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Bempedoic Acid for Prevention of 
Cardiovascular Events in People With 
Obesity: A CLEAR Outcomes Subset 
Analysis
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Stephen J. Nicholls, MBBS, PhD; Jorge Plutzky , MD; Heather A. Powell, PharmD; Steven E. Nissen , MD

BACKGROUND: Obesity and hypercholesterolemia independently increase cardiovascular disease risk. This analysis evalu-
ated the efficacy and safety of bempedoic acid in people with obesity participating in the CLEAR (Cholesterol Lowering via 
Bempedoic Acid [ECT1002], an ACL-Inhibiting Regimen) Outcomes trial.

METHODS: CLEAR Outcomes randomized 13 970 patients to daily bempedoic acid 180 mg or placebo. Exploratory outcomes 
including major adverse cardiovascular events-4 (cardiovascular death, nonfatal myocardial infarction, nonfatal stroke, or 
coronary revascularization), low-density lipoprotein cholesterol, hs-CRP (high-sensitivity C-reactive protein), weight change, 
and safety were assessed over a median of 40.7 months in 6177 patients with baseline body mass index ≥30 kg/m2.

RESULTS: In people with obesity, bempedoic acid resulted in placebo-corrected reductions in low-density lipoprotein cholesterol 
of −22.5% and hs-CRP of −23.2% at 6 months. Bempedoic acid treatment resulted in a major adverse cardiovascular events-4 
reduction of 23% (hazard ratio [HR], 0.77 [95% CI, 0.67–0.89]) versus placebo. Nonfatal and fatal MI were reduced by 32% 
(HR, 0.68 [95% CI, 0.53–0.86]), coronary revascularization was reduced by 24% (HR, 0.76 [95% CI, 0.63–0.92]), and fatal and 
nonfatal stroke were reduced by 36% (HR, 0.64 [95% CI, 0.45–0.89]) compared with placebo. At month 36, mean±SD change 
in weight from baseline was −2.3 (6.3) kg for bempedoic acid and −1.4 (6.1) kg for placebo. Adverse events were reported in 
87.4% of bempedoic acid patients and 86.7% of placebo patients. The mean±SD change in uric acid at 6 months was 0.81 
(1.26) mg/dL for bempedoic acid versus −0.04 (1.05) mg/dL for placebo.

CONCLUSIONS: Among people with obesity, bempedoic acid reduced major adverse cardiovascular events, low-density 
lipoprotein cholesterol, and hs-CRP, with a safety profile consistent with previous reports.

REGISTRATION: URL: https://​www.​clini​caltr​ials.​gov; Unique Identifier: NCT02993406.
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More than 40% of adults in the United States and 
almost 900 million adults worldwide are living 
with obesity.1,2 According to both the American 

Heart Association and European Society of Cardiology, 
obesity directly contributes to cardiovascular risk 

factors (eg, dyslipidemia, type 2 diabetes, hyperten-
sion, and sleep disorders) and increases cardiovascu-
lar disease (CVD) and CVD mortality independently.3,4 
Among the adiposopathic consequences of obesity are 
adipose tissue immunopathies and endocrinopathies 
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that contribute to cardiovascular risk factors, such as 
type 2 diabetes, hypertension, and predisposition to 
thrombosis.5–7 CVD risk is further increased when ad-
iposopathic metabolic and immune abnormalities are 
coupled with the biomechanical and structural abnor-
malities that often accompany an increase in fat mass 
(eg, increased cardiac output, sleep apnea, impaired 
diastolic function, compression of kidneys, compres-
sion of venous return, and immobility leading to phys-
ical inactivity).6–13 The increase in CVD risk, as well as 

increased risk of other diseases (eg, cancer) account 
for why obesity increases all-cause mortality.14,15

