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The Role of Lipoprotein(a) 
As a Biomarker to Assess 
Cardiovascular Risk

INTRODUCTION

Lipoproteins in the blood carry lipids to tissues for energy use, lipid deposition, and synthesis 

of steroid hormones and bile acids. Six major types of lipoproteins have been identified: chylo-

microns, very low-density lipoproteins (VLDLs), intermediate-density lipoproteins, low-density 

lipoproteins (LDLs), lipoprotein a (Lp[a]), and high-density lipoproteins (HDLs). Lipoproteins are 

composed of cholesterol, triglycerides (TGs), phospholipids, and apolipoproteins.7

Lp(a) is a proatherogenic, proinflammatory, and prothrombotic lipoprotein that consists of an 

LDL-like  particle covalently bound to an apo (a) protein via its apoB component.1 An individual’s 

Lp(a) level is 80% to 90% genetically determined in an autosomal codominant inheritance pattern 

with full expression by 1 to 2 years of age and adult-like levels achieved by approximately 5 years 

of age. Outside of acute inflammatory states, the Lp(a) level remains stable through an individu-

al’s lifetime regardless of lifestyle.6

Because of its small diameter (< 70 nm), Lp(a) can move freely across the endothelial barrier and, 

like LDL-C, can be retained within the arterial wall; this subendothelial retention is a key initial step 

in atherogenesis.7,8 Additionally, circulating Lp(a) particles are the main carrier of oxidized phos-

pholipids, which also contribute to arteriosclerotic cardiovascular disease (ASCVD) pathogenesis 

by promoting endothelial cell dysfunction and inflammation among others.9,10 

Prospective, observational, and genetic evidence strongly supports a causal relationship between 

high plasma concentrations of Lp(a) and an increased risk of ASCVD and valvular aortic stenosis 

(VAS).1-5 This article will provide an overview of the genetic cardiovascular (CV) risk biomarker 

Lp(a), its importance as an independent risk factor for CVD,  the prevalence of elevated Lp(a) levels 

among the global population, and recommendations for lipid management. The objective is to 

increase awareness and understanding of the risk factors in patients with elevated levels of Lp(a). 

EPIDEMIOLOGY 

Levels of Lp(a) considered to be in the atherothrombotic range are those more than 30 mg/dL or 

more than 75 nmol/L.11 It’s estimated that more than 1 billion people globally have Lp(a) levels of 

at least 30 mg/dL with a prevalence ranging from 20% to 30%.1,11 The incidence in patients with 
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KEY TAKEAWAYS:

 › Lipoprotein a (Lp[a]) is a proatherogenic, proinflammatory and prothrombotic lipoprotein.1

 › Prospective, observational, and genetic evidence strongly supports a causal relationship 
between high plasma concentrations of Lp(a) and an increased risk of arteriosclerotic 
cardiovascular disease (ASCVD) and valvular aortic stenosis.1-5

 › Measurement of Lp(a) has been recommended to be useful to reclassify ASCVD risk 
and, selectively, to aid in pharmacotherapy decision-making.6 
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established ASCVD, calcific aortic valve disease, or chronic kidney 

disease may be even greater.11

In the United States, a relatively large proportion of the popula-

tion has elevated Lp(a) levels. In a study of 531,144 patients (median 

age, 57.0 years; female, 51.9%) seen at a referral diagnostic laboratory, 

35.0% of patients had concentrations of Lp(a) greater than 30 mg/dL, 

and 24.0% had levels exceeding 50 mg/dL.12 

Lp(a) levels appear to vary among different ethnicities. The lowest 

concentrations were observed in non-Hispanic Caucasian (median, 

12 mg/dL), Chinese (median, 11 mg/dL), and Japanese (median, 

13 mg/dL) populations. Higher Lp(a) levels were reported in Hispanics 

(median, 19 mg/dL) and those of African origin (median, 39 mg/dL).3

BURDEN OF ILLNESS AMONG PATIENTS 
WITH ELEVATED LP(A) LEVELS

Several studies have demonstrated an association between elevated 

Lp(a) levels and an increased risk of CV events. For example, results 

from a meta-analysis of 36 studies (126,634 individuals) conducted 

by the Emerging Risk Factors Collaboration indicated that the 

risk of coronary heart disease (CHD), when adjusted for age and 

sex, increased 16% for every 3.5-fold higher Lp(a) concentration in 

patients who were free from CHD or stroke at baseline.13 One study of  

7863 patients from this meta-analysis included an upper decile of  

789 patients with a median baseline Lp(a) level greater than 73.7 mg/dL.14 

Compared with those with Lp(a) levels 13.9 mg/dL or less, patients 

in the upper decile were significantly more likely to experience 

CHD events (nonfatal myocardial infarction [MI] and CHD death) 

(HR, 1.24; 95% CI, 1.02-1.52; P = .03) and revascularization events (HR, 

1.45; 95%; CI, 1.20-1.75; P < .001). However, these results need to be 

interpreted with caution because of the large difference between 

baseline Lp(a) values.

