順位を検討することが必要である。



小児 ドナーからの提供された肝臓の分配について (案 )

1.改正案
・ 18歳未満の ドナーからの提供があつた場合には、移植時 18歳未満のレシピエン トに一

定の加点を行うこととするも

。加点の点数は医学的緊急度に逆転を生じない程度とし、1点 とする。

2.考え方

①  18歳未満の小児レシピエントは 18歳未満の小児から提供を受けた場合、大人か

ら提供を受けた場合と比較して顕著に長期成績が良いことが示されている。(参考資

米斗1 )

②  大人のレシピエン トは 13歳未満の ドナーから提供を受けた場合、肝動脈血栓症の

発生する率が高いことが示されている。特に移植肝の容積がレシピエント推定肝容

積の 40%未満であると、その発生率は高率であつた。 (参考資料 2)

以上の 2点からドナーが小児の場合、小児レシピエン トに優先的に配分することとする。
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Bα cλ6rro“′|こ  Impro宙 ng grart survival arter liver
transplantatioll is an important gOal for the trans‐
plant comnl・ lnity,particularly gilven the increasing

donor shortageo We have cxanuned graFt survivals of
livcrs procured from pediatric donors comparcd to
adult donors.
lrorJzο ds.Thc cffoct of donor age(く 18 ycars or≧ 18
yers)on grraft survivals for both pediatric and adult
uver recipients was analyzed using data rcportod to
the UNOS ScientiF■ c Reglistry from」 anuary l,1992
tl■rough Docembei 31,1997.Graft survivJ,stratined
by age,status at usting,and type of transplant、 vas
computed using the Kaplan‐ Mcior method.In addi¨
tion,odds ratios of graft Failure at 3 months,l ycar,
and 3 years posttransplant were ctalculated using a

lUCLAヽledical Center.
2 united Network or Organ shaHng.
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1nultiv`lri,lto loLFistic rcLrreSS10n analysis cOntroHing
for scvcral donor and l・ ecipiel■ t ractors.MOdeling,1l s_
ing the lINOS Livcr A1locatiOn Modcl invcstigated tllc
irnPact oF a pl・ oposed Policy trlving pediatric PatiOnts
preforence to pOdiatric donors.
Reslι′ιs.Botvlcen 1992 and 1997 pediを 、tric recipionts
received 35.60/O of Pcdiatric aged donOr uvells.In 1998
the porcent or chilaren dying On thc list was 7.4%,
COmわared with 7.3%of adults.K21plan‐ Mcier Lrrart sur_
liva10 sho、ved tllat pcdiatHt patients recei、 パng livOrs
r2・ Om pOdiatric aged donors had a,81● /● 3‐year LT」比
survival compared、 vith 63%if children reccived livers
rrott donOrs≧ 18 ycars(Pく o.001).In cOntrast,adult
rccipicnts had sin■ ilar 3‐ ycar graft survivals irrespec‐

tive of donor age.In the multivariatc analysis,thO
odds of graFt failure were rcduced t0 0.66 if pediatric
rcciPients received livers from pcdiatric aged dOnors

(Pく 0.01).The Odds of graftrailure were not affocted at
any tiコnc Point For idults whcther they received an
adult Or pediatric‐ agod dOnor.The modcung rosults
showed that tho numbcr Of pedintHc Patients trans_



1284

status 2B was increased by at most 20 days.

cadaveric donor suPI,ly・

The nationwide donor shortage has forced scrutiny Of our

practices of orgah a1locatiOn.In par6cular,liver anOCa6。 n

policies have been the subiect Of intense debate extending

beyond tlle lnedical profession to the pages of tlle lay press

and tlle∞ rridors of the federal govemment(1-イ ).The isSues

ofwaiting time and mortality while waiting are ampli6ed for

liver transplant candidates(5)(and heart transplant candi‐

dates)もccause unlike kidney tTansllant Candidates,no sus―

tainable form of artif■ cial organ support e対 sts.In sudh Pa―

tients a1location policies therefore take on a new urgency.If

tl■ere were unlimited nunlbers of organs tlle justtce of the

argument“ sickest irsti'Is undiSputed.However,given the

linllted organ supply,cOnsideration must also be glven to the

露棚 ,鼎ユ]ぷ[∬∬i蹴
°
」犠きT瞥掲

survival?

Several investigators have identtied● ctOrs that arect

outcome ater pediabttc liver transplantation.Not surp」 s‐

ingly,as in adultliver recipients,the mostiコ nportant predic=

toris medical urgency(7).Although the tecl■ nical chanenges

are considerable,young age itselfis not a predictor of poor

outcohe in e),c五 enced centers(8-11).TO date,donor factors

cOnsidered have focused on whether the use olpartial liver
grans arects the outcome of pediatTic liver redPients.The

use ofsplit livers(one Cadaveric donor divided tЮ  proⅥ de two

transplantable sepents),reduced livers(a cadaveric donor

liver reduced in size to produce one transplantable segment),

and living donor grafts,have already been shown to decreaie

tllo moiality ofpediatric patients awaiting lver trallsplan‐

tation without decreasing patient and graJし su「鳳vals(12-

14).However,the efFect of pediatric versus adult donor age

on outcome has not been well studied.Our prelinlinary data

showed that the maioHty Of livers procured'Om pediatric―

aged donors(<18 years ofage)were transplanted illto adults,

1lthough proporuonately tlle sape number oFcl■ ildren dic on

the list as adults.This infomation caused to us questiOn

whether tlle outcome of pediatric or adult recipients was

afFected by tlle age of the donor.We postulated tllat if tlle

results of this investtgation showed that pediat五 c liver re‐

Cipients beneited ioln recei宙 ng a donor of a pediatric age,

as measured by improved graft and patient suMval,、″ithOut

causing a negative ilnpact on tlle adult populatton,then both

utility and justice would suggest tllat pediatric recipients

should receive at least some preference in receiv■ ng organs

from peфatHC dOnors.     _

METHODS

These analyses of posttransplant outcolne were based cln liver

transplants reporLed to lINOS Sdentiflc rcgistry From」 anuary l,

1992 throuL「h December 31,1997.Odds ra● Os were calculated using

a mul●vaHate logisttc reFession analysis.This analysis controlled

ror several donor and recipient Hsk factors(c.g. donor race,donor

cause or death,recipicnt race,diagnOsis at time of transplant,pre‐

宙ous transplant,medical condi6on at time of transplant,cold isch‐

emia time,serun Creatinine level and ycar of tralsplant).Tllo out_

come ofinterest was the odds orgraL failure witllin 3 1nonths,l year

and 3 years posttransplant.PROC LOGISTIC,SAS version 6.3,was
used to perforrn the lo,s● c regression analysis.As■ pwiSe re〔 Pcs‐
sion techniquc,was used to detemine tlle ractors to be induded in

the nnal logistic regression model.Missing values for continuous

vanaЫ es were sct to the mem:and for categorical variables,were

set to the bastline valuc.

Acturial gra■ suwival was computed using Kaplan‐ Meier meぬ od.
nese survival curves were,tra饉 6。 d by age,status at transplant,

type ortransplant,and ICU group.A log‐ rank stiustic was used to

test the hypOthesis oF no direrence in su「 nval between grollps.

For the inedian waiting times analysosi the cohort of patien愧

induded all registrations added Lo the lINOS Livor Waiting List

between January l, 1995 and December 31, 1997. Lplan‐ Mcier
waiting times where calculated using PItOC LIFETEST,SAS ver‐

sion 6.3.The actual probabilities on thO waiting list of death,trans‐

plarlt, removed (not for reason oF death or transplant): and still

waiting,were computed using a compedng risk method.
In Ap五 1 1994 the UNOS liver data collec●on forms wett amended.

AmOng the information added to the forms was whethor the trans_

planted l市 er was split or otherwise reducol in siZe.There,re any

information that speciFles whole or split livers covers only the tin】 e

period■ om Apri1 1994 through December 31,1997.

Mod`′ :、理 ιんods.Modding results wOre genbnted by ULAMi
the UNOS Liver A1location Model.ULAM is a PC‐ baSed sortware

package that silnulates the curent national and alternative liver

allocation p● licies.Details oF the construction of ULAM have boen

TRANSPLANTAT10N ち′.7Q N● .9

TABLE l.Distribution or Pediatric and adult aonor livers into lediatric and adut rociplents,divided by age ranges:
lrJυ92-1"lJ97

Donor age(yr) Total岬ｍ
●ｍＬ

0-17

18+
Total

Recipient age

O-2

3-17

18-49

501‐

Total

0-17
1786
3225
5011

6-17

459

533
1712

1485

4189

18-49

324

449
5917
5224
11914

501‐

25
84
1989
2170
4268

2668
18525
21198

1339
1329
9633
8892
21198

18+
882

15300

16182
０
・
５

５３．

２６３

・５

・３

８２２
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Status 1 95fra Status 2 95% Statl,s3,4,795%
Agc Lrroup Ntl,ll Addc・ d

MWT   Con「 ‖mits lヾunl addod MヽVr Conflhl〕 :L Num nddOd ConF liinits

0-2 yr

3-5
6-10 yT

ll-17 yr

l日 9 yr
50‐ I‐ yr

295
75
74

153

1236

753

(12,50)

(5,47)

(5,40)

(7,16)

(8,11)

(8,12)

(29,73)

(17:130)

(22,246)

(18,80)

(22,34)

(22,32)

(173,213)

(207,300)

(235,428)

(347,520)

(472,517)

(4341486)

23

10

12

10

9

10

８

６

７

７

４

０

815

211

241

382

8929

8757

TABLE 3.Mortauty of patients on the UNOS livor"aiting list ror 1998(Sourcc UNOS OPTN Wniting List and Ren10vnI Filcs
ils of 9ノ771999)

6-10 11-17 18-34枠
い

く 1

Patienヽ

DeaJls
Rate“

%

286
50

8275
]7.5

549
34

1196
62

295
15

872
51

411

16

709
39

1143

84

1318
73

6358

445
1232
70

7411

556
1288
75

1530

117

123.7

7.6

°́ manual dcalll ratc I)er 1000 p:lticl■ t yeュ :・s at lisk

published clsowllel・ c(75).In briot UI′AM is a discrctc cvont sim● ‐

lntioll tllat nin麟じ1les in(lividu`ll dollors an(l rocipiellts tisil、 Lr lllc sainc
general:llgr)ri』 l nl:ls the lJNOS nlatch SysI.(1:■ .Al】 statisl.1(,::ic(),n‐

poricnl′ s or UIJAM wero dol・ ivod O・ oll】 historica1 0171'N/SIt d`11ll a】 ld

ll,じ ino(lc1 11:ls bccn v:llidill.cd agaillst actllal dil!ィ 1「roin 1998-1999

11l our analysis,1」 LA〕4 rcsulLs were goncratcd rclr tho cilrl‐ ollt

,■ ational policy :lnd thc l)roposcd policy giving po(linti・ ic p:lticnl.s

I〕
rcfi_5rellcc to P(〕 diatric aonors.「。r(:acl、  policy, ibur irldoporl(lcnt
sirllulations()r1998-2003 were gencl・

`1lod、
vinl sl.atisti`:s(:ollCCtccl

l■ o:■ 1999-2003 A l‐ ycar tr:,nsition PcriOd:lllows tllo cΠ bcts orl.h`,

currontl)olic・ y to 41issipiltc so lll:lt illc iniI)act of tllo prて ,poscd policy

cnn bc nssossed nlorc rlccur:ltr・ ly Outl)、】t mensures fI(〕 nl lllc:11()(1()1

represent tllc:〕 vor:、 gc of・ 1′111)1)u r silntll:ttions of 1 999-2003

1t1lSUl」 1'S

C“″・crlι α′′ocαιttο 72 ο′′:υCrs″′・ocI′ red flゆ′71 rrο′ιo′、 <′8
0′oars. frhe nrst analysis deterinilled 1low ln:lny livel・ s I)1・ 0-

c■lred frolll dollors lcss than 18 ycars(〕 F agc wero l,1・ 1ln s‐

planted into cI〕 il(lren(<18 ycars)conlpare(1 1,o adults(181‐

ye,■ 1・ s).ノ s` Secll l:1′「 al)lc l, 、vI〕 i(1l includes all(::ldavcl・ iし ol・―

gans proct】 rod bci:、voon lノ ]ノ92 :ind lν 3コノ97(includintr l・ c¨

duced and split gralls)1)c(liatric recipients l・ cceiVCd 1786 or

tl■ e total of 5011(35.698 of pc(lint五 c― aged donor livers).

