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[Abstract]

Objective To establish and evaluate a nomogram prediction model for spontaneous peritonitis in HBV-related

primary liver cancer. Methods A retrospective study was conducted on 1298 patients with HBV-related primary liver cancer
hospitalized in the Kunming Third People's Hospital from January 2012 to December 2022. General data and serological indicators
were collected, and patients were divided into infection group (n=262) and control group (1=1036) based on the occurrence of
spontaneous peritonitis. Univariate and LASSO regression analyses were used to screen variables, followed by binary logistic
regression to analyze the influencing factors of spontaneous peritonitis in HBV-related primary liver cancer patients, leading to the
establishment of a nomogram prediction model. Finally, the Hosmer-lemeshow (H-L) goodness of fit test, receiver operating
characteristic (ROC) curve, calibration curve, decision curve analysis (DCA) and clinical impact curve (CIC) were utilized to
evaluate the fit degree, accuracy, calibration, and clinical practicability of the nomogram prediction model. Results  Single factor
analysis revealed significant differences between infection group and control group in portal vein cancer thrombus (PVTT), Child-
Pugh grade, China Liver Cancer Staging (CNLC) stage, alcohol consumption history, smoking history, white blood cell count
(WBC), neutrophil count (NE), hemoglobin (Hb), fibrinogen (FIB), abnormal prothrombin (PIVKA- 1II), aspartate
aminotransferase (AST), alanine aminotransferase (ALT), total protein (TP), prealbumin (PA), vy -glutamyltransferase (GGT),
alkaline phosphatase (ALP), cholinesterase (CHE), total bile acid (TBA), total cholesterol (TC), low density lipoprotein (LDL),
creatinine (Cr), HBV DNA, CD3* T cells count, CD4* T cells count, CD8" T cells count, CD4* T cells/CD8* T cells ratio,
procalcitonin (PCT), serum amyloid A (SAA), interleukin-6 (IL-6), high-sensitivity C-reactive protein (hs-CRP), alpha-fetoprotein
(AFP), and IL-4 (P<0.05). LASSO regression analysis identified S variables: Child-Pugh grade, PVTT, WBC, CHE and hs-CRP.
Binary logistic regression analysis indicated that Child-Pugh grade (Grade B: OR=5.780, 95%CI 3.271-10.213, P<0.001; Grade C:
OR=14.818, 95%CI 7.697-28.526, P<0.001), PVTT (OR=2.893, 95%CI 2.037-4.108, P<0.001), WBC (OR=1.088, 95%CI 1.031-
1.148, P=0.002), and hs-CRP (OR=1.005, 95%CI 1.001-1.010, P=0.026) were the independent risk factors of spontaneous peritonitis
in HBV-related primary liver cancer patients. Using these 4 variables, a nomogram prediction model was constructed and evaluated.
The P-value of the H-L goodness of fit test was 0.760. Moreover, the area under ROC curve (AUC) was 0.866, with a sensitivity of
0.870 and a specificity of 0.716. The average absolute error of the calibration curve is 0.022. DCA and CIC analyses demonstrated that
the nomogram prediction model possessed some clinical utility. Conclusion The nomogram prediction model for spontaneous
peritonitis in HBV-related primary liver cancer patients, constructed using Child-Pugh grade, PVTT, WBC and hs-CRP, exhibits a
high fitting degree and accuracy, with the prediction probability highly consistent with the actual occurrence probability, and
possesses certain clinical practicability.
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Tab.1 Comparison of baseline data between two groups of HBV-related primary liver cancer patients

