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ABSTRACT

The purpose of this manuscript is to highlight the peculiarities of the Mexican population regarding the clinical expression, 
genetics, and treatment of lipid disorders. Furthermore, it is a call for action to address the existing gaps in care and research 
of dyslipidemias. The Mexican Mestizos are highly susceptible to metabolic disorders (i.e., low high-density lipoprotein choles-
terol concentrations, hypertriglyceridemia, abdominal obesity, and type 2 diabetes); these conditions are associated with ethnic-
specific genetic variants. On the other hand, despite the high prevalence of dyslipidemia in Mexican adults, there is a lack of 
awareness of these conditions. The public is not informed about the need for screening and the potential benefit of the lipid-
lowering treatments. Underdiagnosis and undertreatment are two of the main challenges to be solved. Dyslipidemias are not 
among the priorities of the health systems for the prevention of cardiovascular disease; access to laboratory resources and 
medications is insufficient in primary care units despite the proven cost-benefit of the treatment of lipid disorders. Evidence-
based public policies are needed to change the practice and allocation of assets to be capable of preventing cardiovascular 
diseases. Treatment of dyslipidemia should have a prominent role in any effort to decrease the number of preventable deaths 
caused by non-communicable diseases. (REV INVEST CLIN. 2018;70:211-6)
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INTRODUCTION

Dyslipidemias are common, multifactorial diseases 
that are major determinants of the cardiovascular 
risk. Genetic and environmental factors interact to 
determine the plasma lipid levels of a person and a 
population1. Its prevalence varies between countries 
and even through the years. Caucasians have higher 
cholesterol concentrations compared to those found 
in other ethnic groups, even if they live in the same 
region. In contrast, Asians have lower high-density li-
poprotein-cholesterol (HDL-C) levels2. Furthermore, 
some countries including China, Spain, and the United 
States have reported a decrement of plasma lipid lev-
els associated with a lesser number of cardiovascular 
deaths over the past two decades3. Therefore, peri-
odical assessments of the contribution of modifiable 
and non-modifiable factors that influence plasma 
lipid levels at the national level are needed to design 
and adjust the cardiovascular risk reduction programs. 
This manuscript summarizes the epidemiology of 
dyslipidemia in Mexico. Our purpose is to highlight the 
peculiarities of our population regarding the clinical 
expression, genetics, and treatment of lipid disorders. 
Furthermore, it is a call for action to address the exist-
ing gaps in care and research of lipid disorders.

EPIDEMIOLOGY OF DYSLIPIDEMIAS  
IN MEXICO

In Mexico, non-communicable diseases (NCDs) have 
become the major health problem, with type 2 diabe-
tes (T2D) and coronary heart disease as the leading 
causes of death in the adult population4. Contrary to 
what has been reported for other populations, Mexico 
has documented an increase in the prevalence and 
incidence of cardiovascular mortality and its main risk 
factors, including T2D, dyslipidemia, hypertension, 
overweight, and obesity, over the years. Probably, 
these data are influenced by the demographic transi-
tion that has occurred in our country in recent de-
cades, but above all, they could be attributed to the 
change in lifestyle to a more sedentary one and to a 
shift in food consumption of high-energy content 
food and high amounts of refined carbohydrates and 
saturated fat.

In the past few decades, there have been numerous 
reports about the prevalence of lipid abnormalities in 

the Mexican population. National surveys are the 
main source of evidence. Mexico is among the few 
countries in the Americas that have updated the prev-
alence of NCDs and their risk factors regularly. Na-
tionwide population-based health surveys have been 
performed with no difference in the inclusion or exclu-
sion criteria between studies5-7. A progressive incre-
ment in the mean plasma cholesterol levels has been 
observed in the time period covered by the health sur-
veys. In the first National survey, ENEC, conducted in 
1993, the mean cholesterol levels were 182.7 mg/dL; 
in the second one (ENSA, 2000), the mean value in-
creased to 197.5 mg/dL; and 6 years later, in ENSANUT 
2006, the mean cholesterol level was 198.5 mg/dL. 
Prevalence of hypercholesterolemia (defined as cho-
lesterol ≥ 200 mg/dL) changed from 27.1% in 1993 
to 43.6% in 2006, with an alarming growth registered 
in the younger subsets of the population. This rising 
trend was observed also for low-density lipoprotein 
cholesterol (LDL-C). Nearly 8 million Mexicans were 
candidates to pharmacological treatment to decrease 
their cardiovascular risk due to their LDL-C concen-
tration8.

