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[ Abstract] With persistent breakthrough and maturity of surgical procedures and postoperative
immunosuppressive therapy, the survival rate of liver transplant recipients and grafts has been significantly increased. The
shortage of donor liver has become the main obstacle for clinical development of liver transplantation. How to expand the
source of donor liver has become an urgent issue. Groundbreaking progresses have been made in the use of common
marginal donor livers in clinical liver transplantation, such as elderly donor liver, steatosis donor liver, viral hepatitis donor
liver and liver from donation after cardiac death. Nevertheless, multiple restrictions still exist regarding the use of marginal
donor liver. Consequently, the definition of marginal donor liver and research progress in the application of common
marginal donor livers were reviewed, and the opportunities and challenges of mariginal donoor liver were illustrated,
aiming to provide reference for expanding the donor pool for clinical liver transplantation and bringing benefits to more
patients with end-stage liver disease.
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BRIl DUAH R S B K, X 2018 AR BB T
13 147 BIAEREE . SR, A4 L AR B
FRIERRE R, AR ARy 20 AEEL, BT 51000 4]
BEESEREA SR, ErpE, a5t
2019 44 14 399 BB E SRR, [B{UH 6 170 4
AW TR, Ay fif DAt 7™ e a1y ) A
PRI A E AT o

1 AP 89 3L

L5 AR, XSG IS —rE L, FEs
JHF#% M R J5 A7 A A W) I e M E B BE ( primary
nonfunction, PNF) ¢ & 1] Z) 2 A 4 ( initial poor
function, IPF) . IRAVEREHEYIRT . Mg S sk
Yo S RS AR A dE e ( RIAE I =
70% ) . BN, CBIF R W E ( hepatitis B
virus, HBV) @ N A i & %% 5 ( hepatitis C virus,
HCV) PR, IRk B 2 AMHEE B B BT 25
R TR I R R, KRR 22 i AT R S A R
NGB R . MEZRRNER, St
T IR AR AE . B OISR TR AR B AL
TEIGIR LA O 2 HUS T —E RS meteak g

2 WA GABIT AT I

2.1 SR

e AL 2 WL S T, A R AR R A
AN, TEEMIFA ARSI . BRI . AR
AGPE I L R B R DL R B K ok R R AL S TR R L
Ab, T R 5 52 BV B i E] ( cold ischemia
time, CIT) FERAHHY, FEMEG U T2 5 I IUAH G
IFERAE . Sass FF0 @ 1% 3 E R BB AR EE 2 o 4
th, HEEARRE>60 2 AL AR 5 5 AE ) e v XU ] 1
WE . S —Ixt 148 GRS AR 52 8 E TR TS S AT i
IR, I HEIFAZ ) PNE FIIBIE I & ORE 0 kA 3 1
W TAREIR A2 3, SR 2 E AR 1A
THERW AL, TR AEF AR InXH R A A S5 147
TERA AR, HAVR SR, HCV BHERE %
Z K BAERE>T70 2 F1>80 2 I E I F RS AR 7T LAGKAR
G R 2 3 MR A A7 16 20 S A I R ks %
W, 7ETETE R il O L AR RS 52 3 B T4 T,
S HAAERBUIT (4E18<40 2 ) M, i FH R AT
(AFE>60 2 ) FFAS Z HMBAYIAE R R
Je IR SR B s, 36 [ — I & v BUE
FEEW, CIT>8 h EMi— i rHtE N E, JFA

X1 O AT LU i R AR F B R e, AR
fdt P B I H RTATI AR, (B BOR B2 1Y A
AR T AN AL e 5 00 BRI 25 o 7 A I sl i) Y
T, AR L R S AR, SR 3 R 2
2.2 FERAEETEALAT

NS PR Bt 2 O — KIS AL, SR
A m. BHT, PR AL R IEZ A TR
2005 4F, 58.0% BRI AL PERENTF R, 07 2017 4R
X TR 43.1%. MELZ T, JERRII AR AL
FHAFEAL 7%~8% #5356 [l R BRI R 2 IR 4 Bie 1Y
— I A R, BRI AR AR
XF JH 4 AE R S5 IH 1 2% 06 i R e S It 1R 52 1) 4K 5% i)
AR, A TR A E<5% 4, JRNi P =35%
HARPAMMWER M TR R, EELPE

(intensive care unit, ICU ) AAFH][E]) S A B it i) BH
IR . RJFHE 5 AT, B 2w K 5
s AR AT Z ISR SE R LR D A8 =35% ,
INASFEN 5238 MAAR DRI RS, Yo%, BENiZE
PEHE B R AR — e AU, e o B PR R
Rt 5 R B EI 03 = 2 N O e R
AT IPF AR5 PNF 4591 & 0E 1) & A XU o 1
A, AR S A A DG P 2 A A/ e
BEEEME . BB RAERIVEFAE . TRV IS N B
FPE B 0578 FT 58 5 B 20 B P RS s RO
e A O,

