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[Abstract]  Graft-versus-host disease (GVHD) after liver transplantation is a rare but fatal
complication, with the incidence rate <1% and mortality of 85%. The occurrence of GVHD is due to
the cellular immune response of donor T lymphocytes to recipient tissues, which can affect the skin,
gastrointestinal tract, and bone marrow. The typical clinical manifestations of GVHD include rash,
fever, diarrhea, and decreased whole blood cells. The Branch of Organ Transplant of China Medical
Association, combined with Branch of Organ Transplant Physicians of Chinese Medical Doctor Associa-
tion organize experts to develop the Chinese Expert Consensus On The Diagnosis And Treatment Of
Acute Graft-Versus-Host Disease After Liver Transplantation (2024 edition), which elaborates on the
pathogenesis, risk factors, clinical manifestations, diagnosis and treatment of GVHD. The aim is to
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standardize and optimize the clinical diagnosis and treatment of GVHD after liver transplantation,

and to propose diagnostic processes and treatment suggestions to improve the prognosis of GVHD

recipients after liver transplantation.
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Table 1 Evaluation, formulation, and evaluation for recommended grading
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Table 2 Evidence level standards
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Figure 1 Diagnosis process of acute graft-versus-host disease

after liver transplantation
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Table 3 Classification of graft-versus-host disease
after liver transplantation
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Table 4 Severity classification of graft-versus-host disease
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o FeiE>50% R FmA M(E)EE> (e H R
FEAIEIE 1 1500 mL BB

V< 5 B 4 5 5L 1 A0 $< 15X 10°/L, B R
PNV s = T G
AN GVHD BT
GVHD W67 H br e RRIK &2 52 8 A 500
PEPEAT UG TT R T AR R R O R by

B A ik e A 52 9% BR 2 ) (intravenous immunoglo-
bulin, IVIG) | e 1 il 3 pa it sl 452 L g FH T A4k
254 PR PEBUER Gy B R A2 RS SR R
THERAITE . (H 50%~60% 1152 4 0 i R 23007
TERL, W FH BT TNF-oc 470 A CAnAR TS 75 5 e 5k 1)
BT BT ) BT R 4 i BR 2 T (antithymocyte
globulin, ATG) i [ P4 .CD4"CD25 Foxp3* Treg 4fl
JLFN NS ) 78 50 1 4 M S50 B YA T 5 ik, Al g id
I SR AE BN L I i 83 A3 ok T8 T 240 i LA R Y
Z B RS A5 Z AN AL IR R R A A
J& GVHD ZH#ERURAE .

(— )W B B R B A IVIG

UL A & T ER7 S B N1} IR N
RAEF 380 2ok 42 ) 4 B G fie AE R, Il /D BB AR
P, R0 7 3 4 BHRE R L, SRR T PR A
J& GVHD i —Ze 259> H i JoHs MR ih
a1 =AY, i A R A AN AR TR R4 FH 2y
i E ik H 15 mg/kg. Z7% HSCT J5 GVHD Y
R R EE ARG GVHD I K256, Ifi 7K 58
L GVHD B}, A 5647 /Nl i %, BIAE H 2 mg/ke,
GRS, 56 36 17 2H 20 B2 A A Stk A (e I 464 7
25 WHHI2 GVHD, % 500 mg 3% 2L iR 77 3 d,
JE SR R H 2 mgrkg, I AE WA YT RN A [R) )
Bz =5 d7 0 EWE R PO SR RN AR Y
BUF AR AR H DRSO B H 29K, A D
0.1 mg/(kg-d) , J8/0 % 15 mg/d i), BN S48 /0
FHE, HREHE LR

IVIG B ELIEE 5 32 35 H S sl s ), B¢
TR T B BB 267 R A Bk XU, i g
o 00 ) 9 U 200 L ) R L O3 A TR R A 5k 48 B 0 47
il R MA IR AN SRE PR R A i AR AR MBI R
Z B RPEIRAS . AL, TVIG X 1ML 7R 4t 1
MY RE R3S , 12 PR A AR 5 GVHD B i i
Tl G T R B EZEAE . IVIC I 5 ER
[ 250 P, P R 82 A ) G A g 4 4, 75 2l —
AR

WHEEN6: 112 GVHD B, Rz 7 BI &7 FA ¥
B ERBE IVIGIATT . GRIERE , IEIEER 4)

() e ol 700 ol o k4

BT GVHD B /b 148 52 348 in 922 410 i 700 47 £
G, FABIRRFE A B0 G e 40 i 590 g 550 it m LA
AR T A L T AR T A . (HH
T B 22T 5 3 B 02> 55 45 FH G 928 300 ) 79047 B 0
BIFBE ARG GVHD RS TE I e m A fr 3, HH



FPAETE AL ANEH I i 2024 4E7 55 23 %55 78] Chin J Dig Surg, July 2024, Vol. 23, No. 7 - 889 -

WARYE 322k GVHD I 52 5 1Y S i D RE Ak 11 i
PIRPRAS , ol 2 sk 452 FH G 2 40 i 3500 T LA 32 K &R
IR H B 7, At A S g bRtk I8 T 4h
MLIRE ), T BRI IR R T, A GVHD 15
S ff BT, S e i 7] pal et P R 233 hn & A HE T
7 (A RS o IS 7 326 345 L 1 348 o £ 2 10 i 5790 591
i, BT DL CD25 S sE BEBTIA , AT BEIRAS AR T &
A= HEFF BN R RURS: o X6 THAe] B A2 S e 4], B i
WIS, ST GVHD B AR SE R R B WA
B, A AR AR T R LA S A i gk B 240
EEpORa R GNP =Y EE

HEHEEN7: S5l #i2 GVHD B, & ]
HFI R E S E o (55, IEEE R 4)

