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Introduction:

• Statins reduce atherogenic lipoproteins and are
recommended by current guidelines for administration to
patients at high risk for a first major adverse
cardiovascular event (primary prevention).

• Recent data are limited on the effects of statins or other
adjunctive treatments in patients without a history of a
cardiovascular event, leading some authors to question
whether the benefits of cholesterol lowering exceed the
harms in these patients.



• The CLEAR Outcomes (Cholesterol Lowering via Bempedoic Acid,
an ACL-Inhibiting Regimen) trial reported cardiovascular
outcomes in a mixed population of primary and secondary
prevention patients unable or unwilling to take guideline-
recommended doses of statins.

• Among the 13 970 patients enrolled in the trial, 4206 (30%) had
characteristics associated with a high risk of advers
cardiovascular outcomes but without a prior event. The current
article reports a prespecified subgroup analysis of the effects of
bempedoic acid on major adverse cardiovascular outcomes in
this primary prevention population.



Methods:
Trial Organization and Oversight:

The trial was conducted at 1250 sites in 32 countries.

The trial was designed by the Cleveland Clinic 
Coordinating Center for Clinical Research (C5Research) .



Trial Population :

• Primary prevention patients aged 18 to 85 years with 
an LDL-C level 100 mg/dL or greater and with clinical 
features placing them at high risk for a first 
cardiovascular event were eligible.

• Criteria for high cardiovascular risk included risk 
score: ASCVD Risk over 10y > 7.5% or Reynolds Risk 
Score > 30% ,  coronary artery calcium score greater 
than 400 Agatston units, or presence of either type 1 
or 2 diabetes in women older than 65 years or men 
older than 60 years.



• Patients had to report statin intolerance due to an 
adverse effect that started or increased during statin 
therapy and resolved or improved after statin therapy 
was discontinued. 

• Entry criteria required inability to tolerate 2 or more 
statins at any dose or 1 statin and unwillingness to 
attempt a second statin or advised by a physician not to 
attempt taking a second statin.



• Patients could be enrolled if they tolerated a very low 
average daily statin dose, defined as rosuvastatin less 
than 5 mg, atorvastatin less than 10 mg, simvastatin 
less than 10 mg, lovastatin less than 20 mg, pravastatin 
less than 40 mg, fluvastatin less than 40 mg, or 
pitavastatin less than 2 mg.



Study End Points:

• primary end point :death from cardiovascular 

causes, nonfatal myocardial infarction (MI), nonfatal 

stroke, or coronary revascularization (4-component 

major adverse cardiovascular events [MACE]).

• Key secondary end points :(1) time to the first 

occurrence of a composite of cardiovascular 

death,nonfatal stroke, or nonfatal MI (3-component 

MACE); (2) fatal or nonfatal MI; (3) coronary 

revascularization; (4) fatal or nonfatal stroke;(5) 

cardiovascular death; and(6) all-cause mortality. 



Additional adjudicated time-to-event end points 

included hospitalization for unstable angina and a 5-

component composite that included cardiovascular 

death, nonfatal MI, nonfatal stroke, coronary 

revascularization, and hospitalization for unstable 
angina. 



Results:

Between December 2016 and August 2019, 22 084 

patients were screened and 14 016 were 
randomized, with 13 970 included in the full analysis. 

These baseline characteristics were similar in both 
treatment groups (Table 1) .









Effects on LDL-C and hsCRP Levels:

The effects of trial regimens on lipid parameters after 

6 months of treatment and hsCRP level after 12 
months of treatment are reported in Table 2.





Clinical End Points:

The primary 4-component composite end point 

occurred in111 patients (5.3%) in the bempedoic 

acid group and 161 patients (7.6%) in the placebo 

group (HR, 0.70 [95% CI, 0.55- 0.89]; P = .002) 
(Table 3 and Figure 2A) .

The number needed to treat (NNT) to prevent 1 primary 
composite outcome was 43 patients. 











Adverse Effects:

Adverse events are reported in Table 4. 

