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Abstract

Elevated low-density lipoprotein cholesterol (LDL-C) is unanimously recognized as a major modifiable risk factor related
to the development of atherosclerotic cardiovascular disease (ASCVD). Consistent evidence confirms that reducing LDL-C
is associated with reduction of major adverse cardiovascular events (MACEs), with benefits proportionally related to initial
individual CV risk and absolute reduction of LDL-C levels. The recent European guidelines on cardiovascular prevention
have proposed a revised approach in cardiovascular risk evaluation, taking into account a renewed consideration of the
interaction between risk factors and possible confounding factors (e.g., age). Although for patients considered to be at high
and very high cardiovascular risk the need for stringent risk factors treatment is clearly stated, for those who are at low-
to-moderate cardiovascular risk the issue is more debated. For those latter subjects, current guidelines indicate that risk
factor treatment is generally not necessary, unless the impact of CV risk modifiers, lifetime CV risk and treatment benefit
may be substantial. In addition, despite the estimated low-to-moderate short-term CV risk, the early appearance of even
mild LDL-C level elevations may contribute to impair long-term CV prognosis. Therefore, encouraging the achievement of
desired LDL-C goals through tailored conservative lifestyle changes and, if necessary, pharmacologic strategies should not
be excluded categorically in all low-to-moderate risk individuals. In this review, we summarize the most recent evidence
that may influence the choice to treat or not to treat LDL-C elevations in subjects at low-to-moderate risk and the suggested
therapeutic tools aimed at achieving the recommended LDL-C goals.
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1 Introduction

Atherosclerotic cardiovascular disease (ASCVD) remains
one of the main cause of morbidity and mortality world-
wide. Elevation of plasma LDL-cholesterol (LDL-C) and
apolipoprotein (apo) B-containing lipoproteins levels are
causally related to ASCVD, due to their pathophysiological
role in atherogenesis [1]. Evidence from patients with famil-
ial hypercholesterolemia has strongly supported the concept
that lifetime exposure to elevated LDL-C values is unequivo-
cally related to the early development of ASCVD [2]. Also,
during the last decades, epidemiological data and Mendelian
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randomization studies have confirmed that lower LDL-C
levels are associated with improved cardiovascular prog-
nosis; furthermore, randomized clinical trials have further
supported the overwhelming evidence that greater LDL-C
lowering reduces ASCVD risk both in primary and second-
ary prevention [3, 4]. The new European cardiovascular
prevention guidelines emphasize the importance of the lat-
ter concept, indicating dyslipidemias as one of the primary
risk factor in which is possible to intervene with extremely
important beneficial effects on CV prognosis [5]. In order
to define the goals of any ASCVD prevention strategy and
to choose the appropriate LDL-C-targeted intervention, it
is essential to have a precise estimate of the subject global
CV risk. Thanks to the recently revised ASCVD stratifica-
tion models, it is possible to obtain a 10-year CV risk esti-
mation for geographic areas at different CV risk, to extend
risk estimation to different age groups (i.e., older adults), to
improve CV risk measures by using non-HDL-C levels, and
to provide cumulative CV risk estimates instead of CV risk
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mortality only. Moreover, the possibility to improve CV risk
classification in younger individuals, by using lifetime CV
risk estimates, further helps to define specific LDL-C goals
and to select the appropriate therapeutic strategy depending
on the degree of the LDL-C lowering required.

Despite the assumption that the lower the LDL-C val-
ues the better the ASCVD risk improvement is particularly
stressed and widely accepted for the secondary CV preven-
tion, the choice to treat or not low-to-moderate CV risk
subjects and the preferred goals for risk factors treatment
are often controversial and require a more complex balance
of benefits and downsides [6—8]. Hence, individualization,
stepwise approach, correct communication and decision
sharing are integral part of the updated recommendations
in lower risk categories. The aim of this review is to present
the recommended tools and criteria to define the low-to-
moderate risk subject and the current cholesterol-lowering
strategies to be preferred in this cardiovascular risk category.

