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Abstract

In recent years, with the continuous evolution of liver transplantation techniques, this procedure
has established itself as the most efficacious therapeutic modality for end-stage benign and malig-
nant liver pathologies. Surgical approaches, including classical orthotopic liver transplantation, pig-
gyback liver transplantation, split liver transplantation, and auxiliary liver transplantation, have
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attained a high degree of technical maturity. Postoperative acute kidney injury (AKI) represents a
prevalent and consequential complication following liver transplantation, significantly impacting
patient prognosis. Its reported incidence varies widely from 10% to 90% and is strongly correlated
with prolonged hospitalization, escalated healthcare expenditures, and elevated mortality. As liver
transplantation gains broader clinical application, the prevention and management of AKI have be-
come a focal point of investigative efforts. This article provides a systematic review of the advance-
ments in research—both domestic and international—from 2011 to 2025 concerning the risk fac-
tors, predictive models, and interventional strategies for AKI after liver transplantation. The anal-
ysis is structured along three temporal dimensions: preoperative, intraoperative, and postopera-
tive. Furthermore, a critical appraisal of existing predictive models is presented. The synthesis aims
to offer a reference framework for the early identification of high-risk patients and the optimization
of perioperative management in clinical practice.
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1. 51§

BEE AT RS BRI SR A R, IR 2 BRI 7 P 2 AR BB K oA R0 30, HAR A IF
FAEICHE SR ARG (AKD AR AR R AN, 7™ BRI R S K ATUE - AKI AURT S BUK L
JREEL BRENAT, B 5EGs. B TREE AR B IR A SE T ARG N DI G . [N AT TR
W1, BE RS DhREA & SR B B A ROV S5 /A 0%, (ERTERERIE, ARTE DhREA
IEFEARJERERAE, ULRSEIIREAEHE, WU Bk, WHABEAE AKI KGR
PIZ MR HET R | St AT G i, BOSIRIR SRMIERIE I E . ASCEEX T REEA
HMHSESCHRBEAT IR, B E RGBT AR T AKI FIRAT R A RRAE | SR H 2L 70 TR K By i S g,
LI A s PRSI Bk S A AR G

2. AKI BIE X RS BiiRfE

H s H 2 S Bbr e 4E: 2012 45, 2E T &5 1 (Acute Disease Quality initiative, ADQI)
VR 2t B 4545 M 4% (Acute Kidney Injury Network, AKIN)FRAE B ACAE G5 i S DL & I LET I Al >
1.5 mo/dL 1E AR R S B (AKD S WHKkEE . [FI4E, o A Bk E g0 41 24(Kidney Disease:
Improving Global Outcomes, KDIGO) & 1T [11lfi R SE e 48 ma i3F — 2 B, 456 LA N AR —TRI A] 2 S AKI:
1) 48 N sCr F+ & >26.5 umol/L 8% 0.3 mg/dL; 2)7d P sCr Ft i &34k sCr /K 1.5 5 K LA 15 3) 4L 6
h k& < 0.5 mL/(kg-h). %48 R RN dooor = SRR BEREAT 1201, Hoh AKIL | 145 48 h Y IS WLEF T =
#EL 0.3 mg/dL BAERT 7 d YIS WU T+ ik 2R 1 1.5~2.0 fi%; JREZELE 6~12h /hF 0.5 mL-kg*-h 2,
AKI I HATERT 7.d 4 IS WLEF T i 28 119 2.0~3.0 fi%; JREESE 12h /MF 0.5 mL-kg*-h?, AKIIII
FEHT 7 d P IS WUET e i B 2619 3.0 £ 5 1S WUET Sk T mkdad 0.5 mg/dL Jf HLIM S ULET KT 4 mg/dL;
T2 RRT: JREES: 24 h /T 0.3 mL-kg -h L BUESE 12 h BJR[4]. HATZ2Wibs i A G S )
REAN4x B 2 Wibn it .
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3. FBEARB AKI BRITHRS ST

ARG AKI R AERFZWARAE . FARFOHARMAAERKES . ENIPZ T iRIEL K
A2 30%~70% [5]-[10]. 1% 5555 (2025)F 18 39 HiliF A B35 b AKI KAEZN 35.9%; SIRIESE(2025)
1E 83 il R I AKI R AE 2 50.6%; JLE T FERE H AKI R A2 TN s X 81(2023) 78 22 Lok @ ik 4
RS R ORI AKI A28k 60.2% [11]. IX LSRR, AKI 2 FFRAEA G 5w WL H ™ 5 1) I RAE,
P S R TS AR, mFEITR RGN, R TR MR T St

