
Atherosclerosis xxx (xxxx) xxx

Please cite this article as: Alberico L. Catapano, Atherosclerosis, https://doi.org/10.1016/j.atherosclerosis.2022.02.013

Available online 7 March 2022
0021-9150/© 2022 Elsevier B.V. All rights reserved.

How should public health recommendations address Lp(a) measurement, a 
causative risk factor for cardiovascular disease (CVD)? 

Alberico L. Catapano a,*, Magdalena Daccord b, Elaine Damato c, Steve E. Humphries d, 
R. Dermot G. Neely e, Børge G. Nordestgaard f, Michele Pistollato c, 
Elisabeth Steinhagen-Thiessen g 

a Director Center for the Study of Atherosclerosis at Bassini Hospital University of Milan, Milan, Italy 
b FH, Europe, UK 
c Life Science, Charles River Associates International, London, UK 
d Emeritus BHF Professor of Cardiovascular Genetics Institute Cardiovascular Science UCL, London, UK 
e Academic Health Science Network NENC, Newcastle, UK 
f University of Copenhagen, and Chief Physician, Copenhagen University Hospital - Herlev and Gentofte, Copenhagen, Denmark 
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A B S T R A C T   

Background and aims: Elevated concentrations of Lipoprotein (a) [Lp(a)] is an inherited, causal risk factor for 
atherosclerotic cardiovascular disease (ASCVD). This study aims to investigate the clinical utility for patients, 
and the economic benefit to healthcare systems and society of measuring Lp(a) concentrations more widely 
today. 
Methods: We conducted a structured literature review to identify the economic and health benefits and costs of 
measuring the Lp(a) concentration, potential barriers hindering the uptake of the measure, and potential solu
tions to address them. These findings were then discussed in an advisory board attended by experts and patient 
organisations. 
Results: It was found that if Lp(a) concentration is measured more widely today, patients, healthcare system and 
society would experience clinical and economic benefits even before specific Lp(a) lowering pharmacological 
treatments become available. Furthermore, a wider uptake of the Lp(a) measurement would support the 
development of epidemiological data. 
Conclusions: For Lp(a) measurement to be more widely used, key barriers which are hindering its uptake need to 
be addressed. These include i) the perception that the measure may have limited clinical value, ii) lack of 
awareness on Lp(a), iii) lack of data on the CV benefit of reducing Lp(a), iv) technical and clinical guidelines 
barriers, and v) healthcare system barriers. Scientific communities and industry should collaborate to address 
technical challenges and deficiencies in clinical guidelines. However, policy intervention will be crucial for 
national ASCVD plans to acknowledge the importance of Lp(a).   

1. Introduction 

1.1. Background 

Despite the considerable progress in the science and the medical 
research in the cardiovascular space, cardiovascular diseases (CVDs) are 
still the number one cause of death globally, taking an estimated 17.9 
million lives each year (which is 31% of all deaths worldwide) [1]. In 

particular, atherosclerotic cardiovascular disease (ASCVD) is the most 
prevalent form of CVD [2]. There are many factors that increase the risk 
of ASCVD (e.g. fatty animal-rich diet, smoking, diabetes mellitus, 
obesity, inactive lifestyle, hypertension) and hyperlipidaemia is the 
major cause of different types of ASCVD (HEART UK guideline [3]; 
ESC/EAS guidelines [4]), including coronary heart disease (CHD), 
ischemic cerebrovascular disease, and peripheral arterial disease (PAD) 
[4,5]. In many circumstances, hyperlipidaemia is easily treatable and 

* Corresponding author. University of Milan, Via Balzaretti 9, 20133, Milan, Italy. 
E-mail address: alberico.catapano@unimi.it (A.L. Catapano).  

Contents lists available at ScienceDirect 

Atherosclerosis 

journal homepage: www.elsevier.com/locate/atherosclerosis 

https://doi.org/10.1016/j.atherosclerosis.2022.02.013 
Received 19 November 2021; Received in revised form 31 January 2022; Accepted 10 February 2022   

mailto:alberico.catapano@unimi.it
www.sciencedirect.com/science/journal/00219150
https://www.elsevier.com/locate/atherosclerosis
https://doi.org/10.1016/j.atherosclerosis.2022.02.013
https://doi.org/10.1016/j.atherosclerosis.2022.02.013
https://doi.org/10.1016/j.atherosclerosis.2022.02.013


Atherosclerosis xxx (xxxx) xxx

2

there exist several guidelines for its management, however, in certain 
cases treatment is challenging [3,6,7]. 

1.2. Lp(a) is an independent, inherited, causal risk factor for ASCVD 

Elevated Lipoprotein (a) [Lp(a)] concentrations, defined as greater 
than the 80th centile, i.e. Lp(a) concentrations above 50mg/dL or 
~105nmol/L, is an inherited risk factor for ASCVD and the most com
mon form of hyperlipidaemia. For example, one study estimated that 
having Lp(a) values > 100nmol/L (48mg/dL) accounts for 5.7% of CVD 
events in the patient cohort [8]. In particular, elevated level of Lp(a) is 
estimated to affect 10%–30% of the population (approximately 1.42 
billion people globally) [9–11]. 

