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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.
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 Diagnostic Biomarkers

- Identify patients with a particular disease or a disease 
subset

 Prognostic biomarkers

- Indicate future clinical course with respect to a specified 
clinical outcome, in the absence of therapeutic 
intervention

 Predictive biomarkers

- Identify patients likely to respond (favorably or 
unfavorably) to a specific treatment
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Response biomarkers
- Indicate that biological response has occurred in a patient after 
having received a therapeutic intervention 

• Pharmacodynamic biomarkers

- Indicators of intended activity of the therapeutic

- Not necessarily strong predictors of efficacy

• Efficacy-response biomarkers 

- Predict specific disease-related clinical outcome

- Could serve as primary clinical endpoints or surrogates for a clinical 
end point

• Safety-related response biomarkers

- Indicators of potential adverse drug reactions

- Likely to be specific for a type of drug toxicity, usually organ specific
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 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

Prototype
Design or
Discovery

Clinical Development
Basic 
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
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Amur et al, Clin. Pharm. Ther. 98 (1) 34-46,  2015
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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
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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.
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Biomarker Qualification Process

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 Qualification Package received, reviewed by 
BQRT, internal meetings, request additional 
information (if needed), qualification 
recommendations.

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/D
evelopmentApprovalProcess/
DrugDevelopmentToolsQualif
icationProgram/ucm284076.
htm
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What types of submissions are we seeing 
for Biomarker Qualification?
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Where are The Submissions in the 
BQ Process?

August, 
2015
Update
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16/24 submitters
agreed to add 
their Submission 
information to 
the FDA webpage
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Biomarker Qualification Process-
Timeline
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 Identify promising biomarkers potentially useful in drug development  

 Availability of a reliable method to measure the biomarker (preferably 

analytically validated at this stage)

 Context of Use of the biomarker- How (manner and purpose of use) can the 

biomarker(s) be used in drug development programs? 

 Collect available data, evaluate gaps in the knowledge

 Usefulness of available data for qualification (retrospective data acceptable); 

which studies to select and why

 Additional studies needed? Plan studies- consult FDA early

 Consider resources needed 

 Consider Design principles, data standardization, and data sharing needed

 Prospective statistical analysis plan

 Testing/confirmatory data sets
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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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Efforts to Support 
Biomarker Qualification
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http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DrugDevelo
pmentToolsQualificationProgram/ucm422888.htm
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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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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 a voluntary process 
intended for biomarkers that will be used in 
multiple drug development programs
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Once qualified, a biomarker can be used by drug 
developers for other applications without re-
review, for the qualified COU

Early engagement with CDER on biomarker 
qualification encouraged

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

Shashi.amur@fda.hhs.gov
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