Systematic evaluation of personalized physiologically based pharmacokinetic simulations
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Objective Results
Physiologically based pharmacokinetic (PBPK) models typically rely on parameter values that
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suite [2]. Personalization was carried out in MATLAB with the OSP toolbox. i A = sl Eed = t fp f 3 25
ézo» 3 il : N~ S 2 ; _5 0 ; ] N _ Regression Line g
g Him S ) P . . ° = 25| . g
: N y 1 SN o || A . >
% 10 20 30 40 50 ? & s ! 4} g £
Wo rkflow Observed Concentration [umol/l] O : a b D_c? 20+ %
o 2 4 6 8 0o 2 4 6 8 = <
Before model personalization, a base caffeine PBPK model was established that simulated i 8 15/ 5
caffeine pharmacokinetics for a reference individual (1.76 m, 73 kg, male, 30 years) and fitted . S 100 AP 3
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In the first step, the caffeine PBPK model simulations were personalized with demographic da- PO ﬁt- l bili d CYP1A?2 activi -46 . > 4 & 8
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ta. In the second step, physiologic data was included in addition to the demographic data. In fitted to mean of the study population al the paraxanthine/caffeine ratio in plasma at 4h as the explanatory variable and the observed caffeine clearancen
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the third Step, CYP1A2 activity was informed with the Pa raxanthlne/caffelne concentration ra- \/ Figure 2: Goodness of fit plots. Visual predictive check (left column), predicted vs observed concentrations (middle column), resiudals vs time (right column).

tio (PXCFratio) at 4h (Equation 1 & 2).

Base Model
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simulations. Informing the caffeine PBPK model with of biometric data (height, weight, age, sex) of study individuals improved the

The following model metrics were calculated to evaluate model performance:
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Figure 1: Base model establishment and PBPK model personalization workflow.



