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This is an exciting time in the lipoprotein(a) (Lp(a)) field. Attention to this important lipoprotein and 
potent cardiovascular risk marker is transitioning from the purview of the specialist to that of the gen- 
eral practitioner. Its clinical adoption as an important test is increasing in momentum. There is evidence 
that Lp(a) contributes to the pathology of atherothrombotic disease, aortic valve stenosis, and child- 
hood ischemic strokes. Three large, Phase 3, randomized, cardiovascular outcomes trials in which Lp(a) 
is specifically and substantially lowered by mRNA-directed therapies in secondary prevention settings 
are in progress and will start to report results as early as 2025. Regardless of outcomes, there remain 
many unanswered questions about Lp(a), ranging from fundamental unknowns about Lp(a) biology, to 
the complexity of its measurement, optimal screening strategies, and clinical management in individ- 
uals with high Lp(a) levels both with and without overt cardiovascular disease. Accordingly, The Na- 
tional Lipid Association (NLA) convened an Expert Discussion involving clinicians and fundamental 
researchers to identify knowledge gaps in our understanding of Lp(a) biology and pathogenicity and to 
discuss approaches in the management of elevated Lp(a) in different clinical settings. (183 words) 
© 2024 Published by Elsevier Inc. on behalf of National Lipid Association. 

The purpose of this National Lipid Association (NLA)- 1 

hosted Expert Discussion was to bring together a group of 2 

clinicians (from the areas of Lipidology, Cardiology, En- 3 

docrinology, Primary Care) and fundamental researchers to 4 

identify unmet needs in the Lp(a) field. The list of attendees 5 

and their affiliations is found at the end of this document. Par- 6 
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ticipants volunteered their time to attend this important meet- 7 

ing and did not receive compensation for participation. Dis- 8 

cussion topics ranged from raising awareness of Lp(a) as an 9 

important risk marker/potential therapeutic target, and tech- 10 

nical aspects of Lp(a) measurement and optimal screening 11 

strategies, identification of gaps in our understanding of the 12 

metabolism and pathobiology of Lp(a). We also discussed 13 

management concerns in secondary, primary and primordial 14 

prevention, clinical management of individuals with elevated 15 

Lp(a), and considerations for elevated Lp(a) in the pediatric 16 

population. The robust exchange of ideas around these key 17 

discussion points is summarized below. 18 

1933-2874/© 2024 Published by Elsevier Inc. on behalf of National Lipid Association. 
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RAISING AWARENESS of Lp(a) THROUGH 19 