(=) PURYIRYY

L AR M B

KZH GVHD F8 34 fie 256 1M L4 il 19 e 5
MLIE , e GRS X T GVHD A TS i R B i
MR J5 GVHD S8 R ZA71E B ik SRR H 2L
7R, BT S 5 S50 T A= 00 1) e B T RE A
B Iz a wE A, e R R S B
MLAE o

HEEFEELS: —BEEESTENREE GVHD, RIR
BHFEEHREEEE, MFENSSIES, BRH
HAR, #HY RPN EZEROES, TERE
MR ZEHRITRE, GNP OTEEER
ANHSCT fit, GR¥ET , IEEEL :5)

2. BURGL 2

GVHD A 5 42 IfiL 41 i s /b 1) 3 R AE AL Pk
SRR W ILRE FRFE T A RS B Rk, I AR R
g S0 R A T R e 2 . L N T B
of /NI T ST B 25 W R EL TR 25 ), TR AR
I7 E 4 R wE i e o R SRR UM R PR
R A TG AR AL 5% 1A B PR B T4 i, AR
5 25 ) UG 0 25 A X P B 25 . R
ol {25 7 Oy R A B kb B T R R A A
PR 2R WA, 38 A 2 R RS AR U E ) B E A RS
WiE W, R AR I E AR X XER A AR 5
GVHD Z# A — &I 43"

EEELI:IERSETEGVHDHEERER
ERAEMAE RSN ER Y, B RS,
(R, EIRER 4)

QUUDET R 2L

JFFEAE G GVHD HP 3R N % 35 83% ', {1
E W AEAE R T 25 % GVHD (L4 K 2 mg/kg O

BT A8 3 R I697 3~5 d, GVHD A 5 I AR AE IR
JC B ok s 1 R ) L I U R IR YT
A, AR B2 259 do ] 2238 T IF R A AR e
GVHDIAYT -

TL-2 76 I 5 SR R Y T 40 I 306 5 e Bk 38
PR T AR, B TL-2 32 R B T B A (An ik R 2R
BT TR RN R e AR AT S 12 57
K o i 1Y CD25 0 R 5 M 255 AT A0 i 1L-2,
HETT BT CDA'T 4B 51 & 1 feie i ™, BR A
JFAE A TG GVHD 3235 i F &) 5 o s BE B ARG
7 I FE ), 3R TL-2 2 ARFE B 700 ] R 2 A7 3
BITY

TNF-o t 1] fEJ2 GVHD By — N6 97 L5 Bl
FHBE I B s PP IR YT AR R A5, HLSK
YL R AERG I

ATG BT B o [ B 44 0 A 38 2o 4 1 T 4
it 2 T RN 4 FE CDA Ik EL 40 A 1k 3 S e i il B
e ATG B IR A B T #iB GVHD , {H X} 32
B RRAAE R A BRE . B PR T R A
CD52 ¥ 7 Ve HSE REBTAAR , 76 TRl NG Y7 GVHD 5
T I 4 407 o AR p T B B e A AR G P ) i
TR PR PR AT TR M SO IR YT, LR
BEXT A0 A5 25 F EB R 75

22 PR BT AR T SE A A ) B A AR D
55 B AN R A B R S T Al A BAE A L iR
SRR e N H Y. A RIS R R : GVHD
15 1 S5 I R 2 B s BB AT GVHD & E
R SRR, FLTUS B s

(F0) JAK 1 541

] JE A — i JAK 172 il 4 e 5 M 4 7 54
A A R BT JAK-STAT 15 5 i B30 | 78 7 JE I i
I 40 M A M (9 GVHD 387 oA 2% 4R
K, AT LS R R - W R JE RTRH T JAK /2,
A5 R W# Y IL-6 Rl IFN-y {5 538 B, AT LADSi 2 [ A
ST IR L 40 M X B A 22 RS I e, DT ek
LR AR T GVHD B 5

UK 2459 R JAK 3451 70 ) il R 21 56T
& I AR A S GVHD BIGYT , YA E 25 RS
JFFEAE G GVHD 1Y~ Z2 4 rh A 58 1 BTy e 2
BT 22 119 e PRAG VI I 27 E 4 5001 (2 245 W 7 I A% A
ARJG GVHDIRYT T R e 4t

(7)) HAth3h 7 vk

HAIEYT s AR B PR AAE A HSCT .,
JBF A MRS AR HLA A 7] A S5 55 DR A0 Jid ot 325 1f #H 240 A



< 890 - rRAE L ANRL 2 2024 4E7 45 23 %45 78] Chin J Dig Surg, July 2024, Vol. 23, No. 7

FEME ARSI T TR P S A sz 1 M 7 =8 T 240 1 3 4
RS P HLA PR AR 78 B4 iGy 7 e e

— H GVHD 2 i, T804 ™ EH 2k
RN P A B 0 P ML P B R o, A R R R AE
K, O HSCT BRI A J5 GVHD 1) 8 431
HRIE" . PG RS AE AZ R S A 452 HSCT B,
N 2% [ GVHD & A= i) 1 & I , [ B 5 HSCT % %€
T 2R 218 T3 I H HSCT L& 1), 75
X BN 2 3 09 HLA i &, T A 2 28 B ik 0
HLA PSR, HHGOC T BT HSCT R iE R D,
B 52 35 A0 1 40 A A6 3 1) HLA B e R
X GVHD FHEF 520 4 & A5 TC B S 2

] 72 )51 + 4 g (mesenchymal stem cells, MSCs)
SIS LA [ PR B n) (] 200 e A Y ) 45 A
R g AR I AR TS R T4 . MSCs T HLAT 1)
R G 8 SR G B VR T e, S HAE A I R AT e
PEARSNER AR BE . H AT, MSCs 78185 1fL T 41
A GVHD 3697 1 B i RAFR 3™
A 2F 3 1 R AR ARG 9 1S 1 MSCs 241:iR
JYIFBAEAR G GVHD, IR AT . i MSCs
BITIFR ARG GVHD BB 3> 57 5 2 i
PRAGUE = 2 U8 S0 2 vk 7 R0OR 28 4k o

