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Aspirin and lipoprotein(a) in primary prevention

Harpreet S. Bhatia
Division of Cardiovascular Medicine, Department of Medicine, University of California San Diego, 
La Jolla, California, USA

Abstract

Purpose of review—Lipoprotein(a) [Lp(a)] is causally associated with cardiovascular diseases, 

and elevated levels are highly prevalent. However, there is a lack of available therapies to address 

Lp(a)-mediated risk. Though aspirin has progressively fallen out of favor for primary prevention, 

individuals with high Lp(a) may represent a high-risk group that derives a net benefit.

Recent findings—Aspirin has been demonstrated to have a clear benefit in secondary 

prevention of cardiovascular disease, but recent primary prevention trials have at best 

demonstrated a small benefit. However, individuals with elevated Lp(a) may be of high risk 

enough to benefit, particularly given interactions between Lp(a) and the fibrinolytic system / 

platelets, and the lack of available targeted medical therapies. In secondary analyses of the 

Women’s Health Study (WHS) and the Aspirin in Reducing Events in the Elderly (ASPREE) 

trial, aspirin use was associated with a significant reduction in cardiovascular events in carriers of 

genetic polymorphisms associated with elevated Lp(a) levels. Further studies are needed, however, 

as these studies focused on narrower subsets of the overall population and genetic markers.

Summary—Individuals with elevated Lp(a) may benefit from aspirin therapy in primary 

prevention, but further study with plasma Lp(a) levels, broader populations, and randomization 

of aspirin are needed.
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INTRODUCTION

Lipoprotein(a) [Lp(a)] is causally associated with cardiovascular disease risk, particularly 

coronary artery disease and aortic stenosis. Lp(a) causes disease through multiple 

mechanisms including atherosclerosis, inflammation, and thrombosis (Fig. 1) [1]. Elevated 

Lp(a) is highly prevalent with levels >50 mg/dL present in approximately 24–29% of all 

individuals [2]. However, there are limited therapeutic options for elevated Lp(a), with 

no medical treatments specifically approved for Lp(a). Given its genetic nature, lifestyle 

measures are not effective for lowering Lp(a) [3]. Statins, a central aspect of cardiovascular 
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disease prevention, do not lower Lp(a) [4]. Proprotein convertase subtilisin/kexin type 

9 inhibitors (PCSK9i) have been shown to modestly lower Lp(a) which may translate 

into an improvement in clinical outcomes based on secondary analyses of clinical trials 

[5,6]; however, PCSK9i are not specifically approved for this purpose. Multiple RNA 

therapies which lower Lp(a) significantly are in development or in clinical trials [7], but no 

outcomes data is yet available, and these drugs will initially be targeted towards a secondary 

prevention population. Given the large population at risk, there is a significant need for 

therapies which reduce risk associated with Lp(a) in primary prevention.

Aspirin has long been a cornerstone of the secondary prevention of cardiovascular disease. 

In the Antithrombotic Trialists’ (ATT) meta-analysis of secondary prevention aspirin trials, 

aspirin use was associated with a 19% relative risk reduction, and 1.5% per year absolute 

risk reduction in serious vascular events [8]. However, the role of aspirin in primary 

prevention has become increasingly unclear. In the ATT meta-analysis of primary prevention 

trials, aspirin use was associated with a statistically significant 12% relative risk reduction 

in serious vascular events; however, the yearly absolute risk reduction was only 0.07%, 

offset by an increase in major bleeding [8]. Three recent primary prevention trials of aspirin, 

discussed in more detail below, failed to demonstrate a strong benefit to aspirin use, leading 

to weaker guideline recommendations for aspirin use in the primary prevention setting.

In this review, we will discuss the potential role for aspirin for the primary prevention of 

cardiovascular events in individuals with elevated Lp(a). We will review the recent primary 

prevention trials of aspirin, the rationale for a net benefit in those with elevated Lp(a), and 

the available studies addressing this question, including a recent secondary analysis of the 

Aspirin in Reducing Events in the Elderly (ASPREE) trial.

RECENT PRIMARY PREVENTION ASPIRIN TRIALS

There were three large randomized primary prevention trials of aspirin therapy in different 

populations published in 2018 – ARRIVE (Aspirin to Reduce Risk of Initial Vascular 

Events), ASCEND (A Study of Cardiovascular Events in Diabetes), and ASPREE (Table 1).

