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Introduction. Pregnane X receptor (PXR) is a ligand-activated nuclear receptor that regulates drug metabolism and other physiological processes. Excessive PXR activation has been implicated in drug–drug interactions and toxicities, but its overall contribution to patient-related adverse events remains unclear. A broader evaluation of clinical adverse outcomes associated with PXR activation is warranted.
Aims. This study aimed to develop a predictive model of PXR agonist activity and apply it on a large pharmacovigilance database to identify candidate agonist drugs. We sought to clarify the association between predicted PXR agonists and reported adverse events, thereby assessing the clinical safety impact of PXR activation.
Methods. A classification model was constructed using 336 molecular descriptors of known PXR agonists from the Tox21 dataset with LightGBM. To avoid overfitting and reliably evaluate generalization performance, nested cross-validation—widely regarded as equivalent to external validation—was applied. Model performance was evaluated using sensitivity, specificity, balanced accuracy, Matthews correlation coefficient (MCC), and area under the ROC curve (AUC).
Results. Nested cross-validation demonstrated robust performance with a sensitivity of 0.8386, a specificity of 0.8069, balanced accuracy of 0.8228, an MCC of 0.5630, and an AUC of 0.8962. At the optimized cutoff value (0.2194), the model identified 1,322 of 5,523 FAERS-listed drugs as potential PXR agonists. Disproportionality analysis of ≈18 million FAERS case reports revealed significant enrichment of cardiac adverse event signals among predicted PXR agonists, with no disproportionate reporting of hepatic adverse events.
Discussion. The results suggest that PXR activation may contribute to cardiovascular risks, highlighting a novel safety concern. The integration of in silico modeling with large-scale pharmacovigilance data represents a powerful approach to uncover receptor-mediated safety signals. Early screening of drug candidates for PXR agonist activity could enhance drug safety by enabling proactive identification of potential cardiovascular risks.
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