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Abstract

Hyperlipidemia and its association with cardiovascular diseases have been significant public health concerns for many
decades. Statins have long been the primary therapeutic option for lowering cholesterol levels and reducing cardio-
vascular mortality. However, a substantial number of patients either do not achieve optimal lipid goals with maximally
tolerated statin doses or experience statin intolerance. In recent years, there have been remarkable developments in the
field of hyperlipidemia management, leading to the approval of novel hypolipidemic drugs in North America and
Europe. This article reviews the clinical development of bempedoic acid, a promising new drug, alone and in combi-
nation with ezetimibe, as an alternative approach to managing hyperlipidemia. The Phase I trials established the safety
and tolerability of bempedoic acid, paving the way for further investigation in Phase II and Phase III trials. Multiple
phase II studies evaluated the lipid-lowering efficacy of bempedoic acid as monotherapy or in combination with other
hypolipidemic agents, showing significant improvements in lipid levels and inflammatory markers. The recently
approved fixed drug combination of bempedoic acid and ezetimibe presents a viable option for patients who need
additional LDL-C lowering alongside dietary modifications and maximally tolerated statin therapy.

Keywords: Bempedoic acid, Ezetimibe, Hyperlipidemia, Cardiovascular diseases, LDL-C lowering

1. Introduction

C ardiovascular diseases (CVDs) are a major
health concern in developed countries,

causing significant disability and death.1 One of the
primary risk factors for CVDs is high levels of low-
density lipoprotein cholesterol (LDL-C), commonly
known as ''bad cholesterol.2'' Studies using Mende-
lian randomization have provided strong evidence
that reducing LDL-C levels can substantially lower
the risk of atherosclerotic CVD by over 50 %.3

Bempedoic acid, a novel drug, offers a potential
solution for reducing LDL-C levels and managing

CVD risk.4 It works by inhibiting ATP citrate lyase
(ACLY), an enzyme that plays a crucial role in the
synthesis of cholesterol and fatty acids.5 By blocking
ACLY, bempedoic acid increases the number of
LDL receptors in the liver, which leads to enhanced
uptake of LDL particles from the blood, effectively
reducing LDL-C concentration.6 The drug is
administered orally once a day, and it is quickly
absorbed in the small intestine. It acts as a prodrug,
requiring activation by a liver-specific enzyme
called very long-chain acyl-CoA synthetase 1.7

Importantly, bempedoic acid's mechanism of action
differs from statins, the most commonly used

Received 14 September 2023; revised 5 December 2023; accepted 2 January 2024.
Available online 4 March 2024

* Corresponding author at: Department of Medicine, Ibn e Seena Hospital, Kabul, Afghanistan.
E-mail address: amin.doctor21@gmail.com (A. Mehmoodi).

https://doi.org/10.55729/2000-9666.1313
2000-9666/© 2024 Greater Baltimore Medical Center. This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).

R
E
V
IE
W

A
R
T
IC

L
E

mailto:amin.doctor21@gmail.com&/elink; (&givntag;Amin&/givntag;&nbsp;Mehmoodi)
https://doi.org/10.55729/2000-9666.1313
http://creativecommons.org/licenses/by-nc/4.0/


cholesterol-lowering drugs. This distinction is sig-
nificant because it may address one of the key
challenges with statin therapy, which is the occur-
rence of muscular adverse effects in some patients.8

Statin intolerance, characterized by muscle-related
symptoms, leads to poor adherence to therapy,
limiting the number of patients who achieve their
LDL-C targets.9 Bempedoic acid offers a promising
alternative for such individuals since it does not
possess the same muscle-related side effects as
statins, making it a potential solution for those who
cannot tolerate statin treatment.10 Clinical trials,
including phase II and phase III randomized
controlled trials, have shown encouraging results
with bempedoic acid treatment.11 It effectively
lowers LDL-C levels, along with other atherogenic
lipid markers such as triglycerides and apolipopro-
tein B.12 Additionally, the drug exhibits a robust
anti-inflammatory effect by reducing high-sensi-
tivity C-reactive protein (hsCRP) levels, further
contributing to its potential cardiovascular bene-
fits.13 Given the importance of achieving specific
LDL-C targets to reduce cardiovascular risk effec-
tively, the combination of multiple cholesterol-
lowering therapies has been proposed. This in-
cludes high-intensity statin formulations (atorvas-
tatin 40e80 mg or rosuvastatin 20e40 mg) in
combination with ezetimibe, which provides an
additional LDL-C reduction.14 Moreover, mono-
clonal antibodies targeting proprotein convertase
subtilisin/kexin type 9 (PCSK9) have shown great
promise in further reducing LDL-C levels when
added to statin therapy.15 However, despite the
availability of various cholesterol-lowering treat-
ments, a significant proportion of patients do not
reach their LDL-C targets. Poor adherence to statin
therapy is a primary reason for this, with statin-
associated muscle symptoms (SAMS) being the
leading cause of treatment discontinuation.16

Nonetheless, recent research indicates that SAMS,
characterized by myalgia without objective signs of
muscle inflammation, is largely reversible, and
statin re-challenge is often well-tolerated.17 Apart
from poor adherence, underestimation of cardio-
vascular risk by both healthcare professionals and
patients contributes to the failure to achieve thera-
peutic targets.18 To improve therapeutic adherence
and outcomes, new cholesterol-lowering drugs with
different administration methods have been devel-
oped. Inclisiran, for example, inhibits PCSK9 syn-
thesis and requires biannual subcutaneous
administration, offering a more convenient option
for some patients.19 Bempedoic acid, being an orally
administered drug with a different mechanism of

action and a good safety profile in terms of muscular
side effects, represents another potentially valuable
addition to the armamentarium of cholesterol-
lowering drugs. Further studies and clinical evi-
dence will be essential to better define its efficacy,
safety, and long-term benefits for managing car-
diovascular risk effectively.