The ARRIVE trial randomized 12,546 individuals at moderate estimated cardiovascular 

risk (10–20% 10-year risk of coronary heart disease) to aspirin 100 mg daily or placebo 

with a primary endpoint of time to cardiovascular death, myocardial infarction, unstable 

angina, stroke or transient ischemic attack (TIA). Of note, diabetics were excluded. After 

median follow-up of 60 months, aspirin was not associated with improvement in the 

primary endpoint (Hazard ratio [HR] 0.96, 95% confidence interval [CI] 0.81–1.13) but 

was associated with increased gastrointestinal bleeding (HR 2.11, 95% CI 1.36–3.28). In a 

per protocol analysis, there was a significant reduction in myocardial infarctions (HR 0.53, 

95% CI 0.36–0.79). Importantly, event rates for the primary endpoint were much lower than 

expected (4.5% in the placebo arm and 4.3% in the aspirin arm) [9].

The ASCEND trial randomized 15,480 individuals with diabetes to aspirin 100 mg daily 

or placebo with a primary endpoint of first serious vascular event (myocardial infarction, 

stroke, TIA or death from vascular cause excluding intracranial hemorrhage). At mean 
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follow-up of 7.4 years, aspirin was associated with reduced risk of the primary endpoint 

(rate ratio (RR) 0.88, 95% CI 0.79–0.97), offset by major bleeding (RR 1.29, 95% CI 1.09–

1.52). Higher event rates were observed than in the other studies (9.6% in the placebo group, 

8.5% in the aspirin group). When the components of the primary outcome were evaluated 

individually, the lowest (non-significant) hazard ratio was for TIA, and the primary outcome 

was no longer significant if TIA was excluded [10]. This is important as the diagnosis of 

TIA may be more subjective than for other included clinical outcomes.

The ASPREE trial randomized individuals >70 years of age (≥65 in US minorities) to 100 

mg of aspirin or placebo; multiple endpoints were evaluated but the primary cardiovascular 

end point was cardiovascular disease (a composite of fatal coronary heart disease, nonfatal 

myocardial infarction, stroke or hospitalization for heart failure). After median 4.7-year 

follow-up in 19,114 people, aspirin was not associated with a reduction in cardiovascular 

events (HR 0.95, 95% CI 0.83–10.08) but was associated with increased major hemorrhage 

(HR 1.38, 95% CI 1.18–1.62). Again, event rates were low with an overall rate of the 

primary outcome of 4.8% [11].

A subsequent meta-analysis of primary prevention aspirin trials, including the three most 

recent trials, demonstrated a small benefit to aspirin use (HR 0.89, 95% CI 0.84–0.94] 

for cardiovascular events (cardiovascular mortality, nonfatal myocardial infarction, nonfatal 

stroke), again offset by increased major bleeding (HR 1.43, 95% CI 1.30–1.56). When 

individual outcomes were evaluated, there was a benefit for both myocardial infarctions (HR 

0.85, 95% CI 0.73–0.99) and ischemic strokes (HR 0.81, 95% CI 0.76–0.87, Fig. 2) [12]. 

After the publication of these trials, the US Preventive Services Task Force released updated 

guidance stating that use of aspirin for primary prevention in individuals aged 40 to 59 

with ≥10% 10-year cardiovascular disease (CVD) risk should be individualized, but the net 

benefit is likely small. They recommended against use of aspirin in adults ≥60 years of age 

[13]. This was similar to the prior recommendations in the American College of Cardiology/ 

American Heart Association primary prevention guidelines which stated that aspirin may be 

considered in adults 40 to 70 years of age at higher ASCVD risk without bleeding risk with 

a IIb strength of recommendation. Aspirin for primary prevention for adults >70 or those 

with increased risk of bleeding was recommended against [14].

The lack of a clear net benefit from aspirin use in primary prevention may be due to 

improvements in other preventive therapies over time, including the use of lipid lowering 

therapies and more aggressive management hypertension and diabetes. However, the benefit 

from aspirin use in secondary prevention, and the small benefit in primary prevention, 

particularly in diabetics, suggest that there may be a higher risk group for whom aspirin in 

primary prevention is beneficial.

LIPOPROTEIN(a), PLATELETS, BLEEDING

The overall association between Lp(a) and thrombotic risk remains unclear with inconsistent 

findings in various studies. However, Lp(a) has been suggested to have both antifibrinolytic 

properties as well as interactions with platelets. Lp(a) has been shown to inhibit fibrinolysis, 

primarily related to its homology with plasminogen, in experimental studies [15]. However, 
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this has not translated to increased venous thromboembolism risk in clinical studies [16,17]. 