1.3. Measurement of Lp(a) 

This can be used to identify individuals with very high inherited Lp 
(a) plasma levels and familial risk, to reclassify people who are 
borderline between moderate and high-risk, and to optimize manage
ment and treatment of other CVD risk factors in order to reduce the 
overall risk. Overall, European societies and many individual European 
countries in addition (e.g., in France, Germany, and the UK) have 
developed clinical guidelines recommending the measurement of Lp(a) 
(Table 1). The Canadian guidelines also recommend that Lp(a) should be 
measured once in a patient’s lifetime, as part of initial lipid screening to 
assess cardiovascular risk [12]. 

In general, there is alignment between these guidelines, with all of 
them recommending Lp(a) measurement as a routine part of clinical 
assessment in high-risk individuals, but some now recommend mea
surement at least once in the lifetime of all individuals (during a stable 
phase in the patient’s life), given that the Lp(a) concentration remains 
largely stable throughout life [14]. However, given that there are 
non-genetic factors that may affect the Lp(a) measurement, such as 
acute-phase reactions and renal disease, there may be the need for 
repeat Lp(a) measurement in selected cases. Interestingly, as advance
ment in medical research have clarified the role of Lp(a), guidelines have 
undergone frequent updates to reflect the latest scientific findings. For 
example, the 2016 European ESC/EAS guidelines were updated in 2019 
to extend measuring Lp(a) concentration in all individuals (and not only 

to selected cases, as recommended previously). Additionally, the French 
clinical guidelines published by the French Society of Cardiology in 
2021 (in anticipation of coming specific pharmacological treatments) 
now state that elevated Lp(a) is, amongst other risks, associated with an 
increased risk of myocardial infarction (MI) [13]. 

1.4. Challenges with the Lp(a) concentration measure 

Despite the clinical recommendations, the uptake of the measure
ment of Lp(a) concentration is limited across markets, and this is 
partially driven by the current lack of pharmaceutical treatment spe
cifically indicated to treat elevated Lp(a), which is perceived as a limi
tation to effectively prevent ASCVD risks [4]. In particular, decision 
makers and physicians may have a perception that there is limited value 
of including Lp(a) measurement in lipid panels. Additionally, there exist 
other barriers, such as reimbursement hurdles, that may be limiting the 
wider uptake of Lp(a) measurement. 

1.5. Objectives of this study 

In this context, this study aims to address three topics. First, as 
specific pharmacological treatments for elevated Lp(a) are still at the 
development stage, we investigate whether there is any clinical utility 
for the patients, or economic value for the healthcare systems and the 
society, of measuring the Lp(a) concentration more widely today. Sec
ond, in addition to the perceived lack of value, we research what other 
barriers may limit the uptake of the measurement of Lp(a) concentra
tion. Third, we would like to provide policy recommendations that 
would help addressing those barriers. 

2. Methods 

To answer the research questions, we have undertaken a two-step 
analysis. In the first step we conducted a structured literature review 
to identify the benefits and costs of measuring the Lp(a) concentration, 
the potential barriers to the uptake of the measure, and the potential 
solutions to address them. We used Scholar Google and PubMed as 
search engines to research publications from 2016 to 2020 and the au
thors have selected the highest relevant and most impactful publications 

Table 1 
A comparison of the clinical guidelines available in Europe, France, Germany, UK [3,4,12,13].  

Region or 
country 

Europe France Germany UK Canada 

Year of 
publication 

2019 2019 (refers to ESC/EAS) 2019 (refers to ESC/EAS) 2019 2021 

Recommend 
measuring Lp 
(a)? 

✓ ✓ ✓ ✓ ✓ 

Purpose of 
measure 

Identify individuals with 
very high inherited Lp(a) 
concentrations and for 
reclassification in people 
who are borderline between 
moderate and high-risk 

Identify individuals with very 
high inherited Lp(a) 
concentrations and for 
reclassification in people who are 
borderline between moderate and 
high-risk 

Identify individuals with 
very high inherited Lp(a) 
concentrations and for 
reclassification in people 
who are borderline between 
moderate and high-risk 

To optimize management and 
treatment of other CVD risk 
factors 
Identify familial risk 

Identify 
individuals with 
very high inherited 
Lp(a) 
concentrations 

Patient 
population in 
whom to 
measure 

All individuals Familiar hypercholesterolemia 
and other diseases 

All individuals Family history of premature 
ASCVD; First-degree relatives with 
raised Lp(a); Familial 
hypercholesterolemia; Calcific 
aortic valve stenosis; CVD risk 

All individuals 

High risk Lp(a) 
level 

>50 mg/dL or ~100–125 
nmol/L 

>50 mg/dL or ~100–125 nmol/L >50 mg/dL or ~100–125 
nmol/L 

32–90 nmol/l minor; 90–200 
nmol/l moderate; 200–400 nmol/l 
high; >400 nmol/l very high 

≥50 mg/dL or ≥
100 nmol/L 

Frequency of 
measure 

At least once At least once At least once Once Once  
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in English on the topic of “Lp(a)”, “risk factor” and “ASCVD”. To capture 
specific information (e.g., clinical guidelines, the prevalence of elevated 
measure of Lp(a) concentration, reimbursement status and cost of an Lp 
(a) test across markets of interest), additional publications have been 
hand-searched to identify the state-of-play. A total of 88 publications 
have been considered for the analysis. 

