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 Bempedoic acid, inhibits ATP citrate lyase (ACL), two steps upstream of 
HMG CoA reductase(Whereas statins inhibit HMG CoA reductase). 

 Unlike statins, bempedoic acid is administered as a prodrug and is 
converted to active coenzyme- A form by enzymes found only in the liver 
and not in muscles.

 The lack of active metabolites of bempedoic acid in skeletal muscles 
makes it a promising alternative for patients with statin associated 
muscle symptoms (SAMS).

 Its effects on cardiovascular
outcomes remain uncertain. 



 In several studies, bempedoic acid reduced the level of LDL cholesterol 
by 17 to 28%, so in 2020, prompted its approval by the Food and 
Drug Administration(FDA) and the European Medicines Agency(EMA) 
for this indication. 

 However, data from randomized, controlled trials on the effects of 
bempedoic acid on cardiovascular events are lacking.

 The CLEAR (Cholesterol Lowering via Bempedoic Acid [ECT1002], an 
ACL-Inhibiting Regimen) Outcomes trial to determine the effects of 
bempedoic acid on adverse cardiovascular events in a mixed 
population of patients for whom primary or secondary prevention is 
clinically indicated but who were unable or unwilling to take guideline 
recommended doses of statins. 



 This Original Article was published on March 4, 2023, at NEJM.org. 

 Administration of statins to lower elevated levels of low-density 
lipoprotein (LDL) cholesterol is the cornerstone of contemporary therapy 
to reduce the risk of major adverse cardiovascular events in patients 
for whom primary or secondary prevention is clinically indicated. 

 However, 7 to 29% of patients report adverse musculoskeletal effects 
that prevent them from using statins or limit their ability to receive 
guideline recommended doses. 

 Withdrawal from statin therapy is associated with an increased risk of 
adverse cardiovascular event 



 It conducted a double-blind, randomized, placebo-controlled trial 
involving patients who were unable or unwilling to take statins owing to 
unacceptable adverse effects (“statin-intolerant” patients) and had, or 
were at high risk for, cardiovascular diseases. 

 The patients were assigned to receive oral bempedoic acid, 180 mg 
daily, or placebo. 

 The primary end point was a four component composite of major 
adverse cardiovascular events, defined as------

Nonfatal myocardial infarction,
Nonfatal stroke, or
Coronary revascularization,
Death from cardiovascular causes.



TRIAL POPULATION:

PATIENTS 18 TO 85 YEARS OF AGE ,IF THEY MET EITHER OF TWO CRITERIA FOR 

INCREASED CARDIOVASCULAR RISK —

 A PREVIOUS CARDIOVASCULAR EVENT (SECONDARY PREVENTION 

PATIENTS)

OR 

 CLINICAL FEATURES THAT PLACED THEM AT HIGH RISK FOR A 

CARDIOVASCULAR EVENT (PRIMARY PREVENTION PATIENTS). 





 RANDOMIZATION, PATIENT CHARACTERISTICS, AND FOLLOW-UP

• BETWEEN DECEMBER 2016 AND AUGUST 2019, A TOTAL OF 13,970 PATIENTS UNDERWENT 
RANDOMIZATION; 

• 6992 WERE ASSIGNED TO THE BEMPEDOIC ACID GROUP AND 

• 6978 TO THE PLACEBO GROUP. 

• THE BASELINE CHARACTERISTICS OF THE PATIENTS IN THE TRIAL GROUPS WERE SIMILAR.

• THE MEAN (±SD) AGE WAS 65.5±9.0 YEARS, 6740 PATIENTS (48.2%) WERE FEMALE, 6373 (45.6%) HAD 
DIABETES, 9764 (69.9%) HAD A PREVIOUS CARDIOVASCULAR EVENT, 3174 (22.7%) WERE TAKING A 
STATIN, AND 1612 (11.5%) WERE RECEIVING EZETIMIBE.