2 Cardiovascular Risk Scoring and Risk
Categories

The ASCVD risk consists in the likelihood to develop a
fatal or non-fatal cardiovascular event over a defined time-
frame and it depends on the possible prognostic interaction
between several CV risk and protective factors. ASCVD
risk groups should be considered as a “continuum’ and not
a set of sharply separated categories, although indicative
thresholds are required for choosing individual targets of
intervention. The conditions that affect cardiovascular risk
can be divided into modifiable and non-modifiable. Non-
modifiable are essentially determined by genetics and cannot
be changed through lifestyle or therapy. They consist of eth-
nicity [9], familiarity and age [5]. Modifiable risk factors, on
the other hand, are susceptible to intervention and have been
unanimously identified as cigarette smoking, blood pressure
(BP) elevation, diabetes mellitus (DM), adiposity and ris-
ing in apo-B containing lipoproteins [5]. Individual car-
diovascular risk is also influenced by the possible presence
of protective factors, although their actual benefit remains
debated. Among these, the one most studied is HDL choles-
terol (HDL-C) levels, which are inversely associated with
cardiovascular risk [10]. However, Mendelian randomization
studies or randomized controlled trials did not suggest that
increasing HDL-cholesterol (HDL-C) can result in a reduc-
tion in cardiovascular risk [11]. Similarly, the protective role
of estrogen, pointed to as evidence for the lower incidence of
ASCVD in young women, is still debated [12].

Many risk evaluating systems have been designed for CV
risk assessment, in particular for those defined “apparently
healthy people”, namely without DM, chronic kidney disease
(CKD), familial hypercholesterolemia (FH) and ASCVD.
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In the august 2021, new guidelines for cardiovascular
prevention have been released [5], in which the Systematic
Coronary Risk Estimation (SCORE) algorithm, thought for
risk assessment in primary prevention, has been updated.
The new edited SCORE?2 introduces innovations to over-
come some critical issues highlighted in the previous one
(SCORE), helping to estimate more appropriately a patient's
cardiovascular risk. As in the past edition, SCORE2 is cali-
brated by geographic areas based on specific national cardio-
vascular mortality data. Country-specific CV risk is strati-
fied into four categories (low, moderate, high and very high)
and not two (low and high) as in SCORE. Some countries
have therefore seen their CV risk reclassified, such as Italy,
which is now considered a moderate-risk country.

Firstly, SCORE2 estimates 10-year risk of total CV
events, considering also non-fatal in addition to fatal events.
This adjustment makes the algorithm able to estimate the
burden connected to morbidity as well as mortality. Sec-
ond, the new risk score is applicable to a wider age group,
extended if compared to the previous model beyond to 70
years old. In addition, the lipid variable used in SCORE2
is no longer total cholesterol, but non-HDL-C, a parame-
ter more realistically close to the plasma concentration of
Apo-B containing lipoproteins and better correlated to long-
term CVD risk [13]. Furthermore, in the different age ranges
(< 50; 50-69; > 70 years old), different CV risk estimates
may define the same subject risk category; thus, a low-to-
moderate risk subject will be defined by an estimated CV
risk < 2.5%, < 5% or < 7.5% in subjects aged < 50, 50-69 or
> 70 year, respectively. Using the SCORE algorithm in peo-
ple aged more than 65 years old, overestimation of ASCVD-
related mortality might result despite relatively low levels
of the individual CV risk factors, possibly encouraging the
achievement of more “aggressive” risk factors goals in this
age group. Indeed, CV risk estimate might be inaccurate in
older people if we equate the impact of the different CV risk
factors in all age’s categories [14]. In order to contrast CV
risk overestimation and possible risk factors overtreatment
in the elderly, the new Systematic Coronary Risk Estima-
tion—Older Persons (SCORE-OP) has been proposed. The
algorithm, available for over 70-y people, is calibrated con-
sidering the weaker association between CV risk factors and
ASCVD observed with aging as well as the competing risk.

