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The epidemiological scope 
of dyslipidemias

Since the discovery of low-densi ty 
lipoproteins (LDL-c) by John Gofman in 

1955, the contribution of this knowledge to the 
development of the Framingham study (focused 
on cardiovascular risk), the meritorious scientific 
studies in this topic of eleven scientists awarded 
with the Nobel Prize, and the introduction of 
statins, the importance of dyslipidemias and 
their impact on the burden of cardiovascular 
morbidity and mortality associated with 
atherosclerosis have been widely recognized.1 
Dyslipidemias have become an important 
public health challenge around the world, as 
they are considered one of the paramount risk 
factors of the two main causes of mortality 
in the world according to the World Health 
Organization: ischemic heart disease and 
stroke.2 In the United States MESA multi-
ethnic trial population, that included persons 
without evident cardiovascular disease (CVD), 
close to one third of the study participants had 
elevated concentrations of cholesterol linked 
to low-density lipoprotein (LDL-c) and about 
two thirds had hypertriglyceridemia.3 The 
proportions of elevated LDL-c and decreased 
concentrations of the cholesterol linked to 
high-density lipoprotein (HDL-c), are higher 
in urban than in rural areas.4 In Canada, the 
prevalence of dyslipidemia is 45% in persons 
aged 18 to 79 years, 57% of respondents of 
a national survey were not aware of their 

condition, and only 19% of persons with 
dyslipidemias had their lipid concentrations, 
below the recommended levels. Of those 
taking medications, only 41% reached the 
recommended Canadian target of LDL-c < 77 
mg/dL or an Apo B concentration < 0.8 g/L.5 In 
France, the prevalence of hypercholesterolemia 
was 23.3% (27.8% men and 19.0% women) 
and only 7.2% were treated (8.5% men and 
5.8% women), Only 29.7% of adults on 
secondary prevention medications attained a 
reduction in lipids within 6 months.6

Although the elevation of cholesterol is 
considered more frequent among the western 
rich countries, the diet and some other 
environmental determinants have extended this 
disorder worldwide. Overall, the measurement 
of blood lipids in 102.6 million individuals 
aged 18 years and over to estimate trends in a 
period between 1980 to 2018 in 200 countries 
did not show remarkable differences in total 
and non-HDL cholesterol (HDL-c) in that 
lapse. However, those lipids increased in both, 
low- and middle-income nations (mainly some 
Asians populations). Contrarywise, the two 
cholesterols decreased in some high-income 
western European, North American nations 
and Australia, phenomenon that shifted the 
epicenter of the dyslipidemia epidemic from 
Europe and North America to Asia and the 
Pacific area. While cardiovascular mortality 
decreased in most of the industrialized western 
nations, in 2017, high non-HDL cholesterol 
caused about 3.9 million of deaths worldwide, 
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half of which happened in East, Southeast, and 
South Asia. These facts clearly indicate the 
cost of acculturation secondary to the rapid 
industrialization and the abandonment of the 
traditional lifestyles of many populations, for 
the sake of globalization.7

In Mexico, we are having a similar situation, 
due to a rapid epidemiological, nutritional, 
and anthropometric transition, that affects in 
a non-homogeneous way several regions of 
the country. The last national health survey 
in which lipids were measured (ENSANUT 
2012), revealed that more than half of 
the surveyed population had low levels of 
HDL-c (hypoalphalipoproteinemia) and LDL 
hypercholesterolemia. Almost half of the 
respondents had hypertriglyceridemia. The 
disappointing rates of patient’s awareness, 
treatment and control of the lipid disorders 
were, respectively, 12.6, 3.7 and 3.1%.8 
An ENSANUT 2012 contemporary multiple 
primary intervention trial carried out in 
Mexico City, the Lindavista study, showed 
that more than two thirds of the studied 
sample of a middle-class urban population 
had hypoalphalipoproteinemia, one third had 
total cholesterol values ≥ 240 mg/dL, 35% of 
the participants had values of LDL-c ≥ 130 mg/
dL, and about half of them had triglycerides 
concentrations ≥ 150 mg/dL.9