FE [E HF B2 BF Rosenfeld 261 38 1 2 i
JERR I AP REAB A S N SR TR 11, A
i 1 WoR R B E G Dok, B BT RER IR T
arE, IR U R O PR . X TR
i A SR RN A AL BT TR G A PR AR . X T e
FERR T ZEME (>60% ) AL, Chavin 55U BF 5 &
B, EAR R RS R G - P i (ischemia-
reperfusion injury, IRI) FIFAEY) N REIE R YK & 4 A=
oA, {H PNF RA% | BHY 2 & TR
FEFITGITFE L WA FIZH 1
FEIGRSW 0 TR, HAUEIR AR B, Ak
FUNRE R DA RN E R R AR A PR
FE I PRI A AT AR B s, I HL3E 0 1 s
T AT DA 2 R G  As RE 0T, B Zpit
HRACRSEARE , ISR 5 IHIE I A S it
Z ARG KBS, SR, A B A A RE A
AN TG IR T —BUE .

2.3 fREMERT AT
SRR R AL BRAE ) O R A R A =
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hAX A RE S I E R AR o 1 B A i g RS, I3
B R TR . AR A P AEZHZY (World Health
Organization, WHO ) 2019 4EfIS 4, 2BRAH
2.96 I NEH HBV, 294 5800 77 N HCV. H
TIRREE R B R PE R, §7 RAnEA IS EE I
RALIF AT REBUHIRECE Z A an i Hnists, HpaE B
PURTE IO A, XM Al AT, BT FEEE
W BEPE I 9 SR8 T I NIER AT 250 s M S S A DG iy 2%
A R, 40 d e B8 5 RS 1 S i ke
JHmt™, AEERRY, FERIRH R~ a0
T FPUR TR NRIT RO AR R
REFHEZ CIFRFMPLE ( hepatitis B surface
antigen, HBsAg) FHM:HEE 32 HBsAg [ PE{IL
BUHAESS , FIRAEY DRSS . AW TS IR
J& I A AE B A AR DT THARL, {24252 HBsAg FHYE
HEE 1Y BB SRV EE YR 5 S MR &2 ke e T2
HBsAg BITEAILE 0y %, FLIoHE e AR A R A £
Wige2s, PrLANG S itk Gl HBsAg BH PR (LS L
FhHERFEN, o, WA kM, 3 HCV H
PEALZE R HCV B P A 35 (L B A 1Y 52 35 47 05 2 A
AP, R ZHOREEIRYT G . HCV BH AR
A2 5 N AT RS R AR T 45 8, L H Rk
£ 40~69 & L) BT, BUGHEEEE TR AL
XF T BEAH DML IR (R ke — ik $e, H
TENG R 5 T AFAERR AR, W B K v REAFAE R AR
JE IR TR, . R AR A AU A
2.4 SSEALAT

B g S I i 5 g 7% [ (19 Rudolf Pichlmayr F
1988 A AR Y, I BRIEH 1 ARS8 2 7
g7, SralEeAE s 2 sz, E A 1 ELEA 1 B
NZH o XM A LR S S M (K2
BORLME ) B BT MM DL 52 RS A Y
(]RSO BY g UL T 9 22 A T G RUhE — B A
— Sl I B R SRS AE R S i AP |
JIETE R OG5 I R AE R A B, BB A AR,
H P2 38R BT ANVEBC S B/ IMFZR G AR B WL
SRINT, FEERAHER AW T, TEkFeaia itz
IR T, BF RN . I RS AT RN 2 A8 AR
3 R KAEAR G AEY RN 32 3 A1 %6 22 R ITF o4
R REERN, fxP)LEZE, S8
TS HAMIT AL, IR & A R 22 R e i
B g dE t, BEAR B B L AR
30 %, A& Z Ay B = HA R4 ((United

Network for Organ Sharing, UNOS) 5 &g fi 4§ H 1)
40 %, BLAL, FEAHY K/ R HEE S A2 B R
FUEE ( donor/recipient body surface area, D/R BSA ) =
0.90°, DIARMEBEMHS . Wik, &R
B e AL RT LUA S 2 e 8, Rl JLE A S At
N NG E I L 2 0 2 T L o R

2.5 DEESETRREIRERALAT

A T 3 [ R S ik 6 T 2% B F8 R ( donation
after brain death, DBD) 37.3%, HHEIHE Z M4 B fH#k
Sk B AFFET- %5 B 18k ( donation after cardiac death,
DCD) . DCD # B ffi fiZ i Z N &R, it
AEHY . HRERR DT AR EAE O . i Ay R L L &
i EE , DL R RS CIT. #B i B 0] ( warm
ischemia time, WIT ) S5 FpHJE WIT i K &5
LR R B 7, SRS & IRTFIR J5 IH A8k
7, SRR M) fE S R R B, DCD 32 3 1y
FiSAR KRR FAR T-ABH B2 Ul ) 2846 L KRR (1)
Ve, ARIEZMPOHRSG IS FAEZESR . T
FIN M DCD fith5 DBD HEAFAI L, 2 & HiA
AL, HALA 2235 A Al 1] DCD ALY i fe 50 22
Z B MR A W) ) A7 T R AR PO, — IR 3%
UNOS/#$ B K BUMA A M 45 ( Organ Procurement and
Transplantation Network, OPTN ) % ¥ J& i) 43 #r &
W], DCD fitf2s B2 3 AR 5 I ARE S I S A7 %
FEAk, (BAE ™4 brdE T ] DCD, w] LIRS
DBD I JHAHBL 1Y) 52 5 FFSAE ) 09776 2R SR J5 I 4
FERA R FAESZ2 EH A AR AR <50 %, Bl i
Ji sk | PR bR #E fb b fH ( prothrombin time
international normalized ratio, PT-INR) <2.0, H
4 >35 g/L, CIT<8 h; fe 4t & A 56 b5 i by 4F
<50 %, WIT<20 min®*,