2. Methods

In this narrative review, we aimed to evaluate the
available clinical evidence on the efficacy and
tolerability profile of bempedoic acid in the man-
agement of cardiovascular diseases (CVDs). The
objective was to assess the impact of bempedoic
acid on reducing low-density lipoprotein choles-
terol (LDL-C) levels, its potential role as an alter-
native therapy for statin-intolerant patients, and its
overall safety profile compared to existing choles-
terol-lowering treatments. For the literature search,
a comprehensive review of studies published up to
the present date was conducted. Databases such as
PubMed, Embase, and Cochrane Library were
searched using appropriate keywords and Medical
Subject Headings (MeSH) terms, including “bem-
pedoic acid,” “LDL cholesterol,” “cholesterol-
lowering drugs,” “cardiovascular disease,” and
“statin intolerance.” Additionally, relevant confer-
ence proceedings, clinical trial registries, and
reference lists of relevant articles were hand-
searched to ensure the inclusion of all relevant
studies. The inclusion criteria for studies comprised
original research articles, including randomized
controlled trials (RCTs), phase II, and phase III tri-
als, and meta-analyses, evaluating the efficacy and
tolerability of bempedoic acid in reducing LDL-C
levels and its impact on cardiovascular outcomes.
Only studies conducted on human subjects and
published in English were eligible for inclusion.
Studies that did not meet the inclusion criteria or
contained insufficient data to address the review's
objectives were excluded. Data extraction was
conducted by two independent reviewers, and it
included study characteristics (e.g., study design,
sample size, duration), patient demographics,
intervention details (e.g., dosage, administration),
outcomes (e.g., LDL-C reduction, cardiovascular
events), adverse events, and any relevant safety and
tolerability data. The extracted data were then
synthesized narratively to provide a comprehensive
overview of the available evidence on bempedoic
acid's efficacy and tolerability profile. The narrative
review included a discussion of the findings from
individual studies and an analysis of the
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consistency and heterogeneity of the results across
different trials.

3. Mechanism of action

3.1. Inhibition of hepatic ATP-citrate lyase (ACLY)

Bempedoic acid, a pro-drug, is converted into its
active form, bempedoyl-CoA, by the liver-specific
enzyme very long-chain acyl-CoA synthetase-1
(ACSVL1).20 The active form of bempedoic acid
targets hepatic ATP-citrate lyase (ACLY), a key
enzyme involved in the synthesis of lipids.21 ACLY
regulates the flow of extra-mitochondrial citrate,
which is essential for the synthesis of lipids. Bem-
pedoyl-CoA inhibits ACLY, resulting in the sup-
pression of de novo sterol and fatty acid synthesis.22

The direct inhibition of ACLY decreases gluconeo-
genesis and hepatic glucose production by reducing
the availability of oxaloacetate. Furthermore, it in-
terferes with the formation of malonyl-CoA, the
precursor for fatty acid synthesis, and 3-hydroxy 3-
methylglutaryl-CoA (HMG-CoA), the precursor for
cholesterol synthesis mediated by HMG-CoA
reductase (HMGR).23 This mechanism of action
leads to a decrease in cholesterol synthesis, similar
to statins, but at a higher level in the metabolic
synthesis pathway. One of the essential aspects of
bempedoic acid's safety profile is its lack of acti-
vating enzyme ACSVL1 in skeletal muscle.24 This
prevents the drug from promoting toxicity associ-
ated with cholesterol synthesis inhibition in skeletal
muscle, making it potentially suitable for statin-
intolerant patients. Fig. 1 shows proteins and lipids
involved in liver uptake.

3.2. Upregulation of AMP-activated protein kinase
(AMPK)

In addition to inhibiting hepatic ACLY, bempe-
doic acid directly activates AMP-activated protein
kinase (AMPK), a key regulator of whole-body
glucose and energy homeostasis.25 AMPK activation
leads to the downregulation of key rate-limiting
enzymes involved in gluconeogenesis, such as
glucose-6-phosphatase (G6Pase) and phosphoenol-
pyruvate carboxykinase (PEPCK).26 Consequently,
hepatic glucose production is reduced. Moreover,
AMPK inhibits the rate-limiting enzymes of fatty
acid and cholesterol synthesis pathways, acetyl-CoA
carboxylase (ACC), and HMGR, respectively.27 This
dual action further contributes to the lowering of
liver fatty acid and cholesterol synthesis, providing
additional benefits to lipid metabolism.

3.3. Anti-inflammatory effects

Apart from its metabolic actions, bempedoic acid
exhibits significant anti-inflammatory effects,
particularly by reducing circulating high-sensitivity
C-reactive protein (hsCRP), a marker of systemic
inflammation.28 Studies have demonstrated that
bempedoic acid supplementation in LDLR�/� mice
fed a high-fat diet resulted in reduced plasma and
tissue lipid levels.29 It also led to the attenuation of
proinflammatory gene expression and suppressed
cholesteryl ester accumulation in the aortic wall,
effectively preventing the development of athero-
sclerotic plaques.30 In vitro studies have further
elucidated the anti-inflammatory mechanisms of
bempedoic acid. It regulates the inflammatory
response of activated monocytes by enhancing the
anti-inflammatory AMPK pathway and inhibiting
the pro-inflammatory mitogen-activated protein
kinase (MAPK) pathway.31 This leads to reduced
release of proinflammatory cytokines and chemo-
kines. Fig. 2 shows mechanism of action of bempe-
doic acid on liver and other organs.

4. Clinical targets

4.1. Dyslipidemia

Bempedoic acid has demonstrated its efficacy in
reducing LDL-C levels in patients with hypercho-
lesterolemia who are unable to tolerate statins.32

Notably, the cholesterol-lowering effect tends to be
more pronounced in patients with type 2 dia-
betes.33 Combination therapy with bempedoic
acid and ezetimibe, a cholesterol intestinal ab-
sorption inhibitor, has shown additive effects,
resulting in a 45 % reduction in LDL-C.34 Addi-
tionally, combining bempedoic acid with high-
intensity statin therapy results in an increase of
only about 15 % in LDL-C reduction compared to
statin monotherapy.35 For patients receiving PCSK9
inhibitor therapy, adding bempedoic acid further
enhances LDL-C lowering effects, showing a syn-
ergistic action.

4.2. Liver steatosis

Non-alcoholic fatty liver disease (NAFLD) is
closely associated with metabolic syndrome and can
progress to more severe conditions like non-alco-
holic steatohepatitis (NASH), liver cirrhosis, and
hepatocellular carcinoma.36 Studies on animal
models have shown that inhibiting hepatic ATP-
citrate lyase (ACLY), the target of bempedoic acid,
can control hepatic de novo lipogenesis and reduce
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hepatic steatosis.37 Inhibition of ACLY by bempe-
doic acid has also shown promise in reducing
fibrosis and preventing the progression of NAFLD
to NASH in mice.38 Clinical studies in humans are

needed to confirm the efficacy of bempedoic acid on
hepatic steatosis, as the rates of hepatic de novo
synthesis of fatty acids are relatively low in normal
human subjects.

Fig. 1. Mechanism of lipid and protein uptake in liver.

