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Statin intolerance

There is still the need to lower LDL-c, although the use of statins, ezetimibe and pro-
protein convertase subtilisin/kexin type 9. Patients with atherosclerotic cardiovascu-
lar disease and/or familial hypercholesterolaemia are treated with statins at
maximum tolerated dose, with or without further lipid-lowering drugs, but very often,
we can’t reach the goal, so bempedoic acid treatment lead to a significant reduction in

low-density lipoprotein cholesterol, in different groups of patients, with a favourable

safety profile.

General considerations

The powerful message of modern cardiology has been to
promote and raise awareness among physicians and pa-
tients of the importance of LDL cholesterol reduction.
This must be achieved according to prescribed therapeutic
targets, based on the patient’s risk class and, above all,
must be maintained over time to reduce cardiovascular
morbidity and mortality in primary prevention and lower
residual risk in secondary prevention. For each 1-mmol/
L (38.7-mg/dL) reduction in LDL-C, the risk of major car-
diovascular events is reduced by 22%." Recent data have
highlighted how the real world is still so far from the ideal,
in particular, early data from the SANTORINI study
(Treatment of High and Very High riSk Dyslipidaemic
pAtients for the PreveNTion of CardiOvasculaR Events in
Europe) and previously from the START and DA VINCI
registries.

SANTORINI is the first European observational study,
since the 2019 guidelines, to assess whether the manage-
ment of high- and very high-risk patients has improved. It
is a multinational, prospective, observational, non-
interventional study. The result is that only 20.7% of the
patients achieved CV risk-based LDL-C goals. The majority
of patients (53.0%) were receiving monotherapy, including
49.2% on statins, 1.7% ezetimibe, 1.6% a proprotein con-
vertase subtilisin/kexin type 9 inhibitor (PCSK9i).2 In the
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START registry, very high-risk patients were enrolled in a
large cohort of established ASCVD managed by cardiolo-
gists, the lipid management and LDL-C targets attainment
is largely suboptimal.® In the DA VINCI study gaps between
clinical guidelines and clinical practice for lipid manage-
ment across Europe persist, which will be exacerbated
by the 2019 guidelines. Even with optimized statins, great-
er utilization of non-statin lipid loweing therapies is likely
needed to reduce these gaps for patients at highest risk.*

Certainly, in this scenario there is a right position for
bempedoic acid.

Bempedoic acid: identity card

Bempedoic acid is a prodrug that need to be actived in
bempedoyl CoA, by the enzyme very long-chain acyl-CoA
synthease-1 (ACSVL1).° It is the first orally administered
drugin the class of the ACLY inhibitors. The ACSVL1 enzyme
is expressed mainly in the liver and kidney, but not in the
skeletal muscle or other tissues, this limits the risk of my-
algia and myopathy. The lipid-lowering effects of
bempedoyl-CoA are mediated through the inhibition of
ACL in the liver, decreasing the activity of the lipid biosyn-
thetic pathway of acetyl-CoA. ACL acts two steps upstream
of 3-hydroxy-3-methylglutaryl-CoA reductase in this path-
way. By inhibiting cholesterol synthesis in the liver,
bempedoyl-CoA induces the upregulation of the LDL recep-
tor and stimulates the uptake of LDL particles by the liver,
which contributes to the reduction of LDL in the blood.®
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Neither bempedoic acid, its active metabolite
bempedoyl-CoA, nor the glucuronide forms are metabo-
lized or interact with cytochrome P450 enzymes including
CYP3A4 and CYP2C9.

The most important pharmacological interactions in-
volving bempedoic acid are those between bempedoic
acid and simvastatin and pravastatin. Co-administration
of simvastatin 20 mg with bempedoic acid 240 mg, or sim-
vastatin 40 mg with bempedoic acid 180 mg, in healthy
participants resulted in an approximately two-fold
and 1.5-fold increase in simvastatin AUC and Cmax, re-
spectively. A similar two-fold increase in AUC and Cmax
was seen when pravastatin 40 mg was dosed with
steady-state bempedoic acid 240 mg in healthy partici-
pants. These interactions are important, given that
many patients taking bempedoic acid also take statins
concomitantly, including patients who are intolerant of
higher-intensity statin therapy; therefore, doses of sim-
vastatin >20mg and pravastatin >40mg should be
avoided. The interaction of bempedoic acid with pravasta-
tin may be due to the effects of bempedoic acid on the
OATP2 transporter, which transports pravastatin.’

