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Abstract: Cardiovascular diseases (CVDs) remain a leading cause of mortality worldwide, necessitating continual advancements in risk 

assessment and management strategies. Coronary artery calcium (CAC) scoring has emerged as a pivotal tool in cardiovascular risk 

stratification, particularly for individuals at intermediate risk. This paper explores the transformative role of CAC scoring in 

revolutionizing risk assessment and guiding personalized management approaches for CVD prevention. We delve into the principles of 

CAC scoring, its clinical significance, and its integration into current guidelines and practices. Additionally, we review evidence 

supporting the efficacy of CAC scoring in refining risk prediction, optimizing therapeutic decisions, and improving patient outcomes. 

Furthermore, we discuss challenges and future directions for leveraging CAC scoring to enhance cardiovascular disease management.  
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1. Introduction 
 

Cardiovascular diseases (CVDs) continue to impose a 

significant burden on global health, accounting for substantial 

morbidity and mortality rates worldwide [7, 12, 38, 56]. 

Despite advances in preventive and therapeutic interventions, 

a considerable proportion of CVD events occur in individuals 

classified as intermediate risk based on traditional risk factors 

[9, 22, 34, 65, 71]. This underscores the need for more precise 

risk assessment tools to identify individuals at heightened risk 

and optimize preventive strategies. Coronary artery calcium 

(CAC) scoring has emerged as a promising approach to 

enhance risk stratification and refine therapeutic decision - 

making in cardiovascular disease management [3, 26, 39, 46, 

66]. By quantifying the extent of coronary artery calcification, 

CAC scoring provides valuable insights into the underlying 

atherosclerotic burden and facilitates tailored risk assessment 

[14, 23, 42, 62, 70].  

 

 
Figure 1: Coronary artery calcification predicts risk of CVD in patients with CAC 

 

This paper aims to elucidate the role of CAC scoring in 

revolutionizing risk assessment and guiding personalized 

management strategies for cardiovascular disease. 

Cardiovascular disease stands as the primary cause of 

mortality, with approximately 17.9 million fatalities 

attributed to CVDs in 2019, constituting 32% of all global 

deaths [5, 13, 24, 29]. In Saudi Arabia, CVD claims the lives 

of five individuals every hour, comprising 37% of all 

kingdom fatalities [1, 50, 68, 75]. Prompt and intensive 

treatment of atherosclerosis, aimed at mitigating the risk of 

cardiovascular (CV) events stemming from unstable or 

ruptured plaques obstructing blood flow, holds potential to 

reduce such risks. Atherosclerosis, the underlying cause of 

CVD, often develops early in life and is closely associated 

with elevated levels of LDL - C. The risk of recurrent CV 

events is notably elevated in individuals with established 
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atherosclerotic cardiovascular disease (ASCVD) [20, 32, 41, 

45]. The literature has extensively linked various modifiable 

risk factors to cardiovascular disease, including hypertension, 

elevated levels of low - density lipoprotein (LDL), reduced 

levels of high - density lipoprotein (HDL), glucose 

intolerance, and smoking. Total cholesterol levels equal to or 

exceeding 240 mg/dL, encompassing LDL, HDL, and 

triglycerides, pose increased risks. Low HDL levels, defined 

as serum concentrations below 40 mg/dL, were observed in 

18.4% of the U. S. population. Moreover, 71 million U. S. 

adults (33.5%) exhibited elevated LDL levels, with only 23 

million (33%) managing to regulate their LDL levels to the 

recommended target of less than 100 mg/dL [11, 17, 61, 82]. 

Extensive evidence from genetic, epidemiological, and 

clinical studies underscores the role of low - density 

lipoproteins (LDL) in inducing ASCVD. Randomized clinical 

trials investigating cholesterol - lowering medications have 

consistently demonstrated that reducing LDL cholesterol 

(LDL - C) yields significant reductions in new ASCVD 

events [6, 18, 73, 79]. The INTERHEART study found that 

elevated lipids have the most significant impact on the risk of 

myocardial infarction (MI). Specifically, low - density 

lipoprotein (LDL) levels are strongly correlated with 

coronary heart disease (CHD). For every 39 mg/dL (1 

mmol/L) reduction in LDL cholesterol (LDL - C), there is a 

20 - 25 percent decrease in the relative risk of CHD. Despite 

this knowledge, many patients with acute coronary syndrome 

(ACS), who are at high risk for cardiovascular events, fail to 

achieve their target LDL - C levels [51, 63, 77]. Lipoprotein 

(a), or Lp (a), is a modified form of LDL - C that has long 

been recognized as a risk factor for cardiovascular disease 

(CVD). It is recommended to test for Lp (a) levels in 

individuals with a family history of early ASCVD or a 

personal history of ASCVD that cannot be explained by other 

risk factors [8, 21, 30, 55].  