The abnormality most frequently described in Mexico 
is hypoalphalipoproteinemia (HDL-C < 40 mg/dL). 
It is present in 60.5% (95% confidence interval 
58.2-62.8%) of the Mexican population, with a 
higher prevalence in men (68.1% vs. 54.0% in 2006). 
The prevalence has remained unchanged in the 
1993-2006 period, probably because of the strong 
genetic component that determines the HDL-C con-
centrations.

The prevalence of hypertriglyceridemia is higher in 
Mexico than that reported in the United States or 
Europe. In ENEC 1993, the mean triglyceride value 
was 213.4 mg/dL, with 42.3% of the population 
having levels over 150 mg/dL. In ENSA 2000, the 
mean triglyceride level was 181.7 mg/dL, and finally, 
in ENSANUT 2006, this mean value decreased to 
139.6 mg/dL, with 31.5% of Mexican adults being 
diagnosed with hypertriglyceridemia. It has been ob-
served that hypertriglyceridemia is more frequent in 
adults who live in metropolitan areas or in the central 
region of the country, without any influence being 
shown by educational level or socioeconomic status. 
It is well known that Hispanics have greater suscep-
tibility to have hypertriglyceridemia9. For example, in 
the United States, the Hispanic population has a 
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higher prevalence of hypertriglyceridemia (40.4% for 
men and 31.6% for women) compared to Caucasians 
and African-Americans.

Prevalence of dyslipidemia (according to NCEP-ATPIII) 
in adults living in Mexico City and in other six Latin 
American cities was described in the Cardiovascular 
Risk Factor Multiple Evaluation in Latin America (CAR-
MELA) study10,11. Notably, inhabitants of Mexico City 
had the highest prevalence for hypertriglyceridemia, 
with a mean plasma triglycerides concentration of 
183.19 mg/dL (n = 1722 Mexican adults). The prev-
alence of hypertriglyceridemia was higher in men 
(43.3%) than in women (23%). A clear age effect 
exists, showing a more atherogenic lipid profile in 
those individuals between 55 and 64 years old.

The Hispanic population has lower HDL cholesterol 
concentrations compared to other ethnic groups, 
even after adjusting for age, sex, waist circumference, 
body mass index, smoking status, and other possible 
confounding variables12. In this group, isolated hy-
poalphalipoproteinemia (low HDL-C with triglycerides 
in the normal range) is common. It is seen even in 
cases without any other metabolic syndrome traits.

The Mexican population has a remarkable social and 
ethnic diversity. Prevalence of dyslipidemia differs be-
tween the country’s regions. The Northeast areas, 
especially in highly industrialized cities, have an ele-
vated prevalence of cardiovascular disease and its risk 
factors (e.g., prevalence of hypercholesterolemia is 
58.4%)13. The same trend has been found in children 
and adolescents3,14. In contrast, the southern states 
of Mexico have a low prevalence of hypercholesterol-
emia (i.e., similar to that reported nationwide in 
1993); the highest prevalence of hypoalphalipopro-
teinemia (72%) is found in this area.

GENETICS OF DYSLIPIDEMIA IN MEXICO

Populations with Native American ancestry, including 
the Mexican Mestizo population, have an increased 
susceptibility to develop metabolic disorders, includ-
ing dyslipidemias. Studies to identify the reasons for 
this trend are at an early stage. Regrettably, Hispanics 
have been underrepresented in the international con-
sortia that have applied state-of-the-art technologies 
to study the pathogenesis of lipid disorders. 