Another limitation observed using SCORE algorithm was
related to risk estimation in younger people; in this latter cat-
egory, a low age-related absolute risk can be estimated even
in the presence of an isolated elevation of an individual risk
factor, which may suggest subsequent harmful consequences
during life span [15]. To obviate this issue, the recommen-
dation for younger adults is to use a lifetime CV risk tool.
The LIFE-CVD model, validated for low- and moderate-
risk countries, analyzes the benefit in terms of disease-free
years gained for every ~40 mg/dL (1 mmol/L) reduction of
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LDL-C levels. This gain is estimated differentially accord-
ing to the presence or absence of the following risk factors:
smoking habit, systolic blood pressure, non-HDL-C levels,
age, and sex. This tool not only may provide a guide for the
choice of the most appropriate treatment in younger sub-
jects at apparently lower CV risk, but may also support the
communication with the patient aimed at sharing the most
appropriate treatment strategy. Thanks to the valorization
of this tool, the awareness around the lifelong action of an
individual risk factor might be improved and the importance
of early intervention, supporting treatment decisions, further
implemented.

3 Cardiovascular Disease Risk Categories:
The Low-to-Moderate Risk Subject

As mentioned above, regarding primary ASCVD preven-
tion, the population may be roughly divided into two broad
categories, according to the presence or absence of specific
comorbidities, including chronic renal disease (CKD), famil-
ial hypercholesterolemia (FH) and type 2 diabetes mellitus.
In the apparently healthy population, without the mentioned
comorbidities, the likelihood of developing a major adverse
cardiovascular event (MACE) at 10 years, estimated through
the SCORE2 and SCORE-OP risk charts, allows placing the
patient in a specific risk category depending on the exposure
to different risk factors and according to the age group they
belong to.

A 10-year CV risk is considered very high when
SCORE2/OP is > 7.5% in individuals younger than 50 years,
> 10% in those aged between 50 and 69 years, > 15% in
individuals older than 70 years. In contrast, high cardiovas-
cular risk occurs when SCORE2/OP is 2.5% to < 7.5% in
individuals younger than 50 years, between 5 and 10% in
those aged 50 to 69 years, 7.5% to < 15% in those older
than 70 years. Finally, as previously stated, in patients at
low-to-moderate 10-year cardiovascular risk, SCORE2/OP
will be < 2.5% in individuals younger than 50 years, < 5%
in individuals aged 50-69 years, < 7.5% in individuals older
than 70 years. A separate discussion should be made for
patients with type 2 diabetes mellitus over 40 years of age
who have a short-lasting disease (< 10 years), in the absence
of both overt target organ damage (TOD) and additional car-
diovascular risk factors. These patients, although not eligible
for SCORE?2/OP algorithm, must be considered at moderate
cardiovascular risk according to ESC guidelines.

In order to better define the individual cardiovascular
risk and to make a more convinced decision on the goals
to be achieved and the treatment measures to be taken, the
new European guidelines on cardiovascular prevention have
expanded the range of possible modifiers of CV risk [5].
Among these, markers of organ damage such as carotid

atherosclerotic plaque (defined as ultrasound evidence of an
intima-media thickness (IMT) > 1.5 mm or as a wall thick-
ening > 50% of the surrounding vessel wall), left ventricu-
lar hypertrophy, microalbuminuria or estimated glomerular
filtration rate (éGFR) reduction (i.e < 60 mL/min/1.73 m?)
are certainly of relevant importance. Although these vari-
ables are not included in the SCORE2/OP algorithms, their
correlation with cardiovascular morbidity and mortality is
well established [16]. In the complex assessment of cardio-
vascular risk there are also other non-traditional risk modi-
fiers. Family history and genetics, ethnicity, psychosocial
and socioeconomic factors, clinical scenarios that determine
frailty, are all important influencing elements.

While in the high and very high CV risk patients the treat-
ment of risk factors is recommended or at least to be con-
sidered in a large proportion of them, in the patient at low-
to-moderate cardiovascular risk, the therapeutic approach is
controversial. In this latter category, there is the tendency to
limit pharmacological treatment to selected cases in which
lifestyle modification are unable to achieve the CV risk goals
and possibly according to additional opportunity issues.

