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Abstract

Liver transplantation is one of the most important methods for the treatment of liver cancer, but
the recipient still needs long-term immunosuppressive drug therapy, and the short-term and late
causes of liver cancer after liver transplantation are related to immunosuppression. At present,
nursing care after liver cancer transplantation is usually to monitor the level of liver biochemistry
and immunosuppressive drugs. However, the disease progression after liver cancer transplanta-
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tion is often associated with major complications, including infection, rejection and recurrence,
which indicates that the current immune surveillance is inadequate. Many detection methods have
been tested in the research environment to determine the biomarkers used to predict clinical events
to guide immunosuppressive regimens after liver transplantation. However, these detection me-
thods are difficult to be widely used in clinical practice outside the research environment. In this
review, the detection methods and future prospects for the evaluation of immune function moni-
toring after liver transplantation for liver cancer are discussed.

Keywords

Liver Transplantation for Hepatocellular Carcinoma, Immune Status Monitoring, Biomarkers

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

JH- 4t i Ji5 (hepatocellular carcinoma, HCC) A& 43K K i 28 55 6 A (IR, st m 28 4 A, $Rth T
LHZITM, F) 2030 LEK PSR F KB 100 77, #EGtit, e E R EEAESET 58 5 A1, AERHTIR AT
Fep ol — U Lok AR E, AR R AR ARG R E BT B — . IR R RS G A 5 1
I RIS AR 2, o AR 1 o IR, I8 209 B T Y5 A R % B 18 R A A A 1 S e
KA, BARDARGZMHRIAIE, KORIIN T HF R 2 & M T dr, R G ) 550 i A o JR i
R, R AEA G AT =N A AR 0 R ARG B RUR PERE AR RN HE R R BB AR I RRE, MeiAsET:
{149 Ji R B 3 R S R (16%~23%) o0 JfIL 57 97 95 (9%~22%) B U (6%~19%) « 18 1 HE ;e A AL 4 2 I
(5%~19%) FH1E P4 15 %5 45 (5%~10%) [1] [2] [3] [4]. FFAEAE A G K6 ARG B0 T 01 22 i R 2 A0 G 2 00 il 751
MIFHA G, 2 40%~T0%[HIF5 i fa A0 T J5 BRI T A 45 T G g i s e b 710[4] [5]. v 1R E D e i
HFIFIRVER, IR AE 22 R 2508 b &, SR R AR EOR NG« AR S ) B AT The
PRSI, DTS A AN N ) e AN Ak S T 2 R AR T T HL

BT Z R B e PRSI T ST B, Pl S e ko B A 2 1 XU 8 R 4%, BRI 5 HoAth s
IS E AR L, FFR A HRe e . IR — AN B e 2 s w, ARG HEF AN
30%~40% [6] [7] [8], FLAMTFEREA J HHAE B A5 F1 R A M 500 o Hk e SRS W g in 77 3 B8, X A4S R A
RGN R D Re BRSO E . DIKIALICK, Il ARG I e Dy se A kAL ia 7, ¥4
M hRekrill, & RAA M oobndE, R E R FHRAE vl A [F] S0 =5 ) S AbREAL, DUE TR S
BN RME TV e 07 % B TR 2 oo ksl S D Re bR eGSR AR A 2% L I 259 FE AT PR
FfF, B R ANEEE, AR TH AR EMMZE S5, ERXEadd, JATH
FL T H AT T U RS AR A S S R FE bR T &R

2. SRR IR SR
2.1. M#RERM

RS R AR i 26 ] 4 A1 1) 771 4 95 49 22 2 9 40177 (calcineurin inhibitor, CNIZE245%, FAf Al
50 5] S AP AR 5 4E R VAT T i RO AR 254, 8 I ] 5 b 2 T R R R R TR AN TR T T 48
MBI, B T e e iR A AL R T T AR AN T gAes R E D, 5phee B Bl R
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5B R OC[9] 0 R AR At o B E FRORE SRS AR FeAR R, T PR 2R ) s A I R B A
KR[10]. BEAL, XPHFRZGYIAE AR E il A 0%, AR IE il Il 20%100 ATEF R A f5 K&
[11]. Ath 3 5 7] (>90%) FIFAE 2 (>50%) S 7ELL A, [RIME A P 4 M >R P & 97 25 0K /K [12] . K2
Hrdha I ELISA SR &l 58 55 7] B /KSF, T CNI A EAR SR ZE, TR T, ANk
REN S FIOR, SRk - B RABIAI[13] [14]. BRI CNI AHRT “wayriah” , e hiia
JRNE o 45T G928 I 38 VE A 58 B 247K -5 G % 300 25 W0 BT 30 B B 3 AR /K S AN A DR [14] [15] [16], 2
B RN 254 3L Ry (FDA) 2 0] 0 A o 5 w] ANEA 0 3R LK P BOAS I T vk AT 1 S8 70 25, 48 AR AE
GG R TT TR, AN B F A X e R 1 B 2RI 2 [17] . B 1 CNI 24547, B4 32 % T 2 (mycophenolic
acid, MPA), WIZHEMRHE . &L EMmIERSE; 0% %= [ (mammalian target of rapamycin,
MTOR), WIPEFSLE], KYESEa]; DLRHE R R S . @@ R 259 5 25 sk B SRAE N AF R A
ARG S AN T (1 2t 77 %2[18].

