Understanding how drug-pathogen interactions influence variability in drug response
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Optimal treatment of pathogenic infections requires an understanding of the interplay between drug exposure, time-course of infectious agent, and pharmacological response. Each of these components can be integrated into semi-mechanistic population pharmacokinetic-pharmacodynamic (PK-PD) models that quantify the relationships between drug exposure and response, and further characterize the influence of between-subject variability. These models can also provide an understanding of patient-specific factors that contribute to differences in PK-PD, thereby facilitating individualized dosing recommendations that optimize therapeutic benefit.
This session will discuss respiratory viral infections and the utility of semi-mechanistic PK-PD models that support drug development and regulatory decisions. Initially, models that characterize the time-course of the virus life-cycle will be presented using representative examples for influenza [1], respiratory syncytial virus (RSV) [2] and COVID-19 [3]. This aspect will additionally demonstrate the substantial variability in viral kinetics (VK) due to inter-individual differences and measurement of virus titer. The antiviral effect is then quantified by integrating VK models with a population PK model to describe the relationships between dose, drug concentration, and viral load decline. Other pharmacological components such as biomarker kinetics and clinical symptom scores may be further incorporated, where available.
Once developed, these integrated VK-PK-PD models can then be applied to the prediction and variability of antiviral drug response across a range of dosing regimens of interest. Simulations from the model can identify the dose, time of treatment initiation, and duration of treatment that could maximize therapeutic response. Furthermore, these models can be applied to the extrapolation of PK and pharmacological effect in vulnerable populations, including pediatric and elderly populations.
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