Fig. 2. Mechanism of bempedoic acid.
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4.3. Diabetes mellitus

Statins have been associated with an increased
risk of new-onset diabetes, while PCSK9 inhibitors
have shown no such effect.1 In contrast, bempedoic
acid exhibits potential positive effects on glucose
metabolism and insulin sensitivity via the activation
of AMP-activated protein kinase (AMPK), which
inhibits hepatic glucose production through the
downregulation of gluconeogenesis.39 Phase III
RCTs on bempedoic acid have included type 2 dia-
betic patients, and the results have shown a
decrease in hemoglobin A1c (HbA1c) levels. Meta-
analyses have also demonstrated lower rates of
new-onset or worsening of type 2 diabetes mellitus
with bempedoic acid.40

4.4. Inflammation

Statins have been known to have anti-inflamma-
tory effects, with reductions in high-sensitivity C-
reactive protein (hsCRP) levels.41 This anti-inflam-
matory action is believed to contribute to their
reduction in cardiovascular risk independently of
LDL-C lowering. Bempedoic acid administration
has also been associated with a significant decrease
in hsCRP levels, indicating a similar anti-inflam-
matory action comparable to statins.42 The anti-in-
flammatory effect of bempedoic acid is primarily
achieved through the activation of AMPK and the
inhibition of the MAPK pathway in immune cells,
suggesting potential benefits in reducing cardio-
vascular events.26

4.5. Pharmacokinetics of bempedoic acid

Bempedoic acid is typically administered at a
recommended daily dose of 180 mg orally with
meals or between meals.4 It undergoes elimination
through renal excretion (70 %) and conjugation with
glucuronic acid.43 Approximately 30 % of bempe-
doic acid clearance occurs through liver elimina-
tion.2 No dosage adjustment is necessary for
patients with mild to moderate hepatic impairment
(Child-Pugh class A and B)

44. However, patients with severe liver disease
(Child-Pugh class C) should not receive bempedoic
acid. Patients with mild or moderate renal impair-
ment generally tolerate bempedoic acid therapy
well, and no dose adjustments are currently
required.45 There is limited data on the use of
bempedoic acid in severe renal impairment (eGFR
<30 ml/min/1.73 m2) or in patients with end-stage
renal disease on dialysis.

4.6. Management of patients on bempedoic acid
therapy

Bempedoic acid has received approval for use in
adults with HeFH and/or established ASCVD.6 It
can be administered as monotherapy or in combi-
nation with other LDL-C lowering drugs such as
ezetimibe, statins, or PCSK9 inhibitors to achieve
target LDL-C levels. It is essential to avoid admin-
istering bempedoic acid in combination with high-
dose simvastatin (>20 mg/day) or pravastatin
(>40 mg/day) to reduce the risk of myotoxicity.
Bempedoic acid has shown no significant associa-
tion with myalgia or muscle weakness, even in pa-
tients with statin intolerance.46 Patients with an
increased risk of hyperuricemia and gout should
have their uric acid levels assessed regularly.
Additionally, those at risk of tendon injury (e.g., age
>60, taking corticosteroids or fluoroquinolones,
having renal failure or arthritis) should be advised
to rest at the first sign of tendon inflammation or
rupture.47 Table 1 shows treatment recommenda-
tions of bempedoic acid in hyperlipidemia.

5. Expert opinion

5.1. Clinical trials assessing bempedoic acid for
clinical safety and outcomes

5.1.1. Phase I trials
The initial phase of clinical trials focused on

evaluating the safety and tolerability of bempedoic

Table 1. Recommendations on the use of bempedoic acid.

Recommendation Class Level of
Evidence

In patients with ASCVD who
have not achieved the LDL-C
target at their maximum toler-
ated
statin and ezetimibe dose,
combination therapy with
bempedoic acid may be
considered.

IIb B

In FH patients at very high risk
not achieving the LDL-C target
with the maximum tolerated
statin and ezetimibe, consider
combination therapy with
bempedoic acid.

IIb B

If a statin-based regimen is not
tolerated at any dose (even
after rechallenge), bempedoic
acid or
the combination of ezetimibe
and bempedoic acid may be
considered.

IIb B
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acid.48 Phase 1a study included 53 subjects with
mild dyslipidemia, and they were treated with
increasing doses of bempedoic acid up to 120 mg
daily. A 17 % reduction in LDL-C level was
observed with an average dose of 100 mg daily. The
phase 1b study enrolled 24 healthy subjects who
received bempedoic acid in dose increments of 140,
180, and 220 mg daily, resulting in a significant 36 %
reduction in LDL-C levels compared to placebo.49

The ETC-1002-011 study assessed the absorption,
metabolism, and excretion of a single dose of bem-
pedoic acid in urine and feces in 6 healthy male
subjects. No major adverse events were noted in
phase I studies, despite renal impairment.

5.1.2. Phase II trials
Multiple phase 2 studies evaluated the lipid-

lowering efficacy of bempedoic acid as mono-
therapy or in combination with other agents.50 The
study population included hyperlipidemic patients
with other cardiovascular risk factors, such as dia-
betes mellitus, hypertension, or statin intolerance.
Bempedoic acid as a single agent or in combination
with other hypolipidemic agents led to significant
improvements in lipid levels and inflammatory
markers. For instance, one phase-II trial
(NCT02659397) investigated the addition of bem-
pedoic acid to stable high-intensity atorvastatin
therapy in patients with hypercholesterolemia,
resulting in a 22 % reduction in mean LDL level
compared to baseline.51

5.1.3. Phase III trials
The Phase III trials, collectively known as the

CLEAR trial series, focused on evaluating the effi-
cacy of bempedoic acid.52 The initial four trials
(CLEAR Tranquillity, CLEAR Serenity, CLEAR
Wisdom, and CLEAR Harmony) aimed to assess the
LDL-C lowering efficacy of the drug, while the
ongoing CLEAR OUTCOME trial is focused on
evaluating cardiovascular outcomes with bempe-
doic acid.53-56 In the CLEAR Tranquillity trial,
bempedoic acid 180 mg daily as an add-on therapy
to ezetimibe 10 mg daily resulted in an additional
28.5 % LDL-C lowering compared to placebo, along
with improvements in other lipid and lipoprotein
parameters. The CLEAR Harmony trial, a longer 24-
week study, showed a reduction of 18.1 % in LDL
cholesterol level with bempedoic acid compared to
placebo, with a lower incidence of diabetes and
disease worsening. The CLEAR Serenity trial
demonstrated a significant reduction in LDL-C
levels in patients intolerant to at least two statins.
The CLEAR Wisdom trial, though underpowered,
revealed a 15.4 % reduction in LDL-C with

bempedoic acid. Combination Therapy: One Phase-
III trial investigated the safety and efficacy of the
fixed-dose combination (FDC) of bempedoic acid
180 mg with ezetimibe 10 mg in high-risk patients
on maximum tolerated statin therapy. The FDC
showed a significant reduction in LDL level
compared to bempedoic acid as a single agent,
ezetimibe alone, or placebo. In a subgroup analysis,
FDC also reduced LDL-C in patients not receiving
statin due to intolerance and those on high-intensity
statin. These findings support the use of bempedoic
acid and ezetimibe combination in lowering LDL,
even in patients not on statins. Additional Potential
of Bempedoic Acid: Systematic analyses have indi-
cated a lower incidence of new-onset and worsening
diabetes mellitus with bempedoic acid, potentially
expanding its use in diabetes dyslipidemia. Bem-
pedoic acid has also been shown to reduce hsCRP
levels. The ongoing CLEAR Outcomes trial,
involving a large population of high cardiovascular
disease risk statin-intolerant patients, is aimed at
studying the cardiovascular outcomes with bempe-
doic acid. The CLEAR trials, consisting of four Phase
III randomized controlled trials (RCTs), have been
conducted to evaluate the safety and efficacy of
bempedoic acid in reducing LDL-C levels. The trials
included patients with atherosclerotic cardiovascu-
lar disease (ASCVD), heterozygous familial hyper-
cholesterolemia (HeFH), and statin intolerance. The
primary objective of these trials was to assess the
safety of the treatment, while the secondary objec-
tive was to evaluate the reduction effects on LDL-C.

