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32,537 incident 
ASCVD patients from 

the UK Biobank

Hazard ratios per 100 
nmol/L increase in Lp(a) 
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>150

Incidence rates per 
100-PY 

Composite MACE

Coronary revascularisation

IR=22.85
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Hazard ratio1.00 1.201.05 1.10 1.15

Proportion of patients 
with MACE
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(±0.02)
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1.19
(±0.04)

Lp(a)

nmol/L
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ABSTRACT 

Background and aims: Elevated lipoprotein(a) [Lp(a)] is a genetic driver for atherosclerotic 

cardiovascular disease (ASCVD). We aimed to provide novel insights on the associated risk of 

elevated versus normal Lp(a) levels on major adverse cardiovascular events (MACE) in an 

incident ASCVD cohort.  

Methods: This was an observational cohort study of incident ASCVD patients. MACE counts and 

incidence rates (IRs) per 100-person-years were reported for patients with normal (<65 nmol/L) 

and elevated (>150 nmol/L) Lp(a) within the first year after incident ASCVD diagnosis and overall 

follow-up. Cox proportional hazard models quantified the risk of MACE associated with a 100 

nmol/L increase in Lp(a). 

Results: The study cohort included 32,537 incident ASCVD patients; 5,204 with elevated and 

22,257 with normal Lp(a). Of those with elevated Lp(a), 41.2% had a subsequent MACE, versus 

35.61% with normal Lp(a). Within the first year of follow-up, the IRs of composite MACE and 

coronary revascularisation were significantly higher (p<0.001) in patients with elevated versus 

normal Lp(a) (IR difference 6.79 and 4.66). This trend was also observed in the overall follow-up 

(median 4.7 years). Using time to first subsequent MACE, a 100 nmol/L increase in Lp(a) was 

associated with an 8.0% increased risk of composite MACE, and 18.6% increased risk of coronary 

revascularisation during the overall follow-up period. 

Conclusions: The association of elevated Lp(a) with increased risk of subsequent MACE and 

coronary revascularisation, highlights a population who may benefit from earlier and more 

targeted intervention for cardiovascular risk including Lp(a), particularly within the first year after 

ASCVD diagnosis. Proactive Lp(a) testing as part of routine clinical practice can help to identify 

and better manage these higher-risk individuals.  
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1. INTRODUCTION 

Epidemiological and genetic studies have shown that elevated levels of lipoprotein(a) [Lp(a)] are 

independently and causally associated with an increased risk for atherosclerotic cardiovascular 

disease (ASCVD)[1-6]. Guidelines and consensus statements from several international medical 

societies recognize elevated Lp(a) as an independent genetic driver for cardiovascular (CV) 

disease[7-22] 

 Circulating concentrations of Lp(a) are largely genetically determined, with heritability 

estimated at over 90%, and remain relatively stable throughout one’s lifespan with little impact 

from lifestyle interventions[23]. Currently, there are no approved Lp(a) lowering drug therapies 

nor available lipid-lowering therapies, e.g., statins or PCSK9 inhibitor therapies[2, 6], that can 

effectively reduce Lp(a) levels. Lp(a) is not routinely measured in clinical practice, with only ~1% 

of the global ASCVD population being tested for Lp(a)[24, 25], and the majority of healthcare 

practitioners in primary and secondary care remain unaware of the Lp(a) status of their 

patients[26]. However, an estimated 20% of the global population are potentially at high risk of 

ASCVD due to Lp(a) >125 nmol/L[5, 6, 12, 27-30]. Therefore, the European Atherosclerosis 

Society and the European Society of Cardiology now recommend Lp(a) measurement at least 

once in each adult’s lifetime, to identify individuals with elevated Lp(a), and associated high 

lifetime risk of ASCVD[11].  

 Research around Lp(a) mediated risk and management has increased with the 

development of novel Lp(a) targeted RNA therapies including antisense oligonucleotides (ASOs) 

and small interfering RNA (siRNAs), which are expected to reduce circulating Lp(a) by 80% to 

over 90%[31, 32]. Currently, two phase 3 (Lp(a)HORIZON [NCT04023552]; OCEAN(a) 

[NCT05581303])[33] trials are underway to assess safety and efficacy of Lp(a) lowering 

interventions to reduce recurrent cardiovascular (CV) events in patients with elevated Lp(a)[31, 

32, 34, 35], as well as several phase 2 trials (NCT05563246, NCT02160899, NCT03070782, and 
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NCT04270760). However, the association of elevated Lp(a) and risk of subsequent CV events in 

a secondary prevention population is still not well understood. There is a particular lack of 

evidence on the risk of elevated Lp(a) in newly diagnosed, i.e., incident, ASCVD patients, making 

it difficult to provide risk assessment and secondary prevention plans for these patients. 

