Physiologically based pharmacokinetic models

may be inherently, practically unidentifiable
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ﬁ?BPK models are used routinely in pharma industrﬂ Parameters can’t always be recovered from ”good”\
fits to noisy synthetic data

What are Physiologically Based Pharmacokinetic (PBPK) models? Testing parameter estimation:

- Descriptions of physiology - Generate “data” by running a model with known parameters
- Encoding of kinetics (what the body does to a drug/cell of interest) - Fit the model to your synthetic data with noise added

- Compare fit parameters to the originals
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- To understand biological mechanisms of action
- To estimate rates of biological processes
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What are PBPK models used for? L g o + stomach
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ﬁarameters aren’t identifiable & there is no easy fix Brute-force solutions | \
. o . Is the model practically identifiable if we...
Two fits in the ﬁgure are ")dlStlngl"Shable: Have more data? On|y to an extent
One set of lines: output using true params ;" Have fewer organs?  Same problem with 3 organs (below)
Zr)d set of lines: output using best ﬁt. N Fix parameters? Same with organ input rates fixed
Difference between fits is less than noise c (s .« — | Useanother model? Same with 2 other published models
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ﬁimple identifiability analyses go a long way \ ﬁVhen are parameter values important? \

Equilibrium - If parameters have biological meaning or analogues

Sensitivity analysis: Name time / hours . :

Do any parameters affect no outputs? Ctomach 4 » When taking parameter values from literature |
Timescale analysis (table right): R . - When §ca|mg a.mod.el to other populations or species
Are timescales associated with parameters on the | 1,1 1 voe . - When interpreting differences between fits or models

timescale of the data? :
If parameters are important, we need to know

- Are their values unique or could many values fit the data?

 techniaue that o " " | | ,
Better: a technique that gives probability densities - What is the confidence interval on the parameter estimates?
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| always be trustworthy in another model
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