Wi YL (n=262) X HRZH (n=1036) V/z P
PERI[51(%)] 0.728 0.393
3 237(90.5) 918(88.6)
@ 25(9.5) 118(11.4)
R[4, M(Q, Q)] 54(47,62) 55(49, 63) -1.784 0.074
A 52 (51](%) ] 12.052 0.001
H 149(56.9) 465(44.9)
7o 113(43.1) 571(55.1)
WK S [£51] (%) ] 11.018 0.001
f 168(64.1) 546(52.7)
I 94(35.9) 490(47.3)
W B S 441 (9)] 2.823 0.093
H 11(4.2) 24(2.3)
Jc 251(95.8) 1012(97.7)
Child-Pugh 734 [51(%)] 313914 <0.001
A% 20(7.6) 638(61.6)
B4 110(42.0) 290(28.0)
CH 132(50.4) 108(10.4)
CNLC 4341 [ (%)] 263.308 <0.001
13098k 2 14 63(24.0) 739(71.3)
34 65(24.8) 187(18.1)
41 134(51.2) 110(10.6)
PVTT[#1(%)] 100.827 <0.001
A 114(43.5) 158(15.3)
7o 148(56.5) 878(84.7)
WBC[x10°/L, M(Q,, Q)] 6.19(4.32, 8.64) 4.63(3.46,6.14) -8.078 <0.001
NE[x10°/L, M(Q,, Q,)] 4.52(2.93, 6.88) 2.85(2.04, 4.08) -9.928 <0.001
Hb[g/L, M(Q, Q,)] 120.00(98.00, 139.00) 143.00(122.00, 158.00) -10.285 <0.001
PLT[x10°/L, M(Q,, Q,)] 108.50(73.50, 171.25) 109.00(75.00, 168.00) -0.149 0.882
FIB[g/L, M(Q,, Q,)] 2.49(1.74,3.28) 2.87(2.18,3.75) -5.492 <0.001
PIVKA- Il [mAU/m], M(Q,, Q,)] 7026.74(327.00, 25892.29) 133.00(26.25, 5030.34) -10.454 <0.001
AST[U/L, M(Q, Q)] 100.00(59.75, 207.50) 48.00(33.00, 84.00) -11.345 <0.001
ALT[U/L,M(Q, Q,)] 45.00(28.00, 83.00) 37.00(25.00, 61.00) -3.942 <0.001
TP[g/L, M(Q, Q,)] 61.70(56.80, 66.93) 67.40(62.23,72.10) -9.836 <0.001
PA[mg/L, M(Q,, Q,)] 71.15(52.35,99.95) 132.60(87.73, 185.15) -14.613 <0.001
GGT[U/L, M(Q, Q)] 173.00(89.75, 322.25) 89.00(45.00, 194.75) -7.881 <0.001
ALP[U/L, M(Q,, Q,)] 214.00(145.75, 335.00) 139.00(106.00, 208.00) -9.760 <0.001
CHE[U/L, M(Q, Q,)] 2263.50(1635.50, 3161.00) 4613.00(3060.00, 6517.75) -15.279 <0.001
TBA[pmol/L, M(Q,, Q,)] 34.60(15.68, 80.13) 13.90(5.40, 35.38) -9.616 <0.001
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i Y4 (n=262) X} HEZH (n=1036) /Z P

TG[mmol/L, M(Q,, Q,)] 0.83(0.59,1.21) 0.90(0.64,1.22) -1.443 0.149
TC[mmol/L, M(Q,, Q,)] 3.25(2.41,4.28) 3.86(3.22,4.58) -6.588 <0.001
LDL-C[mmol/L, M(Q,, Q,)] 2.11(1.46,2.83) 2.39(1.82,3.04) -4.178 <0.001
Cr[pwmol/L, M(Q,, Q,)] 68.00(56.00, 88.00) 65.00(56.00, 77.00) -2.663 0.008
UA[pmol/L, M(Q, Q,)] 336.00(235.25, 439.50) 316.00(255.00, 382.00) -1.871 0.061
GLU[mmol/L, M(Q,, Q,)] 5.55(4.69,6.68) 5.44(4.97,6.15) -0.127 0.899
HBV DNA[IgIU/ml, M(Q,, Q,)] 2.72(0,4.43) 0(0,3.51) -5.487 <0.001
CD3'[/ul, M(Q,, Q,)] 743.22(574.24,934.34) 793.60(610.75, 1028.75) -3.108 0.002
CD4' [/, M(Q,, Q)] 424.00(341.40, 528.24) 458.46(348.26, 565.22) -2.705 0.007
CD8'[/ul, M(Q,, Q,)] 264.23(158.83,364.29) 279.12(185.08, 411.60) -2.249 0.024
CD4'/CD8' A [M(Q, Q)] 1.56(0.80, 2.89) 1.90(1.12,3.11) -3.868 <0.001
CD19 [~/ M(Q, Q)] 138.95(70.83,218.53) 151.71(88.76,223.33) -1.451 0.147
PCT[ng/ml, M(Q, Q,)] 0.47(0.20, 1.77) 0.13(0, 1.08) -8.381 <0.001
SAA[mg/L, M(Q, Q,)] 34.17(5.10,90.92) 18.97(0.72, 61.46) —4.638 <0.001
IL-6[pg/ml, M(Q,, Q,)] 53.93(19.81, 128.46) 23.38(2.13,99.84) -5.565 <0.001
hs-CRP[mg/L, M(Q,, Q,)] 30.89(13.96, 56.07) 6.81(1.18,24.91) -12.566 <0.001
AFP[IU/ml, M(Q,, Q,)] 435.45(22.25, 14805.25) 16.56(4.13, 499.90) -8.681 <0.001
CEA[ng/ml, M(Q,, Q,)] 3.20(2.00, 4.89) 2.80(1.88,4.32) -1.852 0.064
IL-10[pg/ml, M(Q,, Q,)] 5.26(0,11.71) 4.09(0,9.85) -1.350 0.177
IL-4[pg/ml, M(Q, Q,)] 2.63(1.14,4.32) 1.27(0.05,2.57) -8.311 <0.001
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Fig.1 LASSO regression model of spontaneous peritonitis in patients with HBV-related primary liver cancer
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Tab.2 Binary logistic regression analysis of spontaneous peritonitis in patients with HBV-related primary liver cancer
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Fig.2 A nomogram model for predicting spontaneous peritonitis in patients with HBV-related primary liver cancer
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