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Abstract
A meeting entitled ‘Current Perspective on the Use of Statins
in the Treatment of Dyslipidemic Patients’ was held in Stresa,
Italy, on 27–28th June 2019. The presentations covered the 2019
European Society of Cardiology (ESC)/European Atherosclerosis
Society (EAS) guidelines on dyslipidaemia, with discussion
about the importance of controlling low-density lipoprotein
cholesterol (LDL-C) and the pharmacological opportunities
to reach the novel lipid goals. The roles of statins to manage
dyslipidaemia in patients with different cardiovascular risks
were also discussed. In particular, the efficacy and safety of
pitavastatin for the treatment of dyslipidaemia were reviewed,
highlighting its further advantages beyond LDL-C reduction.
Therefore, the impact of statins on the glycaemic profile

Introduction
The retention of low-density lipoprotein (LDL) and
apolipoprotein B (apoB)-containing lipoproteins in the
arterial wall is the key initiating event in atherogenesis.
Recent European Society of Cardiology (ESC) and European
Atherosclerosis Society (EAS) guidelines on dyslipidaemia
revised LDL-C management goals as a function of cardiovascular
(CV) risk. Statins play an important role in the management of
hypercholesterolaemia by lowering the levels of LDL-C.
This review summarises the outcomes of an international
meeting entitled ‘Current Perspective on the Use of Statins
in the Treatment of Dyslipidemic Patients’, which was held in
Stresa, Italy, on 27–28th June 2019. The meeting was endorsed
by EAS and supported by an unrestricted grant from Recordati.
It was chaired by Dr Alberico Catapano (Italy) and Dr Lale
Tokgözoglu (Turkey).
The discussion involved many aspects of the use of statins
in dyslipidaemia treatment based on the new 2019 ESC/EAS
guidelines. The debate covered the importance of LDL-C
control and the pharmacological opportunities currently
available to reach the novel lipid goals proposed. The
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was discussed in view of the null/lower effect of pitavastatin
as compared with other statins, as well as the interaction
profile with other drugs commonly used. This meeting report
summarizes the main messages of the discussion with a special
focus on pitavastatin, whose main features in different settings
are described.
Keywords: cardiovascular risk, diabetes, lipid, low-density
lipoprotein, pitavastatin, statin.
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diagnosis and treatment of dyslipidaemia in the context of
cardiometabolic and atherosclerotic cardiovascular disease
(CVD) and the central role of statins in managing dyslipidaemia
in patients with different CV risks were of particular interest to
the specialists who attended the conference. Finally, specific
attention was focused on pitavastatin and on its potential
benefits beyond LDL-C reduction.
This report is based mainly on the presentations made at the
meeting and has been updated with more recent literature
data.

ESC/EAS guidelines for plasma
lipid control and treatment goals:
current status and future challenge
The causal role of LDL in the development of atherosclerosis is
well established, and evidence suggests that global risk of CVD
directly correlates with LDL-C levels, where LDL-C reduction
was shown to result in disease remission.1
The choice of an intervention strategy should be based on the
individual risk. The 2016 ESC/EAS guidelines recommended
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more ambitious goals and, therefore, more intensive lipid
lowering in patients with higher risk of CVD. For example,
patients with ≥120 mg/dL LDL-C and at low risk of CVD were
advised to follow a healthy lifestyle, whereas patients with
the same level of LDL-C and high risk of CVD were advised to
add immediately a pharmacological treatment in addition to a
healthy lifestyle.2
The new guidelines also highlighted the importance of
assessing the overall CV risk and identified new specific LDL-C
goals for each level of risk:3 an LDL-C reduction of ≥50% from
baseline and an LDL-C goal of <55 mg/dL for patients at very
high risk; an LDL-C reduction of ≥50% from baseline and an
LDL-C goal of <70 mg/dL for patients at high risk; an LDL-C goal
of <100 mg/dL for individuals at moderate risk or <116 m/dL for
individuals at low risk (Table 1).
Therefore, the best pharmacological approach will be
based on the initial CV risk assessment. However, there is no

