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[ Abstract) Thrombocytopenia is one of the common complications after liver transplantation, with
pathophysiological mechanisms including insufficient platelet production and increased platelet consumption, which
severely affects the prognosis of liver transplant recipients. Various factors such as preoperative hepatitis virus infection,
intraoperative ischemic injury, and postoperative use of immunosuppressive drugs may lead to thrombocytopenia after
liver transplantation. Early detection and effective treatment of thrombocytopenia after liver transplantation are currently
hot topics of research. Based on the existing literature, this article reviews the definition, pathophysiological mechanisms,
risk factors, treatment, and prevention of thrombocytopenia, and discusses the occurrence and development of
thrombocytopenia after liver transplantation and related diagnosis and treatment strategies, aiming to optimize the existing
treatment opinions, reduce the risk of thrombocytopenia after transplantation and improve the prognosis of liver transplant
recipients.

[ Key words] Thrombocytopenia; Liver Transplantation; Thrombopoietin; A disintegrin and metalloproteinase

with thrombospondin type 1 motifs 13; Hypersplenism; Marginal Donor; Infection; Immunosuppressive drug

Rt HRNAIT P AR BNR R TB, 54 /MR E<60x10°/L J2 R AH A 5 4 91 P H 80 5 5
HAF AR IR 72%~84% . FFREAEAS ML/ B RAEFIRZ B AERIG S fE R R — I A
1968 AW E WARIE LK, SIHOA NIRRT R 541 BTGS2 1 RALASIAT SR BT, AR5 /i
WP RAEZ —, RAFES 90%2, FMARE 5d  THEUERAE<20x10%/L SR HIA S B LY D) Ak ks

DOL: 10.3969/].issn.1674-7445.2024181

AT WAL BN B REAEH AA T (ZF2024083 )

TEZ AL 050051 AR, WALERIRESE = EREHFARSME!

TEZ RIS . %5 (ORCID 0009-0002-4224-7856 ) , fi+-ff5tA:, WEFEJ7 I ARFFAE, Email: caitaol09@163.com

WFIER: B9 (ORCID 0000-0002-0973-580X ) , 14, Hi-LAFsEA S0, W57 A RFREHE, Email:zengqiang457@qq.com


mailto:zengqiang457@qq.com
mailto:zengqiang457@qq.com
https://doi.org/10.3969/j.issn.1674-7445.2024181
https://doi.org/10.3969/j.issn.1674-7445.2024181
https://doi.org/10.3969/j.issn.1674-7445.2024181
mailto:caitao109@163.com
mailto:zengqiang457@qq.com

%61

B IR /MR B2 B 5 1R T - 965 -

i ORI R, 55— A 139 il L E R A
ZHEMR R, AR5 1 d /Mt $<86x10°/L 2=
2R LR S5 FAE W32 A ] DL R K
B, smBUES s rAEke, /NSRS AR S
ISEM T2 B AL, A SCRE TR AA S i/
RIS, REAEBRNLE] . BRI R L IR KR
HEFTERA, DU IR AE A S 1 M 2 W R A
TS5

1 BLE52%

FRARE L BN FAE S8 3 I/ I8 T B gt
P« B ERG /I EL<100x10°/L 58 SCM I/ MRS,
A iR E<50x 10°/L B 5 SC oAy H 2 IfiL /N i ik
oINS s A B B 7 AR R A bR R SRR A
% F E ZIAE R T A R FAREARE, 1Mt
BUOM 75%10°/L~100x10°/L A1 1 95 50x10°/L~75x10°/L
(AE75%10°L) N 2 G5 25x10°/L~50x10°/L Ky 3 4%
(A% 50x10°L ) 3 <25x10%/L Jy 4 410,

2 JRIE AT

2.1 M/MREBARE

M/ A 2 ( thrombopoietin, TPO ) F 32
JHFRE = Az, DUIE € /Y 3 B B A A 1L . TPO 45
A M/ IMRRTE AZ AN L /) C-mpl B, 75 S-E88 T-40
JLo Ao A EAZ AN, e B AR AR Bt
M, FETRRE i MBI NETERS . FFRAEA S I/
D B TPO FRIks/L, i/ MRAERIED . Liu 457
I TPO Hk K 2 (A TTER /)N U RS A A S 1) L/ A s
b, i C5TBL/6T /N EUTF RS HAR T TPO {51 RNA %
BACE K IR T R, A/EIE T TPO AR st/
TENFREAEA S I/ MRS R VEH] o
22 M/MREFRES

HERSAEA S 9 ML/ M S A S IHARHLR 2 S 20 2 R
1, F AP A N - 4% A 1 13 (a disintegrin
and metalloproteinase with thrombospondin type 1 motifs
13, ADAMTSI3) ik /5 S /M ir #E3
G N (AN Rl A = 1R R N e A [ K=
M5 A F ( von Willebrand factor, vWF ) J&—Ff7
T T ML P i 2 S5 R B0 1, S [ R/ N RS R Y
VWF FURLN T vWF 28K, vWF ZRAEEATER
i/ MR EDIRE. vWF F2 i ADAMTS13 5§ 5714
i, ADAMTSI3 2k A THFEARA0M, %86l LA

FESEPEHIIE] VWF 2K, ADAMTSI13 F%i5 vWF
19 A2 ZERBARSS &, YHETEVERRET, vWF 2581k
ikt Z, #Emig R /MR, Nobuoka %51 A
FRW, HBHEAG /MR r B3, TR
R WAT I, Y0 ADAMTS13 1% A% E.
vWF/ADAMTS 13 BT & . FIEELR I R4
ERHEN, HBMARG G IR R r B,
EFYERR IV ARG, B A R A e DL R e R
R, SEURHE IS AR, #Emssui
Mk BETHAE, 5 SRR A il /MR
2.3 BEThBETTIE

