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Modeling for Prediction of Serious Adverse Events Probabilities of Drug
Candidates
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We tried to make some models for predicting drugs which show relatively high
probabilities of rare and severe adverse events using chemical structure information and machine
learning methods. As results, several machine learning methods (Logistic Regression, Random Forest,
Support Vector Machine, Artificial Neural Network, etc) with Stacking method showed enough
prediction abilities when ATC code was introduced for malignant syndrome and thrombocytopenia. These
results can be utilized as a powerful tool for Drug Development and drug administration guidance.

ATC Stacking
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LR (Logistic Regression)
SWM (Support Vector Machine)
KNN (k-Nearest Neighbor)
DT (Decision Tree)
RF (Random Forest)
GB (Gradient Boosting)
MV (Majority Voting)
NB Naive Bayes
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Therapeutic Chemical Classification System: ATC ) ATC
(World Health Organization, WHO) (Collaborating
Centre for Drug Statistics Methodology) 1976
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LR RF SVM kNN
ACC 0.55+0.11 0.87+0.02 0.97+0.00 0.62+0.13
AUC 0.66+0.07 0.90+0.04 0.92+0.04 0.72+0.05
TPR 0.63+0.16 0.76+0.09 0.42+0.07 0.65+0.15
ACC 0.63+0.11 0.83+0.05 0.84+0.03 0.62+0.07
AUC 0.70+0.07 0.90+0.03 0.89+0.03 0.66+0.06
TPR 0.47+0.16 0.79+0.09 0.70+0.07 0.53+0.12
ACC 0.68+0.20 0.63+0.06 0.96+0.01 0.79+0.08
AUC 0.56+0.07 0.72+0.06 0.74+0.13 0.65+0.10
TPR 0.36+0.16 0.72+0.15 0.04£0.06 0.35+0.18
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AUC( ) LR1 LR2 SVM KNN DT RF GB MV
Y1 0.65 065 0.65 0.63 0.56 066 064 067
Y2 0.52 053 052 055 052 053 0.58 0.56
Y3 0.66 065 0.72 0.57 0.71 0.70  0.69 0.71
Y5 0.63 0.65 0.68 068 0.61 0.66  0.68 0.69
Y6 0.66 0.68  0.66 0.60 0.65 0.65 0.66 0.68
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