
0.097% in the SEARCH study. The predicted incidence rate for pravastatin is zero

and no events were monitored in SEARCH.

The case study demonstrates how PBPK modeling and prior physiological and

pharmacological knowledge may be used to predict clinically relevant events.

Clinical incidence rates in dominant patient populations can be used to extrapolate

to rare-frequency events in high-risk patients and how safety risks characterized for

one drug and dose can be extrapolated to other doses and drugs from the same

pharmacological class by use of prior information even in the absence a full-blown

mechanistic understanding at all biological levels.

5 Conclusions

A good understanding of the causal chain from drug administration via systemic

and tissue exposure to intended drug effects and adverse events is the determinant

of success in clinical drug development. M&S helps to bridge gaps in our under-

standing and thereby reduces uncertainty and enables new quantitative insights.

Today’s modeling technologies allow very detailed integrated representations of

biological, physiological, and pharmacological process at all levels from molecular

interactions to organism-level physiology. Within the framework of detailed mech-

anistic modeling, knowledge gaps can be bridged using explicit assumptions or

empirical relationships. State-of-the-art pharmacology uses M&S techniques to

rigorously test hypotheses and plan new experiments.
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