IR AR A J 000 [ 1 R ) RE U S A A J H 3L
ANBRIS TR . AR B R W R AR A s ot ] M Ly
REJTUHERY K A= S REAR R AT I RE U 2E B ™ AR B 52 1F
A FERA AU DX sl A 1) ik oo e ] S-S0
Yefh, EERAAE AR o IR B g AT &
ik 22 it/ NS L S0 I A R W /R
Jiang P AFSE R0, AT EL A0/ RNA-615-3p
I FEIRAEINGE F EAN A M, RIS, AEAE T
Y i/ BE B ER I BR TPO, L= IfiL/ )N
M/l b, A RIS E I B RS A 0T S AR T
MR TCHEIRAS , R BAEARFUR R, 1ML
mIFE, AR AR B ANRESE R, FSW Al [ e g
TUHE, A BT P I R RIS 2 1 Il A il 14
A PRI oA S 4 Jee] Lt ] 1 D ) e e 1 1) 2 2B L
i, ABRSAEA J 7 [ P LD RE U P S BOR = 1Y sl ik
MG, ST &R KR 77 B sh Bk s 23 A AE, B
I shlkiEd:, SR ReRE", HrphAR[T]
#k s /1>30 mmHg (1 mmHg=0.133 kPa) . AEK
#>16 cm. MEAEAARF/EE R TR FH>0.35 KR J5 I A
TEREZE R G S it [ IR ) e TUE A s PRI 2R 1)

3 AREE

3.1 RETEE

1N B AR S8 I 2 s 3 B 5 RS AR A 5 1 B
/NS B TIAR G o RSV 8 2 AR 1 BRAR
R, A AR B R KR AT A I s
MeiridA, SEhn/ IEFE. PFEIESS, TR YEI
SBE AR AR M R B R R K S BAEARE T
B RSB YIRS —T5 T, N9 B
( hepatitis C virus, HCV ) Bt KL 5 [ R tEs
WAHOG, HCV A B 5 i/ IMAH BAERT, s etk



. 966 - R E B

LAARE

P2 ZR G0 /N R . HCV B 5| ke 1) JHF- 1 Ak
S AR H 3 I3 P i ADAMTS13 35 7 1 35 A1
FEREA S5 H BRI /INBR ok 2 a4 T 1l vy IR, B s o [
BT TR P HOV iRY7, e SEBEAR L
A G M I/ INBR D 1 S PR 22—,

Bl H TSR TR ATEA R B0 W e 15 n D) K%
YIS, G IEZ AR I, A58 R,
TR LR AT 5 IR AR R R 1 AR R I M s
FHOG, FIRE S A AR R 9 AR 7 A4 TPO /K
ARRARDER . — T A0 Y [ A S e S, (o AR
ASPEEIT, BB 5 K AR /NPT A T R A A
o, BRI ASPEBERF BRI, P I 52 s ek /N,
Gy RAEEEAN L, 5 E S DK X0 98 A 240 i 3=
TE L, BN TEAE . Rie SEP BRI LI, A HOR
N, JLEEXT TR AL A 2 1 2%, 2 RiiAE
PG RS A Y ) L2832 35 Ty 1 IR a2 5 S vy
Mg, FEUNE NS, k2 m MRERSE TIFEE
W, SR/ MR
3.2 RtEFEE

JHFAE Ak, £ P R R T R 8 R 1 A s
iF, BEILMDIREZETAL, PIEATEREM “fa” shd
A AR S TR — P, X B3 s 7= A
ANFSEIR . — 5 1T R A et A AR 5 — e 1 I s
Mkl HAEARSG 2 ANWKE BNE R K Si—J7 1,
MR ARV BRI, B2 AN R P IR T, R
HERG A AR M1 B AL, BRI R, B —4
et B ARG, Wl — SR AR A i, TR T I
NREEINHIVER , S8/ Mt 2 R 4TI
X, 5IRTCERMS, INEFIESG . AR R
R, R R A [l g0 R A S B P AR A Y
TR 22—, A B - PR A, D P
P68 JHFFE 1 S5 B A it s B, T (RS A
W, FSEED NI, SDRBIGHRRT, I 24
AL FTHAER s RIS, 2450 04 A8 P 1 4 e
R HE R vWF, 51038 H 1) ADAMTS13 #%H#E,
S MR IR o RS AR AR 5 I/ N s/ 1 R
ADAMTS13 {5 PEREAR S il /MR FR BE 52 TEAR DGR,
33 REBEE

45 8 W TR B 41 5% ( calcineurin inhibitor, CNI )
Wl 5 B R AT EZ A I AR R AR T RE . RERE AR
S B N A 9s A B i L 2 4 TR O A AR 5

( mammalian target of rapamycin inhibitor, mTORi )

WPe% vain] | ARYESLE AT S U MR gD, H—T50
ZHuBENL BRES RV, AR G2 AR GRS ]
A s A e B R A AR A, i/ VBRI i) K A
AH EE B At 5 B ) IRCO 22 2 Ty 0 Rt Ak M )
WHIER, QT B0 MR A LRSS, 5 RRRELER)
LA G g2 e i/ INHR A S B T RS A AR
Je M IR/ FE B S HTi /IR B AR I v
WA o%, FEUN/MRBIA Z, 5HR /MR D . 1
F A I/ IR sl P S8 T S B RS AR A 5 A/ Ml
Wb, — 5 H & AR5 ADAMTS13 14 3% M AR AH
K, 4 ADAMTS13 J“ sk /D, RT3l g5 6
DiaezEaL, FhRIMm/IME . 5—J7E, FBEAE
Il FH A 3 A P 355 A A P I /DA 2 S 1Y)
A, HFEEE TSR AR, B/ MRER
LML JHAESE N i/ RO TEIF SRR AR IS AR
FEYIBTIE FSR I B B WL, FTRE LY
WA G I BBOAR 728 G RS, B4
oRA A RN 78 i G5 N

