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Abstract: Objective To investigate the influencing factors for hepatic hydrothorax (HH) before intervention for primary hepatic

carcinoma (PHC) , and to construct and assess the nomogram risk prediction model. Methods A retrospective analysis was
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performed for the clinical data of 353 hospitalized patients who attended the Third People’ s Hospital of Kunming for the first time
from October 2012 to October 2021 and there diagnosed with PHC, and according to the presence or absence of HH, they were
divided into HH group with 153 patients and non-HH group with 200 patients. General data and the data of initial clinical testing
after admission were collected from all PHC patients. The independent-samples ¢ test was used for comparison of normally
distributed continuous data between two groups, and the Mann-Whitney U test was used for comparison of non-normally distributed
continuous data between two groups; the chi-square test or the Fisher’s exact test was used for comparison of categorical data
between groups. After the multicollinearity test was performed for the variables with statistical significance determined by the
univariate analysis, the multivariate Logistic regression analysis was used to identify independent influencing factors. The “rms”
software package was used to construct a nomogram risk prediction model, and the Hosmer-Lemeshow test and the receiver
operating characteristic (ROC) curve were used to assess the risk prediction model; the “Calibration Curves” software package was
used to plot the calibration curve, and the “rmda” software package was used to plot the clinical decision curve and the clinical
impact curve. Results Among the 353 patients with PHC, there were 153 patients with HH, with a prevalence rate of 43.34%.
Child-Pugh class B (odds ratio [ OR1=2.652, 95% confidence interval [ CI]: 1.050 — 6.698, P=0.039) , Child-Pugh class C (OR=
7.963, 95%CI: 1.046—60.632, P=0.045) , total protein (OR=0.947, 95%CI: 0.914—0.981, P=0.003) , high-sensitivity C-reactive
protein (OR=1.007, 95%CI: 1.001—1.014, P=0.025) , and interleukin-2 (OR=0.801, 95%CI: 0.653—0.981, P=0.032) were
independent influencing factors for HH before PHC intervention, and a nomogram risk prediction model was established based on
these factors. The Hosmer-Lemeshow test showed that the model had a good degree of fitting (x*=5.006, P=0.757) , with an area
under the ROC curve of 0.752 (95%CI: 0.701—0.803) , a sensitivity of 78.40%), and a specificity of 63.50%. The calibration curve showed
that the model had good consistency in predicting HH before PHC intervention, and the clinical decision curve and the clinical
Child-Pugh

class, total protein, interleukin-2, and high-sensitivity C-reactive protein are independent influencing factors for developing HH before

impact curve showed that the model had good clinical practicability within a certain threshold range. Conclusion

PHC intervention, and the nomogram model established based on these factors can effectively predict the risk of developing HH.
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Table 1 General data analysis of 353 patients with primary liver cancer

EiELan Jig Js B 4H (n=153) A W i B 4H (n=200) GiiHE P{H

B [#1(%) ] 122(79.7)/31(20. 3) 178(89.0)/22(11.0) X=5.872 0.016
AEI (%) 55.56+10. 48 55.70+10. 56 1=-0. 128 0. 898
BMI(kg/m®) 21. 88(20. 57 ~ 23. 88) 22.51(21. 07 ~ 23.67) Z=-1.792 0.073
Y [/ 19 (%) ] 75(49.0)/78(51.0) 93(46.5)/107(53.5) X'=0. 697 0. 404
WA [ S/ 5, ] (%) ] 67(43.8)/86(56.2) 85(42.5)/115(57.5) x=0. 059 0. 808
e I /A, 61 (%) ] 23(15.0)/130(85.0) 45(22.5)/155(77.5) X'=3.108 0.078
Wi 2/, 61(%) ] 21(13.7)/132(86.3) 29(14.5)/171(85.5) X'=0.043 0. 836
JHREAR [ 2/, 191 (% ) ] 142(92.8)/11(7.2) 181(90.5)/19(9. 5) x=0.595 0. 440
Child-Pugh 53 %% (A/B/C, 4] 11/63/79 71/73/56 X'=43. 062 <0. 001
BCLC 731 (0/A/B/C/D , 15)) 32/10/37/4/70 63/13/70/2/52 0. 001

