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Is the pediatric disease similar to adult disease?
• Quantitative Systems Pharmacology Models

What is the relationship between dose and exposure in children?
• (Population) Pharmacokinetic Models

What is the relationship between exposure and response in children?
• Pharmacokinetic-Pharmacodynamic Models

Will a pediatric trial meet stated goals & learnings?
• Clinical Trial Simulation
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Key Questions in Pediatric Pharmacology: M&S Opportunities
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Bayesian Modeling Methods in Pediatrics
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Thomas Bayes. An essay towards 
solving a problem in the doctrine of 
chances, (1764).
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Exposure-Matching to Support Extrapolation
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Paci et al. Pharmacokinetic Behavior and Appraisal of Intravenous Busulfan Dosing in Infants and Older Children: The Results of a 
Population Pharmacokinetic Study From a Large Pediatric Cohort Undergoing Hematopoietic Stem-Cell Transplantation. Ther 
Drug Monit 2012;34:198–208. 



-“A dose-response study is one kind of adequate and well-controlled trial that 
can provide primary clinical evidence of effectiveness.”

-“Exposure-response information can support the primary evidence of safety 
and/or efficacy.“

-“In general, the more critical a role that exposure-response information is to 
play in the establishment of efficacy, the more critical it is that it be derived 
from an adequate and well controlled study (see 21 CFR 314.126), whatever 
endpoints are studied.”
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Ideal Design of Exposure-Response Studies
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Design-driven range in 
predictor (e.g. randomized 
to dose or exposure) is key.              
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Predictor or independent variable (exposure):
• adequate range to describe relationship
• randomly assigned
• known without error (or negligible error)
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https://www.metrumrg.com/interactive-apps-decision-making/

Drug and Indication

https://www.metrumrg.com/interactive-apps-decision-making/


Interactive Simulation & Visualization w/ Cloud Computing
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