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Application of Logistic Regression and Decision Tree Model in
Prediction of Adverse Reactions of Iodinated Contrast Medium

XU Wenxiu ', MO Xiaofeng D YANG Xiangmin Y YANG Silu?, WUFan", LITe"
(1) Dept. of Pharmacy, Fuwai Yunnan Hospital, Chinese Academy of Medical Sciences/Affiliated
Cardiovascular Hospital of Kunming Medical University, Kunming Yunnan 650102; 2) School of
Pharmaceutical Sciences, Kunming Medical University, Kunming Yunnan 650500, China)

[ Abstract] Objective Logistic regression and decision tree model were used to analyze the influencing
factors of adverse reactions of iodine contrast agents. Methods  The adverse reaction group consisted of 129 patients
who underwent CT examination using ICM and had adverse reactions from January 2019 to August 2023 in Fuwai
Yunnan Hospital. The control group consisted of 135 patients who did not have adverse reactions during the same
period using ICM. The variables with statistical significance in the univariate analysis were incorporated into multi—
factor Logistic regression and decision tree model to extract and analyze the influencing factors causing adverse
reactions. Results  Logistic regression showed that BMI, allergic history, and renal insufficiency were the
influencing factors of ICM (P < 0.05). The prediction model was: Lggit (P) = 0.123 x BMI+1.684 x allergy history +
2.551 x renal insufficiency —3.652. Decision tree analysis screened out three risk variables, including allergy history,
renal insufficiency and ICM type, among which allergy history was the most important influencing factor.
Conclusion Logistic regression and the decision tree model can predict the influencing factors of adverse reactions
and transform the study into an active prediction to avoid adverse reactions, it has reference value for the safe drug

use of patients.
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Tab.1 Results of one-way analysis of variance between adverse reaction group and control group [n(%)/M(P25, P75)]

Ak n AR (n=129) X HEZH (n = 135) 0z P
P

5 161 76(58.9) 85(63.0)

4 103 53(41.1) 50(37.0) 0.454 0.500
(%) 264 53(43, 66) 55(46, 67) 0.326 0.568
BMI(kg/m?) 259 24.49(22.14, 26.57) 23.12(20.05, 25.32) 12.107 0.001"
147 (mmol/L) 261 4.03(3.80, 4.26) 4.07(3.85, 4.30) 1.493 0.222
WLEF (pmol/L) 260 75.8(61.5, 90.4) 73.4(59.8, 87.9) 0.956 0.328
JH 2415t a]

B 37 16(12.40) 21(15.56)

BT 66 25(19.38) 41(30.37)

B 89 53(41.09) 36(26.67) 7725 0.052

£k 72 35(27.13) 37(27.41)

ICMAp2k

Ty P 145 61(47.29) 84(62.22)

Tl s Vo 20 13(10.08) 7(5.19)

Ly 45 17(13.18) 28(20.74) 16.973 0.001"

T 25 iz 54 38(29.46) 16(11.85)

Ju G

H 62 48(37.21) 14(10.37) .

X 202 81(62.79) 121(89.63) 26.443 <0.001
W2 AR 2

H 105 51(39.53) 54(40.0)

¥ 159 78(60.47) 81(60.0) 0.006 0.938
PR

f 60 32(24.81) 28(20.74)

0 204 97(75.19) 107(79.26)

L

f 138 75(58.14) 63(46.67)

I 126 54(41.86) 72(53.33) 3.480 0.062
WH IR

H 43 16(12.40) 27(20.0)

g 221 113(87.60) 108(80.0)
=41l

H 129 65(50.39) 64(47.41)

¥ 135 64(49.61) 71(52.59) 0234 0.628
kI

7 132 69(53.49) 63(46.67)

4 132 60(46.51) 72(53.33) 1.228 0.268
T DR IBR IffL S5

f 73 36(27.91) 37(27.41)

K 191 93(72.09) 98(72.59) 0.008 0.928
o4

H 2 2(1.55) 0(0)

X 262 127(98.45) 135(100) 2.109 0.146
B Ihe A4

A 12 11(8.53) 1(0.74) .

% 252 118(91.47) 134(99.26) 9.218 0.002
& B =) PTAR

f 101 43(33.33) 58(42.96)

¥ 163 86(66.67) 77(57.04) 2.5%0 0.108
A F oz A BH W

H 4 4(3.10) 0(0) .

I 260 125(96.90) 135(100) 4.250 0.039
A B3 ARBH

A 95 41(31.78) 54(40)

X 169 88(68.22) 81(60) 1.934 0.164
4 HHACEI/ARB

H 76 33(25.58) 43(31.85)

I 188 96(74.42) 92(68.15) 1.265 0.261

"P<0.05,
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Tab.2 Variable assignment of ICM adverse reactions

AR AR 7 =X

ICMFHZE WOERE =1, BOTPRE =2, WUARE =3,
L2 e = 4

UK Ul =0, f&=1

BoifeAse &=0, E=1

£ 3 %EZE Logistic BIEASH

Tab.3 Multivariate Logistic regression analysis

ALk B S.E. Waldy? P OR 95%CI
BMI 0.123 0.040 9.595 0.002° 1.131 1.046 ~ 1.223
ICMARE 0.107 0.121 0.782 0.377 1.113 0.878 ~ 1.412
g 1.684 0.354 22.575 <0.001" 5.387 2.689 ~10.791
BFojges s 2.551 1.081 5.571 0.018" 12.822 1.541 ~ 106.664
W -3.652 0.897 16.570 <0.001" 0.026 -

*P<0.05,
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