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Construction of early warning model of lower respiratory tract infection in
chemotherapy tumor patients based on SMOTE algorithm

WANG Mei-ying', YANG Min?, L1U Jia-wei', ZHANG Hui-lin®> (1. Department o f Infection
Management, Qinghai Provincial People’s Hospital , Xining 810007, China; 2. Department
of Oncology, Qinghai Provincial People’s Hospital » Xining 810007, China; 3. Departmentof
Infection, Af filiated Hospital of Qinghai University, Xining 810007, China)

[Abstract] Objective To construct the early warning model of lower respiratory tract (LRT) infection in chemo-
therapy tumor patients based on synthetic minority over-sampling technique (SMOTE) algorithm. Methods 2 384
tumor patients treated with chemotherapy in 4 tertiary hospitals in Xining City from January 2019 to June 2021 were
investigated, patients were randomly divided into modeling group (n =1 668) and validation group (n=716) accor-
ding to the ratio of 7:3, data of modeling group was used to construct the model, data of validation group was used to
verify the constructed model, influencing factors for LRT infection were screened by univariate comparison and lo-
gistic regression analysis, the early warning model of LRT infection of chemotherapy tumor patients was constructed
based on SMOTE algorithm. Results ILogistic regression analysis showed that age (x,), whether body mass index
was normal (BMI, x,), stage of malignant tumor (x;), smoking history (x,), combined diabetes mellitus (x;) and

combined pulmonary disease (x,) were all risk factors for LRT infection in chemotherapy tumor patients (all P<C

[k AT 2021 -07-05

[FE4TH]  FHEa DA RGOS B HE T HARTUE (2019-witg-01) 5 B 3 A4 w5 i 91 42 81 3 G A A G A4 52202010 5)
[EERIAN] EMIA973 - L (BB - F AT T A B AL IR, 3222 A B B B e 5 FRAF 5%

LEfEEE] Kk E-mail ;2991365603 @ qq. com



o R Y i 2 A 2021 42 12 A58 20 45 12 ] Chin ] Infect Control Vol 20 No 12 Dec 2021 « 1095 -

0.01), the original data warning model : Logit (P) =0.055%x, +0.967x, — 0. 195x; + 1. 383x, + 0. 968x; + 0. 939%,

— 14. 073 and early warning model based on SMOTE algorithm: Logit(P) =0. 090x, + 1. 092x, — 0. 249x; + 1. 724x,

+1.136x; + 1. 344x, — 14. 859 were obtained. The AUC of early warning model based on SMOTE algorithm was
higher than original data warning model (0. 949[95%CI:0.937 —0.961] vs 0. 780 [95%CI.0. 734 — 0. 846]). Con-

clusion The early warning model based on SMOTE algorithm can more accurately warn LRT infection in chemo-

therapy tumor patients. and effectively solve the warning error caused by the imbalance of the sample data of infec-

ted and non-infected patients, the corresponding countermeasures can be selected based on the warning model.

[Key words] SMOTE algorithm; chemotherapy; tumor; lower respiratory tract infection; early warning model
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Table 1 Univariate analysis on LRT infection in chemotherapy tumor patients in modeling group (No. of cases[ % )
e i) 912 52(5.70) 860(94. 30) 0.197 0.658
756 47(6.22) 709(93.78)
£ IED) <45 372 16(4.30) 356(95.70) 19. 275 <<0. 001
46~60 516 23(4.46) 493(95.54)
61~75 513 29(5. 65) 484(94. 35)
>75 267 31(11.61) 236(88.39)
=350 N 434 26(5.99) 408(94.01) 0.587 0. 746
g 742 47(6.33) 695(93. 67)
KR 492 26(5.28) 466(94.72)
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Table 2 Logistic regression analysis on LRT infection in chemotherapy tumor patients in modeling group
95%CI
A A& B S.E Waldy? P OR
TR - BR
g -14.073  3.806 13.674  0.000

