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Model-informed drug development is a valuable tool for data analysis, dose optimization, and 
decision-making in paediatric scenarios [1]. Clinical studies, particularly in neonates, infants, and 
toddlers, are limited by small sample sizes, restricted blood volumes, and ethical constraints [2,3]. 
Consequently, first-in-child dose can be defined based on prior information from adults or older 
children using allometric and maturation functions to extrapolate clearance (CL) across age 
subgroups [4], a key aspect to characterize dose-exposure-response and establish drug dose. 
Therefore, dose selection relies on the accuracy and precision of CL prediction.  
This project aims to validate the a priori guidance of paediatric decision tables for CL extrapolation 
across age subgroups and drug characteristics, while integrating study design scenarios to improve 
the accuracy and precision of CL estimation.  
Data were retrospectively obtained from data-sharing platforms (Project ID-0011384), including 
paediatric patients aged 0-2 years receiving intravenous and/or oral administration of drugs subject 
to phase I metabolism, transporter activity, and hepatic or renal excretion. A theoretical paediatric 
model will be developed from an established adult model, incorporating scaling functions (linear or 
fixed exponent) and maturation functions, depending on the drug's pharmacokinetic properties and 
the paediatric age range, guided by the decision tables [4]. In parallel, a nonlinear mixed-effect 
model will be implemented in NONMEM® (data-based model). CL estimation (data-based model) 
and prediction (theoretical model) will be compared in terms of bias and precision (relative standard 
and absolute errors) to assess the decision table performance. 
Four paediatric pharmacokinetic datasets are currently available: gentamicin (n=207, 20 days – 23 
months), busulfan (n=64; 3 months – 12 years), mebendazole (n=295; 1-16 years), and topiramate 
(1-24 months). Additional datasets will be incorporated as they become available to enhance the 
robustness and generalizability of the analysis. One preliminary data-based model for gentamicin 
consists of a two-compartment model with exponential inter-individual variability and combined 
residual unexplained variability.  
Preliminary conclusions: It is expected to provide insights into selecting the optimal first-in-child 
dose for the youngest paediatric patients while addressing the challenges inherent in paediatric 
clinical trials. 
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