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Construction and validation of prediction model for cervical cancer recurrence

based on systemic inflammation response index and clinicopathological parameters

GUAN Tinghong] , GONG Chunxiaz, TU Yuan' , TIAN Chenfan' , YU Jiaxin1 , JIANG Pengl ]Department of
Gynecology and Obstetrics, the First Affiliated Hospital of Chongqing Medical University, Chongqing; 2Department of
Gynecology and Obstetrics, Women and Children’s Hospital Affiliated to Chongqing Medical University, Chongqing, China

[Abstract] Objective To investigate the predictive value of preoperative systemic inflammatory
response index (SIRI) combined with clinicopathological parameters for postoperative recurrence in cervical
cancer and to construct a prognostic model in order to optimize recurrence risk assessment.
Methods Patients with cervical cancer who underwent standard surgical treatment at the First Affiliated
Hospital of Chongqing Medical University (training cohort, n=996) and Chongqing Maternal and Child Health
Hospital (validation cohort, n=496) between January 2017 and January 2022 were retrospectively enrolled
based on our strict inclusion and exclusion criteria. Univariate and multivariate Cox regression analyses were

performed to identify independent prognostic factors for recurrence-free survival (RFS), and then a nomogram
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was constructed. Receiver operating characteristic (ROC) curve was plotted to assess the predictive

performance of the model, and the area under the curve (AUC) and calibration curve were employed to

evaluate the model. Kaplan-Meier survival analysis was performed to determine the clinical application.

Results Cox regression analysis demonstrated that International Federation of Gynecology and Obstetrics
(FIGO) stage (P<0.001), tumor size (P<0.001), pathological type (P<0.001), tumor grade (P=0.007),
parametrial invasion (P<0.001), depth of myometrial invasion (P=0.019), lymphovascular space invasion

(P=0.019), vaginal margin involvement (P=0.010), adjuvant therapy (P=0.012), and SIRI (P<0. 001) were

independent prognostic factors for RFS. Our nomogram model based on above prognostic factors exhibited

superior predictive performance for 1-, 3-, and 5-year RFS, with a significantly higher AUC value (0. 886) than

those of single-parameter models. Conclusion Our nomogram model demonstrated good accuracy in

predicting RFS in cervical cancer patients, providing a potential tool for personalized clinical decision-making

in recurrence risk management.
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Figure 1 Flow chart of eligible cervical cancer patients
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Table 1 Clinical characteristics of cervical cancer patients in the training cohort and validation cohort

Training cohort

Validation cohort

Variables

None,—lr:egggence Rec;:rgeénce . /X2 p None;lrzezg;rence Recrl;=rr587nce . /X2 P
Age (years) 48.12+9. 12 48.72+10.26  -0.608  0.543 47.9129. 30 47.53+8. 61 0.296  0.767
BMI (kg/m®) 23.39+3. 21 23.05+3.37  0.969  0.333 23.41+3. 30 22.69+3.72 1.531  0.126
FIGO stage 134.6  <0.001 48.996  <0.001
I 503(55.90) 22(22.90) 233(53.10) 18(31.60)
I 321(35.70) 27(28.10) 166(37. 80) 15(26.30)
I 76(8. 40) 47(49.00) 40(9.10) 24(42.10)
Tumor size 35.068  <0.001 24,253 <0.001
<4 cm 626(69. 60) 38(39. 60) 306(69. 70) 21(36. 80)
=4 cm 274(30. 40) 58(60. 40) 133(30. 30) 36(63. 20)
Histology 10.986  0.001 3.567  0.059
Squamous cell carcinoma 758(84.20) 68(70. 80) 380(86. 60) 44(77.20)
None-squamous cell carcinoma ~ 142(15. 80) 28(29.20) 59(13.40) 13(22. 80)
Grade 16.140  <0. 001 4.669  0.097
1 313(34. 80) 19(19. 80) 138(31. 40) 11(19. 30)
2 500(55. 60) 57(59. 40) 259(59. 00) 37(64.90)
3 87(9.70) 20(20. 80) 42(9.60) 9(15. 80)
Parametrial invasion 37.143  <0.001 21.209  <0.001
No 875(97.20) 81(84.40) 427(97.30) 48(84.20)
Yes 25(2.80) 15(15.60) 12(2.70) 9(15.80)
Depth of invasion 38.117  <0.001 22.819  <0.001
<1/2 581(64.60) 31(32.30) 296(67. 40) 20(35. 10)
=1/2 319(35. 40) 65(67.70) 143(32. 60) 37(64.90)
LVSI 79.599  <0.001 26.486  <0.001
Negative 795(88.30) 52(54.20) 393(89. 50) 37(64.90)
Positive 105(11.70) 44(45. 80) 46(10. 50) 20(35. 10)
Resection margin involvement 27.806  <0.001 18.174  <0.001
No 891(99.00) 88(91.70) 437(99. 50) 53(93.00)
Yes 9(1.00) 8(8.30) 2(0. 50) 4(7.00)
Adjuvant therapy 9.24  0.002 5.565  0.018
No 317(35.2) 19(19. 80) 162(36.90) 12(21. 10)
Yes 583(64. 8) 77(80. 20) 277(63. 10) 45(78.90)
SIRI 0. 85+0. 78 1.22+0.78  -4.491 <0.001 0. 85+0. 93 1. 16+0. 90 -2.360 0.019
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Figure 2 ROC curve of SIRI in predicting recurrence for

