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Key points

• Types of biomarkers

• Companion versus complementary dx 

• Standardize/harmonize/collaborate

• Validating surrogates

• Composite/ orthogonal tests

– Embrace complexity
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Types of Biomarkers

Biomarker categories defined by the BEST (Biomarkers, EndpointS, and other Tools) Resource, available at: http://www.ncbi.nlm.nih.gov/books/NBK326791.
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Context of Use is Central to Biomarker Validation, 
Approval/Clearance, Qualification

• Considerations when developing context of use
– Identify the question you are trying to answer
– Identify the biomarker
– Purpose of use in drug development
– Interpretation and decision/actions made based on the 

biomarker
Amur, S. FDA’s Biomarker Qualification Program Educational Module Series. 
https://www.fda.gov/BiomarkerQualificationProgram
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Companion versus complementary 
diagnostic

• Companion diagnostic: test that is essential for 
the safe and effective use of a drug

• Complementary diagnostic: a test that may 
inform or improve the benefit-risk of a drug for 
a given patient
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Selected Examples of FDA approved therapies and 
Companion Dx

Therapy Biomarker and disease Device Trade Name(s) Tech

Afatinib; gefitinib EGFR  mutations in mNSCLC Therascreen EGFR RGQ PCR 
Kit

PCR

Erlotinib; osimertinib EGFR mutations in  mNSCLC Cobas EGFR Mutation Test 
V2 (for both tissue and 
plasma)

PCR

Pembrolizumab PD-L1 expression mNSCLC PD-L1 IHC 22C3 pharmDx IHC

Crizotinib ALK rearrangement in 
mNSCLC

Vysis ALK Break Apart FISH 
Probe Kit, VENTANA ALK 
(D5F3) CDx Assay

FISH, IHC

Trametinib; dabrafenib BRAF mutations in 
melanoma

THxID BRAF Kit PCR

Dabrafenib; trametinib, 
crizotinib; gefitinib

BRAF mutations, ROS1 
rearrangements, EGFR 
mutations in mNSCLC

Oncomine Dx Target Test 
(NGS)

NGS

Venetoclax 17p deletion CLL Vysis CLL FISH FISH

Rucaparib BRCA ovarian cancer Foundation Focus CDx BRCA 
Assay

NGS
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Selected examples of complementary diagnostics

PFS by PD-L1 <1% Checkmate 067 PFS by PD-L1 >1% Checkmate 067
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Selected examples of complementary diagnostics

Forest Plot: OS Based on PD-L1 Expression – Checkmate-057

Forest Plot: PFS Based on PD-L1 Expression – Checkmate-057
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The value of pre-competitive initiatives

• Lessons learned from PD-L1 IHC: multiple sponsors 
developing their own CDx in isolation may lead to 
confusion in the clinic
– IASLC-AACR Blueprint effort sought to harmonize PD-L1 IHC 

assays 

• Friends of Cancer Research: TMB harmonization

• BloodPac: data commons, developing minimal technical 
data elements (MTDE) for Liquid Biopsy developers

• FNIH: developing reference materials for CtDNA assays/ 
bake offs
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Surrogate Endpoint: “reasonably likely” versus “established”

• Accelerated Approval: accept surrogate endpoint reasonably 
likely to predict clinical benefit
– Serious conditions/ high unmet medical need
– Better than available therapy
– confirmatory postmarketing studies
– >90 AAs in Oncology since 1992, failure to confirm benefit is rare

• Regular Approval: established surrogates or improvement in 
direct measures of “feels, functions, survives”
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Example #1 of validated surrogate endpoint: HIV-RNA

• Prior to 1997
– death or OI approval 

endpoint

• After 1997
– 24-week HIV-RNA

accelerated approval

– 48-week HIV-RNA
regular approval

• Combination antiretroviral 
therapy (cART) has 
transformed life expectancy
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Example #2 of validated surrogate endpoint: BCR-ABL PCR in CML

Hughes TP, Kaeda J, et al. NEJM 2003

Hughes TP, Hochhaus, et al. Blood 2010
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Example #2 of validated surrogate endpoint: 
BCR-ABL PCR in CML

Dasatinib
(N=259)

Imatinib
(N=260)

MMR

12 month 52% 34%

60 month 76% 64%

MMR (at any time) defined as BCR-ABL ratios <0.1% by RQ-PCR in 
peripheral blood samples standardized on the international scale. These 
are cumulative rates representing minimal follow-up for the time frame 
specified

Nilotinib
(N=282)

Imatinib
(N=283)

MMR

12 month 44% 22%

24 month 62% 38%

60 month 77% 60%

MMR defined as BCR-ABL/ABL ratios <0.1% by RQ-PCR in peripheral 
blood samples standardized on the international scale, which 
corresponds to a greater than or equal to 3 log reduction of BCR-ABL 
transcript from standardized baseline. 

12 month MMR used as accelerated approval endpoint for imatinib-naïve 2nd

Gen ABL KIs
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• Patient level

Meta-analysis techniques

Munshi NC, Avet-Loiseau H et al. JAMA Oncology 2017
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• Trial level 

Meta-analysis techniques

Blumenthal GM, Karuri S, Zhang H, et al. J Clin Oncol. 2015 Mar 20;33(9):1008-14.   
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Chalmers et al Genome Medicine 2017
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Thank you!

Follow @FDAOncology on Twitter

Visit www.fda.gov/OCE

https://twitter.com/FDAOncology
http://www.fda.gov/OCE

