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1994 Cardiovascular Biomarkers




CV Biomarkers Today




NIH Biomarkers Detinition Working




‘ Types of Biomarkers

DRUG DEVELOPMENT
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Atherosclerotic Progression
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‘ Targeting stage for modification
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‘ Selecting technology based on MOA
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Surrogate for which clinical endpoint?

Angina
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Exercise capacity




“The surrogate “glass ceiling”
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'From Biomarker to Surrogate

Biological Indicator of
plausibility human pathology

Alters/predicts modified by

outcome | I intervention




Case Study
Anginal episodes

Angina = both a biomarker and a clinical
endpoint!

Atherosclerosis = decreased patency =
iIschemia = anginal symptoms

Indicator of
human pathology

Alters/predicts modified by

outcome I l intervention




Case Study
Anginal episodes

Correlations between angina and
angiographically detected CAD

Correlations between angina and
clinical events

Alters/predicts modified by

outcome I l intervention




Case Study
Anginal episodes

Nitrates, beta blockers and

calcium channel blockers all -
relieve anginal symptoms
hu ay

Surgical intervention relieves anginal
symptoms

Alters/predicts
outcome I l




Case Study
Anginal episodes

Not all interventions that improve

anginal symptoms improve cardiovascular
morbidity and mortality




Case Study
Anginal episodes

Angina = biomarker for CAD
Angina = clinical endpoint

Angina IS NOT a surrogate for
CV morbidity and mortality endpoint




There 1s a2 medical need...

cardiovascular disease places a great burden on
society.

cardiovascular disease is one of the leading causes
of death around the world

cardiovascular disease has a major impact on an
Individual’'s quality of life as a result of chronic pain,
activity restriction, unemployment and disabllity

In 2002 In the United States alone, > 62 million
Individuals had one or more type of cardiovascular
disease and that the direct and indirect cost of CAD
was over $110 billion.



R&D spending less productive

5/5,000 NCEs in preclinical proceed to

clinical
1/5 in clinical development are —
approved spending
Estimate cost to develop drug — less
o 1976 $54 million, 1987 $231 productive
million
o 1993 $359 million, 2001 $802
million*

> $ 26 billion spent on R&D in 2002
R&D costs double every 5 years

Costs increase as compound
s through pipeline

*Tufts Center for the Study of Drug Development, Nov 2001

VIABILITY




Innovation/Stagnation

“Challenge and Opportunity on the Critical Path
to New Medical Products”

FDA, March 2004
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Summary

Biomarkers for CV diseases
have been used for
decades — recent surge In
Interest and collaborative
efforts

Standard definitions are
Important components

A biomarker must meet
certain criteria before
reaching “surrogate” status

Biomarkers will help “ better
develop the science upon
which so many critical
public health decisions are
based.”
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