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Abstract

There is now overwhelming evidence supporting the cardiovascular benefits of
lipid control. However, despite international recommendations, there is still a big
proportion of patients that do not achieve proper lipid control. This outcome is of
special interest in low and middle-income countries where higher cardiovascular
risk has been reported. Different barriers complicate lipid management in Mexico.
These include non-medical determinants of health, risk factors, disease distribution,
socioeconomic resources and the health system. In this article, we provide an
overview of the characteristics and challenges involved in achieving appropriate lipid
control in the Mexican population. Providing a depth understanding of the patient
and healthcare system barriers aid to facilitate the development of more effective
strategies for improving lipid management according to the country’s necessities

and resources.
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Introduction

Elevated Low-Density Lipoprotein cholesterol (LDL-c) and elevated no High-
Density Lipoprotein cholesterol (non-HDL-c) are major contributors to the
development and progression of Cardiovascular Disease (CVD). It is estimated that
~60% of Coronary Artery Disease (CAD) is associated with high cholesterol levels
[1-3]. This highlights the importance of early diagnosis and the implementation of
adequate treatment. In view of the overwhelming evidence showing the benefit of
reducing LDL-c in cardiovascular morbidity and mortality, the Mexican guideline
for the diagnosis and treatment of dyslipidaemias has recently been revised to align
with international guidelines and to promote lower lipid target goals in at-risk
populations (established atherosclerotic cardiovascular disease, diabetes, very high-
risk patients) [2-5]. In addition, comparatively elevated estimated rates of people
at high risk have been reported in low- and middle-income countries compared
to wealthier countries. This factor escalates the human impact of the problem [6].
Additionally, despite the large amount of evidence supporting Lipid-Lowering
Therapy (LLT) as the cornerstone treatment of dyslipidaemias, several studies have
reported low proportions of established LLT and lipid control across different
populations [7-16]. This trend is especially the case in low- and middle-income
countries where socioeconomic factors can influence access and adherence to more

potent lipid-lowering therapies.

Little is known about lipid management in Mexico, this manuscript aims to provide
a comprehensive overview of the current state of knowledge on the management
of dyslipidaemias in Mexico. A focus is given to national recommendations and

Mexico’s country-specific barriers which adversely impact lipid management.
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Barriers in lipid-lowering management in Mexico treatment goals (14.1% achieved LDL-c 70-55 mg/dL and 19.3%

Different studies including the Mexican registry to obtain achieved a more strict goal of LDL-c<55 mg/dL). The failure to

achieve LDL-c goals was substantial even among patients receiving

cardiovascular data (REMECAR Registry) have consistently

. . . . moderate and high-intensity statins, justifying the need for more
shown big proportions of patients not achieving the recommended & v > Justifying

LDL-c goals [17] potent LLT in a meaningful proportion of patients. Furthermore,
8 ‘ 29.9% of this high-risk population were not on any LLT at the

A recent report of LLT in the Mexican population showed that time of the visit. The principal barriers to achieving lipid control

only one-third (33.4%) of the patients with ASCVD attending for i Mexico are summarized in Figure 1.
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Figure 1: Barriers to lipid-lowering management in Mexico.

Lifestyle and cardiovascular risk factors in Mexico

Table 1: Smoking, overweight/obesity and diet data distribution

Previously reported data showed a high prevalence of patients in different countries.

resenting a high cardiovascular risk in Mexican population [2,6]. i
p . & & . bop [2.6] Japan | Belgium K|:Jn|:‘ed Mexico
Different factors contribute to these results. mgcom

. . . . Smokers (%) 16.7 15.4¥ 14.5* 7.4*
Firstly non-medical determinants of health play an important role,
while tobacco consumption in Mexico is relatively low (7.4%) Overweight or obese 27.2 55.4¥ 64.2 74.1"

population (%)
[18]. Compared with other countries (e.g. 9.4% USA, 14.5% UK,
. . . . Total fat supply (Grams per

19.8% Spain), obesity and overweight represent one of the major capita per day) 89.2 1734 | 1387 | 1021
problems in our population. Mexico has one of the highest rates Total calories supply S 2300 1205 163
of obesity globally shown in the Table 1, 74.1% of the Mexican (Kilocalories per capita per day)

opulation is overweight or obese and this problem is extendin: i
pop . e g . ) an P' ' . g Total protelr? supply (Grams 88 1003 1062 917
to earlier stages in life with a historic increase in child obesity [18- per capita per day)
20]. This is of special interest in the topic as it has been proven Sugarsupplglg?; percapita | ., 0.5 385 44
that atherosclerosis starts in childhood and risk factor control in perday
the early stages of the disease has an important impact on future Vegetables supply (Kilos per | o, 135.9 79.3 66.5

