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** More often cited as a solution by regulatory agencies than by industry
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** Increased sensitivity and decreased variance compared with morbidity 
endpoints
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Vectibix®

EGFR+, wild-type k-ras Colorectal Cancer



(from the December 16, 2008 FDA Oncologic Drugs Advisory Committee 
Meeting on kras)

[…] FDA also recognizes that there may be legitimate reasons for failure to 
prospectively consider early in drug development the impact of genomic 
biomarkers, primarily due to advances in the scientific knowledge of a drug or 
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biomarkers, primarily due to advances in the scientific knowledge of a drug or 
disease that occur while drug development is ongoing.
In the latter situation, […] the levels of evidence needed may differ depending 
on the claim being sought. For example, restriction of drug use to patient 
subsets to improve safe use of the drug might not require the same level of 
scientific rigor as claims for specific drug benefits.
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FDA Table of Valid Genomic Biomarkers in the 
Context of Approved Drug Labels

Biomarker Label Context
Examples of 
other Drugs 

Associated with 
this Biomarker

References
(PubMed ID)

Representative Label Drug

C-KIT 
expression

Gastrointestinal stromal tumor c-Kit expression “In vitro, imatinib inhibits
proliferation and induces apoptosis in gastro-intestinal stromal tumor (GIST) 
cells, which express an activating c-kit mutation.” “Gleevec is also indicated
for the treatment of patients with Kit (CD117) positive unresectable and/or 
metastatic malignant gastrointestinal stromal tumors (GIST).”

Imatinib 
mesylate

12851888
16226710
16294026

CCR5 -
Chemokine C-C 
motif receptor 

CCR5 is a receptor site on the human T-cell that HIV uses to bind to the cell 
allowing it to enter and begin replication.
“SELZENTRY, in combination with other antiretroviral agents, is indicated 
for treatment experienced adult patients infected with only CCR5-tropic HIV-
1 detectable, who have evidence of viral replication and HIV-1 strains 
resistant to multiple antiretroviral agents.”
“SELZENTRY blocks a specific receptor called CCR5 that CCR5-tropic HIV-
1 uses to enter CD4 or T-cells in your blood. Your doctor will do a blood test 

Maraviroc 17933726
17933725
17933724
17933723
17933722

1 uses to enter CD4 or T-cells in your blood. Your doctor will do a blood test 
to see if you have been infected with CCR5-tropic HIV-1 before prescribing 
SELZENTRY for you.” “Pharmacogenomics The impact of CCR5 promoter 
and coding sequence polymorphisms on the efficacy of maraviroc is being 
evaluated.”

CYP2C19 
Variants

CYP2C19 poor metabolizer status is associated with diminished response 
to Clopidogrel. The optimal dose regimen for poor metabolizers has yet to be 
determined. (Dosage and Administration-Pharmacogenetics) Based on 
Literature data, patients with genetically reduced CYP2C19 function have 
lower systemic exposure to the active metabolite of clopidogrel and 
diminished antiplatelet responses and generally exhibit higher cardiovascular 
event rates following myocardial infraction than do patients with normal 
CYP2C19 function. (Precautions-Pharmacogenetics) CYP2C19 is involved 
in the formation of both the active metabolite and the 2-oxo-clopidrogrel 
intermediate metabolite. Clopidrogrel active metabolite pharmacokinetic and 
antiplatelet effects as measured by ex vivo platelet aggregation assays, differ 
according to CYP2C19 genotypes. The prevalence of CYP2C19 alleles that 
result in intermediate and poor CYP2C19 metabolism differs according to 
race/ethinicity. (Clinical Pharmacology-Pharmacogenetics)

Clopidogrel
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• Link between genetic markers (e.g., HLA-B1*501) and severe
cutaneous reactions

• Biomarker PCR development programme (pivotal + exploratory) 
for a new product for metastatic melanoma
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• Early exploratory clinical trials of a new Mab intended for the 
treatment of SLE
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* Protocol Assistance = Scientific Advice for Orphan Medicinal Products
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• Quantitative coronary angiography / measurement of the 
lumen diameter

• or Intravascular ultrasound / measurement of both lumen 
and plaque dimensions 
® for evaluating progression of atherosclerosis, assessing 
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® for evaluating progression of atherosclerosis, assessing 
the potential incremental benefit of new therapies

• Blood parameters for stratifying the risk of CV events



• Level of expression of a certain receptor as parameter for 
suitability for treatment with a specific receptor antagonist 

• Measurement of tumour stem cells in peripheral blood as 
early sign of metastasis
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• Surrogate Threshold Effect methodology: treatment effect 
on the surrogate that would predict a statistically 
significant treatment effect on the true endpoint (clinical 
benefit). Examples could include imaging biomarkers 
(e.g. FDG-PET), histopathology biomarkers (e.g. Ki67), 
blood biomarkers (PSA), etc.
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• Multiple sclerosis: MRI to correlate with clinical 
deterioration

• Parkinson Disease
• Alzheimer
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• Measurement of a specific pathogen protein in the blood 
as an early signal of infections that are difficult to 
diagnose such as lung aspergillosis.

• Expression of interferon � /� - inducible genes in blood 
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• Expression of interferon � /� - inducible genes in blood 
to guide dose selection of immunomodulators in 
autoimmune diseases



! "��

�#�������� �$�� ������
��	
! "��

�#�����������$�
	���� �%�����&

#���
! �����"�����������	�����'��
�

%�����
�%��

���#����(��$�)� * �+�������,���	�-(+����#����(��$�)� * �+�������,���	�-(+�
! �%���	���%�
 ��%���'����)
! .������������'�+�)�/$
����%
	�������%���
! .������ �����%���
���
	���



4'��� )&%



�4�� %�%



�������	��������������%�%��	�(����

• Resources
• Conflicts of interest
• Relevance to the consortium

Hans-Georg.Eichler@emea.europa.eu
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