JHREAF AR J5 L 200 0 i SR e A W] S 350/ A
Do AW 5 s L A R e 2 5 i) A 200 L ) 0
PE, OINEILPAT, FHATORE B A R R A
IE L. [RIE A R a5 3 T P B A AR B ), i
T vWF B, BEmui /MR A, i/ MRIEFERS N,
SR M/MRIE . A LB A EE i, EB ik
P gy A T ILEAZ#, i CD8'T 41l
b, 1S E ARSI R PE R -, T
M5 A SR PEVE ML/ RS AE | A L IR s 2 25
PEA AR i SRR TR IR AR AR Jo e i) 22
BUREZ—, AR, AH LA %G K R S 2 Bk
B, TR S B A B B R G T 5 R il MR s
AT 8 DR A AR 2 BT B 200 B R v G 22 3 e 0 s
A AR TG BSOS  y- TR, T I MR
WERBE N, FEEAEA S /Mg P,

Tt R 25 R I ER RR R A A 5 5 UL A & Y5
PRI, RIS ) 35 PR = B RA
ST 2Rz s IR IBER A AR TR, (W S350
IR L R AR 2.4%~8.0%%34, Chen Z5 1) 1f
AW, Rl 2G50 10 d 2R EARE
R I INERIB A ST SR R R o ) e i 5 GRS s
SR AR ST R FH3E I T RS AE A it/ M s/ 1) & AR A
00 SR B IR YT B 20 B il et nT 2 B
AR, EEIE R A2 E>12 mg/ (kgd) EK



55 6 LV PR RIS I/ MR B2 W 536 T - 967 -
Az I/ B FE I PR R T,

SR 2R TSRS AL, RIS
SO/ MRIEDSE (heparin-induced thrombocytopenia,
HIT) H 1958 4E Rk K MDAk, BT S 3/
PO RREAR, R B SRR, e R IR I,
HIHIRIZAEGR, B IE R T AR S A,
[l NAMIGE HIT A ERZRER, 7 19~8%" . H
R AERIHILT AT BE R 2R A5 ELA AR A A= 1 iV 2R
4 [H¥ (platelet factor 4, PF4) JEME GHYHIITZ/PF4
EEY), AR A ESUR, Pl1gG &Rk
Z, ORGSR HIT i EZHUER, 1gG 5)IFE/PF4
HEWEE, WAl MR, I /MRS, G
AR I M SCRESESE PF4 RS, TERLE R, &
i/ MR BETEFE, 5 /s

4 % 5

41 FAREFr

TR AT BE AL AE A S 1/ MRS, ATaER A )
BRI/ ) S R R A RN T TR A, A
MEE T I/ IR S FEIE I ] o BFFEIIESE, ZEIG RIS
FEPXTT ABO MBUAAHG . 7 E /MR . BT
THRRIGIT HCV B & I a] fEAR [ 25 A7 )
BRI BB T HOR S5 ™ H R eI T bk afAe: 1) & A
R, X TR A T 2Bk, BT
KR 22 BRI 8 HERE XS T /AR T8 <50% 10°/L 5} A
M E<2.0x10°/L BRI RETCHE R T, AT ATk g
VIBs, EDVUIBRYY 80% MIMGMEAR R . AR X BRf & 4
JRVIER A AN, IBORER T8RRI RE , ol
T ARG B IR R AR B A A 3 I e
ke ZEAR ( partial splenic embolization, PSE) #f b
TAEGRIBDIERA , BATRIBRE K%, A5
KW, PSE BRI/ MRITEL. PSE fENIHF4E
ARG BB MR B AER BRI ik, ARJE
Ui ENEDRE M MG R R W ks, BRI
TINA JE JE AR . AR B T R B e 4
42 ZUNRYT

W TR REI /RIS, FT R TBYT /)N
Meigi/b o H I LA ZE 6] 1gG rA R, FaE i
ANHR, B IR, IR RE T I TR R B
WE AT Z a2k 23, Sl A sk E FIR YT I/
Mg/ FA N I MR A iR IR R B A AR
AR IR A2 B A SSORIEGR) - R S 2 G i/ i

4.3 M/hR%EE

/RS2 B TR T M TR T 248
T, BeNH T8 B A5 DR A ot A /b o DRV B O
JINKRE 5 RS H IR S BV M . AR O
NIFREAE 22 4 T AR BE M L 51 ) IV
THEL<50x 10°/L W] DL 2% FR v I /N M, HI 47 R X
FHFRAE A 5 100 7 14 /N H i 1 49 365 >4 [ v T 3
P, AR RO L AE B 2R S i, AN EE /MR T
$>10x10%/L 1) £ 3 04T W M i /M s i o PRI
TEFREREA S5 HEA T M/ INHR A 1 1 > i — 25 P PAl
M — RGO, i/ MRS IR, JRSE G R
1 25 LA T A T PPAR 7

5 M B

RAFRARBIHER . KA TARIRIE . SE i MA
AR 5 4 B TR AT RS AL A J5 L/ IN Al D 2 Y o 28
ff o AHITAY T3 PPAG I G A S I/ MR A B R .
1R O R e XU SR e e i U NI E S 2
A4 1L/ NP R RS ABLA i A 2 i IR B ST 8
P, BRI/ MBS SE R R ALY ] o A2k
SETZRIAL SRR N ER, IR E AR FiR S 20 T SR A I
AKX TRB B A A /MRS A B S 4
L V& L IR T AU R JC BT[], 36 39T A 1L/
Hsi DA BRRAE o PR AR IS S 4 i 25 4 T
AR E AR KA TR AR, 3 T AR
JRYL RS, PRI A J5 A B B D) G E BB HUAE R
FPEMHI 25T 5, FEARERGLS ES i/ MU/ D e (1
Je AR (RSO RN T T SR 0 2T R A o 1 P
JIT SR B LIRS o AR A D) R Y
JIF EOIRERN SRR I 25, K SRR T RE H B
S BB M, IR X P

6 v %

i LTk, RSAEAJS M/ M b S 22 N 3R 25
BERRIEER . BRGNS RS i/ MO A B AR S G
HE | RPCRBE R, SRR AL sA 1
7 77 S0 TR R A J5 A 1/ s 2 9 X
W, IR 24 s BAT R X
S 3k

[1] LING S, JIANG G, QUE Q, et al. Liver transplantation
in patients with liver failure: twenty years of experience



- 968 -

i

=g

B

B

LAARE

(2]

(3]

[4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

from ChinalJ]. Liver Int, 2022, 42(9): 2110-2116. DOLI:
10.1111/1iv.15288.

