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Overview

Why biomarkers for CVD risk prediction?
Assessing single biomarkers: CRP
Assessing multiple biomarkers

What Is the future of biomarkers?




Concept of cardiovascular “risk factors”

Factors of Risk in the Development of Coronary Heart Disease—
Six-Year Follow-up Experience

The Framingham Study

WiLriam B. KANNEL, M.D.,, THOMAS R. DAWBER, M.D., F.A.C.P.,
ABraAM KAGaN, M.p., F.A.C.P., NICHOLAS REVOTSKIE, M.D.,
AND Josepu StokEs, ITI, M.p.

Framingham, Massachusetts

Age, sex, hypertension, hyperlipidemia, smoking, diabetes,
(family history), (obesity)

Kannel et al, Ann Intern Med 1961




Not all individuals with coronary heart
disease have traditional risk factors
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Khott et al, JAMA 2003




Biomarkers, subclinical disease, and CVD
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C-reactive protein




CRP and cardiovascular risk
In apparently healthy men
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Quartile of Plasma C-Reactive Protein

Ridker et al, NEJM 1997




CRP: epidemiologic studies

Ridker, Circulation 2003




Recommending wider use of CRP



CRP and the lay press



Should we be measuring CRP?









Does high relative risk imply good
clinical utility?



Limitations of relative risk



Limitations of relative risk



AUC =0.90

AUC = 0.65
AUC =0.50



C-statistics (AUC) and CRP



Other measures of model accuracy
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What about other biomarkers:
the “multimarker” approach












“Multimarker” approach

Marker Pathway




Mortality First CVD




Multiple biomarkers and
ROC curves for CVD prediction



Multiple markers and c-statistics In
Framingham



Multimarker score and calibration
for CVD risk



Multimarker score and
“reclassification’




Summary



Future directions



Is It possible to Increase the c-statistic?

Blankenberg, S. et al. Circulation 2006;114:201 -208



IS It possible to increase the c-statistic?
Heart and Soul Study



C-statistic
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Most current biomarkers correlate
with each other



The search for novel biomarkers



Cells as biomarkers