VLA, W = 257R 7 78 HSCT #H26 GVHD B3R
SRR [ 2 LR 201 1 AR SR GE
RS0 A AR TG GVHD (4 s 2 41
AN LTS B 1 e ) e A B B
55 UG PR AR R R P43 R G T RE
Il R _L AT A2l I B 25379 TIPS A AR JS GVHD,
M EZEIT IR AR S GVHD #2465 %

(&) ZFAYT

24 B A A ST, 7 7 R4S P B R )
254y, [ B o PR A RS V4 R 7 A2 PLT A R
B MR S HRFIRYT o T 2 0 3540 o)
B R IR B B s GRAIE T (1 1 D B IR X RN A
PIEACE DI RE oy B A B E IR RS2 R,
M4 AR A B8 4 B AN E 3 3 88 . LA, R Xt H
IR A A - i R R s R, 9 X SRR YT -

HEM GVHD i, A GVHD BYIRI7 R T
P IRIT IR GVHD B, S 0 70038 29 ps , b e
Jo R IV 2, T L FH TR 258, RHRE 2
FRifyT . BAIGVHD n] Lt A E A GVHD, 75 %
FAFIEAL GVHD Bt J , K i aayT %6 i
FEAR S R GVHD WA YT i RE UL E 2.

o HE 7 E : 500 mg, P iAYT
3d, J5idi 2 mg/(kg-d)

o IVIG

o s ] 77k e B

o SRR R

o LRYERR B

: l
Wi R
3~5d § GVHDJEIk 3~5d 4 GVHD IR
ANRAE 58 ARG 53 ) Sk

PR IE W

FUIR#GR

TN DU R 2 s vl B e +TTF
IR /0 Wl R T e AR AR
SR YN At & I XU

T IVIG i S Se e BR AR 115 GVHD SR HL0E 0 5
HSCT g3 i 48 I 5 A
B2 IR S R SRR AR
Figure 2 Treatment process for severe graft-versus-host disease

after liver transplantation

N LT

XF T GVHD, B8R K0 %, (H B 0 o
H AT w0 1R 7R 7 SRz al, PR A
ARJ5G GVHD 367 2Bk . X T GVHD F. 4
W RGBT Ik, G iE— IR ARG, % TF
A ARG GVHD FE 4 =5 9 JE 38, R 5% 3 451
Al e SR A T s Ak S R S GVHD & A4 . X T
GVHD = KUBs: AN HE, AR S5 DA AL T 38 1S 16 97 7
2R E R G FE AR, S BOCE T
BB et . W, % F ARG GVHD
TR 2, LG5 3l BT A B A T 0 43 S 101 S 2
AT ZHUD G A B THESIXT GVHD Ay B A: 21
HLHI R R 505, B e B AL R v iR T
F-BL W N EGE P AR S5 GVHD 323 1Y Fils 7 ok
A

(AR RSB ENRE TR T P E L FHHIR (2024
M)V REEREHREE
B3t ] -

TR AR LR R 2 e B o — B B

FRY HEREWE I E R R B

FERHE SRR P R B

Hoouk o RIS OR A B B AT R B
HK:
[i‘l

=

HRRAS — BB
FiAE BORAERJE i B B
ACPH 1= 2 B s N B = g

S H o
e



FPAETE AL ANEH I i 2024 4E7 55 23 %55 78] Chin J Dig Surg, July 2024, Vol. 23, No. 7 - 891

W
S

AL SA R o = B B
T AR BB B AL A R B

RETR(RERIEHEHRF):

A
e R
B
FIA
30
SO
B
FIEHT
WA ED
Bhopk

(i

£33
H

2

i
RS
HJI
RINER]
£/ N
Wi [
NI

SH®E

BRI B e

Hh ] R AR 2 s B — I B

T BER 25 = R

FBPH 275 — B I o
KHEH — b BB
TR B b s 22 R e
R R R 2 B I 5 — B e
A EUR A B AR L R
PN U R

DI AR = N RPBE B

wMOREE A — R B
TR R IL R R R R B

b BR AR v Ll B

W7 DR 27 e R T AT M T 25— N R = e
TR A A e W T A R B

Hh Ll B e o = R e

TR BB RS2 B B AL AR R B
MO S — BE B

WAROREE S — R B

Rl A EE SRR g R

(1]

(2]

(3]

[4]

(5]

(6]

(7]

(8]

2 % X W

Hill GR, Betts BC, Tkachev V, etal. Current concepts and
advances in graft-versus-host disease immunology/[]]. Annu
Rev Immunol,2021,39:19-49. DOI1:10.1146 /annurev-imm
unol-102119-073227.

Shen C, Li Y, Wang B, et al. HTLV-1 infection of donor-deri-
ved T cells might promote acute graft-versus-host disease
following liver transplantation[J]. Nat Commun,2022,13
(1):7368.D0I:10.1038/541467-022-35111-w.

Zuber ], Sykes M. Mechanisms of mixed chimerism-based
transplant tolerance[]]. Trends Immunol,2017,38(11):829-
843.D0I:10.1016/j.it.2017.07.008.

Smith DM, Agura E, Netto G, et al. Liver transplant-associa-
ted graft-versus-host disease[]]. Transplantation,2003,75
(1):118-126.D01:10.1097,/00007890-200301150-00022.
Perri R, Assi M, Talwalkar ], et al. Graft vs. host disease
after liver transplantation: a new approach is needed[]].
Liver Transpl,2007,13(8):1092-1099. DOI:10.1002/1t.21203.
Taylor AL, Gibbs P, Bradley JA. Acute graft versus host dis-
ease following liver transplantation: the enemy within[J].
Am ] Transplant,2004,4(4):466-474. DO1:10.1111/j. 1600-
6143.2004.00406.x.

