
The Evolving Landscape of 
LDL-C Lowering Therapies 

Lowering LDL-C effectively and safely is paramount to prevent 
ASCVD events. Studies have shown that for every 1.0 mmol 
(38.7 mg/dL), a reduction in LDL-C can lead to up to 23% 
relative risk reduction in major atherosclerotic cardiovascular 
disease (ASCVD) events. (Ferrence BA, et al. 2017) To that 
end, lipid-lowering therapies (LLTs) can also result in plaque 
stabilization and regression, which help reduce the risk of future 
cardiovascular events. (Dawson LP, et al. 2022) Despite this, the 
GOULD study showed that only 33% of patients whose LDL-C 
levels were >70 mg/dL or who were taking a PCSK9 inhibitor 
over 2 years were able to achieve an LDL-C level of <70 mg/
dL and only 17.1% of patients in the study received statin 
intensification.  This highlights the need for more stringent 
LDL-C targets for patients with high-risk ASCVD events. (Cannon 
CP, et al. 2021)

The most recent guidelines, specifically the 2022 ACC decision 
pathway guidance went even further than the 2018 ACC 
guidelines regarding lowering LDL-C targets to 55 mg/dL 
for high/very high-risk ASCVD patients. Thus, the number of 
patients not meeting LDL-C targets is now even greater. These 
guidelines also recommended constating therapies in very 
high-risk ASCVD patients, either in addition to statins or when 
a high dose of statins is intolerable to the patient due to side 
effects. However, these nonstatin therapies, such as ezetimibe, 
bempedoic acid, and PCSK9 inhibitors, are not used to their 
fullest extent in practice. (Cannon CP, et al. 2021) To that end, 
clinicians may need assistance in triaging patients for each 
of these therapies as research continues to gather real-world 
evidence in terms of efficacy, safety, and adherence. This 
digest reviews the benefits and risks associated with nonstatin 
therapies when managing LDL-C targets in patient care. 

Ezetimibe is an FDA-approved agent and is used to treat 
patients with hyperlipidemia. As of the 2018 ACC guidelines, 
it was the most used nonstatin agent. In a post-hoc analysis of 
the RACING trial, measures of median LDL-C were significantly 
lower in the combination therapy group (rosuvastatin 10 
mg + ezetimibe 10 mg) as compared with the monotherapy 
group (rosuvastatin 20 mg). Additionally, it was observed that 
compared to statin alone, more patients in the combination 
group not only met an LDL-C level of ≤70 mg/dL but exhibited 
more adherence to their medication or had a dose reduction 
due to intolerance as compared with the monotherapy group. 
(Lee S-J, et al. 2023) The 2022 ACC guidance states that in very 
high-risk patients with multiple high-risk factors, ezetimibe can 
be added to maximally tolerated statin therapy. 

Bempedoic acid is another nonstatin agent. It is a prodrug 
converted to its active form by the enzyme acyl-CoA synthetase1 
(ACSVL1). ACSVL1 is spatially expressed in the liver and kidney 

but not in skeletal muscle or other tissues, thus restricting its 
activity mainly to the liver. Therefore, as opposed to statin 
therapy, this does not lead to muscle-associated adverse events. 
(Ballantyne, 2021) Studies have shown that a reduction of up 
to 24.5% in LDL-C levels can be achieved when bempedoic 
acid is taken as monotherapy and up to 18% when combined 
with statin; however, when given as a fixed dose combination 
with ezetimibe, LDL-C reductions can average up to 38%-40%. 
(Ruscica M, et al. 2022) No safety signals for new-onset diabetes 
have been observed with the use of bempedoic acid. 