. . . . capita per day)
outcomes [2]. While diet and lifestyle play a crucial role, other
. . . .. Note: *Data form 2020, ¥Data from 2018

non-modifiable factors such as genetics aggravate this condition.
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Another concerning matter is the increase in the prevalence of
classical cardiovascular risk factors reported from 2012 to 2018.
A prevalence of 10.3% to 21.4% of Diabetes Mellitus (DM) and
18.4% to 42.6% of hypertension have been reported in different
national surveys [5,21]. Higher prevalence has been observed
in selected populations, and more alarming are the low rates of
awareness, treatment, and control [17,22,23]. Another factor
associated with lipid control is the presence of Non-Alcoholic Fatty
Liver Disease (NAFLD). Few reports have found an increased risk
for NAFLD in Mexican population due to lifestyle and genetic
factors. NAFLD has been related to hepatic overproduction of very
low-density lipoprotein particles and dysregulated clearance of
lipoproteins from the circulation, which makes diet management

and LLT fundamental among these patients [24-27].

Some other particular characteristics among the Mexican

population include an increased prevalence of metabolic syndrome
and DM compared with other populations. Interestingly, the lipid
profile also presents a distinctive pattern, previous small reports
have suggested that Latin American countries have a higher
prevalence (12.9% to 24.7%) of increased triglycerides, low
HDL-c, elevated Non-HDL-c, and normal or mildly elevated
LDL-c which may contribute to residual CVD risk [17,28-30].
Gender also plays a role, as lower HDL-c levels have been detected

among Hispanic/Latin women [2].

Individualizing Current

recommendations

Lipid goals: guidelines/

Due to the importance of the topic many countries and societies
are continuously updating their recommendations regarding
lipid management. A summary of current guidelines and

recommendations is provided in Table 2.

Table 2: Summary of Mexican clinical practice guidelines, ACC/AHA and ESC guidelines, and cardiovascular risk recommendations

for lipid lowering management.

Mexican clinical practice guideline AC.CIA!-IA ESC guideline
guideline
Globorisk '
CV risk calculator used Office risk ASCVD Risk SCORE 2 & SCORE2-OP
Lab risk calculator Estimator
calculator
Country
Country Height* Sex Sex
Demografics Gender Weight* Age Countr
Age Gender Race y
Age
Elements Total-cholesterol
required for CV Laboratory Total-cholesterol Non HDL-cholesterol
) HDL-cholesterol
risk calculator
Office Systolic Blood Systolic Blood Systolic Blood Systolic Blood pressure
pressure pressure pressure
. . . . Diabetic Smoker
Medical History | Smoker Diabetic Smoker Treatment for HTN Smoker
Applicable age 40-80 years 40-79 years 40-89 years
Low risk Globorisk<10% ASCVD Risk<5% <50y 50-69y 270y

Moderate risk Globorisk 10-19%

Risk Calculator

“Intermediate”
ASCVD Risk 7.5-

“Low to moderate”| “Low to moderate”| “Low to moderate”

interpretation

SCORE2<2.5% SCORE2<5% SCORE2-OP<7.5%
<20%
SCORE2 2.5 SCORE2-OP 7.5
i i i - 0, i 0, 0,
High risk Globorisk 20-29% ASCVD Risk>20% t0<7 5% SCORE2 5 to<10% t0<15%
Very high risk Globorisk 30-39% SCORE2 = 7.5% SCORE2 = 10% | SCORE2-OP = 15%

Extreme high risk Globorisk > 40%

Exclude patients with history of

Comments .
coronary artery disease and stroke

Intended for
patients with

LDL-C<190 mg/ | Intended for apparently healthy patients without ASCVD,
dL (4.92 mmol/L), |diabetes, CKD or FH Adjusted tables for low, medium, high
without ASCVD, and very high risk Fatal and non-fatal events
not on LDL-C

lowering therapy

Note: ASCVD: Atherosclerotic Cardiovascular Disease, SCORE2: Systematic Coronary Risk Estimation 2 SCORE2-OP: Systematic Coronary Risk Estimation 2-Older
Persons, CKD: Chronic Kidney Disease, FH: Familial Hypercholesterolemia. *For BMI calculation which substitute the laboratory data