4 Cholesterol-Lowering in Low-to-Moderate
Risk Subjects: Rationale and Strategies

In consideration of the causal role of LDL-C in ASCVD
and the evidence of a linear relationship between LDL-C
and ASCVD risk reductions, cholesterol-lowering treat-
ment constitutes the cornerstone of any CV prevention
strategy [5, 17]. The clinical benefit that can be obtained
with cholesterol-lowering therapy depends both on the initial
individual CV risk and on the absolute reduction of LDL-C
that is achieved; thus, the intensity of the treatment must be
modulated as to obtain more ambitious goals (lower LDL-C
levels) in patients at higher CV risk. Consistent with this and
with the results of several clinical trials, and in accordance
with the principle "the lower the better" (i.e., the greater
the absolute reduction in LDL-C and the greater the benefit
in terms of CV risk reduction), the recommended LDL-C
goals in patients at high and very high CV risk are achieving
LDL-C values < 70 mg/dL and < 55 mg/dL, respectively,
in addition to the decrease in LDL-C > 50% from baseline
[5, 6].

Importantly, the relationship between LDL-C and
ASCVD risk is strongly amplified when duration of follow-
up and cholesterol-lowering treatment is longer. Therefore,
the cumulative lifelong exposure to LDL-C plays a crucial
role in influencing ASCVD risk [1]. Accordingly, even
mild elevations in plasma LDL-C in young adults (LDL-C
> 100 mg/dL) are associated with a significant long-term
increased risk for ASCVD and related mortality [18, 19].
Therefore, even mild elevation of plasma LDL-C levels
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in subjects at lower short-term CV risk might exert an
unfavorable impact on long-term CV risk. This assumption
is clearly evidenced by the discrepancy in estimated risk
from 10-year ASCVD risk and lifetime CV risk scores in
younger adults with early elevations in plasma LDL-C.
In addition, plasma LDL-C level lowering is associated
with ASCVD events reduction in young adults at low CV
risk [20]. Thus, with respect to LDL-C, along with the
statement “the lower the better” for patients at higher CV
risk, “the earlier the better, for longer” statement should
be also considered for patients at lower estimated CV risk.
Importantly, 2019 ESC/EAS guidelines recommend an
LDL-C goal of less than 116 mg/dL for low-risk subjects;
LDL-C < 100 mg/dL has been recommended by the more
recent guidelines in low-to-moderate risk subjects, thus
further underlining the need of a tailored and effective
cholesterol-lowering strategy for this patients’ categories.

In order to ensure the achievement of the recommended
therapeutic goals, the 2021 cardiovascular disease preven-
tion guideline propose a stepwise approach in the choice
and possibly intensification of treatment [5]. Despite the
general rule proposed by these guidelines is to reserve a
conservative approach based on lifestyle intervention in
low-to-moderate risk individuals, risk modifiers, lifetime
CV risk and treatment benefit, along with patient prefer-
ences should be considered in order to integrate the latter
conservative approach with the 2019 ESC/EAS recom-
mendations regarding the tailored LDL-C target-driven
intervention strategy [6].

5 Lifestyle Interventions Affecting
Cholesterol Levels

5.1 Diet

Higher consumption of fruit and vegetables, legumes, nuts,
vegetable oils, fish and whole grains, along with the replace-
ment of animal fats with PUFAs, a lower intake of trans-
fatty acids, red and processed meats, refined carbohydrates,
and salt, are associated with a lower incidence of CV events
[21]. In detail, regarding fruit and vegetable consumption,
a 4% reduction in fatal cardiovascular events was observed
for each daily serving of fruits (i.e. 77 g) and vegetables
(i.e. 80 g) [22]. The new ESC guidelines on cardiovascular
prevention recommend a minimum fruit and vegetable con-
sumption of 2-3 servings (200 g) per day in each category
[5]. Overall, the impact of healthy diets on plasma LDL-C
levels is variable and strongly influenced by adherence and
long-term persistence. In this context, dietary fibers, particu-
larly in substitution of saturated fat, has beneficial effects on
plasma lipid profile [23].
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5.2 Physical Activity