Therefore, this study aimed to compare and highlight the additional risk of major adverse 

cardiovascular event (MACE) in those with elevated vs normal Lp(a) levels, in a newly diagnosed 

ASCVD cohort, representative of an acute setting. Highlighting such an association may increase 

uptake of routine Lp(a) testing and enhance management in these higher risk patients.  

2 PATIENTS AND METHODS 

2.1 Study design 

The UK Biobank is a large-scale prospective cohort study and research resource, containing in-

depth genetic and health information. Participants were enrolled from 22 assessment centres 

across the UK between March 2006 and December 2010. In total, more than 502,000 participants 

aged between a target range of 40-69 years were recruited, for which baseline biological 

measurements were recorded, and touch-screen questionnaires were administered according to 

a standard protocol. The UK Biobank has linked Hospital Episode Statistics (HES) data, spanning 

from 1997 until September 2020 for English and Scottish residents, and February 2018 for Welsh 

residents. Lp(a) was measured on blood samples taken at UK Biobank enrolment date, pre-

incident ASCVD diagnosis, in a single accredited biochemistry centre using a Randox assay 

traceable to the WHO/IFCC reference material (IFCC SRM 2B). Lp(a) was measured in a single 

accredited biochemistry centre using a Randox assay traceable to the WHO/IFCC reference 

material (IFCC SRM 2B). Further details on key variables are provided in the Supplementary 

material. 
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UK Biobank received ethical approval from the North-West Multi-Centre Research Ethics 

Committee REC (reference: 11/NW/03820). All participants gave written informed consent before 

enrolment in the study, which was conducted in accordance with the principles of the Declaration 

of Helsinki. 

The current investigation is a retrospective cohort study of incident ASCVD patients recruited to 

the UK Biobank and was conducted under approved project number 59456.  

2.2 Incident ASCVD cohort 

The incident ASCVD cohort for this study included adult patients with a valid Lp(a) measurement 

whose first ASCVD diagnosis (index date) occurred after their UK Biobank enrolment date (Figure 

1). Patients with a first ASCVD diagnosis prior to enrolment were excluded to avoid introducing 

immortal time bias. ASCVD diagnosis was captured from linked HES data via International 

Classification of Disease version 10 (ICD 10) and Classification of Interventions and Procedures 

version 4 (OPCS4) procedure codes and defined as any of  myocardial infarction (MI), ischaemic 

stroke (IS), transient ischaemic attack (TIA), coronary artery disease, cerebrovascular disease, 

stent placement and/or revascularisation (including coronary artery bypass graft (CABG) and 

percutaneous coronary intervention (PCI), peripheral artery disease (PAD), unstable angina, or 

stable angina.  End of patient follow-up was the last date of available regional HES data of the 

participant or death, whichever was earliest. This gave a maximum available follow-up of 13 years 

for our incident ASCVD cohort, which had a median follow-up of 4.7 years. 

The incident ASCVD cohort was stratified into those with ‘normal’ (<65 nmol/L) and ‘elevated’ 

(>150 nmol/L) Lp(a) concentrations to understand and contrast the additional risk associated with 

elevated versus normal Lp(a) levels in an already high-risk acute patient population. The elevated 

threshold of 150 nmol/L aligns with the inclusion criteria of the Lp(a)HORIZON phase 3 trial of 70 

mg/dL, using a unit conversion factor of 2.15[30, 33, 36-39]. 
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2.3 MACE outcome 

The primary outcome of this study was occurrence of MACE. Both time to first MACE and rates 

of all MACE after incident ASCVD diagnosis were investigated. MACE was defined as a 

composite outcome including any of CV death, non-fatal MI, non-fatal IS, or coronary 

revascularisation. CV death was captured in the linked Death Register data, where primary cause 

of death corresponded to ICD-10 codes I20-I79. Non-fatal MI and non-fatal IS were identified in 

the linked HES data via ICD-10 code and coronary revascularisation using OPCS-4. All ICD-10 

and OPCS-4 codes used are included in the supplemental material (Supplemental code lists). 

