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[ Abstract ]
failure, and voluntary donation after citizen's death is the only source of transplanted organ in China.

Organ transplantation is the most effective treatment for end stage organ

Clinically, transplantation organ protection technology plays a critical role in improving the quality
of transplantation organs and the prognosis of recipients. On the basis of domestic and worldwide
basic research and clinical practice and according to the Oxford evidence classification and GRADE
system, the experts organized by Organ Transplantation Doctor Branch of Chinese Medical Doctor
Association, Organ Transplantation Group in Surgery Branch of Chinese Medical Association and
China Liver Transplant Registry Scientific Committee had compiled and published the Chinese Expert
Consensus on Organ Protection of Transplantation (2016 edition) (hereinafter referred to as the 2016
edition consensus) for liver, kidney, pancreas, small intestine, heart, lung transplantation organs.
With the support of China Liver Transplant Registry, National Center for Healthcare Quality
Management in Liver Transplant, National Quality Control Center for Donated Organ Procurement,
National Clinical Research Center for Orthopedics, Sports Medicine & Rehabilitation and National
Trauma Medical Organ Protection Committee and combined with recent domestic and worldwide
clinical practice and research progress for organ transplantation and organ protection, the Chinese
Expert Consensus on Organ Protection of Transplantation (2022 edition) (hereinafter referred to as
the consensus) has been formulated in 2022. This edition of the consensus focuses on updating the
technical progress and evidence-based medicine of organ procurement, organ preservation, organ
transport, and quality evaluation in clinical practice. Additionally, protection of composite tissue for
transplantation, mainly including limb graft, has also been included. The organ protection strategy
recommended in this consensus aims to promote scientific and standardized clinical organ
transplantation work.
[ Keywords ] Organ transplantation; Organ preservation; Machine perfusion; Organ
preservation solution; Expert consensus
Fund programs: Major Science and Technology Projects of Hainan Province (ZDKJ2019009);
Research Project of Ji'nan Microecological Biomedicine Shandong Laboratory
(JNL-2022002A, JNL-2022023C); Public Projects of Zhejiang Province(LGF21
H030006); Research Unit Project of Chinese Academy of Medical Sciences
(2019-12M-5-030); National Natural Science Foundation of China(81721091);
National S&T Major Project for Infectious Diseases (2017Z2X10203205)

— A

i B RS AR H RIA T AR I A% 2 B 5 i
AR T B fn B RO B 2 4 B A TARIT
MR ERE R 35 8 B AR DR AT M
e 1ML P 7 458 5 (ischemic reperfusion injury, IRI)
MBI EERER . A20 LS ERE
BEOARTFRE LK, 4% B IR 4P BR — B % U Y AF
S B E RAE AN Collins Y | BT Bl B K2
PRAF W (the University of Wisconsin solution, UW ¥ )
20 24 IR - (0 2 W2 -1 13 — W2 AR W (histidine-tryptophan-
ketoglutarate solution, HTK ¥ ) 55 AH 44 [A] | {2 U 2%

S8 R AT (static cold storage , SCS) 43 AR % i 4
7}2%[”0 Bifi 45 % A A A5 B IRDIATBLA AR BT ER A %
i B ORAT B R PR AT I FREESR A AN W4 &, A 1
AW P 28 B R A Z 9 Kbr it 2

BB AR B R AN - HTK-N i
HEDRATHE (A0 Steen ) B AEHE I (40 KPS1 ?&)“]
S5 WO AR A B Tl R o FRT, SCS AT 4R 2

BB R ARECRAEBOR ™ H SCS 2 3 B EYAE}%
LS Hj—l:?%f‘(/‘\%ﬁﬂﬁ*ﬁﬂﬂzﬁg‘g B
AE o HLBRRE U & B DR A7 BOR 45 I I 1
(normothermic machine perfusion, NMP, 32~37 C).
AV HEAUAEE 1 (subnormothermic machine perfusion,
SNMP,20~32 °C) i # S HLAHE I (hypothermic
oxygenated perfusion, HOPE,0~12 “C) FK IR LA HE
£ (hypothermic machine perfu-sion, HMP,0~12 °C) .
HEAh , iR AR AR AR (-6~—4 °C) B TR AF AR
WAHLE B . B URHETE R G RE M A A IR 4% 2 1F
T ST B R AR P R AR W) | S Bt
AR B AR SR A B 0, ALBEAE K AR B RAT



PR AL AN RE 2022 4E2 A 45 21 %5 2 8] Chin J Dig Surg, February 2022, Vol. 21, No. 2 - 171 -

