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Abstract: An increase in the level of cholesterol day by day is easily seen in most people just be-
cause of poor life style, food with high cholesterol, lack of physical work, efc. There are lots of
molecules available, which lower down the cholesterol level. In this field a new molecule has been
introduced that is bimpedoic acid. Researches indicate that bempedoic acid has the same mech-
anism of action as statins, which means that it also inhibits the HMG-CoA reductase enzyme. This
article is my best collection of published scientific data on bempedoic acid till now. It also includes
the chemistry, pharmacodynamic and pharmacokinetic parameters of the mentioned new molecule.
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1. INTRODUCTION

Now a days, Cardiovascular Diseases (CVDs) are the
most important cause of death and according to the survey,
it is estimated that 17.9 million are affected by (CVDs) with
each year. It is a group of disorders (related to heart) that in-
cludes coronary heart disease, cerebrovascular disease, rheu-
matic heart disease, efc. [1]. Deaths are seen mainly because
of heart attacks and strokes whereas one third of these
deaths occur prematurely in people under 70 years of age.
Risk factors of CVDy include raised blood pressure, glucose,
lipids, overweight and obesity. Identifying those at the high-
est risk of CVDs and ensuring they receive appropriate treat-
ment can prevent premature deaths. Access to essential non--
communicable disease medicines and basic health technolo-
gies in all primary health care facilities is essential to ensure
that those in need receive treatment and counseling [1].
WHO always deals with member states to prevent, manage
and monitor CVDs by developing global strategies to reduce
the incidence, morbidity and mortality of the diseases. These
strategies or factors include reducing risk factors, develop-
ing standards of care, enhancing the health system capacity
to care for patients with CVDg, and monitoring disease pat-
terns and trends to inform national and global actions. WHO
also works with partners and countries to develop cost effec-
tive and equitable health care innovations for managing the
disease [1].

According to the journal Nature Reviews Cardiology,
CVDs are also the leading cause of deaths in China. Dong
Zhao has summarized eight important features of the epi-
demiology of CVDs in China [2].

The American Heart Association (AHA) with the Nation-
al Institutes of Health and other government agencies, brings
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together in a single document the most up-to-date statistics
related to heart disease, stroke, and the cardiovascular risk
factors in the AHA’s My Life Check - Life’s Simple, which
include core health behaviors (smoking, physical activity, di-
et, and weight) and health factors (cholesterol, blood pres-
sure and glucose control) that contribute to cardiovascular
health [3].

1.1. Bempedoic Acid

Bempedoic acid is a medication for the treatment of hy-
percholesterolemia (high blood cholesterol levels). It was ap-
proved in the US in February 2020. The European
Medicines Agency (EMA) recommended approval in the
EU in January 2020 [4, 5]. According to the survey, it re-
duced low-density lipoproteins (cholesterol) by about 20
mg/dl compared to placebo and had no more side effects
than placebo, although a higher percentage of drug receiving
subjects had dropped out of the study because of side effects
(11% vs. 7% under placebo) [6]. By March 2019, its effects
on cardiovascular morbidity and mortality are not clear but
studies were under processing [7]. In January 2020, the Com-
mittee for Medicinal Products for Human Use (CHMP) in
the European Union recommended granting of a marketing
authorization for bimpedoic acid as both a standalone drug
(Nilemdo) [8] and in combination with ezetimibe (Nustendi)
[9]. In February 2020, bempedoic acid was approved for use
in the United States [10-12]. The U.S. Food and Drug Ad-
ministration (FDA) granted the approval of Nexletol to Espe-
rion Therapeutics [4]. On the basis of two clinical trials
(Trial 1/ NCT02666664 and Trial 2/NCT02991118) with
3009 subjects with high LDL cholesterol, FDA approved
bimpedoic acid [13]. The trials were conducted according to
the United States, Canada, and Europe. There were two clini-
cal trials that evaluated the benefits and side effects of
bimpedoic acid. The trial designs were similar. All enrolled
subjects were on a low cholesterol diet and taking the high-
est dose of statins (drug commonly used to lower choles-
terol) for high cholesterol. In both trials, subjects were ran-
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Table 1. Bempedoic acid chemical.
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Bempedoic Acid Chemical Data [14]

Molecular Formula C,,H;0; Molecular Weight 344.5 g/mol
Synonyms Bempedoic acid TUPAC name 8-hydroxy-2,2,14,14-tetramethylpentadecanedioic
ETC-1002 acid
738606-46-7
8-Hydroxy-2,2,14,14-tetramethylpentadecanedioic acid
ESP-55016
XLogP3-AA 4.8 Topological Polar Sur- 94.8 A®
face Area
Hydrogen Bond Donor 3 Heavy Atom Count 24
Count
Hydrogen Bond Accep- 5 Formal Charge 0
tor Count
Rotatable Bond Count 14 Complexity 351
Exact Mass 344.256274 g/mol Isotope Atom Count 0
Monoisotopic Mass 344.256274 g/mol Defined Atom Stereo- 0
center Count
Defined Bond Stereo- 0 Undefined Atom 0
center Count Stereocenter Count
domly assigned to receive bempedoic acid or placebo tablets Enzvme Inhibitors
every day for 52-weeks. Neither the subjects nor the health —

care providers knew which treatment was being given. The
trials measured percent change in LDL-C blood levels from
baseline to week 12 and compared bempedoic acid to place-
bo (Fig. 1) (Table 1) [14].
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Fig. (1). Chemical structure of bempedoic acid (4 higher resolu-
tion / colour version of this figure is available in the electronic
copy of the article).

2. PHARMACOLOGY OF BEMPEDOIC ACID

It is clear that it is an excellent replacement of statins
due to the high level of side effects, so it cannot be given
with statins on behalf of available scientific data (further
studies are needed for the exploration of detailed pharmacol-
ogy). The detailed genetics of bempedoic acid is not avail-
able now [15-17].
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|
|
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2.1. Mechanism of Action

According to Dr. Kausik Ray (Cardiologist, lead author
of the study and professor at Royal College, London School
of Public Health), Bempedoic acid works in the same path-
ways as statins and it blocks the key enzyme, which is used
to produce cholesterol (Fig. 2).

2.2. Pharmacokinetic Data

The pharmacokinetic data of bempedoic acid is present-
ed in table 2.

Route of administration oral
Protein binding 99.3%
Metabolism via liver (Glucuronidation)
Half life 21«11 hrs

Exertion 70% urine, 30% feces
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Fig. (2). Mechnism of action of bempedoic acid and statins (4 higher resolution / colour version of this figure is available in the electronic

copy of the article).

2.3. Side Effects

Common adverse effects were muscle spasms, pain in
the back or in a limb, gout and gastrointestinal problems
such as diarrhea (seen in clinical trials). A less common but
more serious adverse effect was tendon rupture in the rotator
cuff of the shoulder, the biceps tendon or achilles tendon

[4]-
CONCLUSION

This article clearly reflects the pharmacology of bempe-
doic acid. Bempedoic acid has passed many phases of clini-
cal trials. It also has hypoglycemic activity. The side effects
are low in clinical trials. More research is needed for the de-
velopment of more formulations, biochemistry of product,
etc. Further detailed research is needed for the complete ex-
ploration of pharmacology.
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