Physical activity and particularly aerobic exercise has been
found to improve CV prognosis by favorably influencing
several CV risk factors, including dyslipidemias [21, 22].
Studies focusing on the relationship between physical activ-
ity and HDL-C have reported that HDL-C levels are more
sensitive to aerobic exercise than LDL-C [22]. This is of
particular importance in relation to the evidence showing
that HDLs exert anti-atherosclerotic effects and physical
activity improves HDL function and HDL-C levels as well
[24, 25]. The effect of physical activity on LDL-C is gener-
ally inconsistent, although plasma levels of the highly ath-
erogenic small-dense LDL particles are reduced by aerobic
exercise, and the average size of LDLs is increased [26].
These beneficial effects of physical activity on lipid profile
are generally paralleled by a significant reduction in fasting
and post-prandial [27] triglyceride levels when applied to
patients with elevated triglyceride levels [22].

5.3 Body Weight Management

Altered body composition, commonly understood as obesity
(body mass index (BMI) >30 kg/m?) or overweight (BMI
25-29 kg/mz) influences cardiovascular risk [28]. Irrespec-
tive of the composition of the weight loss strategy, reducing
body weight was associated with a significant decrease TC,
LDL-C VLDL-C and triglyceride levels; however, there was
only a modest correlation between extent of weight loss and
changes in lipid levels [29]. Weight loss was overall associ-
ated with an average LDL-C lowering of 0.2 mmol/L and
TG lowering of 0.13 mmol/L [30]. Among different macro-
nutrient composition contributing to weight loss, low carbo-
hydrate diets were associated with greater triglyceride than
LDL-C level reductions [31].

5.4 Nutraceuticals

Although outcome studies demonstrating that cholesterol-
lowering nutraceuticals could improve CV prognosis are
still lacking (except for the case of xuezhikang), the use of
selected safe and effective nutraceutical has been proposed
as to improve the quality of the cholesterol-lowering treat-
ment, possibly increasing the chance to achieve LDL-C
goal in clinical practice [5]. More importantly, the 2019
ESC/EAS guidelines [6], along with a number of position
statements and consensus documents [32, 33], support the
possible use of some cholesterol-lowering nutraceuticals in
combination with additional lifestyle interventions in order
to amplify their respective cholesterol-lowering impact. A
recent International Lipid Expert Panel (ILEP) position
paper reported that some nutraceuticals with an evidence
for a lipid lowering impact (e.g., red yeast rice, beberine,
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curcumin, isoflavones) may also produce improvement in
markers of systemic inflammation [34] and arterial func-
tion [35].

6 Drugs Affecting Cholesterol Levels
in Lower Risk Subjects

Although drug treatment does not represent the first line
therapeutic choice for subjects at low-to-moderate CV risk,
this latter approach might be considered in specific condi-
tions in order to achieve the recommended LDL-C goals.
In particular, for individuals in which lifestyle changes
show moderate success at reducing LDL-C, as indi-
cated by LDL-C> 115mg/dL in low risk subjects and by
LDL-C> 100mg/dL in moderate risk subjects, preferably
every 12 weeks lipid profile monitoring and enhanced edu-
cational interventions might be appropriate. When adher-
ence to lifestyle changes is poor and LDL-C levels still
persist significantly higher than recommended goals, nutra-
ceuticals (e.g., single agent or combination formulations)
and/or low-dose statin therapy and/or ezetimibe (especially
in those with statin intolerance or not willing to use statins)
in combination with continued lifestyle intervention might
be considered with the aim to achieve the recommended
LDL-C goals [36]. It is important to underline that albeit
statins and ezetimibe represent the more effective choles-
terol-lowering drug strategies for selected low-to-moderate
risk subjects, their cholesterol-lowering efficacy should be
always balanced with the risk to benefit ratio in such a lower
risk category of subjects. In addition, further beneficial
effects (e.g., anti-inflammatory, endothelium protective, etc.)
have been related to statin and ezetimibe therapy [37-39].

While the availability of bempedoic acid might possibly
represent an additional pharmacological tool for subjects at
different CV risk, especially those with statin-related side
effects, the use of the more potent Proprotein convertase
subtilisin/kexin type 9 (PCSK9) inhibitors (i.e., anti-PCSK9
antibodies and inclisiran) is currently recommended for the
highest risk patients categories.