EDUCATION OF KEY STAKEHOLDERS 20 

The group identified key stakeholders: patients, medical 21 

professionals from related disciplines and multiple fields in- 22 

cluding cardiology, endocrinology, and primary care practi- 23 

tioners as well as the general public. Other key stakeholders 24 

will include foundational and implementation science col- 25 

leagues, medical association leadership and guideline au- 26 

thors, as well as health system and payer/insurance company 27 

administrators. There is a need for educational materials –28 

written in lay language for this purpose – that should fo- 29 

cus on key topics to guide patient-provider discussions in- 30 

cluding: (i) why should Lp(a) be measured, and (ii) what 31 

action can be taken when a high level of Lp(a) level is 32 

found. The delivery of this information may take the form of 33 

live conferences, webinars, podcasts, and printed educational 34 

materials. 35 

Key Educational Messages for Clinicians: 36 

• Elevated Lp(a) is a prevalent heritable risk factor for 37 

CVD including atherosclerosis, ischemic strokes, and aor- 38 

tic valve stenosis. 39 

• Lp(a) is a unique lipoprotein with proinflammatory, 40 

proatherosclerotic, and possibly prothrombotic proper- 41 

ties. 42 

• Lp(a)-attributable residual risk for CVD can be managed 43 

currently, even as we await the results of Lp(a) Phase 3 44 

randomized clinical trials (RCT) to assess the cardiovas- 45 

cular benefit of targeted Lp(a) lowering (Lp(a)HORIZON 46 

[NCT04023552], OCEAN(a) [NCT05581303], and 47 

ACCLAIM-Lp(a) [NCT06292013]). This includes man- 48 

agement of baseline cardiovascular disease (CVD) 49 

risk through lifestyle changes and optimal manage- 50 

ment of CVD risk factors including low-density 51 

lipoprotein-cholesterol (LDL-C). Specific guidelines 52 

in this regard are outlined in the 2019 NLA Scien- 53 

tific Statement on Lp(a) 1 and in the 2022 European 54 

Atherosclerosis Society (EAS) Consensus Statement on 55 

Lp(a). 2 56 

• Lp(a) should be measured at least once in all adults and in- 57 

corporated into routine clinical practice, a point included 58 

in the recent focused update to the NLA 2019 Scientific 59 

Statement. 60 

Education for patients: This is critical to allow produc- 61 

tive discussions between patients and their physicians. On- 62 

line and printable education documents have to be created 63 

for all reading levels and languages and to include optimized 64 

graphics. The NLA has been an important resource for clini- 65 

cians and the general public and has a useful platform for ed- 66 

ucation through both existing courses and additional courses 67 

designed to explore novel concepts; meeting updates; scien- 68 

tific publications; and direct-to-clinician information, as well 69 

as patient website portals like the Foundation of the NLA pa- 70 

tient education site ( www.learnyourlipids.com ). 71 

Lp(a) MEASUREMENT 72 

The intrinsic complexity of Lp(a) represents a challenge 73 

in our ability to convey clearly its role to clinicians and to pa- 74 

tients. In order to increase frequency of Lp(a) measurement, 75 

however, it was recognized that clinicians require a basic un- 76 

derstanding of Lp(a) and its contribution to CVD risk, as well 77 

as knowledge of how to manage patients with elevated levels 78 

of Lp(a). In this regard, there was strong agreement that a ma- 79 

jor impediment to ordering an Lp(a) test is the lack of a spe- 80 

cific therapy to lower Lp(a). However, it was further agreed 81 

that there are other similar examples of potent risk markers 82 

that are not targets of therapy (e.g. coronary artery calcium 83 

scoring). 84 

There was general agreement by participants that Lp(a) 85 

should be routinely tested, at least once in all adults. The 86 

units for measurement at this time are either in nmol/L or 87 

in mg/dL, and these units cannot reliably be interconverted. 88 

Harmonization of measurement methods, including units, is 89 

ongoing in the US and Europe. These issues should not, 90 

however, dissuade clinicians from measuring Lp(a), and they 91 

should use the units of measurement they receive to assist 92 

in clinical decision-making. Currently available assays, de- 93 

spite lack of harmonization, are adequate to assign Lp(a)- 94 

attributable risk. 95 

Lipid specialists’ perspectives 96 

At this time, the frequency of Lp(a) testing in the popu- 97 

lation is very low, both in North America and Europe. Ex- 98 

pert discussions are an excellent venue to focus on important 99 

scientific and clinical questions and ultimately lead to con- 100 

sistent recommendations for screening. Prior scientific state- 101 

ments (NLA and EAS mentioned above) are useful docu- 102 

ments for clinical reference and need to be updated regularly 103 

(a focused update to the 2019 NLA statement on Lp(a) was 104 

recently completed 

14 ). Clear recommendations for manage- 105 

ment of Lp(a) in both primary and secondary prevention are 106 

needed and are expected to evolve as evidence from targeted 107 

Lp(a) lowering trials becomes available. In addition to mea- 108 

suring Lp(a) and other lipid risk factors, complementary test- 109 

ing approaches such as coronary imaging, when available, re- 110 

main important; clarity is needed with respect to impact when 111 

there is concordance between risk tools, versus when there 112 

is discordance between risk markers (e.g. high Lp(a) but no 113 

coronary artery calcification on computed tomography). 114 

There are differences in published screening recommen- 115 

dations from the U.S. compared to Europe and Canada. 116 

American Heart Association/American College of Cardiol- 117 

ogy/Multisociety guidelines 3 and the NLA Scientific State- 118 

ment 1 do not recommend universal screening of Lp(a), but do 119 

suggest that elevated Lp(a) be considered as a risk-enhancing 120 

factor. Additionally, specific ways to incorporate Lp(a) into 121 

clinical care are outlined for primary and secondary preven- 122 

tion. More recently, both the Canadian Cardiovascular So- 123 
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ciety 