AERY (K45 8 = 1;46~60 % =2;61~75 % =3;>75 % = 4) 0.055  0.027 4.079  0.043  1.057 1.002 1.114
BMI /& & IE# (5 = 0502 = 1) 0.967  0.218 19.602 <<0.001  2.630 1.714 4.035
S iR 43 10 (XL 4] = 1 100 ) = 2,1V 3 = 3) -0.195  0.094 4.364  0.037 0.822 0. 685 0.988
AR (T =04 =1) 1.383 0. 484 8.172  0.004  3.988 1.545 10. 295
BRI =0,4=1 0.968  0.486 3.969  0.046  2.633 1.016 6. 823
HIMFBEHR (L =0.4=1 0.939  0.468 4,024  0.045 2,556 1.022 6. 396

R 3 BT I B ST SMOTE 83 19 W0 18 8% e 22 K & 40 b7
Table 3 Multivariate analysis on LRT infection in chemotherapy tumor patients in modeling group based on SMOTE algorithm
95%CI
HAS B S.E Waldy? P OR

TR R
i - 14.859 1.749 72.136 0. 000
AR (K45 4 = 1;346~60 % =2;61~75 % =3;>75 % =4) 0. 090 0.014 43,597  <€0.001 1. 094 1. 065 1.123
BMIfEEBIEHF(E=0;2=1 1. 092 0. 240 20.620 <<0.001 2. 980 1. 860 4.775
S g A3 3 (T3 = 1 T 3 = 25TV # = 3) = 0.249 0. 046 29.354  <<0.001 0. 780 0.713 0.853
WM (G =04 =1) 1. 724 0.223 59.558  <<0.001 5. 606 3.618 8. 685
GHRRIR(E =04 =1) 1.136 0. 229 24.563  <<0.001 3.115 1.988 4. 883
A IFH R (=04 =1) 1.344 0.208 41.626  <C0.001 3.833 2.548 5. 764

SMOTE % ¥ fif) 11 2 #5 % . Logit (P) = 0. 090x, +
1.092x, — 0. 249%, + 1. 724x, + 1. 136x5 + 1. 344x, —
14.859, ZrHILL 2 A1 i) T A R P ol 12 AR
s AR ST g 8 R 75 SR Ry 4 b M X A AR
AT ROC il 26 43 #7 38 19 2 F SMOTE 3k
F4) TS 7R o JE IR B0 () AUC 4 0. 949 (95 % CT .
0.937~0. 961) , /& T J5 b B 4fs 08 £ 8 g AUC
0.780(95%CI:0.734~0. 846) , 3 F SMOTE % i
B TR H-L A& 50 P (E (P =0.594) & TG
BORE R (P =0.301), 1,3 4,

x4 PUBERE ROC Lk iy B0 80N ke
Table 4 Comparison of warning efficacy of ROC curve of
early warning model
LAY AUC 2 95%CI  P(H-L 5%
JRIRBCRE BUERE 0,780 <C0.0010.734~0.846  0.301
HTF SMOTE 83k 0.949  <€0.0010.937~0.961  0.594

11 P A R

FI AL AT R AE TS I R DRSS T ) 2 3 A5 A
X B 4R AT I, 4R A5 5 h R B T R A
AUC 2 0. 757 (95% CI; 0. 708 ~ 0. 805), % F
SMOTE % 3 fy B 5% AUC 2h 0. 908 (95%CI .,
0.855~0.961), £ F SMOTE 5 ¥ () T 2 455 1 %}
Bk 20 S8 3 W0 TPR AR T 5 b6 50 10 s 7Y
Ml PPV . F-score 3475 T A4 Pl £ AL, IR 5.
Kl 1~2,

TS THUERE T 0% Ik 20 £ A T AR 2R 06 Uk
Table 5 Validation of warning probability of patients in va-

lidation group by early warning mode

LY AUC 95%CI TPR PPV F-score
JEE BRI BLA 0,757 0.708~0.805 0.722 0.601 0.654
HF SMOTE &3 0.908 0.855~0.961 0.709 0.799 0.751
i) T 4 A5 7Y
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