Genome-wide association studies (GWAS) and exome 
sequencing consortia have made possible the identi-
fication of more than 175 loci involved in lipoprotein 
metabolism15. Evidence in Mexican Mestizos is limited 
to two GWAS studies. These reports confirmed many 
of the associations informed in Caucasians and iden-
tified several ethnic-specific genetic variants (located 
in ABCA1, MLXIPL, APOA5, APOC3, LPL, SIK3, and 
RORA among others) that influence triglycerides and 
HDL-C concentrations9. These newly identified asso-
ciations have been replicated by more than one 
group16-18. Furthermore, using a trans-ethnic ap-
proach (e.g., cross-population allele screen [CPAS])16, 
a large proportion of them has been confirmed. The 
best example of an ethnic-specific variant with a sig-
nificant effect on plasma lipid levels is the R230C 
variant of ABCA12,3. This variant is associated with a 
30% decrease of the ABC-A1 transporter, which plays 
a prominent role in HDL biogenesis. The R230C/
C230C risk genotype is common in Mayans (0.28), 
Purépechas (0.214), Yaquis (0.203), and Teeneks 
(0.179). It is absent in other ethnic groups (excepting 
some Asian populations). Its presence is associated 
with a mean decrement of 4% in HDL cholesterol 
concentrations; 12% of the HDL-C variance in the 
National Health Survey was explained by its presence. 
This variant is also associated with obesity. Ethnic-
specific risk variants have been reported for other 
metabolic conditions (an SLC16A11 hapl type for 
T2D or rs738409 at PNPLA3 for non-alcoholic ste-
atohepatitis) in populations with Native American 
background19. These groups include the Amerindian 
communities living in Canada and the United States, 
Mestizos living in the Latin American countries, and 
Hispanic residents living outside their countries. The 
Amerindians have suffered biological and human cri-
ses that have reshaped several times their environ-
ment, lifestyle, and the size of the population. Thus, 
this group has been under a selection process for 
centuries that may alter linkage disequilibrium pat-
terns and change the frequency of rare variants with 
major effects.

PRIMARY HYPERLIPIDEMIAS IN MEXICO

Familial combined hyperlipidemia (FCHL) is the most 
frequent primary dyslipidemia, affecting 1-6% of the 
general population and 10-20% of subjects with pre-
mature coronary artery disease. It is characterized by 
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a mild, fluctuating, and variable increase in plasma 
cholesterol, triglycerides, or both. The most distinc-
tive feature of this disorder is the presence of high 
plasma levels of apolipoprotein B (apoB), defined by 
a plasma level above the 90th population-specific per-
centile (108 mg/dL in Mexican men and 99 mg/dL in 
Mexican women). It is frequently associated with 
insulin resistance and the metabolic syndrome20. To 
date, the genetic cause of this condition is largely 
unknown. It is considered to be an oligogenic disor-
der with a complex mode of inheritance, since at 
least 3 chromosomal regions have been identified as 
responsible to increase the risk of suffering from this 
hyperlipidemia (1q21-23, 11p, and 16q), but their rela-
tive contribution is still unknown20. The strongest as-
sociation has been informed with a locus at 1q21-23, 
in which Upstream Transcription Factor 1 is the most 
likely candidate to explain it21,22. In addition, our 
group identified two variants that modulate apoB 
concentrations in FCHL kindreds (rs1349411, located 
at 12p13.31, and rs1424032, located at 16q21)23.