Hill GR, Koyama M. Cytokines and costimulation in acute
graft-versus-host disease[]]. Blood,2020,136(4):418-428.
DOI:10.1182/blood.2019000952.

Martinez-Cibrian N, Zeiser R, Perez-Simon JA. Graft-versus-
host disease prophylaxis: pathophysiology-based review

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

on current approaches and future directions[]J]. Blood Rev,
2021,48:100792.D01:10.1016/j.blre.2020.100792.
Soejima Y, Shimada M, Suehiro T, et al. Graft-versus-host
disease following living donor liver transplantation[]]. Liver
Transpl,2004,10(3):460-464. D01:10.1002/1t.20101.
Uchiyama H, Kayashima H, Matono R, et al. Relevance of
HLA compatibility in living donor liver transplantation: the
double-edged sword associated with the patient outcome
[J]. Clin Transplant,2012,26(5):E522-E529. DOI:10.1111/
ctr.12019.

Rogulj IM, Deeg ], Lee SJ. Acute graft versus host disease
after orthotopic liver transplantation[]J]. ] Hematol Oncol,
2012,5:50.D0I:10.1186/1756-8722-5-50.

e WEBE FRAN 2%  JFREA A S A BT A 05 i 1R U
[J/CD]. Hh A R A 2% i 1 1 i, 2019,13(1): 75-80. DOI: 10.
3877 /cma.j.issn.1674-3903.2019.01.018.

Hirata M, Yagi S, Shindo T, et al. Donor-dominant one-way
matching of human leukocyte antigen-A/B/DR alleles pre-
dicts graft-versus-host disease following living donor liver
transplantation[J]. Hepatol Res,2021,51(1):135-148. DOI:
10.1111/hepr.13579.

Calmus Y. Graft-versus-host disease following living donor
liver transplantation: high risk when the donor is HLA-homo-
zygous|[J]. ] Hepatol,2004,41(3):505-507.D01:10.1016/j.
jhep.2004.07.003.

Chaib E, Silva FD, Figueira ER, et al. Graft-versus-host disease
after liver transplantation[J]. Clinics (Sao Paulo),2011,66
(6):1115-1118.D01:10.1590/s1807-59322011000600035.
Pollack MS, Speeg KV, Callander NS, et al. Severe, late-on-
set graft-versus-host disease in a liver transplant recipi-
ent documented by chimerism analysis[J]. Hum Immunol,
2005,66(1):28-31. DOI:10.1016/j.humimm.2004.09.014.
Cho EH, Suh KS, Yang SH, et al. Acute graft versus host dis-
ease following living donor liver transplantation: first
Korean report[]]. Hepatogastroenterology,2007,54(79):
2120-2122.

L X T AR IR S S R R B A
F5ERERE[]/CD]. AR IFARAMRLF AR 22 B 1240 2017,6(2):
144-146.D01:10.3877 /cma.j.issn.2095-3232.2017.02.016.
Elfeki MA, Pungpapong S, Genco PV, etal. Graft-versus-
host disease after orthotopic liver transplantation: multi-
variate analysis of risk factors[J]. Clin Transplant,2015,29
(12):1063-1066.D0I1:10.1111 /ctr.12627.

Kitajima T, Henry M, Ivanics T, et al. Incidence and risk fac-
tors for fatal graft-versus-host disease after liver trans-
plantation[J]. Transplantation,2021,105(12):2571-2578.
DOI:10.1097/TP.0000000000003607.

Tian M, Lyu Y, Wang B, et al. Diagnosis and treatment of
acute graft-versus-host disease after liver transplantation:
report of six cases|[J]. World ] Clin Cases,2021,9(30):9255-
9268.D01:10.12998/wjcc.v9.i30.9255.

Cooper JP, Abkowitz JL. How I diagnose and treat acute
graft-versus-host disease after solid organ transplantation
[J]. Blood,2023,141(10):1136-1146. DOI1:10.1182/blood.
2022015954.

Huang Y, Wang Y, Chase RC, etal. Incidence and risk fac-
tors of graft-versus-host disease after liver transplanta-
tion: a national study 2010-2020[J]. Hepatol Commun,2023,
7(10):e0271.D0I:10.1097/HC9.0000000000000271.

Li M, Song S, Tian G, et al. Expansion kinetics of graft-ver-



892 -

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

AR RSN BHR A 2024 4

27 HE5 23 %55 7] Chin J Dig Surg, July 2024, Vol. 23, No. 7

sus-host T cell clones in patients with post-liver trans-
plant graft-versus-host disease[]]. Am ] Transplant,2022,
22(11):2689-2693.D01:10.1111/ajt.17112.

Kiparizoska S, Nguyen V, Rangnekar AS. Graft-vs-host dis-
ease in a liver transplant patient with COVID-19 infection
[J]. ACG Case Rep J,2023,10(1):e00971. DOI:10.14309/crj.
0000000000000971.

Wood A, Eghtesad B, Lindenmeyer CC. Graft-versus-host
disease after liver transplantation([J]. Clin Liver Dis (Hoboken),
2020,15(2):81-84.D01:10.1002/cld.884.

Kneifel F, Vogel T, Bormann E, et al. Graft-versus-host dis-
ease following liver transplantation: a systematic review
of literature[J]. Hepatol Commun,2023,7(10):e0260.DOI:
10.1097/HC9.0000000000000260.