If an association between Lp(a) and antifibrinolysis is confirmed, this may suggest that 

individuals with high Lp(a) are at lower bleeding risk. Lp(a) has been shown to stimulate 

platelet function and increase platelet aggregation in primarily in vitro studies involving 

various stimuli and platelet receptors [18,19–22]. In contrast, several other studies have 

suggested an antiplatelet effect of Lp(a). These studies, in general, were more limited 

in scope and in vivo data is lacking [23–27]. From these studies, the net effect of 

Lp(a) on platelet function remains unclear. One study, however, of individuals undergoing 

percutaneous coronary intervention (PCI), observed that individuals with higher Lp(a) 

had accelerated fibrin generation, greater clot strength, and increased platelet aggregation 

in vivo, suggesting a net pro-platelet effect of Lp(a) [28]. Another study of individuals 

undergoing PCI observed a benefit to prolonged dual antiplatelet therapy in individuals with 

high Lp(a) but not in individuals with normal Lp(a) [29]. The potential antifibrinolytic and 

pro-platelet effects of Lp(a) provide a rationale for a particular benefit from aspirin therapy 

with increased thrombotic risk and possibly decreased bleeding risk in this population.

STUDIES OF ASPIRIN AND LIPOPROTEIN(a)

Prior studies of aspirin use and Lp(a) have focused on genetic polymorphisms (Table 2). 

In an analysis of the Women’s Health Study (WHS), which randomized healthy women 

≥45 years of age to aspirin 100 mg every other day or placebo, investigators evaluated the 

single nucleotide polymorphism (SNP) rs3798220-C of the LPA gene. In the study, this SNP 

was associated with higher Lp(a) levels and greater CVD risk compared with noncarriers 

(HR 2.24, 95% CI 1.36–3.68). In carriers of the SNP who were assigned aspirin, however, 

the risk was significantly reduced compared to placebo (HR 0.44, 95% CI 0.20–0.94) after 

median 9.9 years of follow-up. In noncarriers, in contrast, aspirin use was not associated 

with a reduction in events compared with placebo. Of particular significance is the fact that 

the absolute risk in SNP carriers assigned aspirin was 2.14%, which was similar to the risk 

in noncarriers assigned aspirin (2.13%) and placebo (2.25%) [30].

A study of the same SNP in participants from the Atherosclerosis Risk in Communities 

study was also conducted. In this study, over median 7.2-year follow-up, the SNP was 

nonsignificantly associated with coronary heart disease (CHD) risk among non-users of 

aspirin (HR 1.57, 95% CI 0.92–2.69). Among aspirin users, however, the SNP was not 

associated with increased risk of CHD (HR 0.86, 95% CI 0.38–1.95) [31]. While this study 

was limited by self-report of aspirin and is likely subject to residual confounding as an 

observational study, the overall direction of the results was consistent with the WHS results.

Finally, a recent analysis was conducted in the more contemporary ASPREE trial (described 

above). Genotyping was performed in 12,815 individuals of European ancestry and two 

analyses were conducted – one involving the same rs3798220-C SNP, and another using a 

polygenic risk score for LPA (genetic risk score [GRS]). Again, the SNP and high GRS 

were both associated with increased risk of major adverse cardiovascular events (MACE) 

in the placebo group with HRs of 1.90 (95% CI 1.11–3.24) and 1.70 (95% CI 1.14–2.55), 

respectively. In the aspirin group, however, the SNP (HR 0.54, 95% CI 0.17–1.71) and high 

GRS (HR 1.41, 95% CI 0.90–2.23) were not associated with MACE. Among SNP carriers, 
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aspirin reduced MACE by 11.4 events per 1000 person-years with a bleeding risk of 3.3 

events per 1000 person-years, equating to a net benefit of 8.1 events per 1000 person-years. 

Similarly, among those with high GRS, aspirin resulted in a net benefit of 1.7 events per 

1000 person-years [32■]. These results extended the WHS results in a more contemporary 

setting with modern background therapy, to a broader population including men and women, 

by using a broader set of genetic markers with the GRS, and by also accounting for bleeding 

outcomes and calculating net benefit.

These studies have important limitations. In both the WHS and ASPREE studies, the 

analysis was limited to Caucasians, and the SNP was only present in 3.7% of women in 

the WHS and in 3.2% of individuals in ASPREE, limiting the generalizability of these 

results. Furthermore, Lp(a) levels were not available in these studies. Lp(a) levels are more 

clinically useful as they account for genetic and nongenetic influences, are inexpensive, and 

measurement is much more widely available.

