


 

linear dose-response association was observed between Lp(a) levels and risk of all-cause or CV 

mortality (8,9). 

 

 

Figure 1. Molecular structure of the lipoprotein a [lp(a)] particle. A single apo (a) 

molecule is attached to an apoB 100 polypeptide (blue line) which surrounds the 

cholesteryl-ester core of the LDL component of the particle. A variable number of Kringle 

repeats may be present which reflects inherited heterogeneity of the molecule. 

 

Valuable data from the UK Biobank study has shed more light on the association of serum Lp(a) 

with ASCVD risk - with high levels of Lp(a) (defined as >100mg/dL (250nmol/L)) almost 

doubling the risk of ASCVD (ten-year risk of ASCVD event 4.2% vs 2.8%), regardless of 

baseline risk. Indeed, very high levels (>180 mg/dL or >430 nmol/L) confer a risk of ASCVD 



 

CI:1.23 – 1.69) (10).  Additionally, after adjusting for age, sex, and race, Kubota et al 

demonstrated that individuals in the highest quintile of plasma Lp(a) had a 1.63-fold greater risk 

of AAA’s relative to those in the  lowest quintile (6). Furthermore, elevated Lp(a) seems to be 

implicated in stroke risk also, particularly those <60 years without atrial fibrillation (AF) (4). 

 
What is the function of Lp(a)? 
 
Lp(a) has several key physiological roles. It has been implicated in several pro-inflammatory 

pathways, mediating endothelial function and cascade activation of pro-inflammatory cytokines. 

Interestingly, Lp(a) has also been shown to exert inhibitory effects on the athero-protective 

protein transforming growth factor-β (TGF-β) and pro-inflammatory monocyte chemoattractant 

protein 1 (MCP-1) demonstrating a bi-directional functionality (1). Furthermore, Lp(a) has a 

demonstrable role in promoting wound healing and repair, with in vitro studies demonstrating an 

interaction between Lp(a) and components of the vascular wall and extra cellular matrix such as 

fibrin, fibronectin, glycosaminoglycans and proteoglycans (11). Related to this, it has been 

shown to promote platelet aggregation and tissue factor pathway inhibitor (TFPI) binding. 

Indeed, given its high homology with plasminogen, it was previously postulated it may be a risk 

factor for thromboembolic events; however, this data is not strongly supported by clinical data 

and indeed not supported by mendelian randomised data (10,12). 

 

What determines plasma Lp(a)? 

Lp(a) concentration ranges between <0.1 mg/dL and >300 mg/dL (<0.2–750 nmol/L) and are 

largely genetically determined with peak levels usually attained by 5 years of age (2,13). 

Interestingly these levels have been shown to not vary throughout the course of life. A 

hypervariable coding copy number variation, the Kringle-IV (K-IV) repeat, has been implicated 

in the inheritability of high levels of Lp(a) however, it is likely that other genetic and regulatory 

effects are involved. Amongst different ethnicities, Black and South Asian populations have, on 

average higher median values of Lp(a) compared to white or east Asian individuals (3).  

 

When should we measure Lp(a)? 

Current ESC guidance suggests that all patients should have their Lp(a) levels measured at least 

once in their lifetime, to appropriately stratify their cardiac risk (2). Additionally, it is 



 

recommended for evaluation of relatively young patients presenting with ischaemic stroke or a 

family history of premature ASCVD (2). Testing poses many challenges, indeed, one must note 

that there isn’t yet a standardised assay for laboratory measurement of Lp(a) which may lead to 

issues regarding interpretation (14). Additionally, due to the molecular nature of Lp(a) and 

natural variation in isoform size, aberrancies in measurement may become apparent when levels 

reach a threshold value, i.e. potentially m





 

clinical outcome data from RCT’s are needed to clarify this hypothesis and the results of these 

studies are eagerly awaited. Indeed, if these studies collectively prove to be positive, Lp(a) 

targeted therapies may prove to be the next frontier in CV medici



 

 
Table 1: Table demonstrating trials evaluating Lpa specific lowering therapies which are either underway or completed.  
RCT: Randomised controlled trial, RNA: Ribonucleic acid, Lp(a): Lipoprotein (a), SC: Subcutaneous, CV: Cardiovascular, MI: Myocardial infarction, MACE: 
Major adverse cardiovascular event. 
 

  

Study Trial registration Drug Company Phase Design Mechanism Lp (a) level Route administration Follow up Primary Endpoint Completion date
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https://clinicaltrials.gov/study/NCT05563246

