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Events, and Benefit of Evolocumab: Findings 
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BACKGROUND: Lp(a) (lipoprotein[a]) is a risk factor for coronary heart disease. Whether baseline Lp(a) identifies higher-risk 
patients who derive more benefit from evolocumab is not established in a population without previous myocardial infarction 
(MI) or stroke.

METHODS: From June 2019 to November 2021, the VESALIUS-CV trial (Effect of Evolocumab in Patients at High Cardiovascular 
Risk Without Prior Myocardial Infarctions or Stroke) enrolled patients with qualifying atherosclerosis or high-risk diabetes without 
previous MI or stroke and randomized them to evolocumab or placebo (median follow-up 4.6 years). In a prespecified analysis, 
Lp(a) was assessed at baseline in 7557 patients. Cox models were used to assess the adjusted risk of cardiovascular events by 
baseline Lp(a) in the placebo arm, and the efficacy of evolocumab by baseline Lp(a). The primary outcome of interest was the 
composite of major coronary events (coronary heart disease death, MI, or urgent coronary revascularization).

RESULTS: Median age was 66 [interquartile range, 60–71] years, and 42.8% were women; median Lp(a) was 28 [interquartile 
range, 9–132] nmol/L. Higher baseline Lp(a) was associated with an increased risk of major coronary events (adjusted 
hazard ratio [HRadjusted] per 100 nmol/L increase in Lp(a), 1.15 [95% CI, 1.05–1.26]; P=0.004), particularly for MI (HRadjusted, 
1.23 [95% CI, 1.10–1.38]; P<0.001). There was no association between Lp(a) and ischemic stroke (HRadjusted, 1.00 [95% CI, 
0.84–1.19]; P=0.99). After 48 weeks, evolocumab reduced LDL-C (low-density lipoprotein cholesterol) by 66.8 mg/dL and 
Lp(a) by 38.0 nmol/L in patients with baseline Lp(a) >105 nmol/L versus 61.1 mg/dL and 6.0 nmol/L in those with baseline 
Lp(a) ≤105 nmol/L. The relative reductions in the rate of major coronary events were 41% (HR, 0.59 [95% CI, 0.41–0.83]) in 
those with Lp(a) >105 nmol/L compared with 35% (HR, 0.65 [95% CI, 0.51–0.82]) in those below (P-interaction=0.45 for 
Lp[a] modeled as continuous variable). The corresponding absolute reductions were 3.7% versus 2.5% (P-interaction=0.09), 
corresponding to a number needed to treat of 28 versus 40 to prevent 1 major coronary event at 5 years.

CONCLUSIONS: In patients with atherosclerosis or high-risk diabetes but without previous MI or stroke, Lp(a) was independently 
associated with an increased risk of major coronary events but not ischemic stroke. Evolocumab reduced the relative risk of 
major coronary events to a similar degree irrespective of baseline Lp(a), with a numerically greater absolute risk reduction in 
patients with elevated Lp(a).

REGISTRATION: URL: https://www.clinicaltrials.gov; Unique identifier: NCT03872401.
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Despite recent advances in lipid-lowering thera-
pies, substantial residual risk of coronary events 
persists even among individuals who achieve low 

LDL-C (low-density lipoprotein cholesterol) levels.1,2 One 
factor that is believed to contribute to this residual risk 
is Lp(a) (lipoprotein[a]),3–5 an LDL (low-density lipopro-
tein)–like particle covalently bound to apolipoprotein(a) 
and a major carrier of oxidized phospholipids.6 A large 
body of epidemiologic evidence demonstrates that ele-
vated Lp(a) is independently associated with increased 
cardiovascular risk,7–9 and Mendelian randomization 
studies further support a causal role for Lp(a) in athero-
genesis and lifetime cardiovascular risk.10,11 However, 
therapeutic options to meaningfully lower Lp(a) remain 
limited, and no widely available treatments produce sub-
stantial reductions sufficient to directly target this path-

way. PCSK9 (proprotein convertase subtilisin/kexin type 
9) inhibitors have been shown to reduce Lp(a) concen-
trations by approximately 25-30%, but are not indicated 
for Lp(a) lowering.12–14

