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Incorporating PharmacogenomicsIncorporating Pharmacogenomics 
into Drug Development:into Drug Development: 
The Role of RegulatorsThe Role of Regulators 

�� Pharmacogenomics (Pharmacogenomics (PGxPGx) has been identified as a) has been identified as a 
key opportunity in FDA’s Critical Path Initiativekey opportunity in FDA’s Critical Path Initiative 

�� Successful use ofSuccessful use of PGxPGx requires the knowledge of arequires the knowledge of a 
genomic biomarker and an appropriate tool togenomic biomarker and an appropriate tool to 
measure it:measure it: 

–– PGxPGx combines drug therapy with diagnosticscombines drug therapy with diagnostics 

�� The regulation of drugs and devices needs toThe regulation of drugs and devices needs to 
adequately reflect this combinationadequately reflect this combination 

�� FDA encourages the use ofFDA encourages the use of PGxPGx in drugin drug 
development and developsdevelopment and develops guidancesguidances that illustratethat illustrate 
the agency’s current thinking in this fieldthe agency’s current thinking in this field 
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Three Kinds ofThree Kinds of GuidancesGuidances 
((www.fda.gov/cder/genomics/regulatory.htmwww.fda.gov/cder/genomics/regulatory.htm))
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1. Pharmacogenomic Data Submissions1. Pharmacogenomic Data Submissions 

2. Device2. Device GuidancesGuidances 

3. Drug/Test Co3. Drug/Test Co--DevelopmentDevelopment 

www.fda.gov/cder/genomics/regulatory.htm


Guidance fGuidance foor Industry:r Industry: 
Pharmacogenomic Data SubmissionsPharmacogenomic Data Submissions 
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Why this Guidance IsWhy this Guidance Is 
ImportantImportant 
�� FDA RFDA Reeviewview: Genomics can help to assess benefit/risk: Genomics can help to assess benefit/risk 

decisionsdecisions –– fafacilitates review decisionscilitates review decisions 

�� Drug DevelopmentDrug Development: Guidance empowers FDA to make drug: Guidance empowers FDA to make drug 
development more efficient (i.e. in IND meetings)development more efficient (i.e. in IND meetings) 

�� Targeted TherapyTargeted Therapy: Genomic data submissions are an: Genomic data submissions are an 
enabling step for medicines toenabling step for medicines to become more precisely tailoredbecome more precisely tailored 
to a patient's uniqto a patient's uniqueue pathophysiologypathophysiology 

�� CommunicationCommunication: Encouragement of voluntary submissions,: Encouragement of voluntary submissions, 
which will help to better understand variability in drugwhich will help to better understand variability in drug--
response, foster use of new technologies, …response, foster use of new technologies, … 

�� OutreachOutreach: Stakeholders (i.e. industry, patient advocacy: Stakeholders (i.e. industry, patient advocacy 
groups, Personalized Medicine Coalition, …) have expressedgroups, Personalized Medicine Coalition, …) have expressed 
great interest and supportgreat interest and support 
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What Does the New PGWhat Does the New PG 
Guidance Do?Guidance Do? 

�� Introduces a classification for genomic biomarkersIntroduces a classification for genomic biomarkers 

�� Clarifies what type of genomic data needs to beClarifies what type of genomic data needs to be 
submitted to the FDA and whensubmitted to the FDA and when 

�� Introduces a new data submission pathway to shareIntroduces a new data submission pathway to share 
information with the FDA on a voluntary basisinformation with the FDA on a voluntary basis 

�� Encourages the voluntary submission of exploratoryEncourages the voluntary submission of exploratory 
genomic datagenomic data 

�� Introduces new agencyIntroduces new agency--wide PG review group (IPRG)wide PG review group (IPRG) 

�� Clarifies how the FDA will review genomic dataClarifies how the FDA will review genomic data 
submissionssubmissions 
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What Does the New PGWhat Does the New PG 
GuidanceGuidance NotNot Do?Do? 
�� Does not provide information on how to validateDoes not provide information on how to validate 

genomic biomarkersgenomic biomarkers 

�� Does not provide information on how to useDoes not provide information on how to use 
genomic biomarker during drug or devicegenomic biomarker during drug or device 
development process (scientific vs. regulatorydevelopment process (scientific vs. regulatory 
guidance)guidance) 