IR IH]  [R]e REDPAN B A S B IO RE Bl st an B o,
RREARAR S5 ARG ACIE 19 K A 38, $ iy i S e O )
F %, % FFE Nature'™' . The New England Journal
of Medicine'"' , The Lancet ™' | JAMA Surgery'"' 4§ £
At JBT e 0 T) B Ai R BE ALY BRI (randomized
controlled trial , RCT) il 57 45 & to UF SE ML 3 1 RE
A S L 5T e S D B A S A OGO R E Y
KA E ARRAT B I HESh A B RS A S gD
AR ST W NIMH ST 5, BTE N E
CHFFIE B SRR /N O I ) DA K 52 21
(OB RO PRAP R AR A I R TR B S 3 , AR TR B8 1 1
RS 2 UE A 73 2 £ B2 2009 4R A IR SR 2 2
DL 1, HERF T L5 P F 4 2 225 GRADE (Grades

of Recommendation, Assessment,Development and Evaluation)

RGN, W2,
R1 USR5

Table 1 Grades of evidence based medicine
TEHE 25 Y
I [R5 LGS BRGS0 1) R G VA
BB (1 T %)
£ WiE SN
I [F 5T RS F ST 1 R GE VR

A BRI TS (LR FE AL BRI, Bl <
80%)

RIS, LSS
| (5 SBT3 RIS Y R GE VA
LA X6 BEAFF Y
IV RIS (A AR B BB s % IR A5
N BT 2R IIBIER & KB

%2 GRADE &%
Table 2 Grades of recommendation, assessment,

development and evaluation

il ety & X

SRAEFE IR RS PR A R T B sl R T

SSERE RRENE IR PR DR SRS T P i ) ) B 008 i
AR TESE 2 R A 2

TR A E RIS R R

ARRZEAET 2 RS O I IR B AR U R
A FTANR] AT 13 8 ) S A AR E R IR T A B
{1k (donation after brain death, DBD ) fit 2, 7] & H
B DR O AR IR RS B L IR AT R IR AR A B I
A VTS BT A8 B 20 8. X T IEAE T 2% B 4
ik (donation after circulatory death, DCD) 5% .0 it 5E
T- %% B f8 #k (donation after brain and cardiac death,

DBCD) B35, Sy S o 4 J i PRI I ], 1 SR B
JE RS B A P Gk . ok, 3Rl R AR
A ili 48, & (extracorporeal membrane oxygenation,
ECMO) 5 Jm 5 1 7E S NMP 45 AR 547 16 28 B
ARE, BAS AN I RO 0 TR AR LSS B AT
B ALES BR B A ROR TR BRI RS
B T 2 BORIO S T AL
M 35U SR B TS A48 VE . e AR B U A%
L 2 St (b e ke e 2 0y 2 G R I A R it
HAEECMO FAR WS4 T AT AR B 5, v FH
FIFB AT R AP T

(—) I RAE R

M BT B G R B 32 A TR %
KA o H A R — M o AR R BT
TIGE JICU 45 B3 1 [R] A i i (] ¥4 A i i 1) S
R e A i T A 2.7 3
Ao ) 2 A8 HE 35 52 1R YR Y7 2R VR T AR B[], TR
PRI i 8] 45 SF 45 20 ik 5 <60 mmHg (1 mmHg=
0.133 kPa) &, Sp0,<80% I 28 ¥ HE T I 1A oy i ] '
FAR 1 [R] 5 s B 5 VA G, 38 L ) RE
PRI LB (5] <30 min, JGHAE & A0 AL v, B
RO L Bt g B ] 202

HE IR G 2 0 LA UW g 8% HTK W S5 4 B
TRAFW FE 3 HEE  TERHE AN S840 I, AT AR AR U
BIRHEDE . ARBURAER SRR T B S — T
1o JeH R B PR, R S R 0 4 P
P 1 A B A >

P B R R A O s L T & . SCS
& Hur R A2 0 B )2 ik . UW IR M
HTK W2 PR b T )2 I A PR, At
PRAFWAN Celsior , Institute Georges Lopez-1(1GL-1) |
Leeds solution A7 238 [ FH . 1351>2 000 £
i B R AF Y Meta 73 BT 45 R 7R < A [F]E WO T
JH# A AR 5 D Re ik &2 | I & 1 IS B fig (primary
non-function, PNF) K I 1 3 %& i JC i & 5% i
HEIF SCS PRAF L TR P AEAE R SRl 453405, i KR DR AF
RV e il B[] 24 AT D5 LB AR - & S AR
2 Z AT . B Y O AT (<8 h, Ik
PRAZ e AL () CRAE B B — AN 1 12~15 b7
AR BRI IR AT (—6~—4 °C)Z N G, Al
PROFFEIE S IR 12 PR AP RO A B2 2 K
PRORAEIT R ABAT RS 2 — 2D

AR T SCS, MUAE 72 38 2o 25 5 AT 148 R 4
T LS AR D 6 5200, R0 SE A B



<172 - rRAETE AN R 2022 4E2 H 45 21 #4555 23] Chin J Dig Surg, February 2022, Vol. 21, No. 2

