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EDITORIAL COMMENT
Lp(a) and Accelerated Progression of
Aortic Stenosis

A Rationale for Universal Measurement and
Therapeutic Targeting
Sotirios Tsimikas, MD
L ipoprotein(a) (Lp[a]) has emerged at the fore-
front of clinical investigation. There are 3
ongoing cardiovascular outcomes trials testing

the Lp(a) hypothesis, namely that potent lowering of
plasma Lp(a) levels will reduce the risk of cardiovas-
cular events.1 This resurgence was begun by a conflu-
ence of pathophysiological, epidemiological, and
genetic evidence for an association of cardiovascular
disease and potentiated by the development of novel
RNA-based therapeutics that are ideally suited to
reduce plasma levels.2 Elevated Lp(a) levels are asso-
ciated with higher risk of most cardiovascular pheno-
types, including myocardial infarction, stroke,
peripheral arterial disease, calcific aortic valve dis-
ease, heart failure, cardiovascular and all-cause mor-
tality, and possibly atrial fibrillation. Of these
phenotypes, the strongest association is present
with aortic stenosis.3

In this issue of JACC: Asia, Kim4 provides
convincing evidence to further support the associa-
tion of Lp(a) with advanced calcific aortic stenosis
and the need for aortic valve replacement. The in-
vestigators evaluated the records of 44,742 subjects
derived from a single South Korean center from 2000
to 2020. All patients were being evaluated or treated
for cardiovascular disease, had an Lp(a) level
measured, and they were followed for a median of 6.8
years. The median Lp(a) levels were 16.5 mg/dL,
which is typical of median general European
populations but higher than general East Asian pop-
ulations.5 This likely reflects selection bias of higher-
risk patients with cardiovascular disease that are
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known to have higher Lp(a) levels.6 Over this time
period, 1.1% of the subjects developed severe aortic
stenosis, defined as Vpeak >4 m/s across the aortic
valve, and 0.9% required aortic valve replacement
with percutaneous or surgical techniques. Compared
with subjects with Lp(a) <30 mg/dL, a graded in-
crease in the multivariable-adjusted HR was present
with increasing Lp(a) categories of 30 to <50 mg/dL,
50 to 100 mg/dL, and >100 mg/dL with HR 1.02
(95% CI: 0.78-1.34; P ¼ 0.88), 1.18 (95% CI: 0.91-1.53;
P ¼ 0.22), and 1.96 (95% CI: 1.31-2.94; P ¼ 0.001),
respectively. The corresponding HR (95% CI) for
aortic valve replacement were HR 1.12 (95% CI: 0.83-
1.49; P ¼ 0.48), 1.25 (95% CI: 0.93-1.67; P ¼ 0.16), and
1.93 (95% CI: 1.23-3.02; P ¼ 0.004), respectively. Using
restricted cubic spline regression models, the associ-
ation of Lp(a) with aortic stenosis appeared to be
linear from Lp(a) of 20 to 200 mg/dL with HRs up to 3.
Interestingly, there also appeared to be a J curve
at <20 mg/dL, but this was not likely statistically
significant. Although of lower power, there did not
seem to be an association of Lp(a) with either
bicuspid or rheumatic aortic valve disease.

This study adds to the growing evidence base that
elevated Lp(a), particularly highly elevated levels
>100 mg/dL affecting w10% of the general popula-
tion,7 is associated with aortic stenosis and need for
aortic valve replacement (AVR). Although not
entirely novel, the study has several unique features
that further generalize the association of Lp(a) with
aortic stenosis. These include a “big data” cohort of
44,742 patients, an extended median follow-up of
6.8 years, and the documentation in a Korean Asian
population. The Lp(a) thresholds and HRs or risk of
aortic stenosis are typical of what has been noted in
other populations, suggesting that despite differ-
ences in population means of Lp(a) levels, the risk
appears to be approximately similar when Lp(a) is
elevated.
https://doi.org/10.1016/j.jacasi.2024.08.008
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FIGURE 1 The Presence of Lp(a) and OxPL in Advanced Aortic

Valve Lesions

Sequential sections stained for apolipoprotein(a) and OxPLs

with monoclonal antibodies LPA4 and E06, respectively.