SUNDARAM V, KOGACHI S, WONG RIJ, et al. Effect
of the clinical course of acute-on-chronic liver failure
prior to liver transplantation on post-transplant
survival[J]. J Hepatol, 2020, 72(3): 481-488. DOI: 10.
1016/j.jhep.2019.10.013.

LESURTEL M, RAPTIS DA, MELLOUL E, et al. Low
platelet counts after liver transplantation predict early
posttransplant survival: the 60-5 criterion[J]. Liver
Transpl, 2014, 20(2): 147-155. DOI: 10.1002/1t.23759.
CHATZIPETROU MA, TSAROUCHA AK, WEPPLER
D, et al. Thrombocytopenia after liver transplantation [J].
Transplantation, 1999, 67(5): 702-706. DOI: 10.1097/
00007890-199903150-00010.

TAL N, WAISBOURD-ZINMAN O, KAPLAN E, et al.
Early post-liver transplant thrombocytopenia in children:
clinical characteristics and significance[J]. Pediatr
Transplant,2022,26(6):e14326.DOI:10.1111/petr.14326.
ROBERTS LN, LISMAN T, STANWORTH S, et al.
Periprocedural management of abnormal coagulation
parameters and thrombocytopenia in patients with
cirrhosis: guidance from the SSC of the ISTH[J]. J
Thromb Haemost, 2022, 20(1): 39-47. DOI: 10.1111/jth.
15562.

LIU ZR, ZHANG YM, CUI ZL, et al. Effects of
thrombopoietin pre-treatment on peri-liver
transplantation thrombocytopenia in a mouse model of
cirrhosis with hypersplenism[J]. World J Gastrointest
Surg, 2023, 15(10): 2115-2122. DOI: 10.4240/wjgs.v15.
i10.2115.

GALLO P, TERRACCIANI F, DI PASQUALE G, et al.
Thrombocytopenia  in  chronic  liver  disease:
physiopathology and new therapeutic strategies before
invasive procedures[J]. World J Gastroenterol, 2022,
28(30): 4061-4074. DOI: 10.3748/wjg.v28.i130.4061.
DEYOUNG V, SINGH K, KRETZ CA. Mechanisms of
ADAMTSI13 regulation[J]. J Thromb Haemost, 2022,
20(12): 2722-2732. DOL: 10.1111/jth.15873.
NOBUOKA Y, WADA H, MIZUNO 8, et al. Prolonged
thrombocytopenia after living donor liver transplantation
is a strong prognostic predictor irrespective of
splenectomy: the significance of ADAMTS13 and graft
function[J]. Int J Hematol, 2014, 99(4): 418-428. DOLI:
10.1007/512185-014-1543-9.

MANZ XD, BOGAARD HJ, AMAN J. Regulation of
VWF (von willebrand factor) in inflammatory
thrombosis[J]. Arterioscler Thromb Vasc Biol, 2022,
42(11):1307-1320.DOI:10.1161/ATVBAHA.122.318179.
MCKENZIE CV, COLONNE CK, YEO JH, et al.
Splenomegaly: pathophysiological bases and therapeutic
options[J]. Int J Biochem Cell Biol, 2018, 94: 40-43.
DOI: 10.1016/j.biocel.2017.11.011.

JIANG A, ZHANG S, LI Z, et al. MiR-615-3p promotes
the phagocytic capacity of splenic macrophages by
targeting ligand-dependent nuclear receptor corepressor
in cirrhosis-related portal hypertension[J]. Exp Biol
Med (Maywood), 2011, 236(6): 672-680. DOI: 10.1258/
ebm.2011.010349.

GODEAU B. Is splenectomy a good strategy for

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

refractory immune thrombocytopenia in adults?[J]. Br J
Haematol, 2023, 203(1): 86-95. DOI: 10.1111/bjh.19077.
MAO W, JIANG X, GUO 8, et al. Splenic artery steal
syndrome in patients with liver cirrhosis: a retrospective
clinical study[J]. Med Sci Monit, 2023, 29: €938998.
DOI: 10.12659/msm.938998.

e, A, KR, 55, MONHREAG KA Rt 1l Iy
R b S S DS @S 7k =y [/ SRR AN RPN
A (BESERR ), 2014, 43(6): 670-677. DOI: 10.
3785/j.issn.1008-9292.2014.11.006.

CHENG LY, YU J, ZHANG W, et al. Risk factors of
persistent  thrombocytopenia  after  adult  liver
transplantation and prophylactic measures[J]. J Zhejiang
Univ (Med Sci), 2014, 43(6): 670-677. DOI: 10.3785/;.
issn.1008-9292.2014.11.006.

JIANG H, ZHOU Y, NABAVI SM, et al. Mechanisms of
oxidized LDL-mediated endothelial dysfunction and its
consequences for the development of atherosclerosis[J].
Front Cardiovasc Med, 2022, 9: 925923. DOI: 10.3389/
fcvm.2022.925923.

SINGAL AG, KANWAL F, LLOVET JM. Global trends
in hepatocellular carcinoma epidemiology: implications
for screening, prevention and therapy[J]. Nat Rev Clin
Oncol, 2023, 20(12): 864-884. DOI: 10.1038/s41571-
023-00825-3.

