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For decades, clinicians have relied on traditional risk calculators to guide statin initiation for primary prevention 

of atherosclerotic cardiovascular disease (ASCVD). These tools, while useful, often leave a significant number 

of patients in an intermediate risk category, making the decision to prescribe statins less straightforward. The 

question remains whether a more direct measure of subclinical atherosclerosis could improve risk stratification 

and personalize treatment.

K E Y  TA K E AWAY S

º The Pivot: Coronary artery calcium (CAC) scoring provides an imaging-based, direct measure of 

atherosclerotic burden, offering a more granular risk assessment than traditional calculators alone.

º The Data: A CAC score of zero identifies a low-risk subgroup where statin therapy may be safely deferred, 

even in the presence of some traditional risk factors. Conversely, a high CAC score can reclassify 

individuals into a higher risk category, warranting statin initiation.

º The Action: Consider CAC scoring for intermediate-risk patients where the decision to initiate statin therapy 

is uncertain, using the results to guide shared decision-making.

Preventing atherosclerotic cardiovascular disease (ASCVD) remains a cornerstone of primary care, with statins serving 

as the primary pharmacological intervention. Current guidelines for statin initiation largely depend on established risk 

prediction models, which integrate factors like age, sex, cholesterol levels, blood pressure, and smoking status. These 

models, however, are population-based and can sometimes misclassify individual risk, leading to either overtreatment 

or undertreatment in specific patient groups. A significant proportion of patients fall into an 'intermediate risk' category, 

where the net benefit of statin therapy is less clear, prompting a need for more refined risk assessment tools.

Coronary artery calcium (CAC) scoring, performed via non-contrast computed tomography (CT) of the chest, directly 

quantifies the calcified plaque burden in the coronary arteries. This calcification is a specific marker of atherosclerosis, 

reflecting the cumulative effect of traditional risk factors over time. The Agatston score, the most commonly used metric, 

assigns a numerical value based on the number, size, and density of calcified lesions. A higher score indicates a greater 

atherosclerotic burden and, consequently, a higher risk of future cardiovascular events. This imaging modality offers a 

unique window into the actual presence and extent of subclinical disease, moving beyond mere statistical probabilities.

Refining Risk Stratification with CAC
The utility of CAC scoring lies in its ability to reclassify patients from intermediate risk categories into either lower or 

higher risk groups, thereby informing statin decisions. For instance, a patient with several traditional risk factors but a 
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CAC score of zero (indicating no detectable coronary calcification) is often considered to be at a very low risk for future 

cardiovascular events. This finding can provide reassurance and may allow for the deferral of statin therapy, avoiding 

unnecessary medication burden and potential side effects. This approach aligns with a more personalized medicine 

paradigm, where treatment is tailored to an individual's actual disease state rather than solely on statistical averages. The 

Oxford Handbook of Cardiology provides further detail on these stratification methods.

Conversely, an individual classified as intermediate risk by traditional calculators, but found to have a high CAC score 

(e.g., >100 Agatston units), is reclassified into a higher risk category. For these patients, statin therapy is strongly 

recommended, as their elevated CAC score indicates significant subclinical atherosclerosis and a heightened risk of 

myocardial infarction, stroke, or cardiovascular death. This reclassification helps identify individuals who would benefit 

most from aggressive lipid-lowering strategies, ensuring that those with actual disease burden receive appropriate 

intervention. The presence of calcium is a powerful predictor, often outweighing several traditional risk factors when it 

comes to predicting future events.

The mechanism behind CAC's predictive power is straightforward: calcification is an integral part of advanced 

atherosclerotic plaque. While not all plaques calcify, the presence of calcium is a strong indicator of chronic plaque 

formation and arterial wall inflammation. This process begins years before clinical symptoms manifest, making CAC 

a valuable tool for early detection of disease progression. The score reflects the total burden of disease, not just the 

presence of a single lesion, offering a comprehensive view of arterial health. It is a direct measure of the disease, rather 

than a surrogate marker.