LP(A) LEVELS AND ASCVD RISK

Multiple lines of evidence suggest a strong link between Lp(a) levels 

and risk for ASCVD and VAS. Lp(a) contributes to total serum choles-

terol: each molecule of Lp(a) is 30% cholesterol, when the Lp(a) 

concentration ranges from 9 mg/dL to 129 mg/dL.15 Apo(B), which 

is found in LDL-C and Lp(a), may be deposited in the arterial intima 

to and at aortic valve leaflets, contributing to atherosclerosis and 

VAS, respectively.7,8,16 This hypothesis is supported by findings from 

genetic Mendelian randomization (ie, the random assortment of 

parental genes in offspring) studies, which identified an associa-

tion between lifelong high concentrations of LDL-C and Lp(a) with 

VAS and aortic valve calcification.1,16,17

In addition, meta-analyses of prospective, population-based 

studies have shown an increased risk of CHD and MI in patients 

with high Lp(a) concentrations. For example, from the meta-  

analysis mentioned previously, adults had an increased risk of CHD 

(age- and sex-adjusted risk ratio [RR], 1.16 associated with 1 SD 3.5x  

higher Lp(a) concentration; 95% CI, 1.11-1.22) and an increased risk of 

ischemic stroke (age- and sex-adjusted RR, 1.11 associated with 1 SD 

higher Lp(a) concentration; 95% CI, 1.02-1.20); the RRs  were modestly 

lower when further adjustment was made for additional risk factors 

(1.13 [95% CI, 1.09-1.18] and 1.10 [95% CI, 1.02-1.18], respectively).18 

An additional meta-analysis of prospective studies confirmed the 

risk of ischemic stroke is significantly increased with high Lp(a) 

concentrations (pool adjusted RR, 1.29; 95% CI, 1.06-1.58).19 Results 

from another meta-analysis demonstrated that individuals with 

smaller apo(a) isoforms, which tend to be associated with higher 

Lp(a) concentrations, had an approximately 2-fold higher risk of 

CHD and ischemic stroke than those with larger apo(a) isoforms 

(and low Lp(a) concentrations).20 This link between Lp(a) level and 

risk of stroke has also been observed in children and adolescents. 

A meta-analysis of 4 studies of differing quality identified a substan-

tial association between ischemic stroke risk and abnormal Lp(a) 

concentration in youth (odds ratio, 4.24).21

Large prospective, European population–based studies of high 

Lp(a) concentrations have demonstrated a high risk of MI, isch-

emic stroke, VAS, coronary artery stenosis, carotid stenosis, femoral 

artery stenosis, heart failure, CV mortality, and all-cause mortality. 

In studies of plasma Lp(a) measured in isoform-insensitive assays, 

individuals with Lp(a) concentrations in the top 5th percentile had 

a multivariable-adjusted 2.6- to 3.7-fold risk of MI and a 2.9-fold risk 

of VAS compared with those with in the less than 22nd percentile.22-24 

In additional studies, individuals with highest versus lowest Lp(a) 

concentrations also had a 5-fold risk of coronary artery stenosis 

(adjusted for age and sex), a 1.7-fold risk of carotid stenosis (adjusted 

for age and sex), a 1.6-fold risk of femoral artery stenosis (adjusted 

for age and sex), a 1.6-fold risk of ischemic stroke (adjusted for age, 

sex, and CVD risk factors), a 2.5-fold increased risk of MI (adjusted 

for age, sex, and CVD risk factors), a 1.7-fold risk of CHD (adjusted for 

age, sex, and CVD risk factors), a 1.6- to 1.8-fold risk of heart failure 

(adjusted for CVD risk factors), a 1.5-fold risk of CV mortality (adjusted 

for multivariables, including CVD risk factors), and a 1.2-fold risk of 

all-cause mortality (adjusted for multivariables, including CVD risk 

factors).25-29 In a study of multi-ethnic patients, risk of heart failure 

associated with a high Lp(a) concentration (≥ 50 mg/dL) appeared 

to be limited to White patients (HR, 1.87; P = .006) and not Blacks, 

Hispanics, or Chinese Americans.30 

High Lp(a) levels also appear to increase the risk of recurrent CV 

events in patients with pre-existing CVD. In a recently published 

study of 2527 individuals with CVD at baseline, the absolute risk of 

major adverse CV events increased with stepwise increasing concen-

trations of Lp(a).31 The incidence of major adverse CV events was 

highest in patients with the highest Lp(a) levels: 54 per 1000 person-

years for the group with an Lp(a) concentration of at least 100 mg/dL. 

Evidence from this study also suggests that an absolute reduction of 

60 mg/dL in Lp(a) level for 5 years may lower the risk of secondary 

CV events by 20% (Figure 131-34).31

Studies of Mendelian randomization and genome-wide associa-

tion studies, which are less prone to confounding and reverse causa-

tion than observational or randomized studies, have confirmed that 

a high Lp(a) level is a causal factor for ischemic stroke, CV mortality, 

and all-cause mortality.28,29,35,36 
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Plasma Lp(a) concentrations are largely determined by variation 

in the apo(a) gene: more than 90% of the variation in Lp(a) level is 

due to genetics.3,5,32,37 Therefore, Lp(a) is a lifelong, genetic causal 

factor independent of all other known causes and risk factors for 

ASCVD, VAS, and mortality, including LDL-C.6 Extremely high Lp(a) 

