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Learning Objectives

1) Discuss the use of coronary calcium scoring for identifying 
cardiovascular risk. 

2) List and describe novel cardiovascular markers and their 
potential use in primary care. 

3) Describe newer methods for assessing cardiovascular risk in 
minority populations.
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The Cardiovascular Risk “Timeline”
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Traditional ASCVD Risk Factors

Non-Modifiable

Age
Men > 45 years old
Women > 55 years old

Sex

Race

Family History

Modifiable

High Cholesterol

Smoking

High Blood Pressure

Diabetes

Obesity

Alcohol

Physical Inactivity
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Pooled Cohort Equations Risk Calculator

10-year risk of MI, Stroke, or CV death

• Age
• Sex
• Race (Black/White)
• Total Cholesterol
• HDL Cholesterol
• Systolic BP
• Hypertension
• Diabetes
• Current smoking
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Pooled Cohort Equations Risk Calculator

10-year risk of MI, Stroke, or CV death

• Age
• Sex
• Race (Black/White)
• Total Cholesterol
• HDL Cholesterol
• Systolic BP
• Hypertension
• Diabetes
• Current smoking

PCE may overestimate risk in some and 
underestimate risk in others
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Additional tests to refine risk assessment

• Recognizing the imprecision of CVD risk prediction and the uncertainty clinicians and 
patients may encounter regarding the potential benefits of drug therapy for an 
individual patient at borderline or intermediate 10-year ASCVD risk, additional testing 
is reasonable. 

• In general, identification of subclinical atherosclerosis rather than use of serum 
biomarkers is preferred, because of the extensive body of evidence demonstrating 
the superior utility of atherosclerosis disease assessment, particularly with CAC 
measurement, over any serum biomarker for the prediction of future ASCVD events.

• Other modalities for assessing subclinical atherosclerosis, including carotid intima-
media thickness and carotid plaque burden assessment, are weaker predictors of 
overall ASCVD events compared with the CAC score. 

Lloyd-Jones DM, et al. Use of Risk Assessment Tools to Guide Decision-Making in the Primary Prevention of Atherosclerotic Cardiovascular Disease: A Special Report From the American Heart Association 
and American College of Cardiology. 2018 13
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Coronary Artery Calcium Scoring

~1 mSv

NHLBI, 2000

Many supporters, 1990

The Heinz Nixdorf RECALL 
(Risk Factors, Evaluation of 
Coronary Calcium and 
Lifestyle) Study 

2000, many sponsors

Heart Check America
Founded 1992
First Scanners in Chicago and LA
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Detrano et al. NEJM. 2008;358:1336-1345, Cited Over 2400 times per Google Scholar 16



Adding CAC to Standard Risk Factors

Silverman MG, et al. EurHeart J. 2014 Sep 1;35(33):2232-41. 

Total CHD Hard CHD
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CAC vs. Other Risk Markers

Yeboah et al.  JAMA. 2012;308:788-795

CAC improves ASCVD 
risk discrimination to a 
much greater degree 
than any other 
cardiovascular risk factor
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Greenland, P. et al. J Am Coll Cardiol. 2018;72(4):434-47. 19
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Risk Enhancing Factors
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Chol

Apo B

LDL

110 mg/dl LDL-C 110 mg/dl

A

1200 nmol/L

90 mg/dl

Pattern

LDL Particle #

Apo B

B

1800 nmol/L

120 mg/dl

1 dl 1 dl

130 mg/dl NHDL 160 mg/dl

Advanced Lipoprotein Testing

Otvos et al.  J Clin Lipid. 2011;5:105-113
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Intimal retention

Proinflammatory

Carrier of ox-PL

Lp(a)Prothrombotic Proatherosclerotic

Inhibits fibrinolysis

↑ PAI 1

Platelet activation

plasminogen

Lipoprotein (a) 

• Plasma concentrations of lipoprotein(a) are primarily genetically 
determined (90% of plasma concentration)

• Both mass (mg/dL) and particle concentration (nmol/L) assays– cannot 
easily convert between these
• Values ≥50 mg/dL or ≥125 nmol/L considered elevated

• ~20% of the population has elevated Lp(a)
• Blacks have higher levels than whites
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Clarke et al.  NEJM. 2009;361:2518-28

3145 cases with CAD, 3352 control subjects

Gene score 0-4 variant alleles associated with 
Lp(a) and CHD 23



“If REFs are to be considered, they must be incorporated into a validated model. Such models 
only exist for hsCRP (which does not improve population risk stratification) and CAC. Without 
such a model clinicians using a REF (or worse, many REFs) will erroneously stack the deck in 
favor of higher risks and over-value the information provided.” 

“Absent convincing evidence that REFs improve the risk stratification of the PCE and given the 
paucity of validated models that incorporate them, clinicians should continue to rely on the 
PCE for primary prevention decisions, understanding that the risk estimates represent 
frequentist probabilities.”
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Carnethon et al.  Circulation. 2017;136:e9393-e423

Hackler et al.  JAHA. 2019;8:e021729

Vasan et al.  Lancet Dig Health. 2022;4:e55-63 26



Thank you!

Questions/Discussion
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