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Risk Prediction of SBP in Patients with Primary Liver Cancer
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[Abstract] Objective To explore the influencing factors of spontaneous bacterial peritonitis in patients with
primary liver cancer complicated with ascites and establish a prediction model. Methods A total of 292 patients
with primary liver cancer complicated with ascites who were hospitalized for the first time in the Third People’s
Hospital of Kunming from January 2012 to December 2021 were selected as the study objects. General data,
etiological indicators, serological indicators and complications of these subjects were collected. Then they were
divided into the infection group (n = 114) and the control group (n = 178) according to whether spontaneous
bacterial peritonitis (SBP) was complicated. Univariate and multivariate logistic regression were used to analyze the

influencing factors of SBP in patients with primary liver cancer complicated with ascites. Finally, ROC curves were
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constructed to more intuitively represent the individual and combined predictive value of these targets. Results  Am-
ong 292 hepatocellular carcinoma patients with ascites, there were 235 males (80.48% ) and 57 females (19.52% ),
among which 114 patients with SBP were in the infection group and 178 patients without SBP were in the control
group. The results of univariate analysis showed that compared with the control group, the levels of WBC,
neutrophils, prothrombin time, total bilirubin, albumin, CD3 , CD4 , CD8 , CD4/CDS8 ratio, CD19
procalcitonin, serum amyloid A, hypersensitive C—reactive protein, sodium , chlorine , alcohol consumption,
shock, hepatorenal syndrome, hepatic encephalopathy, massive ascites in the infection group had statistically
significant difference (P < 0.05). Multi—factor analysis revealed that CD8, CD4/CD8 ratio were protective factors for
SBP in patients with liver cancer ascites, CD19, procalcitonin , serum amyloid A, and massive ascites were risk
factors for SBP in patients with ascites. ROC curve construction showed that serum amyloid A, CD8, CD4/CDS8
ratio, CD19, procalcitonin, massive ascites area under curve ( AUC) of massive ascites were 0.724, 0.637,
0.653, 0.820, 0.705, 0.686, respectively. Conclusion CD8, CD4/CD8 ratio, CD19, procalcitonin, serum
amyloid A, and a large volume of ascites are significant factors contributing to the development of spontaneous

bacterial peritonitis (SBP) in patients with hepatocellular carcinoma ascites. The predictive value of combination is

substantial, demonstrating a level of accuracy in forecasting SBP occurrence
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Fig. 1 Typical B-ultrasound and CT images of abdomen

with massive ascites
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Fig.2 Typical abdominal B-ultrasound images with

minimal/moderate ascites
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Tab.1 Univariate results of comparing infected and control groups in patients with hepatocellular ascites [n/( X£s) /

M(P25, P75)]

YIRE| Y (n=114) YRR (n = 178) 1z P
B 95/19 140/38 0.970 0.325
B (%) 53.93+12.05 55.53+10.99 1.167 0.244
Y (TT/A) 45/69 92/86 4.161 0.041"
W (To/A) 41/73 73/105 0.744 0.389
KK (TE/A) 46/68 138/40 41212 <0.001"
9 IR ( 2 /PR A 70/23/21 114/39/25 1.020 0.602
NG WD) 101/13 175/3 12.672 <0.001"
THAIE i (TS ) 103/11 166/12 0.810 0.368
R 25 AR (TE/A) 105/9 174/4 5211 0.022"
R (e /) 101/13 173/5 8.874 0.003"
WBC(x10%/L) 6.56(4.48, 9.35) 4.70(3.30, 6.30) —4.944 <0.001"
PR 2 A (< 10%/L ) 5.31(3.06, 7.46) 3.13(2.05, 4.55) -5.377 <0.001*
/MR (x10%L) 109.50(68.00, 192.30) 100.50(66.00, 152.50) -1.538 0.124
M B ] (s) 16.60(15.10, 18.70) 16.00(14.60, 17.40) -2.594 0.009"
SBLT 2 (mol/L) 54.50(24.00, 111.20) 39.25(22.00, 69.25) -2.561 0.010
MM (g/L) 27.40(23.90, 31.30) 29.30(25.20, 33.70) -2.633 0.008"
WLEF (pmol/L) 68.00(53.75, 87.25) 63.50(54.00, 78.30) —1.434 0.152
A% (mmol/L) 5.54(4.94, 6.39) 5.48(4.94, 6.48) -0.060 0.952
CD3(4MpuL) 661.10(630.70, 661.30) 698.30(698.30, 698.30) —4.738 <0.001"
CD4(4~/uL) 375.10(298.00, 375.10) 403.70(358.70, 403.70) -4.524 <0.001"
CD8(A4~/uL) 239.50(211.30, 239.50) 262.80(214.10, 262.80) -4.037 <0.001"
CD4/CD8 1 1.85(1.62, 1.85) 2.00(1.76, 2.00) —4.498 <0.001"
CD19(MuL) 192.70(192.70, 192.70) 162.60(162.60, 162.60) -10.126 <0.001"
452 (ng/mL ) 0.82(0.30, 4.13) 0.56(0.22, 0.56) -5.969 <0.001"
MEERHEE I A(ng/L) 60.20(23.00, 60.20) 33.23(33.23, 33.23) -6.732 <0.001"
4 %-6(pg/mL) 109.90(36.40, 284.70) 222.50(40.10, 222.50) -1.358 0.175
HBHCK N (mg/L) 38.00(18.19, 61.84) 13.80(5.60, 23.90) -6.838 <0.001"
#1(mmol/L) 135.70(132.10, 139.00) 138.20(135.10, 140.40) -4.077 <0.001"
A (mmol/L) 3.86(3.56, 4.28) 4.00(3.60, 4.20) -0.436 0.663
4 (mmol/L) 102.30(98.40, 105.70) 105.40(100.70, 108.30) —4.345 <0.001"
5 (mmol/L) 2.11(2.00, 2.22) 2.07(1.97, 2.18) ~1.094 0.274
*P<0.05,