ASCHER NL, DELMONICO FL. Organ donation and
transplantation in China[J]. Transplantation, 2023,
107(9):1880-1882.DOI:10.1097/TP.0000000000004562.
ZHOU J, HUANG Z, CHEN Z, et al. Impact of donor
age on liver transplant outcomes in patients with
hepatocellular carcinoma: analysis of the SRTR
database[J]. BMC Gastroenterol, 2021, 21(1): 195. DOI:
10.1186/s12876-021-01786-6.

CHAVIN KD, TABER DJ, NORCROSS M, et al. Safe
use of highly steatotic livers by utilizing a donor/
recipient clinical algorithm[J]. Clin Transplant, 2013,
27(5): 732-741. DOIL: 10.1111/ctr.12211.

RIE I, ATSUKO N, SEISUKE S, et al. Outcome for
pediatric recipients of macrosteatotic liver grafts from
living donors[J]. Liver Transplant, 2020, 26(7): 899-
905. DOI: 10.1002/1t.25784.

OVERFIELD CJ, PADULA CA, PAZ-FUMAGALLIR,
et al. Histologic findings of sinusoidal dilatation and
congestion in liver grafts do not correlate with hepatic
venous anastomotic gradients[J]. Cardiovasc Intervent
Radiol, 2024, 47(8): 1095-1100. DOI: 10.1007/s00270-
024-03739-4.

KOBAYASHI T, WADA H, USUI M, et al. Decreased
ADAMTSI13 levels in patients after living donor liver
transplantation[J]. Thromb Res, 2009, 124(5): 541-545.
DOI: 10.1016/j.thromres.2009.03.010.

NACIF LS, DAVID Al, PINHEIRO RS, et al. An
analysis of tacrolimus-related complications in the first
30 days after liver transplantation[J]. Clinics (Sao
Paulo), 2014, 69(11): 745-749. DOI: 10.6061/clinics/2014
(11)07.

RODRIGUEZ-PERALVAREZ M, COLMENERO J,
GONZALEZ A, et al. Cumulative exposure to tacrolimus
and incidence of cancer after liver transplantation[J].
Am ] Transplant, 2022, 22(6): 1671-1682. DOI: 10.1111/


https://doi.org/10.1111/liv.15288
https://doi.org/10.1111/liv.15288
https://doi.org/10.1016/j.jhep.2019.10.013
https://doi.org/10.1016/j.jhep.2019.10.013
https://doi.org/10.1016/j.jhep.2019.10.013
https://doi.org/10.1002/lt.23759
https://doi.org/10.1002/lt.23759
https://doi.org/10.1002/lt.23759
https://doi.org/10.1097/00007890-199903150-00010
https://doi.org/10.1097/00007890-199903150-00010
https://doi.org/10.1097/00007890-199903150-00010
https://doi.org/10.1097/00007890-199903150-00010
https://doi.org/10.1097/00007890-199903150-00010
https://doi.org/10.1097/00007890-199903150-00010
https://doi.org/10.1097/00007890-199903150-00010
https://doi.org/10.1111/petr.14326
https://doi.org/10.1111/petr.14326
https://doi.org/10.1111/petr.14326
https://doi.org/10.1111/jth.15562
https://doi.org/10.1111/jth.15562
https://doi.org/10.1111/jth.15562
https://doi.org/10.1111/jth.15562
https://doi.org/10.4240/wjgs.v15.i10.2115
https://doi.org/10.4240/wjgs.v15.i10.2115
https://doi.org/10.4240/wjgs.v15.i10.2115
https://doi.org/10.4240/wjgs.v15.i10.2115
https://doi.org/10.3748/wjg.v28.i30.4061
https://doi.org/10.3748/wjg.v28.i30.4061
https://doi.org/10.1111/jth.15873
https://doi.org/10.1111/jth.15873
https://doi.org/10.1007/s12185-014-1543-9
https://doi.org/10.1007/s12185-014-1543-9
https://doi.org/10.1007/s12185-014-1543-9
https://doi.org/10.1007/s12185-014-1543-9
https://doi.org/10.1007/s12185-014-1543-9
https://doi.org/10.1007/s12185-014-1543-9
https://doi.org/10.1007/s12185-014-1543-9
https://doi.org/10.1007/s12185-014-1543-9
https://doi.org/10.1161/ATVBAHA.122.318179
https://doi.org/10.1161/ATVBAHA.122.318179
https://doi.org/10.1016/j.biocel.2017.11.011
https://doi.org/10.1016/j.biocel.2017.11.011
https://doi.org/10.1258/ebm.2011.010349
https://doi.org/10.1258/ebm.2011.010349
https://doi.org/10.1258/ebm.2011.010349
https://doi.org/10.1258/ebm.2011.010349
https://doi.org/10.1111/bjh.19077
https://doi.org/10.1111/bjh.19077
https://doi.org/10.1111/bjh.19077
https://doi.org/10.12659/msm.938998
https://doi.org/10.12659/msm.938998
https://doi.org/10.3785/j.issn.1008-9292.2014.11.006
https://doi.org/10.3785/j.issn.1008-9292.2014.11.006
https://doi.org/10.3785/j.issn.1008-9292.2014.11.006
https://doi.org/10.3785/j.issn.1008-9292.2014.11.006
https://doi.org/10.3785/j.issn.1008-9292.2014.11.006
https://doi.org/10.3785/j.issn.1008-9292.2014.11.006
https://doi.org/10.3785/j.issn.1008-9292.2014.11.006
https://doi.org/10.3785/j.issn.1008-9292.2014.11.006
https://doi.org/10.3785/j.issn.1008-9292.2014.11.006
https://doi.org/10.3785/j.issn.1008-9292.2014.11.006
https://doi.org/10.3785/j.issn.1008-9292.2014.11.006
https://doi.org/10.3785/j.issn.1008-9292.2014.11.006
https://doi.org/10.3389/fcvm.2022.925923
https://doi.org/10.3389/fcvm.2022.925923
https://doi.org/10.3389/fcvm.2022.925923
https://doi.org/10.1038/s41571-023-00825-3
https://doi.org/10.1038/s41571-023-00825-3
https://doi.org/10.1038/s41571-023-00825-3
https://doi.org/10.1038/s41571-023-00825-3
https://doi.org/10.1038/s41571-023-00825-3
https://doi.org/10.1038/s41571-023-00825-3
https://doi.org/10.1038/s41571-023-00825-3
https://doi.org/10.1038/s41571-023-00825-3
https://doi.org/10.1038/s41571-023-00825-3
https://doi.org/10.1097/TP.0000000000004562
https://doi.org/10.1097/TP.0000000000004562
https://doi.org/10.1186/s12876-021-01786-6
https://doi.org/10.1186/s12876-021-01786-6
https://doi.org/10.1186/s12876-021-01786-6
https://doi.org/10.1186/s12876-021-01786-6
https://doi.org/10.1186/s12876-021-01786-6
https://doi.org/10.1186/s12876-021-01786-6
https://doi.org/10.1186/s12876-021-01786-6
https://doi.org/10.1186/s12876-021-01786-6
https://doi.org/10.1111/ctr.12211
https://doi.org/10.1111/ctr.12211
https://doi.org/10.1002/lt.25784
https://doi.org/10.1002/lt.25784
https://doi.org/10.1007/s00270-024-03739-4
https://doi.org/10.1007/s00270-024-03739-4
https://doi.org/10.1007/s00270-024-03739-4
https://doi.org/10.1007/s00270-024-03739-4
https://doi.org/10.1007/s00270-024-03739-4
https://doi.org/10.1007/s00270-024-03739-4
https://doi.org/10.1007/s00270-024-03739-4
https://doi.org/10.1007/s00270-024-03739-4
https://doi.org/10.1007/s00270-024-03739-4
https://doi.org/10.1016/j.thromres.2009.03.010
https://doi.org/10.1016/j.thromres.2009.03.010
https://doi.org/10.6061/clinics/2014(11)07
https://doi.org/10.6061/clinics/2014(11)07
https://doi.org/10.6061/clinics/2014(11)07
https://doi.org/10.6061/clinics/2014(11)07
https://doi.org/10.1111/ajt.17021
https://doi.org/10.1111/ajt.17021