Anhlyzing these(lata ill】・|:her by dividing recipient :ind

donor ages into subgl‐oups,it can be socn tllatit is predom‐

inantly donors in the 6-17 age group that al・ e transplanted

into adults. Of donors aged 6-17 years, 1712 were h・ ans‐

plantod into recipients:lgod 18-49,anc1 1485 into recipients

aged greater than 50 years. Taken togetlier, 3197 of 4189

(76.39♭ )6‐ to 17‐year‐ old donors were placed into adult recip‐

ients of wllicl1 46.4`ん  were older tllan 50 years of age. In

colltrllst, clllldren l・ ccliVed 882 ol・ 16,182 3dult liver dollol・ .ti

(5.49♭ );1′his includos sI)lil::]nd rcducod size gl・ arts(T`lble 2).

C′イ
・′‐
`′

′lι ″edFrrι ′′c rJ′ I`′
“`力
ι′ι″lo′・′o′ :ち′ι172d“αiri77`ιル′■(Is

ο′ュ ′::,c′・′′α′ls′)′ rl,lι  ′Fsr. :I｀ lnc:lcxt【lucstiOns exanlillcd 、vere
、vllctholl、 v:lil:i,lLr ti11le:ln(1 ln01・ 1,ality Ori tlle llst differcd l,c―

1■″con cllildrell llnd :ldtllts.fllabl()2 shows】 necli′ln waitinLr

tilncs for(::〕 dllveric liv(■・tl・ nllspla1lts filr pediatric and adlコ lt

patients nd(lcd to tllc livcl・ w:liting list betlveen 1/1/95 1.o

12/31/97,dividcd accor(lil、 g to ngc rind UNOS stat.1ls at tillle

ol・ listing。 (Sun】 nl`〕 1‐y OFDcttnitions oflINOS statlls codes:Up

l,o anfl il■ clu(lingr 1 997:sllltlls l=In int,clnsivc c:lre unit(ICtJ);

sl′atl】s2=hosI〕 italized not ill l(〕 t';st:】tus 3=ilt l10ine. 1998:

shlttls l :l(11ュ 11.ti=(lcul.o livcr Olil111・ (→ (11)(l in ICu:st:ltlls l

pc(liatl・ ics=ill ICtJ;status 2A(:1(lults only)=chrOnic liver fhil―

1lre in ICIJ;status 213=inorl〔 )1・ately llrgont,def11lc(l by spccilic

cl‐ iteria; stritu、  3‐ least u:・ 1:cnl: 111】 ll dcinitiOns Of st:ltus

co(lcs use(lc:ln be fbl】 n`lin t.1、 o191)6 an(111〕 98 1JN()S Annual
ltt:ports)

It c・nll l)e sccn tl〕 :lt(:hil(11・ (,11 0 -2 yc:11‐ s 、v:litct1 10rlgcl・ in

stiatus J :ind stllttis 2 than:lny ol′ h`′ r rl“ ()ral〕 ge npart fi・ 0111

stattis 2,6-t()10-y(〕 :ュ 11‐ OldSヽ vil.h an illitial lishng OF status 2.

At status 3, 4, 1lnd 7, ndults、 v:lited longcl・  tllan cllildron.

Wllon this analysis wfis`livi(lcd intO ycars berOre and after

split alld reducc(l graR daレ l、vcre collccted, 1.e., 1ノ 1′92 tO
1231/94 compared to lノ lЮ5 to 1231y97 the same trends
persisted(data 1lot s1lown).

Mortnliけ on he livcr w面 lillg list wns alsO cOnsidered fOr

diЯbrent lge rangcs.For all paticllts on the liver w面 饉ng list

during calendar yeal・  1998 tlle nuinber an(l percentage Of

patients dying is sl10、 vn in T:ュble 3. Note tllese numbers

TABLE 4.Paticnts listed on tllo livcr waiting liSt bCtwocll 1ノ 1ノ95-1231ノ97(「lrst 6 nlontlls artcr listing:probability Of cvcnts)

GrouP          IIlitial status         Rcmowcd Vヽniting 1｀「:】nsplantcd              Dicd

Adult

PediatTic

１

２

３

１

２

３

0151
0088
0.032

0.179

0.152

0.088

0.OS2

0145
0.690

0.118

0237
0.573

0.448

0.510

0197
0.433

0.488

0.283

0319
0.257

0.082

0.270

0124
0056
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――一 Donor Ago 6-17   …・・・…・ Doncr Agc 18‐ 49

We alsc anal,zed the probability of death on the waiting

list,di宙 ded by status at time oflisung and adiuSted for race,

ABO match,and repeat listing.For adult and PediatHc liver

recipients added to the waiting list between L′ ]ノ95 and 12/

31/97,fo■ lr possible events cQuld occur:1)tlle patieit was

removed from the waiting list for reasons ot1lcr tham deatl1 0r

transplant,2)the patient continued tO Wait,3)tlle patient

received a cadaveHc organ,(living related transplanヽ  ex‐
:cluded,reduced and split gl・ aftsinduded),4)tlle pa6ent died

before transplantation.Patients removed fronl the list be―

cause they were too ill to receive a transplant were counted

as preサansplant deaths.Table 4 shows tlle estimates for the

probability of these four possible outcomes in the nttt 6

mOn■ S tter lお 饉ng for pabents added to the list beneen
lyV95 and 1273V97. Both adult and pediatHc Patients at

status l and 3 had similar probabilities ofdying on the list.A

tOtal of 317o of adults and 277o of children initially listedoin

status l,died Waiting.In status 2,pediatHc patients l■ ad l

lower probability oF dメ ng but a 10ngFer Wailng time cOm_

pared to adults.A total of 25,7%of adults at status 2 died

compared with 12.49♭ of cllildren,whereas 14.5ワ ♭of adults

oHginally listed were still Waiting at the end of 6 nlonths

compared to 23.7%of children at status 2.I,the seCOnd 6

mOnths atter listing the probability for all four outcomes was

similar between adults and children(data nOt shown).
l  Kap′αれJИgier paricπ′αれd grqtt s“″υiυα′sr ettc'OF dο れοr
age οれο
“
ιcο″
“
oFPCaiaι ric a′2ご αd“′ι′′υer ttctpた ,1′S.Oul

irst analysis attempted to answer this qucstion by subdivid‐

ing donor and recipient ages into several age ranges.HOw―

ever, the numbers in eacl■ subgroup became too small to

anow for a meanln」 ul Statistical analysis.It was decided to

eliminate several subdivisions of age rangeS as well as ex:

tremes ofdonor and recipient age that nligllt bias tlle results.

Therefore,for the irst analysis,tllo O-5 age range ibr donors

and the O-2 age range for recipients was elinlinated and thO

3‐ to 5-year and 6-to 17-year age range for recipients was

combined into one group,1.ё .,3-17 yea".It Wa,alSO rea_

soned tllat pediatric recipients less than 3 years generally

received whole organs fTom similar age donors based On size

considera10ns.The upper limit of donor and recipiept atte
r was set atless than 50 years to exclude the possible negattve

ettects of older donors and recipien“ .Figure l, shows the

unadiusted ttplan― Meier 3‐year grai sur宙 vals for pediatric

recipients(3-17 years)recei宙ng livers■ om pediatric‐ aged

donors(6■ 17 ycars)compared to● dult donOrs(18-49 ycars),

and adult recipients recei宙 ng livers fTom pediatric aged do―

norso Results shown include retransplants,all UNOS sta―

tuses and a hrther analysis ibr status l and status 2.Ex‐

cluded are reduced,split or li宙 ng donor けansplants.
Pediatric recipients recei宙 ng livers■ om younger donors had

a si〔姿■6cantly improved gralt sur宙 val,81%compared with

ハLL STATuS CODES

Rccipicnt Agc 3…17   _^^ Rccipicnt Age 18-49
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FlGIJIE l.The unttustOd Lplan‐ Mcier 3‐ycar su―vals ar,

sllo脚 for pediatric recipicnts(卜17 years)reccilang livcrs

mttCtt「観 畑
rぷ
ぶ [器覇:詔選

宝工l情il品∫:::臨観,鵠鵠指庶 .・
鷺

‖」I乱1:』:懸Ⅷままお1:・∬驚瑞な∬咄
redPient data.

exdude patients removed f■
‐Op the hst because they became

t00 11l to trallsplant.The perCentage of patients dying was

WT″踏甜:ξ寵誂躙 ::器1歯奥:
10%,stin higher than any other age range.From this data,

the overall percent 9f cl■ ildren and adults dメ ng in 1998 on

the liver list was almost identical,7.4%,the children(115 of

1541)and 7.3%adults.(12029f16,442)

TABLE 5.The odds or graFt由面 v● COmpared for adilt and pediatric donors and recipicnt:whole Lrrarts only

｀     N・
"
N",3

F・・ll.“

Timc Points

Rocip ago(yr) Donor age(yr) Num txd 3 Mo post‐n l・Yr post‐独 3 Yrp● st‐■

OddB ratio OddB ratio Odds ntio

3-17
3■17

18-49
18-49

6-17
18-49

6-17
18■9

0.50

1.00

0,77

0,77

く0.01

Re■

007
.05

0.58

1.00

0.34

0.84

0.03

Rel
O.36

0.26
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TABI.E 6:Tl・ anspl:、 II11′ s pcrfor,lc(1/1/14〕 4-12お 1ノ〔)7,nuinbcrs or

、″1lolc,rcduccd,sPlit,:ind li宙 ng aoll。 ,s by),citr 1 91)4-1997

TyI)o ortransPlant
Yr

l10ducOd Split Livo '1'otal

1287

frable 7 tlle type of transplant accOrtling tO age.I)llring this

tillle pe】うod 66 pediab・ ic‐aged dol10rs、vere split,Or wllicl1 24

segments were placed in adults.

Tlle results ofthe unreStrictcd analysis(Table 8)re】 nained
very simil籠 lo the restHcted an」 y● s pediatric Pa面 ents
have signittcantly reduced od(Is Of gFat failure if recei宙 ng a
gl・aft fiom a pcdiahic_aged donor 、vhereas the age of the
donor had little illlpact on the odds Of gr」 陀failure to adult
l・ ecipicllts.

鮨  expected outcolne of a policy that would direct more

livers fTom pediatHc dOnOrs to pediatHc recipiと nts wOuld be
all incre,sed nunlber ofrelatively large organs being directed

to sniallcr recipients.This would encourage split liver trans―

plantation wherebyいⅣol・ecipionts beneflt FTonl one organ.As
、vell,1・ educed size l:】 ‐ansplantatiOn,、 vllere part of tl〕 e liver is

discarded,lllight als0 0ccu]・=Therefore,we invostigated the
gra■ su面 vals of rё duccd and split size livers.FOr tho tillle
pel‐iOd 4/1/94-12/31/97 the l(aplan―Meier 3‐year graft sur―

vival osl:inlates for pediatric recipients Ofp五 nlary liver trans―

plants sub(li宙 ded by tlle lⅥ)0 0f Organ recc市 ed are shown
(lrigr.2):It t,an be seen tllat l・ cduced size Lrrans llad a signifl

ic(lntly lo、ver 3‐ yc:】 r grai sul・ vival colllpal・ ed tO al1 0thcr grart

t・yl)cs. In `:onlpal‐ ison,split liver grarts had an Overal1 70%

3-ycar gl‐ :1lt survival,not signiEcanl.ly di■ bl・el〕 t Fl・ olll eitller

、v〕lolc 01・ living dOnor i夕・allお. V`e wcre alsO intol・ Ostcd in
、vllolllol・ :l split liv(,1‐ f

・`01■ 1l l)Cdintl‐ic(lonor ha(l a(liIIbrent

paticnt itnd gl・nit survival cOnlparo(l tO tllat rl‐。11l all adult

(1()11()1・ _A11,1loulgll tllo nuinb(,rs wcrc small,Kal)〕 an―Mcior
t′hrco ycar ndiustC(l pattcnt surv市 als l)1・ spliL l市 cl‐s weFe nOt
(lil■ )ront il・ tlle livcr、vas flヽ (〕 In all:1(111lt d()1lol・ (11=51,patiellt
sul・viva1 877与 )()r`1 1)c(liat:1・ ic(10n01・ (n=32,paticilt survival
89%). IIowcvt・ r, iln co:】】

I):11・ ison, thc 3-yc`lr I(aplan― A〔 eier

f」
1:lit Sul・ viv:11、va・ti、v OrSt)ir lllc sIり lit livcr、 vas I+01n lln tldult

dorlor,62%,,:ls t,ollll):lretl l,():l pcdi:11lric don01‐ :83%1
iror:lll Lh(〕 ハl,0、′c`Hl:llys,s('「 gr:1113:lrvivals, 1):lしicrit:su r―

viv`lls worc also exalnilled((1:ュ 1:a nOt shOwn), an(l sin■ ilar
rl'Slユ 11・Sw(〕 l・0 0bSCrve(1.Bec(lusc Of the colnp10対 ち′OfthC an:11_
ysos(lol‐ ivc(1 11・ onl(11lta :lc(lru c(l ovcr sevel・ al ye:】 1・s, we did
ili:telupt to dct′ ect riny l)Ossiblo cOntcr egbc撻

.

rJNOs′′υ″′・
`=′

わc(′′,0れ ″l`,(′ C′ ftJJ′スA4,′・cs″′お.Ui′ AM、v`ls
ll:;`〕(i t()invesl:igilt.e 、,lletllcr tl〕 O pr01〕Osal t(,:ll10c:】 to livers
rl・。111 1)。 (litll.ri(,(lo:lors I)1・ olbrcntially l10 pcdiatl‐ ic rccipicnt.s,

、vithin llrgc:】 cy stiattls:lnfl g00grapllic areas,、 vOuld llave a
tletrilnclltal in、 pact oll odllli:paticllts、 vaiting on tlle list.In

i〕
:11・しiCular we believed it was imI)ortant to investigate

wllotllel・ 11le number of adults dying eitller pretransplant or

posttransplant、vould l)ecド、ctod by tlle prOpOsed l'ew policy.
′
111le prol,osod a1locatiOn scquen(:e uscd ill the n10dOlis sl10、 vn
ill:rable 9
′
r、 v。 】nodels wcre(leve10Pcd; tlle lirst deflned a pcdiatHc

MCDIAIIMID I〕 T AL.