 

Principles of Coronary Artery Calcium Scoring: Coronary 

artery calcium (CAC) scoring involves the non - invasive 

assessment of coronary artery calcification using computed 

tomography (CT) imaging techniques [15, 33, 59]. 

Calcification within the coronary arteries is indicative of 

atherosclerotic plaque burden and is associated with an 

increased risk of adverse cardiovascular events [16, 28, 37]. 

The Agatston score, derived from CT images, quantifies the 

extent and severity of coronary artery calcification based on 

lesion density and area [27, 43, 54]. Higher Agatston scores 

are indicative of greater atherosclerotic burden and are 

associated with elevated cardiovascular risk [8]. Additionally, 

CAC scoring enables the calculation of age - and sex - specific 

percentiles to contextualize individual risk estimates and 

facilitate risk stratification [53, 57, 69].  

 

Clinical Significance of Coronary Artery Calcium Score: 

The coronary artery calcium (CAC) score is a measure used 

in cardiovascular disease management that carries significant 

clinical importance across various areas. Firstly, it refines risk 

prediction by helping identify individuals who are at 

intermediate risk of cardiovascular events [58, 64, 80]. These 

are individuals who may not be categorized as high risk based 

on traditional risk factors like age, cholesterol levels, and 

blood pressure, but who may still benefit from more 

aggressive preventive measures. By identifying these 

individuals through CAC scoring, healthcare providers can 

tailor interventions to reduce their risk [19, 44, 72].  

 

Secondly, individuals with elevated CAC scores are shown to 

have a substantially higher risk of future cardiovascular 

events. This finding prompts healthcare providers to 

implement more aggressive risk factor modification and 

therapeutic interventions in these patients. By addressing risk 

factors more intensively in individuals with high CAC scores, 

healthcare providers can potentially prevent future 

cardiovascular events. Additionally, CAC scoring facilitates 

shared decision - making between patients and clinicians [25, 

40, 52]. By providing tangible evidence of atherosclerotic 

burden, CAC scores empower patients to understand their risk 

better and make informed decisions about their preventive 

measures. This shared decision - making process can lead to 

greater adherence to preventive strategies and better 

outcomes. Furthermore, CAC scoring enhances risk 

stratification in specific populations, such as asymptomatic 

individuals with diabetes or familial hypercholesterolemia. 

These populations may have unique risk profiles that 

traditional risk assessment tools may not fully capture. By 

incorporating CAC scoring into risk assessment, healthcare 

providers can better identify those who may benefit from 

targeted screening and management strategies, thus 

optimizing care for these populations [14, 47, 83].  

 

Integration into Current Guidelines and Practices: The 

integration of coronary artery calcium (CAC) scoring into 

current cardiovascular risk assessment guidelines underscores 

its increasing significance in clinical practice. Professional 

societies such as the American College of 

Cardiology/American Heart Association (ACC/AHA) and the 

European Society of Cardiology (ESC) advocate for the 

consideration of CAC scoring in individuals at intermediate 

risk [18, 64, 77]. This inclusion serves to improve risk 

stratification and aid in therapeutic decision - making. 

Moreover, the 2018 ACC/AHA cholesterol guidelines 

specifically highlight the importance of CAC scoring in 

refining risk estimation and guiding the initiation of statin 

therapy in certain patient groups [60, 67, 81]. This 

acknowledgment underscores the utility of CAC scoring in 

identifying individuals who may benefit from more 

aggressive preventive measures. Although there may be slight 

differences in recommendations among guidelines, the 

widespread acceptance and adoption of CAC scoring in 

clinical practice reflect its efficacy in enhancing risk 

assessment and guiding preventive strategies. Its 

incorporation into guidelines signify its importance as a tool 

for improving patient care and outcomes in cardiovascular 

disease management [35, 48, 51].  