MACE were captured using episode start date in the linked HES data, and were conditional on 

having a unique spell index to ensure MACE was a separate event to the incident ASCVD 

diagnosis.  

2.4 Statistical analysis 

With the sample size of 32,537, approximate event rate of 0.4, a Cox regression model of Lp(a) 

(nmol/L; standard deviation = 0.85) can detect a minimum hazard ratio of 1.038 with a power of 

95% (β =≤0.05) at α=0.05. 

Baseline demographics and clinical characteristics were summarized using descriptive statistics. 

Continuous variables were summarized as either mean ± standard deviation (SD) or median 

(IQR), while all categorical variables were summarised as frequencies and percentages. 

Incidence rate (IR) of composite and disaggregated MACE components were calculated as the 

total number of MACE recorded over the follow-up period, divided by 100 person-years of follow-

up. Rates were calculated for both the overall follow-up and the first-year post-index. The 

incidence rate difference (IRD) was calculated as the absolute difference between Lp(a) stratified 

IRs. Age, sex, and low-density lipoprotein cholesterol (LDL-C) adjusted incidence rate ratios (IRR) 

were calculated using a multivariate Poisson model. IRs of MACE were calculated for the total 
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incident ASCVD cohort as well as sub-groups of the cohort stratified by incident ASCVD diagnosis 

type and baseline LDL-C level above or below the cohort median value. 

Time to first MACE was analysed using Cox proportional hazard models. Time to first MACE was 

taken as the elapsed time in days between the index date and the first record of MACE after index 

diagnosis. Cox proportional hazard models were used to estimate hazard ratios for a 100 nmol/L 

continuous increase in Lp(a) adjusted for age, sex, incident ASCVD diagnosis type, ethnicity, 

smoking status, diabetes, chronic kidney disease, systolic blood pressure, pulse pressure, body 

mass index (BMI), use of cholesterol lowering medications, LDL-C, and high sensitivity C-reactive 

protein (hsCRP).  

All analyses were performed using the programming language Python 3, querying UK Biobank 

dataset and cohort extraction using PySpark and packages pandas, numpy, and lifelines.  

2. RESULTS 

3.1 Study population baseline demographics and characteristics 

Among 32,537 patients with incident ASCVD, 22,257 (68.4%) had normal and 5,204 (16.0%) had 

elevated Lp(a). The mean (SD) age of the total cohort was 66.1 years (7.5) and was consistent 

across normal and elevated Lp(a) levels. The majority of the cohort were male (37.7% female), 

although the proportion of females was higher (43.5%) in those with elevated Lp(a) (Table 1). 

While the cohort was predominantly of White ethnicity (94.4%), there was a higher proportion of 

Black or Black British participants among those with elevated Lp(a) compared to those with 

normal Lp(a) and the total cohort (1.7% versus 0.7% and 1.2% respectively). The median Lp(a) 

(IQR) and mean (SD) LDL-C values were 23.8 (8.3-98.9) nmol/L and 137.2 (36.8) mg/dL in the 

total cohort, with mean LDL-C increased to 144.4 (38.9) mg/dL in those with elevated Lp(a). At 

baseline, frequency of hypertension and self-reported cholesterol lowering medications use in the 
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total cohort was 56.5% and 32.1% respectively (Table 1). Among those with elevated Lp(a), 

frequencies were 57.9% and 39.9% respectively (Table 1). 

 

3.2 Counts and proportions of incident ASCVD patients with subsequent MACE, 

stratified by Lp(a) status 

Of the 22,257 patients with normal Lp(a), 35.6% had at least one subsequent MACE with an 

average of 2.75 MACE per person during the available follow-up (Figure 2 and Figure 5). In 

contrast, of the 5,204 patients with elevated Lp(a), 41.2% had at least one subsequent MACE 

and an average of 2.88 MACE. In particular, 25.9% and 22.6% of those with elevated and normal 

Lp(a) respectively had a subsequent MI, and 16.4% and 10.9% had a subsequent coronary 

revascularisation. Thus, the proportion of incident ASCVD patients with a subsequent MACE 

increased with elevated Lp(a). Most of these MACE occurred within the first year of ASCVD 

diagnosis (Supplementary Table S1).  