CONCLUSIONS

Elevated Lp(a) remains a significant unmet need in cardiovascular disease prevention. While 

multiple new therapies are in development or under investigation, these will primarily be 

targeted towards secondary prevention initially. Given the high prevalence of elevated Lp(a), 

there is a need for strategies to reduce the associated risk today. While aspirin therapy 

in primary prevention has progressively fallen out of favor, the significant reduction in 

risk in secondary prevention and the smaller reduction in primary prevention (particularly 

in diabetics) suggests that a high-risk primary prevention group may benefit from aspirin 

therapy. Given the lack of available therapies for elevated Lp(a) and purported associations 

between Lp(a) and platelet function as well as decreased bleeding risk, those with elevated 

Lp(a) may be the ideal group to derive a net benefit from aspirin therapy.

The WHS and ASPREE studies demonstrated consistent results – increased CVD risk 

in carriers of genetic polymorphisms associated with high Lp(a) levels, as well as a 

significant reduction in events in those assigned aspirin therapy. The ASPREE trial provided 

additional bleeding outcomes to suggest a net benefit to aspirin. The limitations of these 

studies, however, prevent us from making a broad recommendation for aspirin use in this 

population. In particular, the use of genetic variants (particularly one SNP present in <4% 

of Caucasians) without Lp(a) levels, and the restriction to those of Caucasian ancestry limit 

the generalizability of these results. However, they do suggest a benefit to aspirin, and the 

choice to use aspirin in those with high Lp(a) should be individualized until further data is 

available. In particular, those with low bleeding risk and high Lp(a) without other significant 

cardiovascular risk factors to address may benefit. Further studies are needed utilizing Lp(a) 

levels, with broader, multiethnic populations and randomization of aspirin. For now, aspirin 

represents a potential therapy to prevent cardiovascular events in a population that badly 

needs one.

Financial support and sponsorship

HB is supported by National Institutes of Health, Grant 1KL2TR001444.

Bhatia Page 5

Curr Opin Lipidol. Author manuscript; available in PMC 2024 July 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



REFERENCES AND RECOMMENDED READING

Papers of particular interest, published within the annual period of review, have been 
highlighted as:

■ of special interest

■■ of outstanding interest

1. Bhatia HS, Wilkinson MJ. Lipoprotein(a): evidence for role as a causal risk factor in cardiovascular 
disease and emerging therapies. J Clin Med 2022; 11:6040. [PubMed: 36294361] 

2. Varvel S, McConnell JP, Tsimikas S. Prevalence of elevated Lp(a) mass levels and patient thresholds 
in 532 359 patients in the United States. Arterioscler Thromb Vasc Biol 2016; 36:2239–2245. 
[PubMed: 27659098] 

3. Enkhmaa B, Berglund L. Nongenetic influences on lipoprotein(a) concentrations. Atherosclerosis 
2022; 349:53–62. [PubMed: 35606076] 

4. Willeit P, Ridker PM, Nestel PJ, et al. Baseline and on-statin treatment lipoprotein(a) levels for 
prediction of cardiovascular events: individual patient-data meta-analysis of statin outcome trials. 
The Lancet 2018; 392:1311–1320.

5. Bittner VA, Szarek M, Aylward PE, et al. Effect of alirocumab on lipoprotein(a) and cardiovascular 
risk after acute coronary syndrome. J Am Coll Cardiol 2020; 75:133–144. [PubMed: 31948641] 

6. O’Donoghue ML, Fazio S, Giugliano RP, et al. Lipoprotein(a), PCSK9 inhibition, and 
cardiovascular risk. Circulation 2019; 139:1483–1492. [PubMed: 30586750] 

7. Tsimikas S, Moriarty PM, Stroes ES. Emerging RNA therapeutics to lower blood levels of Lp(a): 
JACC focus seminar 2/4. J Am Coll Cardiol 2021; 77:1576–1589. [PubMed: 33766265] 

8. Antithrombotic Trialists’ (ATT) Collaboration. Aspirin in the primary and secondary prevention of 
vascular disease: collaborative meta-analysis of individual participant data from randomised trials. 
The Lancet 2009; 373:1849–1860.

9. Gaziano JM, Brotons C, Coppolecchia R, et al. Use of aspirin to reduce risk of initial vascular 
events in patients at moderate risk of cardiovascular disease (ARRIVE): a randomised, double-
blind, placebo-controlled trial. The Lancet 2018; 392:1036–1046.

