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Increased understanding of disease, physiology and pharmacokinetics (PK) shows that there are still important gaps in the dose rationale for drugs in children, especially neonates and infants. Of special relevance is the fact that infectious and chronic diseases can lead to systemic and multiorgan alterations, which affect not only the exposure to drugs, but also their efficacy and safety profile.
Historically, dosing recommendations for the treatment of paediatric diseases has been based on empirical evidence of efficacy in clinical trials. The recent introduction of the new ICH E11A guidelines on paediatric extrapolation offers an opportunity to establish the efficacy and safety profile of new therapies based on PK and pharmacokinetic-pharmacodynamic (PKPD) principles. However, to date, little attention has been given to the effect of disease and organ function on PKPD relationships. This is particularly important for drugs that are eliminated by renal clearance, which can be affected by kidney maturation in the first months of life as well as renal impairment (e.g., AKI, CKD). It also applies to drugs cleared by hepatic metabolism, for which metabolising enzymes expression can change with age and organ function. Consequently, extrapolation based on allometric principles only does not ensure accurate characterisation of the target exposure range to be used in children. Currently, paediatric doses are extrapolated from adult doses based on the assumption of body weight as a covariate on PK, overlooking the effect of disease or organ function.

The use of NLME and PBPK modelling has become essential, as it enables the assessment of the effect of concurrent factors such as size, maturation and disease on relevant PK and PKPD parameters, especially when data is sparse. Clinical trial simulations can then be implemented to assess different treatment scenarios and select the appropriate dosing regimens.