After oral intake, steady state is reached after seven
days, and food has no effect on the oral bioavailability.
The elimination of bempedoic acid occurs primarily in
the kidneys, with 70% recovered in urine and 30% in faeces.

Bempedoic acid administered as a 180-mg once-daily
dose is approved in the USA and in Europe as an adjuvant
to maximally tolerated statin therapy to lower LDL-C for
patients with ASCVD and for patients with heterozygous
familial hypercholesterolaemia (HeFH). In addition, bem-
pedoic acid is approved in the European Union to treat pa-
tients who are unable to take any dose of a statin (statin
intolerant) or for whom a statin is contraindicated.
Bempedoic acid is also available as a fixed-dose combin-
ation drug product that consists of 180 mg of bempedoic
acid and 10 mg of ezetimibe.

Bempedoic acid increases the incidence of elevated uric
acid, which, sometimes, can lead to hyperuricaemia or
gout. The mechanism of this increase of uric acid might
be due to competition between uric acid and the bempe-
doic acid glucuronide metabolite for the same renal
OAT?2 transporter. Uric acid levels should be assessed peri-
odically as clinically indicated, patients should be moni-
tored for signs and symptoms of hyperuricaemia, and
urate-lowering drugs should be initiated as appropriate.

Tendon rupture or injury (including tendon rupture, ro-
tator cuff syndrome, biceps tendon injury, and Achilles
tendon injury) occurred in 0.5% patients treated with
bempedoic acid. Bempedoic acid should be discontinued
if tendon rupture occurs. Patients with known risk factor,
such as concomitant statin use, fluoroquinolone or system-
ic corticosteroid use, diabetes, gout, rheumatoid arth-
ritis, renal failure, age> 60 years, should be monitored
closely as rupture may occur more frequently.

Study evidence: what about efficacy

The efficacy and safety of bempedoic acid, including the
occurrence of muscle-related adverse events, have been
addressed by Phase 2 and Phase 3 clinical trials. Phase 3
clinical trials, CLEAR Harmony, CLEAR Wisdom, CLEAR
Serenity, and CLEAR Tranquility, demonstrated that in pa-
tients with atherosclerotic cardiovascular disease and/or

familial HeFH, the use of bempedoic acid leads to a signifi-
cant reduction in low-density lipoprotein paying a small
price of side effects. An ongoing Phase 3 study is currently
evaluating the effect of longer-term (median duration of
3-4 years) treatment with bempedoic acid on the inci-
dence of cardiovascular events.

Clear Harmony?®: randomized double-blind parallel-group
vs. placebo study designed to evaluate efficacy and safety
of bempedoic acid in a group of patients with established
cardiovascular disease already on maximal statin therapy.
The trial enrolled 2229 patients randomized 2:1 to bempe-
doic acid 180 mg as a single daily administration (n= 1488)
vs. placebo for 52 weeks. The target population consisted
of patients with established cardiovascular disease
(97.6%), heterozygous familial HeFH (3.5%), or both; all pa-
tients had to be already on statin treatment at the max-
imum tolerated dose for at least 4 weeks and with C-LDL
levels >70 mg/dL. Regarding baseline statin treatment,
148 patients (6.6%) were treated with low-intensity statins,
970 patients (43.5%) with moderate-intensity statins and
1112 patients (49.9%) with high-intensity statins; only
7.7% of patients were on ezetimibe therapy; no patients
on PCSK9i.

Clear Wisdom®: randomized, double-blind, parallel-group
vs. placebo study to evaluate efficacy and safety of bempe-
doic acid (180 mg as a single daily administration) in pa-
tients with high cardiovascular risk already on maximal
statin therapy. Specifically, patients had to have established
cardiovascular disease, defined as ischaemic heart disease
or equivalent (atherosclerotic cerebrovascular disease or
peripheral arterial disease, however, patients with only dia-
betes mellitus were excluded), had to have C-LDL levels
>100 mg/dL, and be on maximal hypolipidaemic therapy.
In total, the study enrolled 779 patients, randomized to
bempedoic acid (n=522) 180 mg vs. placebo.

CLEAR Serenity'® confirms the tolerability of bempedoic
acid in a population, such as statin-intolerant patients,
where hypolipidaemic therapeutic options are limited
and where new molecules are needed rapidly to reach
guideline-recommended C-LDL targets.

