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PBPK model predictions for caffeine in preterm neonates were in good agreement with the clinical observations. For single dose administration, the ratios of
predicted vs observed mean Volume of distribution (Vss), peak plasma concentration (Cmax), Clearance (CL) and Half-life were within 0.95-1.16 fold error
(Figure 1a). For multiple dose study, simulated mean concentration-time profile for caffeine was much better predicted using the time-varying physiology-
based model compared to the time-fixed model (Figure 1b). Individual observed concentration profile for multiple dose administration were replicated in
the simulated individual data (Figure 2).

Conclusion

The predictive performance of preterm PBPK models for caffeine was found to be appropriate. A similar PBPK approach can be utilised for more realistic
modelling of simulated subject for better Pharmacokinetic prediction and individualisation of dosage regimens in this vulnerable population. Accounting for
time-varying physiology (aging) was shown to be critical for long simulations in the preterm population.
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