4 and the European Atherosclerosis Society, 2 and now 124 

the NLA endorse universal screening of Lp(a) at least once 125 

in adults. 14 
126 

The group generally agreed that universal screening of 127 

Lp(a) should be recommended, but there was acknowledge- 128 

ment about the associated challenges. It was also acknowl- 129 

edged that universal screening should be considered as as- 130 

pirational until there is broader acceptance of the concept 131 

over time. In the interim, strong recommendations for tar- 132 

geted screening validate the importance of Lp(a) testing for 133 

proactive clinicians. 134 

The group discussed ways to streamline Lp(a) screening. 135 

For example, the group discussed measurement of Lp(a) co- 136 

incident with LDL-C screening as in the Canadian Cardio- 137 

vascular Society guidelines 4 where Lp(a) measurement in 138 

every adult is recommended with the first lipid profile. How- 139 

ever, it was recognized that a patchwork health record like the 140 

ones typically seen in the U.S. where there is no single public 141 

health system does add to the complexity of identifying the 142 

first lipid profile. 143 

The Danish experience represents a model of care where 144 

Lp(a) measurement is performed for individuals suspected of 145 

ischemic events. These patients are referred to a specialized 146 

lab for genetic testing for FH and other lipid disorders where 147 

Lp(a) is measured. Despite this important targeted approach, 148 

it is limited because it does not allow general practitioners 149 

to order Lp(a) directly, introducing an unnecessary barrier to 150 

care. 151 

Expertise in implementation science was represented 152 

within the group, and discussion centered around ways to 153 

leverage the electronic health record (EHR). There are al- 154 

ready many prompts, so the infrastructure is already present, 155 

though there is significant “prompt fatigue/overload”; health 156 

systems may balk at adding another until there is strong con- 157 

sensus in guidelines for universal Lp(a) measurement until 158 

there is strong consensus in guidelines for universal Lp(a) 159 

measurement or evidence that such interventions are effec- 160 

tive. At that point, it would be expected that a prompt would 161 

be efficient, analogous to current prompts for one-time HIV 162 

or Hepatitis C testing. Similar to other screening tests with 163 

EHR prompts, supportive text and education on Lp(a) would 164 

be necessary to enable fully informed patient-clinician dis- 165 

 166 

 167 

 168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

lenges in obtaining research funding from government agen- 178 

cies. 179 

It was recognized that lack of mechanistic information 180 

about Lp(a) also reflects the absence of good animal mod- 181 

els. 182 

Some of the questions regarding the metabolism and 183 

pathophysiology of Lp(a) that require further research are 184 

summarized below: 185 

1) How is Lp(a) produced and assembled by the liver? 186 

It appears that apo(a) and apolipoprotein B-100 asso- 187 

ciate non-covalently inside the cell and that the disul- 188 

fide bond forms extracellularly. 5 The nature of the intra- 189 

cellular lipoprotein particle containing apolipoprotein(a) 190 

(apo(a)) is not fully characterized – is it more VLDL- or 191 

LDL-like? It is not clear whether all of the apo(a) be- 192 

comes bound to apoB-100 to form Lp(a), although levels 193 

of free apo(a) in plasma are very low. Is free apo(a) cleared 194 

rapidly or does it become associated extracellularly with 195 

circulating LDL or VLDL? This raises the possibility that 196 

targeting the apo(a)-apoB interaction might increase the 197 

amount of free apo(a), which would have unknown con- 198 

sequences. 199 

2) How is Lp(a) cleared from the circulation? 200 

It has been speculated that there are a variety of hep- 201 

atocyte receptors that can clear Lp(a) under different 202 

metabolic conditions including, for example, the LDL re- 203 

ceptor (LDL-R). As of this time, there is no clear mecha- 204 

nism to enhance Lp(a) clearance. Notably, at present, all 205 

therapeutic strategies for specifically lowering Lp(a) are 206 

aimed at reducing apo (a) synthesis. 207 

3) Other unknown aspects of Lp(a) metabolism 208 

Results from in vivo stable isotope metabolic studies 209 

have been inconsistent. Mechanistic studies to corrobo- 210 

rate these observations (such as recycling of Lp(a) com- 211 

ponents after uptake, and exchange of apo(a) between 212 

lipoprotein particles in plasma) are incomplete. 213 

A consistent observation has been an inverse correla- 214 

tion between the levels of Lp(a) and plasma triglyc- 215 

erides (TG). 6 Pharmacological inhibition of cholesteryl 216 

ester transfer protein (CETP) lowers Lp(a) as well as 217 

non-HDL-cholesterol and triglycerides (TG), and so the 218 

 219 

 220 

221 

 222 

223 

 224 
cussions and agreement on testing. In the meantime, it is
reasonable to include Lp(a) testing as part of order sets in
specific conditions (e.g. aortic valve replacement for calcific
aortic valve stenosis). 
OUTSTANDING QUESTIONS ABOUT Lp(a) –
Fundamental Knowledge 