In the second step, we have discussed the findings from the literature 
review with an advisory board attended by European- and US-based 
clinical, policy and bioethics experts together with patient organisa
tions from both regions (refer to the Supplementary Table 1 for more 
details). The advisory board had European-specific and US-specific 
breakouts session to discuss regional topics. Furthermore, experts 
were asked to provide written feedback before and after the advisory 
board on country-specific issues. Subsequently, to support some of the 
statements made in the advisory board, we also collected the anecdotal 
evidence from three European patients via anonymous interviews. The 
patients were identified by FH Europe, the European patients’ organi
sation, which aims to improve Europe-wide awareness, understanding, 
and access to diagnosis and treatment of inherited lipid conditions - 
through its patient network. In the interviews, the patients provided the 
authors details on their patient journey, from diagnosis to treatment, 
together with any barriers they faced in their journey. While this study 
reports the findings from the European-specific discussion, a companion 
study covers the findings specific to the US. 

3. Results 

3.1. Value to patients, healthcare systems and society of the wider uptake 
of the Lp(a) concentration measure today 

Despite clinical guidelines recommending Lp(a) measurement, a 
legitimate question decision maker may ask what would be the clinical 
and economic value of performing the test if specific pharmacological 
treatments for elevated Lp(a) concentrations are not (yet) available and 
whether this would justify the cost of the test. 

3.1.1. Benefits to patients of measuring Lp(a) concentration 
The experts in the advisory board all agreed that there is already an 

immediate benefit to patients in measuring Lp(a) concentration, even if 
effective pharmacological treatments are not yet available. In particular, 
Lp(a) measurement facilitates the identification and better management 
of patients at a high cardiovascular risk by allowing more accurate risk 
stratification [15]. For example, patients with very high Lp(a) have a 
prognosis similar to patients with heterozygous Familial Hypercholes
terolemia (FH) [4,16,17]. In particular, knowledge of elevated Lp(a) 
enables physicians to provide the appropriate preventive care to pa
tients, treatment for the patient’s other risk factors which could be 
treated and perform cascade screening [18]. For example, patients with 
high Lp(a) concentrations may have less-than expected LDL-C lowering 
on statin therapy and have greater residual CVD risk despite maximum 
tolerated treatment with statin and ezetimibe [19]. However, they 
would derive greater relative benefit from PCSK9 inhibitor therapy, as 
this may additionally reduce Lp(a) by 15–30%, but the reduction rate is 
below 20% in patients with high Lp(a) concentrations [20–22]. This 
could contribute to the reduction of premature CVD events and associ
ated deaths and generate healthcare system savings. Furthermore, in
dividuals who are made aware of their elevated Lp(a) and associated 
risks may be more empowered to adhere to recommended therapy and 
adopt beneficial changes in their lifestyle habits to decrease the overall 
CVD risk associated with other modifiable risk factors [21]. 

Moreover, given that Lp(a) is transmitted in an autosomal dominant 
pattern, close relatives of individuals with elevated Lp(a) could poten
tially be identified through cascade screening, and, if needed, treated 
earlier in their lives [23]. For example, the HEART UK guideline rec
ommends that amongst other targeted patient populations, patients with 
a first-degree relative with raised Lp(a) should have their Lp(a) 

concentration measured [3]. Additionally, the earlier identification of 
such patients can enable physicians to engage earlier with these patients 
and thus will serve to increase awareness of the fact that elevated Lp(a) 
is an inherited cause of premature ASCVD. 