%61

B IR /MR B2 B 5 1R T

+ 969 -

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

ajt.17021.

DANESI R, DEL TACCA M. Hematologic toxicity of
immunosuppressive treatment[J]. Transplant Proc, 2004,
36(3):703-704.DOI:10.1016/j.transproceed.2004.03.016.
MALARD F, HOLLER E, SANDMAIER BM, et al.
Acute graft-versus-host disease [J]. Nat Rev Dis Primers,
2023, 9(1): 27. DOI: 10.1038/s41572-023-00438-1.
GAO H, ZHONG Y, ZHOU L, et al. Kindlin-2 inhibits
TNF/NF-kB-Caspase 8 pathway in hepatocytes to
maintain liver development and function[J]. eLife, 2023,
12: ¢81792. DOLI: 10.7554/eLife.81792.
KALTENMEIER C, WANG R, POPP B, et al. Role of
immuno-inflammatory signals in liver ischemia-
reperfusion injury[J]. Cells, 2022, 11(14): 2222. DOL:
10.3390/cells11142222.

LEE JS, LEE SH, KIM KS, et al. Bacterial infection
monitoring in the early period after liver
transplantation[J]. Ann Surg Treat Res, 2018, 94(3):
154-158. DOI: 10.4174/astr.2018.94.3.154.

EICHEL VM, LAST K, BRUHWASSER C, et al.
Epidemiology and outcomes of vancomycin-resistant
enterococcus infections: a systematic review and meta-
analysis[J]. J Hosp Infect, 2023, 141: 119-128. DOI: 10.
1016/§.jhin.2023.09.008.

TAKAHASHI Y, TAKESUE Y, NAKAJIMA K, et al.
Risk factors associated with the development of
thrombocytopenia in patients who received linezolid
therapy[J]. J Infect Chemother, 2011, 17(3): 382-387.
DOI: 10.1007/s10156-010-0182-1.

NATSUMOTO B, YOKOTA K, OMATA F, et al. Risk
factors for linezolid-associated thrombocytopenia in
adult patients[J]. Infection, 2014, 42(6): 1007-1012.
DOI: 10.1007/s15010-014-0674-5.

CHEN C, GUO DH, CAO X, et al. Risk factors for
thrombocytopenia in adult Chinese patients receiving
linezolid therapy[J]. Curr Ther Res Clin Exp, 2012,
73(6): 195-206. DOI: 10.1016/j.curtheres.2012.07.002.
TEE, Z5H0, Rk, 55 JTRSAR R LR i e o A AT
SR ML/ IR D B FE 6 R 2R 23 B (0], Hh R 2425, 2020,
18(8): 1381-1386. DOI: 10.7539/j.issn.1672-2981.2020.
08.020.

SHEN Y, QIN Y, CHEN Z, et al. Risk factors for
linezolid-induced thrombocytopenia in liver transplant
patients[J]. Central South Pharm, 2020, 18(8): 1381-
1386. DOI: 10.7539/].issn.1672-2981.2020.08.020.
MATSUMOTO K, SHIGEMI A, IKAWA K, et al. Risk
factors for ganciclovir-induced thrombocytopenia and
leukopenia[J]. Biol Pharm Bull, 2015, 38(2): 235-238.
DOI: 10.1248/bpb.b14-00588.