cervical cancer patients
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Table 2 Comparisons of RFS and OS between low- and high-SIRI groups in cervical cancer patients of the training cohort

All patients Recurrence 3-year RIS S-year RFS Death
Groups 3-year 0S(95%CI) 5-year 0S(95%CI) P
(n=996) (n=96) (95%CI) (95%CI) (n=64)
95.90% 95.60% 97.40% 97. 40%
Low-SIRI group 665 <0. 001 21 <0. 001
(94.33%~97. 47%) (94. 039%~97. 17%) (96.22%~98. 57%) (96. 22%~98. 57% )
81. 60% 78. 80% 89. 70% 86. 70%

High-SIRT group 331

(77. 48%~85.72%) (74. 10%~83. 50%)

(85. 67%~92. 32%) (82. 97%~90. 42%)

+R3 IERFI R EFE R (K SIRIZES 5 SIRI K RFS & OS EL i

Table 3 Comparisons of RFS and OS between low- and high-SIRI groups in cervical cancer patients of the validation cohort

G All patients Recurrence 3-yearRFS S-year RFS Death 3-year OS S-year OS
roups
! (n=496)  (n=57) (95%CI) (95%C) (n=35)  (95%CD) (95%C1)
94.90% 94. 60% 97. 10% 96. 10%
Low-SIRI group 334 <0. 001 10 <0. 001
(92. 54%~97. 25%) (92. 25%~96. 95%) (95. 14%~99. 06%) (93. 36%~98. 84% )
78. 10% 76. 80% 86. 40% 80. 90%
High-SIRI group 162 37

(71. 63%~84. 57%) (70. 33%~83. 27%)

(80.91%~91. 89%) (73. 65%~88. 15%)
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Kaplan-Meier Curve
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A and B: Kaplan-Meier curves of RFS (A) and OS (B) for high- and low-SIRI groups in the training cohort; C and D : Kaplan-Meier
curves of RFS (C) and OS (D) for high- and low-SIRI groups in the validation cohort
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Figure 3 Kaplan-Meier survival curves for patients in the high- and low-SIRI groups

0 10 20 30 40 50 60 70 80 90 100
Points N " . 1 : ) L A \ f h
Il
FIGO stage r * 1
| >40cm Il
Tumor size " '
<4cm Non-squamous cell carcinoma
Histology r - :
Squamous cell carcinoma G2
Grade " ! J
G1 G3 Yes
Parametrial invasion T !
No =112
Depth of invasion " !
<1/2 Positive
LVSI r - !
Negative Positive
Resection margin involvement - '
Negative No
Adjuvant thera " '
J py Yes High
SIRI k '
Low
Total Points " T T T T T T y T T T J
] ) 0 50 100 150 200 250 300 350 400 450 500 550
Linear predictor r T T T T T v T J
-3 -2 -1 0 1 2 3 4 5 6
1year RFS r : :
0.95 0.9 0.8 0.7 0.6 0.5 0.4 0.30.20.10.05
3 year RFS r T T T L e S —
0.95 0.9 0.8 0.7 06 05 0403 02 0.1 0.05
5 year RFS : . . —
0.95 0.9 0.8 0.7 0.6 0.5 0.40.3 0.2 0.10.05
E4 BHEEE13SERELEFRNIIGETRMER