A mainstay of treatment among patients at high 
CVD risk is the effective management of CVD risk 
factors.16 Clinically meaningful weight reduction, 
whether through use of antiobesity medications or 
bariatric surgery, may not only improve CVD risk fac-
tors (eg, blood glucose and blood pressure) and the 
biomechanical fat mass contributors to CVD but may 
also reduce the risk of CVD events.17–19 Incident CVD 
event risk depends on cumulative prior exposure to 
low-density lipoprotein-cholesterol (LDL-C) and, in-
dependently, time course of area of accumulation.20 
Unfortunately, interventions that mildly to moderately 
reduce body fat typically result in only mild to modest 
decreases in LDL-C. Thus, according to a joint expert 
review from the Obesity Medicine Association and 
the National Lipid Association, “a dual priority is early 
intervention to prevent or treat both excess adiposity 
and elevated blood levels of atherogenic cholesterol 
(ie, increased LDL-C or non-HDL-C [high-density 
lipoprotein-cholesterol]).”21

Bempedoic acid, an ACL (adenosine triphos-
phate–citrate lyase) inhibitor that decreases intra-
hepatic cholesterol production and upregulates LDL 
receptor expression, enhances clearance of circulat-
ing LDL particles and thus reduces LDL-C levels. In 
the cholesterol synthetic pathway, ACL activity pre-
cedes the production of acetyl coenzyme A, indicat-
ing that ACL inhibition may lower free fatty acid levels 
and potentially reduce insulin resistance without in-
creasing adiposity.22,23 Bempedoic acid 180 mg daily 
was studied in 13 970 patients unwilling or unable to 
take recommended statins who had, or were at high 
risk for, CVD in the CLEAR (Cholesterol Lowering 
via Bempedoic Acid [ECT1002], an ACL-Inhibiting 
Regimen) Outcomes trial.24 Bempedoic acid re-
duced the incidence of the 4-component compos-
ite major adverse cardiovascular event (MACE) end 
point (defined as death from cardiovascular causes, 
nonfatal myocardial infarction [MI], nonfatal stroke, 
or coronary revascularization) versus placebo (11.7% 
versus 13.3%; hazard ratio [HR], 0.87 [95% CI, 0.79–
0.96]; P=0.004), lowered LDL-C and hs-CRP (high-
sensitivity C-reactive protein), and did not result in 
new-onset diabetes (in patients without diabetes at 
baseline) or worsened hemoglobin A1c (HbA1c; in 
patients with diabetes at baseline).24,25

This current report describes the efficacy and 
safety of bempedoic acid among people with obesity 
(baseline body mass index [BMI] ≥30 kg/m2) enrolled in 
CLEAR Outcomes. Specifically, we aim to further char-
acterize the effect of bempedoic acid on end points 
relative to people with obesity at high cardiovascu-
lar risk, including the individual MACE components, 

CLINICAL PERSPECTIVE

What Is New?
•	 Bempedoic acid administered to people with 

obesity participating in the CLEAR (Cholesterol 
Lowering via Bempedoic Acid [ECT1002], 
an ACL-Inhibiting Regimen) Outcomes study 
experienced a reduction in low-density lipo-
protein cholesterol by 22.5% and hs-CRP (high-
sensitivity C-reactive protein) by 23.2%.

•	 Among people with obesity, after a median 
follow-up of 40.7 months, bempedoic acid 
reduced the risk of major adverse cardiovascular 
events-4 versus placebo by 23% (absolute 
between-group difference of 3.2%), major 
adverse cardiovascular events-3 by 27%, risk 
of nonfatal and fatal myocardial infarction by 
32%, coronary revascularization by 24%, and 
nonfatal and fatal stroke by 36%, with the 
hazard ratios for the individual components 
of the major adverse cardiovascular events-4 
primary composite end point being directionally 
consistent with the overall study population.

•	 Bempedoic acid was associated with a similar 
safety profile in people living with obesity as the 
overall CLEAR Outcomes patient population.

What Are the Clinical Implications?
•	 Cardiovascular disease-event prevention among 

people with obesity at high cardiovascular disease 
risk involves reducing risk factors, such as reduc-
ing low-density lipoprotein cholesterol levels.

•	 In this analysis, bempedoic acid reduced low-
density lipoprotein cholesterol levels and po-
tentially reduced inflammation as reflected by a 
reduction in an inflammatory marker (hs-CRP), 
which may have contributed to the reduction in 
major adverse cardiac events.

Nonstandard Abbreviations and Acronyms

ACL	 adenosine triphosphate–citrate lyase
MACE	 major adverse cardiovascular event
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changes in LDL-C and hs-CRP, weight, markers of gly-
cemic risk, and safety.

