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Section 2 
Development of a semi-physiological PK framework  
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Abstract 
Dose selection for “first in children” trials often relies on scaling of the pharmacokinetics from adults 
to children. Commonly used approaches are physiologically-based pharmacokinetic modeling (PBPK) 
and allometric scaling (AS) in combination with maturation of clearance for early life. In this 
investigation, a comparison of the two approaches was performed to provide insight into the 
physiological meaning of AS maturation functions and their interchangeability. The analysis focused 
on the AS maturation functions established using paracetamol and morphine paediatric data after 
intravenous administration. First, the estimated AS maturation functions were compared with the 
maturation functions of the liver enzymes as used in the PBPK models. Second, clearance predictions 
using AS in combination with maturation functions were compared to PBPK predictions for 
hypothetical drugs with different pharmacokinetic properties. The results of this investigation 
showed that AS maturation functions do not solely represent ontogeny of enzyme activity, but  
aggregate multiple pharmacokinetic properties, as for example extraction ratio and lipophilicity (log 
P). Especially in children younger than 1 year, predictions using AS in combination with maturation 
functions and PBPK were not interchangeable. This highlights the necessity of investigating 
methodological uncertainty to allow a proper estimation of the “first dose in children” and 
assessment of its risk and benefits.  