WARKENTIN TE. Autoimmune heparin-induced
thrombocytopenia[J]. J Clin Med, 2023, 12(21): 6921.
DOI: 10.3390/jem12216921.

MAY J, WESTBROOK B, CUKER A. Heparin-induced
thrombocytopenia: an illustrated review[J]. Res Pract
Thromb Haemost, 2023, 7(5): 100283. DOIL: 10.1016/j.
rpth.2023.100283.

CAI Z, YAROVOI SV, ZHU Z, et al. Atomic description
of the immune complex involved in heparin-induced

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

thrombocytopenia[J]. Nat Commun, 2015, 6: 8277.
DOI: 10.1038/ncomms9277.

LI DW, DU CY, FAN B, et al. Impact of simultancous
splenectomy and orthotopic liver transplantation in
patients with end-stage liver diseases and splenic
hyperfunction[J]. Hepatobiliary Pancreat Dis Int, 2012,
11(5): 489-493. DOI: 10.1016/s1499-3872(12)60212-4.
CHU HC, HSIEH CB, HSU KEF, et al. Simultaneous
splenectomy during liver transplantation augments anti-
viral therapy in patients infected with hepatitis C
virus[J]. Am J Surg, 2015, 209(1): 180-186. DOI: 10.
1016/j.amjsurg.2014.03.004.

WEI L, ZHOU GP, QU W, et al. Is simultaneous partial
splenectomy during pediatric liver transplantation safe
and effective for severe hypersplenism? a prospective
cohort study [J]. Int J Surg, 2021, 88: 105926. DOI: 10.
1016/j.ijsu.2021.105926.

TAN 'Y, WANG J, SUN L, et al. Repeated partial splenic
artery embolization for hypersplenism improves platelet
count[J]. Open Med (Wars), 2022, 17(1): 808-815. DOI:
10.1515/med-2022-0479.

Bl IR YL MBI I PR B A5 rholy, bt BE 2 S R
0y o, T E AR RE AR R 2 o A R 2 4y 23 I
o AF S L IR A N PRAET B v e S R [T e
AT W9 24 35, 2023, 31(11): 1137-1148. DOI: 10.3760/
cma.j.cn501113-20230925-00120.

National
Diseases, Society of Hepatology of Beijing Medical
Association, Translational Medicine Branch of Chinese
Association of Gerontology and Geriatrics. Chinese
expert consensus on the clinical management of liver
disease-associated thrombocytopenia syndrome [J]. Chin
J Hepatol, 2023, 31(11): 1137-1148. DOI: 10.3760/cma.
j.cn501113-20230925-00120.

SRAEMG, kL, W SC. BT RS A 32 5 R DT 5E
MIIREE L AL (2021 Fiv) [J/OL]. LRIl
B, 2R3, 2021, 9(2): 89-94. DOI: 10.3969/j.issn.2095-
5332.2021.02.001.

ZHANG HP, ZHANG JK, HU BW. Expert consensus on
perioperative coagulation management of adult liver
transplantation recipients (2021 edition)[J/OL]. Pract J
Organ Transplant (Electr Vers), 2021, 9(2): §9-94. DOI:
10.3969/j.1ssn.2095-5332.2021.02.001.

WILLIAMSON DR, LESUR O, TETRAULT JP, et al.
Thrombocytopenia in the critically ill: prevalence,
incidence, risk factors, and clinical outcomes[J]. Can J
Anesth Can D’anesthésie, 2013, 60(7): 641-651. DOL:
10.1007/512630-013-9933-7.

JBRN 2, Ak, TSR, 4. I/ A T 200 B e e
W AE R LD AR AR AR 24K, 2023, 22(2): 286-
292. DOLI: 10.3760/cma.j.cn115610-20221122-00705.
GU LH, WANG MD, XING H, et al. Role of platelets
in the malignant progression of hepatocellular
carcinomalJ]. Chin J Dig Surg, 2023, 22(2): 286-292.
DOI: 10.3760/cma.j.cn115610-20221122-00705.

(R HE: 2024-07-12)
(A %B4: H3148 5finik)