5.2. Safety profile of bempedoic acid

A meta-analysis of the pooled results from the
CLEAR trials involving 3623 patients demonstrated
that common adverse events occurred at similar
rates between bempedoic acid and placebo groups,
indicating a high degree of safety.57 However,
bempedoic acid was associated with modest and
reversible increases in blood uric acid levels, leading
to a higher incidence of gout. Patients with previous
episodes of gout were at a higher risk of developing
acute gout during bempedoic acid therapy. The
drug also led to mild and reversible increases in
blood creatinine levels, as well as small decreases in
estimated glomerular filtration rate (eGFR), which
were secondary to the drug-induced reduction in
tubular secretion of creatinine. Tendon Disorders
and Myalgia: Bempedoic acid therapy was associ-
ated with a tendency for tendon disorders, primarily
affecting the Achilles tendon, rotator cuff, and bi-
ceps tendon.58 These tendon injuries occurred in
patients taking moderate or high-dose statins and
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were not observed in statin-intolerant patients
treated with bempedoic acid. Risk factors for tendon
injury included the use of moderate or high-dose
statins, fluoroquinolone or corticosteroid therapy,
gout, diabetes, rheumatoid arthritis, renal failure,
aging, and male sex. Importantly, bempedoic acid
therapy did not result in myalgia and muscle
weakness, and no cases of rhabdomyolysis were
observed in patients with statin intolerance.

6. Conclusion and future directions

For many years, statins were the primary drugs
used for lowering cholesterol levels and reducing
cardiovascular mortality. However, some patients
either couldn't achieve their target lipid levels with
maximum statin doses or experienced intolerance to
statins. In the last five years, there have been sig-
nificant developments in the field of hyperlipidemia
and cardiovascular diseases, leading to the approval
of several new drugs in North America and Europe.
As a result, updated guidelines from organizations
like ACC/AHA and ESA/ESC have been introduced
to keep up with these advancements. The contin-
uous development of new classes of drugs has also
been accompanied by clinical trials demonstrating
improved cardiovascular outcomes with additional
reduction in LDL-C levels. Consequently, the target
LDL-C goals for primary and secondary prevention
in very high-risk and high-risk ASCVD patients
have become progressively lower over time. Among
the new drugs available, ezetimibe, PCSK9 in-
hibitors, and bempedoic acid offer clinicians options
to target these LDL-C goals and create optimized
combinations with maximum cost-effectiveness for
their patients. The recently approved combination
of bempedoic acid and ezetimibe is particularly
noteworthy as a treatment option. It can be
considered before attempting PCSK9 inhibitors,
which have certain limitations like injectable
administration and higher costs. Clinical trials have
shown that the fixed drug combination of bempe-
doic acid and ezetimibe can achieve LDL-C reduc-
tion comparable to PCSK9 inhibitors. In February
2020, the US FDA approved oral bempedoic acid as
a once-daily medication for use in patients with
heterozygous hypercholesterolemia or established
ASCVD who require additional LDL-C lowering
alongside dietary modifications and maximally
tolerated statin therapy. The once-daily oral
regimen and the favorable adverse effect profile
make bempedoic acid an attractive alternative.
However, a major limitation of bempedoic acid use
is the lack of cardiovascular outcome data, which is
expected to be addressed in future clinical trials.

Additional barriers to its widespread use in real-
world clinical practice include insurance approvals
and cost considerations, which also need to be
addressed to promote its adoption. In summary, the
last few years have witnessed significant advance-
ments in the field of hyperlipidemia and cardio-
vascular diseases, leading to the approval of novel
therapies. Bempedoic acid, in combination with
ezetimibe, provides a promising alternative for pa-
tients who cannot achieve their LDL-C goals with
statins alone or are intolerant to statins. As research
continues, future clinical trials will provide more
comprehensive data on the cardiovascular outcomes
of bempedoic acid and further enhance its role in
dyslipidemia management.

Funding

The authors received no specific funding for this
manuscript.

Conflicts of interest

The authors declare no conflict of interests.

References

1. Walden R, Tomlinson B. Cardiovascular disease. In:
Benzie IFF, Wachtel-Galor S, eds. Herbal medicine: biomolecular
and clinical aspects. 2nd ed. Boca Raton (FL): CRC Press/Taylor
& Francis; 2011 [Chapter 16]. PMID: 22593934.

2. Elshourbagy NA, Meyers HV, Abdel-Meguid SS. Cholesterol:
the good, the bad, and the ugly - therapeutic targets for the
treatment of dyslipidemia. Med Princ Pract. 2014;23(2):99e111.
https://doi.org/10.1159/000356856. Epub 2013 Dec 11. PMID:
24334831; PMCID: PMC5586853.

3. Ference BA, Ginsberg HN, Graham I, et al. Low-density li-
poproteins cause atherosclerotic cardiovascular disease. 1.
Evidence from genetic, epidemiologic, and clinical studies. A
consensus statement from the European Atherosclerosis So-
ciety Consensus Panel. Eur Heart J. 2017 Aug 21;38(32):
2459e2472. https://doi.org/10.1093/eurheartj/ehx144. PMID:
28444290; PMCID: PMC5837225.

4. Ruscica M, Sirtori CR, Carugo S, Banach M, Corsini A.
Bempedoic acid: for whom and when. Curr Atherosclerosis Rep.
2022 Oct;24(10):791e801. https://doi.org/10.1007/s11883-022-
01054-2. Epub 2022 Jul 28. PMID: 35900636; PMCID:
PMC9474414.

5. Nguyen D, Du N, Sulaica EM, Wanat MA. Bempedoic acid: a
new drug for an old problem. Ann Pharmacother. 2021 Feb;
55(2):246e251. https://doi.org/10.1177/1060028020941083. Epub
2020 Jul 16. PMID: 32674598.