�� Does not expand into other “Does not expand into other “--omicsomics’ areas such as’ areas such as 
proteomics orproteomics or metabolomicmetabolomicss 

�� Does not equal genomic data with voluntary dataDoes not equal genomic data with voluntary data 

�� Does not create new processes for the review ofDoes not create new processes for the review of 
required data submissionsrequired data submissions 
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VGDS: A Novel Data SubmissionVGDS: A Novel Data Submission 
PathPath 

�� Submission of exploratory PG data submissionSubmission of exploratory PG data submission 
regardless if subject of an active IND, NDA, or BLAregardless if subject of an active IND, NDA, or BLA 

�� Intent to build expertise and foundation forIntent to build expertise and foundation for 
developing scientifically sound regulatory policiesdeveloping scientifically sound regulatory policies 

�� VGDS creates a forum for scientific discussions withVGDS creates a forum for scientific discussions with 
the FDA outside of regular review process:the FDA outside of regular review process: 

�� Data not used for regulatory decisionsData not used for regulatory decisions 
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VGDS: AVGDS: A SuccessfulSuccessful Novel DataNovel Data 
Submission PathSubmission Path 

�� First VGDS received in March 2004First VGDS received in March 2004 
�� Since, VGDS process has successfully continued:Since, VGDS process has successfully continued: 

about a dozen submissions received, several moreabout a dozen submissions received, several more 
announcedannounced 

�� Evaluation of complex raw data is ongoingEvaluation of complex raw data is ongoing –– effectiveeffective 
dialogue with sponsors has been criticaldialogue with sponsors has been critical 

�� First two companies are sending a “followFirst two companies are sending a “follow--upup 
submission” to their first submissionsubmission” to their first submission 

�� First joint FDAFirst joint FDA--EMEA VGDS meeting held in MayEMEA VGDS meeting held in May 
2005; Europe and Japan published PG2005; Europe and Japan published PG guidancesguidances 

�� Industry interest in voluntary submission process isIndustry interest in voluntary submission process is 
growinggrowing 
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Instrumentation for clinical multiplex test systems is a 
device intended to measure and sort multiple signals 
generated by an assay from a clinical sample. This 
instrumentation is used with a specific assay to 
measure multiple similar analytes that establish a 
single indicator to aid in diagnosis. 
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A drug metabolizing enzyme genotyping system is a 
device intended for use in testing DNA to identify the 
presence or absence of human genotypic markers 
encoding a drug metabolizing enzyme. This device is 
used as an aid in determining treatment choice and 
individualizing treatment dose for therapeutics […]. 
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New Tools for
 
Personalized Medicine
 

““FDA Clears Test forFDA Clears Test for 
Patient DNA to Screen forPatient DNA to Screen for 
Drug Effectiveness”Drug Effectiveness” 

Wall Street Journal, January 11, 2005Wall Street Journal, January 11, 2005 

•• Chip measures alleles of CYP2C19 and CYP2D6Chip measures alleles of CYP2C19 and CYP2D6
 

•• Tool to reduce overTool to reduce over-- and underand under--dosingdosing 

•• Estimated 20% reduction in adverse eventsEstimated 20% reduction in adverse events 
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Putting it All Together:Putting it All Together: 
Drug/Test CoDrug/Test Co--DevelopmentDevelopment 
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Drug-Test Co-Development Process:
 