Statins represent the cornerstone of cholesterol-
lowering treatment both in the primary and second-
ary prevention of ASCVD. Through the inhibition of

3-hydroxy-3-methyl-glutaryl-CoA reductase (HMG-CoA),
they reduce cholesterol synthesis, increase liver expression
of the LDL receptor and the uptake of Apo-B containing
lipoproteins. These effects result in the significant reduc-
tion of plasma LDL-C levels and, to a lesser extent, of
triglyceridemia.

According to the type, dose and their cholesterol-lower-
ing efficacy, statins are classified in low intensity, moder-
ate and high intensity (Table 1). The efficacy of statins in
reducing LDL-C levels translates into a significant preven-
tion of ASCVD events and deaths [3, 40, 41]. Particularly,
a 1 mmol/L (~ 40 mg/dL) reduction of LDL-C during sta-
tin treatment is estimated to result in a reduction of major
ASCVD events by approximately 20-25% [8].

The clinical efficacy of statins may be conditioned by
poor treatment adherence, which is greatly responsible for
the inability to achieve the recommended LDL-C goals,
especially in the long-term [42]. Statin intolerance is often
reported as a major determinant of poor treatment adher-
ence and persistence, although the most recent evidence
has resized these phenomena. Accordingly, a recent meta-
analysis of 176 studies with 4.143.517 patients showed that
the worldwide prevalence of statin intolerance, defined
according to the criteria of the International Lipid Expert
Panel (ILEP), the National Lipid Association (NLA), and
the Luso-Latin American Consortium (LLAC), is 9.1% [43].
Among the reported adverse effects, the most frequent are
statin associated muscle symptoms (i.e., statin-associated
muscle symptoms abbreviated as “SAMS”, ranging from
myalgia to the rare rhabdomyolysis), the increase in liver
transaminase levels and new-onset diabetes mellitus [5, 6].
Nocebo effect has been found to be a significant contribu-
tor to SAMS [43]. Irrespective of the nature of statin intol-
erance, statin treatment discontinuation is associated with
increased risk of first or recurrent ASCVD events [44].

Other than statins, ezetimibe, a drug reducing the intes-
tinal cholesterol absorption, represents an additional valu-
able therapeutic tool to reduce LDL-C levels. The efficacy
in reducing LDL-C, supported by indirect evidence from
genetic studies [45], is also confirmed by a large number
of randomized clinical trials. Although with an interper-
sonal variability partially linked to the individual intesti-
nal cholesterol absorption capacity, when administered as a

Table 1 Examples of commonly
used statins classified based on
effectiveness in reducing LDL

Low intensity
LDL-C reduction < 30%

Moderate Intensity
LDL-C reduction 30-49%

High intensity
LDL-C reduction > 50%

cholesterol Simvastatin 10 mg

Pravastatin 10-20 mg

Simvastatin 20-40 mg -
Atorvastatin 10-20 mg Atorvastatin 40 mg
Rosuvastatin 5-10 mg Rosuvastatin 20 mg

Pravastatin 40-80 mg -

Daily dosages
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monotherapy, ezetimibe is able to reduce LDL-C by 15-22%
[46]. Greater LDL-C lowering efficacy (approximately
21-27%) is achievable when ezetimibe is administered in
combination with statin treatment [6]. A proposed explana-
tion for such an evidence is related to the enhanced intes-
tinal cholesterol absorption associated with statin therapy,
which may be better antagonized by ezetimibe. Although the

PRIMARY PREVENTION

LDL-C reductions elicited by ezetimibe are generally mod-
est compared with statins, it should be also considered that
even a small LDL-C reduction that is sustained over a long
period of time may provide a benefit in terms of ASCVD
risk reduction. Accordingly, mild LDL-C reduction was par-
alleled by a significant reduction of ASCVD risk [47, 48].