Familial hypercholesterolemia (FH) is the most com-
mon monogenic disorder that causes severe hyper-
cholesterolemia. FH is characterized by moderate-
to-severe accumulation of LDL particles in plasma 
due to decreased LDL clearance secondary to muta-
tions in either the LDL receptor gene (LDLR), in 
APOB, or in PCSK9. FH is a common cause of pre-
mature coronary artery disease, ectopic deposition 
of cholesterol (expressed as tendinous xanthoma-
ta), and premature cardiovascular death. A preva-
lence of 1/200-500 is calculated for the heterozy-
gous form of FH and 1/300,000-1,000,000 for the 
homozygous form, although recent data suggest 
that FH prevalence is greater than the originally con-
sidered. An FH Mexican national registry is an ongo-
ing multicenter effort that will contribute to the 
characterization of FH in our country24. Two ge-
netic studies have looked for the FH mutations in 
Mexicans. The most remarkable finding is that no 
mutation was observed in the FH genes in nearly 
40% of the cases; this feature has been previously 
reported in other non-Caucasian populations. Among 
cases with identifiable changes, LDLR mutations are 
the most common cause of FH in Mexico25,26. Four 
mutations had not been previously reported 
(Fs92ter108, C268R, Q718X, and Fs736ter743) 
and only one case had a mutation in APOB (R3500Q). 
Among the mutations in LDLR, some have been 

reported exclusively in Mexicans: c.682G>A (also 
referred as FH-Mexico), c.1055G>A (p.Cys352Tyr, 
FH-Mexico 2), and c.1090T>C (p.Cys364Arg, FH-
Mexico 3)27. To date, no FH case has been attrib-
uted to a PCSK9 mutation in Mexicans. Based on 
their prevalence and the large contribution that this 
condition has on the burden caused by cardiovascu-
lar disorders, a greater awareness and specific pub-
lic policies against FH are needed. Universal cover-
age, cascade screening among first-degree relatives, 
and continuous access to high-intensity statin ther-
apy have decreased the mortality of FH patients 
compared to that reported in the total population28. 
Here, we propose that FH should be included in the 
conditions covered by the Fund for the Protection 
against Catastrophic Expenses of the Popular Insur-
ance (“Fondo de Protección contra Gastos Catastró-
ficos,” “Seguro Popular ”). In addition, high-intensity 
statin therapy should be included in the drug catalog 
of every health system. These two actions will in-
crease access to care and increase adherence to 
lipid-lowering therapy. This initiative is just an ex-
ample of the work that is being done worldwide to 
improve and promote the recognition, diagnosis, and 
proper treatment of FH29.

QUALITY OF CARE OF DYSLIPIDEMIAS  
IN MEXICO

The main goal of the treatment of dyslipidemias is 
the prevention of cardiovascular events, which de-
pends on the existence of prevention programs, the 
early detection of risk factors, access to lipid-lowering 
therapies, and the long-term achievement of treat-
ment goals. In high-risk cases both, lifestyle changes 
and medications (i.e., statins) are required.

As it happens worldwide, dyslipidemias in Mexico are 
underdiagnosed and undertreated. Despite its high 
prevalence, only a small percentage of the affected 
subjects have been screened, are aware of their con-
dition, and are under treatment, and their plasma 
lipid levels are in accordance with the treatment goal 
set in the national guidelines. In the CARMELA study, 
where the prevalence of dyslipidemia was sought in 
seven cities in Latin America, it was found that only 
22% of previously diagnosed adults in Mexico City 
that qualified for having drug therapy was under ac-
tive treatment11.
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A major challenge to be solved is to increase access 
to health care and structured treatment programs. 
Despite the great progress that has been made in 
recent years, Mexico continues to be a country with 
large disparities and inequality in access and use of 
health services. In 2001, the Mexican Government 
opened the Seguro Popular program, which aims to 
provide health-care services to the uninsured popula-
tion and achieve the universal health coverage. De-
spite that, the percentage of the population that has 
had at least one plasma lipid measurement at least 
once in their lives remains low. In addition, screening 
programs are dissimilar between health-care systems. 
In many instances, random capillary cholesterol mea-
surements are used, instead of the recommended 
fasting lipid profile30. Furthermore, a large proportion 
of the individuals with abnormal lipid levels is not in-
cluded in treatment programs. Assessment of the 
overall cardiovascular risk and the identification of the 
cause(s) of dyslipidemia are rarely completed in pri-
mary care units. As a result, high- and low-risk cases 
are treated equally. In many instances, treatments are 
short-lived. Lack of awareness or motivation to re-
ceive treatment, no identification of the common bar-
riers to achieve adherence to medical treatment, and 
insufficient access to lipid-lowering drugs are the 
most frequent reasons for premature suspension of 
the treatment. High-intensity statin therapy is not 
available in the majority of the public health systems.