ヽ
～
ηlolc

1994

1995
1996
1997
Total

2669
3771

3865
3935
14240

108

87

84

79

358

26
21
62
84
193

45

45

46

60

196

2848
3924

4057

4158

14987

TABLE 7.Numbers of、 vLolo,reduced,split and livillg
dOnOュ・sl)y agc Of recipient:1994-1997

Typo ortransplant

Vヽl,olo Ro(luccd Split Total
Ago

Livo

106      530

47      488
15      262

14      285

7      416

7    13006
19(;    14987

63ツし,P・(0.001.In conl,l・ ast,adult rccil〕 icll憮 1、
`ld sinlil:】

r gr:1111

st鵬4v:1ls irrespective or(1。 nor ilge. '111、 csc (lifIヒ リ・ences rc―

lnainc(l signilicant wllで ,1l status:it ili】nc()flisting、vfls cOnsi【 1-

cred.

ハイ
“
′′Fυαriα′oa′lα Zlysιsr cルc′ rpr″。′2or ag″ ο′ο″ιcorllo lJ/

′odiα
`r二

cα′ι″ar7:ι′ι′
`υ

α・,・ccゎニピ′lι s.111lc l(aI)lan― Mcicr sur―
vival cul・ves were un〔 l(liust,ed Fclr risk.'111lerel)re a lll・ tllcr

inultivariate l・ cgresSiOn analysis was l)errrJrined to(letol・ :llillo

if placing younger donor livcrs into yollngcl・ :・ccipicnts l・ c‐

(luced tllo odcls of grart■ lilul・e Asi〕 clbrc,tllis`in:llysis(,x―

cluded living related donors :】 nd split a:ltl l・ c(lucc(l II:・ aJts

l)ollor 43nd l・ ecil)iollt HsI( lh(:1lol・ s cOnt■・oH()`]ibr wol‐ o:tl():lor

and recipicnt race,do】 lor cause or deat.11,1・ccil〕 ient dillgi10sis

llt transplallt,nlc(lical condition(UNOS si,そ ltlls)at tl・ al〕 s―

pl:lnt,cold iscllelnia tilne,AB0 11、 ntcll,do:10r cr(,ati】 lillc level,

and yё ar of tr`insl)lant. 111le t)d〔 ls 01・ grait fllilul・ c at tllrcc

nlont1ls,l and 3 ye`trs I〕
`)Stt'■
lnsiDl:int wcrc(lct(〕 rnnincd(l111-

ble 5).At all tlll・ (〕 e ti:1lc l〕 ()ints,1lo odds()1・ g,・ :】 il hill】 l・c wcl‐0

signiflcantly lcss ir】 〕ediatlic recil)icnts(3-17y()al・s)rcccivc`】

livers 11・o■l younLrer donors(6-17 yeal・ s).11l contrast tho()dds

Of gra■ frailure at oacll tilne point fbr adult rccipicnl:s、 vero

silnilar whetller or not tlle(lonor wtns younger or older.

The same nlultivariate l・ egrcssion analysis was repeat′ ed

but now applied toそ 遭l pediatric and adult rocipients,wit1l no

age exclusions alld illclusive oFsplit al〕 d reduced grafls.:Ila‐

ble 6 sllows the nulllbcr of l・ educe(l and split orgalll trans_

I〕
lants pё rrorrlled during tlle pe」 od Qf this analysis, and

<1
1-2

3-5
6-10
11-17
18+
1lol:,1

254

1304

192

223
375
12892.

14240

131

102

42
35
21

27

358

39
35
13

13

13

80
193

TABLE 8.Odds of trraft survival c。 lnI)ilrC(l fOr pcdi:ltric`、 1ld:l(lult`lLrcd donors`Ind rcciPicnts;including rOduccd`ind split
,           gr`lrts

′
ri:llc pOints

Rocip●
=c(yr)

D〔 )nor ngc(yr) Num歓 d 3ヽ4o pて ,st‐ '11バ l Yr Post.]'x 3Yr p● st‐ 'Px

Odds r`ltio Odds ratiO P Odds ratio P

0-17

0-17

18+
18+

0-17
18+
0_17
13+

1786

882

3225
15300

0.66

100
062
0.66

<0.0]

Rel
く0.01

<0.01

062
1 00

0.84

0.86

く001
Re■

0.29

033

065
1.00

106
106

く001
Ro■

0.75

075
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FIGURE 2.The Kaplan‐ Mcier 3‐year gFaftsttvals are shown

for podiatric recipients of priinary uvor transplants subdi‐

宙ded by type Of organ received.

donor asく 18 yeaた ,and the stc6nd denned a pediatric dbnOr
as<18 years and less than a speciAed weight range.T1lree

wcigllt ranges were investigated,<40,く 45,and<50 kg.The
second model was developed in response to concerns that
small adult recipients might be disadvantaged by the pro―
posed pediatric deinitton ofく 18 years without weight re―

strictions.

Neitller nlodel takes into account the data presented above

which shows improled patient and grtt su扇 vals for chil―

dren receivlng livers from pediatric aged donors.Fulther,

split liver tl・ ansplant and outcomes were not considered.

Table 10 sunlmaHzes the most relevent data ■on■ the

silnulattons comparing the current a1location pol19y to the

Four propostd pediatric donor deinitions: 1)<18 ycars,2)

く18 years and<40 kg,3)<18 years andく 45 kg,4)く 18
years and<50 kg(Table ll).
The data presented in Table 12 represents the average of

each measure for 5 years(1999-2003)and over four simulaニ

tion ruis.The data address:1)the nunlber of pediatric and

adult patients transplanted by age(pediatric recipients di‐

宙ded O to 5 years,6-1l ycars,11-17 years)and by Status,2)

median waiting time by status,and 3)probability of pre―

transplant death w■ thin 6】nontlls of listing.The number of

Кpeat廿甲 splants,and pa● entvLyCars undertheぶ frerent

proposals is not shown because the model did not account for

expected inlprovements in pediatric gratt survival should

pediatrics recipients receive livers'om pediatHc aged do―

nors.

In a1l ofthe proposed poliCies,slightly more pediatric pa‐

tients were transplanted overthe 5‐ year penod.The increase

over tlle currept policy ranged fronl 151 over 5 years(30 per

year)fOr tlle most restrictive policy mth donors deSned as

く18 years and<40 kg,to 297 over 5 years(59 per year)the

least restrictive policy deining a pediatric doior as く18

澪為 路 器 ::∬監 五 ム 鰍 F∬為 I謡 庶 l&胤
transplants.

Investigatingハ e Change in the number oftransplants by

age and status showed tllat among pediatric patients fewer

槻 riⅧ 譜露 ど 満 器 :褻 t∬置 :ふ∬掘 ■

less urgent statuses under the proposed policies.In contrast

about the same or sligl■ tly higher nulnbers of adult patients

Vo′.7Q N●.9

TABLE 9.Proposcd order oF al】 。cation for a livor front a
podiatric donor

1. Local

Pedintric stat■ls l

Adult status l

2.Regional

Pediatric status l

Adult status l

3. Local

Adult status 2a

Pediatric status 2b

Adult status 2b

Pediabdc status 3

Adilt status 3

4.Regional

Adult status 2a

Pediabdc status 2b

5.National

PediatHc status l

Adult status l

Adult status 2五

Adult status 2b

Pediatric status 3

Adult status 3

were transplanted in status l because there were Fewer pe‐

diatHc patients competing ibr organs while in status l.Tllis

is reflected in the increasod numbers of children tTans―
planted at status 2B.This was most evident in tl■ e policy

deflning pediatric donorsく 18 years without w■ ght restl‐ ic‐

tion. The increase in pediatric status 2B patients trans‐
planted was 304 over 5 years comptted to current policies.

This beneit was diluted as the more rest五 ctive pediatHc

donor dettnitions by weight were applied.In contTast,the

more stable pediatric patients at status 3 showed only a

modest increase,appro対 mately 4-10 more cl■ildren per year.

In examining the data by status for adults,it is also impor―

tantto note that a1l oftlle proposed POlides sliglltly increased

the number of adlllt pa● ents transplanted at status 2A.This

erect ranged among 18 to 78 patients over 5 years.

Of all pediatric dondr livers,the percent tllat went into

adults was 68.89♭ under the culTent policy.1」 nder the least

restricive proposea policy the percentage of adults sun re‐

cciving pediatric donors was 59.270, and ranged between

63-649♭ under tlle other pediatric donor prOposals divided by

wdgllt.Tllere was also a decrease in the percentage ofadult

livers that were transplanted into pediatric Patients.Tllis

was most pronounced,3.9%,in the policy deining pediatTic

donorsく 18 years,without weight restriction,Only a negli¨
gible increase in the percentage of adult uvers that were

transplanttd into adults was demonstrated.

勁 e percentage oflocal,regional,and nattOnal transplants

was essentially unchanged as、 vas the average and median

distance the organ traveled.lЪ e pOrcentage of organs that

traveled greater than 1000 miles increased n・ om l.6 to l,7%.

Deaths pretransplant and posttransplant and total deaths

for tlle proposed policiesヽ vas exalruned and nO signi5cant

changes were notod with all fOur policies proposed as com―

pared to the curent policy.

When the probability of pre transplant deat1l within 6

montlls ofliSung was analyzed,tllere were minimal diЯ br‐

enc∝ ,none of wllich was statistic」 ly signittcant,between

TttSPLANTAT10N
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allocation policy to f0111,I〕 r()I)。 Sed podi:itric aol】 or dott■■iti。 1l s:く 18)′r
sinlulates 5)rr of tl・ :11lsplant:、 こtivity unclcl・ tllc variOus derinitions

Currcnt l)oliCy く18 Yr く40k【
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and

く45 kg く501【g

No.ped.鰊 s
Cllange frOm currelュ t policy

No.ped.txs by age
O-5
6-11
11-17
Txs by age and status

Adult l

Adults 2A
Ped l
Pcd 2B
%oftotaν ped donor to a(l■ llt rocipiol」 t

、rcd wait tilnc

Pod.2B:2B
Ped.3:2B
Adult 2A:2A
Ad11lt 2B:2】 〕

Adult 3:2B
IDrobability of pro―

′
1'x donlllt wVノ in 6 nlo(〕「 listing

Adlllt l

Ped l

Adl】 lt 2A

Adult 2B
Ped 2B

2132

1238

367

528

4061

4713

764

1069

69%

3408
7765
1]3
553.0

1)47.5

118,そ′

16.4%,

2349ら

1377,
135%

2429
1‐ 297

1417

413

600

4085

4731

711

1372

59彿

179.0

624.3

12.3

5730
9(;85

11.4%

15.59ろ

22.2r/r

140%
123%

2283
+151

1336

387

560

4056

4729

755

1206

64%

264.5

6855
113
5508
9585

11.7%

15.3%

220r/r

13.99わ

12_89わ

2299
+167

1339
391
569

4100
4733
733
1246

64%

2523
6995
11.3

572.3

9630

11.9%

154%
219%
J3.6%
120%

2307

+175

1353

397

558

4087

4781

731
1256

63%

2430
674.0

115
569,0

9655

11.6%

151%
2299ら

13.6%

125%

tl〕 e curl・ ellt an(11)roposetl I〕 olicios:llnonig`ldultュ ュ:(11)c(lintl・ 1(:

recipients.Alnollg podiatri,1)aticllls,(letlth l・ olios dccrcnst,d

rrDr pahellts listed initi:llly il■ stritus 213:111(l Sl'atlls 3.ヽ Vait,irlg

ti■nc as mcasul・ca l)yI(apl● 11-ヽ lcior csti】 nfttes fr)1・ 11losti Catic―

gories 、vcrё  :・educcd ftDr pr・ (li:ltric ID:11'Cnts tlnd illc:・ casc(l

sliglltly for`ldlllt p:lli(:ntis.()rinll,。 1・tallce,|)oth】 )ctli:111:・ ic`】 n(1

:ldult pritients all statlls l lln(1()ss`〕 111;i:llly llo ch:ingc in、 v:111,―

inLr tilne at st:ltus l:】 ltlloり Igh oll`】 Vel・ :、 lge l)txli:ltric I)`itiCl｀ 1.s