METHODS
The data, analytic methods, and study materials will not 
be made available to other researchers for purposes of 
reproducing the results or replicating the procedures.

The study design, full inclusion and exclusion cri-
teria, and main results of CLEAR Outcomes have 
been published.24,26 Briefly, CLEAR Outcomes was a 
randomized, double-blind, placebo-controlled clinical 
trial at 1250 sites in 32 countries evaluating bempe-
doic acid 180 mg or placebo daily in patients with 
statin intolerance who had elevated LDL-C and high 
cardiovascular risk. Patients were included if they 
were aged 18 to 85 years, with baseline LDL-C at least 
100 mg/dL and a history of CVD (such as coronary 
artery disease, peripheral artery disease, or athero-
sclerotic cerebrovascular disease; ie, secondary pre-
vention) or were without CVD but considered at high 
risk for a cardiovascular event based on a coronary 
artery calcium score >400 Agatston units, presence 
of either type 1 or 2 diabetes in women >65 years 
or men >60 years, Reynolds risk score >30%, or 
Systematic Coronary Risk Evaluation risk >7.5% over 
10 years (ie, primary prevention). Investigators as-
sessed and confirmed the diagnosis of statin intol-
erance, which for the purposes of this trial included 
adverse events that started or increased during statin 
therapy and resolved or improved after discontinu-
ation. Entry criteria required inability to tolerate 2 or 
more statins at any dose, or 1 statin and being un-
able or unwilling to (or advised by a physician not to) 
attempt a second statin. Stable, concomitant treat-
ment with a very low statin dose (below the lowest ap-
proved daily dose) without side effects was permitted, 
as was administration of other lipid-lowering therapy 
such as ezetimibe and PCSK9 (proprotein convertase 
subtilisin-kexin type 9) inhibitors.24

Patient sex, race, and ethnicity were self-reported. 
Local or central ethics committee approvals were ob-
tained via the relevant authorities. Study participants 
provided written informed consent. Randomization 
occurred between December 2016 and August 2019 
for 13 970 patients, with a median duration of follow-up 
of 40.6 months. The primary end point was time to 
first occurrence of the four-component composite of 
cardiovascular death, nonfatal MI, nonfatal stroke, or 
coronary revascularization (MACE-4). Key secondary 
end points included a 3-component composite of 
cardiovascular death, nonfatal MI, or stroke (MACE-3) 
and the individual components of the composite out-
comes. Other secondary end points included change 
in LDL-C and other biomarkers at month 6 or 12. End 
points were adjudicated by a clinical events committee 

managed by the Cleveland Clinic Coordinating Center 
for Clinical Research blinded to trial-group assignment 
as has been previously described.24

Statistical Analysis
The prespecified subgroup analysis evaluated the 
efficacy and safety of bempedoic acid versus placebo 
among BMI category at baseline (<25, 25 to <30, and 
≥30 kg/m2) for the primary efficacy end point (MACE-4) 
and key secondary end point (MACE-3). The HR and 
95% CI for the treatment effect of bempedoic acid 
versus placebo were estimated, with placebo as the 
reference group, within each BMI category via a Cox 
regression model. The proportional hazard assumption 
was evaluated and not violated. The HR was also 
adjusted post hoc within each BMI category for age, 
sex, geographic region, race, ethnicity, baseline lipid-
modifying therapy, primary or secondary prevention, 
diabetes status, baseline hs-CRP, baseline LDL-C, and 
renal function by a calculated estimated glomerular 
filtration rate. Treatment effects of bempedoic acid 
versus placebo on LDL-C and HbA1c were estimated 
as least square means from an ANCOVA model of 
observed values adjusting for baseline. The median 
difference of hs-CRP between treatments was 
estimated as a location shift (Hodges-Lehmann) via a 
nonparametric method. Weight change from baseline 
was summarized for the safety population at 6-month 
intervals. An intention to treat population was analyzed 
for efficacy, and the safety analysis population, defined 
as all randomized study participants who received at 
least 1 dose of the study drug, was analyzed for safety. 
This current report focuses on the results in study 
participants with obesity, defined as BMI ≥30 kg/m2. 
Analyses were conducted with SAS, version 9.4 (SAS 
Institute, Cary, NC).