R T B ORE, Vi, 25 TR AR S5 RS AR UG 320 3 491
Il K27 73 Hr [)/CD]. S 148 B B AR L 2% 38,2022,10(4):
337-341.D01:10.3969/j.issn.2095-5332.2022.04.009.
BRIE PRS2 7 A B IR RIS A MR L &
TRz iR A2 ). I PRAT AR A% L, 2018,34(11):2392-2396.
DO0I1:10.3969/j.issn.1001-5256.2018.11.025.

Taylor AL, Gibbs P, Sudhindran S, etal. Monitoring sys-
temic donor lymphocyte macrochimerism to aid the diag-
nosis of graft-versus-host disease after liver transplanta-
tion[J]. Transplantation,2004,77(3):441-446. D0O1:10.1097/
01.TP.0000103721.29729.FE.

BR, 246, sk itk 7, 45 RS AR AR S B A B 7S i
PR M8 &85 2018,31(1):42-47. DOI:10.3969 /j.issn.
1003-5591.2018.01.010.

FICH, X B A TR 5 SRS A Y 320 5 1)
AR IR S [)]). VU458 K2 i B2 iR, 2023,44(2):236-
242.D0I:10.7652 /jdyxb202302013.
IR, ek AR AR, T NERS A ARG B A i AE 0
=HHRA ] PR R 2 24 5,2004,84(10):826-829. DOI:10.
3760/j-issn-0376 2491.2004.10.009.

BSR4 R OR R A PR AR S B A M e 9w 9]
J I AR AR 0] I ARl 22 5,2006,14(2):91-94. DOI: 10.
3969/j.issn.1006-4761.2006.02.005.

BT % W R3S ORI i, 4 PR AL IS R AR RS R B A
ZH W BERFHED]. PR T HZRE,2008,29(6):368-
370.DO0I:10.3760/cma.j.issn.0254-1785.2008.06.013.
VG AR S RAEY U TR IR R 250 .25 (6 11
TR [D] U HTIT K 2,2005.

FILINT R N 5 PR ARG 2R M BT 329m
Hyizia:—l )] PR AN E,2007,13(2):130-131.
DO0I1:10.3760/cma.j.issn.1007-8118.2007.02.019.
JERAR, 5 24 A 7 A PR S5 2 MERS R B 1 0
—5 )] W R AR 2% 35,2007,15(5):344. DOI:10.3969 /j.issn.
1005-6483.2007.05.037.

o S XL IR AR 9 R LA BB L8 0h £ HS
HYbeE 06— )] PR B 2,2007,28(3):149.
DO0I1:10.3760/cma.j.issn.0254-1785.2007.03.020.

L5, EEHE /R 5 4 GRS RO S B A i1 &
5 T[], s AR B 2% 58,2007,15(8):630. DOI:10.3760/
jissn:1007-3418.2007.08.025.

A AR, AR S TR AR R AR A Y e R
93 (2 R 7 (B 2 90 4138 (7], v 0 35 S Bl 5 11 PR
#%,2008,15(9):671-672.

b e B A BB R SR 5 PR A AR S B A bt e iR
I7 020 22 55 (KT 2 Bl4RGE) [J]. il 2 2 4 7, 2008,33
(1):23-24.DO0I:10.3321/j.issn:0577-7402.2008.01.008.

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

F G AR5 TR AR S A U T e
IR D] 18 4 R B ¢4 41,2008,21(3):135-138. DOI:10.3969/
j.issn.1009-3427.2008.03.003.

SRR A T RA AT SR b e 3 1. b
BRI i 24 d5,2008,24(3):231-232. DOI:10.3969 /j.issn.
1009-1157.2008.03.031.

AL AR ERE, 55 IR RS R A M bonE 320 1 0010
PRATHT ] i ARl 5 I R 2%3K,2008,15(7):545-546.

SRR, TR RS BAE YU T — iRy 7 R iy
A [)). WiV PR B2 22,2009,11(9):971-973. DO1:10.3969/
j.issn.1008-7664.2009.09.037.

LR 2, X 2 0% 55 LIPS RIS R A PO T 2 47 1Y
HHOCHE AR S5 R )], AR I IE R 2%35,2009,17(11):856-860.
DOI:10.3760/cma.j.issn.1007-3418.2009.11.015.

VE— i, 38, 080 R, 55 T RS LIS LA B S 2R I A A
Wbt 29— 1)) AR E B R R 2% R,2012,33(6):2. DOL:
10.3760/cma.j.issn.0254-1785.2012.06.015.

AR, R AL, 2 M 5 I RS L2 3 SR A BT R
HETT ] R i PR 2 b, 2 014,43 (3):344-347.
DOI:10.3870/j.issn.1672-0741.2014.03.023.

Ih AR A RS R AR AR G R AR B i s (B 1 491
5[] 4 IR 5552 ., 2014,19(4):305-309. DOI1:10.39
69/j.issn.1007-9610.2014.04.008.

WS, T30 XN EER, 55 T RAE A S B2 2B bt
T T 1135 B SCAR A ) []/CD). S48 BB A L 1 4%
#,2015,3(2):112-115. DOI:10.3969 /j.issn.2095-5332.2015.
02.011.

TR R, 5 SR 58 B BT A Ay 7 T RS A A e
BT S ER Y BUE IR PRITSE[)/CD]. rh A A ik
M7 hi,2015,9(3):133-136. DO1:10.3877 /cma.j.issn.1674-
3903.2015.03.007.

BB 2 U RS AE R 5 R By v R R S IR AR
FRREAE K A0 2 PERS A BTG 0 1490 ). I R B Rk 2
7%,2016,45(8):594-595. DO1:10.16761/j.cnki.1000-4963.
2016.08.016.

P X PNGEZR, A IR A 32 3 2 MERS R B 1 0
R IR R RE T 32 — R 18 [1]. PR BRI AL S, 2016,
37(12):731-735. D01:10.3760/cma.j.issn.0254-1785.2016.
12.006.