3.1.2. Healthcare system benefits 
European payers may question whether these clinical benefits 

compensate the cost of the test. In general, the cost per test for a public 
payer is estimated to be comparative to the standard lipid panel that 
includes estimates of other lipoprotein subfractions, and lower than the 
FH genetic test. In the UK, measurement of Lp(a) concentration does not 
have a unique tariff that is used for purposes of reimbursement, but it is 
estimated that the cost to run a single Lp(a) measure varies from £2 
(€2.3) to £25 (€29.1) [24]. In comparison, the cost of measuring the full 
blood count is £6.00 (€7); the cost of measuring blood glucose (HbA1c) 
is £6.42 (€7.5); the cost of calcium scoring is £71 (€82.8); and the cost of 
each FH index case testing is ~£280 (€326.5) and for a cascade screening 
test is £75 (€87.5) [25–27]. In Germany, laboratories can charge a 
maximum value of €11.90 for measuring the Lp(a) concentration in the 
outpatient setting whereas the cost to the hospital is around €5 per test 
in the inpatient setting [28,29]. In comparison, the cost of measuring the 
total cholesterol, triglycerides, HDL cholesterol and LDL cholesterol is € 
0.25 each; and the cost of the cascade FH test is €70.81 [30,31]. How
ever, these costs are not comprehensive; for example, these values do not 
include the cost associated with sample collection, laboratory service 
delivery and reporting – but these costs would be less per measure if 
various measures are requested simultaneously. Additionally, when the 
Lp(a) concentration is measured by automated analysers in conjunction 
with cholesterol measures, the cost of the measure is significantly lower 
than that reported above. Despite this, given the overall economic 
burden of CVD, the cost of the test appears reasonable and, based on the 
available evidence, measuring Lp(a) concentration may in fact be 
cost-effective [23] and potentially cost-saving, particularly because 
recommendations only call for measuring Lp(a) concentration once in a 
patient’s life for screening or diagnostic purposes and it could be done as 
part of an initial lipid screening to assess CVD risk. Moreover, given that 
high CVD mortality is associated with considerable monetary costs, with 
the total economic toll of CVD estimated at €210 billion a year (2017) in 
Europe [32], even a small clinical benefit would likely result in cost 
savings for the healthcare system (Table 2). 

In particular, wider access to Lp(a) measurement could improve the 
targeting of lipid lowering treatment and other preventive therapies, 
leading to a reduction in hospital admissions. This would result in an 
improved risk stratification of patients and better management of CVD 
patients by providing optimal medical treatment [18]. Additionally, 
wider access to the measure can reduce the need for FH testing amongst 
patients with elevated Lp(a) concentration. For instance, one clinical 
study estimated that 4.4% of patients admitted to a coronary care unit 
had both elevated Lp(a) and phenotypic FH, demonstrating its frequency 
[16]. Thus, Lp(a) measurement has the potential of making healthcare 
systems more resilient and well-prepared for instances of patient influx 
that could otherwise impact hospital care quality (as was observed 

Table 2 
Estimates of annual CVD cost per year across a sample of European countries.  

Estimates of annual CVD cost per year, CVD cost per capita per year, and as a 
percentage of total health expenditure 

France €15.1 billion (2013) [33] €224.1/capita (2013) [33] 8.4% 
Germany €46.4 billion (2015) [34] €557.4/capita (2015) [34] 15.0% 
Italy €4.0 billion (2014) [35] €67.2/capita (2014) [35] 2.5% 
Spain €1.7 billion (2014) [35] €35.9/capita (2014) [35] 1.6% 
UK €18.4 billion (2019) [36] €273.7/capita (2019) [36] 10.1% 

Note: The CVD cost per capita per year was estimated by dividing the annual 
CVD cost per year provided in references [33–36] by each of the respective 
countries’ populations. The references do not necessarily utilise the same 
methodology in estimating the annual CVD cost per year. 
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during the COVID-19 pandemic). 
Finally, it is estimated that for patients with Lp(a) concentrations 

above 175nmol/L who are receiving experimental products in the 
currently ongoing trials, the annual CVD incidence could potentially be 
reduced by at least 20%, and this would translate into healthcare savings 
[8]. 

3.1.3. Other benefits of measuring Lp(a) concentration 
In addition to the clinical and healthcare system benefits, experts in 

the advisory board have identified three other reasons why uptake of the 
measurement of Lp(a) concentration should be undertaken now even if a 
specific treatment is not yet available. 

First, there are already specific treatments in the development phase 
that may reach patients in the next three or four years and deliver sig
nificant health benefits. By the time these treatments will enter the 
market, eligible patients could already have been identified to maximise 
the benefits of these specific treatments and avoid the health impact of 
delayed diagnosis. This supports the view that barriers limiting the 
uptake of the Lp(a) concentration measure should be addressed in a 
timely manner. Generally, policy interventions take time to be imple
mented and to translate into changes in the clinical practice. Thus, the 
sooner that policies are implemented to ensure that measurement of Lp 
(a) concentrations are available to all individuals, as recommended in 
the 2019 ESC/EAS clinical guidelines, the sooner those likely to benefit 
will have access to appropriate treatment. 

Second, a wider uptake of the measure of Lp(a) concentration would 
support the collection of up-to-date epidemiological data needed in 
healthcare planning and decision making. With more widespread mea
surement, there will be increased real-world evidence of the prevalence 
of elevated Lp(a) concentrations, which can contribute to the refinement 
of the cardiovascular risk assessment and management, and the devel
opment of more accurate risk level thresholds [3]. An improved un
derstanding of the prevalence of patients with elevated Lp(a) would also 
help inform prioritisation of certain healthcare policies regarding 
measuring Lp(a) concentration and treatment guidelines, whilst 
encouraging patient advocacy groups to conduct targeted educational 
campaigns. For instance, information on CVD risk has been used by 
policymakers to develop primary prevention strategies for reducing 
overall CVD risk and to reduce socioeconomic inequalities in health, and 
to guide the implementation of testing programmes [37]. 

