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Overview

• Biomarkers in Drug Development

• Integration of biomarkers in drug development

• FDA’s efforts to encourage biomarker development and 
qualification

• Take home points 
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Biomarkers

Definition: A biomarker is “a characteristic that is 
objectively measured and evaluated as an indicator of 
normal biological processes, pathogenic processes, or 
biological responses to a therapeutic intervention”

Biomarkers Definitions Working Groups: Biomarkers and Surrogate Endpoints: 
Preferred Definitions and Conceptual Framework. Clin. Ther. Pharmacol. 2001;69:89-95.



Biomarkers in Drug Development

 Molecular pathways underpinning disease
 Mechanism of action of therapeutics

 Preclinical safety assessment
 Clinical trials

• Safety Assessment
• Dose selection
• Stratification 
• Patient selection/enrichment 
• Surrogate end Point

 Companion Diagnostic

• Selection of right patients for increased efficacy/safety 4

Prototype
Design or
Discovery

Clinical DevelopmentBasic 
Research

FDA Filing/
Approval &
Launch

Preclinical
Development Phase I Phase II Phase III
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Pathways to facilitate integration of 
biomarkers in drug development



Amur et al, Clin. Pharm. Ther. 98 (1) 34-46,  2015
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Biomarker Qualification (BQ)
Definition: 
A conclusion that within a carefully and specifically stated “context of 
use” the biomarker has been demonstrated to reliably support a 
specified manner of interpretation and application in drug 
development

Context of use:
“Context of use” is a comprehensive statement that fully and clearly 
describes the manner and purpose of use for the biomarker in drug 
development. 

• Use Statement:
Name, identity and purpose of use of the biomarker in drug 
development

• Conditions for qualified use:
Comprehensive description of conditions and boundaries for the 
biomarker to be used in the qualified setting



Biomarker Qualification Concept 
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Considerations for Biomarker Qualification
• Type and COU of the biomarker for use in drug development 

• Biological rationale for use of the biomarker (if available)

• Characterizations of the various relationships among the biomarker, the clinical 
outcomes, and the treatment (where applicable) required for the proposed COU.

• Assay considerations (analytically validated method and understanding of 
potential sources of variability in the measurement).

• Type of data available to assess the strength of association of the biomarker with 
its proposed clinical outcome: retrospective or prospective, registry data, and/or 
randomized controlled trial (RCT) data.

• Reproducibility of data (need for test dataset and confirmatory dataset).

• Use of appropriate, pre-specified statistical methods to demonstrate the 
hypothesized relationships for the COU.

• Strength of evidence: the level of evidence depends on the type of biomarker and 
its COU. 9
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Initiation

Consultation 
and Advice 

Stage

Review

Letter of Intent (LOI) received, Biomarker 
Qualification Review Team (BQRT) formed, internal 
meeting, decision to proceed, send briefing  document 
specifications to submitter. Biomarker Qualification Review Team 
(BQRT), is comprised of representatives from the appropriate review division, 
biostatistics, and others based on expertise needed to evaluate the submissions

Briefing document received, reviewed, internal 
meeting, pre-meeting comments, face-to-face 
Meeting- Iterative process

Full submission package received, review by BQRT, 
internal meetings, request additional information (if 
needed), qualification recommendations.

Biomarker Qualification Process

CDER Qualification Recommendation is issued as a draft guidance in federal register and 
posted on the FDA Guidance Web Page.

Public comments are received and the draft guidance revised, as needed and final 
guidance issued
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http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DrugDevelopmentTools
QualificationProgram/ucm284076.htm

List of FDA-Qualified Biomarkers
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Average time for biomarker qualification process (Expanded Context of Use): 2 – 3 Years

Clearance and Publication of 
Guidance and FR Notice 

Drafting the 
Biomarker Guidance

2-4 months

Clearance of 
guidance and 

FR notice

2 -4 months

Public Comment
and Finalization
of Miniguidance

~ 4 months

Initiation Consultation & 
Advice

Review

LOI 
Consideration

2 - 4 
months

Briefing 
Document 
Evaluation

2 – 4 months 
per iteration

Full Qualification 
Package Evaluation

9 - 12 months

Biomarker Qualification Process- Timeline

Note: The timeline is based on our experience to date and may vary. This timeline does 
not capture the time needed by submitters to generate the data and submit the  necessary 
documents (LOI, Briefing document, and Final Qualification Package) or requested 
additional information.
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FDA’s Efforts to Encourage 
Biomarker Development 

and Qualification 



Guidances
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http://www.fda.gov/downloads
/Drugs/GuidanceComplianceRe
gulatoryInformation/Guidances
/UCM230597.pdf

http://www.fda.gov/downloads/drugs
/guidancecomplianceregulatoryinform
ation/guidances/ucm332181.pdf

http://www.fda.gov/downloads/dru
gs/guidancecomplianceregulatoryin
formation/guidances/ucm285297.p
df
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New Initiatives



CPIM (Critical Path Innovation Meeting)

• Discussion of the science, medicine, and 
regulatory aspects of innovations in drug 
development; nonbinding

• Not a meeting about a specific approval pathway

• Scope includes early biomarkers & clinical 
outcome assessments, natural history studies, 
technologies (not manufacturing), clinical trial 
designs and methods

• Outcomes include CDER perspective on role of 
innovation in drug development; proposals for 
future collaborations
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http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DrugInnovation/ucm395888.htm

http://www.fda.gov/down
loads/Drugs/GuidanceCo
mplianceRegulatoryInfor
mation/Guidances/UCM4
17627.pdf



