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Construction of Nomogram model for predicting the risk of postoperative incisional infection
in patients with cervical cancer combined with diabetes mellitus
YU Jing, WANG Miao”™ , JIANG Qian
(The Third Department of Gynecologys Shengjing Hospital Affiliated to China Medical University »
Liaoming Provinces Shenyang 110000, China)

[Abstract] Objective To construct a nomogram model to predict the risk of postoperative
incisional infection in patients with cervical cancer combined with diabetes mellitus (DM)
undergoing radical hysterectomy and to evaluate the model. Methods A total of 267 patients with
cervical cancer and DM who received radical hysterectomy in our hospital were selected as the
research subjects, including 97 patients with postoperative incision infection (infection group)
and 170 patients without infection (uninfection group). Univariate and multivariate logistic
regression analyses were used to screen for independent influencing factors related to
postoperative incision infection. A nomogram model was plotted using R software and related
packages. Results Compared with the uninfection group. the proportion of patients with age =

55 years, body mass index (BMI) = 25, retention time of drainage tube = 7 days, length of
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hospital stay == 14 days, and serum albumin<C30 g/L in the infection group was significantly
increased (P <C0.05). Compared with the uninfection group, the infection group had significantly
increased levels of serum interleukin-6 (I11-6), tumor necrosis factor-a ( TNF-a), C-reactive
protein (CRP) and procalcitonin (PCT) (P<C0.05). Multivariate logistic regression analysis
showed that age == 55 years, BMI = 25, retention time of drainage tube = 7 days, length of
hospital stay = 14 days, as well as elevated levels of serum IL.-6, TNF-a, CRP and PCT were
independent risk factors for postoperative incision infection (P<C0.05). The nomogram used to
assess the risk of postoperative incision infection in patients with cervical cancer and DM had good
prediction accuracy (C index was 0.947), discrimination [area under the receiver operating
characteristic(ROC) curve (AUC) was 0.947 ], consistency (mean absolute error of Hosmer
Lemeshow goodness of fit test was 0.011), and clinical efficacy. Conclusion In this study, a
nomogram model for predicting postoperative incisional infection in patients with cervical cancer
combined with DM was constructed based on perioperative characteristics. The model may help to

enhance awareness of infection control and provide a reference for the management of high-risk
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patients after radical hysterectomy.
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Table 1 Comparison of general information
A B AL ) BMIGEC YD e, ) o s o) — oo SPICIRG 760
<55 % =55 % <25 =25 119 11 #1
ARG 4l 170 138(81.18)  32(18.82) 99(58.24)  71(41.76) 64(37.65) 79(46.47) 101¢59.41)  69(40.59)
VR 97 55(56.70)  42(43.30) 35(36.08)  62(63.92) 26(26.80) 43(44.33) 59(60.82)  38(39.18)
X2/t 1§ 18.467 12.124 3.249 0.114 0.051
P fH <0.001 <0.001 0.071 0.736 0.821
151 % Jif 988 /N RIS, %0) FARIF R BIEL, %) FARFEEE ] (BIEL, Y0 AR i =2 B, Y6
<2 cm =2 cm F i B R <3 h >3 h <500 mL. =500 mL
R 2 170 15(8.82)  155(91.18) 33(19.41)  137(80.59) 59(34.71)  111(65.29)  100(58.82)  70(41.18)
YL 97 6(6.19) 91(93.81) 16(16.49) 81(83.51) 64(65.98) 33(34.02) 35(36.08)  62(63.92)
X2/t 1§ 0.593 0.351 0.013 0.672
P {8 0.441 0.554 0.910 0.412
15 % L B ) 51 B E A B %6 B VA 24 0 ol e ) BB 00D A3 B ] (A0 8%, 260
<7d >74d <7d >74d <14d >14d
R 170 95(55.88) 116(68.24) 54(31.76) 63(37.06) 107(62.94) 89(52.36) 81(47.65)
T2 97 56(57.73) 47(48.45) 50(51.55) 30(30.93) 67(69.07) 22(22.68) 75(77.32)
X2/t 8 0.086 10.163 1.023 22.387
P 0.769 <<0.001 0.312 <<0.001
13 % I3 1 8 B8, %0 1ML 2126 F (B8, %) 20 M R g, 6D
<30 g/L =30 g/L <90 g/L =90 g/L < 6X10°/L =6x10°/L
AL 170 6(3.53) 164(96.47) 140(82.35) 30(17.65) 18(10.59) 152(89.41)
YL 97 11(11.34) 86(88.66) 75(22.68) 22(12.94) 5(5.15) 92(94.85)
X2/ {8 6.320 0.998 2.316
P 0.012 0.318 0.128
21 51 1% 1L-6(z £s.ng/L) TNF-a(z £5,ng/L) CRP(x £5,mg/L) PCT(F £5,ng/L)
AL 1 170 26.2646.74 17.99+3.96 21.4844.74 1.28+0.89
YLl 97 32.824£7.97 22.5145.06 26.11£8.42 2.1824:0.95
/e 8 7.153 8.078 5.744 7.765
P {H <0.001 <£0.001 <<0.001 <<0.001
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Table 3 Logistic univariate analysis of the occurrence of postoperative incisional infections
4 A8 hE [EEEES~ o 1 15 Wald X* {4 P A OR 95%CI