IS 2GR FER R, BORAA R TR B @ 25k B, AT 3 e iR RO, (R R —
RGP AR VIEVERE S AER I 5, X WA RRER U — DM SRS DR B, RN 2 TR A8 X
REAE A AN, B L2459 FE vl g 2> 4k 2R i B Im IR R AR B BN, AR AR R AR 5 2R
T EE T VEARK AT RE .

2.2. MEFRMEE

AR PARR R M, RGN S NAGI IR S e W B BXE A TN B ik S AR A, DL AR
WMITFEAFERBRLGE T, EAMIEROAREA B, HAERR AT P A AT E,
M AN BE B AT AT 52 1) G BE I T B iz 532 [19]

2.3. dEFURFFRIEE

2.3.1. Cylex ®iELRpATHRETME 5 3%

T G ) 250 X (2 T 4 Thie, RUVEAS T 4 Shae e ISRl J5 S e ThRede it 17—
ANBIEMEDbREY) . CDAT T kAR 5 SR i HE R R B G R 3R 2 —, 3@ sl CDA™ T kS
41 A P9 1¥) — T 2 I £F (adenosine triphosphate, ATP)[¥¥E 13K s 2 ffd e 7% I Dhfig » ImmuKnow (Cylex Ltd,
United State) 8% 1 A FF K A Pbs VR T18 T 25 B A S 10 %2 301 77 FH &, 2002 423535 [ £ i 24 i i
B RAHE. BTFUREL, R ARG K CDA™ T k2 4uf i 1) ATP fE % % 175~300 ug/L, 4
PR, HEFR NN EIN, H FH 5 R RN 4% 7% IR 19 21 B 1K o DRLIGAE 1ML 249K B2 A MR T, Jl i Cylex
G A AT REASI , AR T HE RS MR S5 G g8 401 704 FH B T JHHee R B2 B 3, ARG 200 22 (P IE R IE
H[18]. —JRAERXT AT RS M R 20 M, BIE T 4 THE 7S VP8 ImmuKnow T 4% XSS FHE T 528 )
BURME RS 7 £ [20] . REBFIZWIHEFR RN HIZE . B JLTHGIN ImmuKnow (ImmuKnow Immune cell
function assay) [IHIF FCAFLE [, (E 2 B TR ME— BRI vk, —Serb O IR B 5 v . TR E— AN KA,
IESH . 2t I BEALNT FERIE AR UL ImmuKnow 1E N RS A 8 35 G0 8 Th RE X 2 AR 420 (1 66 0 17t

2.3.2. ZHREEF U

S 6 IR 3 R AT S R S B A = A (i 1L-104 IL-6 TNF-or £5), I A6 0 45 5 e o G 28 4 i
IThae, MIMARIIAUAR G RGThRERE . SRIMIEFM RN R T1E R &, TIREER K S,
2.3.3.CTC/CTM #&M

A JE L AE P4 i 983 20 B (circulating tumor cell, CTC) A& 1869 4F- K WF 3% Ashworth J7 & i & IRAF7E T
ML A AL IR 4T I B R H R, T 3 AN KL LA b CTC 4 it SRAELE — e 10 200t [ Rk A 08 A 8 Ak
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¥ (circulating tumor microemboli, CTM). W5 AFFE ARG E kLR, FEERENITERE,
RHRZIIKR G RAE R, (i CTC MR MR R T EE/EH . B4R, B2 M i
¥ CTCAE N H AT IR KRS TSR “ =28 427 22—, FERFE K AR TR 2t 040 o B AT
/NT 2 em BFIH HCC S B n] DU CTC, B CTC M T Mo H « M RA0 % s ik e
fEZAMfER R R . RS IR Sz i), BRI T e isRES, (15 CTC ¥ H B,
AT FRIGIN,  TIHEAS e RS A AR 5 58 KRRz i % (1 T e ME RS N, B EUIRKF (1 CTC B#H1E N
T S AR T2 AR R 36 A% (1) O B - CTCICTM RS AN (SOGT 00 R R A 1) FFH s S8 VP A 005 Sk 1 2
JiE, T HA IR A G B3 1 R RSV, PR R R R I KR [21].

