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Elevated lipoprotein(a) [Lp(a)] is an independent risk factor for coronary heart disease, 

ischemic stroke, and calcific aortic valve stenosis. Mediated by the LPA gene, elevated Lp(a) 

is the most common inherited dyslipidemia affecting ~20% of individuals.1 Lp(a) levels 

≥50 mg/dL (≈125 nmol/L) correspond to the 80th percentile and represent the threshold 

at which its impact on atherosclerotic cardiovascular disease (ASCVD) becomes clinically 

meaningful.2 Given its genetic underpinnings, levels of Lp(a) are relatively stable throughout 

an individual’s lifetime and likely contribute to an accumulating risk starting from a young 

age.3

Current American Heart Association/American College of Cardiology guidelines view 

a family history of premature ASCVD as a relative indication for measuring Lp(a).4 

When measured, elevated levels may be considered a “risk-enhancing” factor, thereby 

favoring statin discussion and/or initiation in individuals with borderline (5% to <7.5%) and 

intermediate (≥7.5% to <20%) calculated ASCVD scores, respectively.4 However, there are 

limited data to support these recommendations. Accordingly, understanding the concordance 

between the calculated ASCVD risk, Lp(a) levels, and future ASCVD events – specifically, 

in individuals who have had a myocardial infarction (MI) at a young age – can provide 

important insights.

We evaluated the prevalence of elevated Lp(a) among adults who experienced an MI 

at a young age (≤50 years) within the Partners YOUNG-MI Registry. Briefly, this is 

a retrospective cohort study conducted between 2000 and 2016 within two academic 

medical centers in Boston, MA (Brigham and Women’s Hospital and Massachusetts General 

Hospital) and includes patients with a first MI at age ≤50 years. Records were adjudicated 

by study physicians as previously described using the Third Universal Definition of MI.5 

This study was approved by the Institutional Review Board at Partners HealthCare.

Over the study period, two distinct Lp(a) assays were used as part of routine medical care. 

The first was the standard immunochemical-based assay with reference ranges <30 mg/dL 

or <75 nmol/L. Lp(a) values measured via the immunochemical assay reported in nmol/L 

were divided by 2.5 to obtain uniform units of mg/dL. The second assay was a clinically 

validated electrophoretic assay measuring the cholesterol content of Lp(a) particles with a 

reference range <3 mg/dL.6,7 Prior analytic work has demonstrated that this electrophoretic 

cholesterol assay has a strong correlation with the standard immunochemical-based assay, 

with correlation coefficients ranging from 0.89 to 0.96.6,7 We calculated each patient’s 

10-year ASCVD risk prior to their MI using the Pooled Cohort Equations8 based on data 

available within their medical record.

Of 2097 patients (median age 45±3; 19% female) who experienced an MI at a young age, 

Lp(a) was measured in 441 (21%). Individuals who had their Lp(a) tested were younger 

(median age difference of two years, p < 0.001) and more likely to have a family history of 

premature ASCVD (33% vs 25%, p < 0.001). Only 20 patients had their Lp(a) tested prior 

to their MI. Among the 352 adults whose Lp(a) was assessed using the immunochemical 

assay, 101 (29%) had levels ≥50 mg/dL, corresponding to the 80th percentile in the general 

population (Figure 1). Of the remaining 89 individuals whose Lp(a) was measured with the 

electrophoretic cholesterol assay, 31 (35%) had levels ≥6.9 mg/dL, representing the ~85th 
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percentile.6 Notably, 71% of patients with Lp(a) levels ≥80th percentile had ASCVD risk 

scores <7.5% prior to their MI (Figure 1). Moreover, even when the ASCVD risk was 

recalculated by assigning an age of 50 for all patients to account for the impact of young age 

on ASCVD estimates, 55% of patients with elevated Lp(a) still had ASCVD scores <7.5%. 

Finally, among the 132 patients with elevated Lp(a), 84 (64%) had no family history of 

premature ASCVD.

In summary, Lp(a) was assessed in only 20% of patients experiencing an MI at a young 

age. Notably, when Lp(a) was measured, nearly one in three patients had levels ≥80th 

percentile, yet 71% of these individuals were categorized as low (<5%) or borderline risk 

(5% to <7.5%) by the ASCVD calculator. Unlike the European Society of Cardiology 

guidelines which recommend Lp(a) measurement at least once in each person’s lifetime,9 

US guidelines suggest measuring Lp(a) only in select patients, categorizing elevated levels 

as a “risk enhancer.”4 Given that elevated Lp(a) confers a lifetime risk of ASCVD and that 

71% of patients in our cohort with elevated levels had ASCVD risk scores <7.5% prior to 

their MI, our data suggest that the calculated ASCVD risk should not factor into whether 

a patient – especially those under 50 – is screened for elevated Lp(a). This is especially 

important given the need for precise ASCVD risk prediction and targeted interventions in 

both primary and secondary prevention for younger patient populations.10–13

There are two notable limitations of our study. First, we found differences between 

individuals who had their Lp(a) tested (n = 441) and those who did not (n = 1656), 

with those who were tested having a younger age and a higher likelihood of having a 

family history of premature ASCVD. However, these differences were clinically small 

and are unlikely to meaningfully bias our results. Second, there were two distinct assays 

used to measure Lp(a) over the study period, which could, in theory, decrease the internal 

and external validity of our work. However, both assays have been clinically validated in 

population-based studies and are strongly correlated with one another.6,7

In addition to highlighting that the calculated ASCVD risk should not be used to 

determine the need for Lp(a) screening, our data further demonstrate that there is a 

significant deficiency in Lp(a) testing among those who experience an MI at a young 

age. Addressing this deficiency in Lp(a) testing in high-risk individuals will be particularly 

important if treatments in current trials14 demonstrate efficacy in secondary prevention. 

Additional investigation is needed to identify individuals who would benefit most from 

Lp(a) assessment – and, ultimately, treatment – prior to the development of ASCVD events. 

While awaiting these landmark trials, our findings support the more expansive view of Lp(a) 

screening espoused by the European Society of Cardiology guidelines to better identify 

those at increased cardiovascular risk.
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Figure 1. 
Distribution of Lp(a) and ASCVD risk scores in adults who experience an MI at a young age 

(≤50 years). (a) Distribution of Lp(a) assay: 101 out of 352 (29%) patients who underwent 

the standard immunochemical-based assay had Lp(a) levels ≥50 mg/dL, corresponding to 

the 80th percentile in the general population. (b) ASCVD risk and Lp(a) level: 71% of 

patients with Lp(a) levels ≥80th percentile had ASCVD risk scores < 7.5% prior to their MI, 

thereby demonstrating that there is no association between the calculated ASCVD risk and 

levels of Lp(a).
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