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Abstract

Objective: To analyze the occurrence of acute Kidney injury and related independent risk factors
after classical in situ liver transplantation in adults. Methods: This study used retrospective analysis
to collect case data from patients who received classical liver transplantation for the first time in
the Second Affiliated Hospital of Anhui Medical University from November 2021 to August 2025.
Refer to the clinical guidelines for improving the global prognostic tissue of kidney disease (KDIGO)
in 2012 to determine postoperative acute kidney injury (AKI), and compare the differences in pre-
operative, intraoperative and postoperative clinical indicators of AKI and non-AKI patients accord-
ingly. First, filter out the possible risk factors through single-factor analysis, and then further use
Logistic multi-factor regression analysis to determine the independent risk factors of postoperative
AKI. Results: A total of 55 patients were included, and 31 (56.4%) of them had AKI after surgery.
The relevant results of single-factor analysis show that the statistically significant indicators be-
tween patients in the AKI group and the non-AKI group are hypertension, diabetes, the degree of
fatty degeneration of the liver supply, intraoperative bleeding, intraoperative urine output, ICU stay
time, and postoperative respiratory support time (P < 0.05). After multi-factor analysis, the results
suggest that the independent risk factors for AKI after liver transplantation are as follows: diabetes
[OR = 0.054, 95%CI (0.004, 0.688), P = 0.025]; the degree of fatty degeneration of the liver [OR =
6.719,95%CI (1.233,36.614), P = 0.028]; intraoperative bleeding [OR = 1.003, 95%CI (1.000, 1.006),
P = 0.036]; intraoperative urine [OR = 0.998, 95%CI (0.997, 1.000), P = 0. 018]. Conclusion: Based
on the results of this study, liver transplant recipients are identified as independent risk factors for
postoperative acute kidney injury (AKI) due to oliguria, massive blood loss, severe lipoly lipother
in liver transplant recipients. Therefore, the implementation of targeted interventions in the peri-
operative period: including the fine management of blood loss and urine during the operation, the
effective regulation of blood sugar levels, and the priority of liver without or mild fatty degeneration
will help reduce the risk of postoperative AKI and have positive significance for improving the over-
all prognosis of patients.
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JFPHE RS R T AR TC B8 A2 24 Wi VR T T e S & A R B R T B 4R RBEE SMRHBOR BOHG 3t 5
IR E B R, BEARR WA R LA RENGEE T RERII(1]. AT, FARBBEIIFAR
Zni, W2 BRI IR RAETI IR R ) 20 B KO TR B oRBE I a. Horb, Sk B B0 (AKD 2 T AT A% 46
(OLT)Ja Hy/™ I A, I LW R K AA7 2], B SBI(AKD & — iR IRER A1, e SONE
THRERITRIR N B o RS AR 8 3 A5 — BT it AT HURE M 47 % (ICU), AHRBT FTA,, AKL R ATE ik 50%
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R EAE ML EACU) B, 5 ICU NMEFEI A SE . 184 5 I (CKD) A fi& DA RS A S R e T
HEINAT RB[3]. Rltl, FRATFE I REAE ARG AKT X 835 ) BARFE MR, (RIS 30 4 i 3 v Al A%
T AR KA AKT RGP ER, 306 TR B A RE R B fe N e & B R0 Bo B 7 B &% e A
Tilfa BAT 1658 o AHTIUE AL — 0 O (9 [RDBE BA B ATF FE SO AT R A 58 LA JAH 5% e PR K »
IIMTA O IR A R B TR S A2E AKT ROAR OGS G R 2R, R 0l A2 IR LS I PR S B A2 P 5 2 e AL
AT A FAPA T, Dyl R R e /8 L e MR IS T 5 S 3R AR SR O PR IE B 24K 3

2. AREFZE
2.1. HFRMR

AHIEFEBE A a7 4510 % B 0 M, BERERIET 2021 4F 11 H & 2025 4E 8 H WA/ 2 B K256
TR B B B 2 e UK RO RV AR A R A TR R RIS, . WA SR R LU R 46 0F: (1)
SR 18 % K UL by (2) BERAIRIEA R T A (3) HARE N GIFE T3 BB (4) KRG R
FAAE. HERAREER: (1) RITCHISEENESEE. S BB S S R A MR (2)
FIAEAT oAb g B SR s () BBy e U Rl (4) 1T RPN B (5) TETFARM
B 5 24 /NN BET 8 . AHIFFL DR A B (0 s Rl B 2 s T = 10

2.2, ERNAE

PSRRI R PR E ZAFE LR L. (1) NHGiH 255 LEE: MmaFEhi(<60 £, >60 &), 1k
A U LRES BA M BRI, SR 50 5255, (3) TAMKIR S W AT ARIE. &
FHYL, e sk [a], DLRORHRH NS, RESHEEITEES; GAREEE: K5 7d ARIMNEERE
SR BRASTIE(E . NWRREILEEEALTIEE .. RJ5 ICU NMERFE . A5 RIS RF [F 5% .

