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[Abstract] Objective To explore the factors influencing hospitalized new-onset overt hepatic encephalopathy (OHE) in
hospitalized patients with hepatitis B-associated acute-on-chronic liver failure (HBV-ACLF), and to construct an individualized
risk prediction model. Methods A total of 310 HBV-ACLF patients admitted to Mengchao Hepatobiliary Hospital of Fujian
Medical University from December 2016 to December 2020 were selected, and divided into non-hepatic encephalopathy group
(n=236), hepatic encephalopathy group (n=74) according to whether OHE occurred after admission. The general data, laboratory
test indicators, and model of end-stage liver disease (MELD) scores were compared between the two groups; univariate and
multivariate logistic regressions were used to analyze the factors influencing the hospitalized new-onset OHE in HBV-ACLF patients
after admission. A nomogram model was constructed with the influencing factors. The receiver operating characteristic (ROC)
curve and the calibration curve was used to evaluate the discrimination and calibration of the model, and decision curve analysis
(DCA) was used to evaluate the clinical validity of the model. Results
the baseline international normalized ratio [2.71(2.20, 3.44) vs. 1.98(1.70, 2.55)], serum alanine aminotransferase [987.50(450.50,
1538.00) U/L vs. 561.00(191.00, 1090.50) U/L], blood aspartate aminotransferase [830.00(257.75, 1518.25) U/L vs. 381.00
(153.50, 872.00) U/L], plasma Ammonia [71.75(57.75, 109.50) pmol/L vs. 57.00(41.80, 79.60) pmol/L], white blood cell
count [7.93(6.43, 9.74) x 10°/L vs. 6.62(5.33, 8.16) x 10°/L], hemoglobin [136.50 (126.25, 151.50) g/L vs. 126.00(115.00,
143.00) g/L], and the proportion of patients in intermediate and advanced stages (56.8% vs. 23.3%) of the hepatic encephalopathy

Compared with the non-hepatic encephalopathy group,

group were higher, the difference was statistically significant; the alpha-fetoprotein level was lower [56.33(23.61, 139.03) ng/L
vs. 88.25(31.32, 216.88) ng/L, P=0.033], the difference was statistically significant (P<0.001). The results of multivariate logistic
regression analysis showed that baseline international normalized ratio (OR=2.56, 95%CI 1.61-4.30, P<0.001), age (OR=1.06, 95%CI
1.02-1.10, P=0.003), plasma ammonia (OR=1.02, 95%CI 1.01-1.03, P=0.005), blood white blood cell count (OR=1.24, 95%CI
1.07-1.43, P=0.003), hemoglobin (OR=1.03, 95%CI 1.00-1.05, P=0.026) were the independent influencing factors of hospitalized
new-onset OHE in HBV-ACLF patients. The area under the ROC curve (AUC) of the nomogram model established in this study
was 0.848(95%CI 0.798-0.897), and the MELD model was 0.723(95%CI 0.654-0.793). The maximum bias (Emax)=0.143 and the
minimum bias (Eavg=0.041 between the nomogram model and the ideal model, the model has a good degree of discrimination,
S:p=0.676. Through the calibration test, the model predicted value is consistent with the actual value. The performance was good,
the decision curve showed that the threshold was in the range of 0.05 to 1.0, and the net benefit rate of the nomogram model was
higher than that of the MELD model. Conclusions Age, international normalized ratio, white blood cell count, plasma ammonia,
and hemoglobin are the factors influencing hospitalized new-onset OHE in HBV-ACLF patients. Nomogram constructed from five
independent influencing factors can more accurately predict the risk of hospitalized new-onset OHE in this population, thus having a
good clinical application value.
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Tab.1 Comparison of general data of HBV-ACLF patients between two groups
e it (n=310) TR (n=236) PP (n=74) z/y P

