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** More often cited as a solution by regulatory agencies than by industry /\ﬂ
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** Increased sensitivity and decreased variance compared with morbidity ;
endpoints ‘ /\ﬂ/
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(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
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.



4.1 Therapeutic indications

CELSENTRI, in combination with other antiretroviral medicinal products, 1s indicated for treatment-
experienced adult patients infected with only CCR5-tropic HIV-1 detectable (see section 4.2).

Before taking CELSENTRI it has to be confirmed that only CCRS5-tropic HIV-1 1s detectable (1.e.
CXCR4 or dual/mixed tropic virus not detected) using an adequately validated and sensitive detection

method on a newly drawn blood sample.

The Monogram Trofile assay was used in the clinical studies

of CELSENTRI (see sections 4.4 and 5.1). Other phenotypic and genotypic assays are currently being
evaluated. The viral tropism cannot be safely predicted by treatment history and assessment of stored

samples.




FDA Table of Valid"G€efidthic Biomarkers in the examples of

other Drugs

Context of Approved Drug Labels Associated with
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Representative Label Drug

Gastrointestinal stromal tumor  c-Kit expression “In vitro, imatinib inhibits [matinib
proliferation and induces apoptosis in gastro-intestinal stromal tumor (GIST) mesylate
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).”

CCR5 is a receptor site on the human T-cell that HIV uses to bind to the cell Maraviroc
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
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 poor metabolizer status is associated with diminished response Clopidogrel
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)

12851888
16226710
16294026

17933726
17933725
17933724
17933723
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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

Early exploratory clinical trials of a new Mab intended for the
treatment of SLE
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European Medicines Agency

U.S. Food and Drug Administration European Commission
Guiding principles
Processing Joint FDA EMEA Voluntary Genomic Data Submissions
(VGDSs)

within the framework of the Confidentiality Arrangement
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Call topic code:  IMI_Call 2008 1 05
Topic title: Qualification of Translational Safety Biomarkers
Project acronym: SAFE-T

Clinical biomarker qualification via SAFER and FASTER
EVIDENCE-BASED TRANSLATION

Project title:

Call topic code:  IMI_Call 2008 1 08
Topic title: Surrogate Markers for Vascular Endpoints

Project acronym: SUMMIT

Surrogate markers for Micro- and Macro-vascular hard
endpoints for Innovative diabetes Tools 1
»

Project title:
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Performance of new preclinical urinary
biomarkers of nephrotoxicity (PSTC data)

ROC curves
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Conclusions

Nown-clinical context:

Clinical context-

The unnary kidney BMs (Kmm-1, Albumm, Tota -Microglobulin, vnnary ©
Urmnary Trefoul Factor 2 and wrmary 'C].-mrm are mnsadamd a-:-:eptable m lhe context of
non-chmezl dmg development for the detection o

tubular or glomeralar with asseciated tubular 1mralvement.

They provide additional and complementary mfcmmation to BUN and serum creatinine to
correlate with luste-pathological alterations considered to be the gold standard.

Additional data on the comelation between the BM s and the evolution and reversibality, of
acute kidney mpwry are needed. Also, fnther knowledge on speciss-specificity 15 required.

It 15 recognise climical trials, the potenfial of
Kim-1, Albumin, Tota Tinary clusterin, Uninary Trefeul Factor 3
andmmar} Evmmﬂasdm:alﬂisﬁarME drug-mduced hdneym_;ur_l.- Untl further
data are available to comelate the BAs wath the eveolution of the nephmtumc ill‘l:El.?I.‘lﬂ]'.‘lE-., and
thetr reversibility, their general uss for memtoring nephrotesicity m ch stting cannot be
qualified.
The uze of these renal hiomarkers m climeal tnal
m order to gather firther data to qualify themwr
toxacity 1n man.




« Quantitative coronary angiography / measurement of the
lumen diameter

» or Intravascular ultrasound / measurement of both lumen
and plague dimensions

® for evaluating progression of atherosclerosis, assessing
the potential incremental benefit of new therapies

* Blood parameters for stratifying the risk of CV events



L'evel 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

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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Adapted from M. Buyse, IDDI, Louvain-la-Neuve, Belgium /\’/l/



* Multiple sclerosis: MRI to correlate with clinical
deterioration

e Parkinson Disease
e Alzheimer



 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
to guide dose selection of iImmunomodulators in
autoimmune diseases
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» Conflicts of interest
» Relevance to the consortium

Hans-Georqg.Eichler@emea.europa.eu




F$
C$
$ %
&$ 4

?3

7 @ ?/3/

Resources!






$ @ # H

F¢ 8
/H 4 !

C$ 8 % ?3 ! 13/ @
5 6" 3

| ! #



. H S %O