Bempedoic acid initially gained FDA approval in 2020 for 
reducing LDL-C levels in adults diagnosed with heterozygous 
familial hypercholesterolemia or established ASCVD. 
Subsequently, the FDA expanded the label to include 
hyperlipidemia treatment as an additional indication for the 
existing approved population of bempedoic acid tablets and 
bempedoic acid and ezetimibe tablets. More recently, in March 
2024, the FDA granted label expansions for a new indication: 
cardiovascular risk reduction and extended LDL cholesterol 
lowering. These expanded labels encompass both primary 
prevention of cardiovascular disease and secondary prevention 
in patients with a history of cardiovascular events. Additionally, 
the updated labels support the use of these treatments with 
or without statins, applicable to both bempedoic acid tablets 
and bempedoic acid and ezetimibe tablets. (Drugtopics, 
2024) These approvals were granted based on the favorable 
outcomes observed in the CLEAR Outcomes trial, which was 
published in the New England Journal of Medicine in March 
2023. This extensive trial evaluated the effects of bempedoic 
acid tablets on cardiovascular outcomes in nearly 14,000 
patients with existing or at high-risk cardiovascular disease. 
Over a median follow-up period of 3.4 years, bempedoic acid 
demonstrated a consistently safe and well-tolerated profile. 
The study findings showcased significant reductions: a 20% 
decrease in LDL-C levels, a 22% decline in hsCRP levels, and 
no adverse impact on glucose levels compared to the placebo 
group. Patients receiving bempedoic acid experienced notable 
relative risk reductions, including up to 15% for MACE-3, up to 
27% for nonfatal myocardial infarction, up to 19% for coronary 
revascularization, and up to 39% for MACE-3 in primary 
prevention patients. (Esperion PR, 2024)

ACC guidelines endorse the use of PCSK9 inhibitors as 
second- or third-line therapies or as an alternative therapy for 
statin intolerance in patients with established atherosclerotic 
CVD or familial hypercholesterolemia with persistent 
hypercholesterolemia. 

To that end, inclisiran, a PCSK9 inhibitor, was FDA-approved 
in December 2021 to treat high cholesterol in adults with 
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Figure 1: Current and emerging LLTs

heterozygous familial hypercholesterolemia or ASCVD. In 
2023, it got approved for expanded indication to include the 
treatment of adults with high LDL-C and patients who are at 
high-risk of heart disease. It is a small interfering RNA molecule 
that binds to the PCSK9 mRNA, preventing transcription. When 
present, inclisiran helps reduce the clearance of LDL receptors 
from the liver, thereby increasing cholesterol clearance from 
plasma. Inclisiran is initially given as a subcutaneous injection 
of 284 mg, followed by another injection at 3 months and then 
every 6 months after.  While cardiovascular outcome data for 
inclisiran will not be available until the ORION-4 trial concludes, 
its less frequent administration (twice a year) compared to 
monoclonal antibody PCSK9 inhibitors could potentially offer 
greater convenience for both patients and clinicians, addressing 
known adherence barriers. (German,2019) Additionally, ongoing 
research, such as the VICTORION-2-PREVENT trial, which 
evaluates inclisiran’s efficacy and safety in preventing recurrent 
cardiovascular events in patients with established ASCVD, is 

expected to conclude in 2027. (Samuel, 2022) Another ongoing 
study, VICTORION-1 Prevent, examines inclisiran’s role in 
preventing cardiovascular events in high-risk primary prevention 
patients. Furthermore, the ongoing VICTORION-PLAQUE 
trial aims to assess the impact of inclisiran on the progression 
of atherosclerotic plaque in patients with CAD and no prior 
cardiovascular events. (ClinicalTrials.gov, NCT05360446)
 
Oral PCSK9 inhibitor molecules (as opposed to injectable 
formulations), monoclonal antibodies, adnectins, vaccines, and 
oral, cyclic, small-molecule inhibitors are all in development as 
future LLTs. If current treatments are any indication, patients can 
look forward to less frequent dosing and perhaps even greater 
reductions in LDL-C levels. 
Other emerging agents, such as ANGPTL3 inhibitors and 
cholesteryl ester transfer protein (CETP) inhibitors, are in 
clinical trials assessing their safety and efficacy in lowering LDL 
cholesterol.
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