
Confidence in FIH PBPK models
“To verify or not to verify, that is the question”

Neil Miller
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To verify or not to verify, that is the question

• “To be, or not to be, that is the question” is probably the best-known line 
from all drama, specifically it is from William Shakespeare's play Hamlet

• A well-known debate within the PBPK community is whether preclinical 
verification of a PBPK model gives more confidence in a FIH PBPK 
prediction…
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Some comments that I have heard…
“Possibly for passive 

distribution, but not when 
transporters are involved”

“Uses all of the pieces of 
the jigsaw puzzle that we 

have available”

“Can confirm compound 
specific parameters”

“Could lead and inform, 
but not verify” “Animal empirical 

adjustments may or may 
not work for humans”

“Helps explore mechanisms you 
can’t predict from in vitro data”
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Calling all PBPK modelers!

• We need you to be part of an industry wide experiment

• Definition of an experiment = a scientific procedure undertaken to make a 
discovery, test a hypothesis, or demonstrate a known fact.
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The hypothesis

• PBPK modeling, with verification of predictive performance first 
performed in preclinical species, is superior to empirical methods for 
predicting pharmacokinetics
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The scientific procedure

• Thanks to the GastroPlus™ User Group we have a PBPK model building 
strategy to follow…

 Flow diagrams for each essential component of a FIH prediction
 Thoughts illustrated with challenging industry case studies
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Flow diagrams = decision trees

1. QSPR plus PBPK assessment: to identify the major challenges of modeling for a 
specific molecule

2. Metabolism and elimination: for quantitative understanding of the main 
mechanism(s) of drug clearance

3. Distribution: to understand the drivers of tissue distribution 
4. Oral absorption: to decipher the multifactorial process
5. Gut wall metabolism: for assessing the impact on oral exposure
6. Uncertainty and variability analyses: as exploration of uncertainty is critical because 

of unknown factors before a FIH study
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1. QSPR plus PBPK assessment
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2. Metabolism and elimination
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3. Distribution
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4. Oral absorption
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5. Gut wall metabolism
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6. Uncertainty and variability analyses
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Read the case studies in the publication

• Available as open access in Clinical Pharmacokinetics

Physiologically Based Pharmacokinetic Modelling for First-In-Human Predictions: An Updated 
Model Building Strategy Illustrated with Challenging Industry Case Studies | SpringerLink

https://link.springer.com/article/10.1007/s40262-019-00741-9
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