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Analysis of risk factors and construction of prediction models for organ/

space surgical site infection in gastric and colorectal cancer

XU Ya-ling , FEI Wei-zhu, GAO Li-ying » YANG Jian (Department of General Surgery, the
First Af filiated Hospital of Soochow University , Suzhou 215006, China)

[Abstract] Objective To evaluate the incidence and risk factors for organ/space surgical site infection (SSI) after
gastric and colorectal cancer surgery, and construct simple and effective risk prediction models for patients. Methods

Clinical data were retrospectively collected from 356 patients with gastric cancer and 305 patients with colorectal
cancer who underwent radical surgery in a hospital from January 2018 to October 2022. Independent risk factors for
organ/space SSI were identified by univariate and multivariate logistic regression analysis, and nomogram models
were constructed. The concordance index (C-index) and calibration curve were used to evaluate the predictive per-
formance of the gastric and colorectal cancer models. Results The incidences of postoperative organ/space SSI in
gastric and colorectal cancer patients were 8. 4% (30/356) and 9.5% (29/305), respectively. Patients with organ/
space SSI had a longer hospital stay than those without SSI (P<C0. 001). Multivariate analysis showed that male
(OR=5.203. 95%CI: 1. 167 — 23. 193) . pre-operative ASA grade Il (OR = 5. 078, 95% CI. 2. 047 — 12. 598) .
combined organ resection (OR = 3. 479, 95%CI: 1.261 - 9. 546) and intraoperative blood loss (OR = 3. 629, 95%
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CI: 1.577 — 8.350) were independent risk factors for organ/space SSI after gastric cancer surgery (all P<C0. 05).
ASA grade (OR=3.128, 95%CI.: 1. 334 — 7. 337), combined organ resection (OR = 3. 442, 95% CI. 1. 292 —
9.168) and duration of operation (OR = 3. 091, 95%CI. 1.367 — 6.991) were independent risk factors for organ/

space SSI after colorectal cancer surgery (all P<0.05). Based on these risk factors, nomogram models for predic-

ting organ/space SSI after gastric and colorectal cancer surgery were developed, with C-indexes of 0. 808 (95%CI

0.722-0.894) and 0. 763 (95%CI; 0. 674 — 0. 852), respectively. The calibration curves indicated good consisten-

cy between the predicted curves and the ideal reference lines. Conclusion The nomogram models have an excellent

prediction performance for organ/space SSI in gastric and colorectal cancer patients underwent radical resection, and

provide a simple and effective tool for clinicians to identify high-risk individuals with SSI.

[Key words| gastric cancer; colorectal cancer; surgical site infection; organ/space infection; risk factor; prediction
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Table 1  Distribution of pathogens in organ/space surgical

site infection after gastric and colorectal cancer

surgery
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Table 2 Univariate analysis results of organ/space surgical site infection in gastric cancer patients (No. of cases [ %)

F () 0. 485 0. 486 1.310 0.611~2, 808
<65 164(46. 1) 12(40. 0) 152(46. 6)
=65 192(53.9) 18(60. 0) 174(53. 4)

BMI(kg/m?) 5.539 0.019 2.475 1.141~5.370
<23 203(57.0) 11(36.7) 192(58.9)
=>23 153(43.0) 19(63.3) 134(41. 1)

JiE B F AR S 33(9.3) 3(10.0) 30(9.2) 0.021 0. 885 1. 096 0.314~3.828

T I 107(30. 1) 11(36.7) 96(29. 4) 0. 681 0. 409 1.387 0.636~3.025

i 3.679 0. 055 2.172 0.968~4.875
& 71(19.9) 10(33.3) 61(18.7)
~ 285(80. 1) 20(66.7) 265(81.3)

B DL =R YT 0.243 0.622 1.524 0.347~6. 694
I 42(11.8) 8(26.7) 34(10.4)
EN 314(88.2) 22(73.3) 292(89.6)

