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From Risk Factors to Genetics and Serum
Biomarkers

e Major risk factors & risk scores

e Risk Prediction Beyond Traditional Risk Factors
e Biomarkers

o Family History

e Genetics and Genomics




Progression from Risk Factors
to Clinical Cardiovascular Disease

Major Traditional Risk Factors:
SBP, DBP, Cholesterol, LDL, HDL,

Diabetes Mellitus

Clinical Cardiovascular Disease:
Heart Failure,
Arrhythmia, Myocardial Infarction,
and Stroke




Framingham Heart Study

Downtown Framingham, MA (circa 1960)

1948 —1958 —1968 — 1978 —1988— 1998 — 2008 >

Original cohort: N = 5209 men and women (ages 28-62)
1644 spouse pairs, 596 extended families

Offspring study: N = 5124 men and women (ages 5-7C
1576 spouse pairs, 3514 biological offspring

Third Generation study: m

N=—4000 men and women
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“Factors of Risk” for CVD

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

The Framingham Study

Winram B, Eassen, M0, THOoMAs B, Dyvwnee, sn, FACE,
AnmaHan Eacad, M., FACE, NICHOLAS REVOTSEIE, MDD,
: AND Josern Stoxes, LTI, s

Framingham, Muassachusells

A RCHREASINGLY RELIABLE EsTIMATES of the  Since it has been emablished that coronary
4 prevalence and incidence of coronary  atherosclerosis is present for many years

Annals of Internal Medicine
November 1961
Vol. 55, No.1

High Blood Pressure
Increased Cholesterol
Smoking

Diabetes

Family History

Male Gender
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Framingham Heart Study: 60 Years Young

Framingham Tribute by Secretary Leavitt DHHS, NIH and BUMC, November 29, 200
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ATP Ill Guidelines: Steps 1-8

STEP 4 If 2+ risk factors (other than LDL) present without CHD or
CHD risk equivalent, assess 10-year (short-term) CH risk (use
Framingham risk score




. [
3.7 _8.5 R .
25.3
40.1
51.5 =
I |



Tertile of FHS Risk Score, Age 50
Men Women
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Major Traditional Risk Factors:
SBP, DBP, Cholesterol, LDL, HDL,
Diabetes Mellitus
Emerging BioMarkers: Metabolic,
Inflammation, Thrombosis, Redox

\
4

Clinical Cardiovascular Disease:
Heart Failure,
Arrhythmia, Myocardial Infarction,
and Stroke






Reclassification:hsCRP & Family History

Ridker PM. JACC 2007;49:1
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Multiple Biomarkers & Incident CVD

Biomarkers in Model:

CRP, BNP, NT-ANP,aldosterone,
renin, fibrinogen,

D-dimer, PAI-1, HCY; and urinary
albumin/creatinine ratio.

Wang et al. NEJM 2006;355:2631.






Major Traditional Risk Factors:
SBP, DBP, Cholesterol, LDL, HDL,
Diabetes Mellitus
Emerging BioMarkers: Metabolic,
Inflammation, Thrombosis

4

Subclinical Disease of Arteries,
Ventricle and Conduction System

4

Clinical Cardiovascular Disease:
Heart Failure,
Arrhythmia, Myocardial Infarction,
and Stroke
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Detarrmineants

Major Traditional Risk Factors:
SBP, DBP, Cholesterol, LDL, HDL,
Diabetes Mellitus
Emerging BioMarkers: Metabolic,
Inflammation, Thrombosis

4

Subclinical Disease of Arteries,
Ventricle and Conduction System

4

Clinical Cardiovascular Disease:
Heart Failure,
Arrhythmia, Myocardial Infarction,
and Stroke

Envirornirnerital

Mocdlificeation



Premature CVD In Parents* or Siblings**
Leads to Increased Relative Risk of CVD



Adapted frorn Ginspurg G



Science October 27 2005:431:931






2006- : Genome-Wide Association Studies
(GWAS) of 100K-1,000K SNPs
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GenorneWide Assoclatior)
Cenotype Prienotype Associziiorn
Independent Replicatior
Fine Mapping, Hesequencing
Funciional Stucies

Genornic Clinical Trials

Applications for Genornic Medicine
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Gene

OR
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Homozygotes for the risk allele
comprise 20-25% of Caucasian

and have a ~30-40% Increased
risk of CHD.
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“Blocks” of Correlated SNPs
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Framingham (SNP Health Association
Resource) SHARe GWAS Design



Framingnam SHAR
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NHLBI SNP Genotyping and
Assoclation Projects
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Commercialized Personal Genetic Testing



Predict, Prevent, PersonalizeGene X Diet--
Hepatic Lipase -514(C/T), HDL and Fat Intake



Reicder vl et al, NEJM 2005:2285,
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Summary

Risk factor algorithms
novel biomarkers
Subclinical atherosclerosis imaging

Family history
Genome-wide association studies

personalized genomic medicine