2.3. AKI B9 XIS liR

AKI ()% 5 153 A 2012 FE BT 1 2508 4 3R B I T 21 24 (KDIGO) R i [4],  AKI JE X 48
ZINES PRI Y7 LI (sCr) 38 11>0.3 mg/dL (26.5 umol/L), it 2% 7 KW sCr Fhm E>1.5 53R 4MEH, SURETE 6 /)
A < 0.5 mL/kg/h.

24. G FERE

AW FEEE S T 15 ) SPSS 27.0 AP K TE . FF & IESYED A AT E GRS + FREE(X +5)
For, HMICBIRA ¢ K50 JEEA A0 B T2 BB A AL 38080 D9 43 A7 U [M(P25, P75) 2K K7, 2H1H]
t#32 | Mann-Whitney U #856 .  THEU5E R ABIEL(%) A, ZHIA LR H 2 136 5X Fisher ¥ HME R 546
5. NRAER R, HheETREERSIIEIEHISELE, ¥ PN T 0.05 FHAZR| Logistic £ H R
[ 3 B e — e . B A RS S35 LA P < 0.05 &ttt ar B 1 SR .

3. 58
3.1. BE—MER

2021 4F 11 A% 2025 4 8 A, ARH I T EA FRAEAR 66 Ak RIEHEERIRHE, ARATAIEFE
CEA M A F ThRER 2 S IR IR A RIS OLE 9 B, IKIFBAEES 1 B, AN 55 Bl K
KDIGO far iz bibritt, A0t 5044 55 Bt 7ex 80150 AKT (31 ) 53E AKI 424 ). P EE
(G RS S bE 23 4 TR LA 1 Ak 2.
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Table 1. Preoperative data of AKI after liver transplantation

F 1. FFBEARELRE AKI BIARETFER

- ARG @t AKI(%)
fabr $ P
4E AKI A (n = 24) AKI #H(n =31)
<60 % 21 (87.50) 23 (74.19)
ERE 1.497 0.221
>60 % 3 (12.50) 8 (25.81)
ks 9 (37.50) 11 (35.48)
PE5 0.024 0.877
% 15 (62.50) 20 (64.52)
@ 22 (91.67) 21 (67.74)
B PR 4.539 0.033*
52 2(8.33) 10 (32.26)
. o 22 (91.67) 20 (64.52)
e L& 5.525 0.019*
= 2(8.33) 11 (35.48)
& 16 (66.67) 24 (77.42)
WL A s 0.789 0.375
2 8(33.33) 7(22.58)
e 14 (58.33) 22 (70.97)
il s 0.955 0.328
52 10 (41.67) 9(29.03)
. 4 15 (62.50) 19 (61.29)
JHF-AAE i 0.008 0.927
= 9 (37.50) 12 (38.71)
% 7(29.17) 15 (48.39)
B 3 2.082 0.149
= 17 (70.83) 16 (51.61)
e 10 (41.67) 20 (64.52)
JFF A AR 2.849 0.091
2 14 (58.33) 11 (35.48)
o @ 15 (62.50) 13 (41.94)
FAIE B FA 5 2.289 0.130
= 9 (37.50) 18 (58.06)
4 (16.67) 2 (6.45)
B 18 (75.00) 14 (45.16)
BE T g 17 A PR 9.064 0.003*
R 2(8.33) 13 (41.94)
HE 0 (0.00) 2 (6.45)
. i 16 (66.67) 24 (77.42)
JFIE NIRTT 0.789 0.375
= 8 (33.33) 7 (22.58)
*P < 0.05.
Table 2. Introperative and postoperative data of AKI after liver transplantation
%2 FBEARELE AKI BARPRARGEER
= ARJGEME AKT A2 EL M(Pas, Prs)
Ei=tan Za P
4E AKI 4 (n = 24) AKI H(n=31)
F AT 7] (min) 425.000 (389.5, 501.8) 460.000 (385.0, 620.0) -0.620 0.536
TG H A 8] (min) 53.500 (47.0, 60.3) 55.000 (49.0, 62.0) -0.518 0.604
A B5f LB 7] (min) 266.500 (223.5, 304.5) 283.000 (251.0, 364.0) -1.358 0.175
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P NGSETrE AR 1(8)) 5.750 (2.3, 7.4) 5.500 (0.0, 10.0) -0.017 0.986
AR A I 2 (mi) 800.000 (562.5, 1418.8) 925.000 (400.0, 1600.0) -0.136 0.892
AR i 2 (ml) 3937.500 (2937.5,4687.5)  4300.000 (3500.0, 5900.0) —1.444 0.149
AR AR H I A (ml) 400.000 (300.0, 500.0) 800.000 (600.0, 1000.0) —4.222 <0.001*
AR R B (ml) 1450.000 (925.0, 2450.0) 900.000 (500.0, 1800.0) -2.032 0.042%
ICU AfERA](h) 37.500 (26.8, 89.3) 64.000 (40.0, 178.0) —2.759 0.006*
N SEST 1)) 9.000 (8.0, 12.0) 12.000 (10.0, 54.0) —-2.383 0.017*
KI5 AST IE{E(U/L) 1113.000 (665.5, 1865.5) 1546.000 (796.0, 3945.0) -1.765 0.078
ARJG ALT V&{E(U/L) 588.500 (352.5, 945.0) 693.000 (487.0, 1453.0) -1.476 0.140