6. Cicero AFG, Fogacci F, Hernandez AV, Banach M. Lipid and
blood pressure meta-analysis collaboration (lbpmc) group
and the international lipid expert panel (ILEP). Efficacy and
safety of bempedoic acid for the treatment of hypercholes-
terolemia: a systematic review and meta-analysis. PLoS Med.
2020 Jul 16;17(7):e1003121. https://doi.org/10.1371/jour-
nal.pmed.1003121. PMID: 32673317; PMCID: PMC7365413.

7. Jacomelli I, Monzo L, Panattoni G, Lanzillo C, Rebecchi M,
Cal�o L. Bempedoic acid: what prospective uses? Eur Heart J
Suppl. 2023 Apr 26;25(Suppl C):C109eC111. https://doi.org/
10.1093/eurheartjsupp/suad012. PMID: 37125277; PMCID:
PMC10132602.

46 JOURNAL OF COMMUNITY HOSPITAL INTERNAL MEDICINE PERSPECTIVES 2024;14:40e48

R
E
V
IE
W

A
R
T
IC

L
E

https://doi.org/10.1159/000356856
https://doi.org/10.1093/eurheartj/ehx144
https://doi.org/10.1007/s11883-022-01054-2
https://doi.org/10.1007/s11883-022-01054-2
https://doi.org/10.1177/1060028020941083
https://doi.org/10.1371/journal.pmed.1003121
https://doi.org/10.1371/journal.pmed.1003121
https://doi.org/10.1093/eurheartjsupp/suad012
https://doi.org/10.1093/eurheartjsupp/suad012


8. Ramkumar S, Raghunath A, Raghunath S. Statin therapy:
review of safety and potential side effects. Acta Cardiol Sin.
2016 Nov;32(6):631e639. https://doi.org/10.6515/acs20160611a.
PMID: 27899849; PMCID: PMC5126440.

9. Kammoun R, Charfi O, Lakhoua G, et al. Statin associated
muscular adverse effects. Curr Drug Saf. 2023 Feb 27. https://
doi.org/10.2174/1574886318666230227143627. Epub ahead of
print. PMID: 36847228.

10. Ballantyne CM, Bays H, Catapano AL, Goldberg A, Ray KK,
Saseen JJ. Role of bempedoic acid in clinical practice. Car-
diovasc Drugs Ther. 2021 Aug;35(4):853e864. https://doi.org/
10.1007/s10557-021-07147-5. Epub 2021 Apr 5. Erratum in:
Cardiovasc Drugs Ther. 2021 Apr 19;: PMID: 33818688;
PMCID: PMC8266788.

11. Vekic J, Zeljkovic A, Stefanovic A, et al. Novel pharmaceutical
and nutraceutical-based approaches for cardiovascular dis-
eases prevention targeting atherogenic small dense LDL.
Pharmaceutics. 2022 Apr 9;14(4):825. https://doi.org/10.3390/
pharmaceutics14040825. PMID: 35456658; PMCID: PMC90
27611.

12. Pradhan A, Bhandari M, Vishwakarma P, Singh A,
Perrone MA, Sethi R. Bempedoic acid: an emerging therapy
for uncontrolled low-density lipoprotein (LDL) cholesterol.
J Cardiovasc Dev Dis. 2023 Apr 27;10(5):195. https://doi.org/
10.3390/jcdd10050195. PMID: 37233162; PMCID: PMC10
219398.

13. Ridker PM, Lei L, Ray KK, Ballantyne CM, Bradwin G,
Rifai N. Effects of bempedoic acid on CRP, IL-6, fibrinogen
and lipoprotein(a) in patients with residual inflammatory risk:
a secondary analysis of the CLEAR harmony trial. J Clin
Lipidol. 2023 Mar-Apr;17(2):297e302. https://doi.org/10.1016/
j.jacl.2023.02.002. Epub 2023 Feb 14. PMID: 36813656.

14. Abdul-Rahman T, Bukhari SMA, Herrera EC, et al. Lipid
lowering therapy: an era beyond statins. Curr Probl Cardiol.
2022 Dec;47(12):101342. https://doi.org/10.1016/j.cpcar-
diol.2022.101342. Epub 2022 Jul 31. PMID: 35918009.

15. Malik J, Shabeer H, Ishaq U, Chauhan Sr H, Akhtar HF.
Modern lipid management: a literature review. Cureus. 2020
Jul 24;12(7):e9375. https://doi.org/10.7759/cureus.9375. PMID:
32850243; PMCID: PMC7444996.

16. Attardo S, Musumeci O, Velardo D, Toscano A. Statins
neuromuscular adverse effects. Int J Mol Sci. 2022 Jul 28;23(15):
8364. https://doi.org/10.3390/ijms23158364. PMID: 35955495;
PMCID: PMC9369175.

17. Brennan ET, Joy TR. Management strategies for statin-asso-
ciated muscle symptoms: how useful is same-statin rechal-
lenge? Can J Cardiol. 2017 May;33(5):666e673. https://doi.org/
10.1016/j.cjca.2017.02.013. Epub 2017 Mar 2. PMID: 28449837.

18. Kronish IM, Ye S. Adherence to cardiovascular medications:
lessons learned and future directions. Prog Cardiovasc Dis.
2013 May-Jun;55(6):590e600. https://doi.org/10.1016/j.pcad.
2013.02.001. Epub 2013 Mar 23. PMID: 23621969; PMCID:
PMC3639439.

19. Frampton JE. Inclisiran: a review in hypercholesterolemia. Am
J Cardiovasc Drugs. 2023 Mar;23(2):219e230. https://doi.org/
10.1007/s40256-023-00568-7. Epub 2023 Mar 4. PMID: 36869996.

20. Biolo G, Vinci P, Mangogna A, et al. Mechanism of action and
therapeutic use of bempedoic acid in atherosclerosis and
metabolic syndrome. Front Cardiovasc Med. 2022 Oct 28;9:
1028355. https://doi.org/10.3389/fcvm.2022.1028355. PMID:
36386319; PMCID: PMC9650075.

21. Pinkosky SL, Newton RS, Day EA, et al. Liver-specific ATP-
citrate lyase inhibition by bempedoic acid decreases LDL-C
and attenuates atherosclerosis. Nat Commun. 2016 Nov 28;7:
13457. https://doi.org/10.1038/ncomms13457. PMID: 27892461;
PMCID: PMC5133702.

22. Batchuluun B, Pinkosky SL, Steinberg GR. Lipogenesis in-
hibitors: therapeutic opportunities and challenges. Nat Rev
Drug Discov. 2022 Apr;21(4):283e305. https://doi.org/10.1038/
s41573-021-00367-2. Epub 2022 Jan 14. PMID: 35031766;
PMCID: PMC8758994.