4. AIBERAGRMEEESSHHREER

R ARG B DhRe A 4 R NLHI AR %, HAZ O BRAE B 22 SL Rt 2 Rsh ik I A A 2, 25E A
FRER FEERMAE[12]. ARG MARESEIEE R - I8 KKK - B RAAZEME RS,
SEEME BRI, BNRIEL R T, B/NE LAk AR BRIV S5 [13] . Bl - PR it
FEAE MRS I S R OR 2 AOREA R (A PR R 7~ 96 PEAR), SIS 4 B SORE R ISR B 1E, Rl FE 35403 B Ak
BRKUR L. FEREAR JC I RN PR v L, s i R T T O 0284k vl RS2 1 Bk Rl 9, 5 250 i ik
RS, RS . H AT ARG B e A SRR B A BT A S 2TE 1, ARt —0
WFF[14].

5. FBEARGLE AKI HEKRER

(—) RurfERER

1) REFEDhEeRE: Hul A 2 5LiE, RITIEKFAGEERG AKI B fER R, HYS
AKI 252 AH5K[5] [6] [15]-[19] - HbAh, AT E NBRIE R 2 FRAC Ay 2 B EE IR bR (5 455, 2013)
[20]. [FIEHE AT TR R R R RT MBI 2R C. JR g2 FEREE A JR NAG AI{ENTMA 5 711 AKI (1)
HURAERR[21]

2) EHREEEFRRE: EFRBERERBSINTIRE. F#. BUGEFRIEREN)FRS AKL XS
BhnARSE[22]. ATHEAE(2024) T 55 &K B, SII AT PNI & AKI S F R K [17]. A, HETSA %R
W E AR EU(BMI) N EE AKI LR R, HiT 308 O S AR R 4518, SR H e oty
INBEA 30473 — 2B 7T [5] [15] [23].

3) LINRE G =B R : AR SR i i 84 K HT A (N T-proBNP) KCF- F im0 Th REA 42, 5 AKI
RAFEYIRGE I L, 2024) [18]. AARBIHREY(MELD) 7 AHTHE(ALB), =& AKI LG
KA ZR[19]. [RIF, A 85 K W] Child-Pugh w73 #im, AKI RSB R (64 55, 20215 HF54L, 2018) [24].
AR i B T R FE DG PE TG AB 5 R G AKI AH5C[25].

4) BEWESHRIE: FINSHEMREY, milE. A, R, M52 AKI FIEk K
F[26][27]0 Fe b R 2 SR A A RS A S AKI [0 XS R 3 [28] . 27 B E AL TR AU 28 85 (HC V) &
Uiy, AKI R AR KBS AR XS 38 in[29] -

5) ESMERG(IKIE KDIGO frfk: ATFH 3HKMRKER: THAM A ERET “HalE
W N R I TE, S5 RWMERI (L) BAHL R (>12.189 Z 5w/ 7). WIEF(>1.118 Z 55/ TH) L
SAPS-II P53 (>42) /2 RS AR 5 3 K AR ™ 51 S W a3 i Bk ST £ [ PR 2R [30]

(Z) RERER

1) FAEIEERE: HETCA 2 D058 R AR HOR R B R sk, I ik &1
Fp kg se A B WIEAG, BUHTE BRI 1R sk T IERBkIA 5 SR T UM A 15 PRI B BB ) 4E
KA G AKI ST 6 56 R 3R o R TF AR ES TR] S AR I 188 n 48] 42 25 32 T AKX [19] [31]
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AL ECEHARZ MAP KT 65 mmHg RN A 51H2) 5 AKI Z VIR (1R455, 2024) [19] [32] [33].
2) By SRS A MHSCUEYE R WA AR R RE LT AN B K i 2 2 o A AR BT
RZ, HAPEagpRT 15U £ AE AKI BT GRS R Z[34] A RERD . AR IE - [
FE A2 55 ZL 0N 5 b [24] -
3) MBS AW )L EAH G RAEIE 783 B DL TR VAT g BE il 1) 4 S 0 K BRI AH LU RN BRI, BB
BRI, BRI AKE RAZ, (HETEER TRAFE—DHEAR[1L]. FER R 8 w6
HA BRI EH (IRE5E, 2023) [35].