Third, interventions to support the uptake of the Lp(a) measurement 
today can help reducing healthcare inequalities. Socioeconomic dis
parities are prominent in CVD: patients with a lower socioeconomic 
status (SES) or lower educational level demonstrate an increased mor
tality rate compared to high SES patients [38]. For example, a UK-based 
study found that CVD patients who have a lower SES had higher 
numbers of comorbidities, with one-fifth of patients in the most deprived 
fifth having 5 or more comorbidities [39]. Patients with a lower SES may 
be less likely to request physicians for an Lp(a) test, particularly if they 
are required to pay for the test themselves, whilst physicians may un
consciously request fewer Lp(a) tests for patients with lower SES as they 
may believe that low SES patients will comply less with provided 
medical advice and less likely to return for follow-up visits [40]. Thus, if 
the measure of Lp(a) concentration is reimbursed and ideally available 
to all adults, there would be fewer discrepancies in the uptake of the test 

across socioeconomic groups and provide equality of access of the test 
across different parts of the country. Furthermore, as there are dispar
ities in prevalence of elevated Lp(a) across different ethnic groups, Lp(a) 
measurement may contribute to reducing inequities in CVD care related 
to ethnicity. Evidence demonstrates that highly elevated Lp(a) mediates 
risk irrespective of race, and that patients who are above the 80th 

percentile for their race are at increased risk [41]. 

3.2. Challenges to the uptake of the of Lp(a) measurement 

Despite clinical guidelines recommending the measurement of Lp(a) 
concentration and the immediate benefits for the patients and the so
ciety, the uptake of the testing still remains limited in European coun
tries [42]. The literature identifies a number of challenges that hinder 
testing uptake. According to the experts in the advisory board, some of 
these challenges – which are summarised in Table 3 - should be 
considered priorities to be addressed. Although the limited perception of 
value and lack of awareness of Lp(a) is prevalent across countries, the 
technical, clinical guidelines and healthcare system barriers are key 
barriers that need to be prioritised in order to facilitate the uptake of the 
Lp(a) concentration measure. 

3.2.1. Limited value perception and lack of awareness 
A common misconception among clinicians regarding Lp(a), which 

might partially drive the clinical inertia and lack of testing, is the 
perceived lack of therapeutic options for an individual with high Lp(a) 
[43]. Additionally, patient unawareness of family history of ASCVD or 
Lp(a) concentrations may cause also physicians to overlook the measure 
of Lp(a) concentration as an appropriate proactive screening option. The 
advisory board highlighted that physicians in Germany are unwilling to 
request an Lp(a) test due to the lack of an available specific pharma
cological therapy for elevated Lp(a) and due to the misconception that 
management of such patients cannot be improved if they were to be 
identified. Similarly, given that measuring Lp(a) in the UK is at the 
physician’s discretion, the measure is only occasionally requested by 
specialist physicians and is not routinely done in general practice [45]. 
Value perception was also regarded as a barrier to the uptake of the 
measure of Lp(a) concentration in France, and the measure is not sys
tematically used in France to detect lipid abnormalities [46]. Further
more, while guidelines and recommendations for measuring Lp(a) 
concentration in ASCVD patients exist and are made publicly available, 
through organisations such as ESC/EAS, some physicians, especially 
providers who are not lipid specialists, demonstrated a lack of awareness 
of the formal guidelines and the appropriate clinical triggers for Lp(a) 
measurement [14]. For example, in the advisory board it was high
lighted that some physician groups, such as cardiologists and di
abetologists, in the UK have limited awareness of the test. Additionally, 
physicians who are aware of the formal guidelines at times do not adhere 
to their recommendations. The European patients interviewed have also 
reported these issues. 

3.2.2. Technical and clinical guidelines barriers 
Overall, there exist many excellent assays to measure Lp(a) accu

rately. However, a key technical barrier to measuring Lp(a) concentra
tion is the lack of standardisation of assays. Difficulties in the 

Table 3 
An overview of the key barriers that are hindering the uptake of the measure of Lp(a) concentration in Europe.  

An overview of the key barriers that are hindering the uptake of the measure of Lp(a) concentration in Europe 

Limited perception of value and lack of awareness of CVD risk: Physicians may have a limited perception of the clinical utility of the Lp(a) test due to there not being a therapeutic 
option for high Lp(a) available yet [43], whilst patients may lack awareness of family history of ASCVD or of elevated Lp(a) concentrations 

Technical and clinical guidelines barriers: A key technical barrier to the measure of Lp(a) concentration is the lack of standardised assays on commercial platforms and the 
utilisation of different units to measure Lp(a) [23]. Furthermore, there is a lack of statements of measuring Lp(a) in some clinical guidelines and a lack of clear and actionable 
recommendations in clinical guidelines on how physicians should manage a patient with elevated Lp(a) [44]]. 