23. Wu N, Sarna LK, Hwang SY, et al. Activation of 3-hydroxy-3-
methylglutaryl coenzyme A (HMG-CoA) reductase during

high fat diet feeding. Biochim Biophys Acta. 2013 Oct;1832(10):
1560e1568. https://doi.org/10.1016/j.bbadis.2013.04.024. Epub
2013 May 4. PMID: 23651731.

24. Tummala R, Gupta M, Devanabanda AR, et al. Bempedoic
acid and its role in contemporary management of hyper-
lipidemia in atherosclerosis. Ann Med. 2022 Dec;54(1):
1287e1296. https://doi.org/10.1080/07853890.2022.2059559.
PMID: 35533049; PMCID: PMC9090378.

25. Grahame Hardie D. AMP-activated protein kinase: a key
regulator of energy balance with many roles in human dis-
ease. J Intern Med. 2014 Dec;276(6):543e559. https://doi.org/
10.1111/joim.12268. Epub 2014 May 27. PMID: 24824502;
PMCID: PMC5705060.

26. Long YC, Zierath JR. AMP-activated protein kinase signaling
in metabolic regulation. J Clin Invest. 2006 Jul;116(7):
1776e1783. https://doi.org/10.1172/JCI29044. PMID: 16823475;
PMCID: PMC1483147.

27. Viollet B, Foretz M, Guigas B, et al. Activation of AMP-acti-
vated protein kinase in the liver: a new strategy for the man-
agement of metabolic hepatic disorders. J Physiol. 2006 Jul 1;
574(Pt 1):41e53. https://doi.org/10.1113/jphysiol.2006.108506.
Epub 2006 Apr 27. PMID: 16644802; PMCID: PMC1817784.

28. Braig D, Kaiser B, Thiele JR, et al. A conformational change of
C-reactive protein in burn wounds unmasks its proin-
flammatory properties. Int Immunol. 2014 Aug;26(8):467e478.
https://doi.org/10.1093/intimm/dxu056. Epub 2014 May 20.
PMID: 24844702.

29. Samsoondar JP, Burke AC, Sutherland BG, et al. Prevention of
diet-induced metabolic dysregulation, inflammation, and
atherosclerosis in ldlr-/- mice by treatment with the ATP-cit-
rate lyase inhibitor bempedoic acid. Arterioscler Thromb Vasc
Biol. 2017 Apr;37(4):647e656. https://doi.org/10.1161/ATV-
BAHA.116.308963. Epub 2017 Feb 2. PMID: 28153881.

30. Kumric M, Urlic H, Bozic J, et al. Emerging therapies for the
treatment of atherosclerotic cardiovascular disease: from
bench to bedside. Int J Mol Sci. 2023 Apr 29;24(9):8062. https://
doi.org/10.3390/ijms24098062. PMID: 37175766; PMCID:
PMC10178593.

31. Sun J, Nan G. The mitogen-activated protein kinase (MAPK)
signaling pathway as a discovery target in stroke. J Mol Neu-
rosci. 2016 May;59(1):90e98. https://doi.org/10.1007/s12031-
016-0717-8. epub 2016 Feb 3. Erratum in: J Mol Neurosci. 2016
Jul;59(3):430. PMID: 26842916.

32. Nissen SE, Lincoff AM, Brennan D, et al. CLEAR outcomes
investigators. Bempedoic acid and cardiovascular outcomes
in statin-intolerant patients. N Engl J Med. 2023 Apr 13;388(15):
1353e1364. https://doi.org/10.1056/NEJMoa2215024. Epub
2023 Mar 4. PMID: 36876740.

33. Wang X, Zhang Y, Tan H, et al. Efficacy and safety of bem-
pedoic acid for prevention of cardiovascular events and dia-
betes: a systematic review and meta-analysis. Cardiovasc
Diabetol. 2020 Aug 12;19(1):128. https://doi.org/10.1186/
s12933-020-01101-9. PMID: 32787939; PMCID: PMC7425167.

34. Baessler A, Fischer M. Neue Optionen zur Intensivierung der
lipidsenkenden Therapie : rolle von Bempedoins€aure in der
Kombinationstherapie [Novel options to maximize oral lipid
lowering treatment : role of bempedoic acid in combination
treatment]. German Herz. 2022 Jun;47(3):212e219. https://
doi.org/10.1007/s00059-022-05111-z. Epub 2022 Apr 29. PMID:
35486131.

35. Jadhav SB, Crass RL, Chapel S, et al. Pharmacodynamic effect
of bempedoic acid and statin combinations: predictions from
a dose-response model. Eur Heart J Cardiovasc Pharmacother.
2022 Sep 3;8(6):578e586. https://doi.org/10.1093/ehjcvp/
pvab064. PMID: 34448822; PMCID: PMC9440868.

36. Powell EE, Wong VW, Rinella M. Non-alcoholic fatty liver
disease. Lancet. 2021 Jun 5;397(10290):2212e2224. https://
doi.org/10.1016/S0140-6736(20)32511-3. Epub 2021 Apr 21.
PMID: 33894145.

37. Sanjay KV, Vishwakarma S, Zope BR, Mane VS, Mohire S,
Dhakshinamoorthy S. ATP citrate lyase inhibitor Bempedoic
Acid alleviate long term HFD induced NASH through
improvement in glycemic control, reduction of hepatic

JOURNAL OF COMMUNITY HOSPITAL INTERNAL MEDICINE PERSPECTIVES 2024;14:40e48 47

R
E
V
IE
W

A
R
T
IC

L
E

https://doi.org/10.6515/acs20160611a
https://doi.org/10.2174/1574886318666230227143627
https://doi.org/10.2174/1574886318666230227143627
https://doi.org/10.1007/s10557-021-07147-5
https://doi.org/10.1007/s10557-021-07147-5
https://doi.org/10.3390/pharmaceutics14040825
https://doi.org/10.3390/pharmaceutics14040825
https://doi.org/10.3390/jcdd10050195
https://doi.org/10.3390/jcdd10050195
https://doi.org/10.1016/j.jacl.2023.02.002
https://doi.org/10.1016/j.jacl.2023.02.002
https://doi.org/10.1016/j.cpcardiol.2022.101342
https://doi.org/10.1016/j.cpcardiol.2022.101342
https://doi.org/10.7759/cureus.9375
https://doi.org/10.3390/ijms23158364
https://doi.org/10.1016/j.cjca.2017.02.013
https://doi.org/10.1016/j.cjca.2017.02.013
https://doi.org/10.1016/j.pcad.2013.02.001
https://doi.org/10.1016/j.pcad.2013.02.001
https://doi.org/10.1007/s40256-023-00568-7
https://doi.org/10.1007/s40256-023-00568-7
https://doi.org/10.3389/fcvm.2022.1028355
https://doi.org/10.1038/ncomms13457
https://doi.org/10.1038/s41573-021-00367-2
https://doi.org/10.1038/s41573-021-00367-2
https://doi.org/10.1016/j.bbadis.2013.04.024
https://doi.org/10.1080/07853890.2022.2059559
https://doi.org/10.1111/joim.12268
https://doi.org/10.1111/joim.12268
https://doi.org/10.1172/JCI29044
https://doi.org/10.1113/jphysiol.2006.108506
https://doi.org/10.1093/intimm/dxu056
https://doi.org/10.1161/ATVBAHA.116.308963
https://doi.org/10.1161/ATVBAHA.116.308963
https://doi.org/10.3390/ijms24098062
https://doi.org/10.3390/ijms24098062
https://doi.org/10.1007/s12031-016-0717-8
https://doi.org/10.1007/s12031-016-0717-8
https://doi.org/10.1056/NEJMoa2215024
https://doi.org/10.1186/s12933-020-01101-9
https://doi.org/10.1186/s12933-020-01101-9
https://doi.org/10.1007/s00059-022-05111-z
https://doi.org/10.1007/s00059-022-05111-z
https://doi.org/10.1093/ehjcvp/pvab064
https://doi.org/10.1093/ehjcvp/pvab064
https://doi.org/10.1016/S0140-6736(20)32511-3
https://doi.org/10.1016/S0140-6736(20)32511-3