concentrations (eg, > 200 mg/dL) may represent a lipid disorder that 

is associated with a substantially increased lifetime risk of ASCVD 

(ie, 3- to 4-fold increased risk).32

MEASURING LP(A) LEVELS

Evidence remains incomplete for the range of Lp(a) levels associ-

ated with high cardiac risk in individuals based on age, sex, and 

ethnicity.6 In current clinical practice, the concentration of plasma 

lipoproteins is typically measured indirectly by quantifying their 

cholesterol content.7 Total cholesterol (TC) is distributed mainly 

among VLDL cholesterol, LDL-C, and HDL cholesterol (HDL-C), and 

smaller quantities of cholesterol are contained in minor lipoprotein 

classes, including Lp(a). A standard serum lipid profile measures the 

concentrations of TC, HDL-C, and TGs.7 

The use of cut points based on Lp(a) concentrations or percentiles 

for specific populations continues to be debated, in part, because 

different ethnic groups have different distributions of Lp(a) levels.6,38,39 

For example, results from the prospective Multi-Ethnic Study of 

Atherosclerosis determined that an Lp(a) concentration of at least 

50 mg/dL predicted CHD in Blacks, Caucasians, and Hispanics, 

whereas a cut point of at least 30 mg/dL was predictive of CHD 

only for Blacks.40 Based on a large meta-analyses in various popu-

lations (N = 29,069), a tentative, universal Lp(a) cut point of at least 

100 nmol/L (approximately ≥ 50 mg/dL) has been recommended 

by the National Lipid Association (NLA).6,10,41

Clinical Practice Guidelines for Lp(a) Measurement
The NLA 2019 position statement on Lp(a) levels is based on the 

NLA recommendations part 1 (2014) and part 2 (2015) and updates 

an earlier NLA statement about the clinical utility of advanced 

lipoprotein testing. Recommendations had to garner a consensus 

of 60% of the expert panel drafting the statement, and they were 

graded according to the American College of Cardiology (ACC)/

American Heart Association (AHA) Evidence-Based Grading System.6

MACE risk reduction in secondary prevention 10% 20% 30% 40% 50%

Estimated Lp(a)-lowering required (95% Cl) 

Plasma Lp(a) 
mg/dL 25 (13-66) 50 (27-138) 74 (41-206) 99 (54-273) 124 (69-314)

nmol/L 51 (25-140) 105 (55-297) 157 (86-445) 212 (114-592) 266 (147-681)

SNPs for Lp(a) and kringle IV type 2
mg/dL 30 (21-53) 60 (42-109) 90 (64-161) 120 (85-225) 150 (106-273)

nmol/L 62 (42-112) 127 (88-234) 192 (136-347) 258 (181-487) 323 (227-591) 

60

50

40

30

20

10

0
0 40 83 127 171 214 258 301
0

mmol/L:
mg/dL: 20 40 60

Lamina et al33, 2019

Burgess et al32, 2018

Madsen et al31, 2019

Madsen et al31, 2019

80 100 120 140

Primary

Primary

R
ed

uc
ti

on
 in

M
A

CE
/C

H
D

 r
is

k 
(%

)

Absolute lowering in Lp(a)

CHD

Endpoint

SNPs for Lp(a)

Estimated from

Secondary MACE
Kringle IV type 2
SNPs for Lp(a)

Secondary MACE Plasma Lp(a)
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CHD, coronary heart disease; LDL, low-density lipoprotein; Lp(a), lipoprotein(a); MACE, major adverse cardiovascular event; SNP, single-nucleotide polymorphism.

The solid dark blue line indicates the estimate based on plasma Lp(a) in 2527 individuals from the Copenhagen General Population Study with a median follow-up of 5 years from a multifactorially adjusted Cox proportional 
hazards regression. Multifactorial adjustment was for age, sex, lipid-lowering therapy, diabetes mellitus, hypertension, body mass index, smoking status, alcohol intake, physical activity, Lp(a)-corrected LDL cholesterol, and 
triglycerides. The solid medium blue line indicates the estimate based on single-nucleotide polymorphisms for Lp(a) and Kringle IV type 2 in 2131 individuals from the Copenhagen General Population Study from instrumental 
variable analysis scaled to a short-term clinical trial setting. The dashed lines indicate the predicted primary prevention trial estimates from Burgess et al32 (light blue) and Lamina et al33 (black) for the end point coronary heart 
disease. The horizontal orange dotted line indicates the 22% major vascular event risk reduction per 1 mmol/L (39 mg/dL) reduction in LDL cholesterol observed in combined primary and secondary prevention statin outcome 
trials from the 2010 coronary heart disease Cholesterol Treatment Trialists’ Collaboration meta-analysis.34

Adapted with permission from Madsen CM, Kamstrup PR, Langsted A, Varbo A, Nordestgaard BG. Lipoprotein(a)-lowering by 50 mg/dL (105 nmol/L) may be needed to reduce cardiovascular disease 20% in secondary prevention: 
a population-based study. Arterioscler Thromb Vasc Biol. 2020;40(1):255-266. doi:10.1161/ATVBAHA.119.312951

Figure 1. Estimated Absolute Lp(a) Reduction Needed to Lower Risk of MACE and CHD31-34
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The 2019 NLA Position Statement indicates that Lp(a) testing is 

reasonable as part of risk evaluation for primary prevention of ASCVD 

in individuals with the following characteristics6:

• First-degree relatives with premature ASCVD, defined as the 
occurrence of ASCVD in men younger than 55 years or women 
younger than 65 years

• A personal history of premature ASCVD

• Primary severe hypercholesterolemia (LDL-C ≥ 190 mg/dL) 
or suspected familial hypercholesterolemia.