Healthcare system barriers. Limited reimbursement of the Lp(a) concentration measure and spending control measures act as a barrier to the uptake of the measure. Additionally, in 
some countries, there are only relatively few laboratories currently providing an Lp(a), assay, which serves as a barrier to sample flow.  
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standardization of Lp(a) measurements are due to different analytical 
methods, each with its own margin of error, that are currently in use to 
measure Lp(a) concentration [47]. Some of these technical issues relate 
to choice of assay calibrators and the assignment of appropriate target 
values to these, reporting of Lp(a) mass (typically mg/dL) versus particle 
number (nmol/L), measurement of Lp(a) in one unit but reporting it in 
another unit, lack of familiarity with both unit measures amongst phy
sicians who are not working with Lp(a) daily, and finally an absence of 
implemented guidelines for validation of methodical approaches [23]. 
In addition, the lack of statements regarding the utility of measuring Lp 
(a) concentration in some clinical guidelines and the lack of clear and 
actionable recommendations on how physicians should manage a pa
tient with elevated Lp(a) in clinical guidelines, result in insufficient and 
uneven uptake of the measure [44]. For instance, in the UK there are 
geographical discrepancies in access to the measure of Lp(a) concen
tration and this is partially attributed to the absence of guidelines by The 
National Institute for Health and Care Excellence (NICE) on Lp(a) and to 
the fact that neither the NICE familial hypercholesterolaemia guideline 
(CG71, 2017) nor the Lipid Modification and Risk Assessment Guideline 
(CG181, 2014) make any mention of, nor recommend measuring Lp(a) 
[48,49]. One reason why NICE did not incorporate measuring Lp(a) in 
these guidelines was due to the lack of published cost-effectiveness 
studies demonstrating the value of Lp(a) measurement and such 
studies are required for the measure to be integrated into NICE guide
lines. Another technical barrier is that various thresholds to define high 
Lp(a) concentrations have been used across different guidelines, and in 
most cases the thresholds have been converted to derive both sets of 
units, against recommendations, giving rise to discrepant values. For 
example, the European Atherosclerosis Society Consensus Panel chose 
an Lp(a) threshold of ≥50 mg/dl (or ≥105 nmol/L), the German 
guidelines use an Lp(a) threshold >60mg/dl (>120nmol/l), whereas the 
US used ≥30 mg/dl (or ≥75 nmol/L) as the risk threshold until 2018 [9, 
50]. These different thresholds cause difficulties in interpreting the 
result and are likely to reduce physicians’ enthusiasm for requesting the 
measurement. 

3.2.3. Healthcare system barriers 
Limited reimbursement of the measure of Lp(a) concentration and 

spending control measures act as a barrier to the measure. For example, 
in France Lp(a) tests are not reimbursed in the community setting, while 
in Germany physicians may be reluctant to request an Lp(a) test due to 
control measures in place to prevent over-spending on testing [51]. 

Although in Germany testing of Lp(a) concentrations is recommended 
(but not required) as part of the FH diagnosis, the test has low uptake 
among cardiologists assessing patients for FH [52]. Additionally, the fact 
that practitioners have a fixed laboratory budget serves as a barrier to 
the broader reimbursement of the measure. In both France and Ger
many, patients frequently pay for the test out of their pocket and thus 
the cost of the test is perceived as a key barrier. Despite that the Lp(a) 
concentration measure is routinely available through automated ana
lysers, another country-level barrier to Lp(a) measurement is that in 
some countries only a few laboratories are currently measuring Lp(a), 
resulting in the need for hospitals and clinics to outsource the mea
surement of Lp(a) concentration. For example, in the UK the majority of 
Lp(a) test volume is processed by a core set of 15–20 labs, as its low 
volume does not justify local in-house processing for most hospitals and 
private labs [24]. As a result, this can lead to delay in turnaround time 
and increased costs. 

3.2.4. Other barriers 
The literature identifies other barriers that can limit the uptake of the 

measurement of Lp(a) concentration, however the experts in the advi
sory board perceived these as second order barriers. For instance, the 
fact that the measure of Lp(a) concentration cannot be easily found in 
some of the paper and electronic forms used by physicians, primarily in 
the primary care setting, to request the test were not considered as a key 
barrier to uptake, nor the fact that electronic healthcare systems do not 
alert physicians to request the Lp(a) measurement [24]. Furthermore, 
the lack of patients’ awareness on Lp(a) and familial risk was not 
perceived as a key barrier to the measure of Lp(a) concentration, as this 
could be counteracted by the physicians’ awareness [53]. Experts also 
did not consider that the current amount of personnel with enough 
technical expertise on the Lp(a) measure is hindering its uptake [53]. 
Finally, the experts from European countries did not perceive that there 
is a lack of political support to increase the measure of Lp(a) concen
tration, instead, noting that decision-makers have not yet prioritised the 
measure due to them not being aware of Lp(a) and of the value of 
measuring it. 