、vaited 2 days longer ibl・ transplant tlit sl::ltlls l・ eg`lrtilcss(,1・

the policy.Ofirnpol・ tancc,cilildron in statlls 2B ll:1(l tlle inOst

benc・月tf■‐o,nt〕 lc policy(lollniniζ  l)C`lial.1lc<1 8 yet11・ s wit1lol】 t

weigllt restttc60n,willl llledian wniting lime rc(11lcc(1:)yl〔 ,0

(lays.II〕 that s:、 11、 o Silnul:111loll`1(111lt w:lil:ing t`illlc l11.213 wils

incrcascd i〕y only 20 dtlys_ヽ V〕】cll l)Cdintric donol・ s、vcl・ C rtlr

tl■ er restrictod by weigllt,1.1lc bonendal cfLct of dccreased

、vaiting tinle at status 2B Ibr children continuc(l to be evidellt

but lnuch less impoltant ranginL7 betwccn 76 and 97(lays,

、vhereas the、 vaiting tilne fbr ad、 llts wlns ettected ollly sliglltly

2-16 days.Among ndults、vniting timos incroascd tlle nlost
ror patients listed initially in status 3、 vith an ending status

Of2B f■‐on1 947 1lo 966 days and undcl・ thё lonst rcstri(,tive

policy.

DISCUSSION

We have shown that thereis a,ignificant beneficia1 0frect

on liver granじ sulwival if pediatHc l・ ecipients receive livel・ s

fronl pediatHc‐ aged donors,、vllereas gl・ :lft suwi、 7a10f adult

recipients is llot ad、 ,antaged or disadvantaged l)yl:l〕 c age of｀

the liver donor. This efibct is scen at 3 11lonths aiter liver

transplantation,、 vhen donor factors are lil【 ely to llave the

strongest influence on outcome,but alsO persists at 3 ycars

posttransplant. These Flndings hold trlle whetllor using a

univanate or inultivaHate FnethOd ofmalysis Or unadiustCd

I(aplan―Mcier ostilnates of Lrraft su「 nval. Inlportantly,

whcthcr tllcそ in`1lysis is pcl‐ fb:・ :I〕c(10n al・ cstrictcd POpulatiol】

ofrJorlor`〕 nd ret:ipi(〕 11lls to(lccrcase tille p(〕 tential inlpact Orllllc

(:xtrolllcS 01'donor i11ld l‐ccil〕 icnt:lge,a11(l tl〕 e pOssible inllll_

on(:o or pal‐ 11:1l livcr g,・ rifts,o■ 01c o】、lirc populatiOn Of ndult

tl】 ltl pO(11:itl‐ 1(:1・ ccil,iOntsハ 11(1 :10nOrs, ill(:11ldi:〕 gl〕 :11・ ti:ュ l liver

ig:‐ :11ls,t,11()、 rline llcliC'111:tO pediatlic paticnts I・ cccivi1lg livel‐s

I
・ヽOn〕 yo1l nIII:r(10nOrs I、 cl・ si,t,s.11'1lc inlpl‐ Ovenlol〕 t ill graft st】 r―
viv:l】 lk)rl)c・ (li:ltric I)at,icnts who receive yolingel・ tl(,nors conl―

1)nl・ (Xi tO::(11llts receiving yolingor d()nors,will haVCthC great‐

cst illl:〕aCt O11 1.1lc n10st lllcdicillly urgent cllildrcn,、 vhO we
llavo sllo、 vn、 v:lil:1(,:、 gcr!:o rlccivo a donol・ ,espOcinlly if agc(1
1(,ss than 5 yt,:lrs,conlpal・ e(1、 vitll ildl]lts or。 〔luivalcnl:st:lltJs.
Wc c`l1l ollly l)Ostlll:itc why pc(lifitric recipicl、 ls havc an

il111〕 1・ovOd Sl:l・ vival if・ they l・ eccive :ュ liver fl・ 01n a l)cdinl.1・ ic―

「llζ〔)(1(lonOr l)onOr〔1111llity,、vhich is usualy excOllentin pc―
(li`ltric¨ agcd donOrs, is a likOly oxplanation. lrlle rocerlt re―

scarch impet1ls studying the process of senscc6nce at tlle

cclhll:■ r lcvcl,1110y provide ne、 v insights ill the futu10. .

Shollld tllcsc rcsults be ll● lized tO change a1locatiOn p01i_

cies t()give cllildren a、vaiting liver transplantatiOi sOme

l〕
1・eibronce in recdiving younger dOnors?TO nns、 vOr this i】 n‐
portant qucstion several relatcd issues must Flrst be cOnsid_

erod. 1)1)o children already hold an advantage Over adults

waiting livく ,r transplantation, rellected either by shOrter

waiting times or a decreased mortality on tlle lisP 2)Wduld

l・edirecting sOme pediatric dono】・s away fTom adults awaiting

livr・r transplanta6on have a signincant negative efrect On the

outicoln,ofadults undergoingliver transplantation?3)Could

dircctil〕 g sOnle adolescent donor livers tO small cllildren en―

courage split liver transplantation,、vhicll wOuld increasO the

dOnOr supply?

It has been argued that children already have an advan―

tage over adult candidates awaiting liver transplantatiol

bOcaus9 they h`lve tl■ 1・ce possible op● onS fOr receiving a liver:
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a whole cadaveHc gran3,a partial cadavedc〔 p・aft or tn living

donOi organ(16).Despiteぬ is,an analysis ofthelЖ t 3 years

Of the IJN()S database show that children have sinlilar lnor‐

talities and waiting times compared to adlllts on tlle t■
・ans‐

plant list. In fact,it is children less than 2 years Of age at

status l who waited signiHcantly longer than any other age

鷲 む W囃 :l善 蠅 l議 聯 遍 :鱗 :
daua suggest that the availability ofliving relatcd donors and

partial liver gr」Rs,"hich would nlost likely have bepeflted

slrlall children on the nst,has not yet had a signiica■

器嗜∬t騨:吼露諄[I:ふ¶F寵鷺駆
°
r認

transplantation in sman pediatric patients in experienced

centers are con〕 parable to tl10SC Of 01der children,there can

be no justiication for not pro宙 ding young cl■ ildren witll at

least equal access to liver donors.

Although li宙 ng related donation for children has boen

X:蹴群棚:1£ぷ11胃∬轟∫蝋響l詭情器
as an excuse to divert clldaveric donors away fTom children

(18).Because ofthe HSktO the otlle― sc healtlly donor,most

often a parent(18),the CthiCally cOrrect position is tllat li宙 ng

related donation should continue to be scen as】 ast reSol・t to

try and alle宙 ate the donor supply problenl.Conversely,tlle

Wttt鰐 :棚 :‰ 拙 R.電胤 よi鳳 器 鵠
results are cornparaЫ e to whole graft transplanta6on eO).

As well,a recent report suggests gralL survival is betttr in

infantg whO receive a split compared to a whole gra■ (21).

However,reduced grtt transplanta,on should be achvely
discouraged:not only are the results infe五 or,but a whole

liver is diverted away froln a more approp五 ately sized redp―

ient.

鴨 e next quesuon was more conlplex: would adults be

disadvantaged by diversion of sorne pediatric donors to pedi=

atric redpients?FaimeSS and balancing tlle codi置 ng no‐

tions oftranspl● nting the most urgent ttrst regardless ofage

lersus best utilization of a scarce resource, would require

that pediatric‐aged donor,should lot alWays be plaCed in

:ご器 i織 l驚 L黒 :1:∬胤 翼 11群寵 ::Ⅷ 寵
l adult should be bypassed for a status 2B child.For this

reason,ULAM was programed to issign priOHty so that
witllin eadl lnedical urgency status and within each geo―
graphic distribution level(local,regional,and national)pe‐

diatric candidates are p五 oritized.        ・

Tllemostimportantresultoftllemoddingwasthatnoneof
the proposed polides a1locating livers■ om pediatTid donors

h緊1宙ilttr織ぶ:冨鮒借蹴織1:i∫訛ぶ
were transplanted per ycar(at most 59,less than l hddi―

tional child per pediatTic transplant center),and therefore

躙ξttPIltta識器ml塁場
al‖

Ⅳ悦1

盟 疏‰1:r盤賓脂守盤協守北Ψ‖:
潔翼1烈犠黒鳳1鵬認:糧鮒雪:λttl驚
were tl・ansplantc・ d at status 2B.As well sligll,y n10re status

yo′.7Q No.9

l adult patients were transplanted undel・ the proposed poli―

cles.

Tlle decrease in waiting tinle for children at 2B was as

much as 160 dais.Clinically tllis is important as one of■ le

nlost common crite減 a lipr listing childrei at status 2B is a

growth fa‖ tre,1.e.,welgl■ t or he】 ght less ulan 5th percenttle.

The i】 npact of decreasing wdting time by as lnt,ch as halfa

year for the young,cllolestatic,lnal■ ourisl■ ed cl■ild is clini‐

cally higllly relevant to the unique issues of Lrrowth and

developmentin cllronicallyill children 122,23).It haS already

been shown that malnut】 dtion has a negative effect on botll

pre― and pOsttransplant sumval(2`,25), and that age at

transplant ofく 2 years in chndren is an ilnportant indepen‐

dent predictor ofilnproved growth after transplantation(26).

It should still be noted tllat even under tlle lnostliberal ofthe

proposed polides,tlle maioHty bf l市 ers procured fTom pedi‐

atnc aged donors will still be tTansplanted into adult recipi¨

ents.As well,the percentage of transplants perforn■ ed lo―

cally, regionally, and natiOnally would be affecttd only

minimally.

The third question to be considered is how migllt a pro‐

posal to direct some livers fl・om pediat■・ic donors best encour‐

age split liver transplantation,Oir data sbow that splitliver

gra■L survival is signiflcantly improved ifthe donor is in the

pediatl・ic age Fange.This result is most likely a renection of

the usually excellent qualiけ Of the adolescent donor and

highugllts the nced for very careful dondr selectibn iftllo split

pr00edureis perFomed on adult‐aged donors.

In compa‖ ng the four pediatric,1location proposalp,witll

the leastrestrictive being any pediatric donorく (18 years,and

the rnost rest五ctive being<18 years as well asく 40 kg,the

data showed that the n10st positive erect occurTed for the
pediatHc Pationts when tlle pediatHc donor was deinedく 18

years,When tlle pediatl・ ic donor was furtl■ er subdi宙 ded by

weight,the pOtential beneflt to pediatTic patient was dimin¨

ished without a substanttalincrease in beneit to adult pa‐

tients.If the deFlnition of the pediatric donor、 ″as rest■■cted

"weightく
40 kg,the advantage of direcung some Of the

larger pediatric donors to smaller p,diatli,reCipients,which

would promote split liver transplantation,would be 10st.As

can be sё en■o■l the data,most pediatric donor livers ex‐
po■ed to,dult recipients arein the donor age range of ll-17
years,are generally oftxcellent qualiけ and ideal fOr split‐

ting.In fact,UNOS recently approved a proposal that re‐

quires all participating centers to split suitable donor livers.

If adolescent liver donors are preferentially ofFered tO chil‐

dren waiting,Inany Of whom、 vould be too small to accept a

whole grat me center accepttng such a liver should splitthe

graft.so that an adult pattent wodd not be depived OF an

organ.Ifthe center was unwilling to split the donor liver,it

should be retul■ ed to the donor poollbr reassignment to the

next eligible Fecipient.Such a policy could then be seen as a

reason to inlprove the utilization of these excellent quali"

younger donors.Tlle success of tllis concept will depend On

centers being prepared to“ shard'split grans.A recent report

shows tllat`Ъhipped"segments have an equivalent gralt sur‐

宙val compared to locally procured settentS(27).G市 en the

demonstrated excdlent results acllievable both for tlle五 gllt

and lei Split liver grans(28),and the ongoing organ short‐

age, ul・ gent pHority should be assigned to any a1locat,On

policy thit will encourage split liver transplantation 129).