666

Interv. Cardiol. (2023) 15,2: 664-672



Review Article

In brief, LDL-c reduction is now recommended by all
international guidelines, with more intense treatment goals
recommended for those at higher risk [3,4,31]. Consistently with
the European Society of Cardiology (ESC) and the American
College of Cardiology/American Heart Association (ACC/AHA)
guidelines, the Mexican lipid control guidelines recommend
stratification according to risk categories and Cardiovascular (CV)
risk estimation [2-5,31,32]. Different LDL-c goals are defined
based on the risk category to achieve the best risk/benefit ratio [2-
4,31,33]. The 2018 ACC/AHA guidelines recommend<70 mg/dL
as a goal for patients with Atherosclerotic Cardiovascular Disease
(ASCVD) [2], while the 2019 ESC guidelines recommend<55
mg/dL with a stepwise approach [3]. In 2022, the American
College of Cardiology published an expert consensus, which
equalizes with the European criteria and recommends an LDL-c
goal<55 mg/dL in patients with clinical ASCVD at very high risk
[34]. The Mexican guideline makes a distinction between stable
chronic ASCVD (LDL-c goal<70 mg/dL) and recent ASCVD
(Acute coronary syndrome<l year), ASCVD complicated with
diabetes and/or extensive/diffuse ASCVD, these patients to be
considered at extremely high risk (LDL-c goal<55 mg/dL) [5].
This distinction has important pharmaco-economic implications,
extremely high-risk profile corresponds to subpopulations that
have been shown to benefit the most with more potent therapies
(iPCSKD9) [5], hence insurance policies can justify the addition of

these therapies if necessary.

The risk estimation calculator also varies across guidelines (Table 2).
Although international datasets and national registries across the
globe have contributed to the development of the risk calculators
used in the current guidelines [2-4,31], Mexico does not have a

country-specific risk estimator.

Recently, the Mexican Society of Cardiology updated its
guidelines recommending the use of Globorisk as the preferred
tool to evaluate CV risk for Mexico. Globorisk was calibrated
in Mexican population, however, it is important to mention,
this CV risk calculator was derived from US studies including a
proportion of the Hispanic/Latin population and was calibrated
with national surveys, the risk score was developed for an age break
of 40-80 years and only evaluates fatal cardiovascular disease. In
this context, the recently published 2021 ESC Guidelines on
CVD prevention in clinical practice have introduced the new
SCORE2 and SCORE2-Older People (SCORE2-OP) with
CV risk thresholds according to age, which was re-calibrated to
estimate both fatal and non-fatal CV risk [4]. SCORE2-OP takes
into account the increase of non-CVD mortality risk associated
with age and provides a more accurate risk estimation in older
people that may help to reduce the excessive use of medication
in this vulnerable population [4,35]. However, it was developed
for European population. The SCORE2 should not be used in

young patients (<40 years), which is an important limitation as
in recent years there has been an increase in ASCVD in younger
populations. The ACC/AHA guideline uses the ASCVD risk
estimator; this score can be used in an age between 40-79 years.
This calculator was derived from community-based studies in the
US to estimate 10-year risk hard outcomes (MI and stroke, both
fatal and nonfatal), and also provide a lifetime ASCVD risk [2]. A
more extensive/ detailed comparison between guidelines is beyond
the scope of this review. It is important to recognize that most
of the data used to build the risk scores derived from studies in
selected populations and thus the impact of other baseline factors
influencing risk, including genetics and risk enhancing factors are
not well established. This draws attention to the importance of

long-term real-world registries from different regions.

Medical professionals should be familiarized with the evaluation
of cardiovascular risk and implement said evaluation in their
regular practice as it is an inexpensive tool and may help weigh the
risks with the expected benefits associated with more potent LLT.
Unfortunately, in many cases, this critical clinical step is omitted
in primary care due to patient overload and restricted consultation
time. This oversight results in inappropriate CV risk stratification.
The exclusive use of the reference values provided by the laboratory
to norm the clinical strategy without individualizing target goals
according to risk (higher risk=lower LDL-c goals) can result in an

insufficient treatment [36].

