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Construction of predictive model for early allograft dysfunction after liver

transplantation
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[ Abstract | Objective To analyze the factors related to early allograft dysfunction( EAD) after liver
transplantation and to construct a predictive model. Methods A total of 375 patients who underwent liver
transplantation in our hospital from December 2008 to December 2021 were collected, including 90 patients
with EAD and 266 patients without EAD. Thirty items of baseline data for the 2 groups were compared and
analyzed. After grouping in a ratio of 7 :3, univariate and multivariate logistic regression analyses were used in
the training set to evaluate the factors related to EAD and construct a nomogram. Receiver operating
characteristic ( ROC) curve, decision curve analysis ( DCA ), sensitivity, specificity, positive predictive
value, negative predictive value, Kappa value and other indicators were used to evaluate the model
performance. Results The incidence of EAD after liver transplantation was 24%. Multivariate logistic

regression analysis showed that preoperative tumor recurrence history(OR=3.15, 95% CI.1.28~7.77, P=
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0.013) and operation time( OR=1.22, 95%CI; 1.04~1.42, P=0.015) were related to the occurrence of
EAD after surgery. After predicting the outcome according to the cut-off point of 0. 519 identified by the

Youden index, the model performance in the both training set and validation set was acceptable. DCA

suggested the model has good clinical applicability. Conclusion

The risk factors for EAD after liver

transplantation are preoperative tumor recurrence history and operation time, and the established model has

predictive effect on prognosis.
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BB TAREE ; OB T AR5 el AR HSE T 1Y &
H @A BAEEE  OFRA SR EE . EHRRR
HEARRR 71 0 (R AR B S B, BRI 7% 0 8
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1.3 &4tk
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HIR) B, fd FH Spearman AH 3G P 4 M K B K ¥
(variance inflation factor, VIF ) 3 #4746 56 22 HAE F i
FREE IR R B (r) :0<r<0. 1 HICAHHEE,0. 1<
r<0.3 Mgt ,0.3<r<0. 6 R EEAHLEME,0. 6 <
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A (A A AR AR R, T 2 IR R T 2 SR AL 281
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Iy NI =0. 519 1) 585 808 Ry v AU 4 5 A
73<0. 519 AYHEE AR

K Z PR REFS A5, 405230 TARRRAE i 26
(receiver operating characteristic, ROC) }& #f-13 [n] &
(precision-recall ,PR) {2k VEME . RE8UE 455 BH
PETSTIN(EL | B P (B Kappa (B R i 4 H A4 AR
BEMACR , [ I Shapley Jintf# #% (shapley additive
explanations , SHAP ) LA $5 7 /> A6 1Y 258 4 o) 435 Jay = 1
MR B b RE BE . Ho, Kappa (B9 3HRE 200
(SEBR—Z e - P — k) / (1 -FU — k) o sk,
S VTA e RIS (L AS AT R FH i PR R 3R i £ ok 4 iy
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2.1 AZFRPHH

WAL A 375 5] [F) P S AR RS AR AR, o rh
90 4l (24% ) ¥ AR J5 K EAD, 2 4 B34 — M 9Tk
(AR PRSI BMI i & 95 \MELD $F-53 | i 9 /2 15 2
K JEEBTF AR S8 ASA ) iR R G TR
Mo 2 HBE A IR (I BE PRI e 0o
SRR, 22 TG 2R o 2 AL R
BIHRE TG DL L3, 22 R ST B X (F 1),
EAD 20 8 3 19 TR i 8] B 2 K T 9F EAD 4 (P<
0.001) . EAD ZH /35 (1 JC 09 i 18] B &8 5 1 EAD
20 (P<0.001) , EAD 2R+ Dex fifi 3 53 EAD 44
ZRIGIFEL(E2),

®1 2HABER—MEB[H](%) x5

25t 4k EAD 41 (n=285) EAD 41(n=90) P
TNy % 49.0%11.0 47.9+10.8 0. 387
P51 0.985

1 53(18.6) 16(17.8)
5 232(81.4) 74(82.2)

BML/ (kg/m?) 23.343.6 23.743.3 0.386
R B 0.317
JHF 5 A4 AT AL 108(37.9) 30(33.3)

S fi B 140(49.1) 42(46.7)
HoAth 37(13.0) 18(20.0)

MELD 343 12.1£7.7 13.7+7. 1 0.077

i 52 K
I 254(89.1) 75(83.3) 0.202
H 31(10.9) 15(16.7)

JEFRRFA LR 0. 306
x 211(74.0) 61(67.8)

H 74(26.0) 29(32.2)

RN} 1. 000
x 280(98.2) 88(97.8)

H 5(1.8) 2(2.2)