BT PR HOR G B AR DL s SRR 12T SRS S 25 (T 7 491
244 [D]. K MR R#,2019.

ZH RS R, A R R IS A BT ISR 101
[J/CD]. 52 4% 1 RS M i T 2% 85,2022,10(5):444-447. DOL:
10.3969/j.issn.2095-5332.2022.05.014.

Zsary A, Szics S, Keltai K, etal. Endothelins: a possible
mechanism of cytostatics-induced cardiomyopathy/[J]. Leuk
Lymphoma,2004,45(2):351-355. DOI:10.1080/10428190
310001593607.

Meves A, el-Azhary RA, Talwalkar JA, et al. Acute graft-ver-
sus-host disease after liver transplantation diagnosed by
fluorescent in situ hybridization testing of skin biopsy
specimens(J]. ] Am Acad Dermatol, 2006, 55(4): 642-646.
DOI:10.1016/j.jaad.2006.04.073.

AKkbulut S, Yilmaz M, Yilmaz S. Graft-versus-host disease
after liver transplantation: a comprehensive literature
review[]]. World ] Gastroenterol,2012,18(37):5240-5248.
DOI:10.3748/wjg.v18.i37.5240.

Kim GY, Schmelkin LA, Davis M, et al. Dermatologic mani-
festations of solid organ transplantation-associated graft-
versus-host disease: a systematic review([]]. ] Am Acad



FPAETE AL ANEH I i 2024 4E7 55 23 %55 78] Chin J Dig Surg, July 2024, Vol. 23, No. 7 - 893

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

Dermatol,2018,78(6):1097-1101.e1. DOI:10.1016/j.jaad.
2017.12.050.

Gonultas F, Akbulut S, Barut B, et al. Graft-versus-host dis-
ease after living donor liver transplantation: an unpredict-
able troublesome complication for liver transplant centers
[J]. Eur ] Gastroenterol Hepatol,2020,32(1):95-100. DOI:
10.1097/MEG.0000000000001530.

Murali AR, Chandra S, Stewart Z, et al. Graft versus host
disease after liver transplantation in adults: a case series,
review of literature, and an approach to management([J].
Transplantation,2016,100(12):2661-2670. D0OI1:10.1097/
TP.0000000000001406.

Ganoza A, Mazariegos GV, Khanna A. Current status of graft-
versus-host disease after intestinal transplantation[]]. Curr
Opin Organ Transplant,2019,24(2):199-206. DOI1:10.1097/
MOT.0000000000000624.

Hudspeth M, Turner A, Miller N, et al. Pancytopenia after
allogeneic bone marrow transplant due to copper defici-
ency[J]. ] Pediatr Hematol Oncol,2014,36(4):316-318. DOI:
10.1097/MPH.0b013e318290c644.

Hung YT, Chang YR, Wang HN, et al. Diagnostic and thera-
peutic dilemma in Stevens-Johnson syndrome-like acute
graft-versus-host disease after liver transplantation: a case
report[J]. Front Immunol,2022,13:917782. DOI:10.3389/
fimmu.2022.917782.

Zeiser R, Teshima T. Nonclassical manifestations of acute
GVHD[J]. Blood, 2021,138(22):2165-2172. DOI1:10.1182/
blood.2021012431.

Pahari H, Nagai S, Skorupski S, et al. Graft-versus-host dis-
ease of the central nervous system after liver transplanta-
tion: A rare complication[]]. Am ] Transplant,2018,18(10):
2591-2594.D01:10.1111/ajt.14981.

Massey V, Martel V, Nguyen DK, et al. Acute central nervous
system graft-versus-host-disease after liver transplanta-
tion[J]. Transpl Immunol,2022,70:101521. DOI:10.1016/j.
trim.2021.101521.

TS0 T Bk EAE B A5 PR A AR IS B A b1 1Y
JE AR AR 23 BT [1/CD). 92 # B S M L T 2% 6,2023,
11(5):430-435. DOI:10.3969/j.issn.2095-5332.2023.05.008.
Shulman HM, Kleiner D, Lee §], et al. Histopathologic diag-
nosis of chronic graft-versus-host disease: National Insti-
tutes of Health Consensus Development Project on Criteria
for Clinical Trials in Chronic Graft-versus-Host Disease: IL.
Pathology Working Group Report[]]. Biol Blood Marrow
Transplant,2006,12(1):31-47. DOI:10.1016/j.bbmt.2005.
10.023.

Xu CF, Zhu LX, Xu XM, et al. Endoscopic diagnosis of gastroin-
testinal graft-versus-host disease[J]. World ] Gastroenterol,
2008,14(14):2262-2267.D0I:10.3748/wjg.14.2262.
Tl PR A AR JE AP fiT Ei2 6 UL [1/CD]. 52 H
PE R ML T2 ,2015,3(3):187-191. DOI:10.3969 /j.issn.
2095-5332.2015.03.019.

Gulbahce HE, Brown CA, Wick M, et al. Graft-vs-host disease
after solid organ transplant[J]. Am ] Clin Pathol,2003,119
(4):568-573.D01:10.1309/395B-X683-QFN6-CJBC.
Nguyen ], Tetzlaff MT, Zhang PJ, et al. Fluorescent in situ
hybridization of a skin biopsy: an adjunctive tool to sup-
port a diagnosis of graft-versus-host disease[]]. ] Am Acad
Dermatol,2011,64(6):e113-e114. DOI1:10.1016/j.jaad.2010.
09.716.

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

Domiati-Saad R, Klintmalm GB, Netto G, et al. Acute graft
versus host disease after liver transplantation: patterns of
lymphocyte chimerism([]]. Am ] Transplant,2005,5(12):
2968-2973.D01:10.1111/j.1600-6143.2005.01110.x.