The onus will lie on tlle surgical t■・ansplant collnnlluniけ to nOt



氏oこに″:わ″′・15, 2θθrJ MC】)INtMID l]T AL.

accept sucll livers for rcduced size tral〕 splanl,ation,a tech‐

nique nOw il〕 disreptlte 」ven tlle proven success of split

livers,and tlle increasing donor shortage.

We have shown that an a1location policyが ving some pri―

ority to children to receiVe livers fTom pediatric donors can

inlprove the outconles a■ er liver tl・ ansplantation,、 nt1lout a

negative impact oh adults. As well, such a policy 、vould

encourage split transplantation,the only method currently

available to increasc the cadaveHc donor stpply. Further―

more, this prOposal strikes a balance between justice and

utility;the sickest patients,whether adult or pediatric are

still transPlanted lirst, nlore gratts are pade avtallable by

encouragring split tl・ ansplantation,and patient and graR sur‐

v■val for children arё irnproved without det」 Inent to adult

recipic:〕 us outcome.As such tl■ is proposalis、 vol‐ tlly Of serious

consideration by t1le community of transplant pllysici[ins:

S ul・ Lreons,and their patien憾 .
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成人レシビエントで、小児 (13歳未満)から171)例 )と  19歳以上σ〉成人から移植
を受けた患者(1(巧 1例)の成績を比較した。肝動脈血栓症発症の率が、小児からの

移植で121)%と 成人の|:.8%よ り有意に高かうたb特に、移植肝がレシビエント
推定肝容積のil()%未満の患者で発症率が高かった。よって、小児肝を成人に移

植するにしても、10ツ)以上が望ましい。              _
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cdly assOciatcd with imPaircd graFt inctiOn,indicatcd

by Prolongcd hyPcrbilirubincmia,ProLsc ascites,and

high PTs.3 1n our study,TBil lcvels in Paticnts witt a

DLW/ERLW less than O.4 tcndcd to bc grcatcr,but

the difFercncc did nOt rcach statistical signiAcalcc.PT

on POD 2 was signincandy highcrin Padcnts widl a

DLWノERIW less than O.4.Thc incidcnce Of POst_LT
ascites was similar bctwcen thc PD and AD grouPs.In

living rclatcd donor LTs,the dさ vc10Pmcnt Ofincreased

ascitcs rclatcd to smau_for¨ size livcrs may be causcd by

thclargccutsurfaceOnthcdonOrlivcr.This thcOっ ′may

.cxPlain why increascd ascitcs was not"cn in our trans―

Plant rcciPicnts,in whOm thesmall¨ fOr―sizc hvcrs wcrc

whole Organs.

Whcn wc di宙 dcd thc PD l市cr rccIPicnts into
2 grouPs bTcd on TBillevc10n POD 7,wc found that

grtt vOlume(DLWノ ERLD"as not associatcd wi占

PЮ10nged chOlcstasL(deAncd as TBil≧ 5 mg/dL on

POD 7).ConVCrscけ ;gratt With 10ng Wsand CITs
dcvc10Ped ch01cstasis,suggcsting thatsma11-fOr― sizc liv_

ers wcrc morc vuincraЫ c tO ischcmic insult.Furthだ r_

morc,we found that gra■ and Paticnt surv市 al in Pa―

ticnts wh9 dcvc10Pcd PrO10ngcd chOlcstasis wcrc

markcdly inferior tO thOsc whO did not.

In conclusiOn,chc usc Of PD Iivdrs in adulcs was

associated with a grcatcr incidencc Of HAT,Probably

attributablc tO smalicr dOnOr vcsscl sizc and the inadc―

quatc caPaci句′Of thc dOnOr vessel fOr accominodating

high artcHal Яow vc10city in the reciPicnt.POst‐ LT
anticoagulatiOn thcraPy is warrantcd whcn using PD

l市crs in adults_Thc OutcOme Ofsma11-fOr_size graFts is

morc likcly tO bc advcrscly afFccted bylongcrヽ rI「Fζ and

CITs.Gr」L with a DLW′ ERLW ofO.4 0r grcatcr

(Or≧40%6fidcal liver volumc)can be uscd safcly.
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Longtterm 10utcOmes for Whole and
Segmental Liver Gratts in Adult and Pediatric
Liver Transplant Reciplents:A■ 0‐Yёar
Oomparat:ve Analysls of 2,988 Cases

JOhnny C HOng,MD,Hasan Ycrsiz,MD,Douglas G Farmeち MD,FACS,John P Dutt MD,

R Mark Ghobrial,MD,PhD,FACS,Bunthoon Nonthas00t,MD,Thomas E C01lins,MD,

JOnathan R Hiatt,MD,PACS,ROnald W Busuttil,MD,PhD,PACS

BACKGROUND: Data on longterm outcomes after livcr transPlantadon with Partial.・ r」ヽ arc limited.Wc

comparcd 10-ycar out∞ mcs forlivcr transPlant paticntswhO rcceivedwhOlc grafts(Ⅵ 電r),sPlit

_     gratt frOm dcccascd donOrs(SLT),and Parti」 gratt frOm living donors(LDLT).

STUDY DES:GN:Wc conductcd a dnJc― ccntr an」 ysお of 2,988麟 vcr transPlanm」 Ons pcrfornled be● veen August

1993 andMay 2006 with mcdian fOuOwuP of5 ycぉ.Gran typesinduded 2,717 wholc― live■ 181

spli←live3 and 90 1iving― dOnOr parti」 live● .SPL卜liver g面おincluded 109 Li lateral and 72 cx―

腱nded nght Parti」 LК応.Living―donor grat included 491en hFd and 41 HghcPm」 livcrs.

RESULTS:     Thc 10-ycar PadCntsurviv」 s fOr｀W■■SLtt and LDLTwcrc 72%,69%,and 83%,rcspectively

(P≡ 0.11),and thosc fOr grtt surv市 al wcrc 62%,55%,and 65%,resPec,iVely(P=0.088).

Therc werc difFcrences in outcomcs bcsten adults and childrcn whcn cOMParcd scParatcly by

gran typCS・ In adulも ,10 ycar PatiCnt survival wtt dgnincant,1。 wer foi sPht extended五 ght

livcr grtt cOmpared with adult Nvhole liver and li宙 ng―dOnOr right liver graft(57%vcぉ us 72%

veおus 75%,respecuveゝ P=0.03).Grat survi17alお radul“ was dmlarお rau gran typ“・Remns―

Plantatbn,rociメCntagc oldcrthan 60Fぉ,dOnOr agcoはcrttan 45 yns,sPht cxcndcd五 ghtliver

彙 and COld iSchcnlia timc>10 hOus wcrc PrcdiCtO“ ofdimidshed Paticnt surv“ 」 Out∞mes.

In chndren,由 e10_year P狙ent and grn survivals wer dmil江 おr」lgrn tyP∝ .

CONCLUS10NS: Longtcrm『■ survival,tesin bOth aduls and children fOrsegmental… ■Om dCCCased and
li宙ng dOnOrs are comparable with thosc in wholc organ liver transPlantatiOn.In adults,Paticnt

suwlval was10wer fOr sPlit cOnlPared With whOle grtt when uscd in rctransplalltations and in

l     Critidly ill redPicntS・ SPlit gra■
―to―reciPient matching is crucial fOr oPtima1 0rgan a110catiOn

and bcst usc ofa scarcc and PrcciOus rcsourcc.(J Am Con Surg2009;208:682“ 91.◎ 2009 by

thc American College OfSurgeOns)

Donor avallability is thc princiPal limiting factOr fOr ex―

PanSiOn oflivcr transPlantatiOn(lT).In 2007,,hcre wcrc
17,000 candidates On thc waiting list;Only 6,400 Patients

rece市 cd transPlants and more than 2,300 paticnts dicd fOr

Disdosure lnformat10n:Nothing tO dsdosc.

Prcscntcd at thc Soithern Surgical Ass∝ iauo■ 120thAnnual Meeting,Wcst

Palm Bcach,FL,Dcccrnbcr 2008.

Received De“ mbcr 17,2008:AcccPtCdJan曖 ,14,2009.
From thc DumOn● UCLATransPlant Ccnte、 PnegerL市 ellnsinte,DePart_

mcnt of Surgery9 Da宙 d GcfFcn School oF Medicinc at the University of

mifomia,Los Angeles,Los Angdcs,CA.

GrrcsPondence addrcss:Ronald W Busudl,MD,PhD,Division of L市 er

and Pancrcas■コnsPlantatlon,DcPartment oFSugery・ Davld GefFen School

OfMcdidncatUCLA,Univcsityofmifomia,LosAngclぃ ,10833 L Contc
Ave,Room 77‐ 120 CHS,3ox 957054,Los An♂ ぃ,CA 90095‐ 7054.
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lack OfdOnOr Organs(2008 0rgan PrOcurcmentandTrans―

PlantatiOn Nctworkyscienlnc Resistry ofTransPlant Rc―
tiPicnts)。 With thc scarciり OfWhOle Organ gra■ s,PartiCu‐

la」y in small children,innOvatlve pЮ cedurcs using Partial

livcr gr」 b from deceased andl市 ing dOnOrs haveimprOved

thc avallability OfdOnOr organs and lowered mOrtality on

the transPlant waiting list.

Thc ability tO usc Panial hCPatic gra■ sis dcPendent On

the scgmental hePatic anatomy(as shown in Fi型 に 1),and

regeneratiOn Potend」 Of■e mnsplanted grn and tte cm_

nantlive■ Tabた l slmmarizesvariOus inctiondgrns ustd

in liver transPlantations for bOth adults and children.

Deceased― donOr gra■s are OfwhOle organ and sPlit types.

Whole Organs are uscd(or both Pediatric and adult reciPi‐

ents;the∞ nventiOnal sPlit types producc smaller scgment

:SSN 1072‐ 75■5/09/S36.00
dol■ 0.■0■ 6月 Jamc。‖Su嘔 2009.0■ .023682
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Abbreviations and Acronyms

LDET   =livinttdonOr scgmental gaft l市 er

transPiantatiOn

LT     =livcr transPlantatiOn

MELD  =MOdel fOr Enι Stage L市 cr Discぉ e
SLER  =sPUc cxtended Hght hver graFll

SLT    =sPlit― gra■ 1市cr transPlantatiOn
WLT   =wholc― Organ l市 er transPlantation

II tO III grafts for children and larger extended― right grans

fOr adults.SPlitting the liver can also yield functional gra亀

fOr 3vO small adults.Thc■ 11 lcR―right sPlitting rcmains

eXPerimental because Of its infcriOr Outcomes comparcd

宙 th whOlc―Organ LT(WLT).● 2 TheК arc ttO mcthods Of

sPlitting the liver ln thc cxvivO tcchnique,the whOlc Organ

is rctrlcvcd and Prcselγ ed and thcn dividcd intO twO hnc―

tional grtts On thc back tablc.3 Thein situ methOd di宙 dcs

thc hcPatic ParcnChyma in the hcart_beating brain― dead

dOnOr bcfOre aOrtic cross― damping and cold PcrisiOn.4.5

ExvivO graRs arc subjected tO a 10ngcr cOld ischё mia timc

and gr」 R rcwarming,which may havc a dclctcriOus cfFect

on gra■ inctiOn a■ er transPlantatiOn.Advantages Of the

in situ mcthOd include shOrtcr c01d ischcmia time,minimal

gr`ごt rcwarining,and easier identiflcadOn Of biliary and

arterial systems.Living dOnOrs Provide segmental grFfts

including le■ lateral fOr pcdiatric rcciPientS and rightor icft

Parti」 hCpatic gra■ s for adults.