Table 1.
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standard method to assess the overall CV risk for each patient,
considering that the risk estimate usually results from several
factors combined. One of these factors is patient’s age. The
Systematic Coronary Risk Evaluation (SCORE) system correlates
CV risk with age: for example, given the presence of similar risk
factors, the risk of death within 10 years is much higher for a
65-year-old than for a 40-year-old.4,5 Based on this model, the
treatment should be proposed preferentially to older people.
However, genetic data describe a linear relationship between
per unit-change in LDL-C and the risk of CV disease, suggesting
that an early treatment would be more effective than a late
one.6 Therefore, the goal LDL-C level in patients with CV risk
should be reached early in the treatment process and should
be maintained calling for an effective and safe treatment.
Low levels of high-density lipoprotein-C (HDL-C) are associated
with a higher CV risk;7 however, HDLs are not a therapeutic
target in the 2019 ESC/EAS guidelines as no causality for

Novel cardiovascular risk categories and LDL-C target, as per 2019 ESC/EAS guidelines (adapted
from ref 3).

Very high

People with any of the following:
LDL-C reduction of ≥50% from baseline
Documented ASCVD, either clinical or unequivocal on imaging.
LDL-C goal of <55 mg/dL
Documented ASCVD includes previous ACS (MI or unstable
angina), stable angina, coronary revascularisation (PCI, CABG,
and other arterial revascularisation procedures), stroke and TIA,
and peripheral arterial disease. Unequivocally documented
ASCVD on imaging includes those findings that are known to
be predictive of clinical events, such as significant plaque on
coronary angiography or CT scan (multivessel coronary disease
with two major epicardial arteries having >50% stenosis), or on
carotid ultrasound. DM with target organ damage or at least three
major risk factors or early onset of T1DM of long duration (>20
years). Severe CKD (eGFR _10% for 10-year risk of fatal CVD. FH
with ASCVD or with another major risk factor.

High

People with:
Markedly elevated single risk factors, in particular
TC >8 mmol/L (>310 mg/dL), LDL-C >4.9 mmol/L
(>190 mg/dL), or BP ≥180/110 mmHg.
Patients with FH without other major risk factors.
Patients with DM without target organ damage or with DM
duration ≥10 years or another additional risk factor.
Moderate CKD (eGFR 3059 mL/min/1.73 m2).
A calculated SCORE ≥5% and <10% for 10-year risk of fatal CVD

LDL-C reduction of ≥50% from baseline
LDL-C goal of <70 mg/dL

Moderate

Young patients (T1DM <35 years; T2DM <50 years)
with DM duration <10 years, without other risk factors. Calculated
SCORE ≥1% and <5% for 10-year risk of fatal CVD.

LDL-C goal of <100 mg/dL for individuals

Low

Calculated SCORE <1% for 10-year risk of fatal CVD.

<116 m/dL for individuals

ACS, acute coronary syndrome; ASCVD, atherosclerotic cardiovascular disease; BP, blood pressure; CABG, coronary artery
bypass grafting; CKD, chronic kidney disease; CT, computed tomography; DM, diabetes mellitus; EAS, European Atherosclerosis
Society; eGFR, estimated glomerular filtration rate; ESC, European Society of Cardiology; FH, familial hypercholesterolaemia;
LDL-C, low-density lipoprotein cholesterol; MI, Myocardial infarction; PCI, Percutaneous coronary intervention;
SCORE, Systematic Coronary Risk Evaluation; TC, total cholesterol; TIA, transient ischaemic attack.
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reduction of LDL-C.8 The choice of which statin to use should
be individualised on patients’ characteristics and depends on
many factors, including baseline risk, goals to be reached and
individual clinical variations.3 Numerous outcome trials have
shown that the use of statins results in primary and secondary
prevention of CV events (Figure 1).9 It has been shown that
statins favour plaque stabilisation, as demonstrated by optical
coherence tomography (OCT) and virtual histology (VH),
and 1-year treatment with statin decreased lipid content and
thickened fibrous cap, thus stabilising the plaque.10 The Plaque
Regression With Cholesterol Absorption Inhibitor or Synthesis
Inhibitor Evaluated by IntraVascular UltraSound (PRECISE-IVUS)
and Progression of Atherosclerotic Plaque DetermIned by
Computed Tomographic Angiography Imaging (PARADIGM)
studies showed that statins monotherapy, and in combination
with ezetimibe, can induce plaque regression, decrease the
plaque volume and increase the calcification.10,11