In addition, Lp(a) testing may be appropriate for some adults to 

assist in the clinician-patient discussion about the use of a statin 

in those between the age of 40 and 75 years with borderline 10-year 

ASCVD risk (5%-7.4%). Assessment of Lp(a) levels may also detect a 

potential cause for poor LDL-C reduction in patients given evidence-

based therapy, assist in screening family members with severe 

hypercholesterolemia, and identify those at risk of progressive VAS.6 

Although evidence surrounding the utility of Lp(a) testing 

in patients with known ASCVD continues to evolve, experts in 

lipidology consider Lp(a) testing reasonable for secondary preven-

tion in particular populations of adults6:

• Adults with premature ASCVD (men < 55 years or women 
< 65 years) or ASCVD that is recurrent or progressive despite 
optimal lipid reduction treatment

• Adults with VAS, because the risk of calcific VAS is proportional 
to the Lp(a) concentration.

Large absolute decreases in Lp(a) concentration (eg, reductions 

≥ 60 mg/dL), particularly in patients with very high baseline concentra-

tions, may be necessary to produce a significant clinical benefit.6,31,32,42

The 2018 ACC/AHA multiorganization Guideline on the Management 

of Blood Cholesterol does not provide a recommendation on routine 

measurement of Lp(a), but lists a family history of premature ASCVD 

and a personal history of ASCVD not explained by major risk factors 

as relative indications for Lp(a) testing.43 An Lp(a) concentration 

of at least 50 mg/dL (≥ 125 nmol/L) is considered to increase risk. 

A comparison of the Lp(a)-related information given in latest NLA 

and ACC/AHA guidelines is presented in Figure 2.6,43

The 2019 European Society of Cardiology and European Atherosclerosis 

Society Guidelines for the management of dyslipidemias recommend 

that for all individuals, Lp(a) measurement should be considered at 

least once during their lifetime to identify if they have inherited a 

very high Lp(a) concentration (> 180 mg/dL or > 430 nmol/L) and thus 

have an increased risk of ASCVD that is similar to that associated with 

heterozygous familial hypercholesterolemia (Class IIa Level C recom-

mendation). Testing all individuals would also detect less severe 

Lp(a) elevations that confer an increased risk but are not identified 

by the Systematic COronary Risk Evaluation (SCORE) or other lipid 

or lipoprotein assessments. Consideration should be given to Lp(a) 

measurement for possible CVD risk reclassification of those who are 

on the border between moderate risk (young patients [type 1 diabetes 

< 35 years; type 2 diabetes < 50 years] with no risk factors other than 

DM duration of < 10 years and a SCORE of ≥ 1% and < 5% for a 10-year 

risk of fatal CVD) and high risk (patients with elevated risk factors 

such as TC > 310 mg/dL, LDL-C > 190 mg/dL, or BP  ≥ 180/110 mmHg; FH; 

DM without target organ damage and a DM duration of ≥ 10 years or 

another risk factor; moderate CKD [chronic kidney disease]; a SCORE 

of  ≥ 5% and < 10% for 10-year risk of fatal CVD).7

The 2020 AACE/ACE guidelines for the management of dyslipidemia 

and prevention of cardiovascular disease recommends to consider 

• Does not recommend universal Lp(a) testing

• States that Lp(a) measurement is reasonable to refine risk 
assessment for ASCVD events in:

 › Individuals with a family history of 1st degree relatives 
with prematureb ASCVD

 › Individuals with premature ASCVD, particularly in the 
absence of traditional risk factors

 › Individuals with primary severe hypercholesterolemia
 › Individuals at very high ASCVD risk to better define 
those who are more likely to benefit from PCSK9 
inhibitor therapy

• Lp(a) increases ASCVD risk, especially in:
 › Individuals with higher Lp(a) values and,
 › If considered in women, only in the presence 
of hypercholesterolemiaa

• If a decision is made to measure Lp(a), an Lp(a) 
≥ 50 mg/dL or ≥ 125 nmol/L, Lp(a) may be considered 
a risk-enhancing factor

• Relative indications for Lp(a) measurement include:
 › Family history of premature ASCVD
 › Personal history of ASCVD not explained by major 
risk factors

2019 US National Lipid  
Association Guidelines

2018 AHA/ACC Guideline  
on the Management of Blood Cholesterol

AHA/ACC, American College of Cardiology and the American Heart Association;  ASCVD, atherosclerotic cardiovascular disease; Lp(a), lipoprotein(a); PCSK9, proprotein convertase subtilisin/kexin 9.
aThe improvement in risk prediction in adult women in a large clinical trial was minimal. 
bPremature: < 55 years of age in men; < 65 years of age in women. 