Deceased and li宙 ng dOnOrs have been cOmPlcmcntary

in PrOViding graRs fOr small children and havc rcsulted in a

signincant declinc in mOrtality in PajcntS On thc Pediatric

walting list.FOr adults,the use Of scgmcntal grtts frOm

bOth deccased and living dOnOrs has nOt gained widc aP―

PlたadOn.SPlit― grtt livcr transplantadon(SLT)in adults、

controvcrsial; PrOPOnents repOrt outcomes comParablC

with thosc with W:日 16‐
8 but Others arguc that thc PrOcC―

dure cOnverts an othcrwisc OPtimal wh01c Organ to a mar―

Tabie■. Organ Grafts Used in Liver Transplantation

Figure■ . cOnventional in situ split techn:que.The conventiona:in

situ split technique separates the hepatic parenchyma to the right Of

the falciform‖ gament and yields a smalier left iatera!graft(seま

ments‖ and‖ りfOr a child and a larger extended‐ nght graft(ser
ments l,IV to V‖ りfOr an aduit recipient(F■ om:Yersiz H,Renz」 F,
Hisatake GM,et al.The conventional technique of in situ splitliver

transplantation 」Hepatobiliary Pancreat Surg 2003;■ 0:■■―■5,Fig

2,with kind pernission of Springer Science&Business Media)

ginal segmcntal gr丘 .9・ 10 FOr li宙 ng―donOr scgmchtal gra■

l市cr transPlantatiOn(LDLT),thc risk tO thc l市 ing dOnOr

rem」 ns asuttcct OfCthた」debatc,and thc annu」 vOlume
ofLDLT in thc US has cOntinued tO declinc fOr 7 conscO

utivc ycars,fronl a tOtal of520 in 2001 to 266 in 2007.

AlthOugh shOrt― term outcomcs for scgmcntal grafts havc

bcen cOmparablc with thOsc with Щ  fcw longtcrm data
arc rcPorted。

6,7.1l ln additiOn,when data wcrc analyzcd

SCParatcly fOr Pediatric and adult recIPICnts,thcre wcrc dis―

tinct difFcКnccs in outcOmes bぉcd O■ grn tyPCS.lQ12 Th麓

dn」C∝ntrsmdywas、undcrtakcn Ю cOmpare bngtcm out―
∞mcs fOrwhleandscgmcntallivergratinadultandPcdi―

segments Common name Reciplent Abbreviation

Deccascd       Wholc        I VIH

SPlit

Addt      Addバ 乳

Pediatric Pcd― フ`■

Pediatric           sL― LL

Aduit           SL―ER
Adult SL―FL

H―III

I,IV VIH

l―IV

LcA lateral

Extendcd right

FulHcA

VN/111             FL」 l right               Adult              SL― FR
Living           Scgmental         H― HI             Lc■ lateral            Pediatric          LD― LL

I―IV          Len
V1/111             Rght

Adult

Adult

LD― L

LD―R
Adult‐ WL,addt deceased dOnOr wh。たIver gr」覧;LD― Ll市ing donorlctt hver gra■;LD― LL,1市 ing dOnOr k■ LFrall市 er gra,;LD― R,I宙ng dOnOr dght lver
gr」1;Pcd WL,pcdiatric dcceascd dOnOrwhOlc livcr gra■ iSし ER,sPht cxtcnded right liて r graft,SL‐ FL,sPli● cxtcndCd ttlllcn livcr gra■ ,SしFヽ sPIh extcndcd
ill right livcr graft;SL‐ LL,sPlit cxtcndCd lcft lateral liver graFt
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Table 2. Patient and Donor Characteristics by Graft Type

Characteristic
Adult‐WL   S■ ER
(n=2,433) (n=72)

LD‐ R
(n=4■ )  p va:ue

Ped‐WL     SL‐ LL      LD‐ L
(n=284)  〔n=■09)  (n=49)  p Vaiue

RccIPicnt

Me■an agc,y 51 52 0.5019 3.4 0.9   <0.0001
Female gender,n(%)       968(40)  14(19)  14(34) <0.0001  156(55)  60(55)  28(57)  0.9588
HistOry ofearlier LT,n(%)   337(14)   9(13)    0    0.0357   72(25)  16(15)   8(16)  o.o446
Urgent LT,n(%) 303(13)    19(26)    1(2) 0.0003    83(29)    47(43)    15(31)    0.0251

Median age,y                     37         20       35     <0.0001        3         18        31     <00001

Mcdian hOsPital stay,d             2          3       nノ a      o.2418       3          2       nノ a      O.3089

VasOpressOr agents≧ 2,n(%)  388(17)  22(31)   n/a    O.0032   75(26)  35(32)   n/a    O.785
Granヽ chemia

Median grご t cold ischcmia,

min 348 45 く0.0001 330 <0.0001

Median graft warm ischemia,

41 48     <0.0001 <0.0001

Adult WL,adult dcぃ cιdOnOr wh。 lc‐。rgan gd;LD― LL,1市ing_dOnOrlci latcr」 graft,LD‐R,li宙ng_donOr right grn;lェ liver transPlantadon;Pcd WL,

Pediatric dc∝ ascd‐ donOr wh。 1←。rgan gra■ ,SL‐ER,sPlit cxtendcd right gra■ ;SL― LL,sPlit le■ latcral graft.

atriclivertransPlant recIPiCntsand tO determinc PrcdictOrs fOr

PatiCnt and gran survivalゎ rdifFcrentЁ nityPs.

METHODS
Data co‖ection

Using aprosPcctiVely cOnectcd transPlant databasc,wc pcr―

fOrmcd a КtrOsPcctiVe analysis of 2,988 1ivcr transPlanta_

tiOns in both adults(18 yca,or oldcrl and d■ ildrcn(18

years or youngcう atthe DumOnt―UCLA TransPlant Ccn_

teち frOm August 1993 thЮ ugh May 2006.Thc UCLA
Institujonal Revicw BOard aPPrOVed thc study The me_

dian f0110wuP time Was 5 years.

Patient characteristlcs

All Paticnts with end―stagc Lver discase were evaluatcd fOr

LT by a multidisciPlinary team,as PrCViOusly describcd.13

BcfOre the year 2002,Patients vК re listed for liver trans―

Plant candidacy accOrding to thc United NetwOrk for Or―
gan Sharing(UNOS)status catcgoric%frOm 2002 to the

prcsent,the current Ⅳlodel fOr End― Stage Livcr Disease

(MELD)systcm has been uscd.14 PatiCnt and gran survival

out∞m∝ wcrc analyzed by the typc Of grd Кceive■
whOle―Organ grf frOm dcceased donors and Parti」 he―

patic gr」ヽfrom eithcr dcccased orli宙 ng dOnors.In addi―

tion,results were compared amOng adult and Pediatric

transPlant reciPients.

Operat:ve procedures

Deceased‐Jonorp Whoroorgan:詭 r transprantatio■
The surgical procedure fOr wh01c― Organ orthotOPic livcr

transPlantatiOn was PcrfOrmed in a standard manneち with

eithcr prcservation or rcplacement of d■ e rcdPie,t's infe―

riOr vena cava.15

Deceased‐donorP′
"s″“
●p′′[′′レθr transprantattOn

Thё in situ sPlit techniquc was perfOrmed On livers frOm

deceぉed dOnOs thtt met critria fOrsphtting,ぉ prcviously

dcscribed.1`Figure l demOnstrates isolauOn Ofthc lc■ he_

PatiC artcry9 1eft branch Ofthc POrtal vcin,and the extrahc_
patiC POrdon Ofthc lct hcPatiC VCin fOuowed by transec―

tion Ofthe parcnch「naat abOutO.5cm t0 1(In to theright

Of the falcifOrm ligamcnt,メelding a lei later」 gr■ (SL―
LL;segments H and III)and an cxtcnded Hght gra■ (SL二
ER scgmcnts I,Ⅳ  tO VIII).The len hilar plate and bile
ducts wcrc dividcd sharply宙 th scissOrs so as not to devas―

cularizc the duct.The middle hcPatic vein,the entire

length Of thc cdiac axis,PO庄」vein,bilc duct,and vcna

cava weК  Кt」ncd宙 th the extcnded right grat.
The reciPient OPcra■ on in children was PerfOrmed by

nativc hcPatectOmy wlth rctentiOn Of the inferiOr vena

cava,and the le■ lateral grttwas implanted using a Piggy‐

back technique in whidl the venOus Outaow was anasto‐

moscd tO the cOnluencc Ofthe reciPient hcpatic veins.In

adul“ ,the extended rightgratwas pК Pared in the manner
idendcal tO preparation OfawhOle gra■ ,with the additiOn

OfOversewing the let hepatlc and Portal veln orinces and

thc lctt hepatic duct stumP.The extendcd right graft was

imPlanted in the same manner as a whole gr丘 .

1′yringJOnOr″ yer transprantatiOn

The tcchniqucs Ofliving‐ dOnOr Partial hcpatectomy have

been described.17-1,In adult‐ tO―child LDuR thele■ lateral

grd(LD― LL;scgments Ⅱ and ⅡI)is PЮ cured.In adult‐
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tO― adult living― donOr livcr transPlantatiOn, the right

10bc(LD―R;scgmcnts V to VlⅡ)is Procured in the
donor with Preservation Of middlc hcPatiC Vein.Thc

living― donor segmental grafts(left lateral and righ■ lobe)

were transPlanted with recIPient caval preservation(Pig―

gyback techniquc)and PreviOusly dcscribed vascular

and bililry rccOnstruction.17,18

lmlnunosuppression

Thc Priinary maintenance immunosuppression regiinen

cOnsisted ofcyClosPoHnC(CyA,Sandimmunc or NeOral,

Novartis Pharmaccuticals)until 1994 and tacr01imus

(Prograt Astellas Pharinaceutical lncl thereaftcL MOSt

PatiCnts received triPlc ilnmunothcraPy with stcrOids
and either azathiOprinc or mycophcn01ate mofetil(Ccll―

CcPt,Rochc PharmaCeuticals).:3

Statistlcal analysis

Patichtandgrns― ival ctlrvesweК computcdusingttlan―

Mcicr mCthods and∞ mParCd using log rank tcsts.Medians

wcre comparcdusingthcWll∞ xOn test andPrOPO壼 Orls using

thc ch卜squarcdtest.BOth univariatc andmultivaFiatC analyscs

weК conduacd using Cox's ProPOiOn」 hazard mO■ 1・ The
backward stePttsC ProcCdurc was uscd for variablcs sclcctiOn

with rctcntion critcria at a P Valuc Of≦ 0.25 1cve1 0fsignin―

cancc.In the mdtivariatc anal「 お,a P valuc Of<0.05w躊
cOnsidcredttgnincant.statisdcal analysisus pcrfOmcdusing

SAS soharc,vcsion 9.1(SAS Insdmte).

RESULTS
Reciplent characteristics

Amongthe 2,988 1ivcr transPlantatiOns during the 13 yc年

study pc五 od,2,546 were performed in aduks(85%)and

442 in children(15%).Gran tyPesin adultsinduded adult

d,ceased―dOnOr wholc livcr grご ヒ(adult_WL)in 2,433

(95%),SL―ER in 72(3%),and l市inttdOnOr right liver
gra■ in 41(2%).Gran tyPcsin Children induded Pediatric

dcccascd―dOnOr whole liver graft(Ped_wLlin 284(64%),

SL― LL in 109(25%),and LD― LL in 49(11%).

Padentcharactcdsdcs are∞ mparedbygrntypeinTable2.

In adults,the mcdian recipicnt ages among thc ttК e grOups

wcК dm」狙 Although bOth whole and sPlit grn wcrc uscd

more oRen dlan l市 ing― donor grn for rcclpths宙 th Previ―

Ous liver transPlans,sPIt 8口 b WCК frcqucndy uscd fOr re―

dPiCntS rcquiring urgcnt transPlantS・ Thc mOstcOrnmon Lver

diseasc in adult redPiens was hcPatids C cirrhOsis(32%)fol―

10wed by alcOh01-induced liver discasc(15%)and acute liver

伍lure(14%).Comparing indicatiOns fOr LT for all辟 丘

types,acute liver failure wtt more frcqucntin SLT compared

with addt―RT and LDLT 126%versus 13%vesus 2.4%;
p=0.0003);PHmttrsdeЮ shg cholⅢtiS tt a ttquent

reason for LDI Thc■ equcnヮ ofhcPatitiS B,hcPatidS C,

al∞hOl―ind“Кd livcr discasc,and cryptogeruc drrhosis werc

similar fOr all grn tyPes.

In d■ildrcn,rcciPicntS Of SPlit and l市 ing―dOnOr grans

were smaler children yottger than l ycar Ofage(TaЫ e 2).

More reciPients with Pre宙 Ous transPlants recei耗 d wh01c―

organ graL.SPlit grat as wlth adults,wcrc uscd mOre

ORcn fOr urgcnt transPlantatlon.Thc mostあ mmOn indi_

catiOns fOr LT in children were biliary atrcsia(42%)and

acute liver failuκ (34%).A higher prOPortion ofPediatHc

reciPients with biliary atrcsia received a sPlit gran com―

Pared with a li宙 ng―dOnOr segmenta1 0r dcccascd― dOnOr

whOle― Organ gr澁 (54%versus 41%vcrs■ 34%,rcsPcc―
t へヽ 、P=0・ 0023).The distributiOn Of Othcr livcr dis‐
cascs,induding neonatal hePatitis,cryptogcnic cirrhOsis,

and malignancyD was similar arnOng all grtt typcs.