triglycerides & total cholesterol, modulation of inflammatory
& fibrotic genes and improvement in NAS score. Curr Res
Pharmacol Drug Discov. 2021 Sep 4;2:100051. https://doi.org/
10.1016/j.crphar.2021.100051. PMID: 34909677; PMCID:
PMC8663992.

38. Sanjay KV, Vishwakarma S, Zope BR, Mane VS, Mohire S,
Dhakshinamoorthy S. ATP citrate lyase inhibitor Bempedoic
Acid alleviate long term HFD induced NASH through
improvement in glycemic control, reduction of hepatic tri-
glycerides & total cholesterol, modulation of inflammatory &
fibrotic genes and improvement in NAS score. Curr Res
Pharmacol Drug Discov. 2021 Sep 4;2:100051. https://doi.org/
10.1016/j.crphar.2021.100051. PMID: 34909677; PMCID:
PMC8663992.

39. Srivastava RA, Pinkosky SL, Filippov S, Hanselman JC,
Cramer CT, Newton RS. AMP-activated protein kinase: an
emerging drug target to regulate imbalances in lipid and
carbohydrate metabolism to treat cardio-metabolic diseases.
J Lipid Res. 2012 Dec;53(12):2490e2514. https://doi.org/10.1194/
jlr.R025882. Epub 2012 Jul 13. PMID: 22798688; PMCID:
PMC3494254.

40. Leiter LA, Banach M, Catapano AL, et al. Bempedoic acid in
patients with type 2 diabetes mellitus, prediabetes, and nor-
moglycaemia: a post hoc analysis of efficacy and glycaemic
control using pooled data from phase 3 clinical trials. Diabetes
Obes Metabol. 2022 May;24(5):868e880. https://doi.org/
10.1111/dom.14645. Epub 2022 Feb 3. PMID: 34981622;
PMCID: PMC9306638.

41. Satny M, Hubacek JA, Vrablik M. Statins and inflammation.
Curr Atherosclerosis Rep. 2021 Dec 1;23(12):80. https://doi.org/
10.1007/s11883-021-00977-6. PMID: 34851454.

42. Zivkovic S, Maric G, Cvetinovic N, Lepojevic-Stefanovic D,
Bozic Cvijan B. Anti-inflammatory effects of lipid-lowering
drugs and supplements-A narrative review. Nutrients. 2023
Mar 21;15(6):1517. https://doi.org/10.3390/nu15061517. PMID:
36986246; PMCID: PMC10053759.

43. Laufs U, Banach M, Mancini GBJ, et al. Efficacy and safety of
bempedoic acid in patients with hypercholesterolemia and
statin intolerance. J Am Heart Assoc. 2019 Apr 2;8(7):e011662.
https://doi.org/10.1161/JAHA.118.011662. PMID: 30922146;
PMCID: PMC6509724.

44. Roglans N, Laguna JC, Alegret M. Bempedoic acid for
nonalcoholic fatty liver disease: evidence and mechanisms of
action. Curr Opin Lipidol. 2023 Aug 1;34(4):141e146. https://
doi.org/10.1097/MOL.0000000000000878. Epub 2023 Mar 17.
PMID: 36942869.

45. Amore BM, Sasiela WJ, Ries DK, Tresh P, Emery MG. Phar-
macokinetics of bempedoic acid in patients with renal
impairment. Clin Transl Sci. 2022 Mar;15(3):789e798. https://
doi.org/10.1111/cts.13202. Epub 2021 Dec 1. PMID: 34800002;
PMCID: PMC8932715.

46. Alam U, Al-Bazz DY, Soran H. Bempedoic acid: the new kid
on the block for the treatment of dyslipidemia and LDL
cholesterol: a narrative review. Diabetes Ther. 2021 Jul;12(7):
1779e1789. https://doi.org/10.1007/s13300-021-01070-6. Epub
2021 May 26. PMID: 34037950; PMCID: PMC8266948.

47. Wichaiyo S, Supharattanasitthi W. Bempedoic acid: a new
non-statin drug for the treatment of dyslipidemia. Clin Drug
Invest. 2021 Oct;41(10):843e851. https://doi.org/10.1007/
s40261-021-01075-w. Epub 2021 Aug 25. PMID: 34435333.

48. Faggiano P, Bernardi N. Acido bempedoico: dati clinici
[Bempedoic acid: clinical data]. Italian G Ital Cardiol. 2021 Apr;

22(4 Suppl 1):15Se21S. https://doi.org/10.1714/3582.35672.
PMID: 33847314.

49. Bilen O, Ballantyne CM. Bempedoic acid (ETC-1002): an
investigational inhibitor of ATP citrate lyase. Curr Atheroscle-
rosis Rep. 2016 Oct;18(10):61. https://doi.org/10.1007/s11883-
016-0611-4. PMID: 27663902; PMCID: PMC5035316.

50. Swidorski JJ, Jenkins S, Hanumegowda U, et al. Design and
exploration of C-3 benzoic acid bioisosteres and alkyl re-
placements in the context of GSK3532795 (BMS-955176) that
exhibit broad spectrum HIV-1 maturation inhibition. Bioorg
Med Chem Lett. 2021 Mar 15;36:127823. https://doi.org/10.1016/
j.bmcl.2021.127823. Epub 2021 Jan 26. PMID: 33508465.

