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Physiological pharmacokinetic model of children and its application
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Abstract: Developmental changes in children can affect drug disposition and clinical effects. A physiologically-
based pharmacokinetic (PBPK) model is a mathematical model that can be used to predict blood drug concentra-
tions in children and gain insight into age-dependent physiological differences in drug disposition impact. Pediatric
PBPK (P-PBPK) models have attracted attention over the past decade. With the concerted efforts of academia,
pharmaceutical companies, and regulatory agencies, there are more and more examples of pediatric clinical studies
using PBPK models. Nevertheless, the number of P-PBPK models and their predictive performance still lag behind
adult models. By referring to the literature, we study the process of children adapting to adult absorption, distribu-
tion, metabolism, and excretion (ADME) parameters and analyze the general principles of P-PBPK model estab-
lishment. In addition, we summarize the functions and application examples of commonly used P-PBPK modeling
software to provide a basis for the rational application of modeling software.
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Figure 1 Four independent stages of physiologically-based pharmacokinetics (PBPK) development
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Figure 2 Schematic representing the pediatric physiologically

based pharmacokinetic (P-PBPK) development workflow. This
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Figure 3 Schematic overview of the physiologically-based strategy for prediction of drug exposure in a malnourished pediatric population.

The strategy involves (a) establishment of PBPK model for adult PK of target drug, (b) physiological model for pediatric scaling and (c)

physiological model for scaling to malnutrition to enable (d) PK simulations of target drug in malnourished pediatric subjects. This figure
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