RS 0. 604
o3 252(88.4) 82(91.1)

H 33(11.6) 8(8.9)

iei L 0.250
b 248(87.0) 83(92.2)

H 37(13.0) 7(7.8)

JFPE i 0.179
I 265(93.0) 79(87.8)

H 20(7.0) 11(12.2)

JE K 0. 496
I 233(81.8) 70(77.8)

H 52(18.2) 20(22.2)

g Jrs BRI 0.723
X 262(91.9) 81(90.0)

H 23(8.1) 9(10.0)

i P e e 0.432
x 246(86.3) 74(82.2)

H 39(13.7) 16(17.8)

Bl 0.431
o3 263(92.3) 80(88.9)

H 22(7.7) 10(11.1)
ASA 432 0. 186
I 4(1.4) 0
Il 82(28.8) 20(22.2)
I 154(54.0) 51(56.7)
v 40(14.0) 19(21.1)
\ 5(1.8) 0
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F2 2HEBERDER[ (%) ,xxs]

*®3 M#BHEARE EAD X E %X Logistic 135347

e 4k EAD 41 EAD 4
(n=285) (n=90)
A Dex 0.538
" 68(23.9) 18(20.0)
A 217(76.1) 72(80.0)
FARIA 0.078
A 193(67.7) 67(74.4)
TR RS A 20(7.0) 2(2.2)
BRI 66(23.2) 16(17.8)
B U R A 6(2.1) 5(5.6)
F AR E]/h 7.2+1.9 8.7£2.6  <0.001
JE IR A 1]/ min 84.1+40.3  104.5+42.8 <0.001

M AT A/ (mL/kg) 94.6+55.4 104.2+71.2  0.239

AR E R/ (mL/kg) 32.1£16.8 35.7+19.1  0.084
IR S R/ (mL/ kg) 12.0+11.7 12.8+11.8  0.59%
LI/ (ml/kg) 22.9425.5 25.3%31.4  0.515
1%/ ( mL/kg) 12.9x15. 1 14.1£19.8  0.624
I/ (mL/kg) 0.6£1.9 0.5£1.6 0.550
BT/ (ml/kg) 1.7£3.5 2.4+7.6 0.410
F1% 1/ (ml/kg) 7.846.7 6.345.9 0.071
et/ [ mL/ (kg + h) ] 3.7+3.6 3.9+4.2 0. 551
JRit/[ml/ (kg - h) ] 3.242.0 2.8+1.8 0.059

2.2 HEHARINKZAGHE
Logistic SRR MEZ R IPHEi RINE 3, BER
Logistic [ 5 73 #1245 R Won, RATIEE L L (P =
0.084) AHijG Il . (P =0.095) A& I
[k (P=0.084) \MELD 43 (P=0.022) , FAH} ]
(P=0.002) JCHFHEFE (P=0.019), Fik 6 A&
¥ P<0. 1, YAZHER M. ZHE Logistic [1]I943
Mras R Bs , ARTMEE &8 (0OR=3.15,95%CI ;1. 28 ~
7.77,P=0.013) F-ARHEFE (OR=1.22,95%CI;1. 04~
1.42,P=0.015) 2R J5 &4 EAD [l 37 fa ks [ % o
MELD ¥-473 1 JC JH- 3 B 1) 78 B A 00F 92 b 4R S R 5
EAD A (Rl 7 e PR &, PR ATS O B A Je 24 19 [l )
iR

Spearman AHICYE /AT 7, Bir A AH G L 2R (6] TG
BE B AR (& 1) 5 I8 5 Bsf 8] 45 5 A ek 7] 52 28 A
Kot s I MRS SRR A OCHH 3R Z Bl 1y VIF <10,
A BRI AR B A SR R 2 E) JC A S i A8 BAE T

. RS ZHESHT
- OR(95%CI) P OR(95%CI) P

AERE 0.98(0.96~1.01)  0.240
P B 1.32(0.59~2.92)  0.501
BMI 1.04(0.95~1.13)  0.424
ARERIE K 2.04(0.91~4.60)  0.084 3.15(1.28~7.77)  0.013
WA 1.18(0.62~2.28)  0.614

AR YERFREAL

LR 0.86(0.44~1.69)  0.668

it 1.97(0.87~4.48)  0.104
ARHEIEFE LT 1.61(0.14~18.03)  0.701
ARG BEIRIG 0.52(0.17~1.58)  0.249
ARHTA I L 0.35(0.10~1.20)  0.095  0.34(0.10~1.19)  0.091
RETEI AN 2.31(0.89~5.95)  0.084  1.64(0.54~4.99)  0.380
ARHTEIFHEK 1.52(0.77~3.01)  0.224
ARHEI IR 1.40(0.58~3.39)  0.458
ARG IR 1.55(0.75~3.24)  0.239
ARHTA I 1.81(0.73~4.52)  0.202
MELD 43 LO4(1.01~1.08) 0.022 1.04(1.00~1.09) 0.076
ASA 532k

