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Establishment and validation of a model for predicting concurrent acute kidney injury in patients with liver cirrhosis
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Abstract Objective: To establish a model that can predict the complication of acute kidney injury ( AKI) in patients
with liver cirrhosis and evaluate its performance. Methods: A total of 278 patients with liver cirrhosis were retrospectively
included, and were divided into an AKI group [ 72 cases (25.90% )] and a non-AKI group [ 206 cases (74.10% ) |
according to whether they suffered from AKI during hospitalization. Independent risk factors for the occurrence of AKI during
hospitalization in cirrhotic patients were analyzed using unifactorial and multifactorial logistic regression, and a prediction
model was established. The discrimination of the prediction model was evaluated using ROC curves, and the results were
expressed as AUC, accuracy, sensitivity and specificity. Results: Compared with the non-AKI group, the number of patients
with age >70 years, diabetes and hepatic encephalopathy, proportion of upper gastrointestinal bleeding and Child-Pugh class
C, MELD score, ALBI score, lactate, procalcitonin ( PCT), and central venous pressure (CVP) significantly increased,
and platelets and albumin significantly decreased in the AKI group (P <0.05). Multifactorial logistic regression analysis
showed that age (OR = 1.368), MELD score (OR = 1.749), hepatic encephalopathy (OR = 1.645), PCT (OR =
1.442), and CVP (OR =1.553) were the independent risk factors for the occurrence of AKI during hospitalization in cir-
mder = —1.627 + 0.313 x (age) +0.559 x (MELD score) +0.498 x (hepatic encepha-
lopathy) + 0.366 x (PCT) +0.440 x (CVP) for the occurrence of AKI during hospitalization in cirrhotic patients. The
ROC curve showed that the C-,,,., predicted AKI during hospitalization in cirrhotic patients with an AUC of 0.896 (95% CI
0.855-0.936) with an accuracy of 85.25% , sensitivity of 81.94% and specificity of 86.41% . Conclusion: Age, MELD

thotic patients. The risk index C-

score, hepatic encephalopathy, PCT, and CVP are independent risk factors for AKI complication in liver cirrhosis, and the
model established accordingly can predict the risk of AKI occurrence, and then assist in the development of clinical treatment
strategies.
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C 4] \MELD 3/} | ALBI 353 . ¥L 2 . PCT ,CVP
AR, i/ LR K SEAR (P 15 <0.05) ,
WA, 2 AR AR ARG PR 45 LB, 25 5w e ge i
RSP 4 >0.05, 91 SCRT —4ERS A F 2 S0 F
ABAETTRL) o

k1 240 KRR

Je A AKI 44 (n=72) 3F AKI 41 (n =206) vy A P1h
>70 %[ 41(%) ] 45(62.50) 83(40.29) 10. 592 0.001
AR (%) ] 25(34.72) 41(19.90) 6.472 0.011
Child-PughC 2. #] (% ) ] 33(45.83) 52(25.24) 15.904 0. 000
MELD 4 (4, % +5) 32.18 +3.62 28.95 +4.30 5.705 0. 000
ALBL 35 ( 4, % +5) -1.15+0.38 -1.37 +£0.41 3.992 0.001
FFHE BB [4(% ) ] 35(48.61) 59(28.64) 9.508 0.002
A [ (%) ] 31(43.06) 55(26.70) 6.681 0.010
feo At ( x10°/L, % £5) 53.78 £10.81 57.35+12.72 2.127 0.034
G EG (gL, % +s) 28.76 +5.34 31.21 +7.12 2.668 0. 008
SLER (mmol/L, % +5) 8.68+1.96 6.95+1.78 6.913 0. 001
PCT(ng/L,% +5) 4.13 +1.06 3.82£0.97 2.278 0.023
CVP(mm Hg, % +s) 10.45 +3.13 9.21+2.17 3.682 0. 000
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fekr AKI 4 4k AKI 4 th2 18 P1E
(n=72) (n=206)
>70 [ (%) ] 45 (62500 83 (40.29) 10.592 0.001
BB (%) ] 61 (84.72) 158 (76.70)  2.054 0.152
ELEE (%) ] 41 (56.94) 130 (63.11) 0.856 0.355
BEIRIE[H (%) ] 25 (34.72) 41 (19.90) 6.472 0.011
JREE (%) ] 0.939 0.816
JREEIE I % 37 (51.39) 116 (56.31)
RSV AL 21 (29.17) 51 (24.76)
AETAE R AT RELL 6 (8.33) 20 (9.71)
HoAth 8 (11.11) 19 (9.22)
Child-PughC ZZ[#] (%) ] 33 (45.83) 52 (25.24) 15.904  0.000
MELD ¥4 (4%, X+S) 32184362  28.9534.30 5.705 0.000
ALBI 4y (47, X=+S)  -1.1530.38 -1.3720.41 3.992 0.001
FPERTE [ (%) ] 35 (48.61) 59 (28.64) 9.508 0.002
g (%) ] 43 (59.72) 104 (50.49) 1.827 0.177
EWAE R mF (%) ] 31 (43.06) 55 (26.70) 6.681 0.010
FEKIB] (%) ] 68 (94.44) 185 (89.81)  1.403 0.263
JERE A [ (%) ] 15 (20.83) 37 (17.96) 0.289 0.591
F4if (<A0%L, X+S) 8.13#.27 7.82+41.49 1.576 0.116
M/ (<L0%L, X+S) 53.78+0.81  57.35#12.72 2.127 0.034
HEA (glL, X*S) 28.7645.34 31.2147.12 2.668 0.008
ALT (UL, X*S) 118.50423.77 114.62422.87  1.227 0.221
AST (UL, X*£S) 115.38+19.62 117.09#21.43  0.595 0.552
FEIMBE SRR (s, X+S)  16.2743.55 15.4943.82 1.518 0.130
FLE (mmol/lL, X£S)  8.68+1.96 6.95+1.78 6.913 0.001
CRP (mg/L, X=+S) 26124418  24.9345.81 1.600 0.111
PCT (ng/L, X=*S) 4.13+1.06 3.8240.97 2.278 0.023
CVP (mmHg, X+S) 10452313  9.2142.17 3.682 0.000




VE: ALT NSRS, AST MR TR,

g2 ZERMTZEBRETHGER 2. 3BERHR)

Bl A 50 A
R A &
Y {ERBE A R R A AKI=0, K AKI=1
HAR &
XLHE) <70 %=0, >70 %=1
X2 PRI) %5=0, =1
X3(Child-pugh 432%) W B WA
X4(MELD) <30 /=0, >30 /=1
X5(ALBI) <1.26 43=0, >1.26 43=1
X6 (JH- 14 i 9 4=0, s&=1
X7( LA TE H ) =0, &=1
X8(IfL/IMK) <55x10%L=0, >55x10%L=1
X9(HEH) <30¢/L=0, >30g/L=1
X10(FLIR) <8 mmol/L=0, >8 mmol/L=1
X11(PCT) <4ng/L=0, >4ng/L=1
X12(CVP) <10 mmHg=0, >10 mmHg=1
aind
w O
=
®
e
I-f7 5k

PE 1 HERTRMAFERLAE S AKI ) ROC Hii 2R
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