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The Low-density lipoproteins (LDL) as well as all the ApoB-
containing lipoproteins (VLDL remnants and Lp(a)) are etiological fac-
tors of atherosclerotic cardiovascular diseases (ASCVD). Several pub-
lished consensuses [1-3] have reached this conclusion based on the
evidence of experimental, observational, and randomized controlled
interventional studies. Overall randomized controlled trials (RCTs) and
Mendelian randomization studies have determined that a reduction of 1
mmol/L of LDL-C results in a short term (5 years) 22% reduction and in a
lifetime reduction of 50% of the relative risk of ASCVD. The success of a
pharmacological treatment in reducing ASCVD events and cardiovas-
cular mortality in high and very high-risk patients in a setting of sec-
ondary cardiovascular prevention depends on the absolute reduction of
LDL-cholesterol and more in general of ApoB plasma levels. The 2019
EAS/ESC Guidelines [4] have recommended new therapeutic goals for
the target LDL-C: <70 mg/dL for the high-risk patient category, <55
mg/dL for the very high-risk category and <40 mg/dl for patients who
have experienced recurrent vascular events in a recent short period of
time despite the LDL-C lowering treatment. Moreover, a reduction of
50% of LDL-C is always mandatory. Since the 4S, the first pivotal trial
with simvastatin, the RCTs have shown that a more intensive reduction
of LDL-C - high intensity vs low intensity statins, statins vs combination
therapy with ezetimibe and PCSK9 inhibitors vs combination therapy-
have always added a clinical benefit without no evidence of a low
threshold for LDL-C [5]. The RCTs results support the concept the lower
is better and the Mendelian randomization studies that earlier is better.
According to the available evidence we can safely reach levels of LDL-C
between 25 and 50 mg/dL, although a single trial [6] has shown a
further clinical benefit and no harms for achieved LDL-C levels of <10
mg/dl. The EAS/ESC 2019 and the ESC 2021 guidelines recommend a
stepwise approach to intensify preventive treatments and achieve the
LDL-C goals, but this approach has been criticized because it can favor
the medical inertia and the loss of patients’ compliance. Moreover, with
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the new LDL-C goals the use of a single drug strategy will fail to achieve
the objective while a combined lipid-lowering therapy with two drugs —
high intensity statin and ezetimibe- and in a near future possibly with
three drugs, is an effective way to reduce LDL-C. In Europe several po-
sition papers [7-9] have in some extent corrected the guidelines step-
wise approach suggesting that starting with a combination therapy is
more effective in high and very high risk and in Familial Hypercholes-
terolemia patients. In addition, real word surveys and registries data
[10,11] have documented that most patients in secondary prevention
are not at the LDL-C goals recommended by the recent guidelines and
that the cardiovascular benefits are greater when the goals are achieved
as quick as possible. A further benefit of the earlier intensive approach is
represented by the effects on the atherosclerotic anatomical lesions.
Recent imaging studies have shown that a rapid and aggressive reduc-
tion of LDL-C in acute coronary syndrome-ACS- patients stabilizes the
atherosclerotic coronary plaques by reducing the atheroma volume, the
core lipid content and by increasing the atheroma fibrous cap [12,13]. In
such a complex scenario characterized by a persistent gap between the
guidelines and the clinical reality due to the medical inertia or the
presence of true obstacles to achieve the goals such as the case of FH
patients or of the statin-intolerant patients, it is necessary to build a
precision-medicine based approach. In this perspective novel and
innovative drugs, to enlarge our therapeutic armamentarium and to
allow the individual treatment tailoring, are welcome as reviewed by
Elis A in the Journal [14].

