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Abstract

Introduction

Cardiovascular diseases are the most numerous group of diseases prevalent in the world. They

are a challenge for many health systems, in terms of keeping life comfortable and also

economics. The cause of selected disease entities is too much cholesterol in the blood. The

most popular treatment for hypercholesterolemia is based on statins. Many patients are

affected by intolerance to these drugs, so an important issue is the discovery and improvement

of alternatives to statins.
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Purpose of work

The purpose of this review is to collect literature data on the latest treatments for

hypercholesterolemia with drugs other than statins and ezetimibe.

Materials and methods

Materials are from a review of recent literature available in PubMed. To search for articles,

we used keywords such as: bempedoic acid, non-statin therapy, cardiovascular risk, inclisiran,

alirocumab, cardiovascular disease, dyslipidemia, evolocumab.

Summary

Treatment of hypercholesterolemia with statins remains the most popular management

strategy. Intolerance to treatment with these drugs creates serious clinical problems for

patients. Recently, we could see the emergence of new drugs as alternatives to statins. As the

results show, the new drugs can effectively replace statins in the hypolipemic treatment

especially of patients who cannot be treated with them.

Keywords: non-statin therapy, dyslipidemia, evolocumab, alirocumab, bempedoic acid,

inclisiran, cardiovascular disease, cardiovascular risk.

Introduction

Elevated cholesterol is considered the most important causal factor in the development of

ischemic heart disease [1]. Many studies show high correlation in serum lipid levels on risk

of myocardial infarction [2]. In view of the numerous reports on the key role of cholesterol, it

is reasonable to improve early treatment of hyperlipidemia, including for survivors of acute

myocardial infarction [3]. The mainstay of treatment for lipid disorders in both primary and

secondary prevention is statins [4]. When statins alone are insufficiently effective, a popular

option is to combine with ezetimibe, especially when the goal is to reduce the risk of

cardiovascular complications in people with chronic kidney disease and after vascular surgery

or acute coronary syndrome [8]. The usual goal of treatment is intensive pharmacotherapy to

target values, in people after acute myocardial infarction is an LDL-C level of less than 1.4

mmol/l [5,6]. According to the recommendation the American College of Cardiology (ACC)
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and American Heart Association (AHA) for primary prevention for adults 40 to 75 years of

age with LDL-C levels are betwen 1.7 to 4.8 mmol/l [7]. However, there are situations in

which patients report intolerance to them, in which case the therapeutic options lie in the use

of ezetymib, monoclonal antibodies blocking PCSK9 action, inclisiran, bempedoic acid [9].

Statin intolerance is often manifested by muscle pain, elevated liver or muscle enzymes,

cognitive impairment or other neurological disorders [11]. In the medical literature, non-

statins therapies have shown efficacy and safety in reducing LDL-C in monotherapy or in

combination [10, 12]. A multitude of newly emerging drugs allows personalized treatment

according to individual patient needs [13]. In this review, we will look at the latest major

drugs including monoclonal antibodies blocking PCSK9 action, bempedoic acid and inclisiran.

Methodology

Our research team's queries were based on the principles of preferred reporting elements for

systematic reviews. We used PubMed as our main databases for scientific literature. Searches

were conducted using keywords such as: Non-statin therapy, dyslipidemia, evolocumab,

alirocumab, bempedoic Aacid, Inclisiran, cardiovascular disease, cardiovascular risk. Most of

the literature data is not older than 2020. We conducted the extraction of articles in two teams,

for the proper selection of materials.

Alternative drugs to statins:

Monoclonal antibodies blocking PCSK9 action

Monoclonal antibodies include alirocumab and evolocumab. These are monoclonal

antibodies that bind specifically to human PCSK9 to reduce LDL-C levels. Proprotein

convertase subtilisin/kexin type 9 (PCSK9) increases plasma low-density lipoprotein

cholesterol (LDL-C) by decreasing expression of the LDL receptor on hepatic cells,

alirocumab and evolocumab bind selectively to circulating PCSK9, preventing its interaction

with the LDL receptor [14, 39]. PCSK9 inhibitors affect the entire lipid profile: could

significantly reduce low-density lipoprotein cholesterol, total cholesterol, triglycerides and

increase high-density lipoprotein cholesterol [15]. Many studies have noted a beneficial effect

on lipid metabolism and a reduction in cardiovascular mortality [16]. Both drugs described,

are also effective in the treatment of familial hypercholesterolemia, especially in terms of
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beneficial effects on the vascular endothelium [17] [18]. Compared to placebo, the 4-year risk

of adverse cardiovascular events (MACE) and death was lower with alirocumab [19]. More

than one year of alirocumab therapy significantly regresses coronary lesions and improves

their hemodynamics compared to placebo [20]. A comprehensive 2022 meta-analysis

including a total of 53,484 patients proved the positive effects in preventing MACE and

stroke of both alirocumab and evolucumab. In the same study, evolucumab reduced the risk of

acute myocardial infarction, while no such effect was observed with alirocumab, suggesting

greater efficacy of the evolucumab [21]. Noteworthy is the fact of beneficial, safe effects also

for people with chronic kidney disease [22]. Of the drugs mentioned in this review,

monoclonal antibodies have functioned the longest among the other drugs, and are therefore a

natural replacement in the first instance for statin intolerance, due to their known profile of

action and predictable side effects. Nevertheless, these drugs need further observation in

improving the quality of life of people especially with cardiovascular diseases.