TRAF 5185 o I AR X S K i B R AF I BR , 24
M E R A HEME . BT TR RS &
6 IE B B B MLAR T VE R S A Lifeport I AEE R R
4 (Organ Recovery Systems, Chicago, USA) | Liver
Perfusor %%(Lifeperfusor, Be, I E) NMP OrganOx
Z 4t (OrganOx Ltd, Oxford,, UK) 2 22 T REALAR I 11
Liver Assist &4t (Organ Assist BV, Groningen, The
Netherlands) %% . Il PR RCT B 53 1IE SE AU 1 6 A
[ e AL T A — % R /R FT 0 HOPE W] LAy /b
DCD PR 5 T I RAE ) &£ 4 {H HOPE
Xt B s PR T F A S A AT o ik — 2D AT SR S
NMP A, R ARG A #, AT AR R A AR
J5 D REIRAZ. , 3 F] LA sl /D 5 FH

BUBRIRE 13 BEAT R AR A7 18 2 3R A 18T A8
B, HARAE B i o i vl S22 s BETE
IR IBSETRAR, S STEM LT B R . B AR HOR Y
HEL 5 583, HUBRHE VK B A E A i R 1
ST IR B AR BN I HEORAAAE S A SN
WILF 3,

() FEfR B

T A ROW I, H T SCSTER
FE A B RAF IR A A 0 R IRRMiERR
B B, L FE Y R AR ME I (expanded criteria
donor, ECD) 5 DCD 7£ N 119 371 Z A1t 15 it F L 451 B 4
B, SRk 2L Ok AR D RB AE IR PRI (delayed
graft function, DGF) PNF DI M 20 HEF & 46 91 &
I P RUBS 38 e o X AN SO L B A DR AF AR LA K %
MRS TARSR D 1 B i A R, W R HES) T
HMP F1 NMP 45 5 JJEHLARHE 13 52 A 942 T35 i IR
B

SCS ¥ T AL : UW ¥t \HTK ¥  Marshall ¥
(the Marshall’s hypertonic citrate solution, Marshall) .
HC-A I # (hypertonic citrate adenine solution-II ,
HC-A 1), Celsior ¥ IGL-1 7% , Hrh UW AT HTK

Wds s = A BEIE R T IGL- 1 A B 7%
FE bR I AT LA B 5 UW 3R A B HTK RO 24 84
SRS WA RO OE I R AE IR R AR S
HELE Gy, (40 M10 T FHTL A AL 55 , T LASR THE
TRAFRCR o RO WA LA AL Had
Y R I I )2 BCE B AR S DGF B ST A B A
RO s TR HEE BT AT gL
LB VR PRAE I ] LB i B R AT LI+

15 SCS L4, HMP HA iz i 4 e 2 ik 25 g
5 0, T BRI Y A g LBl el g 2 5
SERH, BFSEUESE , HMP ] L) 35 R A B B A
ARG DGF A A XU EHT, 7 1 _F A f 45
. HMP & 4t A LifePort Kidney Transporter (Organ
Recovery Systems, Chicago, USA) \RM3(Waters Medical
System, Minneapolis, USA ) . Kidney Assist(Organ Assist
BV, Groningen, The Netherlands) 1 WA VES (Institut
Georges Lopez, Lyon, France) . HMP R4t 3 Z S5
FLAF TR VR (B A8 R R T AR R
FRECN L B2 B AR AR5 B fe b5, (A RELE
ST VR R AR HLICSE— BbRE , W R
T 30~40 mmHg , LA {5 75 A7 250 T A ] ARk 3 AR o
18 A B 5005, e FEJE TR B O 4~10 °CH 0 i
Hb, HMP ] [1] 58K W 00 88 T i vh S SE 48 b, a4 bt
TR AL i LR M S0l L 1L-18 18 3R FRAX 17 R %
A LA S A B A5 0 L (EURE L FH T S R A
B (A DGF \PNF MBS ALIAT 15 ) B HERA PEATI IR A
B, ERT G R E 06 T2 A AT 5 B9 T IR AE b ik
Pyt AL HMP g A5V T ) H AT RCH 52—
WA I PRUE R 22 B HMP R #E—E BRI 1A AL
T Ve IR AF I R], Of HBE S SR EBUR RREZ
HMP DK % 25 34T HMP AL i A R A U5
RO ROCR B AR 25 B 2 i v e i i (R 475 4R 02
HMP LA B 2 A DGF B 7 fes 6 DR 22, i R
A REAE ] HMP GRAF I ]2 56T HMP 2 15 3%

R3 A E PR A B S TR R I

Table 3 Recommendation consensus of abdominal organ procurement and liver preservation
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Table 4 Recommendation consensus of kidney preservation and repair
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Table 5 Recommendation consensus of pancreas preservation and repair
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Table 7 Recommendation consensus of heart preservation and repair
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Table 8 Recommendation consensus of lung preservation and repair
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Table 9 Recommendation consensus of limb procurement and repair
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