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Construction and validation of a risk prediction model for the infection af-

ter transcatheter arterial chemoembolization in patients with liver cancer

LI Hai-lan', ZHAI Hui-min®, YANG Hui-jie’ , LIANG Si-jing® (1. Department of Health-
care-associated Infection Management, Nanfang Hospital, Southern Medical University,
Guangzhou 510515, China; 2. School of Nursing , Southern Medical University, Guangzhou
510515, China)

[Abstract] Objective To construct and validate the risk prediction model of infection in patients with liver cancer
after transcatheter arterial chemoembolization (TACE). Methods Clinical data of 1 043 liver cancer patients under-
went TACE in a hospital from January 2016 to March 2018 were collected retrospectively. According to whether in-
fection occured after TACE, patients were divided into infected group and non-infected group. Risk factors for the
infection after TACE were screened by logistic regression analysis, and nomograph model was constructed and inter-
nally verified by Bootstrap method. 349 liver cancer patients underwent TACE from January to July 2020 in this
hospital were collected as the validation set for external validation of the model. C-statistics and calibration curves
were used to evaluate the prediction performance of the model. Results Among 1 043 liver cancer patients, 105
were infected after TACE, thus infection incidence was 10. 07%. History of biliary tract interventional surgery,
largest tumor diameter >>5 cm, ascites, tumor rupture hemorrhage, dosage of lipiodol >>12 mL and the use of addi-

tional embolic materials were independent risk factors for the infection after TACE (all P<C0. 05). Previous TACE
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history was the protective factor for the infection after TACE (P<C0. 05). The risk prediction model for the infection

after TACE in liver cancer patients were Logit(P) = — 4,403 + 1. 874 X (history of biliary tract interventional sur-

gery) —1.101 X C(history of previous TACE surgery) + 1.253 X (largest tumor diameter >>5 cm) + 1. 163 X (asci-

tes) +1.346 X (tumor rupture hemorrhage) +0.901 X (dosage of lipiodol >>12 mL) +1.369 X (use of additional

embolic materials). C-statistic of the model was 0. 857 (95% confidence interval [CI]: 0.822~0.892). The maxi-

mal index of Youden, critical value, sensitivity and specificity were 0. 596, 0. 109, 84.8% , and 74.8% respective-

ly. C-statistics of internal and external validation were 0. 847 and 0. 829 respectively. Calibration curve and Brier

score showed that the model fit well. Conclusion The prediction model of infection risk of liver cancer patients after

TACE constructed in this study has good discrimination and calibration, thus can be used to predict the infection of

liver cancer patients after TACE.
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Table 1 Infection of liver cancer patients after TACE
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Table 2 Univariate analysis on the infection in liver cancer patients after TACE in the modeling set

Tt H YL (n = 105) KRG (n = 938) v/Z P
AWM (Pays s Prs) %) ] 53.00046. 00, 62.00) 53.00042. 00, 60.00) - 1.633 0.102
BMI [M(P»s , P75) . kg/m? ] 21.30(19.72, 23.44) 22.15(19. 83, 24.68) 1.611 0.107
L IR ICZPN! 0. 105 0.745
5 89(84.76) 806(85.93)
5'q 16(15.24) 132(14.07)
il B s L1 (60 ] 0.587 0. 444
% 83(79.05) 770(82.09)
A 22(20. 95) 168(17.91)
g R L (60 ] 0. 848 0. 823
A5 99(94. 29) 876(93.39)
[CEYIEN 1€0. 95) 21(2.24)
TR P I 48 1€0. 95) 7(0.75)
HoAt 4(3.8D 34(3.62)
WE4E TACE 2[5 (%) ] 52. 606 <0. 001
Jc 66(62. 86) 264(28. 14)
H 39(37.14) 674(71. 86)
JFOIBR T AR 2 L) ] 5.317 0. 021
Jc 96(91. 43) 775(82.62)
A 9(8.57) 163(17. 38)
JHIE A AFARLLH 0] 8.762 0.003
G 100(95. 24) 930(99. 15)
A 5(4.76) 8(0. 85)
Child-Pugh 43 g [ %) ] 7.938 0. 005
A% 83(79.05) 831(88.59)
B % 22(20.95) 107C11. 41)
e R Mg EARLHI(26) 5 em] 56. 110 <<0. 001
<5 13(12. 38) 477(50. 85)

=5 92(87.62)

461(49. 15)
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43K 2 (Table 2, Continued)

Ji 9o 7 1.853 0. 396
A 22 5(4.76) 59(6.29)
iRy 42(40. 00) 425(45.31)
(LIS 58(55.24) 454(48. 40)

I s A2 L1 (200 ] 3.362 0.067
I 65(61.90) 662(70.58)
f 40(38.10) 276(29. 42)

M s B L1 (06 ] 58. 441 <0.001
¥ 53(50. 48) 773(82. 41)
H 52(49.52) 165(17.59)

1k LB 200 ] 0.324 0.559
¥ 48(45.71) 457(48.72)
H 57(54.29) 481(51.28)

L RSN 1.521 0.217
T 87(82. 86) 728(77.61)
f 18(17.14) 210(22.39)

FARBHLHIC%) h] 0.391 0.532
<1 95(90. 48) 865(92.22)
>1 10(9.52) 73(7.78)

T4k 3l [ M(Pas , Prs) »mL] 15.00¢10. 00, 15.00) 8. 00(5. 00, 10.00) —8.742 <0.001

RRZEFE[M(Pas , Ps) , pmol /L] 17.70(11. 20, 23.50) 14.40(9. 80, 20. 60) -2.655 0.008

ALT[M(Pass ,P).1U/L] 34.00(25. 00, 49.00) 31.00(21. 00, 44.00) —2.374 0.018
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Table 3 Multivariate logistic regression analysis on the infection in liver cancer patients after TACE in the modeling set

& b B SE Waldy? OR(95%CD) P

T —4.403 0. 480 84,082 - <20. 001
JIETE A AT A 5 1.874 0.735 6.508 6.515(1. 544~27. 496) 0. 011
BEAE TACE -1.101 0.239 21,301 0.333(0. 208~0. 531) <0. 001
K B >5 cm 1.253 0.332 14.279 3.500(1. 827~6.702) <<0. 001
2 UM 1.163 0.239 23. 760 3.198(2. 004~5.105) <<0. 001
JHF 98 1 224 A 1 1.346 0. 621 4. 697 3. 840(1. 137~12. 966) 0. 030
BUALIH 7 5> 12 mL 0.901 0.250 13.019 2.461(1.509~4. 015) <0. 001
T b e A ZE £ R 1.369 0.417 10. 754 3.932(1.735~8.911) 0. 001
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Figure 1 Nomogram for the risk of infection in liver cancer

patients after TACE
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Figure 2 Calibration curve of the infection risk prediction

model for liver cancer patients after TACE in the

internal validation set
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Figure 3  Calibration curve of the infection risk prediction

model for liver cancer patients after TACE in the

external validation set
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