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CONCLUSION

The QSAR-ML+QST approach enables early,
mechanism-informed hepatotoxicity risk
prediction using limited experimental data.
Mechanistic integration: QSAR-ML-predicted

RESULTS

QSAR-ML models showed strong performance (classification model sensitivity/specificity 275%; mean absolute error <0.67
for quantitative models). Integrated QSAR-ML+QST predictions identified solithromycin as the most hepatotoxic among
macrolide antibiotics, telcagepant among CGRP receptor antagonists, bosentan among endothelin receptor antagonists,
tolcapone among COMT inhibitors, and troglitazone among thiazolidinediones. These results generally aligned with clinical

BACKGROUND

Drug-induced liver injury (DILI) is a major cause
of drug attrition, often undetected until late-
stage clinical trials. Early hepatotoxicity
prediction reduces cost and risk in

development. To address this, we developed
guantitative structure-activity relationship
(QSAR)-machine learning (ML) models to
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data, despite requiring minimal input compared to traditional QST workflows.

Classification

Model

Negatives | Positives | Total

Sensitivity | Specificity

Macrolide Antibiotics

mitochondrial dysfunction, oxidative stress,
and BSEP inhibition provide biologically
interpretable inputs for QST simulations.
Translational relevance: Predictions generally
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