Fz2 3530 PHC 25 B IG R4l & #1547

Table 2 Analysis of clinical data of 353 patients with primary liver cancer

Fatx Ji e BRI 4H (n=153) e ffg s AL 2H (n=200) SRR PH

WBC(x10/1) 5.85(3.90~7.77) 5.06(3.46 ~ 6.76) Z=-2.321 0. 020
LYM(x10%/1) 0.86(0.58 ~ 1.28) 0.96(0.71 ~1.42) 7=-2.132 0.033
PIVKA- Il (x10°mAU/L) 1692. 00(189. 5 ~ 10 500. 00) 344.80(30. 50 ~ 6 797. 75) 7=-3.256 0. 001
FIB(g/L) 2.42(1.66 ~3.39) 2.62(2.03 ~3.83) Z=-1.804 0.071
TP(g/L) 60. 13+8. 12 65. 51+8. 02 1=—6. 125 <0. 001
AST(U/L) 79. 00(48. 50 ~ 132. 50) 56.00(33. 00 ~ 110. 00) 7Z=-3.789 <0. 001
ALT(U/L) 40. 00(25. 00 ~ 68. 50) 38.50(23.25 ~ 64.75) Z=-0.377 0.706
GGT(U/L) 137. 00(64. 00 ~ 284. 50) 106. 00(50. 25 ~ 246. 75) Z=-1.407 0.159
ChE(U/L) 2303.00(1552.00~3537.00) 3 904.50(2416. 25 ~ 5 788. 75) Z=-7.398 <0. 001
ALP(U/L) 178. 00(125. 00 ~ 297. 00) 162.00(116. 50 ~ 255.75) Z=-2.101 0.036
TBA (umol/L) 24.20(9. 65 ~ 60. 35) 18.70(6. 95 ~ 60. 30) Z=-0.995 0.320
AFP(pg/L) 74.15(10. 76 ~ 3 104. 50) 28.85(4.42 ~1039. 85) 7=-2.236 0.025
hs-CRP(mg/L) 21.43(8.79 ~57.23) 9.23(1.57 ~34.33) 7=-5.428 <0. 001
TC(mmol/L) 3.45(2.55~4.23) 3.64(3.12~4.58) 7=-2.703 0. 007
LDL(mmol/L) 2.15(1.62~2.99) 2.25(1.81~3.02) Z=—-1.189 0.235
Cr( pumol/L) 64. 00(56. 00 ~ 81. 00) 66. 00(55. 00 ~ 79. 00) 7Z=-0.178 0. 859
UA (pmol/L) 325.00(256. 00 ~ 422. 00) 313.50(261. 40 ~ 424. 00) Z=-0.390 0. 697
GLU(mmol/L) 5.62(4.89 ~ 6. 68) 5.56(4.94 ~ 6.36) 7=-0.227 0. 820
CD3*(10°/~/L) 665. 84(561. 72 ~ 820. 86) 745.78(558.19 ~ 1 016. 13) Z=-2.789 0. 005
CD4*/CD8" 2.05(1.55~2.54) 1.80(1.27 ~2.33) Z=-2.349 0.019
IL-2(ng/L) 1.66(1.32~2.00) 1.90(1.32~2.50) Z=-2.119 0.034
1L-6(ng/L) 35.94(23.16 ~ 70. 04) 14.35(6.29 ~ 45.97) Z=—6.514 <0. 001
1L-8(ng/L) 40.93(29. 68 ~ 172. 60) 33.21(22.60 ~ 119. 40) Z=-4.533 <0. 001
IL-10(ng/L) 4.01(3.25~4.98) 4.11(3.34~5.16) Z=-0. 166 0. 868
1L-17(ng/L) 8.79(5.36 ~ 15.24) 8.79(5.56 ~ 13. 84) Z=-0. 024 0. 981
IL-1B(ng/L) 3.28(2.81~4.27) 3.40(2.57 ~ 4. 50) Z=-0. 501 0.616
IL-12P70(ng/L) 2.13(1.77~2.57) 2.17(1.70 ~2.78) 7Z=-0.530 0.596
IFN-a(ng/L) 2.26(1.78 ~ 10. 58) 2.69(1.72~4.95) Z=-0. 059 0.953