Letters of Support
This is a letter issued to a submitter that briefly describes CDER’s thoughts on the potential value 
of a biomarker and encourages further evaluation. This letter does not connote qualification of 
a biomarker. It is meant to enhance the visibility of the biomarker, encourage data sharing, and 
stimulate additional studies.
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6 letters issued to date

http://www.fda.gov/Drugs/Devel
opmentApprovalProcess/ucm434
382.htm



Joint FDA-EMA LOI
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http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DrugDevelo
pmentToolsQualificationProgram/ucm422888.htm



Limited COU

CDER provides an avenue to qualify a biomarker for a 

“limited” context of use in order to expedite the integration 

of the biomarker in drug development and to possibly 

generate additional data that can help in qualifying the 

biomarker for the “expanded” context of use.
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Communication
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Communication

• Enhanced interaction with submitters

• Frontloading COU discussions

• Enhanced interactions with consortia, NCATS, FNIH, 
and Critical Path Institute

• International interactions (EMA/IMI)

• Presentations

• Publications

• FDA webpage- Information for submitters



FDA Webpage
Information for the Submitters

• Contact Information and Submission Procedures
• Submission Help

– Cover letter template
– LOI template
– FDA-EMA Joint LOI template
– Briefing Document template
– Biomarker Qualification Submissions Checklist
– Context of Use explanation
– COU example for a hypothetical biomarker
– FAQs

• Additional Information
– BQ Presentation (recorded)
– Relevant BQ-related Publications 23



28http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DrugDevelopmentTools
QualificationProgram/ucm409960.htm

June, 
2015
Update

http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DrugDevelopmentToolsQualificationProgram/ucm409960.htm
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16/24 submitters
agreed to add 
their 
Submission 
information to 
the FDA webpage
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Survey to identify 
biomarkers needed 

in drug development



FR Notice- Survey

• Goal: Identifying Potential Biomarkers for Qualification and 
Describing Contexts of Use to Address Areas Important to Drug 
Development

• Logistics: Published on February 13, 2015 with a deadline of 
April 14, 2015. Extended to May 15, 2015

• Two options given for providing responses
- Docket (35 responses received)
- Survey Monkey (38 responses received)
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Traumatic Brain Injury

Pancreatic

Infectious

Metabolic

Protein Misfolding

Cardiovascular

Renal

Pulmonary

Miscellaneous

Musculoskeletal

Hepatic

Autoimmune

Oncology

Neurology

2

2

2

3

3

4

4

4

5

6

6

8

12

22

Number of Responses Obtained in 
Different Disease Areas

Survey Results
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Survey Results
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Initiating collaborative 
efforts aimed at 

developing evidentiary 
standards 



Discussions on Evidentiary Standards
Workshops  

• PhRMA-FDA  workshop in 2007
• Institute of Medicine Workshop on Biomarker Qualification in 2009 
• FDA-cosponsored “Biomarkers workshop” with HHMI in 2013
• FDA-cosponsored Brookings meeting on “Advancing the Use of 

Biomarkers and Pharmacogenomics” in 2014 
• FDA-cosponsored workshop with M-CERSI and PSTC “Evidentiary 

Considerations for Integration of Biomarkers in Drug Development 
“held today (August 21, 2015)

• NIH-FDA Workshop planned for October, 2015
• FNIH-FDA Workshop planned for 2016
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2008 2009 2010 2011 2012 2013 2014 2015

1st nephrotox BMs Guidance DDT 
Qualification 
(draft)

2nd nephrotox 
BMs

Cardiac toxicity 
BMs

Histopath 
Guidance 
(draft)

Guidance DDT 
Qualification (final)

Invasive 
Aspergillosis BM

CDER DDT 
Qualification 

MAPP

HHMI Level of 
Evidence Meeting

LOS 

Brookings 
Meeting

CPIM 
Guidance 

and 
MAPP

LOI Harmonization

FR notice -
BQ survey

Timeline for Salient BQ-related Efforts

CPIM 
introduced

OND 
survey

Quarterly EMA-FDA 
teleconferences

M-CERSI 
Meeting-
Aug 2015

BMQ
Guidances and MAPPs

FDA-EMA collaboration

CPIM

Meeting/workshop

OND survey

LOS

LOS

FR notice- survey Plasma 
fibrinogen 

in COPD

Total 
Kidney 

Volume in 
ADPKD

LOS

LOS

LOS

LOS



Take Home Points

 Biomarkers can be integrated into drug development 
through either of the two pathways: 
1. Regulatory submissions for drug approval in the 

context of a single drug or 
2. Biomarker qualification

 Biomarker Qualification is intended for biomarkers that 
will be used in multiple drug development programs

 Biomarker Qualification is a voluntary process
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 Early engagement with FDA on biomarker qualification 
encouraged

 CDER has streamlined the BQ process, to improve 
communication both internally and externally and has 
launched new initiatives to encourage biomarker 
development and qualification

 CDER has conducted a survey to identify potential 
biomarkers for qualification in areas important to drug 
development

Take Home Points contd….
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Thank You!

Shashi.amur@fda.hhs.gov

mailto:Shashi.amur@fda.hhs.gov
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Back-up Slides
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DDT 
Qualification

Clinical 
Outcome 
Assessment

Biomarkers

Animal Models 
(Animal Rule)

Drug Development Tools (DDT) 
Qualification at CDER, FDA

DDTs are methods, materials, or measures that aid drug development
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http://www.fda.gov/downloads/Drugs/
GuidanceComplianceRegulatoryInformation/
Guidances/UCM230597.pdf

http://www.fda.gov/Drugs/DevelopmentApproval
Process/DrugDevelopmentToolsQualification
Program/default.htm

DDT Qualification at CDER, FDA



40http://www.fda.gov/downloads/AboutFDA/CentersOffices/OfficeofMedicalProdu
ctsandTobacco/CDER/ManualofPoliciesProcedures/UCM407254.pdf
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