In the VESALIUS-CV trial (Effect of Evolocumab in 
Patients at High Cardiovascular Risk Without Prior Myo-
cardial Infarctions or Stroke), the PCSK9 inhibitor evo-
locumab reduced the risk of cardiovascular events in 
patients without a previous history of myocardial infarc-
tion (MI) or stroke.15 Contemporary guidelines now rec-
ommend at least 1 measurement of Lp(a) in all adults 
to refine cardiovascular risk assessment and to identify 
individuals who may benefit from more intensive lipid-
lowering strategies.16,17 In a prespecified analysis, we 
therefore evaluated the association between baseline 
Lp(a) levels and cardiovascular outcomes and the effi-
cacy of evolocumab according to baseline Lp(a) concen-
tration in patients at risk for a first cardiovascular event.

METHODS
Study Participants
From June 2019 to November 2021, the VESALIUS-CV trial 
enrolled 12 257 participants with qualifying atherosclerosis or 
risk factors for atherosclerosis and without a history of MI or 
ischemic stroke who had an LDL-C ≥90 mg/dL at 774 par-
ticipating sites in 33 countries. The detailed eligibility crite-
ria and study procedures have been previously published.18 
Participants were randomized to evolocumab 140 mg every 2 
weeks or a matching placebo. Randomization was stratified by 
region (North America, Europe, and other) and baseline LDL-C 
at screening. Patients and sites were blinded to treatment allo-
cation and results of on-treatment lipid testing, including Lp(a). 
Written informed consent was collected for all study participants 
and the study protocol was approved by relevant ethic commit-
tees at each participating site. The CONSORT (Consolidated 
Standard of Reporting Trials) guidelines were followed for study 
conduct and reporting (Supplemental Material). We encourage 
parties interested in collaboration and data sharing to contact 
the corresponding author directly for further discussions.

Lipid Assessments
Baseline Lp(a) was measured centrally in 7557 study par-
ticipants who participated in the biomarker or lipid substudies 
and had available samples. Postrandomization assessment of 
LDL-C and Lp(a) was done at week 48 in 1602 participants 
who participated in the lipid substudy and had available sam-
ples (Figure S1 and Supplemental Methods).

Study End Points
The primary outcome of interest for the current analysis was 
the composite of major coronary events, defined as coronary 
heart disease death, MI, or urgent coronary revascularization. 
This outcome was prespecified based on previous epide-
miological data suggesting a stronger relationship between 
Lp(a) and coronary outcomes,7 and the use of this compos-
ite outcome in select ongoing phase 3 trials of Lp(a)-lowering 

Clinical Perspective

What Is New?
	•	 We examined the relationship between baseline 

Lp(a) (lipoprotein[a]), PCSK9 (proprotein con-
vertase subtilisin/kexin type 9) inhibition with evo-
locumab, and cardiovascular risk in patients without 
a previous history of myocardial infarction or isch-
emic stroke.

	•	 Higher baseline Lp(a) was associated with an 
increased risk of major coronary events, but not 
ischemic stroke.

	•	 Evolocumab reduced the risk of major coronary 
events regardless of baseline Lp(a).

	•	 A trend toward a larger absolute risk reduction 
was observed for those with higher baseline Lp(a) 
because of higher coronary risk.

What Are the Clinical Implications?
	•	 Lp(a) is associated with the risk of coronary events 

and may help identify patients without a history of 
myocardial infarction or stroke who may observe 
larger absolute benefit from evolocumab.

