
Results

• Simulated concentration-time profiles from the full PBPK model for

plasma and liver are shown in Figure 2, which are identical to the

outputs reported in GastroPlus®.

• Based on linear decline of liver parameters with increase in age (i.e.

5% every 10 years for liver blood flow and volume, and 10% every

10 years for liver clearance), normal distributions from 1,000

subjects were fitted as shown in Figure 3.

• When plasma concentrations were available only, sparse samples

from 100 subjects and rich samples from 10 subjects gave similar

parameter estimates in RStan, as shown in Figure 4.

Conclusions

• The current study explored scenarios where Bayesian interference

may be useful in predicting drug concentrations in plasma or tissue.

• Estimation with the minimal PBPK in RStan using both plasma and

liver concentrations is currently under investigation and correction.
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Background & Objectives

• A physiologically based pharmacokinetic (PBPK) model representing

physiological profiles may not be available due to limited data in

tissues or organs, even in animal studies.

• Minimal PBPK models, generically lumped full PBPK models, can be

an alternative to evaluate target tissue concentrations.

• In this work we aimed to investigate predictions of tissue

concentrations using Bayesian approach, for compound X that is

intended for the treatment of inflammatory liver disease.

Methods

• A full PBPK model in GastroPlus® for compound X (Figure 1) was

available from a pre-clinical study in cynomolgus monkeys, with the

liver as the site of elimination.

• Using the full PBPK model scaled to humans, 1,000 subjects aged

between 20 and 80 were simulated in R with ordinary differential

equations [1].

• In the liver, volume and blood flow were correlated and decreased

by 20-40% with increase in age; approximately one-fold decline in

liver function with increase in age was considered [2].

• Distributions of volume, blood flow and clearance in the liver were

obtained and referred to as true parametric distributions.

• Random sampling from the 1,000 subjects was conducted for the

following two testing scenarios: (1) plasma data only, and (2) plasma

and liver data. In each scenario, both sparse and rich samples were

considered for 10 and 100 subjects, respectively.

• Bayesian modelling with a classical PK model or a minimal PBPK [3]

was performed in RStan, with prior distributions defined on tissue

volume, blood flow and clearance.

• In RStan, analytical solutions for both classical PK and minimal

PBPK models were implemented, with the default MCMC sampling

settings: nChains=4, nPost=1000, nBurn=1000, nThin=1.

• Trace plots of parameters and log likelihood were monitored,

ensuring a stable convergence over iterations for all chains.

• Individual predictions from the classic PK or minimal PBPK model

were plotted against plasma or plasma plus liver concentrations as a

measure of goodness of fit.

• Posterior distributions of liver parameters, blood flow, volume and

clearance, were compared with true parametric distributions in the

PBPK stochastic simulation.
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Figure 1: Structure of the full PBPK model used in the study with oral administration (Left) 

Structure of the classical PK model used in the study with oral administration (Right Top)

Structure of the minimal PBPK model used in the study with oral administration (Right Bottom)
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Figure 3: Distributions of liver blood flow, liver volume and clearance from 1,000 subjects aged between 20

and 80, considering the physiological change of liver with increase in age as suggested in the literature [2]

Figure 4: Posterior distributions of parameters from classical PK model with plasma concentrations only

(Left) and one example of trace plots for model parameters and log likelihood (Right)

Figure 2: Simulated concentration-time profiles from the full PBPK (‒liver ‒plasma) (Left) and individual

concentration-time profiles for 1,000 subjects aged between 20 and 80 (‒liver ‒plasma) (Right)

― sparse samples from 10 pts estimated

― sparse samples from 100 pts estimated

― rich samples from 10 pts estimated

― mean value estimated in SAS®9.3