VAR R 57 16 H A 75 4 Child-Pugh 434% TP IL-2 \hs-CRP, 2.5 PHC & % 5f & HH # K & 70 42 & 44 B 3E &5 4F
2 F 2 & 45 /A% 1 o PHC T R A& 4E HH A9 XU # Hosmer-Lemeshow £ % ik 7 A5 1 B 0 - n P& 1
(1) o ARG 44 A S 50 R 28 BIrsd B 19504k B 54y (x7=5. 006, P=0.757) . LA Child-Pugh 43%% TP .IL-2 . hs-
B, LRSS, BTS2 %R 9 PHC % 28 HH XU CRP Je PUTGUR A F900 B VB A 9645 i, LU A5 9 & HH
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Table 3 Logistic analysis of concurrent hepatic pleural effusion before intervention in primary liver cancer

i Bl SE Wald OR 95%CI P{E
PESI -0. 693 0. 355 3. 807 0. 500 0.250~1.003 0. 051
Child-Pugh R
B2 0.975 0.473 4.257 2. 652 1. 050 ~ 6. 698 0. 039
CY 2.075 1. 036 4.013 7.963 1. 046 ~ 60. 632 0. 045
BCLC 431
Al -0.611 0. 700 0.761 0. 543 0. 138 ~2.141 0. 383
B -0. 280 0. 362 0. 595 0.756 0.372~1.539 0. 440
c 1. 175 1. 126 1. 089 3.237 0. 356 ~29. 403 0.297
D -1.280 0.958 1.786 0.278 0.042 ~ 1. 818 0. 181
WBC(x10%/L) -0. 025 0. 051 0.238 0.975 0.883~1.078 0. 626
LYM(x10%/L) 0. 408 0.374 1. 194 1.504 0.723~3.130 0.275
PIVKA-II (x10°mAU/L) 0. 000 0. 000 1.976 1. 000 1. 000 ~ 1. 000 0. 160
TP(g/L) -0. 054 0.018 9. 127 0. 947 0.914 ~ 0. 981 0.003
AST(U/L) -0. 001 0. 001 0. 483 0.999 0.997 ~ 1. 001 0. 487
ChE(U/L) 0. 000 0. 000 0. 871 1. 000 1. 000 ~ 1. 001 0. 351
ALP(U/L) 0. 000 0. 000 0. 667 1. 000 0.999 ~ 1. 000 0.414
AFP(pg/L) 0. 000 0. 000 0.421 1. 000 1. 000 ~ 1. 000 0.516
hs-CRP(mg/L) 0. 007 0. 003 5.033 1. 007 1.001 ~1.014 0. 025
TC(mmol/L) —-0. 066 0. 104 0. 407 0.936 0.764 ~ 1. 147 0. 523
CD3"(x10°/4™/L) 0. 000 0. 001 0. 454 1. 000 0.999 ~ 1. 001 0. 500
CD4'/CD8* 0.178 0. 138 1. 663 1. 195 0.912 ~ 1. 566 0. 197
IL-2(ng/L) -0.222 0.104 4.589 0. 801 0. 653 ~ 0. 981 0.032
IL-6(ng/L) 0. 000 0. 000 0. 594 1. 000 0.999 ~ 1. 000 0. 441
IL-8(ng/L) 0. 001 0. 001 1. 692 1. 001 0.999 ~ 1. 004 0. 193
O 3.391 1. 408 5.799 29.074 0.016
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Figure 1 Nomogram of concurrent hepatic pleural effusion before intervention in primary liver cancer
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Figure2 ROC curves of single and combined indicators predicting
concurrent pleural effusion before intervention in primary
liver cancer
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Figure 3 Calibration curve of the nomogram for predicting
HH before intervention in primary liver cancer
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Table 4 ROC analysis of the influencing factors of concurrent
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