RESULTS
This analysis included 6179 (44.2%) patients with BMI 
≥30 kg/m2 from CLEAR Outcomes, of whom 3075 were 
randomized to bempedoic acid and 3104 to placebo. 
Patients with a BMI ≥30 kg/m2 were followed for a me-
dian of 40.7 months, had a mean age of 65 years, 51% 
were women, and 92% were White. At enrollment, they 
had a mean body weight of 96 kg, mean BMI 34 kg/
m2, 68% had a prior history of atherosclerotic CVD, 
and 56% had diabetes. Mean LDL-C was 139 mg/dL, 
and 22% of patients were receiving a statin. Baseline 
characteristics for patients in the bempedoic acid and 
placebo groups are presented in Table 1.

In patients with BMI ≥30 kg/m2, bempedoic acid 
treatment for 6 months resulted in a placebo-corrected 
change in LDL-C of −30.6 mg/dL (95% CI, -32.2 to 
−29.1). The percent changes in LDL-C, HDL, non-HDL, 
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total cholesterol, triglycerides, and hs-CRP from base-
line to 6 months are shown in Table 2. The reductions 
of both LDL-C and hs-CRP were sustained over the 
course of the trial. Participants with obesity who were 
treated with bempedoic acid showed a gradual weight 
reduction over the course of the study (Figure 1). The 
mean±SD change in weight from baseline was −1.1 
(4.3) kg for bempedoic acid and −0.5 (4.1) kg for pla-
cebo at month 12 and −2.3 (6.3) kg for bempedoic acid 
and −1.4 (6.1) kg for placebo at month 36.

The primary MACE-4 end point in patients with BMI 
≥30 kg/m2 occurred in 11.6% bempedoic acid versus 
14.8% placebo (HR, 0.77 [95% CI, 0.67–0.89]), repre-
senting a 23% risk reduction in MACE-4, as previously 
reported.24 The Kaplan–Meier cumulative incidence of 
MACE-4 over time is depicted for bempedoic acid ver-
sus placebo in the people with obesity in Figure 2. For 
patients with BMI ≥30 kg/m2, bempedoic acid reduced 

key secondary efficacy end points for MACE-3 (cardio-
vascular death, nonfatal MI, or nonfatal stroke) by 27% 
(HR, 0.73 [95% CI, 0.62–0.86]), nonfatal and fatal MI 
by 32% (HR, 0.68 [95% CI, 0.53–0.86]), coronary re-
vascularization by 24% (HR, 0.76 [95% CI, 0.63–0.92]), 
and fatal and nonfatal stroke by 36% (HR, 0.64 [95% 
CI, 0.45–0.89]) (Table 2). HRs for the individual com-
ponents of MACE-4 in people with obesity were all di-
rectionally consistent with the overall results. The post 
hoc covariates-adjusted HRs are all similar to the un-
adjusted and support the observed treatment effects.

The percentage of patients with BMI ≥30 kg/m2 
experiencing at least 1 investigator-reported adverse 
event was 87.4% and 86.7% in the bempedoic acid 
and placebo groups, respectively. Discontinuation 
rates due to treatment emergent adverse events for be-
mpedoic acid were 10.6% versus 10.3% for placebo. 
Discontinuations due to myalgia occurred in 1.7% with 
bempedoic acid versus 1.5% with placebo. The ob-
served mean±SD and percent change from baseline to 
6 months in uric acid was 0.81 (1.26) mg/dL (15.6%) for 
bempedoic acid versus -0.04 (1.05) mg/dL (0.76%) for 
placebo, and for serum creatinine was 0.05 (0.17) mg/
dL (6.2%) for bempedoic acid versus 0.02 (0.15) mg/
dL (2.4%) for placebo. Investigator-reported adverse 
events included repeated and confirmed aspartate 
transaminase or alanine transaminase elevations >3 
times the upper limit of normal (2.2% bempedoic acid 
versus 0.9% placebo), gout (3.9% bempedoic acid 
versus 2.6% placebo), and cholelithiasis (2.5% bempe-
doic acid versus 1.1% placebo). New-onset diabetes 
in those without a prior diagnosis of diabetes was re-
ported as an adverse event in 20.5% receiving bempe-
doic acid and 22.0% receiving placebo. In all people 
with obesity, placebo-corrected change in HbA1c with 
bempedoic acid at 12 months compared with baseline 
was −0.03% (95% CI, −0.07 to 0.01).