The impact of a theoretical minimum risk 
exposure level (TMREL) of LDL-c (about 27-
50.2 mg/dL) on DALYs (Disability-Adjusted 
Life Years, a measure of the disease burden 
composed by the number of years lost, plus 
disability and premature deaths due to a 
specific disease), is impressively significant. 
Secondary to ischemic heart disease in 2019 
the number of DALYs rose to 182 million and 
to 9.14 million of deaths.10 Concurrently with 
a slowing progress to lower the disease burden 
related to LDL-c levels, DALYs increased rapidly 
in men from 30 years of age. In comparison, 
men between 40 to 44 years old had the 
same DALYs than women aged 60 to 64 years. 
Anyhow, menopause lessen in the latter 
this gender advantage. All this problematic 
situation requires the implementation of 
solid public health policies. Of course, every 
country or ecological region has its own 
characteristics that determine the magnitude 

of the epidemiological scourge of dyslipidemia 
and its atherosclerotic consequences. The 
prevalence of obesity, the type of diet and 
the patterns of tobacco consumption, among 
other lifestyle traits, must be recognized and 
considered for every national health system, 
to generate the appropriate control preventive 
mechanisms since childhood and adolescence, 
as the promotion of a healthy nutrition, the 
attain of a low body mass index, the practice 
of physical exercise, and the abhorrence of 
tobacco consumption.7

The impact of dyslipidemias on 
morbidity and mortality

Dyslipidemia increases cardiovascular risk, by 
raising the incidence of both, coronary and 
cerebrovascular diseases. Among Latin American 
population, a higher risk has been attributed 
to the increase of the ratio apo B100/apo A-1 
(relative risk 2.31) for acute myocardial infarction 
(AMI). As it is known, the main cardiovascular risk 
factors are high blood pressure, diabetes mellitus 
(DM), dyslipidemia, smoking, obesity, and family 
history of atherosclerotic cardiovascular disease 
(ASCVD). If they are associated with poor eating 
habits, lack of regular physical activity, excessive 
alcohol consumption, and psychosocial stress, 
they can foster the formation of atheroma 
plaques.11 Most of patients with a first AMI have 
at least one of the main risk factors. The greater 
the accumulation of risk factors, the higher 
the risk of in-hospital mortality during the first 
myocardial infarction. This direct correlation is 
clearer among patients with 0 versus patients 
with five risk factors.12 On the other hand, 
people with healthy lifestyles and cholesterol 
concentration within physiological limits hold a 
lower incidence of major cardiovascular events. 
This fact underlines the importance of early 
recognition of ASCVD risk factors and their 
therapeutic control.13

Dyslipidemia is common among patients 
with type 2 DM (prevalence > 75%). It is 
called atherogenic dyslipidemia or lipid 
triad, composed by hypertriglyceridemia, 
hypoalphalipoproteinemia (low HDL-c 
concentrations), and the increase of small and 
dense LDL particles, with greater atherogenic 
power than large buoyant particles. In Mexico, 
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with a high prevalence of abdominal obesity 
or overweight, and diabetes, atherogenic 
dyslipidemia is very common, and a frequent 
lipid abnormality behind the occurrence 
of AMI in our country.14 In this regard, our 
mestizo population, whose most important 
ethnic component comes from our Amerindian 
ancestors, had a genetic predisposition to 
have peculiar metabolic abnormalities, 
as abdominal obesity/overweight, insulin 
resistance syndrome, DM2, and atherogenic 
dyslipidemia. In addition, as in Mexico the 
underdiagnosis and under-treatment of 
dyslipidemia are relevant and rather frequent 
problems,15 public health policies focused on 
the prevention of CVD through better control 
of the lipid profile are mandatory.