Bempedoic acid

The mechanism of action of bempedoic acid is to inhibits the enzyme adenosine

triphosphate (ATP)-citrate lyase, which lies two steps upstream from β-hydroxy β-

methylglutaryl-CoA reductase in the cholesterol biosynthesis pathway, therefore participates

in a similar process as statins [23]. The CLEAR Serenity study found that bempedoic acid

significantly reduces both LDL‐C and hsCRP compared with placebo and is well tolerated in

patients with statin intolerance [24]. In addition the recent National Institute of Health and

Care Excellence (NICE) (UK) technology appraisal guidance [TA694] published in April

2021 recommended bempedoic acid with ezetimibe as a treatment option for primary

hypercholesterolaemia or mixed dyslipidaemia if statins are not tolerated or contraindicated

and if there is inadequate control of LDL-C with ezetimibe alone [25]. It is noteworthy that

bempedoic acid shows good results in the treatment of hypercholesterolemia in people

diagnosed with diabetes, and more than that it does not raise the risk of diabetes, according to

a study involving 13,970 patients [26]. Bempedoic acid with a single daily dose (180 mg)

reduces LDL-C by a mean 24.5% when given alone [27]. A 2023 meta-analysis involving

18,315 patients showed was associated with a reduced risk of MACE (OR 0.86, 95% CI 0.79-

0.95), myocardial infarction (OR 0.76, 95% CI 0.64-0.88) and unstable angina (OR 0.69, 95%

CI 0.54-0.88) compared to control [28]. Of the side effects of bempedoic acid, they mainly

include hyperuricemia and an increase in blood creatinine levels, so a completely different
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spectrum than treatment with statins [29]. The approval of Bempedoic acid for use in the

United States in 2020, and for use in the European Union in 2020 for the treatment of people

with hypercholesterolemia, raises another possibility in the pharmacotherapy of statin-

intolerant patients that is worth considering in clinical practice.

Inclisiran

Inclisiran is the first cholesterol-lowering small interfering RNA (siRNA) conjugated

to triantennary N-acetylgalactosamine carbohydrates (GalNAc) to be approved for treatment

in 2020 [30]. The mechanism involves prevents hepatic synthesis of proprotein convertase

subtilisin/kexin type 9 (PCSK9), thereby decreasing circulating low-density lipoprotein

cholesterol (LDL-C) [31]. Inclisiran is well-tolerated in primary prevention patients with

elevated LDL-C, who derived significant reductions in atherogenic lipoprotein levels with

twice-yearly maintenance dosing [32]. The main side effects are the main adverse events were

injection site pain, back pain, nasopharyngitis, headache, upper respiratory tract infection, and

flu-like symptoms (7.5%), which clearly distinguishes these effects from statins [33]. Studies

show the drug is effective after just one subcutaneous dose with the maximal reduction

between Day 30 and Day 60 [34]. Such a drug delivery system could also affect the

adjustment of health care systems so that the drug is administered in the same way as vaccines

for seasonal diseases, which would also translate into economic considerations for therapy

[35]. Noteworthy is the ORION-5 study where patients with homozygous familial

hypercholesterolemia and elevated LDL-C levels were studied, in this study involving 56

patients, no statistical differences were observed between the drug and placebo [36]. In 2020

meta-analysis involving 3,660 patients showed that incisiran lowered LDL cholesterol by

51% (95% confidence interval, 48 to 53%; p < 0.001) compared with placebo, over to There

were no differences in adverse events, abnormalities in liver function tests or creatine kinase

levels between treatment strategies, making it a good alternative to statin therapy [37]. An

important feature that distingui inclisiran from Monoclonal Antibodies Blocking PCSK9

Action is more favorable dosing regimen with biannual application that might improve

therapeutic adherence significantly [38]. These data show inadequacies that require further

research all the time, while the undoubted benefit is convenient dosage, which can translate

into better control and regularity of treatment.
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Conclusions

Hypercholesterolemia often accompanies cardiovascular disease and is the cause of the

development of many disease entities that, if untreated, can be life threatening. Several

decades ago, the advent of statins in treatment revolutionized the treatment of hyperlipidemia,

which directly contributed to slowing the progression of diseases underlying atherosclerosis.

This group of drugs has made a real contribution to prolonging the life of the population, both

in terms of primary and secondary prevention. Unfortunately, over the past years, there has

been a large group of people who have not tolerated the treatment. In response, new blood

lipid-lowering formulations have been emerging. At the present time, new drugs such as

evolocumab, alirocumab, bempedoic acid, inclisiran create a good alternative for people with

intolerance to statins, in lowering cholesterol, triglycerides which directly affects the

reduction of cardiovascular risk in the form of hospitalization for emergency events and even

death. Due to the prevalence of cardiovascular disease in society, it is extremely necessary

and crucial to continue research developing the topic of alternatives to statins, which will

translate directly into the quality of life of the general population of affected patients.
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