There are many outstanding questions related to Lp(a) 
metabolism (production and clearance of the particle) and 

how it exerts its pathogenic effects in the vasculature. It was 
recognized that a challenge to accelerating fundamental re- 
search on Lp(a) is the relatively small number of scientists 
working in this area. This was attributed, in part, to chal- 

 225 

 226 

 227 

 228 

229 

 230 
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inverse relationship between Lp(a) and TG levels re-
mains unexplained. Whether Lp(a) levels are affected
post-prandially is also unclear. 
Indeed, several classes of drugs lower Lp(a) levels, al-
though Lp(a) is not the primary target of treatment. 7 

Lomitapide and mipomersen reduce apoB synthesis
which appears to explain their effect on Lp(a) levels.
PCSK9 inhibitors also lower Lp(a), although the mech-
anism is unclear since effects on both Lp(a) biosynthesis
and clearance have been documented. The mechanism by
which CETP inhibitors lower Lp(a) is unknown. 6 

4) What is the role of the kidney in determining plasma

Lp(a) levels? 231 

In patients with advanced chronic kidney disease, es- 232 

pecially when there is proteinuria, Lp(a) levels are in- 233 

tional lipid association report from an expert panel discussion, Journal of 
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 338 

adoption. Ultimately, this may have to proceed in stepwise 339 

fashion: researchers may first have to establish local/regional 340 
creased. The exact mechanism is unknown but may result
from increased hepatic synthesis. 8 

5) How does Lp(a) mediate its pathogenic effects? 

a) The proatherosclerotic effects of Lp(a) likely reflect
the preferential accumulation of pro-inflammatory ox-
idized phospholipids on Lp(a). 9 Although the contri-
bution of Lp(a) to different stages of atherosclerotic
plaque development remains unclear, there are com-
pelling data from Mendelian randomization studies as
well as coronary imaging data that strongly suggest
a role for Lp(a) in the initial phases of atherosclero-
sis. 10 The potential ability of Lp(a) to promote pro-
thrombotic events in the arterial system may have a
role in precipitating events. 11 This includes potential
effects of Lp(a) on injured endothelium, blood clot
properties and platelet function. Lp(a) may also lead to
increased vulnerable plaque features. This could also
give the appearance of a potential prothrombotic link:
is Lp(a) affecting thrombosis per se or does it favor
the formation of a vulnerable plaque that ruptures and
causes a thrombotic event? Notably, the former could
explain the association between Lp(a) and ischemic
stroke in childhood, an event that occurs in the absence
of atherosclerosis. 

b) Although the precise mechanisms are unclear, genetic
and clinical studies both affirm the strong causal link
between Lp(a) and the incidence and progression of
aortic valve stenosis (AVS). 9 Whether specific Lp(a)
lowering will decrease AVS progression remains to be
determined, although the design of clinical trials to
address this question is challenging since the optimal
timing of intervention, likely critical, is unknown. Due
to the lack of therapies to prevent AVS progression,
this represents an important unmet clinical need. 

The group agreed that we need to figure out how Lp(a)
contributes to disease. This, in turn, will open up doors to
new strategies to increase the armamentarium of therapeu-
tic options, both for lowering Lp(a) and interfering with its
pathogenic effects. It is not entirely clear at this time what
features of elevated Lp(a) increase ASCVD and AVS risk
since there is variable susceptibility of disease between in-
dividuals with high Lp(a). We cannot make progress on ad-
dressing these questions until we understand better the fun-
damentals of Lp(a) biology. 

