Genetic testing has changed dramatically...

e Increase in number
e Increase in complexity
* Increase in availability

G E N OVATIONS:

s €icnemmes Tar Prit sluned Ll s

[custom Fit for Life! Bl

@i@fﬁm () Navigenics A

WNxy GENETICS 1S ABOUT
FAvailable TO GET PERSONAL

. don't panic, we're here to halp
sk i5Cis unique as yoaur DA




Genetic testing has changed dramatically...

e Increase in number
* Increase in complexity
* Increase in availability

e [ncrease in clinical relevance




Clopidogrel (Plavix)

e Drug Functions:
 Works by preventing platelets
from forming clots
» Must be activated by specific
enzymes (P450)

e (Clinical Observations:

e Commonly used in patients at
risk for heart attacks and
strokes

e However, it does not work for
about 30% of the U.S.
population

e Research Question: why is this
drug ineffective in nearly 1/3 of
the population?




Clopidogrel (Plavix): The Evidence

JAMA

T ORIGINAL CONTRIBUTION

Association of Cytochrome P450 2C19
Genotype With the Antiplatelet Effect
and Clinical Efflcacy of Clopldogrel Therapy

Figure 2. Genome-Wide Assodation Study of Adenosine iphosphate-Stimulsted Platelet
Aggregation in Resporse to Clopldogret
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Drug Relabeling: Clopidogrel
* November 1997: FDA approved clopidogrel for the reduction of
atherosclerotic events

May 2009: FDA added first pharmacogenomic information to label:

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
folowing myocardial infarction than do patients with normal CYP2C19 function

November 2009: Precaution upgraded to a warning
March 2010: Warning upgraded to a “Boxed Warning”

WARNING: DIMINISHED EFFECTIVENESS IN POOR METABOLIZERS
See full prescribing information for complete boxed warning.
= Effectiveness of Plavix depends on activation to an active metabolite by the cytochrome P450 (CYP)

system, principally CYP2{19.
Poor metabolizers treated with Plavix at recommended doses exhibit higher cardiovascular event
rates following acute coronary syndrome {ACS) or percutaneous coronary intervention (PCI) than
patients with nermal CYP2C19 function.
Tests are available to identify a patient’s CYP2C19 genctype and can be used as an aid in
determining therapeutic strategy.
Constder alternative treatment or treatment strategies in patients identified as CYP2C19 poor
metabolizers.




Genetic Tests must provide...

e Analytic Validity

o (Clinical Validity NEVER
SAY THAT

IN A DNA
o Clinical Utility




Two types of Genetic

Tests

* Level of regulatory oversight oddly
disparate

e Difference not apparent to patients

and health care providers.




Devices
Medicare Medicaid

LLabs using LDTs or Test
FDA reviewed Kits Kits




Longstanding and Long recognized
Problems

e 1997 NIH/DOE Genetic Testing Task Force
Recommendations

e 2000 SACGT Recommendations

e 2008 SACGHS Recommendations




NIH is Building a Genetic Testing Registry

To improve research and public health through:
e Increasing transparency

* [ncreasing consumer, physician, and researcher access to
information

* Increasing marketplace competition

Seeking broad public input on ‘ A

the design of the registry
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