 

3.3 Incidence rate (IR) of MACE by Lp(a) status 

Over the entire follow-up period, IRs of composite MACE of 22.85 (95% CI: 22.28-23.42) and 

19.94 (95% CI: 19.68-20.21) per 100 person-years were observed in elevated and normal Lp(a) 

levels, respectively (Figure 3 and Figure 5). Hence, among incident ASCVD patients, there were 

2.90 (IRD; IRR=1.17, p<0.001) excess cases of MACE per 100 person-years of follow-up 

potentially attributed to elevated Lp(a). Within the first year of follow-up, the IR of MACE was 

higher than the overall follow-up, and again was significantly higher in patients with elevated 

(43.68; 95% CI: 41.81-45.55) vs normal Lp(a) (36.89; 95% CI: 36.06-37.73), giving an excess of 

6.79 MACE per 100 person-years (IRD; IRR=1.17, p<0.001) in the first year of index diagnosis 

(Figure 3).  
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 The IR of MACE in both Lp(a) strata were driven largely by non-fatal MI and coronary 

revascularisation. During the overall follow-up period, the IR of non-fatal MI was significantly 

higher in patients with elevated Lp(a) (16.45; 95% CI: 15.97-16.94; IRD=1.71; IRR=1.12, p<0.001) 

compared to normal Lp(a) (14.74; 95% CI: 14.51-14.97). Similarly, the IR of coronary 

revascularisation increased in patients with elevated Lp(a) (3.78; 95% CI: 3.55-4.02; IRD=1.23; 

IRR=1.48, p<0.001) compared to normal Lp(a) (2.55; 95% CI: 2.45-2.64). This trend was also 

seen within the first year of follow-up, with IRD=2.24; IRR=1.11, p=0.002 and IRD=4.66; 

IRR=1.47, p<0.001 for non-fatal MI and coronary revascularisation, respectively. No significant 

increase in IR of CV death nor non-fatal IS was observed in patients with elevated Lp(a) in either 

follow-up period. 

We also considered IR of MACE according to incident ASCVD diagnosis, focusing on incident MI, 

IS, and coronary revascularisation. The IR of MACE was significantly higher among incident MI 

and IS patients with elevated Lp(a), over the entire (Supplementary Table S2) and 1-year follow-

up period (Supplementary Table S3), but not among incident among coronary revascularisation 

patients. IRs of coronary revascularisation were significantly (p<0.005) higher among patients 

with elevated Lp(a) and MI (IRD=5.96 and 1.73) and coronary revascularisation (IRD=3.72 and 

1.01) as their incident ASCVD diagnosis, in the one year and overall follow-up respectively, and 

among incident IS (IRD=0.39; IRR=2.27, p=0.007) patients in the overall follow-up.  

3.4 Lp(a) and adjusted risk of first MACE 

We conducted a complete case analysis to investigate the association of Lp(a) and post-index 

MACE in 30,510 incident ASCVD patients with covariates of age, sex, incident ASCVD diagnosis 

type, ethnicity, smoking status, diabetes, chronic kidney disease, systolic blood pressure, pulse 

pressure, BMI, cholesterol lowering medications, LDL-C, and hsCRP. Of the 30,510 patients, 

20,887 had normal Lp(a) and 4,885 had elevated Lp(a). Over the entire follow-up period, a 100 
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nmol/L continuous increase in Lp(a) was associated with an 8% (HR=1.08; 95% CI: 1.06-1.10; 

p<0.001) increased risk of composite MACE, a 3.2% increased risk of non-fatal MI, a 9.6% 

increased risk of non-fatal IS, and a 19% increased risk of coronary revascularisation (Figure 4, 

and Figure 5). There was no association with elevated Lp(a) and CV death. In those whose 

incident ASCVD diagnosis was a non-fatal MI or coronary revascularisation, a 100 nmol/L 

continuous increase in Lp(a) was associated with a 18% (HR=1.18, p<0.001) and 12% (HR=1.12, 

p=0.003) increased risk of a subsequent coronary revascularisation (Supplementary Table S4). 

Among those with an incident IS diagnosis, a 100 nmol/L increase in Lp(a) was associated with 

an 18% increases risk of recurrent non-fatal IS (HR=1.18, p=0.001).  

