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BACKGROUND

The 2018 American College of Cardiology/American Heart
Association cholesterol guidelines recommend substantially
increasing use of coronary artery calcium testing.1 In particu-
lar, they say it is appropriate for interested individuals aged 45
to 75 with a 10-year risk of atherosclerotic cardiovascular
disease (ASCVD) between 7.5 and 20%, who do not smoke,
have diabetes, or already use a statin. If a patient has a CAC of
0, the guidelines advise that statin use is not necessary.
However, calcification and ASCVD risk both increase with

age.2 The implications of this on the appropriateness of imag-
ing are not known. We sought to clarify howmany people this
recommendation might affect and how aging might alter the
potential impact of this recommendation on treatment choices.

METHODS

We used data from the Multi-Ethnic Study of Atherosclerosis
(MESA), a large, community-based prospective cohort study
of heart disease.3 We identified the subgroup of MESA par-
ticipants who CAC testing would be considered appropriate in
the 2018 cholesterol guidelines. We developed cubic splines
fitted on age to address nonlinearities. We performed logistic
regression then postestimation prediction using the cubic
splines to estimate the likelihood a patient coronary calcium
screening will be eligible for testing at each age. We used
fractional polynomial regression of the relationship between
age and the numbers of risk factors to be eligible for testing to
learn how many risk factors would have to be positive for a
patient to be appropriate at each age. We then examined the
likelihood a test will have a CAC of 0 at each age.

This study received exemption from the Michigan Medi-
cine IRB and we were given data access from BioLincc. All
code is available at https://github.com/jeremysussman/
cacAge. This study received exemption from the Michigan
Medicine IRB.

RESULTS

Of 6745 participants in theMESA studywith a CAC scan, 808
subjects were outside of the guideline recommended age range
of 45–75. A total of 3879 had a 10-year ASCVD risk outside
the range of 7.5 to 20% recommended for testing. Eight
hundred seven-three of the remaining patients either had dia-
betes, were current smokers, were on any lipid-lowering med-
icine, or had an LDL > 190. Consequently, only 17% (N =
1185) are eligible for CAC testing according to the guidelines
(Fig. 1). CAC testing is considered appropriate for only 15%
of 45-year-olds. The rate of appropriate testing is highest at
age 67, at 37%. CAC testing will be guideline-appropriate for
under 1% of women under age 55 in MESA.]–>
The number of appropriate CAC scans with no calcium,

which are the only ones that alter an individual’s treatment
recommendation, will decline dramatically across the age
range (Fig. 2). At age 45, we estimate 80% will have a CAC
of 0. By age 75, it is under 40%.]–>

CONCLUSION

Coronary calcium screening could help risk refinement for
millions of Americans. Here, we found that the likelihood a
patient will be guideline-eligible, the risk factor profile of
those who are, and the likelihood the test will lead to a change
in treatment recommendation change dramatically with age.
For no age will eligibility exceed 40% of the population and
under 20% are eligible until age 60. Limitations of this study
include the non-representative nature of MESA data. By the
current guidelines, CAC screening will rarely be appropriate
for younger people and only in thosewith multiple risk factors,
but in younger patients, the results will be much more likely to
be zero. These findings will likely impact the public health
impact, effectiveness, and cost-effectiveness of CAC test.

This work has not been presented publically.
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Figure 1 Probability of being appropriate for CAC testing by age of MESA participants.
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Figure 2 Probability of having a CAC score of 0 by age.

Sussman et al.: Age and Coronary Artery Calcium TestingJGIM 387

http://dx.doi.org/10.1016/j.jacc.2018.11.002


2. McClelland RL, Chung H, Detrano R, Post W, Kronmal RA. Distribution
of coronary artery calcium by race, gender, and age: results from the Multi-
Ethnic Study of Atherosclerosis (MESA). Circulation. 2006;113(1):30–37.

3. McClelland RL, Jorgensen NW, Budoff M, et al. 10-Year Coronary Heart
Disease Risk Prediction Using Coronary Artery Calcium and Traditional
Risk Factors: Derivation in the MESA (Multi-Ethnic Study of
Atherosclerosis) With Validation in the HNR (Heinz Nixdorf Recall) Study

and the DHS (Dallas Heart Study). J Am Coll Cardiol. 2015;66(15):1643–
1653.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Sussman et al.: Age and Coronary Artery Calcium Testing JGIM388


	The Impact of Age on the Likely Impact of Coronary Calcium Testing in the 2018 Cholesterol Guidelines
	BACKGROUND
	METHODS
	RESULTS
	CONCLUSION

	This link is http://orcid.org/0000-2158-,",
	References




