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Construction of early warning model of postoperative abdominal
infection in patients with colorectal cancer based on SMOTE algorithm

YANG Jing, YANG Jie', JIANG Lili
(Colorectal Cancer Center, West China Hospital of Sichuan University, Chengdu, 610041, Sichuan, China)

Abstract: Objective To establish the early warning model of postoperative abdominal infection in patients with colorec-
tal cancer based on SMOTE algorithm. Methods 328 patients with colorectal cancer were divided into abdominal infection
group (50 cases) and non—abdominal infection group (278 cases) according to whether postoperative abdominal infection oc-
curred. Data of the subjects were collected and analyzed, and the influencing factors of postoperative abdominal infection in
patients with colorectal cancer were screened by univariate and Logistic regression analysis. Then the original data set of in-
fluencing factors was rebuilt by SMOTE algorithm to get the risk early warning model, and its prediction efficiency was veri-
fied via analyzing the area under the receiver operator characteristic curve (AUC). Results Of 328 patients with colorectal
cancer, 50 cases developed abdominal infection after operation, with an incidence of 15.24%. Diabetes mellitus (X)), inci-
sion length (X,), operative time (X,), bleeding (X,), combined organ resection (X;), postoperative anastomotic fistula (X), and
duration of postoperative drain retention (X,) were risk factors for postoperative development of abdominal infection in
colorectal cancer patients (P<0.05). Get the original early warning model P =1/[1+e—"190*0737X210 9051310041 X4+ L028X5+1.047X6+0.92947-

5.009)] Ell'ld the SMOTE—based early warning model Pzzl/[l+e_(1.25lXl+0.788,’(2+0.9]5X3+0.972X4+1_]09){54—1.276}'64—0.958)(7—()_]52)]’ The AUC Of the

original early warning model P, was 0.814 (95% CI: 0.765-0.826), lower than that of SMOTE-based early warning model
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P,, which was 0.833 (95% CI: 0.792-0.854). Conclusion The early warning model based on the SMOTE algorithm has a

higher AUC than the original prediction model, with a better prediction performance.

Keywords: Colorectal cancer patients; Abdominal infection; Early warning model; SMOTE algorithm; Postoperative
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Tab. 1 Univariate comparison of clinical data

A i A (n=50) R (n=278) X P

AR > 60 30(60.00) 127(45.68) 3.481 0.062
<60 20(40.00) 151(54.32)

PES 5 28(56.00) 158(56.83) 0.012 0.913
g 22(44.00) 120(43.17)

BMI/(kg-m™) >25 24(48.00) 140(50.36) 0.094 0.759
<25 26(52.00) 138(49.64)

iy F o7 45 25(50.00) 133(47.84) 0.079 0.779
HW 25(50.00) 145(52.16)

TNM 434 115 10(20.00) 50(17.99) 0.115 0.734
2~4 14 40(80.00) 228(82.01)

A TR B P 20(40.00) 146(52.52) 2.657 0.103
i 30(60.00) 132(47.48)

AR s P 12(24.00) 104(37.41) 3.334 0.068
o 38(76.00) 174(62.59)

A I e I = 19(38.00) 90(32.37) 0.605 0.437
&n 31(62.00) 188(67.63)

B ITFRER R £ 31(62.00) 106(38.13) 9.928 0.002
5 19(38.00) 172(61.87)

A I i 1M A5 9 = 11(22.00) 96(34.53) 3.028 0.082
5 39(78.00) 182(65.47)

YIK B /em >15 32(64.00) 114(41.01) 9.071 0.003
<15 18(36.00) 164(58.99)

FARFA]/h >2.5 28(56.00) 92(33.09) 9.584 0.002
<2.5 22(44.00) 186(66.91)

H IR /mL >300 30(60.00) 103(37.05) 9.259 0.002
<300 20(40.00) 175(62.95)

A WERS VIR = 33(66.00) 118(42.45) 9.464 0.002
i 17(34.00) 160(57.55)

