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The contemporary strategy of using exposure-response information for proof-of-concept of new molecular entities (NME’s) has increasingly improved the efficiency of drug development processes.  In the recent years, FDA has also adopted the state-of-art methodology to increase the efficiency of NDA reviews and provide critical information to support efficacy and safety of drug products.

To communicate to the industry our current thinking on various aspects of exposure-response studies, FDA has recently published a Guidance on “Exposure-Response Relationships: Study Design, Data Analysis, and Regulatory Applications.”

We have also compiled a list of recent NDA examples to demonstrate the utility of exposure-response information for important regulatory decisions.  One critical role of exposure-response is to provide a quantitative rationale for selecting safe and effective doses in the pivotal clinical trials and eventually for determining the optimal doses for treating patients.  

This presentation will summarize several examples with the initially proposed doses in the NDA’s either lacking the desired efficacy or producing unacceptable toxicity.  FDA was able to determine the doses with apparently better efficacy and/or safety profiles, by retrospectively analyzing the exposure-response data contained in the NDA’s.  If the exposure-response analyses were performed earlier during the drug development, the “better” doses could have been used in the phase III trials, and the delays in NDA approval could have been avoided.

The second part of the presentation will deal with dose selection in special populations.  Typical NDAs contain up to 20 or more clinical pharmacology studies, in which various intrinsic and extrinsic factors are investigated.  These factors, including disease status, age difference, drug-drug interaction, food effect, formulation and regimen changes, may increase or decrease patient exposure to drug.  Inconsistency in dosing adjustments in special populations is frequently seen in initial label language of NDA submissions.  Exposure-response information needed for rational dosing adjustment is sometimes incomplete or unavailable in the NDAs.  To implement the consistent use of exposure-response in dose adjustment, we propose to develop and evaluate a standard approach for reviewers to quantitatively assess the impact of exposure change on either safety or efficacy that result from change in pharmacokinetics due to intrinsic or extrinsic factors.  Proposed flowchart of regulatory decision process on dose adjustment and standardized approach for presenting and evaluating exposure-response data for clinical significance of exposure change in special populations will be discussed in the presentation, illustrated with examples.