Clinical Implementation and Considerations
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Implementing CAC scoring into routine clinical practice requires careful consideration. The procedure itself is 

non-invasive and involves a low radiation dose, comparable to a mammogram. But it does incur a cost, and its widespread 

use would necessitate changes in healthcare infrastructure and reimbursement policies. The primary target population 

for CAC scoring remains those in the intermediate risk category, where the decision to initiate statins is ambiguous. It is 

not generally recommended for very low-risk individuals (who are unlikely to have significant calcium) or very high-risk 

individuals (who already warrant statin therapy regardless of their CAC score).

Patient preferences and shared decision-making are paramount when discussing CAC scoring. Some patients may prefer 

to avoid medication if their CAC score is zero, while others may be motivated to adhere to statin therapy more rigorously 

if they see objective evidence of atherosclerosis. The visual nature of the CT scan can be a powerful motivator for lifestyle 

changes and medication adherence. Still, the interpretation of the score must be communicated clearly, emphasizing that 

a zero score does not confer absolute immunity from future events, nor does a high score mean an event is inevitable. It 

is a probabilistic tool, not a deterministic one.

The absence of specific, large-scale randomized controlled trials directly comparing CAC-guided statin initiation to 

guideline-based initiation is an obvious caveat. Most evidence supporting CAC scoring comes from large observational 

cohorts and meta-analyses, which demonstrate its strong prognostic value. While these studies are compelling, they 

do not offer the same level of evidence as a randomized trial for guiding treatment decisions. The optimal frequency 

of repeat CAC scoring in individuals with initial non-zero scores remains an area of ongoing research. The current 

consensus generally advises against routine repeat screening unless there is a significant change in risk profile or clinical 

symptoms.

Where it Falls Short
CAC scoring does not provide information on soft, non-calcified plaques, which can also be rupture-prone and lead to 

acute coronary syndromes. A zero CAC score, while indicating a low risk of future events, does not entirely rule out the 

presence of non-calcified plaque. This limitation means that while a zero score is reassuring, it is not a perfect indicator of 

complete absence of disease. The test is also less informative in younger individuals (under 40-45 years) who may have 

significant non-calcified plaque burden before calcification becomes evident. In these younger populations, traditional 

risk factors may still be the primary drivers of statin decisions.

The interpretation of CAC scores also requires clinical judgment, especially in specific populations such as those with 

chronic kidney disease or certain inflammatory conditions, where calcification patterns might differ. The test is a valuable 

adjunct, but it does not replace a thorough clinical assessment and consideration of all individual risk factors. Its role is to 

refine, not replace, existing risk assessment strategies. The cost-effectiveness of widespread CAC screening also remains 

a subject of debate, particularly in healthcare systems with limited resources. Balancing the benefits of improved risk 

stratification against the economic implications is a critical policy consideration.

CLINICAL IMPLICATIONS

For clinicians grappling with intermediate-risk patients, CAC scoring offers a tangible, objective measure that 

can cut through the ambiguity of traditional risk calculators. The ability to show a patient a zero score, and 

confidently defer statin therapy, is invaluable for reducing polypharmacy and improving patient satisfaction. 

Conversely, presenting a high score can powerfully motivate adherence to statin regimens and lifestyle 
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modifications, transforming abstract risk into concrete evidence of disease.

The challenge lies in integrating this tool seamlessly into existing workflows without creating unnecessary 

testing or alarm. It is not a universal screening tool, but rather a targeted intervention for specific patient 

populations. Educating both clinicians and patients on the nuances of CAC interpretation will be essential for 

avoiding misapplication or misinterpretation of results, as patient outcomes depend on it.

From an industry perspective, the increasing adoption of CAC scoring could shift prescribing patterns, 

potentially reducing statin use in very low-risk individuals while increasing it in those with high subclinical 

disease burden. This refinement aligns with the broader push for personalized medicine, ensuring that 

resources are directed where they will have the greatest impact. The next step for the field is to establish 

clear, guideline-backed recommendations for its use, moving beyond expert consensus.
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