T H A HAFSY DCD HEFR KU 2%, PR
PEW T —WH K DCD s W LR, B T 5
DCD # A8 W) A2 05 R B A O 7 AN T X, 46
CIT. ThfRetEftHE WIT, 2 & 2K s Bt AU

(' model for end-stage liver disease, MELD ) 43, 3%
HAEWS . P AES . BRI R A s L R o s 5 4K
( body mass index, BMI) . iZfAIE LT 3 RS
L, Al ISR AUN DCD A AL i fisz & N &
B RS R BE D A TR A T RS AR ) 0 A7 16 T TR 3R
PSS, W TIRH (FFr>1043 ), 1AEH 5 4R
MG REFRAR . MAEMKNEH (<
547) iR MBI R, FL, @A
PHPPAL eSS, DCD Mt b 2% i At T J s g4t 17—
FE AT R
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2.6 FHAMAT

TE TR RS, B — R — AN R (1) 7]
A, X TR O AR 2 S E s, DLk R AR
FRIGRITHLS . [ RRE S R IR RS AR f5
RETERA YIS . PNF, IPF, G b Jsg A 27 8
PR R . ARG T IR s AR,
FAREAEE R (R . SanE . op I BRI
JF. B B4 ICU AFERFEE . AR ICU R
), DR AR O TG AR EXMERE (anoR/ NG
Bo . ZERUAME, BEPITBHE TR, FEER .
MR B ) M3, S T PR, 20
FARFIWEFE R EE S o ANPLARE v AT A3 DCD HE)iF
e, JrEAL BT EALHAZ N+ E2 #H G F 2 15
AT T ARFIEAG LTI RE, X LRI A Bl TS
AVE TR, AT REYE 5 H A IEAS B S HTEAS N
FHF I R4,

3 EREDBAITHIRAR

FIRT, S g e fRAF s, * ILAIEOR
FIAGEHUMHE: . BRIk RS A R TE A NIl A1
Hor, BB — RO R . A TR GE e
FRCEA, AU TE REGE CRAF FNE A Tl PR S 5
U O EEI Camsh Bt ) |, IR SIS
fIFAAE, o MELD PR3 R 4R A T2 %%
R L™, Lascaris % 5 1, B iR ALAE 1
( normothermic machine perfusion, NMP ) AN A]
TORFAAEAT, BT AR T AR S50 o U 0 2 LI Y
FAGRETT, JE RN SRR SR A S5 A I PR HhiE
FAEFH B NMP B8 3~6 h, {HR T SCREIFIE A9 12
SRR, TR EACH A NMP A BESC I (G
2anh ERTRK) o BETCABFRAFIAT] 7d
-0 X BT NMP & & FFA i G AT
1. BEAh, 78 NMP H i TR B IR B REA 250
ERNFMERR s, TR RNA THLM T4 s 2360
I7 B AR W RV A 300 2k AL JIF IRT B2 HE % R0 o W9 3%
W, AR 78 4R NMP 2] DUAT Rk 35 i 2 A I 19
IRI, TR E A PUMEE I (hypothermic oxygenated
machine perfusion, HOPE ) W|GEA S8/ DREAEA G 1Y
N HASCIFASAEAM IR, FeBExtT DCD fiEfF, HOPE
AR BRI | AEAAE R EZ AR R H]
BARIESE, eV BRI SR T, LG AT A T
JEARE] TR, KRB T A R,

4 NELHRER
SR LRI PR P 8 25 A 2 5

T, AR RIS 2 S B R 2T 3
B THGMIFA R, PR T IR AE N, (HR
LSBTGS IR &0, B0 H A Tl 2
PO B = bR AL Tk, A B R GA ik
— AL, ARJEIFAIE 9 K A AR A S8 RS A 4
CERCTE SR il o - Siiaerl T | S U ] 5 i N
JEIESAE RIS . HRENEIE A, DT i
EIEYE . DCD SR {EAT Y 5 -t 2 R R AT 5 A B 22
Tile BT HEORZHBIPREL, BT EHIERH ., AR
B R PR = R AN AF R, 8 s AR A o o
GFEOEET, (HR R GRS A T L L R RS2
R LRAANL R, SRR SR T AT
Lk RN BB 5 R AR, X BEF
i 22 THT I A MERE R L ) R
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