Figure 2. Current US Guidelines on Lp(a) Testing6,43
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measurement of Lp(a) in the following patients: those with clinical 

ASCVD or a family history of it and/or increased Lp(a); patients who 

descend from South Asian or African ancestors; those with 10-year 

ASCVD risk of at least 10%; patients with a personal or family history of 

aortic valve stenosis; and patients with refractory LDL-C levels even with 

LDL-C lowering therapy. The guidelines state that, “currently, recom-

mended treatment of patients with elevated Lp(a) is aggressive lowering 

of LDL-C, which mitigates the risk associated with the Lp(a) elevation.”44

Two International Statistical Classification of Diseases and Related 

Health Problems, 10th Revision (ICD-10) codes have been added to 

justify Lp(a) testing (E78.41 elevated Lp(a) and Z83.430 family history 

of elevated Lp[a]).45 The relative stability of Lp(a) levels over a life-

time supports the perspective that repeat measurement is generally 

unnecessary, provided that the initial blood sample was not obtained 

during an acute illness.46

Current Lp(a) Testing Utilization 
An individual Lp(a) test is typically ordered in the outpatient setting 

with other CV laboratory tests. Although a study including over 

500,000 patients in the United States observed that approximately 

one-third and one-quarter had LP(a) concentrations exceeding  

30 mg/dL and 50 mg/dL, respectively, Lp(a) testing remains less common 

than traditional lipid testing.12 In the United States, Lp(a)-inclusive 

panels are relatively common in both private and hospital labora-

tories and can be leveraged as a “value add” to differentiate services. 

Lp(a) tests, which are often conducted in an automated chemistry 

analyzer, are relatively inexpensive. Private laboratories in the United 

States report the cost to process an Lp(a) test to be generally lower 

than $5 per sample; reimbursement rates are often between $14 and 

$17. Out-of-pocket costs vary. Although measuring Lp(a) levels is rela-

tively inexpensive and important in assessing CVD risk, treatment 

that specifically reduces Lp(a) concentrations remains an unmet need.

CURRENT TREATMENT OPTIONS 
FOR ELEVATED LP(A) LEVELS

Currently, there are no approved drugs that specifically lower elevated 

Lp(a) concentrations. Some interventions have shown modest effect 

in lowering Lp(a) concentrations, but lack cardiovascular outcomes 

data to support use in cardiovascular risk reduction.47-49

NEW APPROACHES TO REDUCING LP(A) LEVELS

Multiple approaches aimed at reducing LP(a) levels are currently 

being investigated. Among these include monoclonal antibodies, 

antisense oligonucleotides, and small interfering RNAs. These agents 

have been observed to reduce serum LP(a) levels and are in various 

stages of research and development.6,50

CONCLUSIONS

Lp(a) measurement has been recommended to be useful to 

reclassify ASCVD risk and, selectively, to aid in pharmacotherapy 

decision-making. The Lp(a) test is widely available and generally 

inexpensive, but infrequently utilized. Current guidelines consider 

measurement of Lp(a) concentration reasonable to help identify 

certain at-risk populations. However, current Lp(a) testing prac-

tices are heterogeneous in many ways, particularly with respect to 

assay types and measurement units. Better standardization of Lp(a) 

measurement and greater access to Lp(a) testing is needed to gain 

improved understanding of Lp(a) metabolism, physiology, and the 

pathologic mechanisms by which high Lp(a) levels contribute to 

ASCVD and VAS. Additional randomized trials of novel approaches 

to targeted Lp(a) reduction are needed to better define their role in 

reducing the risk of ASCVD and VAS progression. •
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Screening for Lipoprotein(a) to Uncover Additional Cardiovascular Risk: 
An Interview With Don P. Wilson, MD, Fellow of the National Lipid 
Association and Lipid Expert

An editor from The American Journal of Managed Care® (AJMC®) 

spoke with Don P. Wilson, MD, about lipoprotein(a) (Lp[a]), 

a genetically inherited molecule that, when elevated, is an 

independent risk factor for premature cardiovascular disease 

(CVD). Wilson was the lead author on the Lipoprotein(a) scientific 

statement published by the National Lipid Association1 and is 

medical director of the Cardiovascular Health and Risk Prevention 

Program in the Department of Pediatric Endocrinology and 

Diabetes at Cook Children’s Medical Center in Fort Worth, Texas.

AJMC®: What is Lp(a)?

Wilson: Lp(a) is a modified form of low-density lipoprotein choles-

terol (LDL-C) [which], unlike acquired risk factors, is approxi-

mately 90% genetically determined.1,2 The cholesterol content 

of Lp(a) is included in standard laboratory estimates of LDL-C.3 

Elevated levels lead to lifetime exposure to atherogenic lipopro-

teins, significantly increasing risk of premature CVD, as well as 

myocardial infarction (MI), ischemic stroke, and valvular aortic 

stenosis.4-8 Common lipid-lowering therapies, such as statins, 

lower LDL-C but do not lower Lp(a) levels.1

Despite a significant reduction in CVD-related events following 

optimum management, both nonmodifiable and persistent 

modifiable risk factors (RFs), including elevated levels of Lp(a), 

predispose many to residual risk.9 To help at-risk patients avoid 

atherosclerotic cardiovascular disease (ASCVD)-related events 

following optimum LDL-C lowering with conventional therapy, 

health care providers focus on [lowering] residual risk. This 

means eliminating or optimizing other risk determinants to 

achieve the best outcomes. For example, although they effec-

tively lower LDL-C, statins alone will not eliminate the entire risk 

of CVD in at-risk populations. People often have habits, which 

are inherently unhealthy, such as smoking, being sedentary, and 

consuming high-fat, high-carbohydrate diets, often leading to 

obesity and diabetes. Many develop medical conditions such as 

inflammatory diseases and systemic lupus, all of which increase 

the potential of vascular injury. The practical question becomes, 

“Is there anything [else] we can modify?” If we cannot prevent 

someone from having diabetes, for example, what else can be 

done to mitigate long-term harm? Obviously, we try to improve 

the patient’s blood glucose control, and encourage weight loss 

if overweight or obese, by encouraging more physical activity 

and adherence to a heart-healthy diet. Our approach depends on 

the individual’s risk. Individuals with high- and very-high CVD 

risk benefit from more aggressive therapy. We may also look for 

biomarkers associated with CVD risk and determine if there are 

commercially available treatments. That is where Lp(a) comes 

up in the conversation.