Data published at the Mexican Non-Transmissible 
Diseases Observatory (Observatorio Mexicano de En-
fermedades No Transmisibles [OMENT]) clearly show 
some of the challenges to be solved in the treatment 
of lipid disorders in public institutions in Mexico. The 
OMENT web page shows several sources of informa-
tion due to the fragmented nature of our health sys-
tem. Among 1,766,043 cases of chronic diseases 
treated at 12,424 primary care units coordinated by 
the Health Ministry, 27% had a cholesterol concentra-
tion >200 mg/dl. This percentage is lower than that 
reported in the general population; this observation 
suggests a high rate of missed diagnoses. Only 34.6% 
were treated for 4 or more years. Even more, only a 
small proportion of cases had statin therapy (13.2%), 
being pravastatin the most frequently used (11.2%). 
The pattern of care was the same in cases with or 
without cholesterol > 200 mg/dl. These observations 
clearly show that treatment is not implemented fol-
lowing the current guidelines. A complimentary source 

of information available at the OMENT is the “Red de 
Excelencia en Diabetes” (Excellence in Diabetes Net-
work). It contains data of 53,709 T2D cases treated 
at 137 primary care units. The prevalence of hyper-
cholesterolemia (36%) was lower than the reported 
in the general population. Nearly half of the cases had 
LDL-C < 100 mg/dL, but the pattern of statin pre-
scription (based on pravastatin) was the same re-
gardless patients achieved or not the LDL C target 
concentration. In summary, models of care for dyslip-
idemias in public health systems should be adapted 
to optimize the screening programs and the effective-
ness of therapy.

Policies of the health insurance companies should be 
supervised by regulatory agencies to ensure that all 
high-risk cases have access to the lipid-lowering drugs 
that they need to achieve the treatment goals.

CONCLUSIONS

In Mexico, where cardiovascular diseases and diabetes 
are the leading causes of premature death, the study 
and treatment of dyslipidemias remain as an area of 
opportunity. The study of the pathophysiology of 
lipid disorders in the Mestizo population could lead to 
innovative research. The selection process that has 
suffered this ethnic group for centuries may explain 
their susceptibility for having metabolic disorders (i.e., 
low HDL-C concentrations, hypertriglyceridemia, ab-
dominal obesity, and T2D) and the association of 
these conditions with ethnic-specific genetic variants. 
This racial group has been underrepresented in the 
majority of the international research consortia. On 
the other hand, despite the high prevalence of dyslip-
idemia in Mexican adults, there is a lack of awareness 
of these conditions. The public is not informed about 
the need for screening and the potential benefit of 
the lipid-lowering treatments. Patient-advocacy 
groups interested in lipid disorders are scant at an 
early stage of their development. Health profession-
als do not have enough training to do the differential 
diagnosis and for estimating the cardiovascular risk. 
Dyslipidemias are not among the priorities of the 
managers of the health systems in the prevention of 
cardiovascular disease; access to laboratory resources 
and medications is insufficient in primary care units 
despite the proven cost-benefit of the treatment of 
lipid disorders. Evidence-based public policies are 
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needed to change the practice and allocation of as-
sets in our health system to be capable of preventing 
cardiovascular diseases. In summary, this manuscript 
is a call for action to address the existing gaps in care 
and research of lipid disorders. Treatment of dyslipid-
emia should have a prominent role in any effort to 
decrease the number of preventable deaths caused 
by NCDs.
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