=) RERZE
1) FFTheEekEBI: A5 AST. ALT TS AKI KU ASE, $E7% FFB i 1045 7T e 2%
"B HE[5].

2) RIFRYSMBMEE: AJ5RPMMESEE L AKI FEEFER. BiESZQ1)IITAI, REHK
FIE R AR RIE AKI A2 3 = THE AKI 4H[20]. EAMFFCIRFERE H, IERGSE PR ARG AKI I ILIF R AE
[2]. AKI SEGAE R, TERCBHIEE, THEEEREEAREKE.

3) ABEINHIF SN CNI AT B W B ) 77) (b 5 B0 ) & RS AELA J5 5 i P G e 3 70, AR v
7B HAE A2 51 AKI B K K [22]. XIEHEQROIDIIF &I, AJEfhTe3a H &R AKI 7GR
K [36]. EAMFFLHsRIE, CNI KLY S St 2R RS B ThREA 4 1) £ [37].

6. FFBEARE AKI TR BEAEHR

fd i AKL TR RE YT, B A SN EE R T 2 R R A .

1) ETF~AEREENZISRERE

ZRHEAE(2025) 3T LASSO [mA# 2 75 BMIL LHFAR A, R JREMA G AST W Y48
HAIZLEIBEA, AUC ik 0.893, RILH RAFHTINTERE, [FIK @ Bootstrap £ H & it 1000 k4T
PN BB EEAIE S s AR A B B [X 20 M AR FEE[5] . A4 (2024) % SII. PNI. INR. Hiif B FIAT Bk
TR A 1 F1 28 IR AUC R 0.73 [38]. 2025 FEA W AL R IE R K R E B IR TT 1 453 Bl A\
Rt 23, %M 6:4 LUK B3 BEAL /- BC 2 A BA S AN GHIE A S, T8 M 7 f & HE (RHT
JEPERR) . IASEEFREAL . RETE & D - A ERVE > 178, FAREHE] > 560 min, AR EEUKR LK
HvE B (5 1000 m L) XK iZ AR, #i 28 T A (AUC) A 0.760 (P < 0.05), XfHEZH N 0.759 (P < 0.05), i
HZ A HA & PE[25]

2) BT HEESEMREWIBREHEE

5K 25 (2025) (BT FCIESE, B SHUT B HE B (HRI)FT S 3 ik B /115 B (RRBE A ILIE CysC ] 341
& AKI R I2 e, =& A AUC ik 0.934, (HiZIERR T AN 5 PN ERIGIE, Y& M £t —
BTG [29]. EAMIFFAR, BAEBE YRS EYTE AKL B2 E B #HZ A E (Kellum et al., 2015)
[39].

3) ETARAET4 I HMARR

fa E PREF (2017) B FifS tH, ARHT MELD-Na #7405 AKI RAEZ R IEMSG, WoriE, AKIL R
=1[40]. EAMHFFHUESE, MELD PE4 2 EAR G AKI B 20 T A[2].

4) JLEAHBRIE T

JLE TR R, ) LE TR A AUt A A A A R 2, R SIS (2022) % T BMIL AR 4148
Ffgn i i T A [ SR R P T AR, A T A R IA 68.3% [41], (HZASAY [FIFE B = M IR A 2
HRmBA T E M.
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7. FBERG AKI HEERISEI G

gt X b, AKI 2Bk T s AR &, (HIX S Fa bR E R A R IR . IR, Bl
YIbR SRR AR AKI RS R 78 B .

1) FBERED

HH PR 2 P B Jie A DG I T I8 208 I (NGAL) /2L R U 2 1 AKIL RUEARR EI[42] . TR ER 56
(2016)WF 7T R B, HIRSHEAS 4 /NEHAT I, PR NGAL 7KF-%F AKI EAG 5 = P4 4E (AUC 23514 0.88 Fll
0.92) [43]. ME4MER C (CysC)t A HUETE R, FKiHZE(2025) 7R &, ARJG 1 K CysC>1.38 mg/L Il
AKI [f] AUC 2 0.851 [44]. F-ARZHRN M ERIPEIER C /KPAERM IR EAR G 2 B 1 45 (AK) 55 77
T EL AT 5 4 F TR A (R o R O E R [45] . RJE SR 1 RILFEBRRIE > 45 Z50/50 T, BA—E ik
[46].