When stratifying the participants by LDL-C levels below or above cohort median, the HR for 

composite MACE remained unchanged, at 1.08 (95% CI, 1.05-1.12) and 1.08 (95% CI, 1.05-

1.11), respectively (Supplementary Table S4). There was also little difference in HR when 

stratifying by age or sex (Supplementary Table S4). For disaggregated MACE, the HR for non-

fatal MI was slightly higher in those with LDL-C below [1.05 (95% CI, 1.01-1.10)] versus above 

median [1.01 (95% CI, 0.97-1.06)], while HR for non-fatal IS and CV death was higher in those 

with LDL-C above median (Supplementary Table S4). The association between increasing Lp(a) 

and coronary revascularisation was generally strong regardless of baseline LDL-C or incident 

ASCVD diagnosis (Supplementary Table S4). 

4. DISCUSSION 

This analysis of a large observational dataset expands our understanding of the risk of MACE 

associated with elevated Lp(a), with novel evidence from an incident ASCVD cohort. This study 

models the anticipated consequences of Lp(a) mediated risk of MACE in a clinically relevant 

acute, secondary prevention setting when patients may be most amenable to lifestyle and 

pharmacological interventions.  
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Our analysis differentiates the risk profile associated with elevated Lp(a) from what we defined as 

normal Lp(a) levels to reflect decision making in routine care. Among this incident ASCVD cohort, 

35.6% with normal and 41.2% with elevated Lp(a) had a subsequent MACE. We observed that 

incident ASCVD patients with elevated Lp(a) (>150 nmol/L) had significantly higher adjusted IRs 

of subsequent MACE compared to patients with normal Lp(a) (<65 nmol/L). Per 100 person-years 

of follow-up, we observed an excess of 2.90 MACE attributable to elevated Lp(a), with an excess 

of 6.79 MACE in the first year of follow-up. This suggests that incident ASCVD patients with 

elevated Lp(a) experience more MACE, particularly within the first year of their ASCVD diagnosis. 

The observed rates of MACE were driven largely by MI and coronary revascularisation, with 

22.6% of patients with normal Lp(a) and 25.9% of patients with elevated Lp(a) experiencing an 

MI and 10.9% and 16.4%, respectively, experiencing coronary revascularisation after incident 

ASCVD diagnosis.  

    Considering coronary revascularisation as an outcome, rates were significantly higher 

among patients with elevated Lp(a), reporting an excess of 4.66 procedures per 100 person-years 

in the first year of ASCVD diagnosis. This suggests that patients with elevated Lp(a) who have 

recently experienced their first ASCVD event, particularly MI or IS, or undergone a coronary 

revascularisation, are likely to require repeat procedures, burdensome for both the individual and 

the healthcare system. In Cox models of time to coronary revascularisation, a 100 nmol/L 

continuous increase in Lp(a) was associated with a 19% increased hazard. These findings are in 

line with a causal role of Lp(a) in atherosclerosis[40]. National Institute for Health and Care 

Excellence (NICE) guidelines recommend early invasive treatment (coronary angiography with 

PCI if needed) for patients with acute ST-elevation myocardial infarction (STEMI), non-STEMI, or 

unstable angina[41]. Thus, the high rates of MI and coronary revascularisation observed within 

one year of diagnosis in this study may reflect the implementation of these guidelines in UK clinical 

practice. Furthermore, the high rate of coronary revascularisations may explain our observed 
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lower rates of other MACE in the years beyond the first year of follow-up, particularly after incident 

coronary revascularisation.  

 The high rate of coronary revascularisations within our elevated Lp(a) cohort after ASCVD 

diagnosis present a patient population with large potential economic burden, who may benefit 

from additional risk factor management. While pharmacological or surgical interventions such as 

coronary revascularisation have shown to increase overall survival[42], repeated surgical 

interventions, like those observed in our study, are associated with worsening prognosis and 

related economic health care implications. Elevated Lp(a) in incident ASCVD patients, even if not 

an MI, may indicate a clinical need for further investigations to identify and treat atherosclerotic 

lesions. Early Lp(a) testing as part of routine clinical practice to identify those with elevated Lp(a) 

has potential to improve early management of CV risk factors, thus mitigating risk of multiple 

subsequent events and the need for more burdensome interventions.  