[ Apparently healthy people 1

without Target Organ Damage or

Short standing DM (< 10 years)
other CV risk factors

‘ Consider: AGE and SCORE2/0P

< 50 Years 50 - 69 Years >70 Years
<2,5% <5% <7,5%
r
( LOW TO MODERATE CV RISK , ( MODERATE CV RISK )
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Physical activity
Body weight control
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Other?
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Fig. 1 Decision-making and strategies algorithm for cholesterol-lowering therapy in patients at low-to-moderate cardiovascular risk. DM, diabe-
tes mellitus; CAC score, coronary artery calcium score; CCTA, coronary computed tomography angiography
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Current guidelines recommend the use of ezetimibe
in combination with statins when the LDL-C goal is not
achieved by using appropriated doses of high intensity
statins. In addition, the use of ezetimibe should be consid-
ered as an alternative to statins in patients with confirmed
statin intolerance, possibly in association with PCSK9 inhib-
itors, depending on patients ASCVD risk and the distance
from the recommended LDL-C goal.

Importantly, the efficacy of the mentioned major lipid
lowering drugs does not change in patients with lower base-
line LDL-C levels [49]. This evidence, along with the rec-
ognized deleterious impact of long-term exposure to even
mild LDL-C elevations [19], further support the possible
use of these drug categories in selected subjects at low-to-
moderate risk.

7 Improving Cardiovascular Risk
Management

Optimizing cardiovascular risk management is a complex chal-
lenge in which treatment adherence is the most important goal.
Complexity of treatment regimens, psychosocial factors, and
poor doctor-patient communication are the three main varia-
bles that negatively affect adherence to treatment. The problem
of treatment adherence is of greater significance in primary
cardiovascular prevention than in secondary, as it affects up to
50 percent of patients [50]. A frequent reason for poor treat-
ment adherence lies in statin intolerance, which is more often
driven by subjective muscle complaints, termed statin-associ-
ated muscle symptoms (SAMS), than by laboratory or clinical
changes [51]. Although scaled down in recent literature [43],
intolerance to statin treatment remains a major problem. The
use of alternative drugs such as approved PCSK9 inhibitors in
the treatment of patients at high cardiovascular risk is a use-
ful tool to overcome this issue. Some studies have shown that
quality of life and treatment adherence improve after starting
treatment with anti-PCSKO9 [52, 53]. The use of new drugs,
burdened with fewer side effects, and characterized by relative
simplicity of treatment regimens, may also play a role in low to
moderate risk patients in the future. Of paramount importance
remains the ability to communicate to the patient the potential
long-term benefits of behavioral and drug therapy, involving
the patient in the decision-making process.

8 Conclusions

The binomial of elevation in plasma LDL-C levels and expo-
sure to low-to-moderate CV risk is highly represented in the
general population and may account for a significant increase
in population attributable risk, due to both elevated frequency
of this metabolic alteration and the recognized causal asso-
ciation between cumulative exposure to LDL-C and ASCVD

risk. Based on this, early identification of subjects with even
mild LDL-C elevations and appropriate 10-year CV risk
stratification, possibly integrated with lifetime CV estimates
in younger individuals, represent the cornerstones of CV pre-
vention in these risk categories. The decision-making process
for cholesterol-lowering therapy in patients at lower CV risk
could be based on the distance of the "current" LDL-C level
from the recommended LDL-C goal as a key information to
plan the more appropriate prevention strategy (Fig. 1). General
and specific lifestyle interventions should always represent the
background of treatment of dyslipidemia in patients at low-
to-moderate risk; in the condition in which the difficulty of
achieving therapeutic goals with lifestyle changes is foresee-
able, safe and effective cholesterol-lowering nutraceuticals
might improve LDL-C goals achievement. Low dose statin
therapy and/or ezetimibe might be additional therapeutic tools
to be considered in case of failure to achieve the recommended
LDL-C goals; however, patients’ preferences, risk to benefit
ratio and pharmaco-economic issues should be considered in
lower risk individuals. Additional lines of pharmacological
cholesterol-lowering therapy need to be evaluated in consid-
eration of the above-mentioned issues and specific prescrip-
tion/reimbursement criteria.
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