DISCUSSION
The statistical analysis plan of the CLEAR Outcomes 
trial included a prespecified analysis of MACE-4 and 
MACE-3 end points by BMI category.24 The aim of this 
current analysis was to further characterize the effect 
of bempedoic acid on end points relative to people 
with obesity at high cardiovascular risk including the 
individual MACE components, changes in LDL-C and 
hs-CRP, weight, markers of glycemic risk, and safety.

In the people with obesity, compared with placebo 
at 6 months, bempedoic acid reduced LDL-C by 22.5% 
and hs-CRP by 23.2%. Most important, after a me-
dian duration of follow-up of 40.7 months bempedoic 
acid reduced the risk of MACE-4 versus placebo by 
23% (absolute between-group difference of 3.2%), 
MACE-3 by 27%, the risk of nonfatal and fatal MI by 

Table 1.  Select Demographics and Baseline 
Characteristics in Patients With BMI ≥30 kg/m2

Bempedoic acid 
(n=3075)

Placebo 
(n=3104)

Age, y (mean±SD) 64.9±8.8 64.8±8.8

Female sex, n (%) 1553 (50.5) 1579 (50.9)

Race

White, n (%) 2821 (91.7) 2847 (91.7)

American/Mexican Indian or 
Alaska Native

116 (3.8) 106 (3.4)

Black 92 (3.0) 95 (3.1)

Ethnicity

Hispanic, n (%) 546 (17.8) 509 (16.4)

BMI, kg/m2 (mean±SD) 34.4±4.1 34.5±4.2

Low-density lipoprotein 
cholesterol, mg/dL (mean±SD)

137.6±34.3 138.3±34.9

Non-HDL-C, mg/dL (mean±SD) 174.8±39.2 175.8±39.9

Total cholesterol, mg/dL 
(mean±SD)

222.1±40.1 223.0±40.6

HDL-C, mg/dL (mean±SD) 47.3±11.7 47.2±11.9

Triglycerides, mg/dL (median, 
IQR)

172.0 (130–231.5) 172.5 
(132.0–231.0)

High-sensitivity C-reactive 
protein, mg/L (median, IQR)

3.00 (1.57–5.44) 2.98 (1.58–5.52)

Cardiovascular disease risk category, n (%)

Primary prevention 976 (31.7) 1011 (32.6)

Secondary prevention 2099 (68.3) 2093 (67.4)

Coronary artery disease 1536 (50.0) 1527 (49.2)

Peripheral arterial disease 317 (10.3) 345 (11.1)

Cerebrovascular 
atherosclerotic disease

448 (14.6) 466 (15.0)

Diabetes, n (%) 1706 (55.5) 1753 (56.5)

Baseline statin use, n (%) 687 (22.3) 667 (21.5)

Baseline ezetimibe use, n (%) 329 (10.7) 358 (11.5)

BMI indicates body mass index; HDL-C, high density lipoprotein 
cholesterol; and IQR, interquartile range.
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32%, coronary revascularization by 24%, and nonfatal 
and fatal stroke by 36%, with the HRs for the individual 
components of the MACE-4 primary composite end 
point being directionally consistent with the overall trial. 
The beneficial MACE outcomes of this analysis sup-
port that reducing both LDL-C and hs-CRP with be-
mpedoic acid in people with obesity may have clinical 
relevance. Obesity is an inflammatory disease, helping 
to account for complications such as insulin resistance 
and type 2 diabetes, hypertension, and thrombosis.5 
An analysis of the CLEAR Outcomes data showed that 
inflammation as assessed by baseline hs-CRP was 
a stronger predictor of future cardiovascular events 
than baseline LDL-C.27 Bempedoic acid reduces 
markers of inflammation such as hs-CRP in a man-
ner similar to statins.24,28 The baseline values of LDL-C 
(≥130 mg/dL) and hs-CRP (≥2 mg/L) in the people liv-
ing with obesity in this analysis aligned with those in 
the CLEAR Outcomes population who were statin in-
tolerant, who had the highest predicted risk of MACE 
events.27 Inflammation has also been linked to insu-
lin resistance.29 Here, in people with obesity, as was 
seen in the analysis of the total study population, use 

of bempedoic acid was not associated with worsening 
HbA1c or greater reporting of new-onset diabetes ver-
sus placebo.25