Donor characteristics and graft ischenlia times

Tablc 2 comPares thc dOnOr characteristics and gra■ ischc―

mia duratiOn for bOth adults and childrcn.In adults,dO_

nors of sPlit gratts were youngcr than wh01c_Organ and

li宙ng dOnOrs(P<0.0001).Thcrc wcrc morc dcccascd

donOrs forsPlitthan whOle gratt that rcquircd“ v00r morc

vasopressOr agcntsupport during organ Procurement(31%

trsus 17%,P=0.0032).Thc cold ischcmia duradOn fOr

li宙ng― dOnOr scgmcntal gra■ s,as wOuld bc cxpcctcd,was

shOrter cOmPared with that fOr deccascd_dOnOr grを ごts.Thc

necd fOr cOmPlex microvascular reconstructions in seg―

mental grtts accOunted fOr a 10ngcr warm ischcmia time

COmParcd with whOlc_Organ grat銚

In children,whole-0聖響n dOnOrs wcrc younger than de―

ccascd and lMng donOs Ofscgmental grm:The duratiOn Of

bOthcOldandurmttinemiavariedbcmecndccased― and
living―donOr gtt typcs,asin addも lTable 21.

Patient survival

The 10-year Patient Survival curvcs for adults and children

are shOwn in Figurc 2A.For bOth aduls and children,

survival was similar fOr an gran types.v■ en data were

analyzed scPttately for adult and Pcdiatric rccipicnts,thcrc

werc distinct differenё es in outcomes based On graft types.

Figure 3AshOws that the longterin Patient surviv」 curvc in

adults fOr SL― ER was signincandy 10wcr comPared With

LD―R and adult―m (57%vcsus 73%vcsus 71%;P=
0.033).い ∞ntrast to thc addも ,10ngtemn Outcom6 for all
grn typ∝ in childrcn wcrc simL as shown in FiguК  3B.

Multivariate analysis Of Paticnt survival in adult rcciPi_

ents is shOwn in Table 3.Statistically signiflcan,indcPen―

dent predictors Of din■inishcd suⅣival in adult reciPicnts

induded reciPient age 01der than 60 ycars,rctransPlanta―
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Figure 3. Patient survival after iiver transp:antation(A)Adu:t.Sond

‖ne, !iving dOnor right!iver graft; dashed line, whole liver; dotted

‖ne, sp"t extended right iiver graft(B)children. Solid line, !iving

donor!eft lateral :iver graft; dashed line,whole iiver;dotted !ine,

sp!it graft!eft lateral‖ ver transplantation.

Graft suⅣ iva:

Figure 2B dcmonstratcs that Ovcra1 10-year grai surv市 al

outcomcs for SE LDE and WLT wcrc cOmParable

(55%versus 65%vcrsus 62%,rcsPcct市ely,P=0.088).
Gran surv市 al curvcs in adults and childrcn arc cOmparcd

SCParately in Figurc4.Thcrc wcre no signiflcant difFercnces

Table 4. Mu!tivariate Analysis of Patient and Graft SuⅣ ival
in Children

01224"48“ 7284筍

Months after Transp:antation
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Figure 2.Overa‖ surv市 al of difFerent graft types after‖ ver trans

plantation.(A)Patient;(B)graft SOlid line,living dOnOr;dashed line,

whole liver;dotted!ine,split graft liver transplantation.

tiOn,SI「ER gr」臓,dOnOr age 01dcr than 45 years,and cold
ischenlia tiine>ン 10 hours.In childrcn,Tablc 4 shOws that

a history ofPreviOus lT and usc OfsPlit grtts werc associ―

atcd with 10wcr surviva1 0utcOmcs.

Table 3. ,И ultivariate Analysis of Patient and Graft Survival

in Aduits

Variables Ha2ard ratio p Va:ue

Paticnt surv市al

RcciPient age>60y 00002

PrcviOus LT 2.` <0.0001

Graft tyPc

ｃ
ｅ

Ｏ
〓
〓
ｏ

〓
【
一”
＞
ヽ
‘
”
∽

”
“
０
３
●
Ｌ

Whole Variab:es Hazard ratio p Vaiue

SLT 0 0008    Paticnt survival

LDLT 0.8 0.`320 PreviOus LT 4.9 <0.0001

Donor age>45 y                 l.5           0.0361

Cold ischcmia time>10 h      l.4       0.0066

Gnft type

WhOle               l

Gr」 t survival SLT 0.0011

Previous LT 1.8 く0.0001 LDLT 1.7 0.1923

Gran type

Wh。le                l
Gmi survival

PreviOus LT 1.7 0.0031

SLT 1.9 0.0010 GraFtりPc

LDLT 1.1 0.6572 Whole

SLT
Cold ischemia tiFne〕 >10 h          l.3           0.0077 LDLT
Donor age>45y 1.4 0.0223 0.0198

0.8433

LDE■ 11宙 nttdonor scgmcntal gra■ livcr transPlantatiOn;L■ livcr transPlan‐
tauon;SLE sPlit― gra■ l市er transPlantation

LDLE Iving‐ donor segmental gra■ livcr transPlantation;L■ 117cr transPlan´

tadon;SI工 sPlirgrd liver transPlalltadon.
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Figure 4. Graft failurefree survival after iiver transplantation (A)

Adult. So!id line,whole liver;dashed iine,split extended right liver

grafti dOtted line,!ivingdOnOr right:iver graft(3)Children solid line,

living dOnor left lateral‖ ver graft;dashed line,whole liver;dotted

line,sp‖ t―graft leftiatera!liver transplantation

in grai surv市 al fOr all gran tyPes in bOth adults(Fig.4Al

and childrcn(Fig.4B).

Multivariate analysis ofgraft survival in adults is shOwn

in Tablc 3.Thc PrcdictOrs Ofgr劉魔fallurc included histOry

OfprcviOus L■ SL― ERgrans,donor age 01derthan 45 years,

and c01d ischcmia timc>,10 hOurs.In children,histOry of

PreViOus LT and Sl′ LL gratt werc indcpcndcnt prcdictOrs

Ofdiminishcd survival cTable 4).

Causes ofloss

For both adults and childrcn,scPsis and multi― Organ sys―

tcm failure was the mOst common causc of Paticnt dcath.

Table 5. Complications

Rcgarding grat failure,recurrencc of livcr discase and

chrOnic reieCtiOn were frequent causcs of gr丘 10ss in

adults.The nOteworthy difFeКnce beween the thrcc

grO五Ps was that recurren∝ ofl市cr discasc in transPlanted

segmental gra■ s frOm dcceascd and living donors was more

common thanin wh。 lc_Organ grais(50%versus 56%ver

sus 16%,r∝ pediveヶ;P=0・ 0133).For children,chrOHc
rCJCCtiOn and hepatic artery thrOmbOsis wcrc common rea―

sOns fOr graft loss.There wcrc no signincant difFercnces in

causes ofgraft failure arnOng thc threc grOups.

Oomp:ications

The mづ Or PosttransPlant∞ mphcadOns fOr variOus gr薫

types are cOmPared in Table 5.In adults,there were nO

difFcrences cxccPt for a higher ratc Of rctransPlantation in

rccipients of living― dOnOr grans.In childrcn,thcrc was a

nghcr icqucncy of PHmary grtt nOnincIOn h sPIt

gratts because Of increased use in urgcnt and rcdO trans―

Plantations.Living― donOr gr,ご麓had a higher ratc ofPortal

venous thrombOsis than whOlc grafts.

DISCuSs:oN
Ths study comPared ttngtcrm Outcomesお r whdc and
scgmental gratt in adult and Pcdiatric livcr transPlant rc―

CiPiCnts.Earlicr studics rcpOrt connicting ShOrt― and mid―

tcrin survival outcOmcs.Although singlc― ccntcr studics6,7.11

dcmOnstratcd no dif■ rcncc in l― ,3-,and 5-ycar outcomes
孟 cr SLT andWτ tt rcgistrydata report SLT as an indcPcn―

dcnt PrcdictOr Of P00r PatiCnt Outcomcs fOr both adults

and children.20‐
23

0ur study shOwcd cqdv」 cnt Overal ttngtcrm out―
comes ttcr whOlc,sPlit,and living―donOr gra■ LI Whcn
rcsults wcrc analyzed scParately by rccipicnt age,thcre wcrc

distinct difFcrenccs in outcomcs and factOrs that afFcct sur―

v市al.AlthOugh thc 10-ycar gran surv市 al aftcr whOle,sPlit,

and livinttdonOr transPlantatiOn was comparablc in

adults,the Patient Survival was 10wer for sPlit grans com_

Pared with whOle grtt when uscd in ictransPlants and
critically ill rcciPicnts.Patients whO rcquirc rctransPlanta‐

Ch‖ drenAdult

ＥＲ

７２

Ｌ

〓

Ｓ

ｎ

LD‐R
(n=4■ )

Aduit‐WL
(n=2,433)    p

LD‐LL Ped‐WL
(n=■09) (n=49) (n=284)  p

Comp:ication n   %  n   % n%Value n%n%n%va!ue

Prirnary grJt nOninctiOn 4     5.5    5    122 206    84   0.4811    9    83   2    4.1    5    1.8   0.0097

Biliary comPlications 3    4.2   6   146 178    7.3   0.1126    3    2.7   3    6.1    9    3.2   0.5632

HcPatic artcry thrombosis 3     42    3     7.3 89    3.7   05112    6    5.5   2    4.1   19    6.7   07597

Portal vcin thrOmbOsis 24    1    o.763     4    3.7   4    8.2    2    0.7   00037

RctransPlantation 6.9   9   22    271   11.1   0.0476   24   22    8   1`.3   44   15.5   0.3035

Adult― σヽЪ,adult deccascd― donor wholc― Organ gra■;LD‐LL,living´ donOr lcft latcral graft;LD― R、 living― donor right gr晨 ;Pcd―WL,Pcdiatric dcccascd_donor
whOk―。rgan gra■ iSL‐ ER,sPIr atended Hght gr晨 ;SしLL sPl■ に■htcral gra■
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″by MELO system

日gure 5. Proposed organ a‖。cation system for optimal use of split
!iver grafts.MELD,Model for End―Stage Liver DiseaSe.

tion Of the liver have highё r acuity of iliness, including

multi― Organ systcm fa」 uた,and undergo complcx rcdO
transPlantation PPcedures thit rnay be associated with he―

modynamic instability during thc PeriOperativc Pc丘 Od・

Thcsc OPcrative circumstanccs,in additiOn tO both dOnOr

grF and rcciPiens prcdた tOs,afFcct paticnt outcoms a「

ter transPlantation and shOuld be"nsidered in the a1loca―

tion ofsPlit grans to reciPients.

Wc fOund it interesting as for gra■ failure,that rccur―

rence ofliver discasewas more common in serhent」 gr暴
frOm bOth dcccascd and l市ing donOrs compared with

whOle g劇譴.A POssible cxplanatiOn may bё  that ischemia

and reperisiOn iniury inherent ii segmental grans syner

gisticaly activatcs and PerPctuates stelatc cells leading to

accelcratcd FlbrO,is in Cascs of hcPatitiS C infcctiOn24。 r

iinmun010gic mcchanisms in mabgnan,ァ  and autoiln_
munc livcr discascs.25‐

27 AnOthcr thc9ry that may cxPlain a

more severe recurrence ofhePatitis C a■er segmental liver

transPlantatiOn is attributed tO intensc ProliferatiOn and

rcgcncradon of the hcPat09ts in segmental gran that

augmentviral translatiOn and replication.28,2,The relatiOn―

shiP benvccn hePatOcdlular itturyp hePatic PrOLferatiOn,

and宙ral rcplica■ on rcmains tmprOved,and sevcral sttdics
have shOwn similar frequency of disease recurrence and

outcomes between whole grais and scgmental gr」こう。31

For childrcn,Segmental grans tom deceased and五宙ng

dOnOrs have incrcased available Organs for shaller and

younger rdメ ens and have signncantヶ decreased ttc P←

diatricwaldist mortality.Severalstudies have reported cOn―

nicting results aner LT with segmental l市 er gr」ヽ in chil―

dren udng reglstry data.AlthOugh analysis Of the Unhed

Network of Organ Sharing(UNOS)database by Becker

andcOucagues32demOnstratedcomparableshort― term out―

comes bewcen SLT ttd Ч雇工 scveral smdies using the

SameP001ed data frOm the UnitedNen″ orkofOrgan Shar―

in♂3 and transPlant К」Stry data frOtt the studis OfPedi―
atric L市 er TransPlantation(SPLIT)22 repOrted inferiOr

outcomes」 Rer SLT cOmPared with W Wc fOund nO
signiflcant difFerences i五 10ngterm PatiCnt and gr■ sur―

viva1 0utcOn■ cs bc● vecn wholc and scgmentallivcr grarts in

pediatric reciPients.

