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Question:

Can inherent variability in the genes
that regulate the key proteins involved
In cardiac cellular, biochemical and
humoral signaling be useful to the
clinician — or are they only useful in the
research laboratory?

(Is there such a thing as personalized
medicine?)



What is “personalized medicine [pharmacogenomics]”

Using genotype — rather
than just phenotype — as
a prognostic tool - and as
a means of defining
appropriate and
Individualized therapeutic
Interventions.

Human Genome:

» 25-30,000 genes

» 100,000 proteins

« 1 SNP/500-1000 NTs

» = >6M variances
reported, ~15M SNPs
In human genome




Fundamental Observations From
Clinical Experience & Clinical
Trials of Heart Failure Drugs

Supporting the Need of

Individualized Therapy:
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N Engl J Med 2004;350:2140



" Pnarmacogen etics”
“Pnarmacocgen omics”
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Commonly Used Heart Failure Drugs
Whose Effectiveness May Be Limited by
a Patient’'s Genotype

* Angiotensin Converting Enzyme
Inhibitors

 -Adrenergic Receptor Blockers
e Aldosterone antagonists
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A Biallelic Deletion Polymorpnism
in Intron 16 of tne ACE Gene
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ACE |/l Genotype Not Associated with
Incicence of Disease — but Is with

Transplant Free Survival
Incidence Survival

HF
1/ 22.3%

/D 47.4%

D/D 30.3%

479 patients, EF < 45%

Circulation 2001; 103:1644-48
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b-blocker

Placebo
Risk
—34 %
P <0.0001
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Arg Allele freq (BEST)
= 57% in blacks,

72% in non-blacks

(p <0.01)

Allele freq (BEST)
= 42% in blacks,
4.3% in non-blacks
(p <0.001)



Do SNPs | Jrluer ce -Dlocker 7. Effecis of
Bucindolol In Patlents with FlF
B E

n

BEST




BEST Trial
Hazard Ratios for Mortality by Subgroups
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BEST Investigators, NEJM 3441659-1667, 2001



(Increased Coupling)

Arg 389 homozygotes
HR = 0.62 (0.40, 0.96), p = .030

, =257

Gly 389 carriers

/ HR =0.90 (0.62, 1.30)

n=236

n =289

, h =258



Survival & CHF
Hospitalization

CHF Hospitalization

Survival

Liggett et al. PNAS 103:11288-11293, 2006



Effects of  -Adrenergic Receptor
Polyrorpnisms on Pnarmacologic T
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African-American Heart Failure Trial (A-HeFT)
Effects of Fixed Combination of I/H on Component
Endpoint of Death/Hospitalization/QOL Score

Reduced risk of death
by 43%

Reduced risk of
hospitalization by 33%

Taylor, A. et al. N Engl J Med 2004;351:2049-2057



Different Frequency of -344 “C” Allele In
Populations of Patients with Heart Failure

GRACE

GRAHF

A-HeFT

C allele associated with > aldosterone levels

J Am Coll Cardiol; 2006; 48; 1277-82



Effects of -344 T/C Allele SNP on Event-Free
Survival in Patients Enrolled in A-HeFT

J Am Coll Cardiol 2006;48:1277-82



Influence of a -344 “C” Allele (increased
aldosterone) on Composite Score in A-HeFT

C Allele associated with

J Am Coll Cardiol 2006: 48: 1277-82

Studies suggested that Aldosterone
Synthase polymorphisms might alter
response to drugs that modify the
aldosterone pathway



Potential Role of Genotype In the Care
of Patients with Heart Failure



Pharmacogeneiic targeting of cardiovascular drugs

Francis S. Collins, July 17, 2005
The Boston Globe