Our observations support the association of elevated Lp(a) with high risk of subsequent MACE in 

a secondary prevention setting[37], with insights from the acute ASCVD setting. Additionally, we 

show a clear relationship between increasing Lp(a) and risk of MACE. We report an 8% increase 

in the risk of MACE per 100 nmol/L increase in Lp(a), which remained stable regardless of 

stratification by age, sex or LDL-C. A previous study from the UK Biobank conducted by Patel et 

al. reported a similar HR of 1.04 per 50 nmol/L continuous increase in Lp(a) for recurrent 

ASCVD[39]. However, results must be interpreted and compared considering important 

differences in methodology including their defined ASCVD outcome vs. our MACE, their selected 

prevalent ASCVD cohort (first ASCVD diagnosis captured prior to UK Biobank enrolment), and 

consequently, their longer follow-up period (median 12.2 vs 4.7 years). Despite such 

methodological differences in existing Lp(a) research, the linear relationship of increasing Lp(a) 

levels with CV risk has been well established[1, 3, 5, 12, 39]. 
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The results from this study should be interpreted within the context of potential limitations of an 

observational study. Our study showed no significant association of elevated Lp(a) with CV death 

[43-45] and only weak associations with non-fatal MI and non-fatal IS using Cox models[44]. 

These findings might be attributed to the high rates of revascularisation procedures observed 

among patients with elevated Lp(a), reducing the risk of subsequent MI, IS, or CV death. 

Alternatively, the lack of significant association may be attributed to relatively younger age of the 

cohort (48-62 years) as recurrent IS and CV death are more commonly observed in older patients 

(70-85 years of age)[46, 47]. In the small subgroup with incident PAD, we report a borderline 

inverse association of elevated Lp(a) with MACE (Supplementary Table S2 and S3). This 

observation requires further investigation, but it may be a spurious association or inconclusive 

due to low sample size for this subgroup. In terms of representativeness, firstly, UK Biobank 

includes healthy volunteers, with less participants overweight or obese than the general UK 

population, as well as fewer smokers and daily alcohol consumption as compared to the general 

UK population [48]. There is also a lower prevalence of self-reported diseases, including CV 

disease as compared to the general population in the UK[48]. However, these do not necessarily 

impact the strength of associations in exposure-outcome models. Secondly, in terms of ethnicity, 

the UK Biobank comprises of primarily White participants (94.6%), which limits the generalizability 

of the analysis in different ethnic groups[48]. 

4.1 CONCLUSIONS  

To conclude, our observations demonstrate the impact of elevated Lp(a) as a driver for CV risk, 

in a clinically relevant incident ASCVD cohort. The association of elevated Lp(a) with increased 

rate of subsequent MACE and coronary revascularisation highlights an acute population who may 

benefit from earlier and more targeted intervention for Lp(a) and other CV risk factors, particularly 

within the first year after ASCVD diagnosis. Proactive Lp(a) testing as part of routine clinical 

practice can help to identify and better manage these high-risk individuals.  
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Figure legends 

Figure 1: Visualization of study periods 

ASCVD, Atherosclerotic cardiovascular disease 

 

Figure 2: Proportion of incident ASCVD patients with subsequent MACE stratified by (a) normal and (b) 
elevated Lp(a) 

 

Figure 3: Incidence rate (IR), incidence rate difference (IRD), and incidence rate ratio (IRR) of all composite 
and disaggregated MACE, stratified by Lp(a) status and follow-up period 

IRD, incidence rate difference; IRR, incidence rate ratio; Lp(a), lipoprotein(a); MACE, major adverse cardiovascular event; MI, 

myocardial infarction 

Figure 4: (a) Association of normal and elevated Lp(a) with first composite MACE over the full available 
follow-up time (b) Adjusted association (hazard ratio) of 100 nmol/L Lp(a) with first composite and 
disaggregated MACE over the full available follow-up period 

Lp(a), lipoprotein(a); MACE, major adverse cardiovascular event; MI, myocardial infarction; IS, ischaemic stroke 

Notes: Cox proportional hazard model adjusting for age, sex, index event type, ethnicity, smoking, diabetes, chronic kidney disease, 

systolic blood pressure, pulse pressure, BMI, cholesterol lowering medications, LDL-cholesterol, and C-reactive protein 