*P <0.05.

3.2. ABEEBEERBLRYE AKI NBEEES

35 KDIGO 2 Witaift 5e i 4l )5, % AKL 459 AKT B35 PG REFIEREAT 17X bear bt 72 ARG %
LR T, AKT 20 556 R PR 5 v I s 1) b 491 . 38 B vy, o o P PR I AR T A o bt K T 9E AKI
H, FidERHEAGIHEE(P<0.05), BAEEHESIE 1. EFRMIIER RS, AKI 4 EE
ARrpii i 2% 2 T AKLAL, AR A R E WA 5D, 21 2 53 B AT Giit 3 B (P < 0.05), WL
2. RNJEWEENITH, AKIHEETE ICU 15 51 B 8] [ #2252 WE LA Bhad S e [a] 3K T3 AKT 4, %=
IR G R (P < 0.05), FEWLE 2.

3.3. FBEBERERE AKI WSERSH

¥ 1 ) 2 h R BB RP < 0.05)MANEIZ R K FEHS Wi fEikAr gd, HR4E R E S
MISE R, BAPMNKMAZ R ARG BRWE. milE. SRR . R, RPJRE. ICU A
AW IE] . RGP SRR (] . SR JEXIX 7 MR AT Z A 3R Logistic 7041, 3 &5 WEIRW . HLFEDT
AR RpimE. RfJRELHBEAE AKI PR K E, BARS i oird R L%k 3.

Table 3. Logistic multivariate analysis of AKI after liver transplantation

Fz 3. FFBHEARE AKI #8% Logistic ZEZ 4

%

teim

W R 9
o I
BEIFF AR 7 AR PEFE
AR H I
Y NGRVTS s
AR S WP SR [E]
ICU A AF I [A]

Wald OR

5.052 0.054
2.802 0.139
4.850 6.719
4414 1.003
5.610 0.998
0.001 1.001
0.663 1.008

95% B 15 X7

MR
0.004
0.014
1.233
1.000
0.997
0.951
0.990

FR
0.688
1.401
36.614
1.006
1.000
1.054
1.026

0.025
0.094
0.028
0.036
0.018
0.978
0.416

4. T1ig

AKT AP T ARG LERSH W ACRE, BN B TR B S0 K 3R (5] AR AL 8 I (Al 5t 1
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FKI, HBEHEARE AKL RAEFREIE 56.4%, X5 EH 2 HAERE L2 —206] [7]. B2, HBHEAR
SV U 1 R AR FRAE E AR IE R AT IEZE R, X ATRE R B T E bR B Z g — AR S
AKI 2 WibriE S 30 . IR G 2k S5 (AKD) B R BN W, B, dER R I G R PR % 3F s
JAEL S M ) T AR B OC EEEE, AX N G R TS A EEIG RN A