the HDL-C in the atherosclerotic process has been shown.
It should be noted that measuring the levels of non-HDL-C
becomes relevant in the presence of high levels of triglycerides;
furthermore, monitoring apoB levels is also recommended
because it recapitulates the levels of all atherogenic
lipoproteins (very-LDL [VLDL], remnants and LDL).3
It should also be considered that although it is evident that
there is a clinical benefit of lowering LDL-C, this is proportional
to the absolute LDL-C reduction in terms of both absolute
and relative risk reduction (RRR) of CV events; as an example,
lowering the LDL-C levels by 50% from 50 to 25 mg/dL does
not deliver the same results as lowering the levels from 150 to
75 mg/dL (exactly the same 50% reduction). In patients at the
same CV risk, treatment effectiveness is larger when baseline
LDL-C is higher.7 In very high-risk patients, it is possible to
consider a more aggressive approach and more stringent goals,
keeping in mind that the absolute risk reduction (ARR) would
be lower with lower LDL-C levels.

Statins as the foundation of the
dyslipidaemia therapy

In secondary prevention, statins significantly decreased
mortality and morbidity, regardless of gender, age and presence
of risk factors or diabetes.12 The Cholesterol Treatment Trialist
(CTT) analysis showed that a LDL-C reduction by 2 mmol/L
would decrease the major CV events (MACE) risk by 45%.13

Statins were considered to be the pillars of anti-LDL-C
treatments in the 2019 ESC/EAS guidelines.3 Statins have
a class effect in reducing CV risk, but different statins have
different degrees of LDL-C lowering, ranging from 30 to 50%

High LDL-C levels have a cumulative effect on CV risk; therefore,
it is advisable to start antilipidaemic treatment as early as
possible, in order to reduce the exposure to high LDL-C levels
and to delay development of CV events.

Figure 1.

Relationship between LDL-C and CVD (adapted from ref 8).
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Considering that high LDL-C levels (>190 mg/dL) lead to a
5-fold increase of 30-year risk of coronary artery disease
(CAD), maintaining lower LDL-C levels from a young age helps
reduce the CV risk. 3 Therefore, the benefit-to-risk ratio for
long-term use of statins is highly favourable as there are few
potential side effects associated with this treatment. However,
some categories of patients, such as the elderly, female and
those with low body mass index, hypothyroidism, renal–
hepatic impairment, polypharmacy that affects CYP 450
metabolism and vitamin D deficiency, may be at a higher risk
of adverse events and should be monitored during therapy. 3
Both in the USA and Europe, current guidelines recommend
the use of statins in the elderly (>75 years old) for secondary
prevention, as elderly patients are generally at a higher risk of
CV events. 3,14 In a meta-analysis, the use of statins was shown
to result in reducing major CV events per mmol/L reduction
of LDL-C by age at randomisation in the elderly population.15
This analysis also demonstrated that patients over the age
of 75 benefited from statin treatment and, although RRR
was lower than that in younger patients (RRR 13 versus 21%),
the ARR was evident (ARR 0.5% per year/mmol/L reduction
of LDL).15 However, the choice of therapy in elderly
patients must be considered carefully, especially in light
of potentially associated comorbidities. 3 It is advisable
to start at low doses and titrate up especially in frail patients.
Patients with chronic kidney disease (CKD) are also at high
risk for CV events. Guidelines recommend the use of statins in
patients with non-dialysis-dependent moderate-to-severe CKD;
statins that are mainly eliminated by the hepatic route, such as
atorvastatin, fluvastatin and pitavastatin, should be preferred,
whilst those metabolised via CYP 3A4 should be avoided
because they might lead to adverse events.3 Furthermore, the
dose of statins should be decreased from standard levels in
stage 5 renal disease (GFR <15 mL/min/1.73 m2).3