3.3. European patient experiences with diagnosing and managing elevated 
Lp(a) concentration levels 

The challenges to the uptake of the Lp(a) measurement and the value 
of the Lp(a) concentration measure to patients were echoed by three 

Table 4 
European patient feedback on the need to raise awareness and to utilise the Lp(a) concentration measure as a tool to manage other CVD risk factors.  

European patient feedback based on their patient journey 

The need to raise awareness on measurement 
of Lp(a) levels 

“Awareness raising of Lp(a) within the Healthcare Professionals community is vital. We do not present in the traditional cardiac case way. 
When we do it can be too late. We often appear fit and healthy on the surface.” 
“The cardiologist identified that the way I had presented was highly unusual and that I was a very near miss. He commented on my luck and 
that I should be dead.” 
“It took almost 12 months from presenting originally with my GP to beginning to address my Lp(a) diagnosis. So elapsed time was a big factor. 
This is a huge mental burden. Also my initial presentation was not taken seriously enough. My conviction that something was not right […] 
literally saved my life. […] I am sure I would not be here without it.” 

Lack of awareness about guidelines on Lp(a) 
measurement 

“I was 49 years old when out of the blue I had a heart attack. During all the tests that followed, most of the traditional risk factors seemed to be 
ok. Blood pressure, cholesterol and blood sugar levels were all fine, I am a non-smoker and not very stressed. Although I am overweighed, I was 
told that this risk factor alone could not cause that many problems at such a relatively young age. 
Six months later, again one of my coronary arteries was almost fully blocked and it showed this was caused by an inflammation. Therefore, the 
levels of statins I was already prescribed before, were doubled. In a few months I developed an intolerance against this medicine and became 
very ill, both physically as mentally. I was prescribed a PCSK9 inhibitor, but this had not enough impact on my cholesterol levels. This was the 
reason why my cardiologist referred me to a vascular internist, who tested my blood very extensively and, amongst others, also my Lp(a) 
level.” 

Management of other risk factors “I was briefed on my condition and its implications, then I was given medication for the treatment of my other cardiovascular disease (CVD) 
risk factors, such as high LDL cholesterol and high blood pressure, in order to reduce my overall CVD risk. The aim was to reduce my LDL 
cholesterol to a very low level (< 1.4 mmol/L), which is being achieved by a treatment consisting of PCSK9 inhibitors, in addition to statins 
and ezetimibe.” 
“From a patient’s point of view, Lp(a) measuring is of very high value, as your doctor can help you to reduce your other risk factors, such as 
high LDL cholesterol and high blood pressure, in order to lower your overall CVD risk. Awareness of elevated Lp(a) is all the more important as 
for instance your LDL level will need to be lower than for patients without elevated Lp(a).”  
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European patients who provided the authors with an overview of their 
patient journey, including the hurdles in being diagnosed with elevated 
Lp(a) concentration and how the diagnosis improved the management 
of their other CVD risk factors (Table 4). 

4. Discussion 

4.1. Policy recommendations to support a wider uptake of Lp(a) 
measurement 

Experts in the advisory board agreed that there is a need for stronger 
political leadership to increase the uptake of Lp(a) measurement in 
order to reduce ASCVD risk and prevalence. Policy intervention is 
needed now to address the value perception and lack of awareness, 
technical, clinical guidelines, and healthcare system barriers of 
measuring Lp(a) concentration (Table 5). 

4.1.1. Solutions to the value perception and lack of awareness barriers 
Educational campaigns targeting physicians on the clinical and 

healthcare benefits of measuring Lp(a) concentration are needed to 
address misconceptions around the measure, for example through the 
publication of consensus statements by patient organisations (such as 
HEART UK’s consensus statement on Lipoprotein(a)) [3]. In addition to 
educating physicians, the public needs to be educated on the role of Lp 
(a) in ASCVD. Moreover, such campaigns should cover recent guidelines 
on measuring Lp(a) concentration to identify high risk patients [53]. 
Finally, more efforts need to be made to provide continuity between the 
provision of different guidelines on the measurement of Lp(a) concen
tration. For example, national European clinical guidelines could 
reference the latest ESC/EAS Guidelines for the management of dysli
pidaemias [4]. 