Wu SL, Pan CE. Tolerance and chimerism and allogeneic
bone marrow/stem cell transplantation in liver transplan-
tation[]]. World ] Gastroenterol,2013,19(36):5981-5987.
DO0I1:10.3748/wjg.v19.i36.5981.

Chinnakotla S, Smith DM, Domiati-Saad R, et al. Acute graft-
versus-host disease after liver transplantation: role of
withdrawal of immunosuppression in therapeutic mana-
gement([]]. Liver Transpl,2007,13(1):157-161. DOI:10.1002/
1t.20982.

Peng B, Liu H, Zhuang Q, et al. Detecting chimerism con-
tributes to diagnosis of graft versus host disease after
orthotopic liver transplantation[]]. Hepatobiliary Pancreat
Dis Int,2018,17(4):363-366. DOI1:10.1016/j.hbpd.2018.
07.002.

Schrager JJ, Vnencak-Jones CL, Graber SE, et al. Use of short
tandem repeats for DNA fingerprinting to rapidly diag-
nose graft-versus-host disease in solid organ transplant
patients[]]. Transplantation,2006,81(1):21-25. DOI:10.10
97/01.tp.0000190431.94252.3f.

Dauber EM, Miiller C, SchoNiger-Hekele M, et al. Artificial
blood chimerism and graft-versus-host disease after liver
transplantation[J]. Int Congr Ser,2006,1288:840-842. DOI:
10.1016/j.ics.2005.08.045.

Kanehira K, Riegert-Johnson DL, Chen D, et al. FISH diagno-
sis of acute graft-versus-host disease following living-rela-
ted liver transplant[]]. ] Mol Diagn,2009,11(4):355-358.
DOI:10.2353/jmoldx.2009.080172.

Meng XQ, Chen XH, Sahebally Z, et al. Cytokines are early
diagnostic biomarkers of graft-versus-host disease in liver
recipients[]]. Hepatobiliary Pancreat Dis Int,2017,16(1):
45-51.D0I:10.1016/51499-3872(16)60157-1.

Lewis D, Glehn-Ponsirenas R, Gulbahce N, et al. High levels
of donor-derived cell-free DNA in a case of graft-versus-
host-disease following liver transplantation[J]. Am ]
Transplant,2022,22(3):973-976. DOI1:10.1111/ajt.16894.
B RS Ves S 1R G v e 11 WSS I =R B 3G b1
TR ARG ST MR G & Z IR (D ——2 A
WA 0 (2020 4F ) []]. H AR LI S 44 55, 2020,41(7):
529-536.D0I:10.3760/cma.j.issn.0253-2727.2020.07.001.
Chan EY, Larson AM, Gernsheimer TB, et al. Recipient and
donor factors influence the incidence of graft-vs.-host dis-
ease in liver transplant patients[J]. Liver Transpl,2007,13
(4):516-522.D01:10.1002/1t.21082.

Yuksekkaya HA, Arikan C, Tumgor G, et al. Late-onset graft-
versus-host disease after pediatric living-related liver trans-
plantation for Langerhans cell histiocytosis[]]. Pediatr
Transplant,2011,15(6): E105-E109. DOI: 10.1111/j.1399-
3046.2008.00899.x.

Lehner F, Becker T, Sybrecht L, et al. Successful outcome
of acute graft-versus-host disease in a liver allograft recipient
by withdrawal of immunosuppression[]]. Transplantation,
2002,73(2):307-310. DOI:10.1097,/00007890-200201270-
00030.

Chesdachai S, Udompap P, Yetmar ZA, et al. Infectious com-
plications in acute graft-versus-host disease after liver
transplantation[J]. Transpl Infect Dis,2022,24(4):e13843.



894

[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

rRAE AL ANRL A 2024 4E7 H 55 23 445 73] Chin J Dig Surg, July 2024, Vol. 23, No. 7

DOI:10.1111/tid.13843.

Elfeki MA, Genco PV, Pungpapong S, et al. Abatacept use
in graft-versus-host disease after orthotopic liver trans-
plantation: a case report[]]. Transplant Proc,2014,46(7):
2422-2425.D0I:10.1016/j.transproceed.2014.06.061.
Sudhindran S, Taylor A, Delriviere L, et al. Treatment of
graft-versus-host disease after liver transplantation with
basiliximab followed by bowel resection[]]. Am ] Transplant,
2003,3(8):1024-1029. DOI:10.1034/j.1600-6143.2003.001
08.x.

Rai V, Dietz NE, Agrawal DK. Immunological basis for treat-
ment of graft versus host disease after liver transplant[]J].
Expert Rev Clin Immunol,2016,12(5):583-593. DOI:10.15
86/1744666X.2016.1145056.

Kobbe G, Schneider P, Rohr U, et al. Treatment of severe
steroid refractory acute graft-versus-host disease with infli-
ximab, a chimeric human/mouse antiTNFalpha antibody
[J1. Bone Marrow Transplant,2001,28(1):47-49. DOI:10.10
38/sj.bmt.1703094.

Jacobsohn DA, Hallick ], Anders V, et al. Infliximab for ste-
roid-refractory acute GVHD: a case series[]]. Am ] Hematol,
2003,74(2):119-124. D0I1:10.1002/ajh.10392.

Ali R, Ramdial ], Algaze S, et al. The role of anti-thymocyte
globulin or alemtuzumab-based serotherapy in the pro-
phylaxis and management of graft-versus-host disease[]].
Biomedicines,2017,5(4):67. DOI:10.3390/biomedicines
5040067.