drugsincontext.com

of patients discontinue therapy.18 The EUROASPIRE IV Survey on
Cardiovascular Disease Prevention and Diabetes study concluded
that only 37% of patients with CAD remained on their original
treatment dose after 6 or 12 months of follow-up.19 The main
reason for discontinuation of statin therapy is the occurrence of
side effects (mostly myalgia).18 Muscle symptoms associated with
statins (SAMS) may be due to the so-called ‘nocebo’ effect and
are very difficult to properly identify. The best way to manage
SAMS is to interrupt statins for 4–6 weeks, check the creatine
kinase (CK) levels and restart treatment with a lower dose or with
another molecule. Therefore, it would be essential to follow-up
the patients who are taking statins to ensure compliance to
therapy.3 A structured, team-based, patient-centred intervention
could be effective to improve compliance to therapy.
Achieving similar compliance levels between trials (around
80%) and real-world setting represents the next challenge, and
significant effort must be made to optimise the adherence to
treatment and drug intake.20

Focus on pitavastatin
Pitavastatin is a competitive 3-hydroxy-3-methylglutaryl
coenzyme A (HMG-CoA) reductase inhibitor that is available
in the European Union (EU). It is used to reduce elevated
total cholesterol and LDL-C levels in adults with primary
hypercholesterolaemia and combined (mixed) dyslipidaemia
(Table 2). The presence of the cyclopropyl group in its
molecular structure (Figure 2) guarantees a high affinity
binding to HMG-CoA reductase and reduces the extent of
cholesterol synthesis, with a more potent effect than that
reported for simvastatin and pravastatin.21

There is also some concern about a potential increased risk of
intracerebral haemorrhage, especially in patients with a prior
stroke raised by the Lipitor In The Prevention Of Stroke, For
Patients Who Have Had A Previous Stroke (SPARCL) study.16
However, these data have not been substantiated in other
studies, and a meta-analysis on statins in patients with previous
stroke including more than 40 trials showed that these drugs
clearly decreased mortality and recurrence in stroke survivors.17

Six large (n>325), randomised, double-blind, double-dummy,
active comparator-controlled, multinational or multicentre,
phase III or IV studies evaluated the short-term efficacy of
pitavastatin in adult patients with uncontrolled primary
hypercholesterolaemia or combined (mixed) dyslipidaemia
regardless of dietary measures.22–26 Across the studies, patients
were treated with pitavastatin (1, 2 or 4 mg) or an active
comparator (atorvastatin or simvastatin at an equipotent
dosage, or pravastatin at a dosage corresponding to that
currently indicated in the USA and Europe) once daily for 12
weeks. Pitavastatin was generally equally effective compared
to equipotent dosages of atorvastatin and simvastatin22–24 and
was superior to pravastatin25,26 concerning the mean change
from baseline of LDL, HDL, total cholesterol, triglycerides and
rate of patients who achieved target LDL-C level. Assessment
of the long-term effectiveness of pitavastatin showed that the
drug provided sustained reduction of LDL-C levels compared
with baseline over a 44–60 weeks treatment period, where the
National Cholesterol Education Program and EAS LDL-C target
levels were generally maintained in four extension studies.27

In clinical practice, the main problem associated with prolonged
use of statins is the loss of compliance over time. It has been
reported that within 1 year of initiating statin therapy, about 50%

Based on the results from clinical trials and on the concept
that the clinical benefit derives from LDL-C lowering, the 2016
ESC/EAS guidelines included pitavastatin amongst the three

There is a concern about increased risk of diabetes with statins.
Patients who suffer from hypertension, multiple risk factors,
obesity and metabolic syndromes may have an increased risk of
developing new onset diabetes, especially with high doses of
statins.3 Studies have shown that pravastatin and pitavastatin
have a neutral effect on glycaemic parameters, although the
clinical relevance of the increased glycaemia by statins still
needs to be fully understood.3

Tokgözoglu L, Zamorano JL. Drugs in Context 2020; 9: 2020-4-4. DOI: 10.7573/dic.2020-4-4
ISSN: 1740-4398

4 of 11

MEETING REPORT – Current perspectives on the use of statins in the treatment of dyslipidaemic patients

Table 2.