A V@I TP UE S, 2t E IR AKD R A B E 2 N R ILFS 5. &8N E K& G Logistic
WS BT 452, ASHIE FORA W PRI S0 BERTF AR IR MERERE . AR 2k ifn & SR R BN RS AR JG AKT 0
SERE R AP, AKIAEF S5 AKI AT S, HEAE SRR R, x5E
P4 22 AN FHCHIE FE A I 45 8 B — 8 10— Bk [8]-[10]. MEIRBEER EMmATREE ER % LA, o%
BN — AN E R AL TARR[ 1] KRR S MRS S5 K — R E A A, HfaE FEiRE H
K7L ORI o A (L e O 0 4% o R J 1 80 k9 ) R A 0L 659 28 (L B B s " - R P4 i A8 5
ZHE) [12]-[14]. BUA 1 — LR S HEGIUE T 08 R 2 R AE T AR5 KA AKT IO fERE R 2 [10] [15],
NI B A AL BT, 18 = MRS 3 3 BN RN N, S ECE /NRIEE B AR, K+
HEBIRBRB S, AMSEE AR tah, & b2 R /N ERA R R SORE N T =2, 91 S R
R, FECE/NERAE NEZH. MA, SRS I N AR, S ECR A A, B
BRI RERRAG . R MIG AR . R I . RN G e B NBRE RS R
ANE E R A(TEC) Z= 48 55 B AR FRAR L, 1 — D4 35 P AR B 454, %17 B0 AKT IR AE16] [17]

A g LI 2 a7 B2 B N A AR S tH IS F G RS, Atalan Z5[18]WF 5N R, AT AE 2 &
AR ot B T BE AR R L SR B R MG RS R 2K X S ERA TR AT S5 e R AR B AT TR
H L5 AR R A K S5 ARG AKL A Ko RAPRIMEA —LepLH], G5 0 f 4 5 4
By i S S0 AR B> SR G AKT AR, (H5 45 IR ETESS. (22D
ML M ANTE AR [19] HRLmT L, TE -6 B b g2 ) A o s 2 S

AT, 9E AKIHEF AR PIRER AKIAEFHPEHL . MR, W TFRZEHAFAR
&, AR pREIE DR H ARG KA S B 0 1 — AN SRS A B R 3R [20] 0 AR PR B e Bt B VR v A 4
B MG 1RSI — AN EWE 1o MRERDE, FARREFETRATARNEEAS L. B IR
A BB IR REVE RS 2 BRAS, X BN 1B N BRI R o FETCIT T, BEAS S AR T VDB
IS T ORI D 5 PR LT, PSS R R IR YR, U SRR B, AT S B Rk (217, B R i i
52 B AR o 1K AR PR LA TG SR B WL B . Hou S8 (2218 70N, AR G455 A 6k
M-FHEEREIR G 2 5 R A G R NG, BRCKEMRE T, BEERGE /NS DR, Kk, NEY)
KIEIREMEM, AT RETH, B AKT FIREZR23].

FHORBRFURIN, NEWI AT IERE R P2 A AKT AR, Jar T HARAR TR 8 [24], X 5AP AL ®
8. Kwong Z5[251IAA, MENICHFIEAY SRV RIMCE 5%, &5 BTG LA R IAREY )
RERREAS B 2Vt B 45 1 RS S N e, TR Ik S Al 470 i S e i A4 FH - 9 8 M DG T it - =2 Ak . it A
JFF U i 7 2 1 ot RS AR AR 5 524 ' Th RE IR Rl i ANV A, DR IG (AR R 7 JRF R B 75 2 F RS AR 5 AKITL 11
PST fE 8 R 2008 5 Bk — 0 1 2 ol KRR 7L

BT LA, BASH TIFBEAR G KL AKT FIER R (B R AT ARG — 2 )=
PR . B, AHIFAT g B OB B I PR B 7, SRR m A AN T ), B LAE— D T
B2 PG IRBE LRI R IGTE . R, FRATHIBETE RAINT 55 % i . FEACE /b AT B8 2 HORE B O £
XA FEEE R0, R A oAy B R SR v LE R FEAR & . 2RO it SR EE T 15 23— B 56
k.

ZE bRTiR, MBHEARE AKL kKAEZRE, HEECRBEHWIEEIA, RIGR LA ZAL S
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B BEAERE PRI L AU I AR AR B L AR R e R T R R RS A TR S R A2 AKT H E AT f
BrlAl g DAL, ARATESILE B 0 MRS O ST AR AE FARB e LG R P & s HlFAR
Hh PR & DA SR AR 1 R B8 B2 IR 10 AT R R mT e o2 B R SCE AT RS A S AKT BORAE, TR D B8 25 A B
IFIR] e B, S o b o R TS

EHEWH

LHE AR THRI(GE S5 2024AH050797).
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