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Lipoprotein(a) Cholesterol Masquerading
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L ipoprotein(a) is recognized as an independent,
causal risk factor for cardiovascular diseases.
Considerable evidence from epidemiological

and genetic studies has established its role in risk of
atherothrombotic disease1 and aortic valve stenosis.2

Indeed, there are now multiple RNA-based therapeu-
tics at various stages of clinical development.
Although this is an exciting prospect for primary
and secondary prevention, the introduction of a
new lipid fraction into clinical practice will bring
challenges to both clinicians and medical labora-
tories. This is very well-illustrated by the report
from Yeang et al3 in this issue of the Journal of the
American College of Cardiology. The report stems
from the intriguing observation that pelacarsen, an
antisense oligonucleotide targeting the lipoprotein(a)
gene, unexpectedly decreased low-density lipopro-
tein cholesterol (LDL-C) levels by up to 26% and total
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apoB levels by up to 16%. Although pelacarsen is not
known to directly affect apoB production, it raises the
possibility of a physiological effect. An alternative
explanation is confounding of laboratory measure-
ments of LDL-C by lipoprotein(a). Indeed,
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lipoprotein(a) is derived from low-density lipoprotein
through the covalent binding of apo(a) to apoB, the
main apolipoprotein of low-density lipoproteins. As
standard LDL-C assays do not distinguish low-
density lipoproteins from lipoprotein(a), the reported
cholesterol is effectively the sum of cholesterol con-
tained by both low-density lipoprotein and
lipoprotein(a).

Yeang et al3 shed light on this question by
applying a novel method to directly measure
lipoprotein(a)-associated cholesterol [Lp(a)-C] in
participants from the phase 2 pelacarsen trial.4 The
previously described method5 works by first
isolating Lp(a) from plasma and then measuring
cholesterol directly, with improved sensitivity and
linear range compared with other assays. Use of this
method enabled calculation of corrected LDL-C
(LDL-CcorrDirectLp(a)). LDL-CcorrDirectLp(a) is defined as
the quantity of cholesterol present on low-density
lipoproteins after exclusion of lipoprotein(a) parti-
cles. Consistent with the expected effect of pela-
carsen, LDL-CcorrDirectLp(a) showed an attenuated
decrease compared with noncorrected LDL-C. These
results have 3 important clinical implications. First,
they provide further proof that in individuals with
elevated Lp(a) (>150 nmol/L in the phase 2 pela-
carsen trial), the contribution of Lp(a) to LDL-C
is non-negligible using standard assays, with
13-16 mg/dL lower LDL-C postcorrection. Second,
they confirm that the effect of Lp(a) inhibitors is
likely to be mostly confined to Lp(a), as would be
expected. Finally, and perhaps more importantly,
the authors highlight the need to improve clinical
reporting of lipid fractions to properly treat LDL-C
and Lp(a) in high-risk patients. Patients with
elevated Lp(a) will have a correspondingly high
LDL-C using standard assays; yet, the value reflects
both LDL-C and Lp(a)-C. Conversely, treatment with
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Lp(a) inhibitors will lead to an apparent decrease in
LDL-C with current assays.

There are a few limitations to the study by Yeang
et al3 that should be considered. First, the study was
conducted in a population selected for elevated Lp(a).
Although findings are likely to be applicable to a more
general population, the confounding effect of elevated
Lp(a) on LDL-C can nonetheless be expected to be
smaller, or even negligible, in patients with normal or
low Lp(a) through either natural or pharmacological
means. In other words, if and when Lp(a) becomes a
therapeutic target, residual Lp(a) might not be high
enough to have a material effect on LDL-C measure-
ments, even with current methods. Additionally, it
remains to be demonstrated whether the novel assay
and correction proposed will be sensitive enough at
these lower levels. Second, the association of
LDL-CcorrDirectLp(a) with pelacarsen is attenuated
compared with LDL-C; yet, a trend remains, and in
fact, is still statistically significant in certain groups.
Perhaps a small indirect physiological effect is indeed
present, or the method does not fully adjust for Lp(a)-
C. A third limitation, especially for clinical applica-
tions, is the availability of the assay used in the study.
Beyond availability, it is also likely to be more expen-
sive given the additional laboratory steps needed.

The report from Yeang et al3 provides an additional
insight that mitigates the aforementioned limitations.
The authors considered not only LDL-C but also apoB,
which is particularly important as apo(a) is covalently
bound to apoB with a 1:1 stoichiometry on Lp(a). As
each low-density lipoprotein carries a single apoB
apolipoprotein, measurement of both apoB and Lp(a)
on a molar basis provides a complete picture of the
effect of pelacarsen on low-density lipoprotein
numbers. In other words, non-Lp(a) apoB can be
calculated by simply subtracting Lp(a) from total
apoB concentration when both are expressed in molar
units (ie, number of proteins per volume of plasma).
Tellingly, the decrease in total apoB observed with
pelacarsen is restricted to Lp(a) as no change was
observed with non-Lp(a) apoB. As apoB has already
been shown to be superior to LDL-C for risk
prediction in both epidemiological6 and genetic
studies,7 these results provide another compelling
rationale for wider adoption of apoB. Furthermore,
apoB has also been shown to be superior to LDL-C to
estimate on-treatment residual risk,8 an important
consideration in patients likely to have both elevated
Lp(a) and/or be on Lp(a) inhibitors. Both apoB and
Lp(a) measurements are already offered by most
clinical laboratories. The observation made by Yeang
et al3 provides an additional impetus for laboratories
to report them in the more biologically relevant molar
units rather than mass units.

In summary, Yeang et al3 present a detailed analysis
of the effect of pelacarsen on Lp(a)-C and corrected
LDL-C. The report starts from an interesting observa-
tion from the phase 2 trial of pelacarsen, raising rele-
vant questions on measurement and reporting of
LDL-C, Lp(a), and apoB. Through meticulous and
innovative investigative work, Yeang et al3 hone in
and catch the suspect red-handed: current LDL-C as-
says measure both bona fide LDL-C and Lp(a)-C. With
the impending introduction of Lp(a) in clinical prac-
tice, these questions will grow in importance. Fortu-
nately, Yeang et al3 not only raise these questions, but
also provide solutions through a novel method for
measurement of Lp(a)-associated cholesterol and
compelling data arguing for broader use of apoB. The
report paves the way for future studies investigating
the clinical utility of these additional measurements to
initiate and monitor lipid-lowering therapy.
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