Summary of the effects of pitavastatin as
monotherapy on lipid profile.

Lipid

Effect (up to)

LDL-C

−47%

HDL-C

+29%

TC

−22%

TG

−32%

Non-HDL-C

−41%

HDL-C, high-density lipoprotein cholesterol; LDL-C, lowdensity lipoprotein cholesterol; TC, total cholesterol

Figure 2.

Molecular structure of pitavastatin.
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lopinavir/ritonavir combination therapy, and it should be used
with caution in people treated with fibrates or niacin.
Given its clinical effectiveness and its favourable
pharmacokinetic profile, the use of pitavastatin was
investigated in various clinical settings, such as acute coronary
syndrome (ACS), CAD, diabetes and metabolic syndrome,
human immunodeficiency virus (HIV), and kidney disease.
Similar to other statins (atorvastatin), pitavastatin increases
HDL-C levels and is neutral on the incidence of new onset
diabetes or alteration in the glycaemic metabolism.29
In patients with HIV, pitavastatin shows a lower incidence of
liver or muscle toxicity and other toxicities that may result
from statin therapy. HIV-infected patients face an increased
risk for CVD, estimated at 1.5 to 2-fold as compared with an
HIV-uninfected person. Statins are the preferred agents for
reducing the risk for CVD amongst HIV-infected populations
based on guidance extrapolated from general population
(HIV-uninfected) cholesterol-treatment guidelines. Pitavastatin
represents the statin of choice for this class of patients, as it has
similar cholesterol-lowering effects compared to rosuvastatin
and atorvastatin, with very little adverse drug interactions with
antiretroviral therapy or effects on glucose metabolism.30 The
‘Randomized Trial to Prevent Vascular Events in HIV (REPRIEVE)’
showed that in comparison with placebo, the use of pitavastatin
calcium (4 mg/day) resulted in the primary prevention of major
adverse CV events (MACE) in 7500 people with HIV with low-tomoderate traditional risk and stable antiretroviral therapy.31
Furthermore, as pitavastatin is mainly eliminated via the liver, a
dose reduction is not required in patients with kidney disease.32

most potent monotherapy statins (along with atorvastatin and
rosuvastatin) in reducing LDL-C by 50%.2 When monotherapy
is not effective in reducing LDL-C, the 2019 ESC/EAS guidelines
recommend combination therapy, between high-potent statins
with ezetimibe, fibrates and Proprotein convertase subtilisin/
kexin type 9 (PCSK9) inhibitors.3
As pitavastatin is characterised by a low potential for drug–
drug interactions, its use as part of combined therapy is
possible even in presence of polypharmacy. Indeed, the
cyclopropyl group on pitavastatin diverts the drug away from
metabolism by CYP 3A4 and allows only a small percentage of
the drug to be transformed by CYP 2C9, whereas other statins
are predominantly metabolised by cytochromes (lovastatin,
simvastatin and atorvastatin by CYP 3A4, although fluvastatin
and rosuvastatin are metabolised by CYP 2C9). In human
hepatic microsomes, both pitavastatin acid and lactone were
poorly metabolized, whereas lactone metabolites from other
statins were shortly removed by CYP isoenzymes.27 This may
explain why the concomitant administration of pitavastatin
with drugs that inhibit CYP isoenzymes did not modify
the incidence of muscle-related adverse drug reactions,
which were described in the post-hoc analysis of the Livazo
Effectiveness and Safety (LIVES) study.28 To date, pitavastatin
is contraindicated only in patients treated with cyclosporin or