Discontinuations due to any adverse event, including 
myalgia, were comparable between treatment groups 
in people with obesity. Consistent with the detailed 
safety analysis, and likely mediated by bempedoic 
acid’s weak inhibition of OAT2 (type 2 organic anion 
transporter), patients treated with bempedoic acid 
experienced higher incidences of hyperuricemia and 
gout compared with those treated with placebo.30,31

Currently, statins (3-hydroxy-3-methylglutaryl co-
enzyme A reductase inhibitors) are the first treatment 
of choice to reduce LDL-C for the purpose of reduc-
ing CVD risk. However, many patients at high risk for 
CVD are unable to attain guideline-directed LDL-C lev-
els with statin therapy alone or are unable or unwilling 
to take statins at guideline-recommended doses.32,33 
Prior reports suggest statin use may be associated with 
increases in body weight, insulin resistance, HbA1c, 
and diabetes risk.34–38 In this analysis, patients treated 
with bempedoic acid with a BMI ≥30 kg/m2 had no 
increased risk of new-onset diabetes and experienced 

Table 2.  Primary, Key Secondary, and Lipid and Biomarker End Points in Patients With Baseline BMI ≥30 kg/m2

Bempedoic acid (n=3075) Placebo (n=3104) Hazard ratio (95% CI)

Primary efficacy end point

MACE-4*, n (%) 357 (11.6) 459 (14.8) 0.77 (0.67 to 0.89)

Nonfatal MI, n (%) 101 (3.3%) 156 (5.0%) 0.64 (0.50 to 0.83)

Coronary revascularization, n (%) 193 (6.3) 253 (8.2) 0.76 (0.63 to 0.92)

Nonfatal stroke, n (%) 46 (1.5%) 80 (2.6%) 0.58 (0.40 to 0.83)

Death from cardiovascular causes, n (%) 119 (3.9) 127 (4.1) 0.95 (0.74 to 1.22)

Key secondary efficacy end points

MACE-3†, n (%) 244 (7.9) 333 (10.7) 0.73 (0.62 to 0.86)

Fatal and nonfatal MI, n (%) 112 (3.6) 165 (5.3) 0.68 (0.53 to 0.86)

Fatal and nonfatal stroke, n (%) 54 (1.8) 85 (2.7) 0.64 (0.45 to 0.89)

Cardiovascular death, n (%) 119 (3.9) 127 (4.1) 0.95 (0.74 to 1.22)

All-cause mortality, n (%) 206 (6.7) 205 (6.6) 1.02 (0.84 to 1.24)

Change from baseline in secondary lipid and biomarker efficacy end points

Difference (%)

LS mean percent change in LDL-C at 6 mo (95% CI) −23.3 (−24.1 to −22.4) −0.8 (−1.6 to 0.1) −22.5 (−23.7 to −21.2)

Median percent change in hs-CRP at 6 mo (95% CI) −23.6 (−26.2 to −21.8) 2.3 (−1.3 to 4.9) −23.2 (−26.1 to −20.3)

LS mean change in hemoglobin A1c at 12 mo (95% CI) 0.03 (0.00 to 0.06) 0.06 (0.04 to 0.09) −0.03 (−0.07 to 0.01)

Change from baseline in tertiary lipid efficacy end points

Non-HDL-C, mean % (±SD) change at 6 mo −17.3±20.8 −0.8±20.6 −16.6 (−17.7 to −15.6)

Total cholesterol, mean % (±SD) change at 6 mo −15.4±16.5 −0.7±15.8 −14.8 (−15.6 to −13.9)

HDL-C, mean % (±SD) change at 6 mo −7.9±17.1 0.9±14.7 −8.8 (−9.6 to −8.0)

Triglycerides, median % (IQR) change at 6 mo −0.08 (−21.1 to 25.8) −1.43 (−19.6 to 18.5) 2.3 (0.6 to 4.0)

Difference (bempedoic acid vs placebo) is baseline-adjusted LS mean difference with 95% CI for LDL-C, non-HDL-C, HDL-C, and total cholesterol, and it is 
the location shift with 95% CI for hs-CRP and triglycerides.