Nonstandard Abbreviations and Acronyms

HRadjusted	 adjusted hazard ratio
LDL-C	 low-density lipoprotein cholesterol
Lp(a)	 lipoprotein(a)
MI	 myocardial infarction
PCSK9	 �proprotein convertase subtilisin/

kexin type 9
VESALIUS-CV	 �Effect of Evolocumab in Patients 

at High Cardiovascular Risk With-
out Prior Myocardial Infarctions or 
Stroke
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therapeutics (NCT05581303, NCT07136012). The composite 
of cardiovascular death, myocardial infarction, and stroke, along 
with its individual components and those of the primary out-
come were also examined. Outcomes for the current analysis 
were adjudicated by an independent clinical event committee 
blinded to treatment arm and on-treatment lipid levels using 
prespecified definitions.15

Statistical Analysis
Baseline Lp(a) was modeled as a continuous variable and 
dichotomized at a threshold of 105 nmol/L based on previous 
guidelines that had been specified at the time of analysis.16 
A sensitivity analysis was conducted at a threshold of 125 
nmol/L.17 Participant characteristics were compared using the 
chi-square test for categorical variables and the Wilcoxon rank-
sum test for continuous variables.

The relationship between Lp(a) and incident outcomes was 
first examined in the placebo arm through use of a Cox propor-
tional hazards model that included Lp(a), trial stratification fac-
tors, and relevant covariates (age, sex, body mass index, race, 
hypertension, diabetes, active smoking, baseline LDL-C, and 
baseline estimated glomerular filtration rate <60 mL/min per 
1.73 m2). The proportional hazards assumption was assessed 
and confirmed by visually plotting scaled Schoenfeld residu-
als against time and formally testing whether the residuals are 
time-dependent.

The relative and absolute placebo-adjusted changes in 
LDL-C and Lp(a) were assessed from baseline to week 48, 
stratified by baseline Lp(a) concentration through use of a 
mixed model with repeated measures that included terms for 
trial group, stratification factors, scheduled visit, and the inter-
action of trial group by study visit. Changes were reported as 
placebo-adjusted least squares mean changes from baseline in 
LDL-C and placebo-adjusted median change from baseline in 
Lp(a), given the skewed distribution of Lp(a) (Figure S2).

The efficacy of evolocumab versus placebo by baseline 
Lp(a) concentration was then evaluated through Cox propor-
tional hazards models, modeling Lp(a) as either a continuous 
variable or at the dichotomous threshold. Kaplan-Meier event 
rates are reported at 5 years. Formal interaction testing was per-
formed by including an interaction term in the model with Lp(a) 
modeled as continuous variable. Absolute risk reduction inter-
actions were evaluated using pseudo-value regression models 
for cumulative incidence, incorporating treatment assignment, 
baseline Lp(a), a treatment-by-Lp(a) interaction term, and trial 
stratification factors; the interaction P value tested whether 
treatment-associated absolute risk differences varied across 
baseline Lp(a) levels. A P value of <0.05 was considered to 
be significant. All analyses were considered exploratory and 
conducted by the TIMI (Thrombolysis in Myocardial Infarction) 
Study Group using an independent copy of the database.

RESULTS
Baseline Characteristics
Overall, median Lp(a) was 28 [interquartile range, 9–132] 
nmol/L (Figure S2), and 28.7% of patients had an Lp(a) 
>105 nmol/L at baseline. Participant characteristics 
stratified by baseline Lp(a) concentration are presented 

in the Table. Those participants with higher Lp(a) were 
more likely to be women (46.6% versus 41.3%) and 
self-reported Black or African American (3.6% versus 
1.1%), but less likely of Hispanic or Latino origin (14.8% 
versus 18.7%). Median age was similar irrespective of 
baseline Lp(a) (median [interquartile range], 65 [60–70] 
years versus 66 [60–71] years). Higher Lp(a) was asso-
ciated with a lower prevalence of hypertension, diabetes, 
and current smoking. In contrast, those with high Lp(a) 
were more likely to have known atherosclerosis, includ-
ing coronary artery disease, but with a similar prevalence 
of known cerebrovascular or peripheral arterial disease. 
Baseline total cholesterol and LDL-C were similar across 
baseline Lp(a) groups, but with more frequent use of 
statins in those with higher baseline Lp(a).