Clinical Research Center for Infectious


https://doi.org/10.1111/ajt.17021
https://doi.org/10.1016/j.transproceed.2004.03.016
https://doi.org/10.1016/j.transproceed.2004.03.016
https://doi.org/10.1038/s41572-023-00438-1
https://doi.org/10.1038/s41572-023-00438-1
https://doi.org/10.1038/s41572-023-00438-1
https://doi.org/10.1038/s41572-023-00438-1
https://doi.org/10.1038/s41572-023-00438-1
https://doi.org/10.1038/s41572-023-00438-1
https://doi.org/10.1038/s41572-023-00438-1
https://doi.org/10.1038/s41572-023-00438-1
https://doi.org/10.7554/eLife.81792
https://doi.org/10.7554/eLife.81792
https://doi.org/10.3390/cells11142222
https://doi.org/10.3390/cells11142222
https://doi.org/10.4174/astr.2018.94.3.154
https://doi.org/10.4174/astr.2018.94.3.154
https://doi.org/10.1016/j.jhin.2023.09.008
https://doi.org/10.1016/j.jhin.2023.09.008
https://doi.org/10.1016/j.jhin.2023.09.008
https://doi.org/10.1007/s10156-010-0182-1
https://doi.org/10.1007/s10156-010-0182-1
https://doi.org/10.1007/s10156-010-0182-1
https://doi.org/10.1007/s10156-010-0182-1
https://doi.org/10.1007/s10156-010-0182-1
https://doi.org/10.1007/s10156-010-0182-1
https://doi.org/10.1007/s10156-010-0182-1
https://doi.org/10.1007/s10156-010-0182-1
https://doi.org/10.1007/s15010-014-0674-5
https://doi.org/10.1007/s15010-014-0674-5
https://doi.org/10.1007/s15010-014-0674-5
https://doi.org/10.1007/s15010-014-0674-5
https://doi.org/10.1007/s15010-014-0674-5
https://doi.org/10.1007/s15010-014-0674-5
https://doi.org/10.1007/s15010-014-0674-5
https://doi.org/10.1007/s15010-014-0674-5
https://doi.org/10.1016/j.curtheres.2012.07.002
https://doi.org/10.1016/j.curtheres.2012.07.002
https://doi.org/10.7539/j.issn.1672-2981.2020.08.020
https://doi.org/10.7539/j.issn.1672-2981.2020.08.020
https://doi.org/10.7539/j.issn.1672-2981.2020.08.020
https://doi.org/10.7539/j.issn.1672-2981.2020.08.020
https://doi.org/10.7539/j.issn.1672-2981.2020.08.020
https://doi.org/10.7539/j.issn.1672-2981.2020.08.020
https://doi.org/10.7539/j.issn.1672-2981.2020.08.020
https://doi.org/10.7539/j.issn.1672-2981.2020.08.020
https://doi.org/10.7539/j.issn.1672-2981.2020.08.020
https://doi.org/10.1248/bpb.b14-00588
https://doi.org/10.1248/bpb.b14-00588
https://doi.org/10.1248/bpb.b14-00588
https://doi.org/10.1248/bpb.b14-00588
https://doi.org/10.3390/jcm12216921
https://doi.org/10.3390/jcm12216921
https://doi.org/10.1016/j.rpth.2023.100283
https://doi.org/10.1016/j.rpth.2023.100283
https://doi.org/10.1016/j.rpth.2023.100283
https://doi.org/10.1016/j.rpth.2023.100283
https://doi.org/10.1038/ncomms9277
https://doi.org/10.1038/ncomms9277
https://doi.org/10.1016/s1499-3872(12)60212-4
https://doi.org/10.1016/s1499-3872(12)60212-4
https://doi.org/10.1016/s1499-3872(12)60212-4
https://doi.org/10.1016/s1499-3872(12)60212-4
https://doi.org/10.1016/s1499-3872(12)60212-4
https://doi.org/10.1016/s1499-3872(12)60212-4
https://doi.org/10.1016/j.amjsurg.2014.03.004
https://doi.org/10.1016/j.amjsurg.2014.03.004
https://doi.org/10.1016/j.amjsurg.2014.03.004
https://doi.org/10.1016/j.ijsu.2021.105926
https://doi.org/10.1016/j.ijsu.2021.105926
https://doi.org/10.1016/j.ijsu.2021.105926
https://doi.org/10.1515/med-2022-0479
https://doi.org/10.1515/med-2022-0479
https://doi.org/10.1515/med-2022-0479
https://doi.org/10.1515/med-2022-0479
https://doi.org/10.1515/med-2022-0479
https://doi.org/10.1515/med-2022-0479
https://doi.org/10.3760/cma.j.cn501113-20230925-00120
https://doi.org/10.3760/cma.j.cn501113-20230925-00120
https://doi.org/10.3760/cma.j.cn501113-20230925-00120
https://doi.org/10.3760/cma.j.cn501113-20230925-00120
https://doi.org/10.3760/cma.j.cn501113-20230925-00120
https://doi.org/10.3760/cma.j.cn501113-20230925-00120
https://doi.org/10.3760/cma.j.cn501113-20230925-00120
https://doi.org/10.3760/cma.j.cn501113-20230925-00120
https://doi.org/10.3760/cma.j.cn501113-20230925-00120
https://doi.org/10.3760/cma.j.cn501113-20230925-00120
https://doi.org/10.3760/cma.j.cn501113-20230925-00120
https://doi.org/10.3760/cma.j.cn501113-20230925-00120
https://doi.org/10.3760/cma.j.cn501113-20230925-00120
https://doi.org/10.3760/cma.j.cn501113-20230925-00120
https://doi.org/10.3760/cma.j.cn501113-20230925-00120
https://doi.org/10.3760/cma.j.cn501113-20230925-00120
https://doi.org/10.3969/j.issn.2095-5332.2021.02.001
https://doi.org/10.3969/j.issn.2095-5332.2021.02.001
https://doi.org/10.3969/j.issn.2095-5332.2021.02.001
https://doi.org/10.3969/j.issn.2095-5332.2021.02.001
https://doi.org/10.3969/j.issn.2095-5332.2021.02.001
https://doi.org/10.3969/j.issn.2095-5332.2021.02.001
https://doi.org/10.1007/s12630-013-9933-7
https://doi.org/10.1007/s12630-013-9933-7
https://doi.org/10.1007/s12630-013-9933-7
https://doi.org/10.1007/s12630-013-9933-7
https://doi.org/10.1007/s12630-013-9933-7
https://doi.org/10.1007/s12630-013-9933-7
https://doi.org/10.1007/s12630-013-9933-7
https://doi.org/10.1007/s12630-013-9933-7
https://doi.org/10.1007/s12630-013-9933-7
https://doi.org/10.1007/s12630-013-9933-7
https://doi.org/10.1007/s12630-013-9933-7
https://doi.org/10.3760/cma.j.cn115610-20221122-00705
https://doi.org/10.3760/cma.j.cn115610-20221122-00705
https://doi.org/10.3760/cma.j.cn115610-20221122-00705
https://doi.org/10.3760/cma.j.cn115610-20221122-00705
https://doi.org/10.3760/cma.j.cn115610-20221122-00705
https://doi.org/10.3760/cma.j.cn115610-20221122-00705
https://doi.org/10.3760/cma.j.cn115610-20221122-00705
https://doi.org/10.3760/cma.j.cn115610-20221122-00705
https://doi.org/10.3760/cma.j.cn115610-20221122-00705
https://doi.org/10.3760/cma.j.cn115610-20221122-00705
https://doi.org/10.3760/cma.j.cn115610-20221122-00705
https://doi.org/10.3760/cma.j.cn115610-20221122-00705