 

Efficacy in Optimizing Therapeutic Decisions: Coronary 

artery calcium (CAC) scoring is instrumental in guiding 

therapeutic decisions aimed at preventing cardiovascular 

disease. High CAC scores serve as a crucial indicator, 

identifying individuals who would benefit the most from 

aggressive risk factor modification and pharmacological 

interventions [74, 78]. This allows healthcare providers to 

prioritize interventions for those at highest risk, potentially 

preventing future cardiovascular events. Moreover, initiating 

statin therapy based on CAC scoring has been demonstrated 

to enhance the accuracy of risk prediction and reduce 
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cardiovascular events, particularly in individuals at 

intermediate risk. By tailoring statin therapy initiation to CAC 

scores, healthcare providers can better allocate resources and 

interventions to those who are most likely to benefit [49, 76, 

84]. Furthermore, CAC - guided treatment strategies promote 

personalized medicine by tailoring interventions to individual 

risk profiles. This personalized approach optimizes the 

allocation of healthcare resources and ensures that 

interventions are targeted towards those who will benefit the 

most. Additionally, CAC scoring serves as a valuable tool for 

assessing treatment response and monitoring disease 

progression over time. By tracking changes in CAC scores, 

healthcare providers can continuously reassess risk and adjust 

management strategies accordingly, leading to more effective 

risk stratification and management over the long term [2, 10, 

36].  

 

2. Challenges and Future Directions 
 

The widespread adoption of coronary artery calcium (CAC) 

scoring, despite its clinical benefits, encounters several 

challenges and considerations that need to be addressed. 

Firstly, concerns regarding radiation exposure and healthcare 

costs associated with CT imaging represent significant 

barriers to the routine implementation of CAC scoring in 

clinical practice. These concerns may lead healthcare 

providers to hesitate in recommending CAC scoring for all 

patients, particularly those at lower risk. Additionally, there 

are disparities in access to imaging facilities and variations in 

interpretation protocols, which can affect the consistency and 

reliability of CAC scoring results. This variability may 

undermine the confidence of healthcare providers in the 

utility of CAC scoring and its ability to inform clinical 

decision - making effectively. To overcome these challenges, 

future research efforts should focus on refining risk prediction 

models that incorporate CAC scoring alongside other 

cardiovascular biomarkers. This approach could help mitigate 

concerns regarding radiation exposure and healthcare costs by 

identifying the most appropriate candidates for CAC scoring. 

Furthermore, advancements in imaging technology and risk 

assessment algorithms hold promise for improving the 

accuracy and accessibility of CAC scoring in diverse patient 

populations. These advancements could enhance the 

reliability of CAC scoring results and make it a more widely 

accepted tool in cardiovascular risk assessment. Collaborative 

efforts among stakeholders, including clinicians, researchers, 

and policymakers, are crucial for facilitating the integration 

of CAC scoring into routine clinical practice. By working 

together, these stakeholders can address existing challenges, 

standardize interpretation protocols, and optimize the role of 

CAC scoring in cardiovascular disease management.  

 

3. Conclusion 
 

Coronary artery calcium (CAC) scoring marks a significant 

advancement in cardiovascular risk assessment, signaling a 

shift in the paradigm of how we understand and manage 

cardiovascular health. It provides a powerful means to refine 

risk prediction and tailor personalized management strategies. 

By quantifying the amount of calcium deposits in coronary 

arteries, CAC scoring offers a direct measure of 

atherosclerotic burden, allowing healthcare providers to 

identify individuals at elevated risk of experiencing 

cardiovascular events such as heart attacks or strokes. Armed 

with this information, clinicians can implement targeted 

preventive interventions, such as aggressive risk factor 

modification and appropriate pharmacological therapies, to 

mitigate these risks and improve patient outcomes. Despite 

the challenges and considerations surrounding its 

implementation, the widespread adoption of CAC scoring 

holds immense promise for transforming cardiovascular 

disease management. By integrating this innovative tool into 

clinical practice, healthcare professionals can revolutionize 

preventive cardiology practices, moving towards a more 

proactive approach to cardiovascular health. Ultimately, this 

shift has the potential to significantly reduce the burden of 

cardiovascular disease and improve the overall quality of care 

for patients. .  
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