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Construction and verification of risk prediction model for ICIs—related
adverse events of advanced primary hepatocellular carcinoma™
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Abstract: Objective To explore the incidence of immune checkpoint inhibitors (ICIs)-related adverse events (irAEs)
in patients with advanced hepatocellular carcinoma (HCC), and to develop and validate a risk prediction model. Methods A
retrospective analysis was conducted on the clinical data of 186 HCC patients treated with ICIs between June 2018 and
June 2023. The patients were divided into the irAE group and the control group based on whether they experienced an
irAE. Logistic regression was employed to identify independent factors influencing the occurrence of irAEs in patients with
advanced HCC and to construct a risk prediction model. Furthermore, the model was validated using the Bootstrap internal
validation method and the area under the receiver operating characteristic curve (ROC). Results A total of 71 patients with
advanced HCC who received ICls developed irAEs. Univariate and multivariate Logistic regression analysis of the two
groups revealed that age, Child—Pugh score, clinical stage, prognostic nutritional index (PNI), systemic immune inflamma-
tion index (SII), and treatment regimen were independent factors influencing the occurrence of irAEs in patients. Based on
these findings, a nomogram model for predicting the risk of irAEs was constructed, with a mean absolute error of 0.02. The
performance of this model was evaluated using ROC, resulting in an area under the curve (AUC) of 0.891 (95% CI: 0.845-
0.937). The optimal cut—off value was 280, with a sensitivity of 83.10% and a specificity of 80.87%. Conclusion Age,
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Child-Pugh score, clinical stage, PNI, SlI, and treatment regimen were independent factors influencing the occurrence of

irAEs in HCC patients after ICls treatment. The nomogram model constructed based on these factors could effectively pre-

dict the risk of irAEs in patients with advanced HCC, demonstrating significant clinical value.

Keywords: Hepatocellular carcinoma; Immune checkpoint inhibitor; Immune-related adverse reaction; Risk factor;

Alignment chart; Prediction model
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Tab. 1 Univariate analysis of the baseline data of patients in the two groups

B irAE 4 (n=71) X2 (n=115) il P
o 5 52 56 4315 0.038
HES) i 19 59
AR (Xas) | 4 59.55+14.36 45.45+12.83 5.520 0.000
i B A% (xxs) / em 7.62+2.84 7.95+2.96 0.531 0.782
BMI(X#s) / (kg-m™) 20.47+2.54 19.97+2.76 0.975 0.332
Child—Pugh §~g ;2 22 4.863 0.027
P43 9~10 24 7
= 2 17 35 0.765 1.243
AL 7 54 80
S 2 18 12 2.165 0.099
BRIRA w5 53 103
la 11 42 4.028 0.031
Il AR 53391 Ma 30 48
b 30 25
il 45 77 0.864 0.963
o [ I 15 28
HoAh 11 10
CTLA-4 1147 25 43 0.847 1.032
ICIs b2k PD-1 #1315 24 36
PD-L1/L2 41 5 22 36
PNI(x+s) 46.32+5.44 39.86+6.75 5.710 0.000
PLR (xs) 441.96+287.64 620.96+255.63 3.509 0.001
NLR (xs) 9.27+4.32 10.36+6.01 1.040 0.300
CEA(%=s) / (ng-mL™) 231+1.11 2.54+1.23 0.947 0.886
ST (x+s) 684.36+277.99 896.47+243.51 4.166 0.000
single 7 16 6.062 0.014
ICIs+CT 10 16
LIS ICIs+RT 11 21
ICIs+TT 13 49
ICIs+RT+CT 30 13
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Tab.2 Assignment table for multivariate Logistic regression analysis
E=1a M AE
el #7=0;5=1
Child-Pugh #£4) A=0;B=1;C=2
I AR 53191 11 #1=0; M =1 IV #Hi=2
N IDES TT=0;RT=1;CT=2;CT+RT=3

&3 5B % Logistic ©1)2 5 Hr45 R

Tab. 3 Results of multivariate Logistic regression analysis

EWNER  FIHRE fRfER P

OR(95% CI)

PRI 0.863 0423 0327 1.586(0.731~1.947)
A 1241 0487 0.000 2.731(1.284~5.968)

Child=Pugh = 688 0756 0012 1.698(1.042-2.165)
W

WA 0.842  0.663 0.001 1.943(1.056~3.987)
PNI 0941 0785 0.001 2.765(1.043-5.211)
PLR L0876 0581 0.096 1.387(0.567~3.864)
S 1068 0536 0.000 0.753(0.096~0.987)

WRITHE 0.889  0.689 0.001 1.781(1.127~3.755)
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Fig. 1 Risk prediction model for irAE

RO 45 3 B R B 26T 1 X (area under the curve,
AUC) 4 0.891(95% CI:0.845~0.937) , f AW T
TR 83.10% , K5 5 8 80.87% , e I B AL IX.
53 BE FIRGHE 2 i (R 2- K1 3) .

1.0 4

0.8 4
2
0.6
[=}
&
E
g 0.4 4

----1Ideal
02 —— Apparent
=] ---- Bias-corrected

T < T T T T T
0.0 02 0.4 0.6 0.8 1.0
Nomogram predicted probability

K2 irAE R 7 2L AL AR o iy 2%
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