Figure 4

The nomogram prediction model for 1-, 3-, and 5-year RFS in patients with cervical cancer
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Table 4 Univariate and multivariate Cox regression analyses of RFS in cervical cancer patients of the training cohort

Univariate analysis

Multivariate analysis

Variables
B SE HR 95% CI P B SE HR 95% CI P
Age (years)
0.263  0.206 1.301 0. 869~1. 947 0.201 - - - - -
(=50ws <50)
BMI(kg/mz) -0.031 0.033 0. 969 0.909~1. 033 0.337 - - - = -
FIGO stage
| - - 1 - <0. 001 - - 1 - <0. 001
I 0.634 0.287 1. 885 1.073~3. 309 0. 027 0.272  0.31 1.312 0.715~2.410 0.381
I 2.422  0.259 11.263  6.784~18. 699 0 1.428 0.313 4.172 2.260~7.702 <0. 001
D 1186 0.209  3.273  2.174~4.928  <0.001  0.998 0.23  2.712 1.728~4.255  <0.001
(=4uvs<4)
Histology (No Squamous
cell carcinoma 0.758 0.225 2.133 1.374~3.313 0. 001 0.827 0.249 2.288 1.405~3. 724 <0. 001
Squamous cell carcinoma)
Grade
1 - - 1 - <0. 001 - - 1 - 0. 007
2 0.618 0.265 1. 856 1.104~3. 119 0.02 0.527 0.281 1.693 0.976~2.939 0.061
3 1.251  0.32 3.495 1. 865~6. 549 <0. 001 1.077  0.342 2.937 1.501~5. 747 0. 002
Parametrial invasion
1.690 0.281 5.419 3.122~9. 407 <0. 001 1.332  0.295 3.789 2.125~6.753 <0. 001
(Yes vs No)
Depth of invasion
1.280 0.218 3.597 2.344~5.517 <0. 001 0.593  0.253 1. 809 1.102~2.971 0.019
(=1/2vs<1/2)
LVSI
1.716  0.205 5.562 3.721~8.314 <0. 001 0.581 0.247 1.788 1. 102~2. 901 0.019
(p()sitive Vs negative)
Resection margin
1.834 0.37 6.26 3.034~12.915  <0.001 1.050  0.409 2.858 1.281~6.377 0.01
involvement(Yes vs No)
Adjuvant therapy
0.759 0.256 2. 137 1.293~3. 530 0. 003 -0.754  0.301 0.47 0.261~0. 849 0.012
(Yes vs No)
SIRI (High vs Low) 1.610 0.222 5.003 3.235~7.735 <0. 001 1.437 0.232 4.21 2.672~6. 634 <0. 001
ROC Curve ROC Curve
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Figure 5 ROC curves of predictive variables in the training cohort (A) and validation cohort (B)
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Table 5 Performance comparison of predictive models for risk of cervical cancer recurrence
Cohort Model AUC(95%CI) AAUC(95%CI) AUPRC(95%CI) P
SIRI+Clinicopathological Parameters 0. 886(0. 853~0.919) 0. 533(0. 424~0. 636)
Training cohort Clinicopathological Parameters 0. 837(0. 795~0. 880) 0. 049(0. 017~0. 081) 0.417(0.317~0.510) 0. 003"
SIRI 0.702(0. 647~0. 758) 0. 184(0. 125~0. 243) 0. 180(0. 136~0.240)  <0.001"
SIRI+Clinicopathological Parameters 0. 838(0. 780~0. 896) 0. 504(0. 369~0. 642)
Validation cohort Clinicopathological Parameters 0.790(0. 717~0. 863) 0.048(-0.019~0. 115) 0. 421(0. 302~0. 555) 0.159"
SIRI 0. 682(0. 606~0. 758) 0. 156(0. 073~0. 239) 0.191(0. 132~0.281)  <0.001"

AAUC: the difference in AUC value between each single-parameter model and the SIRI+clinicopathological parameters model. a:

the

difference in AUC value between the SIRI+clinicopathological parameters model and the SIRI model by Delong’s test. b: the difference in

AUC value between the SIRI+clinicopathological parameters model and the clinicopathological parameter model by DeLong’s test.
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Figure 7 ROC curve of the nomogram model for cervical

cancer recurrence
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