Figure 5: Graphical representation of the key findings from this study and visualisation of the study narrative. 
Among incident ASCVD patients, elevated Lp(a) >150 nmol/L was associated with significantly higher 
incidence of MACE, particularly coronary revascularisation, compared to normal Lp(a) <65 nmol/L.  
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Table 1: Baseline patient demographics and characteristics 

Baseline Characteristics Incident ASCVD 

cohort 

N = 32,537 

Lp(a) <65 nmol/L 

N = 22,257 

Lp(a) >150 nmol/L 

N = 5,204 

    

Age, Mean (SD) 66.1 (7.5) 66.2 (7.5) 66.1 (7.2) 

Sex, N (%)    

Male 20,286 (62.3) 14,049 (63.1) 2,941 (56.5) 

Female 12,251 (37.7) 8,208 (36.9) 2,263 (43.5) 

Ethnicity, N (%)    

Asian or Asian British 896 (2.8) 629 (2.8) 93 (1.8) 

Black or Black British 395 (1.2) 160 (0.7) 91 (1.7) 

Mixed 361 (1.1) 242 (1.1) 41 (0.8) 

Unknown 136 (0.4) 93 (0.4) 20 (0.4) 

White 30,711 (94.4) 21,105 (94.8) 4,956 (95.2) 

BMI (Kg/m2), Mean (SD) 28.6 (4.9) 28.6 (4.9) 28.4 (4.9) 

Smoking status, N (%)    

Current 4,933 (15.2) 3,383 (15.2) 782 (15.0) 

Previous 13,066 (40.2) 8,992 (40.4) 2,115 (40.6) 

Never 14,369 (44.2) 97,69 (43.9) 2,272 (43.7) 

Prefer not to answer 169 (0.5) 113 (0.5) 35 (0.7) 

Time (days) from UK 

Biobank enrolment date* 

to incident ASCVD 

diagnosis, Median (IQR) 

2,298 (1,242-3,288) 2,319 (1,269-

3,296) 

2,198 (1,126-3,235) 

Lp(a) (nmol/L), Median 

(IQR) 

23.8 (8.3-98.9) 12 (5.7-25.43) 209.9 (174.6-258.6) 
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LDL-C (mg/dL), Mean 

(SD) 

137.2 (36.8) 134.9 (36.2) 144.4 (38.9) 

hsCRP (mg), Mean (SD) 3.29 (5.14) 3.26 (5.08) 3.44 (5.2) 

Systolic blood pressure 

(mmHg), Mean (SD) 

146.1 (20.1) 146.1 (20.1) 146.6 (20.2) 

Comorbidities, N (%)    

Hypertension 18,375 (56.5) 12,600 (56.6) 3,014 (57.9) 

CKD 2,441 (7.5) 1,705 (7.7) 399 (7.7) 

Diabetes 5,272 (16.2) 3,788 (17.0) 710 (13.6) 

Cholesterol lowering 

medications, N (%) 

10,432 (32.1) 6,890 (31.0) 2,078 (39.9) 

ASCVD, atherosclerotic cardiovascular disease; BMI, body mass index; SD, standard deviation; IQR, interquartile range; hsCRP, 

high-sensitivity C-reactive protein; CKD, chronic kidney disease; LDL-C, low-density lipoprotein-cholesterol; Lp(a), lipoprotein(a); N = 

number of patients; *UK Biobank enrolment date represents the date of baseline blood sample draw for UK Biobank participants 
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32,537 incident 
ASCVD patients from 

the UK Biobank

Hazard ratios per 100 
nmol/L increase in Lp(a) 

<65

>150

Incidence rates per 
100-PY 

Composite MACE

Coronary revascularisation

IR=22.85

IR=19.94

IR=2.55

IR=3.78

Hazard ratio1.00 1.201.05 1.10 1.15

Proportion of patients 
with MACE

1.08
(±0.02)

35.6%

41.2%

1.19
(±0.04)

Lp(a)

nmol/L

10.9%

16.4%
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Highlights: 

• Elevated Lp(a) was associated with increased rate of subsequent MACE 

• Elevated Lp(a) was associated with increased rate of subsequent coronary 

revascularisation 

• Associations were especially evident within 1-year post-ASCVD diagnosis and post-MI 

• Lp(a) risk assessment and management is important post-ASCVD diagnosis 
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