BMI indicates body mass index; HDL-C, high-density lipoprotein cholesterol; hs-CRP, high-sensitivity C-reactive protein; IQR, interquartile range LDL-C, low-
density lipoprotein cholesterol; LS, least squares; MACE, major adverse cardiovascular events; and MI, myocardial infarction.

*MACE-4 was a composite of death from cardiovascular causes, nonfatal MI, nonfatal stroke, or coronary revascularization.
†MACE-3 was a composite of death from cardiovascular causes, nonfatal MI, or nonfatal stroke.
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mild, gradual weight loss over time with no difference 
in mean HbA1c at 12 months compared with placebo. 
These findings add clinical relevance to bempedoic 
acid for those patients at high metabolic risk who need 
additional LDL-C lowering.

Obesity and hypercholesterolemia are risk factors 
for CVD. Obesity is often associated with an athero-
genic dyslipidemia pattern, characterized by elevated 
triglycerides, reduced HDL-C, and increased small 
dense LDL particles.39 An increase in LDL-C is a risk 
factor for CVD, independent of the risks associated 
with obesity.40 Given that increased adiposity and in-
creased LDL-C represent modifiable CVD risk factors, 
then treatment objectives among people with obesity 
at high CVD risk and hypercholesterolemia include re-
duction of both body fat and LDL-C. This analysis of 
participants enrolled in CLEAR Outcomes with obesity 
provides evidence for CVD risk reduction with bempe-
doic acid in people with BMI ≥30 kg/m2.

This analysis has several limitations. Although pre-
specified, it is a secondary analysis of a subpopulation 
in a larger randomized trial. Such analyses can result 
in false-positive findings due to the testing of multi-
ple subgroups and may represent the play of chance. 
Additionally, this analysis was not powered to compare 
treatment effects between people living with obesity 
and those living without. Among the lower prespec-
ified BMI subgroups, MACE-4 in these BMI catego-
ries occurred as follows: BMI <25 kg/m2, bempedoic 

acid 10.9% versus placebo 10.7% (HR, 0.99 [95% CI, 
0.76–1.29]); BMI 25 to <30 kg/m2, bempedoic acid 
12.2% versus placebo 12.5% (HR, 0.96 [95% CI, 0.83–
1.12]).24 Although the point estimates of HRs are closer 
to 1 in the lower BMI subgroups, the CIs are wide (due 
to smaller number of patients and lower event rates). 
The P value for interaction is greater than the nominal 
level of 0.05 without adjusting for multiplicity, thus we 
cannot conclude that the treatment effect is different 
based on this study. Although this analysis focused on 
people living with obesity, additional subgroup analy-
ses might include the interrelationship of inflammation, 
cardiovascular outcomes, and other subgroups, such 
as those with and without diabetes, as well as those 
with baseline variances in blood pressure, triglyceride 
levels, renal function, and hepatic fat. Furthermore, 
92% of participants evaluated in this analysis were 
White, potentially limiting the generalizability among 
other races. Finally, this study enrolled only partici-
pants intolerant to statins or able to tolerate only very 
low dose statins, limiting the generalizability regard-
ing findings from this analysis for patients receiving 
guideline-recommended statin doses.

CONCLUSIONS
In people with obesity enrolled in the CLEAR Outcomes 
trial, bempedoic acid reduced cardiovascular risk, LDL-
C, and hs-CRP, with a safety profile consistent with 

Figure 1.  Change in body weight (kg) over time (months) in patients with baseline BMI 
≥30 kg/m2.
Error bars represent the 95% CI. BMI indicates body mass index.
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previous reports. Thus, in addition to reduction in ex-
cess adiposity, bempedoic acid may be a clinically rel-
evant option to improve CVD outcomes in people who 
are statin intolerant and living with obesity who have 
elevated LDL-C and are at high cardiovascular risk.
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