Byrne JL, Stainer C, Cull G, et al. The effect of the serother-
apy regimen used and the marrow cell dose received on
rejection, graft-versus-host disease and outcome follow-
ing unrelated donor bone marrow transplantation for leu-
kaemia[]]. Bone Marrow Transplant,2000,25(4):411-417.
DOI:10.1038/sj.bmt.1702165.

Kumar A, Reljic T, Hamadani M, et al. Antithymocyte glob-
ulin for graft-versus-host disease prophylaxis: an updated
systematic review and meta-analysis[J]. Bone Marrow
Transplant,2019,54(7):1094-1106. DOI1:10.1038/s41409-
018-0393-0.

van der Zwan M, Baan CC, van Gelder T, et al. Review of
the clinical pharmacokinetics and pharmacodynamics of
alemtuzumab and its use in kidney transplantation[]].
Clin Pharmacokinet,2018,57(2):191-207. DOI:10.1007/
s40262-017-0573-x.

Solomon SR, Sizemore CA, Ridgeway M, et al. Safety and
efficacy of rituximab-based first line treatment of chronic
GVHD[J]. Bone Marrow Transplant,2019,54(8):1218-1226.
DOI:10.1038/s41409-018-0399-7.

Zhao Y, Wu H, Shi ], et al. Ruxolitinib combined with etaner-
cept induce a rapid response to corticosteroid-refractory
severe acute graft vs host disease after allogeneic stem
cell transplantation: results of a multi-center prospective
study[J]. Am ] Hematol,2020,95(9):1075-1084. DOI:10.10
02/ajh.25898.

Khoury HJ, Langston AA, Kota VK, et al. Ruxolitinib: a steroid
sparing agent in chronic graft-versus-host disease[J]. Bone
Marrow Transplant,2018,53(7):826-831. DOI1:10.1038/
s41409-017-0081-5.

Zeiser R, Burchert A, Lengerke C, et al. Ruxolitinib in corti-
costeroid-refractory graft-versus-host disease after allo-
geneic stem cell transplantation: a multicenter survey([]J].

[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

Leukemia,2015,29(10):2062-2068. DOI1:10.1038/leu.2015.
212.

Jacobs MT, Olson M, Ferreira BP, et al. The use of ruxoli-
tinib for acute graft-versus-host disease developing after
solid organ transplantation[J]. Am ] Transplant,2020,20
(2):589-592.D01:10.1111/ajt.15579.

Kakadia S, Trotta H, Kurczek L, et al. Early outcomes of ruxo-
litinib in the treatment of steroid refractory graft-versus-
host disease on liver transplant recipients|J]. Transplantation,
2020,104(8):e247.D0I:10.1097/TP.0000000000003252.
Assadiasl S, Mojtahedi H, Nicknam MH. JAK inhibitors in
solid organ transplantation[J]. J Clin Pharmacol, 2023,63
(12):1330-1343.D0I1:10.1002 /jcph.2325.

Endo Y, Oshima G, Hibi T, et al. Achievement of durable
and complete remission of graft-versus-host disease after
liver transplantation with ruxolitinib: a case report[]].
Transplantation,2019,103(11):e375-e377. DOI1:10.1097/
TP.0000000000002904.

Kohler S, Pascher A, Junge G, et al. Graft versus host dis-
ease after liver transplantation-a single center experience
and review of literature[]]. Transpl Int,2008,21(5):441-
451.D01:10.1111/j.1432-2277.2007.00625.x.

Kriss M, Feliciano ], Fryer ], et al. Haploidentical hemato-
poietic stem cell transplantation for graft-versus-host dis-
ease after liver transplantation[]]. Blood,2011,118(12):
3448-3449.D01:10.1182/blood-2011-05-353714.
Shimata K, Sakamoto R, Anan T, et al. Fatal graft-versus-
host disease after living-donor liver transplantation from
an HLA-DR-mismatched donor(J]. Pediatr Transplant,2017,
21(7):e13039.D0I:10.1111/petr.13039.

Kuball ], Theobald M, Ferreira EA, et al. Control of organ
transplant-associated graft-versus-host disease by activa-
ted host lymphocyte infusions[]]. Transplantation, 2004,
78(12):1774-1779. DOI:10.1097/01.tp.0000144183.77279.
ec.

Mark W, Ollinger R, Rumpold H, etal. The liver graft as
Trojan horse-multilineage donor-derived hematopoiesis
after liver transplantation: case report[J]. Transplant Proc,
2013,45(9):3438-3441. DOI:10.1016/j.transproceed.2013.
07.054.

Mora L, Alegre F, Rifén J], et al. Treatment of graft-versus-
host disease with mesenchymal cells as a complication of
a liver transplantation([J]. Rev Esp Enferm Dig,2018,110
(11):734-736.D0I:10.17235/reed.2018.5672/2018.
Doney KC, Mielcarek M, Stewart FM, et al. Hematopoietic
cell transplantation after solid organ transplantation(]].
Biol Blood Marrow Transplant,2015,21(12):2123-2128.
DOI:10.1016/j.bbmt.2015.08.004.

Cetin M, Akyol G, Gonen ZB, et al. Additional infusions of
mesenchymal stem cells improve response rate in multi-
drug-resistant GvHD patients[J]. Bone Marrow Transplant,
2017,52(5):783-785.D01:10.1038/bmt.2017.1.

S, PO 21255 W TE R AP BTG T 04 Th BRIE
TR RBE T[], AR 22524 35,2021,36(11):6825-6827.
FMZS, Bk O, 450 2, 55 T ERS AL B0 1 2905 174 v BRTIE
TG AT ], TP e R 2544 75,2022,37(3):1537-1540.
Xu X, Ling Q, Wei Q, et al. Korean red ginseng: a new app-
roach for the treatment of graft-versus-host disease after
liver transplantation[J]. Transplant Proc,2011,43(7):2651-
2655.D01:10.1016/j.transproceed.2011.06.032.



