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Historically, dose selection in early clinical trials for an investigational drug has been guided more by toxicological principles than by pharmacological understanding. While a paradigm shift has been advocated in the last few decades, the empirical nature of the design of first time in humans (FTIH) studies persists in many therapeutic areas. These trial-and-error approaches originate from a lack of insights on the expected concentration-effect relationship in humans, leading to high uncertainty on the therapeutic dose range to be tested. Thus, establishing quantitative relationships between drug pharmacokinetics, tissue distribution, target engagement and changes in disease progression is essential to avoid translational gaps in early drug development, and subsequently derisk clinical trials. 
Using a series real-life examples, this presentation will explore how drug-disease modelling and simulation (M&S) techniques and data-driven approaches, enable the systematic integration of pharmacokinetic-pharmacodynamic (PK-PD) data from preclinical and clinical settings. Importantly, these techniques provide the basis for evaluating the probability of pharmacological success before implementing a clinical trial with real patients, ultimately enabling the optimisation of clinical protocol design and ensuring more informative evidence generation.