HDL-C: an insight into lipidomics
The levels of HDL-C associated with the lowest risk of CVrelated death, coronary heart disease (CHD) and myocardial
infarction (MI) have been defined based on data from the
Copenhagen cohorts: 40–80 mg/dL (1–2 mmol/L) in men and
100 mg/dL (2.5 mmol/L) in women.33
Statin therapy is frequently associated with changes in HDL-C
levels that are inversely proportional to the progression of
coronary atherosclerosis, even in patients with low levels of
LDL-C.34 HDL increases regulated by statins seem to enhance
the ‘reverse cholesterol transport’ pathway, in which excess
cholesterol is eliminated from peripheral cells and moved into
the liver via HDL to be excreted in the bile.35 Statins are already
known to favour HDL-C production, and pitavastatin produces
significantly greater and more stable HDL elevations over time
than other statins. However, it is unclear whether this effect
provides a further CV benefit.
Patients with type 2 diabetes mellitus (T2DM), metabolic
syndrome, HIV infection and kidney disease are usually
diagnosed with atherogenic dyslipidaemia and show
dysfunctions in HDL-C.36 For instance, data from the
Framingham study showed an association between low HDL-C
levels and high CV risk in patients with insulin resistance in the
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presence of T2DM or metabolic syndrome.37 Similarly, patients
with high levels of triglycerides and insulin resistance have a
remarkably high CV risk, because of the pathogenic role of
triglyceride-rich lipoproteins in atherosclerosis development.37
Furthermore, pitavastatin greatly reduced the plaque volume
per 1% increase in HDL-C compared with other statins
(atorvastatin, pravastatin, rosuvastatin, simvastatin).38 All these
findings suggest that pitavastatin may play a role in improving
HDL levels and functionality.
The analysis of HDL lipidome in patients with T2DM with
dysfunctional HDL in the Copenhagen cohort indicated that
abnormal HDL particles were smaller than those retrieved
from healthy participants, with an unbalanced plasmalogen/
apo-A I ratio.39 A larger cohort study performed in Australia
found three types of abnormal lipids (ceramides and two
plasmalogen) in patients with T2DM.40
The CAPITAIN study (An Open Label Study of the Chronic
and Acute Effects of Pitavastatin on Monocyte Phenotype,
Endothelial Dysfunction, and HDL Atheroprotective Function
in Subjects with Metabolic Syndrome) showed that pitavastatin
progressively normalised the triglycerides-to-cholesterol ratio
within 6 months of treatment, without modifying glucose
metabolism or significantly changing HDL levels.41 Furthermore,
the study suggested that pitavastatin enhances plasmalogen
production, and, although the biochemical mechanism is
not completely understood, this might be clinically relevant
in reducing oxidative stress and inflammation.41 Moreover,
an effectiveness analysis showed that pitavastatin treatment
resulted in a significant decrease of high-sensitivity C‑reactive
protein (CRP) levels in patients with metabolic syndrome,
whereas high-molecular-weight adiponectin levels did not
change.42 This observation suggests that pitavastatin can delay
the progression of coronary atheroma by affecting HDL-related
inflammation and oxidation, which are common in people with
metabolic syndrome and T2DM.
Therefore, pitavastatin seems to regulate the metabolism of
HDL-C, an effect that may reduce atherosclerotic disease by
decreasing both oxidation and inflammation.

