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Basic Principle of Clinical Pharmacology
Orally Administered Systemically Acting Drugs
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Why exposure-response analysis may improve the
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« Under assumption of “exposure drives response”, PK data can help
separating PD (Pharmacodynamics) variability from PK
(Pharmacokinetics).

 Berges and Chen (2013) compared exposure-response approach and
dose-response approach, and showed that

— While the accuracy for ED50 estimation was comparably good with both
approaches, the precision was up to 90 % higher with concentration-response
approach

— The difference was most notable when clearance was highly variable between
subjects and the top dose was relatively low.

— The higher precision by the concentration-response analysis may lead to up to

20 % higher success rate for selecting right dose for subsequent confirmatory
trial.
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MCPMod — deal with model uncertainty

General design considerations
Determination of suitable study population, endpoints, etc.
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> Set of candidate models
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A Optimal statistical tests
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Model selection/average in MCPMod on dose response

« MCP step provided a way for models selection or model averaging.
* Improve performance of prediction by avoid over-fitting.
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Case Study
Phase Il Dose Finding Trial

* Six dosing groups — five active treatment groups and one placebo group
e 10, 25, 50, 75, and 100 mg

e Duration: 28 days

 Number of subjects: 40 per dosing group

* Biomarker defined on an 0-100 scale and measured at day 7, 14, 21,
and 28

* Primary endpoint: Change from baseline in biomarker at day 28
 Plasma samples at days 14 and 28 (4 samples per day per subject)
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Pharmacokinetics (PK)




Simulation parameters

Dose - Exposure - Response

Pharmacokinetics Pharmacodynamics
Dose Concentration vs.Time Concentration vs. Effect
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Exposure Response of primary endpoint at day 28

Effect (%)

100 -

.. ®
@ ®
5
8 [
@ ..
Py . .z ¢ ® : ® ® DOSE
® .' ® & > @ .' @ #1-Placebo
& @ @ (3] @ #2-10mgad
- o P o ®eoo L @ #3-25mgad
@® ® .. '. o ® #4-50mgqd
e @ ® ® maa
. o .. @ #5-75mgqd
N ) @ #6-100mgqd
0 ® & of ® 3
S o
o ® @ ®e
@
&

0.0 Of1 012 OI,S
Plasma Concentration (mecg/mL)

Exposure-response model could be fit via MCPMod approach to determine
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Fitted Shapes

Effect (% change fram baseline)
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D-R curve vs C-R curve
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Potential application for exposure-response analysis

e Assuming “exposure drives response”, it can enable clinical

trial simulation for objectively evaluating untested scenarios.
* Predication of effect at different time point post-treatment

— Assumption about delayed effect
» Extrapolation/bridging into special populations

— pediatric, renal-impaired, co-medicated, etc

e Prediction on the untested scenario are based on different
assumptions, and is yet to be tested by real data.

o Key aspects of regulatory reviews
* Question based clinical pharmacology review (FDA)
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Knowledge sharing
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