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Lipoprotein(a) [Lp(a)] is a low-density lipoprotein-like particle with an apolipoprotein(a)
linked to apolipoprotein B predictive of atherosclerotic cardiovascular disease (ASCVD). As
it is currently the most heritable biomarker associated with ASCVD, it is often checked

as a marker of high genetic risk among individuals with a paucity of traditional risk

factors. Lp(a) levels are now: 1) incorporated into clinical guidelines for cardiovascular

risk refinement!; and 2) the target of new therapeutics in late-stage clinical development.2
Moreover, single nucleotide polymorphisms in the gene encoding Lp(a), LFA, are very
strong predictors of high Lp(a)® and are included in a new, multiancestry, genome-wide
polygenic score for coronary artery disease (CAD) (CAD GPSyyi).4 Here, we explored how
well high Lp(a) identifies individuals with a high CAD GPSpj.

The UK Biobank® is a prospective observational study of approximately 502,504 adults aged
40 to 69 years between 2006 and 2010. Participants underwent biochemical measurements
including Lp(a) (nmol/L at study enrollment using an immunoturbidimetric method on

the Beckman Coulter AU5800 platform), physical examination, and recorded their medical
histories at the time of study enrollment. Self-reported ethnicities were categorized as mixed,
African, European, East Asian, South Asian, and unknown. A recently developed CAD
polygenic score, CAD GPSy1t, was constructed using LDPred?2, incorporating the weighted
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effects of >1.2 million single nucleotide polymorphisms from 58 genome-wide association
studies for CAD (>222,000 cases and >914,000 controls), other atherosclerotic diseases, and
their risk factors from multiancestry cohorts, external to the UK biobank, and calculated in a
holdout population of individuals not included in score training.* CAD GPSyy; outperforms
other published scores for CAD in external validation datasets. The CAD GPSypt Score was
residualized for the first 10 principal components of genetic ancestry and then scaled to a
mean of 0 and SD of 1 for each ancestral group (ie, African, East Asian, European, and
South Asian) for our analysis.

In the study cohort (n = 249,971), the mean age was 57.0 + 8.1 years, and 135,806 (54.3%)
werewomen. To assess the relationship between Lp(a) levels and CAD GPSpyt, We assessed
the proportion of individuals at or above the 90th percentile of CAD GPSy; according

to bins of Lp(a) levels at increments of 50 nmol/L. We found a positive, albeit modest
association (P< 2.2 x 10716 py chi-squared test) across the Lp(a) bins: 18.8% from 0 to

50 nmol/L, 21.6% between 50 and 100 nmol/L, 23.4% between 100 and 150 nmol/L, and
25.2% >150 nmol/L (Figure 1A). We further assessed mean levels of Lp(a) in patients from
the UK Biobank separated into deciles of the scaled CAD GPSy: score and observed a
positive but weak association across different ancestries (mean concentrations of Lp(a) in
top vs bottom deciles of CAD GPSyit [P value by Welch 2-sample t-test]: Overall, 51.4 vs
38.9 [P< 2.2 x 10716]; European, 50.9 vs 38.1 [P< 2.2 x 10716]; African, 77.3 vs 69.5 [P
= 0.004]; East Asian, 42.9 vs 29.7 [P= 0.007]; and South Asian, 46.2 vs 43.0 [P=0.13]
[Figure 1B]).

Higher CAD GPSpyyt is modestly enriched among individuals with elevated Lp(a). Despite
the enrichment of higher CAD GPSy 1t among those with increased Lp(a), Lp(a) is not

a suitable screening approach to identify high CAD GPSy; levels and is generally not

a marker for high CAD GPSpy - These data provide additional evidence, and now in
multiple ancestry groups, that there is a positive but weak association between Lp(a) and
the newly published CAD GPSpyit, Which incorporates discovery data from multiancestry
CAD GWASs as well as CAD-related trait GWASSs to boost prediction. Interestingly, when
we used Cox proportional hazards regression models to predict incidence of CAD, there
was modest synergy (combined area under the curve of the receiver operating characteristic,
0.756; multivariate HR/SD for polygenic risk score 1.71 [95% ClI: 1.67-1.74]; multivariate
HR/50 nmol/L Lp(a) 1.13 [95% CI: 1.11-1.15]) in combining CAD GPSpyyt With serum
Lp(a) levels (Lp(a) alone area under the curve of the receiver operating characteristic, 0.737;
HR: 50 nmol/L of Lp(a) 1.17 [95% CI: 1.15-1.19]).

These results should be interpreted within the context of the previously described3
generalizability limitations of polygenic risk scores, the UK Biobank, the relationship
of genetic variants with Lp(a) concentrations and risk of ASCVD, and the available
immunoassay for Lp(a) measurement, which is not fully isoform-insensitive.

In conclusion, while Lp(a) is a highly heritable biomarker for ASCVD, it remains a modest
contributor to CAD polygenic risk and is therefore not clinically reliable to identify high
CAD GPSpuit-
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FIGURE 1.
Comparison of CAD GPSpyit and Lipoprotein(a) Distributions

(A) The proportion of individuals at or above the 90th percentile of GPSyy:, grouped by
measured lipoprotein(a). (B) Mean levels of lipoprotein(a) (nmol/L) in study cohort, grouped
by genetic ancestry across deciles of the GPSyit. 95% CI shown. CAD = coronary artery
disease.
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