In Europe two novel drugs have been approved by EMA “in adults
with primary hypercholesterolemia (heterozygous familial and non-
familial) or mixed dyslipidaemia, as an adjunct to diet and in combi-
nation with a statin or statin with other lipid-lowering therapies in pa-
tients unable to reach LDL-C goals with the maximum tolerated dose of a
statin, or alone or in combination with other lipid-lowering therapies in
patients who are statin-intolerant, or for whom a statin is
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contraindicated”. The two drugs are bempedoic acid and Inclisiran. In
some European countries are already available for prescription and in
other countries are in stand-by. Bempedoic acid (BA) is an oral, once-
daily, small molecule, which has a peculiar mechanism of action like
that of statins because inhibits the ATP-citrate lyase (ACLY), a step up-
stream the HMGCR in the enzymatic chain of the cholesterol synthesis.
ACLY has been validated as pharmacological target by Mendelian
randomization [15]. Differently from statins BA does not have skeletal
muscle activity since as a pro-drug is activated by an acyl-CoA synthase
present only in the liver and thus BA is the ideal agent to treat
statin-intolerant patients. Moreover, BA decrease the fatty acids hepatic
synthesis, increases their beta-oxidation and by inhibiting the
AMP-activated protein kinase has a glucose lowering effect [16]. Studies
of phase 3 have demonstrated the efficacy of BA in presence of a back-
ground statin therapy, in statin intolerant patients and in fixed dose
combination with ezetimibe, reducing LDL-C in these settings respec-
tively by 18%, 24% and 38%. BA is overall well tolerated. Recently the
results of the cardiovascular outcome trial (Clear Outcome) [17] in
statin-intolerant high-risk patients, have been published showing a sig-
nificant reduction of the primary (MACE-4, HR 0.83) and secondary
endpoints (non-fatal and fatal myocardial infarction, HR 0.77), con-
firming the overall safety. BA will offer a therapeutic opportunity not
only to high-risk statin-intolerant patients but also to patients in sec-
ondary prevention who do not have access to PCSK9i and to diabetics
who are worrying about the metabolic effects of statins. Inclisiran is a
high technology drug which mimics the physiologic mechanism of
RNA-interference. It is designed to be directed to the hepatocytes via the
GaLNaC- asialoglycoprotein receptors (ASGPR) where it downregulates
the PCSK9 gene expression and in this way a higher number of LDL
receptors are expressed. In the phase 3 trials (Orion program) Inclisiran
has been studied in ASCVD patients with/out familial hypercholester-
olemia, in heterozygous FH patients and in established and ASCVD
risk-equivalent patients. The results have shown a sustained reduction of
plasma LDL-C by about 50% after a subcutaneous injection of 300 mg
every 6 months. The pharmacokinetics of Inclisiran explains the safety
data. The drug rapidly disappears from the plasma and in completely up
taken by the liver which is its site of action and in the liver is slowly
degraded. In the liver Inclisiran does not interfere with the cytochromes
and no drug-drug interactions are expected. Inclisiran can be adminis-
tered in subjects with hepatic impairment from mild to moderate
without any warning signals. The kidney eliminates 16% of the drug and
the safety profile of inclisiran was unaffected by renal impairment.
Moreover, the real-world data available today confirm the efficacy and
safety of Inclisiran shown in the registration trials; according to a single
center experience 46,3% of patients has reduced LDL-C by more than
50% and 46,3% of patients reached LDL-C levels below 54 mg/dl. The
FH status did not affect the response and patients on statin therapy
showed a higher reduction. It is still debated whether or not Inclisiran
will improve the patients’ adherence to the cholesterol lowering ther-
apy; future data from the real word will clarify if Inclisiran will be
preferred to PCSK9i that have shown very high rates of adherence and
persistence [18]. A key role will be played by the patients’ preferences.
We still do not have data on the clinical benefits because the Inclisiran
outcomes trials are still ongoing. However, a pooled phase 3 trials
analysis indicated a reduction of HR of MACE of about 25% with a
reduction of LDL-C of 50% [19].

Taken together these data show that the new drugs have the poten-
tial to improve our clinical practice, to narrow the gap between the
guideline’s recommendation and the real world and to help the clini-
cians to make personalized medical choices.
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