New onset diabetes
Observational studies and meta-analyses of randomised clinical
trial data have reported a 2–12% increased risk of new-onset
diabetes associated with statin therapy depending on the
population treated and the statin used.43 The risk-to-benefit
ratio decreases using statins at moderate or low doses and
choosing pravastatin, lovastatin and pitavastatin over other
statins.44 Potential actions of statins on beta cell functions
have been identified: reducing glucose transporters (GLUT2)
expression, thereby limiting glucose uptake; upregulating LDL
receptors, thus increasing the cholesterol uptake; reducing
coenzyme Q10 levels, thus impairing mitochondrial function and
adenosine triphosphate (ATP) production and inhibiting L-type
calcium channels, thus decreasing the amount of calcium in the
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cytosol, with negative influence on insulin secretion.43 All these
effects might perturb glucose regulation and induce diabetes.
Each statin has a peculiar, potential diabetogenic effect, with
pravastatin and fluvastatin that seem to exhibit neutral effects
on glycaemic parameters.45 A post-hoc analysis from the
Pravastatin or Atorvastatin Evaluation and Infection Therapy–
Thrombolysis in Myocardial Infarction 22 (PROVE-IT TIMI 22)
trial comparing glycaemic control between patients with
T2DM, who received atorvastatin 10 mg, pravastatin 10 mg or
pitavastatin 2 mg per day (n=279), showed blood glucose levels
and glycated haemoglobin (HbA1c) only increased amongst
atorvastatin-treated patients.46 These results are consistent
with those observed in a subanalysis of the Collaborative
Study on Hypercholesterolemia Drug Intervention and Their
Benefits for Atherosclerosis Prevention (CHIBA) study in which
45 Japanese patients with T2DM and hypercholesterolaemia
received pitavastatin 2 mg or atorvastatin 10 mg for 12
weeks.47 The use of atorvastatin significantly increased serum
glycoalbumin and slightly HbA1c, whereas pitavastatin did
not show an obvious effect on the levels of these proteins.47
The CAPITAIN study showed that a 6-month treatment with
pitavastatin 4 mg did not change the mean fasting plasma
glucose, homeostasis model assessment index, insulin levels,
insulin/glucose ratio or HbA1c levels from baseline in people
with metabolic syndrome.41 In the Livalo Effectiveness and
Safety (LIVES) study, HbA1c levels were significantly reduced
(0.28%; p<0.001) in amongst 308 patients with T2DM after 104
weeks of pitavastatin treatment.48 Results from larger trials are
awaited to fully confirm these observations.
The position of current guidelines on the use of statins in
patients with T2DM is multifaceted, but all refer to the results
of the Collaborative Atorvastatin Diabetes Study (CARDS)
study (2004 patients). The CARDS study compared atorvastatin
10 mg to placebo: the time to first occurrence of acute CHD
events, coronary revascularisation or stroke were significantly
prolonged in patients with diabetes without prior CV events,
treated with atorvastatin.49 The net benefit presented in the
CARDS study supports the recommendation of statins for
primary and secondary prevention of diabetes in the current
American College of Cardiology (ACC), American Diabetes
Association and ESC/EAS guidelines. Only young people with
type 1 diabetes should be excluded from statin therapy.

Adherence to therapy
In a study conducted in 1996 patients with recent MI (median
age 54 years), the probability of acquiring definite familial
hypercholesterolaemia (FH) was present in 9% of patients,
where 42.8% of them were not on statins prior to their MI.
Amongst FH patients, 63.3% were discharged on high-intensity
statins, but only 17.8% had LDL-C<70 mg/dL at their 1-year
follow-up.50 In another observational study in about 1000
elderly patients with hypercholesterolaemia (93% hypertension,
31% previous MI or stable angina), statins were recommended
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to 77% of patients: 39.8% adhered to the treatment constantly,
41.2% intermittently and 18% refused it. Furthermore, most of
the patients stopped the therapy less than 3 months following
prescription, reporting as main reasons for discontinuation
fear of adverse reactions (46%), lack of motivation (29.4%),
polypharmacy (27.6%), memory problems (26.5%), side effects
(11.7%) and cost (13.5%).51 In a large dataset from a Veteran
Affairs Study (n=347,104), during a mean follow-up of 2.9 years,
85,930 patients (24.8%) died.52 A low adherence to highintensity statins was associated with a greater risk of death,
compared with moderate- or low-intensity statins. Even in
those patients, who had an adherence of 70–89% to statin
therapy, the risk of mortality was higher (+7%) in the higherintensity versus the moderate- or low-intensity groups.53