Baseline Lp(a) Concentration and 
Cardiovascular Outcomes in Placebo-Treated 
Participants
The association between baseline Lp(a) and incident 
cardiovascular events was assessed in the placebo arm 
(n=3738; Figure 1). There was a 15% relative increase 
in the rate of major coronary events (coronary heart dis-
ease death, MI, or urgent coronary revascularization) for 
every increase in 100 nmol/L in Lp(a) (adjusted hazard 
ratio [HRadjusted], 1.15 [95% CI, 1.05–1.26], P=0.004). 
Among individual outcomes, the magnitude of the as-
sociation between baseline Lp(a) and subsequent risk 
appeared most robust for incident MI with a 23% rela-
tive increase in the rate per each 100 nmol/L increase 
in Lp(a) (HRadjusted, 1.23 [95% CI, 1.10–1.38]), with  
HRadjusted of 1.15 (95% CI, 1.02–1.29) for urgent coro-
nary revascularization and 1.12 (95% CI, 0.94–1.33) for 
coronary heart disease death. By contrast, higher Lp(a) 
was not associated with the rate of ischemic stroke  
(HRadjusted, 1.00 [95% CI, 0.84–1.19]) or cardiovascular 
death (HRadjusted, 1.01 [95% CI, 0.87–1.18]).

Changes in LDL-C and Lp(a) With Evolocumab 
by Baseline Lp(a)
Overall, compared with placebo, evolocumab reduced 
Lp(a) by a median of 26.9%. For those with an Lp(a) 
≤105 nmol/L, the reduction was 30.0%, translating into 
an absolute reduction of 6.0 nmol/L. For those with 
Lp(a) >105 nmol/L, the reduction was 19.4%, leading 
to an absolute reduction of 38 nmol/L (Figure 2). The 
relative and absolute mean placebo-adjusted reductions 
in LDL-C were, respectively, 54.1% and 61.1 mg/dL in 
patients with Lp(a) ≤105 nmol/L at baseline, and 58.2% 
and 66.8 mg/dL in those with Lp(a) >105 nmol/L at 
baseline. Only a modest correlation was seen between 
the percent change in Lp(a) and LDL-C at 48 weeks 
(r=0.32; P<0.001; Figure S3).
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Table.  Baseline Characteristics by Baseline Lp(a)

Characteristic Lp(a) ≤105 nmol/L n=5391 Lp(a) >105 nmol/L n=2166 P value

Age, y 66.0 (60.0–71.0) 65.0 (60.0–70.0) 0.69

Female sex 2224 (41.3%) 1009 (46.6%) <0.001

BMI, kg/m2 30.1 (27.0–33.9) 29.5 (26.4–33.5) <0.001

Race and ethnicity <0.001

 � White 5196 (96.4%) 2025 (93.5%)

 � Black or African American 60 (1.1%) 79 (3.6%)

 � Asian 70 (1.3%) 34 (1.6%)

 � Other 62 (1.2%) 27 (1.2%)

  Hispanic 1009 (18.7%) 321 (14.8%) <0.001

Region <0.001

 � North America 717 (13.3%) 350 (16.2%)

 � Eastern Europe 2614 (48.5%) 915 (42.2%)

 � Western Europe 1073 (19.9%) 569 (26.3%)

 � Asia/Pacific 105 (1.9%) 61 (2.8%)

 � Latin America 882 (16.4%) 271 (12.5%)