Importantly, regardless the guideline of choice, lifestyle changes
and LDL-c reduction ( 2 50%) in patients with established
ASCVD are well-established recommendations as it has proven
substantial benefit in clinical outcomes, hence more potent
strategies should be considered for these patients to achieve the
LDL-c goal. It is important to underline that the risk stratification
and the therapeutic recommendations used should correspond to

the same guideline.
Diagnosis and follow-up

Early diagnosis and accurate characterization of the type of
dyslipidaemia (e.g. polygenic, familial hypercholesterolemia,
hypolipoproteinemia (a), hyperalphalipoproteinemia, among
others) are fundamental for proper management. These phenotypes
requireacompletelipid profile for their detection, itisrecommended
that lipid measurements include total cholesterol, HDL-c,
Non-HDL-¢, LDL-c (direct laboratory measurement should be
preferred to the calculated method) and triglycerides. Additional
measurement of ApoAl, ApoB, VLDL-c and lipoprotein (a) are
valuable to detect atherogenic dislipoproteinemia and should be
performed if possible, in particular in patients with suboptimal
LDL-c lowering response to statins [2-5]. Unfortunately, many
centers in Mexico only perform basic lipid profiles and in many

cases, LDL-c determination is calculated rather than measured.
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The use of additional tests is still a matter of debate. Coronary Artery
Calcium (CAC) score and/or carotid ultrasound can help to detect
subclinical disease and re-stratified the risk. Given dyslipidaemias
are in general asymptomatic, determining the extension of the
disease could be relevant in patients with moderate risk and to
evaluate the progression of the disease [2-5]. However, it is limited
in primary care and in the public health system as they required

specialized centers and can represent out-of-pocket expenses.

Other non-classical tests/biomarkers such as high-sensitivity
C-reactive protein, homocysteine, extracellular vesicles, pulse
wave velocity, growth differentiation factor-15, fibrinogen, ankle-
brachial index, and uric acid have been related to cardiovascular
risk [37-41]. These tests may provide useful information and
complement the evaluation in selected cases where initiating
therapy may be considered borderline. However, their use in
clinical practice is controversial since many of them have not
demonstrated yet net benefit in improving clinical outcomes,

security and cost-effectiveness.

While the state-of-the-art tests are important to understand the
underlying pathophysiology and future therapies, in the context
of developing countries where the availability and costs play an
important role, their clinical value needs to be considered. Hence,
extensive testing is not recommended routinely and clinical
reasoning based on medical history and physical examination must

prevail when making medical decisions.

Importantly, patients need to be advised of the importance of
follow up, even if lipid control is achieved, dyslipidaemia requires
constant monitoring as LIT is a dynamic issue. A proportion
of patients with previous control will present lipid levels above
thresholds at follow-up, many patients will have an initial
consultation and only schedule a follow-up visit if symptoms are
present when the progression of the disease has extended, this is
predominately challenging when patients do not understand the
chronicity and the implications of the disease. A study focusing on
lipid management programs and patient education demonstrated a
benefit of personalizing the therapy and empowering the patient on
lipid level improvement [42]. Consequently, a detailed discussion

with the patient is fundamental for long-term management.
Diet management and naturopathic

Lifestyle changes are recommended as first-line therapy for
CVD risk factor management [2-4,31], supported by studies
demonstrating the beneficial impact of physical activity and
diet on cardiovascular risk [43-50]. Moderate to intense aerobic
physical activity is advised for lipid control 3-4 times per week.
Additionally, different diets have proven to be effective in lowering
lipid levels such as Mediterranean diet, the USDA Food Pattern,
and the AHA Diet, among others [2]. The general recommendation

is to limit the intake of sweets, fats, and red meats, and increase
vegetables, fruits and non-tropical vegetable oils (such as olive oil),
nuts, poultry, blue fish, and whole grains [2,3,47,50]. However, it
has to be recognized the difficulty in achieving appropriate lipid
control with lifestyle changes alone. Successful management most
frequently will require specific and consistent dietary/exercise
programs and/or the assistance of other health professionals such
as dietitians, nutritionists, or exercise physiologists. Mexican
cultural food has a high content of fat and sugar and the recent
overload with convenient low-price fast food aggravates the issue.
The Mexican socioeconomic setting also represents a challenge for
the implementation of these measurements, as the appropriate
diets include products that can increase cooking expenses and
the extensive working hours leave restricted time for the required

physical activity.

