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Risk Factors and Predictive Model Construction for Adverse Drug Reactions Induced by Papaverine
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(Hefei Third Clinical College,Anhui Medical University - Hefei Third People's Hospital ,Hefei,Anhui 230022 ,China)

Abstract: Objective

To promote the rational use of papaverine in the clinic. Methods A retrospective collection was conducted
on 186 clinical data of 186 inpatients who used Papaverine for Injection in the hospital from May 2023 to April 2025. Patients
were divided into the observation group (45 cases) and the control group (141 cases) based on whether they experienced adverse
drug reactions (ADRs). Univariate and multivariate Logistic regression analysis were used to identify the independent risk factors for
ADRs,and a nomogram prediction model was constructed based on this. The internal and external validations for the reliability of the
prediction model were performed by the receiver operating characteristic (ROC) curve and calibration curve. Results Multivariate
Logistic regression analysis showed that age > 65 years old, single — dose > 30 mg, number of comorbidities > 5,and infusion
rate = 40 drops / min were risk factors for ADRs induced by papaverine. The area under curue (AUC) under the ROC curve of
the nomogram model constructed based on the above four variables was 0.824, with an external validation prediction accuracy of
77.78%. Conclusion When using papaverine in the clinic, attention should be paid to high - risk populations such as elderly
patients, those with multiple comorbidities, high single — dose administration, and rapid infusion rates. The constructed prediction
model can serve as an effective tool for ADR risk warning,improve the rational use of papaverine and the patients’ medication safety.
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Tab.1 Univariate analysis results of ADRs induced by papaverine

EES 2 WEA=45) SBAM=141) /Y4 PH
F (N5, %) 65.8+8.0 60.948.9 329 0.001
B[4 (%)] 28(62.22) 90(63.83)  0.038  0.845
BAREHRH > Bke/ w24l (%)]  14GL1D) 27019.15) 2841 0.09
Bt [H(%)] 10(22.22) 12(8.51) 6.150  0.013
REL [ (%)] 14(31.11) 2(18.44)  3.245 0.072
AFERAT EHB[H(%)] 29(64.44) 62(43.97) 5722 0.017
AFERN 5,7) 7.0£1.3 6,515 7792 0.042
ABHAE > 120 mg (%) 37(82.22) 85(60.28)  7.275  0.007
ERBHAE > 30 mg #(%)] 10(22.22) 15010.64)  3.935  0.047
FAE (N £5,d) 5.1+21 56619 0.617 0.132
AR (X x5, ) 12.8+1.8 12,6521 2458 0.546
ik > 403 15 4(%)] 16(35.56) 20014.18) 9,983 0.002
FEH(%)] 23(51.11) 69(48.94) 0.067 0.799
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Tab.2 Variables and assignments

g Eda AR LA
eSS Xl <60% =1,60~64% =2,265% =3
ESE EeR €' d X2 R=1,%=0
AHERY R X3 #A=1,%=0
A% %>120mg X4 #£=1,%=0
PRAHAF>30mg X5 A=1,F=0
iR X6 <54t=1,>5#=2
B =400 1 5 X7 A=1,%=0
ADRZ A K Y  AA=1,REE=0

*3 ZERWHADRKZ EE Logistic B35 # 45 R
Tab.3 Multivariate Logistic regression analysis results of ADRs

induced by papaverine

ik r SE Waldh PR OR(95%CI)

b 0.727 0.5 8208  0.004  2.070(1.258,3.404)
ETEE €4 0.682 0.539 1.600  0.206  1.978(0.688,5.690)
AFBAT REY 0.659 0.435  2.291  0.130  1.933(0.823,4.538)
AAHAT>10mg  0.244 0520 0.221 0,639 1.277(0.461,3.536)

ERAHHE>0mg 1979 0.513 14.860 <0.001 7238(2 646,19. 800)
AR 1146 0.514  4.966  0.026  3.145(1.148,8.614)
ik 2407 / 4 1380 0.468  8.697  0.003  3.975(1.589,9.946)
TE -6.181 1207 26.238 <0.001  0.002
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Fig. 1 Nomogram chart for the risk of ADRs induced by papaverine
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Fig. 2 Calibration curve of the nomogram model for predicting

risk of ADRs induced by papaverine
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Fig.3 ROC curve of the nomogram model for predicting risk of
ADRs induced by papaverine
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Fig.4 Results of the external validation prediction (case)
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