2) TRl

R 2R B B K P 4R BU(RRO) AT B F5 50 (HRI)E AKI FL 12 b 26 B R 4401 .« 5K 31 45(2025)
LY, HRI<1.12 il RRI > 0.65 X} AKI HAEEF 2 W RAE(AUC 73734 0.801 F1 0.825) [44].

3) REBHHRE

WL R BIIR 2 TRk ) N- Z1-p-D-H % BE EFFEF(NAG) 55 5 /NEFi 47 hn B E AKI IR T 5,
BATMANMA21] ARFFEFRA, AR PR A R0 i J5E B AE G AR 202 2k B2 A (NGAL) I B s I R 45
4 8 I (L-FABP) IV BE A% TR 2 75 75 ZEdAT B IR B VAT, HEFIZN 75%; TEFRAEA S 48 /INEF X
JRIBIEE(OSM). JRE#HG 70T 1 (KIM-1)FIZH 2148 a3 B0 1157 (TIMP-1) I 255 PEAk A % TI000 ™ 25 2
PRV, #ERZ N 80%, FEITFFEAEAJG 48 /NGE YA & R 512 i (OSM) I HERf 1y 83%, 7E Tl 'E i
B AR TT 75 RO TR T T SEA M 20 5 [47]

8. FFIBHEARE AKI BIFEERE

1) EARMMARS) /e

YRR i AR e . BRI 2 TS AKL (FOCH8E . 1RE55(2024)F T, Rl Rk, %
il oL AR S 1 T BRI AKI R [32] . EAME R R, A B AR T R A a7 R I S 25 (8 F A B
T E R [39].

2) AEHMIMSHREE

KEWFR, BREIAR AL E R, JCHR RS MR AL A0 4, il ReFE AKI XU [9] [22].
A A RAREE 24 1 JR 2 (>100 mL/h) g A R AR R Z (8] RARIMIE S LT J5 1 AKI JZARSE, i
MAP 7t 60 mmHg L ERTREESE LT /5 1'E DhAg[33].

3) YT

FERIINE AR At s b o S R R, BIREE AR I R = v 4 S R &, FRAK™ E AKIL K
A #[35]. JLEFTRAE T E A T WAL IR AT R B E AR E F [41]. TEATRE R TR A STk e T
BEBRSEE IR AEZR, FHAZEAR P MG ARG, B R0 715 7= A R EEm[48] .

4) G BEANR 7T SRR

ST CNI M SV B 450, 3o pE B sE w2 4E CNI K25l BECs S Thfe . BRI E TR, ¥t
R AT E R, B T IR E GE49]. F M U SRR — SRS [25] .

5) FAERKIKRE

A FARB AR E EERE, IFLT (AT ) 53 K T RBEAR G S S5, 3 A
1 (AKI) B JIE & A6 YT (RRT) [ & A2 3£ [50]

i
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9. FBHENMRE

AKI 7 S0 TR A R A BRI KBTS, SRR, AKI EE ARG AR K, &Yk
ARG FE T TF 5 [16] [20]. AKI I A2 12 14 1B 975 A1 2% A 1A 5 9 1) 2 22 A 6 DR 3% (R 49 2%, 2022) [51] .
JLEFBAEASS AKI FIRE SR RIS AHDE, G4 AU SR (R B i ) 2B (X8, 2023) [11].

IL:\—-H 'ﬁ E

AR FAE AKL SR R R A0 TR A i R P R ) TG AR T £ 5 425, JUHAEH B
HAEYRREY WGBS T . EAMIF T L O KA KGR . BT A A AR B A S
DAE RS IS ) 2 B PR S R AR AT VP4 . AR HRORS 4840 B BN A S5 5L TR0 B

ST, HBEARE AKI 22— N2 RE. SHMIERRE, K6 HEES2RME. MEAE
o ARRHEFEIT ) AL -

1) ey g o L A S 1 22 S T AR R

2) WEEGUR. R R EHNS WA Dhr B

3) JHEATHEVET Tt oe, Ml FEIARIAE H 5EmE

4) I AKI [1] CKD #A5 [#L1 5+ 7l
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