The aforementioned issues cause lifestyle changes to be difficult
to implement, being more challenging with older age as lifestyle
patterns are already installed. In the sub-analysis of the REMECAR
registry, only 1.7% of the population self-reported to be taking any
dietary measures [17]. Although lifestyle change recommendations
are fundamental for all patients, in low-risk patients and mild
dyslipidaemias lifestyle management alone can be attempted,
whereas in more severe cases (e.g. secondary prevention, CV
enhancers) LLT should not be delayed. While many physicians
will initially recommend additional LLT, a growing proportion of
patients are showing personal preferences to avoid drug therapy
and use naturopathic approaches. Even though, some natural/
dietary strategies have shown an effect in lowering LDL-C (e.g.
Berberine, red rice yeast) [51-53], it needs to be remembered that
these strategies are not as effective as LL'T and despite their natural
properties they are not exempt from possible side effects and
interactions. Consequently, they should only be used in cases where

there is a definitive contraindication of LLT or as coadjutants.

It is important to emphasize that only a few strategies have been
scientifically studied in this context and they should not be
confused with natriuretic products that lack scientific evidence.
Unfortunately, in Mexico these products are not often regulated
and/or approved by proper medical authorities, the ingredients
might not be disclosed, and patients might not disclaim their
use during their medical history which makes it more difficult
to monitor their use, side effects, and interactions that can be

unpredictable.
Medication availability and adherence

Medication adherence continues to be one of the most important
barriers to achieving lipid goals. Many factors are involved in
not having correct medication compliance (polypharmacy, cost,
side effects). It is not uncommon that patients present multiple

comorbidities in addition to lipid alterations. This is especially the
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case in older age, when the debut of new chronic disease makes
polypharmacy a constant and increasing barrier. Every medication
added to a patient’s chronic treatment represents additional pills
to remember, additional costs, and an increase in the risk of side
effects/interactions that could result in treatment discontinuation.
Single combination pills are a useful tool to minimize poor
adherence in chronic diseases [54]. However, these medications
can be limited as one of the main barriers in Mexico is medication

costs and availability in the public health system.

Mexico hasafractionated healthcare system composed of private and
public systems. The public health system provides its beneficiaries
with a range of medications; however, it is limited to medications
and brands approved within the annual budget and supply. In
terms of LLT, while the efficiency of using combined or more
potent therapies is evident (e.g., high-intensity statins+ezetimibe,
PCSK9 inhibitors), these medications most frequently are not
included in public health insurance. Some public health systems
exclusively cover selected single combination pills (simvastatin-
ezetimibe) and several patients will require stronger therapies
to achieve lipid control. Only some public health systems have
approved the use of evolocumab for selected patients. Nonetheless,
patients require to complete a strict screening and fulfill certain
conditions to be eligible (e.g. extremely high-risk) and could be

restricted to monthly availability.

On the other hand, a very low proportion of the population
has insurance with medication coverage, hence most cases these
medications represent an out-of-pocket expense, which is a notable
barrier to implementing these therapies. The REMECAR registry
reported a very low proportion (0.5%) of patients receiving
PCSKY inhibitors after visiting specialized cardiovascular clinics,
even within patients with ASCVD only in ~1.3% were prescribed
these types of therapies despite two-thirds of the population did
not achieve the LDL-c¢ treatment goals [17]. The limited access
and the expense associated with more potent therapies increase
the non-adherence to medication and the use of other alternatives

resulting in inadequate control.

The use of generic medications is a common solution as they are
more economically accessible, however, long-term comparisons of
hard outcomes between these products are not frequently evaluated

and this must be considered when making clinical decisions.
Side effects vs. nocebo-effect

Another factor contributing to the reluctance in using LLT is
the risk of developing side effects (e.g. statin-associated muscle
symptoms, new-onset type 2 diabetes mellitus, hepatotoxicity)
[53]. The major concern in lipid management is statin-associated
muscle symptoms which are considered the most prevalent side

effect and one of the principal reasons for statin discontinuation.

Its presentation varies in severity from diffuse myalgias to its most
severe presentation, rhabdomyolysis. Although these side effects
have been well described in the literature, the incidence varies
between 1%-5% in controlled randomized trials and 5%-10% in
observational data [5,53,55]. While some populations are more
prone to present these side effects, sensitivity to statin dosage has

not been demonstrated in Hispanic/Latino population [2].