In summary9 our study dcmonstratcs cquivalent Over」 1

10ngtcrm Outcomes forwhOle and segmental gr澁 sin adult

and PcdiatHc liver transPlant reciPientS・ ThC mづ or ch」―

lenge tOward optimal usc ofthcse giats lies in d■ e Organ

a110catiOn POlicy.Under the current MELD systcm,cach

sPlit graft is al10catcd to patients accOrding to thcir MELD

scor∝.Because thc Patlent宙th thc highcst MELD score

receives the Organ,this system」 locates thc sPlit graft tO the

sickcst transPlant candidates and limits gra■ _tO_recipicnt

matching,which is crucial for best results.A110catiOn Ofthc

sPlit extended right grn to aduls with lesser acuity of

llness may improve Patiё ntsuⅣiva1 0utcom“ .Wc ProPoSe

an alternatc systcm tO a1low oPdmal use OfsPlit grans(Fig.

5).Ifthe dOnOr fails tO meet sPlit Critcria Or thc lc■ latcral

graft is,Ot a110Catcd tO a redPient,the wh01c Organ is

ぉdgned by the MELD」 go五thm.But whcn the dOnOr
meets sPlit criteria and the le■ latcr」 grd is al10card,the

liver is sPlit, and rathcr than a1locating the right grttR

thЮugh the MELD sys“m,the right gmtt instead b
matched tO an ide」 re,iPient by thc sPliting tansPlant

CenteL An Organ a110cation system with such flc対 bility

wOuld cncOurage adult― tO―child candidatc Pairing frOm the

sarnc transPlantatiOn centcr and anOw preoperadvc surgical

and logistic Planning to rninimize gtt ischenlia durati6n.

This PrOposalaimst0 0Ptimize gran t。 _reciPicnt matching

thatnOtOnlywouldsubstantialyreducethe10ssOflivcsOn

thc transPlant walung list but alsO i五 prOvc Outcomes aner

liver transPlantatiOn.              ′
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Discusslon

DR LYNT B JOHNSON(WashingtOn,DC):I would like tO thank

Dr HOng and Dr Busuttil fOr the privilcge ofdiscussing thcir Papcr

and congratulatc the authOrs On yct anolhcr large singic centcr exPc―

ricncc in liver transPlantation.

市rethods to success■ 1ly increase avallability of donor organs are

necessary given the cOntinucd shOrtage oforgan dOnOrs.This short‐

ageお Particularly acute for Patients with end‐ stage livcr discasc sincc

thcre are not altcrnative methods fOr livcr inction rePlacemcnt as

tllさ rc is fOr Patients with cnd― stagc rcnal discasc.

Thc authOrs sho、 ′that in thcir iarge single center cxPerienCe the

10ngtcrm overall Patient and graft sup″ ival were simllar be● veen Pa‐

ticnts with sPlit livcr transPlants,wh。 le livcr transPla:ltS,and live

donorliver transplantatiOn with a median follow´ uP OfflVeyears.But

the adult tcn― ycar Paticnt survival was wOrse with sPlitliver extended

right graFts.And this lcads tO scVCral qucstions fbr the authors.

ThC mづ Ority ofsPlitlivcr cxtcnded right graFts in adults were used

fOr Paticnts rcquiring urgcnt transPlantatiOn.Ordinarilヌ thesc Pa‐

tients wOuld havc acccss to adult whole liver graL iftheywere status

l orIHiver■ ilure.Does he center havc an intcrnal Policy oFsPlitting

idcal donOr grais Obtaincd in adult cxtendcd right graft along with a



参考資料 4

UNOS小児ドナーの分配システム

Allocation Of pediatric donors

reciplent age         dOnor age O-10

PELD/MELD<15

local regional national

⑦ ⑩

⑫ ⑭ ④

⑬ ⑮ ④

lA:Л uminant hepatic fallule,PNF,HAT,acute decompensated Wilson

lB:chronic liver disease in children

lA

local regional national

0-11 ① ②

12-17 ⑮

18- ③ ④ ⑬

donoe age ll-17

lA

local regional national

① ② ⑩

③ ④ ①

lB

local regional national

0-11 ⑤ ①

12-17

lB

local regiOnal national

⑤ ⑥ ①

PELD/MELD≧15

local regional national

0-11 ⑥ ①

12-17 ⑦ ⑨ ⑩

18- ③ ⑩ ⑩

PELD/MELD≧ 15

local regional national

⑦ ⑩

③ ⑩ ⑩

⑨ ① ④

PELD/MELD<15

local regional national

0-11 ⑥ ⑩

12-17 ① ⑬ ⑩

18- ⑫ ① ⑩



参考資料 5

年齢別小児身長体重の幅と標準肝容積の幅



肝臓移植希望者の転帰

参考資料 6

2010/12/14]見 イ
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参考資料 7

改正法施行後の脳死下での臓器提供事例について(平成22年 12月 18日現在)

脳死判定

事例

(提供事例 )
提供日 原疾患 提供施設 柿“疇

心臓 肺 肝臓 膵臓 腎臓 小腸 眼球

第88例目
(第 87例日)

平成22年
8月 10日

那
精
ヽ
通
２。
交 関東甲信

越
なし

日立循環

器病研究
センター

岡山大
(両肺)

東大
藤

艦

大   群罵大 恐:i18]ill
第89例目
(第 88例 日)

平成22年
8月 19日

男性

50代 女性
脳血管障害

お代
‐
彙I~

くも膜下出血

近餞 なし 東 大
大
肺
阪
両

東大
名
裏轟審嵩露声
字  神戸大

第90例目
(第 89例日)

平成22年
8月 22日

東海 なし 東Jヒ大
欧
臓
期
輌

阪大
名古屋第二赤十字  藤田保健
(膵腎同時)   衛生大 悪驀

|

第91例日
(第 90例日)

平成22年
8月 27日

松山赤十字
病院

あり 北海道大   ― 東京女子医大   愛媛県立
(膵腎同時)  中央病院 愛媛大  愛媛大

第 92例 目
(第91例 日)

平成22年
3月 29日

40代 男性
蘇生後脳症 関東甲信越 なし 東大 東大

日立成育
医療研究  京大
センター_

響轟書覇降)・FX大 東北大 霧:il暑馨ill
第 93傷 目
(第92例 日)

平成22年
9月 2日 ¨̈　̈̈

成人 男性

蘇生後脳症

北部九州 なし

日立循環

器病研究
セ
"―

東北大

(両肺 )
名古屋大   ― 東京女子 長崎医療

`      医大  センター
東北大

第94例 目
(第93例 目)

平成22年
9月 4日

東北 なし
東京女子

医大
岡山大  東大 名古屋大   ― 藤田保健  福島県立 福島県立

衛生大   医大   医大 九州大

第95例 目
1第 94例 日)

平成22年
9月 7日

関東甲信越 なし

日立循環
器病研究
センター

北海道大  ― 東京女子医大    長野
(膵腎同時)   赤十字

長野   長野
赤十字  赤十字

第969rl目

(第95例 目)
平成22年
9月 12日

性男
患
代
疾
４。
心

30代 男性

市立札幌
病院

なし
岡山大

(両肺 )
東大

藤

艦

大
植 棚

弟97例 目
(第 96例 目)

平成22年
9月 18日

近餞 なし

日立循環

器病研究
センター

東大   岡山大 ぷ杏印 攀;
第 98例 目
(第 97例 日)

平成22年
9月 25日

フ0代 男性 t
脳幹榎墓

50代 男性
脳血管障害

50代 女性
くも膜下出血

北部九州 なし
熊本   熊本
赤十字  赤十字

第 99例 目
(第98例 日)

平成22年
9月 27日

Jヒ海道 なし

埼玉医科

大学国際
医療セン

東北大  福岡大 東大 ―   北海道大 市立ホt幌

第 100例 目
(第 99例 目)

平成22年
9月 30日

市立札幌
病院

なし 阪大 東北大 東大 課冒L)札拙楡
第 101例 日
(第 10001日 )

平成22年
9月 30日

30ft~勇I
蘇生後脳症

一雄
ｒ
一暉
則

東北大学

病院
なし

日立薔環
器病研究
センター

東大
阪大     仙台
(膵腎同時)  社会保険 東北大  東北大

第 102例 目
(第 101例目)

平成22年
10月 3日

関東 なし 岡山大   ― _   奎霊0東奎芙
子

第 103例 目
(第 102例目)

平成22年
10月 13日

18歳 以上

男性
脳血管障害

30代 女性
くも順下出血

西日本 なし 阪大 賢羅書言露脊   晶

1嵩協想
平成22年
11月 3日

九州大学

病院
なし 阪大 帖ｍ

広島大
藤田保健衛生大   福岡
(膵腎同時)   赤十字

鵬硼易
平成22年
11月 21日

50代 男性
脳血管疾患

5岬こ
~勇
I

低酸素脳症

60代 女性
■血管障害

高山赤十字

病院
なし 東大

福岡大

(左肺 )
東大 ―   毬思曇議 岐阜大 岐阜大 杉醤襲院

第 106例 目
(第 105例 目)

平成22年
11月 26日

福山市民

病院
なし 阪大

岡山大

(両肺 )
―   県立広島蹴雰r 広島大 ^暑疑誤

1嵩鑑旧
平成22年
11月 26日

札幌医科大

学附属病院
なし 長崎大  東北大

日立成育

医療研究   ―
センター

謂冒降)市立札幌

1潮用掲
平成22年
12月 2日

40代 男性
層血管障害 関東 なし 東大

東大

(左肺 )

ほ天菫大

医学部‖   _
属鑽天堂 1蔦I  

東
霞葵
子

岡:鵬
平成22年
12月 4日

30代 女性
饉血管障害

60代 女性
くも膜下出血

60代 女性
脳血管障害

16憲以I~
男性
脳血管障害

30代 男性
くも膜下出血

九州大学

病院
なし 阪大 阪大  福岡大 藤

艦

大   九州大

躊:蕗 平成22年
12月 10日

大阪市立総

合医療セン

ター
なし 岡山大

日立病院機構
千葉東

(陣腎同時 )

大阪市立

大

躊i蘊
平成22年
12月 13日

目立綱院機

構長崎医療
センター

なし 東大 広島大   ― (鵡 )鶏 大

躊i需
平成22年
12月 17日

北海道 なし 信り‖大   ― 施設名  施設名
確認中  確認中

目i霜
平成22年
12月 18日

岐阜県総合

医療セン

ター
なし 東大 名古屋大   ― 師囃

岐阜大 豊標凛
民

膨1躙 平成22年
12月 18日

30代 男性
脳血管障害 関東 なし 阪大 京大 認臨) 胆大



肝臓移植希望者 (レシピエント)選択基準 (案)

(略 )

2.優先順位

(略 )

(3)臓器提供者 (ドナー)が 18歳未満の場合には、選択時に 18歳未満の移植希望者
(レ シビエント)に限り、 1点を加点する。

3.具体的選択方法
適合条件に合致する移植希望者 (レシピエント)が複数存在する場合には、優先順位は、以
下の順に勘案して決定する。

(1)優先すべき親族を優先する。

(2)2.の (1)、 (2)、 (3)の合計′点数が高い順とする。ただし、これらの条件が同
一の移植希望者 (レシピエント)が複数存在した場合は、待機期間の長い者を優先

する。

(略 )
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Figure 3.Patient sunJiva!after!iver transplantation.(A)Adult.Solid‖ ne,living―donor right iiver

grafti dashed line,whole liver:dotted line,sp‖ t extended rightliver graft(B)Children Solid line,

living‐ donor left lateral liver graft:dashed line,whole liver:dotted line,split― graft left― ldteral liver

transplantation                      i

Figure 3A shows that the longterm pat:ent survival curve in adults for SL― ER was significantly

lowercompared wlh LD‐ R and aduk― llVL(57%versus 73%versus 71%;p=0.033).:n cOntrast

to the aduLs,longterm outcomes for a‖ graft types in children were s:mi!ar,as shown in Figure

3B.
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Months atter Transplantation
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Tablё 4.MukiVattate Analysis of Patient and orat surv市 a!in Ch‖ dren   :

:n chi:dren,Table 4 shows that a history of previouS Ltt and use of splk grafts were

associated with:ower survilal outcomesi

Hazard rat:o  p value

|´:‖■●:ⅢI■ |
1.7           0.1923

LDET:‖ ving…donor segmental.gra■ ‖ver transllantatiOn:LT,1市 er transplantattOni SLT,

spiit…grat:iver transplantatiOn。                (