R4, M(Q,, Q)] 44(37,53) 43(36,52) 48(37,54) 1.801 0.073
PN [ (%)] 0.312 0.579

& 264 (85.2) 199 (84.3) 65 (87.8)

u 46 (14.8) 37 (15.7) 9 (12.2)
JBHZT Z [wmol/L, M(Q,, Q3)] 362.65(302.70, 452.12) 359.35(302.23,434.18) 377.85(305.53, 488.32) 1.231 0.218
INR[M(Q,, Q)] 2.12(1.74,2.75) 1.98(1.70, 2.55) 2.71(2.20, 3.44) 6.190  <0.001
JULEF [ pmol/L, M(Q,, Q5)] 68.00(60.00, 75.00) 68.00(60.75, 75.00) 66.00(58.25,79.00) 0.562 0.574
BEEEMIU/L M(Q, Q)] 455.00(168.00,1017.00)  381.00(153.50,872.00)  830.00(257.75, 1518.25) 3.960  <0.001
A U/L, M(Q,, Q)] 679.00(232.00, 1162.00)  561.00(191.00, 1090.50)  987.50(450.50, 1538.00) 3.831  <0.001
1L #F [mmol/L, M(Q,, Q)] 3.91(3.58, 4.25) 3.89(3.57,4.24) 3.93(3.62,4.29) 0.573 0.569
14 [mmol/L, M(Q,, Q)] 136.00(134.00, 138.00)  137.00(134.00, 139.00)  136.00(134.00, 138.00) 0.760 0.446
1M12% 4 [mmol /L, M(Q,, Q)] 62.00(44.90, 87.50) 57.00(41.80, 79.60) 71.75(57.75, 109.50) 4331 <0.001
F A% x 10°/L,M(Q,, Q)] 6.86(5.49, 8.65) 6.62(5.33,8.16) 7.93(6.43,9.74) 3.732  <0.001
MELEE A [g/L, M(Q, Q)] 129.00(117.00, 144.75)  126.00(115.00, 143.00)  136.50(126.25, 151.50) 3.641  <0.001
/MR x 10°/1, M(Q,, Q)] 110.00(81.00, 147.00) 110.00(80.75, 147.00) 110.00(84.25, 145.50) 0.501 0.616
FIR 2R M [ng/L, M(Q,, Q3)] 82.20(28.82, 193.99) 88.25(31.32,216.88) 56.33(23.61, 139.03) 2.130 0.033
MELDPF43[M(Q,, Q;)] 24.34(21.45,27.33) 23.60(21.07, 26.70) 26.97(24.52,30.14) 5732 <0.001
FFRELL 1] (%)] 131(42.3) 98(41.5) 33(44.6) 0.111 0.740
2HUBE IR 1] (9)] 39(12.6) 27(11.4) 12(16.2) 0.770 0.379
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1 A0 491 (%) ] 27.780  <0.001
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Tab.2 Univariate and multivariate logistic regression analysis
of new-onset overt hepatic encephalopathy in HBV-ACLF

patients after admission

AR %logistic EAL| %logistic
_ VSRR BIEEN
E=1 5
RIEIE . I »
OR(95%CI) OR(95%CI)
AF 1.02(1.00~1.05) 0.134 1.06(1.02~1.10) 0.003
INR 3.02(2.07~4.57) <0.001 2.56(1.61~4.30) <0.001
M3 1.02(1.01~1.03) <0.001 1.02(1.01~1.03) 0.005
ARG S i 1.00(1.00~1.00) <0.001 1.00(1.00~1.00) 0.094
AL RN 1.00(1.00~1.00) <0.001 1.00(1.00~1.00) 0.835
AR5k 1.22(1.10~1.37) <0.001 1.24(1.07~1.43) 0.003
IMET 1.03(1.01~1.04) <0.001 1.03(1.00~1.05) 0.026
HiREN 1.00(1.00~1.00)  0.096 1.00(1.00~1.00) 0.458
& AT (P dY)) 2.44(1.30~4.83)  0.007 1.97(0.89~4.56) 0.100
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Visual display of Nomogram based on multivariate regression analysis results
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