Medical history

 � Hypertension 4700 (87.2%) 1839 (84.9%) 0.009

 � Diabetes 3341 (62.0%) 1138 (52.5%) <0.001

 � Current smoking 1571 (29.1%) 543 (25.1%) <0.001

 � Familial hypercholesterolemia 474 (8.8%) 233 (10.8%) 0.008

 � Family history of premature CAD 1239 (23.0%) 512 (23.6%) 0.54

 � Any atherosclerosis 3362 (62.4%) 1528 (70.5%) <0.001

 � Significant CAD 2136 (39.6%) 1068 (49.3%) <0.001

 � Previous PCI or CABG 1753 (32.5%) 890 (41.1%) <0.001

 � Multivessel revascularization 1518 (28.2%) 785 (36.2%) <0.001

 � Significant CVD 526 (9.8%) 242 (11.2%) 0.066

 � Significant PAD 971 (18.0%) 374 (17.3%) 0.44

LLTs

 � Any LLT 4866 (90.3%) 1986 (91.7%) 0.054

 � High-intensity LLT 3762 (69.8%) 1563 (72.2%) 0.041

 � Any statin 4540 (84.2%) 1891 (87.3%) <0.001

 � High-intensity statin 3567 (66.2%) 1452 (67.0%) 0.47

 � Ezetimibe 946 (17.5%) 478 (22.1%) <0.001

Baseline laboratory results

 � Lp(a), nmol/L 15.0 (6.5–33.5) 210.2 (158.5–284.3) n/a

 � Total cholesterol, mg/dL 202.6 (179.0–234.5) 201.0 (177.9–232.0) 0.17

 � Non–HDL-C, mg/dL 154.3 (131.5–184.0) 150.0 (128.2–180.8) 0.001

 � LDL-C, mg/dL 122.1 (104.4–149.0) 119.9 (103.0–148.1) 0.13

 � HDL-C, mg/dL 47.0 (39.4–56.5) 49.0 (41.0–58.0) <0.001

 � Triglycerides, mg/dL 159.4 (115.1–230.0) 147.0 (107.0–209.5) <0.001

 � eGFR <60 mL/min per 1.73 m2 1013 (18.8%) 460 (21.3%) 0.014

Data represent n (%) or median (interquartile range) with P values estimated with Wilcoxon rank-sum test for continuous 
variables and chi-square test for categorical variables. BMI indicates body mass index; CABG, coronary artery bypass graft; 
CAD, coronary artery disease; CVD, cerebrovascular disease; eGFR, estimated glomerular filtration rate; HDL-C, high-density 
lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; LLT, lipid-lowering therapy; Lp(a), lipoprotein(a); n/a, not 
applicable; PAD, peripheral artery disease; and PCI, percutaneous coronary intervention.
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Effect of Evolocumab on Major Coronary Events 
by Baseline Lp(a)
The relative reductions in the rate of major coronary 
events were 41% (hazard ratio, 0.59 [95% CI, 0.41–
0.83]) in patients with Lp(a) >105 nmol/L compared 
with 35% (hazard ratio, 0.65 [95% CI, 0.51–0.82]) in 
those below (Figure 3), with no statistically significant 
interaction (P-interaction=0.45 with Lp[a] modeled as 
a continuous variable; Figure 4A). In part because of 
the higher baseline risk for those with higher baseline 
Lp(a), the absolute risk reductions tended to be greater 
in those with higher baseline Lp(a) (P-interaction=0.09; 
Figure 4B). The absolute risk reduction was 3.7% (95% 
CI, 1.5%–5.9%) for those with an Lp(a) >105nmol/L 
versus 2.5% (95% CI, 1.1%–3.9%) for those with lower 
Lp(a). This translated into a number needed to treat of 
28 to prevent 1 major coronary event at 5 years for those 
with higher Lp(a) versus 40 for those with lower Lp(a).

Additional outcomes stratified by baseline Lp(a) are 
included in Table S1 and Figure S4. The differences 
for MI were more marked, with relative risk reductions 
of 61% in those with Lp(a) >105 nmol/L (hazard ratio, 
0.39 [95% CI, 0.24 to 0.63]) compared with 27% (haz-
ard ratio, 0.73 [95% CI, 0.53 to 1.01]) in those with 
lower baseline Lp(a) (P-interaction=0.17). The corre-
sponding absolute risk reductions were 3.6% (95% CI, 
1.9% to 5.4%) and 0.9% (95% CI, –0.1% to 2.0%; P- 
interaction=0.018) (Figure S5).

Qualitatively consistent results were observed when 
an Lp(a) dichotomous threshold of 125 nmol/L was 
applied (Table S2). In addition, in analyses stratified by 
LDL-C and Lp(a) levels, evolocumab appeared effica-
cious across all subgroups (Table S3).