=55 % 1.192 0.284 17.649 <<0.001 3.293 1.889~5.743
BMI=>25 0.904 0.262 11.869 0.001 2.470 1.477~4.132
2 AR 0.500 0.279 3.222 0.073 1.649 0.955~2.846
el 0.086 0.256 0.114 0.736 1.090 0.660~1.800
FIGO 431 C I 8D —0.059 0.260 0.051 0.821 0.943 0.566~1.570
JHEE K/ =2 em —0.384 0.501 0.587 0.444 0.681 0.255~1.818
FAR Iy E 5 —0.198 0.335 0.350 0.554 0.820 0.425~1.582
T ARFFLERH =3 h 0.030 0.268 0.013 0.910 1.031 0.610~1.743
A 4% ot B 2>>500 mL —0.215 0.263 0.671 0.413 0.806 0.482~1.349
i it —0.075 0.257 0.086 0.769 0.927 0.560~1.535
SlWiE B EE =7 d 0.826 0.262 9.984 0.002 2.285 1.369~3.816
B 25 A T ) =7 d 0.274 0.271 1.020 0.312 1.315 0.773~2.237
fEBERT =14 d 1.321 0.287 21.174 <0.001 3.746 2.134~6.574
1L 1 1 <<30 g/L 1.252 0.525 5.691 0.017 3.496 1.250~9.777
ML 4T 8 <90 g/L 0.314 0.315 0.993 0.319 1.369 0.738~2.538
40 B =6} 10°/L 0.779 0.522 2.222 0.136 2.179 0.783~6.067
1L.-6(ng/L) 0.126 0.021 36.586 <<0.001 1.135 1.089~1.182
TNF-a(ng/L) 0.230 0.035 42.272 <<0.001 1.258 1.174~1.348
CRP(mg/L) 0.114 0.023 25.376 <<0.001 1.121 1.072~1.172
PCT(ng/L) 0.985 0.153 41.326 <<0.001 2.678 1.983~3.617
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Table 5 Multivariate Logistic regression analysis of the occurrence of postoperative incisional infections

ERA [EVEENA PR R Wald X* {8 P OR fH 95%CI
=55 % 1.331 0.455 8.568 0.003 3.784 1.552~9.223
BMI=>25 1.245 0.413 9.074 0.003 3.472 1.545~7.805
ARJIGHIHE BB =7 d 1.683 0.448 14.133 <<0.001 5.379 2.237~12.932
fEBERT =14 d 1.277 0.429 8.846 0.003 3.584 1.545~8.312
1L-6(ng/L) 0.163 0.033 24.027 <<0.001 1.177 1.103~1.256
TNF-a(ng/L) 0.265 0.050 27.950 <0.001 1.304 1.182~1.438
CRP(mg/L) 0.115 0.032 12.525 <0.001 1.121 1.052~1.195
PCT(ng/L) 0.784 0.196 16.051 <0.001 2.189 1.492~3.212
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Figure 1 Nomogram model of postoperative incisional

infections occurring in patients with cervical cancer combined

with diabetes mellitus
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Figure 2 ROC curves for the predictive effect of the
nomogram model on the occurrence of postoperative incisional

infection in patients with cervical cancer combined with

diabetes mellitus
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Figure 3 Calibration curve of the nomogram model
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Figure 4 Decision curve of the nomogram model
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