10. Group ASC. Bowman L, Mafham M, et al. Effects of aspirin for primary prevention in persons 
with diabetes mellitus. N Engl J Med 2018; 379:1529–1539. [PubMed: 30146931] 

11. McNeil JJ, Wolfe R, Woods RL, et al. Effect of aspirin on cardiovascular events and bleeding in the 
healthy elderly. N Engl J Med 2018; 379:1509–1518. [PubMed: 30221597] 

12. Zheng SL, Roddick AJ. Association of aspirin use for primary prevention with cardiovascular 
events and bleeding events: a systematic review and meta-analysis. JAMA 2019; 321:277–287. 
[PubMed: 30667501] 

13. Force UPST. Aspirin use to prevent cardiovascular disease: US preventive services task force 
recommendation statement. JAMA 2022; 327:1577–1584. [PubMed: 35471505] 

14. Arnett DK, Blumenthal RS, Albert MA, et al. 2019 ACC/AHA guideline on the primary 
prevention of cardiovascular disease: a report of the American college of cardiology/American 
heart association task force on clinical practice guidelines. J Am Coll Cardiol 2019; 74:e177–e232. 
[PubMed: 30894318] 

15. Palabrica TM, Liu AC, Aronovitz MJ, et al. Antifibrinolytic activity of apolipoprotein(a) in vivo: 
human apolipoprotein(a) transgenic mice are resistant to tissue plasminogen activator-mediated 
thrombolysis. Nat Med 1995; 1:256–259. [PubMed: 7585043] 

16. Helgadottir A, Gretarsdottir S, Thorleifsson G, et al. Apolipoprotein(a) genetic sequence variants 
associated with systemic atherosclerosis and coronary atherosclerotic burden but not with venous 
thromboembolism. J Am Coll Cardiol 2012; 60:722–729. [PubMed: 22898070] 

17. Kamstrup PR, Tybjærg-Hansen A, Nordestgaard BG. Genetic evidence that lipoprotein(a) 
associates with atherosclerotic stenosis rather than venous thrombosis. Arterioscler Thromb Vasc 
Biol 2012; 32:1732–1741. [PubMed: 22516069] 

Bhatia Page 6

Curr Opin Lipidol. Author manuscript; available in PMC 2024 July 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



18. Rand ML, Sangrar W, Hancock MA, et al. Apolipoprotein(a) enhances platelet responses to 
the thrombin receptor-activating peptide SFLLRN. Arterioscler Thromb Vasc Biol 1998; 18:1393–
1399. [PubMed: 9743227] 

19. Martínez C, Rivera J, Loyau S, et al. Binding of recombinant apolipoprotein(a) to human platelets 
and effect on platelet aggregation. Thromb Haemost 2001; 85:686–693. [PubMed: 11341506] 

20. Podrez EA, Byzova TV, Febbraio M, et al. Platelet CD36 links hyperlipidemia, oxidant stress and a 
prothrombotic phenotype. Nat Med 2007; 13:1086–1095. [PubMed: 17721545] 

21. Zhu P, Tang XF, Song Y, et al. Association of lipoprotein(a) with platelet aggregation and 
thrombogenicity in patients undergoing percutaneous coronary intervention. Platelets 2020; 1–6.

22. Dou H, Kotini A, Liu W, et al. Oxidized phospholipids promote NETosis and arterial thrombosis in 
LNK(SH2B3) deficiency. Circulation 2021; 144:1940–1954. [PubMed: 34846914] 

23. Gries A, Gries M, Wurm H, et al. Lipoprotein(a) inhibits collagen-induced aggregation of 
thrombocytes. Arterioscler Thromb Vasc Biol 1996; 16:648–655. [PubMed: 8963722] 

24. Barre DE. Lipoprotein (a) reduces platelet aggregation via apo(a)-mediated decreases in 
thromboxane A(2)production. Platelets 1998; 9:93–96. [PubMed: 16793682] 

25. Barre DE. Apolipoprotein (a) mediates the lipoprotein (a)-induced biphasic shift in human platelet 
cyclic AMP. Thromb Res 2003; 112:321–324. [PubMed: 15041277] 

26. Barre DE. Apoprotein (A) antagonises THE GPIIB/IIIA receptor on collagen and adp-stimulated 
human platelets. Front Biosci 2004; 9:404–410. [PubMed: 14766377] 

27. Barre DE. Arginyl-glycyl-aspartyl (RGD) epitope of human apolipoprotein (a) inhibits platelet 
aggregation by antagonizing the IIb subunit of the fibrinogen (GPIIb/IIIa) receptor. Thromb Res 
2007; 119:601–607. [PubMed: 16860375] 

