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Biomarkers:
Analytical & Clinical Validation

Biomarker validation is the process of assessing 
the assay and its measurement performance 
characteristics, and determining the range of 
conditions (including clinical settings) under 
which the assay will give reproducible and 
accurate data

Wagner et al., Clin Pharm Therap 2007; 81: 104–107



Biomarker Qualification
•Biomarker qualification is the evidentiary 
process of linking a biomarker with biological 
processes and clinical endpoints.

•Qualification is verification that the biomarker is 
“fit-for-purpose”

Wagner et al., Clin Pharm Therap 2007; 81: 104–107



Why FDG-PET
• FDG-PET exploits the reliance of tumor cells on glucose and glycolytic 

metabolism to image cancers (Warburg Effect, strong mechanistic rationale)

• FDG-PET data can be assessed visually, or analyzed semiquantitatively or 
quantitatively

• FDG-PET is approved for use in the diagnosis, staging, and restaging of a 
variety of cancer types, and in these applications can significantly impact the 
clinical management of disease

• In a number of clinical settings (e.g., NSCLC, esophageal cancer, lymphoma), 
FDG-PET can provide an early measure of response to treatment with 
approved therapies

• With a few additional studies, FDG-PET could facilitate drug development and 
patient care by resulting in:

— Shorter duration of Phase II studies to evaluate new drug/regimen

— Accelerated approval in Phase III trials, with full approval contingent on 
evidence of clinical benefit (e.g., PFS, OS) after longer term follow-up

— Better patient care by ceasing ineffective therapies earlier
Kelloff et al. Clin Cancer Res 11: 2785–2808, 2005
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Understanding the Warburg Effect: 
Metabolic Requirements of Cell Proliferation



Initial Qualification of FDG-PET as a 
Surrogate Endpoint for Clinical Benefit

Baseline FDG-PET

Treat with Approved Chemotherapeutic 
Drug (Standard Therapy)

FDG-PET: Metabolic Response
(Predetermined Response Level)

Continue Treatment to Clinical 
Endpoint(s)―e.g., OS, DFS, PFS, OR by 

Conventional Measurement



Further Qualification (e.g., 2 Different Drugs with Different 
Mechanisms in a Specific Target Organ) of FDG-PET

as a Surrogate Endpoint for Clinical Benefit for
Evaluation of New Therapies

Baseline FDG-PET

Treat with New Therapy  vs. Standard Therapy

FDG-PET: Metabolic Response
(Predetermined Response Level)

If Response Is Met for Predetermined % of 
Patients, May Support Claim of Clinical Benefit 

and Accelerated Approval for New Therapy

Continue Treatment to Clinical Endpoint(s) OR Carry 
Out Confirmatory Trial with Clinical Endpoint(s)
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