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Preliminary construction of a prediction model for HBV-related

acute-on-chronic liver failure combined with acute kidney injury
LIU Chunhui, DAT Liwei, YU Haitao
Department of Critical Care Medicine, The First Affiliated Hospital of Harbin Medical University, Harbin, Heilongjiang 150000, China
Abstract: Objective To establish a model that can predict the occurrence of acute kidney injury (AKI) in elderly
patients with HBV-related acute-on-chronic liver failure (HBV-ACLF), and to conduct a preliminary evaluation of the
performance of the model. Methods A total of 276 patients with HBV-ACLF hospitalised in The First Affiliated
Hospital of Harbin Medical University from January 2020 to January 2023 were retrospectively included and divided into
72 (26.09% ) in the AKI group and 204 (73.91%) in the non-AKI group, according to whether AKI occurred during
hospitalisation. The clinical data of all patients were extracted and screened for independent risk factors for AKI during
hospitalisation using multivariate logistic regression. A prediction model was constructed accordingly, and then the
efficacy of the prediction model was evaluated using ROC curves. Results  Multivariate logistic regression analysis
showed that age >70 years (OR=1.404, 95%CI; 1.134-1.737) , procalcitonin>1 ng/L (OR=1.473, 95%CI . 1.074-
2.019), model for end-stage liver disease (MELD) score >34 (OR=1.702, 95%CI. 1.254-2.311), and combined
upper gastrointestinal bleeding (OR=1.516, 95%CI 1.123-2.047) were independent risk factors for the occurrence of
AKI in HBV-ACLF patients during hospitalisation ( P<0.05). A prediction model for the occurrence of AKI in HBV-

ACLF patients during hospitalisation was established based on the above four parameters, and the ROC curve showed
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that the AUC predicted by the model was 0.882 (95%CI; 0.838-0.917) , with a sensitivity of 66.67% , a specificity of

93.14% and an accuracy of 86.23%. Conclusion Elderly, high MELD score and procalcitonin level, and concomitant

upper gastrointestinal bleeding are independent risk factors for AKI in patients with HBV-ACLF during hospitalisation,

and the model constructed accordingly can predict the risk of AKI, thus assisting clinical disease management.

Keywords: Acute-on-chronic liver failure; Acute kidney injury; Procalcitonin; Elderly; Model for end-stage liver

disease score; Upper gastrointestinal bleeding; Hepatitis B virus
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Tab. 1 Comparison of clinical data between

AKI and non-AKI groups

. AKI ¢ AKI £
2k (n:7f) j(izzoztj)l X/t P i
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Tab. 2 Variable assignment for multivariate analysis

i IR E
AR 8 (Y) FEBEIE K4 AKT=1, R &4 AKI=0
SRy
AR (XT) >70 % =1,<70 =0
Wb (X2) E=1,%=0
JHEAL (X3) &=1,%=0
I ARE H o (X4) &=1,1%=0
MELD 43 (X5) >34/4y=1,<34/43=0
A (X6) >30 ¢/L=1,<30 ¢/L=0
Ifi UL (X7) >153.78 pmol/L=1,<153.78 pmol/L=0
PCT(X8) >1 ng/L=1,<1 ng/L=0
IL-6(X9) >10 pg/mL=1, <10 pg/mL=0
NGAL(X10) >92.12 pg/mL=1,<92.12 pg/mL=0
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Tab. 3 Results of multivariate regression analysis

Ap B SE  Wald OR(95%CI) P
i -1.581 0.405 15.229 — <0.001
AR 0.339 0.109 9.720 1.404(1.134~1.737)  0.002
Ik 0.416 0.153  7.368 1.516(1.123~2.047)  0.007
MELD $£4F  0.532 0.156 11.644 1.702(1.254~2.311)  0.001
PCT 0.387 0.161 5.782 1.473(1.074~2.019)  0.016

00 1 1 1
0.2 0.4 0.6 0.8 1.0

1

B 1 FAE HBV-ACLF S5 fEBelE] 44 AKT ) ROC £k
Fig. 1 ROC curves for model prediction of AKI in patients with
HBV-ACLF during hospitalisation
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