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ABSTRACT: Atherosclerosis, a chronic inflam-

matory disease leading to cardiovascular 

disease, is a major global health challenge. 

Coronary artery calcium scoring has emerged 

as a critical tool in assessing the risk of athero-

sclerotic cardiovascular disease by quantify-

ing calcified plaque in coronary arteries via 

computed tomography scans. Coronary artery 

calcium scoring has been integrated into mul-

tiple guidelines for superior risk stratification 

and personalized treatment approaches. We 

discuss the basic concept of coronary artery 

calcium scoring, its interpretation, and the 

advantages and limitations of incorporating 

it into cardiovascular risk assessment strategies.

Early detection, lasting 
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Coronary artery calcium scoring is a valuable tool for refining 
cardiovascular risk assessment, particularly in intermediate-risk 
individuals.
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A therosclerosis, a type of chronic 
inflammation that is marked by 
the buildup of lipid-rich plaque 

within the walls of the arteries, is the lead-
ing cause of cardiovascular disease, includ-
ing coronary artery disease, cerebrovascular 
disease, and peripheral artery disease.1 As 
the disease progresses, it can lead to unsta-
ble atherosclerotic plaque rupture, vascu-
lar narrowing, or blockage due to platelet 
aggregation and thrombosis, which results 
in acute cardiovascular disease.2 This patho-
logical process begins early in life and is 
influenced by genetic, environmental, and 
lifestyle factors. Historically, atherosclerosis 
was observed in ancient populations, thus 
underscoring its long-standing impact on 
human health.1 Despite advances in med-
ical interventions and preventive strate-
gies, atherosclerosis remains a major global 
health burden, which highlights the signifi-
cance of early detection and effective risk 
assessment.3

Coronary artery calcium scoring
Assessment and interpretation
Coronary artery calcium scoring (CACS) is 
a noninvasive, specialized computed tomog-
raphy (CT) scan of the heart that is used 
to assess the presence of calcified plaque in 
the coronary arteries [Figure]. It is used in 
evaluating the risk of atherosclerotic cardio-
vascular disease in asymptomatic patients 
and offers a direct measure of subclinical 
atherosclerosis. It requires approximately 

10 minutes of patient time in the procedure 
room. The radiation exposure of the scan 
does not exceed 1.0 mSv, which is compa-
rable to that of a screening mammography 
(approximately 0.8 mSv) and lower than 
the yearly radiation exposure (i.e., natural 
environmental radiation) of approximately 
3.0 mSv. CACS has been incorporated into 
various guidelines and criteria, where clini-
cally suitable, including those of the Society 
of Cardiovascular Computed Tomography 
and the Society of Thoracic Radiology.4-8 
The presence of calcium in the coronary 
arteries is strong evidence of atheroscle-
rotic plaque.9 

The Agatston score is the most common 
method for detecting “regions of interest”  
in the coronary arteries that contain calcium 
deposits. Additionally, it helps determine 
the overall size of lesions that are larger than 
1 mm2 and the highest calcific density of 
lesions that are more than 130 Hounsfield 
units.10,11 The Hounsfield unit is a quanti-
tative scale used to measure the density of 
various tissues on a CT scan.12 The Agatston 
score is typically calculated using a CT data 
set with slice thickness ranging from 2.5 to 
3.0 mm.13 The Society of Cardiovascular 
Computed Tomography developed the Cor-
onary Artery Calcium Data and Reporting 
System (CAC-DRS), which recommends 
reporting the total Agatston score and the 
regional distribution of CACS and provides 
risk stratification based on the quantified 
calcium score.4
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To support clinical decision making, 
the CAC-DRS aims to create a standard-
ized method for reporting CACS findings 
on all noncontrast CT scans, regardless of 
the reason for the scan, and for providing 
recommendations for future patient man-
agement. The CAC-DRS categories, based 
on the Agatston score, aid understanding 
of heart attack risk, where scores above 
zero guide doctors to recommend lifestyle 
changes such as diet adjustment, exercise, 
and smoking cessation. When the score 
is zero, there is no calcified plaque and a 
very low risk of a coronary heart disease 
event [Table], which supports the decision 
to defer statin therapy while focusing on 
lifestyle modifications. A score from 1 to 
99 indicates there is some calcified plaque 
and a mild risk of a coronary heart disease 
event, which supports considering statin 
therapy and addressing modifiable risk 
factors. Scores from 100 to 299 indicate 
there is a greater burden of calcified plaque 
and a moderate risk of a coronary heart 
disease event. Scores of 300 and higher 
suggest there is a large amount of calcified 
plaque and a moderate to severe risk of a 
coronary heart disease event. In this case, 
aggressive preventive interventions, such as 
moderate- to high-intensity statin therapy, 
the addition of other lipid-lowering medi-
cations and aspirin, and referral to a car-
diologist, may be needed.13-16 Additionally, 
CACS results are compared against refer-
ence data from the Multi-Ethnic Study of 
Atherosclerosis to determine the patient’s 
percentile, which indicates their coronary 
artery calcium burden relative to others in 
their demographic group.17 Age, sex, and 
ethnicity/race are considered in estimating 
the percentile.

An initial scan for risk stratification is 
recommended at 42 years of age for men 
and 58 years of age for women who have 
no risk factors.18 The recommended age 
is 6.4 years earlier for individuals who 
have diabetes.18 This implies there is a 
25% likelihood of a CACS result greater 
than zero in women with diabetes at age 
50 and in men with diabetes at approxi-
mately age 36 to 37.18 The initial step in 

evaluating asymptomatic patients for pri-
mary prevention is to determine their risk 
of atherosclerotic cardiovascular disease by 
referencing risk scores such as the Framing-
ham Risk Score, the Reynolds Risk Score, 
and the Pooled Cohort Equations Risk 
Calculator.19

In British Columbia, CACS is not cov-
ered under the Medical Services Plan.20 
However, select hospitals may offer the test 
to patients at no cost, and private diagnos-
tic laboratories provide it for a fee. Fam-
ily physicians and specialists can order the 
test, provided it is supported by appropriate 
clinical indications and considerations.

