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Clinical Pharmacology in Pregnancy

e Women use an average of 2-5
medications throughout
pregnancy

e Several unaddressed questions

o  Drug development
o  Clinical therapeutics

e Orphan Population

o Limited data available

-

)

- .
x
{ 7 \

\
-~
https://www.medicalnewstoday.com/articles/317397.php
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This Approach Allows Us To:

e Integrate knowledge across multiple
sources for decision-making in clinical
therapeutics and drug development

e Explore answers to questions that are not
directly addressed in clinical studies
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System of Ordinary Differential Equations

dA C
d—tT — QT . (Cart — K—;;Zw)
B:P

Where Q.. represents tissue blood flow in I/h, C_is tissue
concentration in mg, Kp . is the partition coefficient of the tissue,
and B:P is the blood to plasma partition coefficient.

——0.352:log(FA)+1.36

Qc=365.4-¢ + 354

CYP1A2 =1+ 0.0227- GA — 0.00035 - G A2

Dallman et al., Clinical Pharmacokinetics, 2017 N ETR w
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ImplementationinR
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Simulate Using mrgsolve

mod <- mread("../model/MFPBPKmodel.cpp")

Pars_caf <- chooseDrug(drug = "caffeine", method = "PT", timeDep = TRUE)

mod %>%
Load a model

Choose parameters

Select intervention

Simulate

Post-process (plot,summarize,...)

param(c(Pars_caf, GA = 36)) %>%

ev(amt = 150, cmt = "D", ii = 12) %>%

a b WON =

mrgsim(end = 24, delta = 0.001) 7%>%

plot()

Kyle T Baron (2018). mrgsolve: Simulate from ODE-Based Population PK/PD N E I Rl 'w

and Systems Pharmacology Models. R package version
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https://mrgsolve.github.io/
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IShiny App
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I Why R instead of Commercial PBPK Software?

e Customizable physiologic model / Spimzer

e Access to R ecosystem

e Optimized for performance -
cloud computing and
parallelization

e [ull transparency facilitates open
science

e Interoperability with other open
science projects

) GitHub
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