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Figure. Male and Female populations with natural

variation in Ca2*and K* conductance mapped to

healthy (benign) and TdP (ectopic) populations.
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Introduction. Torsades de Pointes (TdP) is a life-threatening arrhythmia that can be triggered by drug exposure. Computational modelling has made significant progress in predicting the risk of drug-induced TdP and is increasingly used to support drug research and development. However, most existing models rely on average cellular behaviour and fail to account for inter-individual variability. It was estimated that approximately 60% of new chemical entitles have their process halted – often unnecessarily. Incorporating patient-specific factors has the potential to improve the specificity of preclinical safety assessments.
Aims. To optimise computational population models of human cardiac cells by integrating population variability, thereby improving the accuracy of drug-induced TdP risk prediction.
Methods. Genetic data reflecting real-world population variability were incorporated into existing computational cardiac cell models to generate virtual population.
Results. The resulting virtual populations capture the diversity observed in patients and provide a foundation for predicting population-specific susceptibility to drug-induce TdP with computational models.
Discussion. Incorporating population variability into computational models helps identify subgroups with increased sensitivity to repolarisation-prolonging drugs and supports earlier detection of potential TdP liabilities. This approach may also reduce unnecessary attrition during drug development by enabling early prediction of subgroup-dependent risks before clinical trials take place. 
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