Adult levels of Lp(a) are achieved by 5 years of age, and there-

after, may serve as a reliable biomarker in helping to assess CVD 

risk.1 Early expression of the apolipoprotein (a) gene: relation-

ships between infants’ and their parents’ serum apolipoprotein 

(a) levels.10 However, there are some exceptions. Inflammation, 

for example, may result in a short-term change in Lp(a) levels, but 

for the most part, Lp(a) levels are stable throughout a person’s life. 

Because there are no FDA-approved targeted treatments for 

elevated Lp(a) levels, many physicians incorrectly say, “Why 

measure it when we can’t do anything about it?” That is not true; 

we can do a lot to improve health and reduce risk. It is important 

to know someone has an Lp(a) that is elevated for several reasons. 

The first is risk stratification. [Knowing a patient’s Lp(a) levels] 

allows the clinician to appropriately assess risk. For example, 

patients with familial hypercholesterolemia (FH), who geneti-

cally have a high level of LDL-C, have an incredibly high risk of 

premature CVD. About 30% to 50% of individuals with FH also 

have elevated Lp(a).11 If a patient has that combination, as opposed 

to only a genetic mutation for [high] LDL-C, their risk of CVD is 

substantially higher. In addition, even though standard LDL-C 

lowering reduces risk and improves outcomes in this vulnerable 

population, the presence of an increased level of Lp(a) repre-

sents residual risk. In the absence of a commercially available 

drug that targets Lp(a) lowering, a provider may choose to be 

more aggressive in lowering the patient’s LDL-C level in hopes 

of improving outcomes.

The second reason it is important to know a person’s Lp(a) 

levels is because it is genetically determined.12 Elevated Lp(a) 

(defined as > 50 mg/dL or > 100 nmol/L), is the most common 

genetic dyslipidemia, affecting nearly 1 in 5 individuals in the 

United States. Lp(a) level is determined by an autosomal codomi-

nant inheritance. That means other family members are going to 

have it and should be encouraged to have their Lp(a) measured.1 

In children, when Lp(a) is elevated, that knowledge becomes part 

of the risk assessment and shared decision-making in terms of 

what can be done to lower the child’s CVD risk. Families often 

use that information to ensure the child grows up with proper 

nutrition and avoids excessive weight gain, smoking, etc. This is 

particularly important in children because habits formed at an 

early age often persist into adulthood, affecting health behaviors 
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throughout life. Although not proven, lifestyle changes, imple-

mented at an early age, such as dietary modification during the 

first year of life, may alter the expression of Lp(a), potentially 

reducing lifetime risk of CVD.13 

A third reason for knowing a patient’s Lp(a) level is to begin 

identifying a population that can take advantage of Lp(a)-directed 

therapy once it becomes commercially available. Currently, most 

of the medications we commonly use are those that are FDA 

approved for CVD treatment or risk prevention, such as statins; 

however, they do not lower Lp(a). PCSK9 (proprotein convertase 

subtilisin/kexin type 9) inhibitors have been shown to have a 

modest impact of about 25% to 30%14-16; however, they are not 

specifically indicated for lowering Lp(a). 

A final reason for knowing an individual’s Lp(a) would be to 

guide treatment decisions in a very high–risk patient. In those who 

are optimally managed, until an effective and safe Lp(a) lowering 

drug becomes available, apheresis might prove beneficial. The 

FDA has recently revised its approval criteria for use of apheresis 

to include an elevated Lp(a) in its guidelines.17

It is hoped that in the near future, drugs will become commer-

cially available to reduce Lp(a) levels. Several of those drugs 

are already in development. They [have] already been, to some 

degree, tested in adults [and] show promise.18  Similar studies 

are needed in children.

AJMC®: Are there any other additional risks that the managed 

care population should be aware of for patients with high 

Lp(a) levels?

Wilson: Two additional health risks for individuals with elevated 

Lp(a) include ischemic stroke and valvular aortic stenosis, for 

which there is ample supportive evidence. Lp(a) has 2 major prop-

erties: it is proatherogenic, hence the increase risk of CVD, and it 

is prothrombotic, that is, it has an ability to inhibit blood clots.8 

Although Lp(a) may not directly cause an ischemic stroke, the 

presence of elevated Lp(a) may prolong or increase clot formation, 

enhancing risk of a stroke. For example, in my clinical practice, we 

have seen a fair number of young children, usually infants, who 

have had an unexplained ischemic stroke and the only [reason] 

you find after a blood workup is elevated Lp(a). It appears clear 

that although elevated Lp(a) may not be the primary cause of an 

ischemic stroke, elevated levels are associated with stroke and 

poor outcomes, even in children.19

One final observation. There is emerging evidence that indi-

viduals with coronavirus disease 2019 (COVID-19) often have a 

disturbance in lipid metabolism, which may contribute a broad 

spectrum of cardiovascular and thromboembolic complications, 

especially in vulnerable populations such as African Americans.20 

This is particularly relevant because in addition to a high preva-

lence of social disparities, African Americans have 2- to 3-fold 

higher levels of Lp(a) than Caucasians.21 Nonetheless, an Lp(a) of 

at least 50 mg/dL has previously been reported to increase CVD 

risk in African Americans.22 This topic deserves more investiga-

tion, but provides another reason knowledge of an individual’s 

Lp(a) can be useful. 