DISCUSSION
In this large, well-characterized, randomized trial of evo-
locumab in patients at high risk for a first cardiovascular 
event, we demonstrate that Lp(a) provides independent 
and clinically meaningful information for risk stratifica-
tion. Specifically, higher baseline Lp(a) concentrations 
were associated with an increased risk of coronary 
events, particularly MI; in contrast, there was no clear as-
sociation with ischemic stroke. These findings reinforce 
previous observations3,7,19 and may suggest that the clini-
cal impact of Lp(a) is more pronounced toward develop-
ment of coronary atherosclerosis than cerebrovascular 
disease, with potential implications for the design and 
end point selection of ongoing phase 3 trials of new 
drugs specifically targeting Lp(a).

Moreover, in this randomized trial, evolocumab 
reduced the risk of cardiovascular events across the full 
range of baseline Lp(a) concentrations. There was no 
statistically significant heterogeneity for the relative risk 
reductions observed with evolocumab, although the val-
ues were numerically greater in those with higher base-
line Lp(a) levels. Coupled with the higher baseline risk in 
patients with higher baseline levels, this led to absolute 
risk reductions that tended to be greater among individu-
als with higher Lp(a), but this difference was not statisti-
cally significant.

PCSK9 inhibitors have been shown to reduce Lp(a) 
levels an average of 25% to 30%,12,13 although the 
underlying mechanisms remain incompletely under-
stood. Proposed pathways include enhanced clearance 
of Lp(a) particles through upregulation of LDL receptors, 
as well as potential contributions from LDL receptor- 
independent pathways, suggesting a more complex 

Figure 1. Lp(a) and risk of cardiovascular events in placebo-treated participants.
The adjusted relative risk (HR, 95% CI) of major cardiovascular events modeled per 100 nmol/L increase in Lp(a) in the placebo arm (n=3738). 
CHD indicates coronary heart disease; CV, cardiovascular; HR, hazard ratio; Lp(a), lipoprotein(a); and MI, myocardial infarction.
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biology.20,21 Consistent with previous reports,12 the rela-
tive reduction in Lp(a) was smaller among individuals 
with higher baseline levels, whereas absolute reductions 
were greater, reflecting higher starting concentrations. 
Yet the overall magnitude of Lp(a) lowering with PCSK9 
inhibition remains modest. This is particularly relevant in 
the context of Mendelian randomization studies indicat-
ing that substantially larger absolute reductions in Lp(a) 

(eg, 150–200 nmol/L) may be required to translate into 
meaningful reductions in cardiovascular risk.22 Therefore, 
among a population not selected to have very high Lp(a) 
levels, it may be challenging to appreciate differences 
in relative risk reductions with PCSK9 inhibitors in sub-
groups stratified by Lp(a) levels.

In this context, our findings extend previous obser-
vations from secondary prevention trials, including 

Figure 2. Placebo-adjusted change in LDL-C and Lp(a) with evolocumab by baseline Lp(a) concentration.
Placebo-adjusted change in LDL-C and Lp(a) with evolocumab from baseline to week 48. Serial lipid values were available in participants of a 
dedicated lipid substudy. (A) Relative and (B) absolute least square means change is plotted with 95% CIs for LDL-C. Given its nonparametric 
distribution, Lp(a) is plotted as the median percent change. LDL-C indicates low-density lipoprotein cholesterol; and Lp(a), lipoprotein(a).
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FOURIER (Further Cardiovascular Outcomes Research 
With PCSK9 Inhibition in Subjects With Elevated Risk) 
and ODYSSEY OUTCOMES (Alirocumab and Cardio-
vascular Outcomes After Acute Coronary Syndrome), 
in which Lp(a) was associated with residual cardiovas-
cular risk and somewhat greater risk reductions were 
observed with PCSK9 inhibition in patients with higher 
baseline Lp(a) levels despite similar observed reductions 
in LDL-C. These observations contributed to the most 
recent American College of Cardiology/American Heart 
Association/Multisociety Dyslipidemia Guidelines to rec-
ommend adding a PCSK9 inhibitor with proven cardio-
vascular benefit in patients with clinical atherosclerotic 
cardiovascular disease who have an elevated Lp(a) and 
have not achieved LDL-C treatment goals.17 The present 
analysis expands these data to those with established 
atherosclerosis or multiple risk factors for atherosclero-
sis, but without previous MI or stroke, thereby broadening 
the relevance of Lp(a) to earlier stages of cardiovascu-
lar disease. Although there was a numerically greater 
relative reduction in major coronary events with evo-
locumab in those with higher Lp(a) levels, the difference 
was small and not statistically significant. However, it 
should be noted that unlike FOURIER and ODYSSEY 
OUTCOMES, the present study had a longer duration of  
follow-up and thus a greater overall treatment effect 
from LDL-C lowering.