Advantages and limitations
CACS is a superior tool for assessing car-
diovascular risk compared with traditional 
risk factors and other markers, because 
it can help identify the patient group for 
therapeutic interventions, and it offers a 
highly personalized risk assessment. Addi-
tionally, it can enhance patient adherence 
to long-term treatment strategies, including 
dietary modifications, exercise regimens, 
and statin medications, which contributes 
to more effective and tailored health care.21 

However, CACS has some limitations. 
It identifies only calcified plaque, not 
noncalcified (soft) plaque, and it does not 

LAD

LCx

FIGURE. Sample coronary artery calcium scoring CT scan. A significant burden of calcified plaque can 
be seen in this patient with a high coronary artery calcium score, in both the left anterior descending 
(LAD) artery and the left circumflex (LCx) artery. The total calcium score was 944: left main coronary 
artery: 0, LAD artery: 643, LCx artery: 128, right coronary artery: 173.

CAC-DRS  
category

Agatston  
score

Visual assessment  
score

Risk of a coronary  
heart disease event

0 0 0 Very low

1 1–99 1 Mild

2 100–299 2 Moderate

3 ≥ 300 3 Moderate to severe

TABLE. Coronary Artery Calcium Data and Reporting System (CAC-DRS) categories determined by 
Agatston score and visual assessment score.
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differentiate between stable and unstable 
plaque. The composition of plaque is crucial 
to understanding the true risk of cardiovas-
cular events.3 Additionally, it may have lim-
ited predictive value in specific populations, 
such as younger individuals and those with 
diabetes. In these groups, the absence of 
coronary calcium does not necessarily mean 
there is a low risk of cardiovascular events, 
in part due to the potential for noncalcified 
plaque to be present.18 CACS also does not 
provide detailed information about plaque 
morphology or the degree of stenosis in 
coronary arteries.22 This may lead to a lack 
of precision in assessing the severity and 
clinical significance of atherosclerotic car-
diovascular disease. Last, while CACS has 
the potential to optimize risk stratification, 
the upfront cost of the procedure and sub-
sequent follow-up testing may be a concern. 
The overall cost-effectiveness of integrat-
ing CACS into routine cardiovascular risk 
assessment needs careful consideration.3

Furthermore, CACS does not replace 
CT coronary angiography, especially in 
patients with concerning symptoms of 
coronary heart disease. CT coronary 
angiography performed noninvasively by 
administration of intravenous contrast pro-
vides direct visualization of the coronary 
artery lumen and is capable of detecting 
both calcified and noncalcified plaque. It 
assesses the anatomical severity of steno-
sis and is commonly used in symptomatic 
patients and those with abnormal exercise 
stress test results. Moreover, invasive coro-
nary angiography allows for immediate 
therapeutic intervention, such as percuta-
neous coronary intervention or stenting, 
when necessary. Although CT coronary 
angiography provides greater anatomic 
detail and functional assessment, it is asso-
ciated with higher radiation exposure and 
procedural risks compared with CACS. 
Therefore, while CACS is suitable for pri-
mary prevention and risk stratification, 
CT coronary angiography remains the 
gold standard for diagnosing and manag-
ing obstructive coronary heart disease in 
symptomatic patients and those with high 
pretest probability.16,23

Despite these limitations, CACS is a 
useful tool for assessing atherosclerotic 
cardiovascular disease risk, particularly in 
certain populations. However, health care 
professionals must be aware of these limita-
tions and use CACS in conjunction with 
other clinical information for a more com-
prehensive risk evaluation. 

The power of zero
The Multi-Ethnic Study of Atherosclerosis 
indicated that a CACS result of zero is the 
most significant negative risk marker among 
various clinical and imaging tests for car-
diovascular risk. Low-risk patients with a 
CACS result of zero had a very low prob-
ability of developing coronary heart disease 
and of other cardiovascular disease events 
over a 10-year follow-up period.24 The 
score significantly reduced the posttest risk 
assessment compared with other risk indi-
cators, such as high-sensitivity C-reactive 
protein and carotid intima-media thickness. 
Furthermore, the absence of coronary artery 
calcification, indicated by a CACS result of 
zero, led to the most accurate significant 
downward adjustment of cardiovascular 
risk assessment. Thus, individuals initially 
assessed as having moderate or high risk 
based on traditional factors could have their 
risk downgraded after a CACS result of 
zero and thus potentially avoid unnecessary 
treatments such as statin therapy.24

Canadian Cardiovascular 
Society guidelines
In Canada, CACS is used selectively rather 
than for routine screening. The Canadian 
Cardiovascular Society’s 2021 guidelines 

recommend CACS scanning for individuals 
age 40 and older who are at intermediate 
risk (10.0% to 19.9% based on risk scores 
such as the Framingham Risk Score) and 
for whom treatment decisions are uncer-
tain. In these individuals, CACS can help 
refine cardiovascular risk and guide deci-
sions regarding statin therapy. Specifically, 
the presence of a CACS result greater than 
zero can prompt the use of more aggressive 
prevention strategies, such as statin therapy, 
in those who may not have otherwise been 
recommended for treatment.6

Conclusions
CACS is a valuable tool for refining car-
diovascular risk assessment, particularly in 
intermediate-risk individuals. The integra-
tion of novel biomarkers alongside CACS 
may further enhance early detection and 
personalized prevention strategies and thus 
ultimately reduce the burden of atheroscle-
rotic cardiovascular disease. n
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