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▪ Background and History
▪ CAC vs Risk Factors/Scores
▪ CAC in Different Populations
▪ What do the guidelines say?

Agenda



✓ CAD is a major cause of death in the United States and worldwide. 
✓ Atherosclerosis begins early in life and progresses silently until clinical symptoms 

occur late in the disease.
✓ Coronary arterial calcification occurs almost exclusively in atherosclerotic plaques. 
✓ Not all plaques are calcified but total atherosclerotic plaque burden is proportional to 

the total calcium burden. Generally thought to represent about 1/5 of plaque burden.
✓ CAC may be present with areas of minimal or severe disease, so it is suboptimal for 

site-specific detection of luminal stenosis. 

BACKGROUND







✓ Multidetector row CT or EBCT
✓ Gated to diastole to minimize coronary motion. 
✓ Typically, prospectively ECG-triggered scanning mode with 2.5- to 3.0-mm thick 

axial images.
✓ Quantity of calcium is scored as the area affected on the scan multiplied by a 

weighting factor depending on the Hounsfield unit density of the calcium deposits.
✓ Radiation dose is low, typical effective dose of 1.5 mSv ~ 1 to 2 mammograms 

performed on each breast

HOW IS IT DONE?



2013 participants, mean age 71 years





Prognostic power of CAC for coronary events in asymptomatic patients 



CAC and Framingham Risk Score equivalents 



CAC 
vs 

Risk Factors/Scores



Cohort of 44,052 asymptomatic individuals 
RFs: (1) current smoking, (2) HLD, (3) DM, (4) HTN, and 
(5) FHx of CAD. 
Followed for 5.6±2.6 years all-cause mortality.





Mortality rate (per 1000 person-years)



4,129 subjects, Age 45 to 75 years, 53% female







Okwuosa et al. J Am Coll Cardiol. 2011;57:1838–45. 



Use CAC for risk stratification while view 
traditional risk factors as potentially 

treatable targets.





Combined cohort of 44,052 asymptomatic individuals





Kaplan-Meier Survival Curve According to CAC Scores
Total population



KMC in Men

KMC in Women



Clinicians should not down classify risk in patients who have coronary 
artery calcium scores of zero but who are persistent cigarette 
smokers, have diabetes, have a family history of ASCVD, or, possibly, 
have chronic inflammatory conditions.
 
In the presence of these conditions, a coronary artery calcium of zero 
does not rule out risk from noncalcified plaque or increased risk of 
thrombosis.









CAC in Special Groups



MESA Study
6722 men and women, age 45 to 84 years 

38.6% white, 27.6 black, 21.9% Hispanic, and 11.9% Chinese.









• 90% of women in MESA were classified as "low risk" based on FRS. The 
prevalence of CAC (CAC score > 0) in this “low-risk” subset was 32% (n = 
870). 

• Compared with women with no detectable CAC, low-risk women with a 
CAC score greater than 0 were at increased risk for CHD (hazard ratio, 
6.5; 95% confidence interval, 2.6-16.4) and CVD events (hazard ratio, 
5.2; 95% confidence interval, 2.5-10.8). 

• Advanced CAC (CAC score > or = 300) was highly predictive of future 
CHD and CVD events compared with women with nondetectable CAC and 
identified a group of “low-risk” women with a 6.7% and 8.6% absolute 
CHD and CVD risk, respectively.















10,377 individuals, mean age 54
40% current smokers



Cox proportional hazard cumulative survival for 
smokers and non-smokers





• 980 asymptomatic patients
• Greater baseline CAC was strongly associated with 

initiation of ASA therapy, dietary changes, and 
increased exercise.



4,511 individuals without known CAD compared to 
438 individuals with established ASCVD.
Mean age was 57.6 +/- 12.4years (56% male)





What Guidelines Say?















All dedicated CAC scans and all non-gated non-contrast 
chest CT scans irrespective of the indication. 



$50-400
Most insurances do not cover





✓ CAC is simple and highly reproducible with low radiation
✓ CAC offers direct assessment of the total burden of coronary 

calcified plaque
✓ CAC integrates the upstream effects of all risk and genetic factors 

over the life of an individual 
✓ CAC overcome inherent challenges in one-time measures of 

individual risk factors which may be highly variable over time.
✓ CAC has high quality evidence as one of the strongest individual 

tests for determining long-term ASCVD risk.

Take Home Message



What CAC is equates to secondary prevention?
a. 100
b. 1000
c.  300
d.  400

Questions



What is the "warranty period" of a CAC of zero; that is, 
when should someone with low 10-year ASCVD risk be 
rescanned?

a. Never
b. 5 years
c. 1 year
d. 10 years
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