FARIT X 0.207 0. 649 0.751 0.218~2.586
bid 211(59.3) 17(56.7) 194(59. 5)
i s 145(40.7) 13(43.3) 132(40. 5)
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%% 2 (Table 2, Continued)
B /R SSI 4 B /I SSI 4
NSRS 0. 005 0. 942 1.033 0. 427~2.500
D1+ 85(23.9) 7(23.3) 78(23.9)
D2 271(76. 1) 23(76.7) 248(76. 1)
W4 75 3 0. 007 0.996
Roux-en-Y 144(40. 4) 12(40.0) 132(40. 5)
Billroth [ 128(36.0) 11(36.7) 117(35.9) 1. 034 0. 440~2. 432
Billroth I 84(23.6) 7(23.3) 77(23.6) 1. 000 0.378 = 2. 647
106 A B 4 DI B 11. 110 0. 001 3.588 1.470~8. 755
B 34(9.6) 8(26.7) 26(8.0)
%5 322(90. 4) 22(73.3) 300092, 0)
F AR E] Ch) 2. 443 0.118 1. 893 0.841~4, 258
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A epr 2k i i (mL) 17.521  <<0.001 4.613 2.140~9. 944
<100 267(75.0) 13(43.3) 254(77.9)
=100 89(25.0) 17(56.7) 72(22. 1)
F3 HEAGASE/ R SSIXE KR K £ 48 & logistic [|] 1943 #7
Table 3 Multivariate logistic regression analysis on risk factors for organ/space surgical site infection after gastric cancer surgery
AR B SE WaldX2 OR 95%CI P
e 1.732 0. 760 5.196 5.203 1.167~23.193 0. 031
BMI 0. 509 0. 422 1.453 1. 868 0.795~4. 387 0. 152
ASA 43 %% 1.571 0. 499 12. 251 5.078 2.047~12.598 <0. 001
1645 T 2 1) 1. 244 0.516 5. 805 3. 479 1.261~9. 546 0.016
A2k I i 1.354 0.418 10. 509 3.629 1.577~8. 350 0. 002
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Table 4 Univariate analysis results of organ/space surgical site infection in colorectal cancer patients (No. of cases [ %)

AR (%) 0.716 0.397 0.716 0.330~1.556
<65 156(51. 1) 17(58.6) 139(50. 4)
=65 149(48.9) 12(41.4) 137(49.6)

BMI(kg/m?) 2.59 0.108 1.614 0.743~3.507
<23 159(52. 1) 11(37.9) 148(53.6)
=>23 146(47.9) 18(62. 1) 128(46. 4)

M F AR s 30(9.8) 4(13.8) 26(9.4) 0.566 0.452 1.538 0.497~4.763

1o 1 88(28.9) 7(24. 1) 81(29.3) 0.347 0.556 0. 766 0.315~1. 864

i 0. 025 0.873 0.913 0.425~1.964
& 122(40.0) 12(41.4) 110(39.9)
~ 183(60. 0) 17(58. 6) 166(60. 1)

BB AL S A T 0. 566 0. 452 1.847 0.590~5. 787
j 30(9. 8) 4(13.8) 26(9. 4)
% 275(90.2) 25(86.2) 250(90. 6)

FARIT X 1.485 0.223 0.529 0.241~1.161
bid 146(47.9) 17(58.6) 129(46.7)
W T s 159(52. 1) 12(41.4) 147(53.3)
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%% 4 (Table 4, Continued)

1 A 2% VI BR 10. 018 0. 002 4.190 1. 671~10.509
2 26(8.5) 7(24. 1D 19(6.9)
% 279(91.5) 22(75.9) 257(93. 1)

A w4k i & (mL) 0. 666 0.414 1.382 0.641~2.983
<100 189(62. 0) 20(69. 0) 169(61. 2)
=100 116(38.0) 9(31.0) 107(38. 8)

x5 SEHMEAGSE /B SSIRAR H R 1 £ 48 & logistic [b] 5 4347
Table 5 Multivariate logistic regression analysis on risk factors for organ/space surgical site infection after colorectal cancer

surgery

ASA 534 1. 141 0. 435 6. 878 3.128 1.334~7.337 0. 007

156 A 0 2 11 B 1.236 0.500 6.116 3.442 1.292~9. 168 0.013
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Figure 1 Nomogram models for predicting the risk of organ/space surgical site infection
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Figure 2 Calibration curves of the nomogram models
A - B
—TP : — I
0.08- TH o 010 T
— EFH — kT B
0.06-
0.04- 0.05-
$E e
= 0,02 §
& i
04 o .
-0.02-
-0.04-
T T T T T 1 _0'05_ T T T T T 1
0 02 04 0.6 0.8 1.0 0 02 04 06 0.8 1.0
15 {40 13 (i A0

T Ay BB oA B
3 DL PR A D Bl T Al &

Figure 3 Decision curve evaluation of the nomogram models
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