AJMC®: Is there an ideal patient population that should be 

screened for Lp(a)?

Wilson: In my opinion, the question should really be at what age to 

screen, not whether screening should be performed. For example, 

the European Society of Cardiology and European Atherosclerosis 

Society Guidelines have called for considering universal testing of 

Lp(a) at least once in each adult’s lifetime.3 It has been suggested 

that Lp(a) testing should begin in childhood.23 Historically, many 

patients have only received lipid-lowering treatment once they 

already have evidence of atherosclerosis and are symptomatic, 

typically adults in their forties, fifties, or sixties. However, in 

those with conditions such as FH, for example, which is geneti-

cally determined, our thinking has changed. Current recommen-

dations suggest that children who are at moderate to high risk 

should be started on lipid-lowering medications early, while they 

have a minimum disease burden, to avoid the risk of a fatal event 

or need for stents or coronary artery bypass grafting.24 Preventing 

CVD by implementing early treatment can substantially reduce 

future health care costs to payers, the health system and society, 

by avoiding the need for more costly pharmacological treatment 

and medical procedures, but more importantly, improving the 

quality and longevity of people’s lives.

Evidence supporting the benefits of earlier treatment was 

presented in a study recently published in NEJM. It is the longest 

study of statin treatment initiated among teenagers with geneti-

cally proven FH, who also had a parent who had experienced a 

fatal or nonfatal cardiovascular event [later in life]. These chil-

dren were started on treatment when they were teens, and then 

followed over the next 20 years. The investigators looked at the 

occurrence of CVD and the anatomy of the arteries in children who 

had FH [and were treated with pravastatin] compared with their 

siblings without FH. When the children with FH were 39 years 

of age, they had a remarkable absence of major adverse cardio-

vascular events. After performing noninvasive studies such as 

carotid intima-media thickness measurements, [the investiga-

tors found that] the arterial function and anatomy was similar 

between the patients with FH and their siblings without FH. What 

is interesting about this study is that the children with FH had a 

mean Lp(a) that was over 30 mg/dL, which is often considered the 

threshold for risk. It is encouraging to learn that starting LDL-C 

lowering treatment during childhood resulted in a positive effect 

on their health outcomes 20 years later. It is still unknown what 

is going to happen to these children as they become older, but 

thus far, their outcomes have been much better than those of their 

parents, many of whom had experienced a fatal event.25 The vast 
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majority of children who have elevated Lp(a), with or without FH, 

are asymptomatic. During childhood, those without FH who have 

elevated Lp(a) do not have cardiovascular events [and] lack direct 

evidence to suggest they have arteriosclerosis or the precursors 

of arteriosclerosis. A legitimate case could be made, therefore, to 

defer Lp(a) lowering treatment, when it becomes available, until 

adulthood. An exception, perhaps, would be in children who have 

an ischemic stroke. In that case, there is the concern for recur-

rent episodes. The argument could be made that this population 

needs to be treated earlier, after the first episode. 

AJMC®: What is the prevalence of elevated Lp(a) levels in 

your practice?

Wilson: Our data may be slightly skewed because a large portion of 

our population is referred for FH, a population in which elevated 

Lp(a) levels are observed more frequently, and because we screen 

all of our referrals for Lp(a) [whereas most practices do not]. Unlike 

cholesterol, currently, there is no recommendation for universal 

screening of Lp(a) in children. Unfortunately, in the United States, 

the screening rate for cholesterol is about 4%. Our cholesterol 

screening is about 20% in our general pediatric neighborhood clinics.2

The population in our clinic may represent a bias, simply 

because we have a referral practice [where patients] are usually 

sent to us because of elevated LDL cholesterol. Remember that 

Lp(a) is essentially an LDL cholesterol molecule with an additional 

protein, so it contains cholesterol as well. Lp(a) contributes to 

the total cholesterol and calculated LDL cholesterol, so there is a 

bit of bias there in terms of the number of children in our prac-

tice with elevated Lp(a). But the answer is that the prevalence in 

our clinic is fairly high.

There are a number of families in our patient population in 

which the parent or members of the families have had some type 

of cardiovascular event, either fatal or nonfatal, and the only 

risk factor found was Lp(a). I mention this because there is every 

reason to expect that a similar finding will likely increase the risk 

of MI or stroke in the children when they become adults, and that 

may be a reason to implement drug therapy at a young age. Their 

LDL cholesterol level may be fairly close to the population mean, 

but the high Lp(a) still puts the child at risk.

AJMC®: How does knowing the Lp(a) level impact how you 

manage your patients?