KRG KAWIA 1118% = 29(58.00) 97(34.89) 9.565 0.002
= 21(42.00) 181(65.11)

ARG 51 B B ) /d >10 28(56.00) 93(33.45) 9.253 0.002
<10 22(44.00) 185(66.55)

AE BE Rt iE] /d >30 29(58.00) 124(44.60) 3.056 0.080
<30 21(42.00) 154(55.40)

FRIG (=1, 75=0) ; X, : PI TKJE (515 em=1,<15 ¢m
=0) ; X,: T-ARBFE (>2.5 h=1,<2.5 h=0) ; X, H} Ifi. &
(>300 mL=1,<300 mL=0) ; X,: Bc 5 LR VI BR (J&=1,
15=0); Xo: RIG RAEW G HECR=1,5=0);X,: K5
S AT B E A (510 d=1,<10 d=0) ] F 78 &, L)
SR R I e g R A i (=1, R R A =0) i
T Logistic A 43 #7 o 38 33 75 22 B ik I (variance
inflation factor, VIF) £ %0 HE R 22t T4k, IF 2Rk H]

V00 A T B SR L ARG )
CRE TRt A E RS IR AR %
P A T3 AR B I 26 20
AR S MR 0 s PR 36 (P<0.05) (%2). 36
T LA R 2 S B3 A T
PAHURLIERT H- LAY SRR VIR 1 B (R
0.429,P=0.621).
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Tab. 2 Multivariate Logistic regression analysis
.- 95% CI

FE S EIVE - QU 73/ 5PN Wald P OR & R
G IS 1.190 0.355 11.209 0.001 3.286 1.638 6.595
YIOKFEE>15 em 0.737 0.356 4.279 0.039 2.090 1.039 4.204
TFARIFE]>2.5 h 0.905 0.349 6.716 0.010 2473 1.247 4.905
1L >300 mL 0.941 0.351 7.199 0.007 2.564 1.289 5.100
B A MERS AT 5 1.028 0.364 7.994 0.005 2795 1.371 5.701
ARG RAEEWE 1 83% 1.047 0.353 8.783 0.003 2.849 1.426 5.693
A5 W B E>10 d 0.929 0.351 6.989 0.008 2.532 1.272 5.042

WA -5.009 0.592 71.709 0.000 0.007

24 EFSMOTE & ERmEas

%ﬂi @*ﬁ@ P _1/[ 1 476152+ 1.251X,+0.788X,+0.915X3+0.972X,+1.109X5+
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ZAERIA T B (R*=0.607,P=0.793) .

%3 JLF SMOTE %89 Logistic B )2 5 #7245 &
Tab. 3 Results of Logistic regression analysis based on SMOTE algorithm

. 95% CI

FSE S BIHZRE brfER Wald P OR = R

A I R 1.251 0.369 3.390 0.000 1.565 1.736 7.142

YIOKE>15 em 0.788 0.387 2.036 0.021 1.409 2.483 6.725

FARME[>2.5h 0.915 0.358 2.556 0.008 0.837 2.267 6.485

H 1L HE>300 mL 0.972 0.356 2.730 0.004 0.945 2.323 6.684

A WA VIBR 1.109 0.335 3.310 0.002 1.223 1.827 5.973

RIGEAEWA D% 1.276 0.384 3.323 0.001 1.628 2.269 6.574

ARG 514 B &R EI>10 d 0.958 0.394 2.431 0.005 0.918 0.043 0.689
WAL -6.152 0.706 99.345 0.000 0.004
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ROC curve of the warning model P,
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Fig. 2 ROC curve of the warning model P,
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Tab. 4 Prediction probability verification for the two warning models

oY AUC 95% CI TPR {& F—score i PPV &
JE R P AR TR 0.814 0.765~0.826 0.746 0.672 0.611
SMOTE %3 T s 41 0.833 0.792~0.854 0.721 0.758 0.799
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