There were no between group differences in serious 

adverse events or adverse events leading to drug 
discontinuation.







Discussion:

In patients with elevated cardiovascular risk but 

without a prior clinical event, this prespecified 

subgroup analysis showed that administration of 

bempedoic acid in patients unable or unwilling to take 

guideline recommended doses of a statin was 

associated with a significant reduction in the primary 

end point, 4-component MACE (2.3% absolute risk 

reduction).

The NNT to prevent 1 primary event was 43 patients. 



treatment was also associated with significant 

benefits for several key secondary end points, 

including the prespecified 3-component MACE (2.4% 

absolute risk reduction); an NNT of 42 patients to 

prevent 1 event; and significant reductions in MI, 

cardiovascular death, and all-cause mortality. 

Stroke and coronary revascularization were not 
significantly reduced.



After 6 months of treatment, bempedoic acid, 

compared with placebo, reduced levels of LDL-C by 

30.2 mg/dL (21.3%) and hsCRP by 0.56 mg/L 
(21.5%).

These findings emphasize the potential value of lipid-
modulating therapy in patients who have had no prior 
cardiovascular event but who have a high risk for a first 
event, a population that is currently undertreated. 



Because diabetes was an enrollment criterion for 

increased cardiovascular risk, approximately

two-thirds of the participants had previously 

diagnosed diabetes. 

The current findings support the guideline 

recommendation that primary prevention patients 

with diabetes should be treated with statins to lower 
cholesterol levels .



Only 1 major clinical trial during the last decade has

reported on the effects of lipid-lowering treatment in 

patients without a prior cardiovascular event. The 

Heart Outcomes Prevention Evaluation 3 (HOPE-3), 

published in 2016, showed that low-dose statin 

therapy reduced the composite cardiovascular 

outcome by 24% but had no significant effect
on mortality.



an Intervention Trial Evaluating Rosuvastatin 

(JUPITER) study published 15 years ago showed a 

44% reduction in the primary composite outcome 

and a 20% reduction in all-cause mortality with statin 

therapy in primary prevention patients with an 
hsCRP level greater than 2.0 mg/L.



In a registry of nearly 50 000 US patients with LDL-C 

levels greater than 190 mg/dL but without 

cardiovascular disease, only 58.5% were taking a 

statin.

In a Danish study of more than 90 000 patients, 81%

of primary prevention patients with a 10-year risk 

greater than 10% for a cardiovascular event were not 

treated to LDL-C goals according to the European 
guidelines.



In a registry that studied reasons why eligible patients 

were not taking a statin, 59% reported never being 

offered treatment, 10% declined a statin, and 31% 
discontinued therapy. 

The Cholesterol Treatment Trialists Collaboration (CTTC)
meta-analysis reported on outcomes for statin treatment in
patients without vascular disease.The CTTC analysis
showed a 22% reduction in major coronary events for each
38.7-mg/dL  decrease in LDL-C level and a 15% reduction in 
vascular death. 



Limitations:

First, this 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 multiple 

subgroups and may represent the play of chance.

However, the consistency of event reduction for the 

primary endpoint, secondary endpoints, and 

components of endpoints strengthens the likelihood 

that these results are reliable. 



Second, the inclusion of patients who reported 
inability to tolerate statins resulted in high mean 

baseline LDL-C level. The effects of cholesterol

lowering on cardiovascular events in populations 

with lower pretreatment LDL-C levels was not 

studied. 

third, the trial selected patients using specific criteria 

for a high level of risk of a first cardiac event. 

Whether outcomes would be similar in patients 

identified using other criteria for an increased risk
remains uncertain .



Conclusion:

In primary prevention patients unable to tolerate 

recommended doses of statins, bempedoic acid was 

associated with a significant reduction in the primary 

composite end point, time to death from 

cardiovascular causes, nonfatal MI, nonfatal stroke, 

or coronary revascularization. 

Treatment was also associated with significant 

reductions in MI, cardiovascular death, and all-cause 
mortality .