Wilson: In the adult world, for example, recommendations from 

the National Lipid Association and the American Heart Association 

are tiered to indicate how aggressively patients should be treated 

to lower LDL cholesterol.1,24 This is based on total risk assessment, 

including Lp(a). If an adult has FH and elevated LDL cholesterol, 

genetically confirmed or clinically suspected, for example, the 

recommendation would be to use medication to achieve an LDL-C 

of 100 mg/dL or less and a non-HDL cholesterol level of 130 [mg/

dL] or less. If that same adult also had an elevated Lp(a), they may 

have a better outcome if we set a goal LDL-C between 50 [mg/

dL] and 70 [mg/dL]. It is also possible that as a result of starting 

LDL-C lowering at an early age in children with or without FH, 

such aggressive goals may not be needed, at least during child-

hood. However, currently, there is limited proof of this. Long-

term observation and epidemiologic studies are needed to help 

inform our clinical recommendations and management.  

Even though there are no outcome studies and no specific recom-

mendations to do so, we often tend to mirror adult recommenda-

tions when making treatment recommendations for children in 

our clinic. It’s important to note that there is nothing inherently 

“normal” or even necessarily “healthy” about an LDL-C of 100 [mg/

dL]. It is simply a reflection of the mean level or percentile in the 

population. The LDL cholesterol level in a newborn is approxi-

mately 40 [mg/dL] to 50 [mg/dL], increasing to about 100 mg/dL 

by 2 years of age and may further increase thereafter. 

We do not have outcomes studies in children because we cannot 

measure—and we want to prevent—so called “hard outcomes,” (ie, 

MI and stroke). As a pediatrician, I find that parents, for the most 

part, prefer to make decisions about the care of their children 

based on an informed discussion. By sitting down and objectively 

showing parents data in a way they can comprehend, without 

frightening them, allows them to feel empowered and comfortable 

with whatever decision they are implementing [to help their child.]

Furthermore, the details of ASCVD risk prevention and Lp(a) in 

individuals younger than 18 years of age are generally not included 

in a [pediatrician’s] education, which focuses more on immuni-

zations, health maintenance, growth, development, acute inju-

ries, [and] episodic illnesses. If a pediatric health care provider 

takes a good family history, they will still miss about 30% to 60% 

of the children who have an elevated cholesterol level and who 

may benefit from some type of treatment.13 Recently, however, 

pediatricians are focusing more on the opportunity to improve 

lifelong health of children. To do that, we all have to understand 

the totality of the child’s health risks.

It is worth repeating how important it is to make parents and 

children aware of the health risks without frightening them. 

Most parents are committed to doing everything they can to 

keep their children healthy. It is the responsibility of the health 

care provider, usually the pediatrician, to alert them if their child 

may be susceptible to health conditions that can increase risk of 

cardiovascular disease later in life, and carefully explain what can 

be done to help prevent it. The results of the 20-year pravastatin 

study in patients with FH are encouraging because they demon-

strate that early reduction in LDL cholesterol can have a positive 

impact on cardiovascular disease in adulthood.25 We should all 

be committed to true primary prevention, rather than waiting 

until someone has a heart attack to be able to initiate treatment. 

Many, unfortunately, die prematurely from the initial episode. 
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For those who have a fatal event, there is no second chance. Far 

too many children in my practice have lost a parent to premature 

CVD. It is a painful memory that never goes away.

AJMC®: Based on that information, what advice would you 

have for pediatric and adult health care providers who are 

encouraged by these results and are interested in adding this 

testing? How can they go about doing that in their practice?

Wilson: First, Lp(a) testing is reliable and readily available. Second, it 

is fairly inexpensive. At our clinic, we suggest pediatricians or family 

physicians focus on measuring LDL-C because guidelines suggest 

doing so, irrespective of a child’s health status or family history, 

starting at around 10 years of age.2 Although some also measure 

Lp(a) selectively in at-risk children, [in my experience] most are 

not aware of Lp(a) or prefer not to [evaluate it]. Pediatricians and 

family physicians do a great job taking care of children, but often 

they do not have enough time to sit down and properly counsel a 

large patient population about CVD risk prevention, and often they 

lack the training or experience to do so. The best service they can 

render the children entrusted to their care is to perform choles-

terol screening on all children as outlined in the NHLBI 2011 Expert 

Panel recommendations.13 Children found to have elevated levels 

of cholesterol, who have a family history of hypercholesterolemia 

and/or premature CVD (men <55 years; women <65 years) or who 

have risk factors or risk conditions should be referred to a lipid 

specialist. Both the National Lipid Association and the American 

Heart Association can provide health care providers with a list of 

qualified lipid specialist in their area. Physicians who take care of 

adults should become familiar with the latest published guide-

line on Lp(a) screening and management.1,3,24

Since 2016, several guidelines have been published to assist in 

the identification, treatment, and follow-up of adults with elevated 

levels of Lp(a).1,3,24 Considerable differences exist among published 

guidelines for adults on the use of Lp(a) in clinical practice, and 

recommendations for youth are limited. Although more work is 

needed to achieve harmonization and provide comprehensive 

guidelines for Lp(a) in clinical practice, these guidelines provide 

busy clinicians with practical advice for patient management. 

Testing Lp(a) in children presents both an opportunity and a 

challenge. If tested, how do we ensure that information is conveyed 

to the child’s future health care provider when they become adults? 

It is important to educate both the child and the family in order 

for them to be able to carry that message. Although it is unlikely 

that children understand [the] chemistry of Lp(a), in my experi-

ence, they are smart enough to understand health risks. Perhaps 

if these children, as they become young adults, are aware of their 

health risks and remember to mention “elevated Lp(a)” as they tran-

sition to an adult health care provider, it would be a great start! •
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