*Colocalization of Lp(a) and OxPL around and within heavily

calcified areas. Reprinted with permission from Torzewski

et al.15 Lp(a) ¼ lipoprotein (a); OxPL ¼ oxidized phospholipid.
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The study has several limitations, including the
use of an Lp(a) assay that uses polyclonal antibodies
to Lp(a), which is by definition isoform dependent
and which may affect accuracy of Lp(a) levels,
particularly at the high range.8 It also reported Lp(a)
in mg/dL rather than the preferred molar concentra-
tion in nmol/L. The patient cohort was primarily be-
ing evaluated for cardiovascular disease and because
only approximately 50% of patients with aortic ste-
nosis have cardiovascular disease, these findings may
not be representative of all patients with aortic ste-
nosis. Finally, inflammatory conditions and drugs
that may affect baseline Lp(a) levels were not
available.

The authors are to be commended for routinely
measuring Lp(a) in such a large cohort. The European
Atherosclerosis Society/European Society of Cardiol-
ogy, Canadian, and National Lipid Association
guidelines recommend measuring Lp(a) at least once
in every adult. However, clinical practice lags signif-
icantly behind, and particularly in subjects with
aortic stenosis. In the author’s own institution, the
prevalence of any Lp(a) measurement was 4.6% in
patients with calcific aortic valve disease approxi-
mately 1 decade ago,9 but this is rapidly increasing in
the current era with significantly higher testing.10

However, testing for elevated Lp(a) in general prac-
tice is likely to be <1%. The preponderance of evi-
dence now suggests that measuring an Lp(a) level in a
patient with calcific aortic valve disease allows the
clinician to predict a significantly faster progression
rate and need for AVR.11-14 For example, patients with
moderate aortic stenosis with Vpeak 3.0 m/s and Lp(a)
>100 mg/dL may progress to 4 m/s in 3 to 4 years vs
subjects with low Lp(a) may progress to this stage in 7
to 10 years. This may allow more personalized
monitoring and evaluation for specific patients at
higher risk. The study by Kim4 provides evidence that
universal testing should be performed for all patients
with calcific aortic valve disease to allow the detec-
tion of patients at highest risk for progression and
need for AVR.

What is the potential mechanism that allows Lp(a)
to be a uniquely potent risk factor for aortic steno-
sis? Immunohistological studies demonstrate that
Lp(a) accumulates in aortic valve leaflets according
to severity of the leaflet pathology and colocalizes
with oxidized phospholipids (Figure 1).15 Lp(a) is a
preferential carrier of oxidized phospholipids that
mediates pro-inflammatory and pro-calcifying re-
sponses in valvular interstitial cells.16 Lp(a) also
contains a potent lysine binding pocket that can
bind to expose lysine on aortic valve endothelial
cells. Lp(a) can then bind tightly and deliver its
cargo of oxidized phospholipids that then mediate
pro-calcifying responses.

There are no therapies currently to slow the pro-
gression of aortic stenosis. However, with the advent
of potent Lp(a)-lowering agents, it can be hypothe-
sized that a portion of calcific aortic valve disease
may be ameliorated by lowering Lp(a). In prior
studies, approximately 30% of patients with aortic
stenosis have elevated Lp(a).9,10 The Lp(a) FRON-
TIERS CAVS (A Multicenter Trial Assessing the Impact
of Lipoprotein(a) Lowering With Pelacarsen (TQJ230)
on the Progression of Calcific Aortic Valve Stenosis;
NCT05646381) study is currently enrolling

https://clinicaltrials.gov/study/NCT05646381
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approximately 502 patients with mild-moderate
aortic stenosis and Lp(a) >175 nmol/L (w70 mg/dL)
who will be randomized to pelacarsen 80 mg subcu-
taneously monthly vs placebo. The primary efficacy
measures will be the 3-year rate of progression as
measured by Vpeak change in aortic valve calcifica-
tion. Secondary measures will be a change in Lp(a)
levels, change in fibrocalcific thickening of the aortic
valve, and time from randomization to first occur-
rence of composite clinical endpoint event defined as
unplanned calcific aortic valve stenosis–related hos-
pital admission, aortic valve intervention, or death
related to calcific aortic valve stenosis. The results of
this study could pave the way for a medical therapy
for calcific aortic valve stenosis.
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