Despite recommendations for at least once-in-a-
lifetime measurement,16,17 Lp(a) is not routinely incor-
porated into clinical risk assessment, in part because of 
uncertainty about subsequent management.23,24 Statins 
reduce LDL-C and cardiovascular risk but do not directly 
address Lp(a)-mediated residual risk and may mod-
estly increase Lp(a).25 PCSK9 inhibitors provide modest 
reductions in Lp(a) in addition to potent LDL-C lowering 
and have demonstrated cardiovascular benefit in high-
risk populations. Our findings suggest that intensification 
of lipid-lowering therapy with evolocumab may partially 
mitigate the excess risk associated with elevated Lp(a), 
even in patients without previous cardiovascular events, 
whereas dedicated Lp(a)-lowering therapies remain 
under investigation. To that end, ongoing phase 3 trials of 
selective Lp(a)-lowering therapies that achieve marked 
reductions in Lp(a) (NCT04023552, NCT05581303, 
NCT06292013, NCT07136012, and NCT07157774) 
will be critical to determine whether more substantial 
lowering translates into improved clinical outcomes and 
for which types of cardiovascular outcomes.

Limitations
This prespecified secondary analysis was not adjusted 
for multiplicity and should be interpreted as exploratory. 
The study population was predominantly of self-reported 

Figure 3. Cumulative incidence of first major coronary by baseline Lp(a).
Cumulative incidence of major coronary event (composite of coronary heart disease death, myocardial infarction, or urgent coronary revascularization) 
in patients stratified by (A) Lp(a) ≤105 nmol/L and (B) Lp(a) >105 nmol/L. Hazard ratio and 95% CI were obtained from a Cox model that included 
trial stratification factors. CHD indicates coronary heart disease; HR, hazard ratio; Lp(a), lipoprotein(a); and MI, myocardial infarction.
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White race, limiting generalizability to more diverse 
populations in whom Lp(a) distributions and associated 
risks may differ. Study participants in VESALIUS-CV 
were required to have an LDL-C of at least 90 mg/dL 
at screening; therefore, potential interactions between 
Lp(a) and lower levels of LDL-C could not be explored. 
We did not observe any clear signal toward earlier time 
to benefit for evolocumab for those with higher Lp(a) in 
the current study, but this hypothesis could be explored 
further across larger or pooled datasets. In addition, the 
current findings warrant further validation, including rel-
evant thresholds for Lp(a) if they were to be used to help 
guide clinical management. Because PCSK9 inhibitors 
lower both Lp(a) and LDL-C, ongoing trials of novel 
therapeutics that lower Lp(a) will be useful to definitely 
test the hypothesis that lowering Lp(a) reduces cardio-
vascular risk.

CONCLUSIONS
Among patients at high risk for a first cardiovascular 
event, Lp(a) was independently associated with major 
coronary events, with no association seen for ischemic 
stroke. Evolocumab reduced cardiovascular risk across 
the spectrum of Lp(a), with an observed trend toward 
greater absolute benefit among those with higher base-
line levels. These findings support the use of Lp(a) for 
risk stratification and to help guide decisions about more 
intensive lipid-lowering therapy and provide important 
context for ongoing trials targeting Lp(a).
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