The latest published Phase 3 study of the CLEAR project
is the CLEAR Tranquility study,"" which enrolled 269 hy-
percholesterolaemic people with statin intolerance and
on ezetimibe 10 mg therapy, randomized 2:1 to bempe-
doic acid 180 mg (n=181) as a single administration vs.
placebo. In the CLEAR Tranquility study, patients, to be de-
fined as intolerant, had to report that they started statin
therapy and were unable to tolerate it because of adverse
events that arose or worsened during treatment, events
that later resolved or improved with discontinuation or
dose reduction. This definition based on what the patient
reported, although not strict, is adherent to routinary
clinical practice. Patients had to have a history of estab-
lished and stable cardiovascular disease, or history of car-
diovascular risk factors such as hypertension and diabetes,
and C-LDL levels >100 mg/dL.

Baseline LDL-C levels across these four trials ranged
from 103.2 to 157.6 mg/dL. Despite the different patient
populations enrolled, bempedoic acid was consistently as-
sociated with significant decreases in LDL-C at week 12,
compared with essentially no change in the placebo arm.
In the two trials of bempedoic acid added to stable max-
imally tolerated lipid-lowering therapy (ASCVD and/or
HeFH on statins pool), the placebo-corrected change in
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LDL-C from baseline at Week 12 was a decrease of 17.4-
18.1%. Patients with HeFH made up only a minority of
patients in these trials. Analysing, patients with HeFH
had a greater placebo-corrected change in LDL-C of
—22.3% (n=112) compared with —18.3% among those pa-
tients without a diagnosis of HeFH (n=2897) [37]. In the
two trials conducted in patients taking low dose or no sta-
tin (statin-intolerant pool), the placebo-corrected change
in LDL-C from baseline was a decrease at week 12 of 21.4%
to 28.5%. These improvements in LDL-C were sustained
through 24-52 weeks of follow-up. Similar patterns were
observed for changes in other lipid parameters, including
non-high-density lipoprotein cholesterol, total choles-
terol, and apolipoprotein B). These data demonstrate
that bempedoic acid is an effective treatment option to
lower atherosclerotic LDL-C either in combination with
maximally tolerated lipid-lowering therapy in patients
with ASCVD and/or HeFH or as monotherapy in patients
who are unable to take statin therapy.

Finally, essential message about the bempedoic acid
fixed dose with ezetimibe in patients at high risk of cardio-
vascular disease due to atherosclerotic vascular disease or
multiple risk factor or HeFH. The study included four
treatment arms: bempedoic acid and ezetimibe fixed-
dose combination, bempedoic acid alone, ezetimibe
alone, and placebo. Overall, 46.5% of patients in this trial
had diabetes, and 85.4% had hypertension. The bempe-
doic acid and ezetimibe fixed-dose combination de-
creased LDL-C by 36.2% at week 12, as compared with a
23.2% decrease with ezetimibe alone, 17.2% with bempe-
doic acid alone, and a 1.8% increase with placebo.
Ezetimibe used alone in this study had only a small effect
on hsCRP (8.2% decrease) at 12 weeks, compared with a
31.9% decrease in hsCRP with bempedoic acid alone. A
35.1% decrease in hsCRP was observed at 12 weeks with
the bempedoic acid and ezetimibe fixed-dose combin-
ation; patients in the placebo arm had a 21.6% increase
in hsCRP. In conclusion, the bempedoic acid and ezetimibe
fixed-dose combination significantly lowered low-density
lipoprotein cholesterol versus placebo or other oral mono-
therapies and had a favourable safety profile when added
to maximally tolerated statin therapy in patients with
HeFH and high cardiovascular disease risk. '

Future prospective

Introduction of a new hypolipidaemic drug invites us to re-
think all the therapeutic options for most complex pa-
tients. Identification of the c-LDL target is the first step,
followed by in-depth examination of patient’s clinical
characteristics.

Starting from the ‘the lower-the better’ principle, it is
possible to choose for each patient a dual or triple hypoli-
pidaemic therapy, aimed at achieving the LDL-c target
with the least possible side effects, to be even more inci-
sive in reducing cardiovascular morbidity and mortality.

With this in mind, bempedoic acid can be added to max-
imum tolerated statin therapy or used alone or in combin-
ation with ezetimibe in statin-intolerant patients.

The impact on outcomes remains to be clarified, al-
though data from the Clear Harmony Open-Label

Extension Study highlighted that bempedoic acid was gen-
erally well tolerated and demonstrated sustained efficacy
with up to 2.5 years of continuous treatment.'?
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