• THE MEAN LDL-CHOLESTEROL LEVEL WAS 139.0 MG PER DECILITER (3.59 MMOL PER LITER), THE MEAN HIGH-
DENSITY LIPO- PROTEIN CHOLESTEROL LEVEL 49.5 MG PER .



• DIFFERENCES IN EFFECTS WERE ALSO OBSERVED BETWEEN BEMPEDOIC ACID AND STATINS 
OR OTHER LIPID LOWERING NONSTATIN THERAPIES.

• UNLIKE STATINS, BEMPEDOIC ACID, AS COMPARED WITH PLACEBO, DID NOT INCREASE 
GLYCATED HEMOGLOBIN LEVELS OR THE INCIDENCE OF NEW ONSET DIABETES.

• SIX MONTHS OF TREATMENT WITH BEMPEDOIC ACID RESULTED IN A 21.6% REDUCTION IN 
THE HIGH-SENSITIVITY CRP LEVEL RELATIVE TO PLACEBO. 

• FURTHER STUDY IS NEEDED TO DETERMINE WHETHER THE REDUCTION IN THE HIGH-
SENSITIVITY CRP LEVEL WITH BEMPEDOIC ACID CONTRIBUTED TO THE OBSERVED BENEFITS. 





Results:   

 The mean LDL cholesterol level after 6 months of treatment with bempedoic acid 
was 107.0 mg per deciliter (2.77 mmol per liter), as compared with 136.0 mg per 
deciliter (3.52 mmol per liter) with placebo.

 The observed difference in the percent reductions was 21.1 percentage points 
(95% confidence interval [CI], 20.3 to 21.9) in favor of bempedoic acid. 

 The difference in the percent reductions was 15.9 percentage points in favor of 
bempedoic acid. 

 Among the patients in the placebo group, 15.6% received additional lipid-lowering 
therapy, as compared with 9.4% of the patients in the bempedoic acid group. 

 At 6 months, the difference in the percent change in the median high-sensitivity 
CRP level was -21.6 percentage,points (95% CI, −23.7 to −19.6) in favor of 
bempedoic acid. 







DISCUSSION 

THE RISK OF A PRIMARY END-POINT EVENT (DEATH FROM CARDIOVASCULAR 
CAUSES, NONFATAL MYOCARDIAL INFARCTION, NONFATAL STROKE, OR 
CORONARY REVASCULARIZATION) WAS SIGNIFICANTLY LOWER BY 13% WITH 
BEMPEDOIC ACID THAN WITH PLACEBO AFTER A MEDIAN OF 40.6 MONTHS OF 
FOLLOWUP, WITH AN ABSOLUTE BETWEEN GROUP DIFFERENCE IN INCIDENCE OF 
1.6 PERCENTAGE POINTS. 

THE RISK OF DEATH FROM CARDIOVASCULAR CAUSES, NONFATAL STROKE, OR 
NONFATAL MYOCARDIAL INFARCTION (THE FIRST KEY SECONDARY END POINT) 
WAS 15% LOWER WITH BEMPEDOIC ACID THAN WITH PLACEBO, AND THE RISKS OF 
FATAL OR NONFATAL MYOCARDIAL INFARCTION AND CORONARY 
REVASCULARIZATION WERE 23% LOWER AND 19% LOWER, RESPECTIVELY. 



 At 6 months, the observed reduction in mean LDL cholesterol 
level in the bempedoic acid group was greater than that in the 
placebo group, and bempedoic acid reduced the high- sensitivity 
CRP level as compared with placebo. 

 The observed lower incidence of cardiovascular events 
suggests that bempedoic acid is among the medications 
that lower the LDL cholesterol level and have clinically 
meaningful cardiovascular benefits. 



Adverse events:



Limitations:

 A major limitation of the trial was the inclusion of only patients 
who had reported that they were unable or unwilling to take 
statins, a factor that resulted in a high mean LDL cholesterol 
level at baseline. 

 The effects of bempedoic acid on cardiovascular events in 
populations with lower LDL cholesterol levels and in patients 
taking conventional therapeutic doses of statins were not 
studied. 
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