Even though statin intolerance could severely impact lipid
management, it must be distinguished from the so-called nocebo
effect caused by negative expectations about treatment side
effects. Unfortunately, the unregulated information distributed by
internet search and social media can be misleading and patients
might wrongly attribute another condition as an adverse event,
leading to higher reports of side effects. In our setting, this nocebo
effect has particular importance, as it has caused an increase in the
reluctance to use statins and to try natural solutions. Physicians
need to conduct a detailed interrogation (directed questionnaires
such as Statin-Associated Muscle Symptom Clinical Index) and
examination (e.g., use of biomarkers) to determine real statin
intolerance and determine the appropriate treatment modifications

[53,56].

It is important to remember that patients shouldnt be left
untreated especially high and very high-risk patients. Algorithms
have been developed to help reintroduce statin therapy, involving
reassessment and rechallenge of statins (unless side effects are severe)
by modifying the dosing regimen or using an alternative statin.
For example hydrophilic statins have less muscle penetration as
lipophilic statins are non-selective and can diffuse into extrahepatic
tissues [2,53,56]. Clinicians need to reassess, review past adverse
events and possible contributing factors and then rediscuss in detail
the potential risk-benefit of the reintroduction of statin therapy to
be able to make a shared decision [36,53]. Alternatively, newer

medication targeting other systems can be attempted if available.
Future Perspectives

The growing numbers in CVD across the world and studies
demonstrate the urgent need to improve lipid management. Current
efforts are focused in finding new alternatives to traditional statin
therapy. A detailed description of these investigations is not the
goal of the present review, it is however briefly worth mentioning
the therapies that are currently being explored and/or that might
become suitable alternatives for certain clinical scenarios in the
near future. First, Bempedoic acid has shown LDL-c reductions
between 17% and 25%. Bempedoic acid is a small molecule that
acts in the same pathway as statins; however, it blocks ATP-Citrate
Lyase (ACL) and has a selective activation in hepatocytes resulting
in a favorable safety profile for muscle symptoms and diabetes.

In this context the CLEAR (Cholesterol Lowering viz Bempedoic
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Acid, an ACL-Inhibiting Regimen) Tranquility trial confirmed
lipid reduction and safety in among hypercholesterolemic patients
with statin intolerance, providing new treatment options for
patients with this profile [57,58]. A second approach involves small
interfering RNAs (siRNAs) to selectively inhibit the production
of specific proteins. An example is Inclisiran, an ant-PCSK9
with a long-standing effect of 3-6 months. Phase I studies with
Inclisiran showed a reduction of PCSK9 levels and, in parallel,
a corresponding decrease in LDL-C [57,59,60]. The ORION-1
trial revealed a maximum reduction in LDL-C of 52.6% (300
mg two-dose) at 180 days, additionally, Inclisiran also promoted
reduction of other lipid components (non-HDL-C, triglycerides,
apolipoprotein B, and lipoprotein (a)) [60,61]. The long term
effect of Inclisiran and its impact on major adverse cardiovascular
events is currently under investigation (ORION-3;0RION-4).
Olpasiran in another siRNA directed to decrease Lp(a) has shown
us that Lp(a) an independent risk factor and primarily genetically
determined [57]. Other therapies being investigated include anti-
sense oligonucleotides (Vupanorsen which inhibits ANGPTL3
production, Volanesorsen targeting apolipoprotein C-III and
Pelacarsen to decrease Lp(a)) [57,59].

Conclusions

Mexico has some of these molecules available as part of clinical
trials, which provide clinicians with early experience on their use
and the possible challenges to expect in our population. Even
though some of them represent a promising alternative to improve
LLT and provide more personalized therapy, evidence of their
benefit/security is still to be determined and their use will still be

limited due to their cost.

Mexico’s socioeconomic situation in addition to the globally
recognized challenges in LLT makes lipid control a big health
burden for patients, clinicians, and the health system. Real-world
data provided by national surveys and longitudinal registries
including clinical outcomes are essential in understanding the
sociodemographic, medical, and healthcare characteristics that
impact LLT among different populations. Identifying the barriers
to achieving proper lipid control according to the country-specific
settings can help to determine specific strategies and national

recommendations.

It is evident that income level and out-of-pocket costs is a
fundamental barrier, however, it is not comparable with the
economic expenses associated to cardiovascular events. Improving
prevention and achieving cardiovascular risk control represents the
best cost/benefit strategy. While cost barriers could be unavoidable
due to the patient’s means, patient education (empowerment
and awareness) and continuous medical training in the topic are

essential to overcome other non-system related barriers.
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