28. Zhu P, Tang XF, Song Y, et al. Association of lipoprotein(a) with platelet aggregation and 
thrombogenicity in patients undergoing percutaneous coronary intervention. Platelets 2021; 
32:684–689. [PubMed: 32787598] 

29. Cui K, Yin D, Zhu C, et al. How do lipoprotein(a) concentrations affect clinical outcomes for 
patients with stable coronary artery disease who underwent different dual antiplatelet therapy after 
percutaneous coronary intervention? J Am Heart Assoc 2022; 11:e023578. [PubMed: 35475627] 

30. Chasman DI, Shiffman D, Zee RY, et al. Polymorphism in the apolipoprotein(a) gene, plasma 
lipoprotein(a), cardiovascular disease, and low-dose aspirin therapy. Atherosclerosis 2009; 
203:371–376. [PubMed: 18775538] 

31. Shiffman D, Chasman DI, Ballantyne CM, et al. Coronary heart disease risk, aspirin use, and 
apolipoprotein(a) 4399Met allele in the Atherosclerosis Risk in Communities (ARIC) study. 
Thromb Haemost 2009; 102:179–180. [PubMed: 19572086] 

32■. Lacaze P, Bakshi A, Riaz M, et al. Aspirin for primary prevention of cardiovascular events 
in relation to lipoprotein(a) genotypes. J Am Coll Cardiol 2022; 80:1287–1298. [PubMed: 
36175048] This secondary analysis of the ASPREE trial evaluated the association between 
genetic polymorphisms of the LPA gene and cardiovasular risk in those assigned aspirin and 
those assigned placebo. The results demonstrated a significant benefit to aspirin use in preventing 
cardiovascular events in carriers of polymorphisms associated with increased Lp(a) levels.

Bhatia Page 7

Curr Opin Lipidol. Author manuscript; available in PMC 2024 July 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



KEY POINTS

• Elevated Lp(a) is a significant unmet need in primary prevention of 

cardiovascular disease.

• While aspirin therapy in primary prevention has fallen out of favor, prior 

studies suggest there are high-risk groups which may benefit.

• In secondary analyses of the WHS and ASPREE trials, aspirin was associated 

with a reduction in cardiovascular events in primary prevention in those with 

genetic polymorphisms associated with high Lp(a) levels.

• Further studies are needed to evaluate the use of aspirin in primary prevention 

in those with elevated plasma Lp(a) levels; until then, the decision to use 

aspirin should be individualized.
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FIGURE 1. 
Lipoprotein(a) and mechanisms of disease. Reproduced from Bhatia, et al. JCM 2022 [1].
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FIGURE 2. 
Meta-analysis of aspirin primary prevention trials. Reproduced from Zheng, et al. JAMA 

2019 [12].
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Table 2.

Aspirin and lipoprotein(a) studies.

Study
Year / 
Author Population

Genetic 
Polymorphism

Aspirin 
Dosage Primary Outcome

Bleeding 
Outcomes

WHS [30] 2009 / 
Chasman

Healthy 
Caucasian 
women ≥45 years 
old
(n = 25,131)

rs3798220-C 100 mg every 
other day

Major cardiovascular events 
(myocardial infarction, ischemic 
stroke, cardiovascular death)
HR with aspirin use 0.44 (95% CI 
0.20–0.94)

--

ARIC [31] 2009 / 
Shiffman

European 
Americans 
without prior 
CHD event
(n = 6,752)

rs3798220-C Unknown, 
defined as 
aspirin use 7 
days a week

CHD (myocardial infarction, 
CHD death, coronary 
revascularization)
HR for carriers with aspirin use 
0.86 (95% CI 0.38–1.95)

--

ASPREE 
[32■]

2022 / 
Lacaze

European descent
(n = 12,815)

rs3798220-C and 
GRS

100 mg daily MACE (fatal CHD, nonfatal 
myocardial infarction, stroke)
HR for SNP in aspirin arm (0.54, 
95% CI 0.17–1.71)
HR for high-GRS in aspirin arm 
(1.41, 95% CI 0.90–2.23)

Major 
hemorrhage and 
intracranial 
bleeding
HR for SNP in 
aspirin arm 
(1.14, 95% CI 
0.54–2.41)

CHD, coronary heart disease; GRS, genetic risk score; MACE, major adverse cardiovascular events; SNP, single nucleotide polymorphism.
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