OUTSTANDING QUESTIONS ABOUT Lp(a) –
Clinical 

1) Does targeted lowering of Lp(a) reduce ASCVD event
risk in a secondary prevention population? This is the
most time sensitive clinical question, and it is being
addressed by multiple ongoing multinational Phase 3
RCT’s. If negative results are observed in these trials,
it might indicate that elevated Lp(a) merely serves as a
marker for disease. 
Please cite this article as: Koschinsky et al, What’s next for lipoprotein(a)? A na
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2) If its benefit in secondary prevention can be established,
this will raise questions about targeted lowering of Lp(a)
in the subclinical atherosclerosis population? And how
early can/should Lp(a) lowering be considered? 

3) How much Lp(a) lowering is required to see a beneficial
effect? Alternatively, can it be established that there is an
achieved Lp(a) level below which risk for ASCVD events
is reduced? 

4) Does Lp(a) have a physiological role that could lead to
unexpected effects of Lp(a) lowering? Is there such thing
as a level of Lp(a) that is “too low”? 

5) Will therapeutic Lp(a) lowering cause hyperglycemia or
incident type 2 diabetes mellitus? If so, what is the mech-
anism? 

6) What is the conclusive pathogenic mechanism of Lp(a),
and what are the modifiers of Lp(a) risk? Are there protec-
tive mitigating factors? The answers could lead to protec-
tive interventions beyond established care, such as aspirin
or anti-inflammatory agents. 

7) Is there sufficient variability in Lp(a) levels within an in-
dividual to warrant repeated measurements? One recent
study using a high-quality Lp(a) assay revealed up to 20 %
variability in Lp(a) levels within healthy individuals. 12

Repeated measurements may be required when an indi-
vidual’s level is close to a cutpoint (75 – 125 nmol/L or 30
– 50 mg/dL). Other times to consider repeat testing may
be in the context of clinical changes (e.g. after menopause
or other hormonal changes, if proteinuria/kidney or liver
disease develops, after initiation of PCSK9 inhibitor). 

8) How much is Lp(a) contributing to LDL-C in patients
with extreme Lp(a) elevation? What are the relative con-
tributions to disease of LDL and Lp(a) in these patients?
What about the role of other disease risk factors? 

CLINICAL MANAGEMENT OF INDIVIDUALS WITH 

ELEVATED Lp(a) 

As we move towards its more widespread clinical adop-
tion, Lp(a) cannot be divorced from ongoing trends in clini-
cal medicine. Rigorous implementation science methods can
be used to translate knowledge to clinical practice. We can
marshal existing and emerging resources – such as EHR and
artificial intelligence (AI) technology and the different skills
that our students and trainees are learning – to screen popu-
lations more effectively. 

One of the many challenges faced by clinicians and re-
searchers in the field is the limited databases that explore
the contribution of Lp(a) to risk in the full clinical con-
text including individual and population variability within
our country and around the globe, and the interplay with
social determinants of health and population genetic vari-
ation. Widespread testing of Lp(a) would enable broader,
more complete databases to inform the science, but that is
not likely to happen until the evidence informs its widespread
tional lipid association report from an expert panel discussion, Journal of 
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 449 
registries and report on their experience with cascade screen-
ing of Lp(a) to generate interest across the clinical spectrum.

We also discussed the difficulties in obtaining Lp(a) lev-
els in different parts of the US. Some participants shared ex-
amples of health systems that did not offer testing in-house
but incurred added costs by sending samples to centralized
testing centers; often, the Lp(a) result comes back 3 – 4
days after the rest of the lipid panel, significantly decreas-
ing any momentum towards using the Lp(a) value. In other
cases, Lp(a) testing is not offered at all. The clinicians in the
group could all report examples of insurance denials after
Lp(a) levels were ordered. As a result, clinicians were re-
quired to spend additional time appealing the lack of cover-
ing of a test that is recommended by national guidelines. Ob-
viously, payors are stakeholders in the rollout of widespread
Lp(a) testing and they will have to be included in future
discussions that address universal and targeted screening
programs. 

The University of California at San Diego (UCSD) exam-
ple was discussed as an example of the efficiency of the EHR.
Their clinicians are given a choice to either select lipid panel,
or lipid panel with Lp(a). Lp(a) testing is also incorporated
into the pre-TAVR (transcatheter aortic valve replacement)
order set. As a consequence, the Lp(a) testing rate increased
to the point where essentially everyone who was getting a
TAVR at UCSD had their Lp(a) measured. It was recognized
by the group, however, that institutions elsewhere may not be
as amenable to these approaches. 

From a primary care perspective, major considerations for
Lp(a) testing can be grouped into three buckets. One is cost,
another is clinical decision support, and a third is education.