2.3.4. VM T 4HBE(Treg)kin

TE#S B RS A AU, A R HE T SN R T 52 4 Gl A — Ak . AR R S 2 R A 25
B, (EREE RGBS EH RN ZRZMFARMZR, FIHKYGERILOER WIIRE, T Tregs 7EIHT fuk
PR SRR 5 A A A A R ) A WA P IR SRR P . Tregs SRS R G 5%
A5, ERFBEA S B b i E) K& 1 Tregs JAE 4 aveHE R I B, X BTy T 40
MK T, 1 5 4 P 8 S s i) B AE RS A A RSN R G A R SO B . IR R W Tregs JE T B4
BN T 400 S 50082 . THR, X WAl {ERTE S R 21 —MIrik, Z2A%0RHEIMNE S
(1) Tregs N FH T T HFRS AR B 35 (V) R sl g T 52, JREUAS 1 — ek JE [22].

2.35. IgRHRTE

X HFREAEA Jo 25400 7 B A G A ) ) 2 B R 3K 2 — 2 MBI RAE o R R 8 A J A A UL AE B
ARTE R 0 R, LB S AR IS D, T IR R SO R R R A I 2 ih T . XA R
R 0 G AT ] AR VA [19] o

2.3.6. &

RYEHE AR UE[23], SMEHERF N AW H A2 W, S5 AT AE YL 2 A b, A0 5 B B 1) e ok
MRTHAE RON, X RS A S B N S EE SR ) bR . E R AR AN, WA IR
ZANMEAT SR [24] -

3. MRSt R AT

A, W DURA SRR A3 2 HOmss | R fAE M 7 L 5. ISR RORINEE, Fr
il 2 24 LT G 2 20 B (O IE PR S FH T 5%, AN SR T I va T AR xR AR, R e i VA T R g R A B
JiTh, AR R A AR

T TLAF, A S TR 11 ) 850 e {8 ] S A PR A TR VP A S 77 2 AR AT 3 77 THI AT 78 A
B, HERE A AWK FE A S A R E R AR R . IR b, R R — N R AR ) S IR
AV, BIEWL, [ A 2 B0 R B AR A 2 1R ] B 155 190 EEL 9k EE2 4 o 5o R0 RE L DI PR A
B 1 H o] B X S5, il 2 248 ST, WE BARRAT TR T VT R e BRI,
FERAG IR, — BRI T CD4' T. CD8" T. B ZHffl. NK ZHAu%5H WA brei & T EHiiA.
AMA SRR AN A X et T SRR T PO IS A TR, TR AR RS, B K.
SR, ARFEARFGERZEIRN T, H A 22T ) RSP bR iR &R, I IEEE
W AR R AR G R 7, A RRAR AT 1048 SR PRIG T Mg R B . A ROl A @ R M R ek 12
YRR, TR AR RERECE T, VAR BCEFIARAL, R T — AR R . N
WA A — AN D R S T I PR P B 2 s D PP A =, BRI SE 42 T S 2 RS VRS 2 T BOR (MICA) A 1 41
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BRI AR(MISS) [25], XTSI LAGLARIRAN 7 ER2E A M H, RO IR HoRA W . @57
A R S B VAL M4 2R AT BE A AR AT T AR5 S PR S VRl A R (a3

4. BY5

IR A J5 (1 G B Dy BE M AT SR A2 — > RIXE R A8, EL B ASE R AR /DN (103 ot mT i 2 I8 2 sl S T
Mt e B A R AKIIPET R . CAHBE T2 R MM REEE, J7EAE, TR R I AL
RS 2 AN [R5 58 (14 SR B AV TR P RSN S5 25 o 50T — T ik BN 5 A A6 36 AL R AR AR 3R 19 [ I3
RCWIESR: —Fibsdife. ATEE., RARANE . 5% THAT HEWIE [24]. ARAEHAT IHE 5 R
FERE 4tk WA, DLEARAIE B R, REHUR IR S AIF[26]. FIRER 2
FEAN (RN TRD X ] — R BEAT 22 ORI BB S A, DAIX 70 ARSR B HERR S 2R [27]. i, 45 &%
RGP 73 SCGE RN R ) B AGLII AT LAl R B A 4 4t B 4 1 ) A8 S BERAS » £E 30 W] ) S % 2
REZ AR EMIELL T, M AREBIFHIAT I TTE, 250K IR AR A AN PR - A Al 388 5 i T R
TR PRBERTT, (ERIXMIEMRE, 29PE I ERIATIG R IFAORE T3 SRR HL[28]. R ImmuKnow 6l
RO T J5E, P43 T FDA [MfibHE, H—SEMTF G MERIR S ER) 2%, T AT fvrE s
Kb A, BRI, B BRI T AU AR B AR B S BRI, R RG AT R
PR R BRI ke, DLSEEIMAL S e ia T, A2 DR RS A R85 rh 2 Wt Al S 2 D HE AN
W PRI AAE RS, FESEARIRETT . AR VERRIGR YT « 45 B M 298 BEAE O IR R IE T - 3)
BEEMERRORERIZ, BALIRKIGTT PPN S 2 RIR6R, e s R e F iU, %
RGBS AH LGNNI I AORE B/ bRl A AR

&E 3k
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