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Genetic and epidemiologic studies have demonstrated that elevated serum levels of Lp(a) increase risk for atherosclerotic vascular disease (ASCVD), with guidelines suggesting that levels ≥50 mg/dL or ≥125 nmol/L be used as a risk-enhancing factor when adjudicating ASCVD risk (1). However, several obstacles have limited routine Lp(a) assessment and result application in clinical practice. These include the lack of a standardized quantification method, variable expression among different races and ethnicities, and the lack of clear guidance when to treat along with limited therapeutic options when an elevated test result is received. There is a need for a more targeted approach that goes beyond contemporary risk stratification paradigms with the goal to be more aggressive at implementing known risk reducing therapies, especially among younger individuals with elevated risk [e.g., high Lp(a) and family history of ASCVD] who might not otherwise meet standard indications for statin and other therapies. One strategy would be to link Lp(a) testing with an established tool for assessing ASCVD risk, known to improve risk discrimination. Coronary artery calcium scoring (CAC) is an ideal candidate given its increasingly prevalent use, previously shown association with Lp(a), and the potential benefits of a dual risk stratification system (2–5).

To better understand the potential utility of CAC and Lp(a) for ASCVD risk, it is important to characterize the individual and joint associations that CAC and Lp(a) have with ASCVD incidence in diverse populations (Table 1). Given the varying pathophysiology between CAC and Lp(a), each test may contribute independent, and potentially synergistic, information for risk assessment. Lp(a) promotes atherogenesis and thrombosis with levels genetically determined and unaffected by diet, exercise, and use of statins. Conversely, CAC is a measure of atheroma calcium content that correlates with plaque burden and is directly related to traditional atherosclerotic risk factors such as blood pressure, weight, and serum cholesterols. In a study of the MESA and DHS cohorts, Mehta et al. (6) recently showed that elevated Lp(a) level and CAC score were each independently associated with ASCVD incidence. Moreover, among participants with elevated CAC (i.e., ≥100 AU), the top Lp(a) quintile (as stratified by race) was associated with an ASCVD event rate of >20% while the same elevated Lp(a) levels had ASCVD event rate of < 10% when coupled with CAC < 100. This was following adjustments for traditional risk factors and family history of heart disease (6). This suggests one of two possibilities. First is that CAC scoring can help inform care among patients with elevated Lp(a). Alternatively, elevated Lp(a) further potentiates elevated risk due to a high CAC score. This reinforces the current standard of practice where Lp(a) levels are adjudicated in individuals with strong predisposition for atherosclerotic disease. This includes those with strong family history of cardiovascular disease, repeat events despite appropriate therapy, and following a premature atherosclerotic event. Importantly, the association of Lp(a) with CAC is corroborated by additional studies illustrating a positive correlation (7). In an analysis of German participants without known coronary artery disease, Lp(a) levels and CAC were significantly associated despite adjusting for risk factors such as age, sex, smoking, BMI, lipids, diabetes, antihypertensive medication and lipid-lowering medication. However, it is noteworthy in this study that genetic variants responsible for elevated Lp(a) levels were not associated with CAC scores. This finding supports an independent pathophysiology for Lp(a) such that the burden of calcific disease is not necessarily indicative of long-term exposure to the oxidative and atherothrombotic properties of Lp(a) (8). Further evidence of heterogeneity of effects between CAC and Lp(a) come from a study by Qasim et al. that demonstrated Lp(a) to be a strong predictor of CAC in women with type 2 diabetes but not in men or those without diabetes (9). Explanations for this finding could include a cardioprotective effect of decreased estrogen levels in the postmenopausal female cohort studied; alternatively, Lp(a) function and atherogenicity may be modified by glycation in the milieu of diabetes. Nevertheless, the aforementioned studies did not explore rates of ASCVD incidence and therefore make it challenging to infer meaningful information to help guide clinical management. As such, outcomes driven data are required to fully understand the impact of joint Lp(a) and CAC testing on ASCVD events.


TABLE 1 Summary of contemporary evidence for the relationship between lipoprotein(a) and coronary artery calcium.
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Further research is needed to define a potential role for joint testing of CAC and Lp(a) and how these tests could be selectively utilized in clinical practice to maximize the risk/benefit ratio and define a high-risk individual for aggressive preventive therapies. Based on the current evidence, it could be argued that there is less utility in pursuing Lp(a) levels without prior evidence of atherosclerotic burden. Alternatively, it raises questions as to whether CAC scoring should precede Lp(a) levels, acting as a gateway to Lp(a) testing, given the high likelihood that an elevated Lp(a) result in that context would prompt more aggressive preventive therapy. To address this gap in knowledge and practice, a prospective study is required to potentially expand our current indications for primary prevention. In particular, we must assess the ASCVD event rate for subjects with Lp(a) cutoff >50 mg/dL and CAC >100 who are without other common risk factors for atherosclerotic disease (i.e., hypertension, tobacco use, etc.). Additionally, with the advent of novel Lp(a) lowering therapies poised to hit the market soon, should there be consideration to add a Lp(a) lowering therapy in addition to statins in individuals with elevated CAC and Lp(a) given the high-risk phenotype and the lack of response of Lp(a) levels to conventional statin therapy? At this time, we lack medications that are proven to lower Lp(a) and provide more favorable cardiovascular outcomes. Niacin, for instance, reduces lipoprotein(a) serum levels by approximately 20% but does not reduce death or ischemic cardiovascular events (10, 11). Additionally, in a post-hoc analysis of the FOURIER study evaluating PCSK9 inhibition (PCSK9i), PCSK9i-treated groups incurred an estimated 20 mg/dL absolute reduction in Lp(a) associated with a 10% relative risk reduction in MACE (12). Nevertheless, we have not completed prospective clinical studies to corroborate these findings. For now, the cardiovascular community eagerly awaits the results of ongoing trials (i.e., HORIZON) investigating the impact of dedicated Lp(a) lowering compounds on Lp(a) and ASCVD events, and the potential role CAC scoring may have in defining the ideal patient for these novel therapies.
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