4.1.2. Solutions to the technical barriers 
Scientific committees and the industry should collaborate in the 

standardisation and validation of Lp(a) tests to ensure that all patients 
have access to good quality tests, and the regulators should ensure that 
the Lp(a) assays on the market are appropriately standardised. In 
particular, scientific communities should promote Lp(a) being measured 
in nmol/L rather than in mg/dL in conjunction with driving the avail
ability of nmol/L assays to measure Lp(a) concentration. For instance, 
HEART UK recommends that results should be expressed in nmol/l of Lp 
(a) particles and that conversion of mass units to molar units or vice 
versa introduces inaccuracy and should be discouraged [3]. Such col
laborations should build on World Health Organisation’s (WHO) pro
tocols for standardisation of Lp(a) assays published in 2003, which have 
contributed to more reliable quantification, reduced the bias caused by 
isoform size of Lp(a), and have made within study comparisons more 
robust [3]. The European Federation of Laboratory Medicine (EFLM), 
the International Federation of Clinical Chemistry (IFCC) and the 
Northwest Lipid Research Laboratories in the US are working towards 
the standardisation of Lp(a) assays across different suppliers. In the 
meantime, organisations can recommend which of the Lp(a) tests are 
recommended for use. For example, HEART UK has published a state
ment that only assays based on Denka reagents with calibrators trace
able in nmol/L to WHO/IFCC reference material can be recommended 

[3]. However, more manufacturers should be incentivised to develop Lp 
(a) assays for their platforms, in order to make the Lp(a) measurements 
more accessible. 

Furthermore, clinical guidelines for the management and prevention 
of CVD need to be updated to cover Lp(a) and incorporate clear and 
actionable recommendations for patients with elevated Lp(a) and 
recommend cascade screening to be able to provide early CVD preven
tive measures to individuals with elevated Lp(a) concentration mea
sures. In particular, the Lp(a) measurement would be more easily 
incorporated in national recommendations – and the guidelines would 
be translated into clinical practice – if stakeholders could produce more 
data demonstrating the cost-effectiveness of the measure or studies 
showing how many lives can be saved by managing other risk factors if 
the measure were more widespread. For instance, in the UK for the test 
to be recommended in the NICE guidelines, there needs to be a cost- 
effective analysis that demonstrates that test which appears clinically 
effective is also cost-effective (or cost-saving) for a target patient 
population. 

4.1.3. Solutions to the healthcare system barriers 
In Europe, policymakers need to be made aware of the clinical, 

healthcare and society benefits of measuring the Lp(a) concentration (e. 
g., more data demonstrating the CVD risk which is attributable to Lp(a) 
in different populations and data demonstrating that the measure re
duces CVD events and health inequalities) through key stakeholders (e. 
g., physicians societies and patient advocacy). However, for this to be 
possible, more studies and advocacy demonstrating such benefits are 
needed. Only once there is understanding of the value of measuring 
patients for Lp(a) today, there can be an expectation to have a prioriti
sation of the issue at political level and wider uptake of the test. Once 
political awareness is raised and Lp(a) is prioritised, political support is 
expected to overcome the challenges coming from the lack of reim
bursement in France or patients being required to pay for the Lp(a) test 
out of their pocket in Germany. Additionally, policymakers need to 
ensure that there are enough laboratories that provide Lp(a) measure
ment. Policymakers can encourage collaboration between the industry, 
laboratory systems and test manufacturers to make better and cheaper 
assays more widely available. 

4.2. Key conclusions 

Elevated Lp(a) concentrations is one of the most important common 
inherited causes of ASCVD and one study estimated that having Lp(a) 
values > 100nmol/L accounts for 5.7% of CVD events [8,54]. The 2019 
ESC/EAS clinical guidelines recommends Lp(a) as a routine test, ideally 
in all individuals due to the key benefits that the measure of Lp(a) 
concertation brings to patients, healthcare systems and society, even 
without a specific pharmaceutical option to treat it. In particular, the Lp 
(a) measure can lead to the identification of high-risk individuals and to 
the better management of patients with elevated Lp(a), which in turn 
can lead to more resilient healthcare systems. 

To achieve these benefits, policy intervention is needed now to 
address the barriers that limit the uptake of the measurement of Lp(a) 
concentration, such as value perception and lack of awareness, tech
nical, clinical guidelines, and healthcare system barriers. In particular, 

Table 5 
Five potential solutions to address the varied barriers to measuring Lp(a) concentration in Europe.  

An overview of potential solutions to address the varied barriers to measuring Lp(a) concentration in Europe 

Solutions to the value perception and lack of 
awareness barriers 

1. Educational campaigns targeting physicians and patients on Lp(a) and its role in ASCVD. 
2. Increased dissemination and socialisation activities of recent guidelines on measuring Lp(a) concentration. 

Solutions to the technical and clinical guidelines 
barriers 

3. Scientific committees and the industry should collaborate in the standardisation and validation of Lp(a) assays. 
4. Clinical guidelines should be updated to cover Lp(a) and incorporate clear and actionable recommendations for patients with 
elevated Lp(a). 

Solutions to the healthcare system barriers 5. More studies demonstrating the benefits of measuring Lp(a) concentration are needed to increase policymaker’s awareness, 
focus and prioritisation of the issue.  
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policy intervention is needed for national CVD plans to acknowledge the 
importance of Lp(a) as a risk factor and for clinical guidelines to be 
translated into clinical practice, i.e., for healthcare systems to proac
tively identify patients with elevated Lp(a) and manage them effectively. 
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