Key Steps During Development
 

Platform Change 

Prototype 
Design or 
Discovery 

Clinical Development Basic 
Research 

FDA Filing/ 
Approval & 
Launch 

Preclinical 
Development Phase 1  Phase 2  Phase 3  

Marker Assay 
Validation 

Identification of 
Stratification Markers 

Target 
Validation 

Target 
Selection 

Analytical Validation 
Diagnostic Kit 

Clinical Validation Diagnostic 
Kit; Final Platform Determined 

Clinical Utility for 
Stratification Marker 

Clinical Validation for 
Stratification Marker 

Label Considerations 
Based on Marker Status 

Label Considerations 
Based on Trial Results 

Pre-Clinical Feasibility 

Clinical Validation 

Clinical Utility 

Section 4 

Section 5 

Section 6 

Analytical Validation 
Section 3 



Drug-Test Co-Development Process: 
Formal Industry – FDA Interactions 

Device/Test 
Development IDE Review Application 

Review 

Prototype 
Design or 
Discovery 

Clinical Development Basic 
Research 

FDA Filing/ 
Approval & 
Launch 

Preclinical 
Development 

Drug Market 
Application 

Co-Approval 

Phase 1 Phase 2 Phase 3 

Initial IND 
Submission 

End of Phase 
2 Meeting 

Ongoing 
Submission 

Pre-BLA or 
NDA Meeting 

Pre-IND 
Meeting 

End of Phase 
2A Meeting 

Investigational Phase pre-IDE or 
IDE Meeting as appropriate 

PMA or 510(k) 
Application 

Contact OCP to Inform 
of Co-Development Plan 

VGDS
Voluntary 

Submissions 

Application 
IND Review ReviewDrug Development 
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Drug/Test Combination Products:Drug/Test Combination Products: 
BenefitsBenefits 

�� CoCo--development of drug/test combination productsdevelopment of drug/test combination products 

–– Patient stratification (safety/efficacy)Patient stratification (safety/efficacy) 

–– Enrichment in clinical trials (efficacy)Enrichment in clinical trials (efficacy) 

�� Product label and/or marketingProduct label and/or marketing 

–– Should a patient be treated (safety/efficacy)?Should a patient be treated (safety/efficacy)? 

–– What is the best dose (efficacy)?What is the best dose (efficacy)? 

�� Can be critical for bringing product to marketCan be critical for bringing product to market 

�� Can save drugs from withdrawalCan save drugs from withdrawal 

�� Can rescue candidate drugsCan rescue candidate drugs 
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Drug/Test Combination Products:Drug/Test Combination Products: 
IssuesIssues 

�� Strategy (use during drug development only)Strategy (use during drug development only) 

�� Competitive advantage (i.e. ID responders)Competitive advantage (i.e. ID responders) 

�� Timing (development, approval)Timing (development, approval) 

�� Cost (development, reimbursement)Cost (development, reimbursement) 

�� Availability of alternative therapy (what if none?)Availability of alternative therapy (what if none?) 

�� Platform (platform change)Platform (platform change) 

�� Complexity (pointComplexity (point--ofof--care vs. service laboratories)care vs. service laboratories) 

�� Clinical usefulnessClinical usefulness (i.e. therapeutic area, marketability)(i.e. therapeutic area, marketability) 
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SummarySummary 

�� FDA encourages the use ofFDA encourages the use of PGxPGx and provides a seriesand provides a series 
of tools (i.e. guidance, meeting opportunities) toof tools (i.e. guidance, meeting opportunities) to 
support the translation of pharmacogenomics intosupport the translation of pharmacogenomics into 
clinical practiceclinical practice 

�� The combination of drug therapy and use of devices isThe combination of drug therapy and use of devices is 
critical: a guidance to address the strategy and issuescritical: a guidance to address the strategy and issues 
of drug/test coof drug/test co--development is being drafteddevelopment is being drafted 

�� PGxPGx Data Submission guidance has been well receivedData Submission guidance has been well received 
and is successfully being implementedand is successfully being implemented 

�� Regulatory Agencies around the world are interestedRegulatory Agencies around the world are interested 
in pharmacogenomicsin pharmacogenomics –– FDA is leading the wayFDA is leading the way 
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Questions to SACGHSQuestions to SACGHS 

�� What does the SACGHS see as future policies thatWhat does the SACGHS see as future policies that 
need to be developed by FDA to foster the use ofneed to be developed by FDA to foster the use of 
pharmacogenomics in drug development?pharmacogenomics in drug development? 

�� As pharmacogenomics is becoming an integral part ofAs pharmacogenomics is becoming an integral part of 
the effort to personalize medicine, what can FDA do tothe effort to personalize medicine, what can FDA do to 
encourage industry to adopt this new paradigm ofencourage industry to adopt this new paradigm of 
evidenceevidence--based medicine as a business strategy?based medicine as a business strategy? 

�� Does the SACGHS have plans or suggestions for aDoes the SACGHS have plans or suggestions for a 
closer interaction between the sister agencies in thecloser interaction between the sister agencies in the 
department (i.e. FDA, CMS, NIH) as it relates todepartment (i.e. FDA, CMS, NIH) as it relates to 
activities in genomics?activities in genomics? 
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