51. Lalwani ND, Hanselman JC, MacDougall DE, Sterling LR,
Cramer CT. Complementary low-density lipoprotein-choles-
terol lowering and pharmacokinetics of adding bempedoic
acid (ETC-1002) to high-dose atorvastatin background ther-
apy in hypercholesterolemic patients: a randomized placebo-
controlled trial. J Clin Lipidol. 2019 Jul-Aug;13(4):568e579.
https://doi.org/10.1016/j.jacl.2019.05.003. Epub 2019 May 13.
PMID: 31202641.

52. Nicholls S, Lincoff AM, Bays HE, et al. Rationale and design
of the CLEAR-outcomes trial: evaluating the effect of bem-
pedoic acid on cardiovascular events in patients with statin
intolerance. Am Heart J. 2021 May;235:104e112. https://
doi.org/10.1016/j.ahj.2020.10.060. Epub 2020 Oct 24. PMID:
33470195.

53. Ballantyne CM, Banach M, Mancini GBJ, et al. Efficacy and
safety of bempedoic acid added to ezetimibe in statin-intol-
erant patients with hypercholesterolemia: a randomized,
placebo-controlled study. Atherosclerosis. 2018 Oct;277:
195e203. https://doi.org/10.1016/j.atherosclerosis.2018.06.002.
Epub 2018 Jun 12. PMID: 29910030.

54. Jia X, Virani SS. CLEAR serenity trial: more clarity for the
future of bempedoic acid in patients unable to take statins?
J Am Heart Assoc. 2019 Apr 2;8(7):e012352. https://doi.org/
10.1161/JAHA.119.012352. PMID: 30922156; PMCID:
PMC6509702.

55. Goldberg AC, Leiter LA, Stroes ESG, et al. Effect of bempe-
doic acid vs placebo added to maximally tolerated statins
on low-density lipoprotein cholesterol in patients at high
risk for cardiovascular disease: the CLEAR wisdom random-
ized clinical trial. JAMA. 2019 Nov 12;322(18):1780e1788.
https://doi.org/10.1001/jama.2019.16585. erratum in: JAMA.
2020 Jan 21;323(3):282. PMID: 31714986; PMCID: PMC6865290.

56. Ray KK, Bays HE, Catapano AL, et al, CLEAR Harmony Trial.
Safety and efficacy of bempedoic acid to reduce LDL
cholesterol. N Engl J Med. 2019 Mar 14;380(11):1022e1032.
https://doi.org/10.1056/NEJMoa1803917. PMID: 30865796.

57. Cicero AFG, Fogacci F, Hernandez AV, Banach M. Lipid
and blood pressure meta-analysis collaboration (LBPMC)
group and the international lipid expert panel (ILEP).
Efficacy and safety of bempedoic acid for the treatment of
hypercholesterolemia: a systematic review and meta-analysis.
PLoS Med. 2020 Jul 16;17(7):e1003121. https://doi.org/10.1371/
journal.pmed.1003121. PMID: 32673317; PMCID: PMC73
65413.

58. Ballantyne CM, Bays H, Catapano AL, Goldberg A, Ray KK,
Saseen JJ. Role of bempedoic acid in clinical practice. Car-
diovasc Drugs Ther. 2021 Aug;35(4):853e864. https://doi.org/
10.1007/s10557-021-07147-5. Epub 2021 Apr 5. Erratum in:
Cardiovasc Drugs Ther. 2021 Apr 19; PMID: 33818688;
PMCID: PMC8266788.

48 JOURNAL OF COMMUNITY HOSPITAL INTERNAL MEDICINE PERSPECTIVES 2024;14:40e48

R
E
V
IE
W

A
R
T
IC

L
E

https://doi.org/10.1016/j.crphar.2021.100051
https://doi.org/10.1016/j.crphar.2021.100051
https://doi.org/10.1016/j.crphar.2021.100051
https://doi.org/10.1016/j.crphar.2021.100051
https://doi.org/10.1194/jlr.R025882
https://doi.org/10.1194/jlr.R025882
https://doi.org/10.1111/dom.14645
https://doi.org/10.1111/dom.14645
https://doi.org/10.1007/s11883-021-00977-6
https://doi.org/10.1007/s11883-021-00977-6
https://doi.org/10.3390/nu15061517
https://doi.org/10.1161/JAHA.118.011662
https://doi.org/10.1097/MOL.0000000000000878
https://doi.org/10.1097/MOL.0000000000000878
https://doi.org/10.1111/cts.13202
https://doi.org/10.1111/cts.13202
https://doi.org/10.1007/s13300-021-01070-6
https://doi.org/10.1007/s40261-021-01075-w
https://doi.org/10.1007/s40261-021-01075-w
https://doi.org/10.1714/3582.35672
https://doi.org/10.1007/s11883-016-0611-4
https://doi.org/10.1007/s11883-016-0611-4
https://doi.org/10.1016/j.bmcl.2021.127823
https://doi.org/10.1016/j.bmcl.2021.127823
https://doi.org/10.1016/j.jacl.2019.05.003
https://doi.org/10.1016/j.ahj.2020.10.060
https://doi.org/10.1016/j.ahj.2020.10.060
https://doi.org/10.1016/j.atherosclerosis.2018.06.002
https://doi.org/10.1161/JAHA.119.012352
https://doi.org/10.1161/JAHA.119.012352
https://doi.org/10.1001/jama.2019.16585
https://doi.org/10.1056/NEJMoa1803917
https://doi.org/10.1371/journal.pmed.1003121
https://doi.org/10.1371/journal.pmed.1003121
https://doi.org/10.1007/s10557-021-07147-5
https://doi.org/10.1007/s10557-021-07147-5

	Efficacy and Safety of Bempedoic Acid in Patients with Hyperlipidemia and Non-Alcoholic Fatty Liver Disease
	Recommended Citation

	Efficacy and Safety of Bempedoic Acid in Patients with Hyperlipidemia and Non-Alcoholic Fatty Liver Disease
	Authors

	Efficacy and Safety of Bempedoic Acid in Patients With Hyperlipidemia and Non-alcoholic Fatty Liver Disease
	1. Introduction
	2. Methods
	3. Mechanism of action
	3.1. Inhibition of hepatic ATP-citrate lyase (ACLY)
	3.2. Upregulation of AMP-activated protein kinase (AMPK)
	3.3. Anti-inflammatory effects

	4. Clinical targets
	4.1. Dyslipidemia
	4.2. Liver steatosis
	4.3. Diabetes mellitus
	4.4. Inflammation
	4.5. Pharmacokinetics of bempedoic acid
	4.6. Management of patients on bempedoic acid therapy

	5. Expert opinion
	5.1. Clinical trials assessing bempedoic acid for clinical safety and outcomes
	5.1.1. Phase I trials
	5.1.2. Phase II trials
	5.1.3. Phase III trials

	5.2. Safety profile of bempedoic acid

	6. Conclusion and future directions
	Funding
	Conflicts of interest
	Conflicts of interest
	References