22 BFEREK&EEFH L SBP % B & Logistic
ElR5 &R
PR A M E LR A Z R

Logistic A1 4 43 #1, 45 2R 1 7 CD8(OR = 0.996,
95%CI 0.992 ~0.999, P=0.012), CD4/CD8 M1
(OR = 0.550, 95%CI0.328 ~0.923, P=0.024) K
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F 45 2 i (OR = 1.813, 95%CI 1.359 ~2.419,
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1.000 ~ 1.019, P=0.046), KK (OR =3.754,
95%CI1.938 ~7.270, P < 0.001) 4 T & Kk 8B
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Ji5 K 1 il 2 F T AR (AUC) MR YK H 0705, 0.724 .
0.637. 0.653. 0.820. 0.686, [&4525 5 | M5
WMFEE T A, CD8. CD4/CD8 [t . CD19 fHfEk
Wr {8 #0564, 33515, 258465, 1.990.
188.51, SRJFHFIX 6 A8 fa 22 i} A& Flill () ROC
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Tab.2 Multivariate Logistic regression results of SBP in patients with liver cancer ascites

T H B SE Wald P OR 95%CI
WBC(x10°/L) 0.051 0.055 0.871 0.351 1.052 0.945~1.172
56 1M i S5 A] (s) 0.080 0.065 1.529 0.216 1.083 0.954 ~ 1.229
AHETLER (pumol/L) 0.001 0.002 0.214 0.643 1.001 0.997 ~ 1.005
H&EH(g/L) 0.021 0.032 0.424 0.515 1.021 0.958 ~ 1.088
CD8(“/uL) ~0.004 0.002 6.307 0.012° 0.996 0.992 ~ 0.999
CD4/CD8HAH -0.597 0.264 5.119 0.024" 0.550 0.328 ~0.923
CD19(4~/uL) 0.010 0.004 7.068 0.008° 1.010 1.003 ~ 1.017
K45 R JF (ng/mL) 0.595 0.147 16.381 <0.001" 1.813 1.359 ~2.419
MIBTEMHEAA(mg/L) 0.010 0.005 3.970 0.046° 1.010 1.000 ~ 1.019
ABC RN AR ] (mg/L) 0.003 0.005 0.491 0.483 1.003 0.994 ~ 1.012
4 (mmol/L) —0.002 0.054 0.002 0.964 0.998 0.897 ~ 1.109
4 (mmol/L) —0.033 0.042 0.600 0.439 0.968 0.892 ~ 1.051
el -0.352 0.321 1.201 0.273 0.703 0.375~1.320
S 1.023 0.819 1.558 0.212 2.781 0.558 ~ 13.853
BRI -0.114 0.878 0.017 0.896 0.892 0.160 ~ 4.984
SR Rk 1.447 0.845 2.931 0.087 4.250 0.811~22.278
KAEEHEIK 1.323 0.337 15.380 <0.001" 3.754 1.938 ~7.270

"P < 0.05; ALY LIICHARE N 25 I, AR TE LG si 25 350, I B Zr G AT RIF B R G N 25280,

JEFPE R AR T S PRI 17 22 200, Fi K ATE R AR R KA 2525

x3 TEHAFMEKSTN SBP Bl &

Tab.3 Predictive value of individual and combined predicted SBP of variables

Gl AUC P Cut-off RS FEREE 95%CI

(225 )5 0.705 <0.001" 0.564 0.640 0.882 0.637 ~ 0.773
MIBEHHERE A 0.724 <0.001" 33.515 0.719 0.910 0.652 ~0.797
CDS8 0.637 <0.001" 258.465 0.807 0.697 0.569 ~ 0.706
CD4/CD8 M 0.653 <0.001" 1.990 0.789 0.736 0.584 ~0.722
CD19 0.820 <0.001" 188.510 0.842 0.955 0.755 ~ 0.885
KK 0.686 <0.001" 0.596 0.775 0.622 ~ 0.750
1565 T 0.852 <0.001" 0.930 0.680 0.807 ~ 0.897

‘P <0.05,
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Fig. 4 ROC curve for joint prediction of SBP occurrence
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