Cost: As described above, a major stumbling block in pri-
mary care occurs when a requisitioned Lp(a) test is not cov-
ered by the insurer. This can occur because an incorrect di-
agnostic code was used, or the insurer considers this as an
“experimental” test. Agreement on the utility of universal
screening will enable testing to occur without these stum-
bling blocks that frustrate clinicians and patients, and impact
clinician-patient relationships. 

Clinical Decision Support: The discussion suggested
that generalists are reluctant to over-test, over-diagnose and
over-treat which may account for an unwillingness to mea-
sure Lp(a) at this time. This may reflect, in large part, anx-
iety over not knowing what to do with the information. In
this regard, having robust clinical decision support tools will
be very helpful. These tools should be designed to make
sense of the information and to help clinicians decide how
to best manage patients. All this needs to be incorporated
at the primary care level to avoid a log jam of specialist
referrals. 

Education: Expert associations like the NLA and oth-
ers have established algorithms for management of Lp(a)
based on available information, but more clear directions for
care will be provided upon completion of the NLA Scientific
Statement update and the reporting on the results of the ongo-
ing RCT’s. Such tools should be created with EHR-adoption
in mind to improve ease of use and clinical uptake. 
Please cite this article as: Koschinsky et al, What’s next for lipoprotein(a)? A na
Clinical Lipidology, https://doi.org/10.1016/j.jacl.2024.06.005 
LIPOPROTEIN(a) IN THE PEDIATRIC 

POPULATION 

There was consensus in the group that more studies of
Lp(a) in the pediatric population need to be performed, par-
ticularly on the relationship between elevated Lp(a) and pe-
diatric stroke. 13 The literature in this area is old and based on
relatively small cohorts. Given the rarity of this condition,
registries are needed and clinicians who care for individuals
who have suffered childhood stroke should be encouraged to
gather more information about these patients. 

Lp(a) can be measured as early as age 5 to estimate life-
time risk for ASCVD and aortic stenosis as part of a uni-
versal screening program. This could be done at the same
time as the lipid profile (between ages 9–11 years old), as
recommended by the American Association of Pediatrics
(AAP) and the AHA. Early identification can be incorporated
into long-term ASCVD risk planning, especially in families
with premature disease. Pediatricians and/or pediatric lipid
specialists would need to be equipped to counsel families
where children have either extreme or less extreme Lp(a)
elevations. 

At present, there are no recommendations for univer-
sal pediatric Lp(a) measurement. As new therapies are ap-
proved, their use in children will be considered for those
who have suffered Lp(a)-associated stroke and for those
with a family history of very premature ASCVD. We ex-
pect that there will be a significant gap in time from
FDA approval in adults of Lp(a) therapeutics based upon
RCT outcomes, to availability of these drugs for at-risk
children. 

CONCLUDING REMARKS 

Results of large prospective clinical trials that specifically
and significantly reduce Lp(a) in the secondary prevention
population are ongoing. The results of the Lp(a)HORIZON
trial using pelacarsen (the first of the RNA interfering drugs
under investigation) is scheduled to report in 2025. The re-
sults will demonstrate, for the first time, whether specifi-
cally lowering Lp(a) will reduce cardiovascular endpoints in
a secondary prevention setting. As we eagerly await these re-
sults, discussions are intensifying around all aspects of Lp(a),
from fundamental understanding of this enigmatic lipopro-
tein to basic clinical management. This NLA Expert Discus-
sion (November 2023) brought together a variety of stake-
holders to explore unmet needs/outstanding questions in the
Lp(a) field. We look forward to future gatherings where spe-
cific data can be reviewed and debated, and where we can
broaden our perspectives further. This holistic approach will
be necessary to employ going forward as clinical interest in
Lp(a) grows. 
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Benoit J. Arsenault, PhD; Centre de Recherche de
L’Institut Universitaire de Cardiologie et de Pneumolo-
tional lipid association report from an expert panel discussion, Journal of 
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gie de Québec and Department of Medicine, Faculty of
Medicine, Université Laval, Québec, QC, Canada. 
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lor College of Medicine, TX, USA. 
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Daniel E. Soffer, MD, FNLA, FACP; Department of
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Sotirios Tsimikas, MD; Department of Medicine, Univer-
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