I

1 1 439 453.22(0.00~ % ) 0. 989

i 1 645 089.40(0. 00~ % ) 0. 989

\Y 3 598 633.06(0. 00~ o0 ) 0. 988

\ 1.00(0.00~ ) 1.000
A A Dex 1.18(0.56~2.48)  0.665
FAIFA

ZITRIE

[EaLNAREATE 0.62(0.13~2.94)  0.546

HIGU R 0.77(0.36~1.68)  0.517

BRI 2.48(0.64~9.65)  0.191
FARF) b 1.23(1.08~1.41)  0.002 1.22(1.04~1.42)  0.015
TR )/ min 1.01(1.00~1.01)  0.019 1.00(1.00~1.01)  0.457
MR AL (ml/kg) 1.00(1.00~1.01)  0.546
SR R/ (mL/kg)  1.01(0.99~1.02)  0.330
AR (ml/kg)  1.00(0.98~1.03)  0.889
LT/ (ml/kg) 1.00(0.99~1.01)  0.848
1M3%/ (ml/kg) 1.00(0.98~1.03)  0.860
IM/MR/ (ml/kg) 0.97(0.78~1.19)  0.753
BT/ (ml/kg) 0.98(0.88~1.09)  0.662
M/ (ml/kg) 0.98(0.93~1.02)  0.306
Kt/ [ml/ (kg +h) ] 1.02(0.92~1.13)  0.705
pRte/[ml/ (kg +h)]  0.93(0.79~1.09)  0.351

MR35 Logistic 8] U570 Hr A 1 AT b8 52 4 5L
MELD 53 , F- A (8] | G 399 ik ] 4 A~ 700 [ 5, A
R 3k 4 A7 A g EAD F 311 (18 2) .
B2 o AR VI GRdE i RO 29 5 45 8, B3 0. 519 4%
VB S LR B B s, L s 4 JT300 45 2R 53 Sy BH A4 R I 44
(s AU FRAER KRS, )
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Ny 24% , 5 OLTHOFF 265 1238 i Ak R . A
G AE LA L E LI OA AT &= & st X FAR
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5 SHAP S5

—EOE I AT, AT 0. 519 BRI ST R
Logistic [ 5437 2& B H 0] WA I R N AN A
ULAER T B EAD S AN E ZkN % T
RMFHEIHFYI LR, KEH ADAM &7 iy —15
T R B, 52 R M 9 B B AT SR I B A AR e
PR AE AR B o X — MO kA 2% R kPRI
Jar RECE BRAE A DB s, G Rl 3 7™ L, 9 J2 AN
B, H AT TR IK = R S O, T AR MERE 30K, iR
JaHARE A . A 2002 4F 2 H LIk, MELD
S SE EAE R 3 BOT A AR vES , MELD 243, 42
71 FF S i R Ao ™ 5, 1) K s T R T B I il e A
T A, FL A FELR 0T 000 XU bl R BRI 42
R, PR A JE IR A A G A 9 EAD 9 8h 57 16 56 Y
Z RBIE R, ARG KA EAD B RS 1 TR
Bf KR 8.7 h, B & FARKA EAD ARER 7.2 h(P<
0.01), H V-4 Jo I B1 B[] [a) M A7 7 BB 35 22 1) (P<
0.01) o AHJCIHHART )& 45 B HEDIBR 2R AE Y
L8 P30 P 26 s T 8 T P s ) R R R 2
KRR A 2 TR R BLAS B B 0 AN A A
RSB B DRSS R R, ORI AT B A
20 PR R B 0, T TL-6 7K S35 2 A1 3k 1F K SF 1Y
100 % , 368 /5 9 4 DR 14 R ik 2 3 B50RS L M 4 G 1) AN

AR5 R TE I AR B B, Bk EAD
AR R . TARIT Bl AR IR
KT AR AL A BAE Ty 7k BE 4 e JC TS0 A ], DA T ik >
e P A

A PRBUZE Hi S LR ST UE S, Dex 3843 o, AR 3
i PI3K/ Akt {553, PRI /NI | Bz 40 i (HK2)
Yok 44 B A8 T A0 HMGB (9 B8 55, [ B B AIG U E Toll
PRSI 4 3, 400 ' JUEdole L P98 3 R 9 R AE S, A
11 A% BP0 5t T RS A S R R B 2
117 2 B U P 28 A B g 4 RO R R
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