CV risk reduction
Intensive versus non-intensive lipid-lowering treatment has
been evaluated in secondary prevention in many different trials.
High-intensity regimen further decreased primary endpoint (a
composite of CV death, non-fatal MI, non-fatal ischaemic stroke
or unstable angina requiring emergency hospitalisation).53 In
the Randomized Evaluation of Aggressive or Moderate Lipid
Lowering Therapy With Pitavastatin in Coronary Artery Disease
(REAL-CAD) study, two pitavastatin dosages (4 versus 1 mg)
were compared; 4 mg reduced the incidence of CV death, nonfatal MI, non-fatal ischemic stroke or unstable angina by 19%.54
Many clinical trials demonstrated that early and intensive statin
treatment in CAD is effective in reducing CV events. Statins are
recommended in all patients with MI, according to the recent
2019 ESC and ACC guidelines.3,14 As stated in the 2019 American
Heart Association (AHA)/ACC guidelines, high-intensity statin
treatment should be started as early as possible especially in
patients at very high risk of arteriosclerotic CVD.14 The 2018
guidelines of the Japanese Circulation Society recommend
to administer the maximum tolerable dose of a strong statin
in patients with ACS.55 Since 1994, prospective trials with
statins have been conducted in Western countries and Japan:
in the USA and Europe, the LDL-C target to achieve a clinical
benefit was established below 70 mg/dL, whilst in Japan, it was
higher. Only recently, with the increase of patients at high CV
risk in the general population, the Japanese Atherosclerotic
Society decided to decrease the LDL-C target to ≤70 mg/dL.56
Furthermore, in Japan in the ESTABLISH study, ACS patients who
successfully underwent percutaneous coronary intervention
were randomised to receive atorvastatin 20 mg/day or to
control their diet. In the control group, atherosclerotic plaques
increased after 6 months, whereas in the atorvastatin group,
the number of plaques significantly decreased.56 Furthermore,
statins significantly reduced LDL-C levels by 41%.57 In the
JAPAN–ACS trial, atorvastatin and pitavastatin were compared
in a larger cohort of ACS patients. Both drugs significantly
decreased LDL-C and non-HDL-C levels and reduced the plaque
volume in 10 months,58 thus confirming the results achieved in
the ESTABLISH trial. In the ex-EXTABLISH study, the 5-year CVD
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event rate was significantly reduced by 46% in patients with
plaque regression compared with that achieved in patients with
plaque progression, suggesting that plaque regression was
associated with long-term positive clinical outcomes.59
In another retrospective, observational study, patients with
stable CAD achieved plaque stabilisation with pitavastatin
(4 mg/day), but not with a 9-month controlled diet, and
plaque stabilisation was dependent on the degree of LDL-C
reduction.60
High-intensity pitavastatin is beneficial compared with lowdose statins in patients with stable CAD. REAL-CAD was a
prospective, multi-centre, randomised, open-label study that
enrolled more than 13,000 patients who were randomised to
receive high (4 mg/day) or low (1 mg/day) doses of pitavastatin
and were followed for 36–60 months. The primary endpoints
of the study were CV death, non-fatal MI and cerebral
infarction and unstable angina pectoris requiring emergency
hospitalisation. High-dose pitavastatin achieved a higher
reduction in LDL-C levels, with a stable difference of 14.7 mg/dL
over time.54 High-sensitivity CRP levels were also significantly
reduced in the high dose group and were unchanged in the
low dose group compared with baseline values.54 After a 5-year
follow-up, the primary endpoints were significantly reduced
(RRR: 19%) in the high-dose group.55 Concerning the safety
outcomes, there were no differences between the two groups,
in term of rhabdomyolysis, muscle complaints, new onset of
diabetes mellitus and laboratory test abnormalities.54 The REALCAD study demonstrated that the administration of maximum
doses of statins would be the preferred strategy in patients
with established CAD, irrespective of the baseline LDL-C levels.

Conclusion
Recent ESC/EAS guidelines have proposed lower LDL-C goals
to reduce the CV risk. There are many challenges to achieve
these novel goals, such as defining the most convenient
therapeutic strategy to reduce and maintain low LDL-C
levels over time, reducing potential side effects of longterm therapy and optimising the adherence to therapy. The
early use of high-efficacy statins (atorvastatin, rosuvastatin,
pitavastatin) should be advised in order to lower LDL-C levels,
especially in patients who are at moderate or high CV risk.
In this respect, the choice of pitavastatin versus other strong
statins shows many potential advantages, given the same
anti-lipidaemic properties. The null effect of pitavastatin
on glycaemic profile reduces the risk of new-onset diabetes
occurrence in patients with metabolic syndrome and in the
presence of non-metabolic conditions such as HIV, all of which
are suggested to alter glucose regulation. Low drug–drug
interactions and the prevalent hepatic metabolism allow the
use of pitavastatin in patients treated with polypharmacy, with
concomitant disease, and in particular renal disease. Thanks
to these distinct features, pitavastatin represents a valuable
option to accomplish the goals proposed in the 2019 ESC/EAS
guidelines.
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