The most recent lipid guidelines are 
directed to the reduction of LDL-c and 
other cholesterol-rich lipoproteins containing 
apolipoprotein B (apo B), to lessen ASCVD 
and cardiovascular risk.16 The use of higher 
potency statins in combination with ezetimibe 
and/or IPCSK9, allows a remarkable reduction 
of LDL-C concentrations. Several clinical trials 
have established the fact that the lower the 
LDL-c concentration, the lesser the rate of 
future cardiovascular events. The proportional 
reduction of LDL-c ranges from 30 to 50% with 
moderate or high-intensity statins, respectively, 
and this abatement rises to 65% when combined 
with ezetimibe. PCSK9 inhibitors achieve 60% 
of LDL-c reduction, 75% when combined with 
high intensity statins, and up to 85%, when 
ezetimibe is added.17

More recently has been doubtlessly 
established that Lipoprotein (a) is a strong 
cardiovascular risk predictor. Lp (a) is a 
small lipoprotein containing Apo B and 
apolipoprotein a, whose functions have not 
been fully elucidated. Normally, it has a crucial 
function as a wall vascular and endothelium 
tissue-repair agent, although its structure can 
be modified by oxidation and be transformed 
in a pro-inflammatory, pro-atherogenic and 
prothrombotic substance.18 The relative risk 
for ASCVD rises between 10-12% for each 
increment of 50 nmol/L. Although a cut-
off value has not been clearly determined, 
cardiovascular risk is more pronounced with 
Lp(a) values ≥ 150 nmol/L, equivalent to 70 

mg/dL.19 It seems that high levels of Lp(a) in 
women confer a higher risk of ASCVD, even in 
the absence of elevated LDL-c. This parameter 
could identify a group that can be benefited 
from intensive pharmacological therapy, even 
with normal values of LDL-c.20 Elevation of Lp 
(a) (specially at concentrations greater than 30-
50 mg/dL) is a hereditary condition associated 
to an increase of atherogenic, inflammation 
and prothrombotic risk, for what should be 
considered an independent ASCVD risk factor. 
Recent international guidelines recommend the 
measurement of Lp(a) to reassess cardiovascular 
risk. There are established treatments for this 
condition, particularly PCSK9 inhibitors, that it 
seems can provide a promising and innovative 
therapeutic approach to control this lipid 
abnormality.21

Conclusive remarks

Dyslipidemia is recognized as one the main 
atherogenic risk for ASCVD, not only LDL-c 
hypercholesterolemia, but the entire spectrum 
of lipid abnormalities; hypertriglyceridemia, 
hypoalphal ipoproteinemia,  mixed or 
atherogenic dyslipidemia, and increases of 
Lp(a). We have already the diagnostic and 
therapeutic tools for unveil these abnormalities 
and reduce them to decrease cardiovascular 
risk. What is needed is to raise the social 
conscience about this matter, expand the 
clinical, therapeutic, and prevalent strengths 
of the medical community, and encourage our 
governments to deploy a set of public health 
policies focused to control these fearsome 
epidemic scourges.

References

  1. 	Kuijpers PMJC. History in medicine: the story of 
cholesterol, lipids and cardiology. E-Journal-of-
Cardiology-Practice [On Line]. 2021 [Available in: 
https://www.escardio.org]; 19: 9.

  2. 	World Health Organization. Mortality and global health 
estimates. The top 10 causes of death. 2019. Available 
in: https://www.who.int/news-room/fact-sheets/detail/
the-top-10-causes-of-death

  3. 	Goff Jr DC, Bertoni AG, Kramer H, Bonds D, 
Blumenthal RS, Tsai MY et al. Dyslipidemia 
prevalence, treatment, and control in the multi-ethnic 
study of atherosclerosis (MESA). Gender, ethnicity, 
and coronary artery calcium. Circulation. 2006; 113: 
647-656.



Borrayo-Sánchez G. Epidemiology and burden of morbidity and mortalitys146

Cardiovasc Metab Sci. 2021; 32 (s3): s143-s146 www.cardiovascularandmetabolicscience.org.mx

  4. 	Xing L, Jing L, Tian Y, Yan H, Zhang B, Sun Q et 
al. Epidemiology of dyslipidemia and associated 
cardiovascular risk factors in northeast China: a cross-
sectional study. Nutr Metab Cardiovasc Dis. 2020; 30: 
2262-2270.

  5. 	Joffres M, Shileds M, Trembal MS, Gorber SC. 
Dyslipidemia prevalence, treatment, control, and 
awareness in the Canadian Health Measures Survey. 
Can J Public Health. 2013; 104: e252-e257.

  6. 	Blacher J, Gabet A, Vallée A, Ferrières J, Bruckert 
E, Farnier M et al. Prevalence and management 
of hypercholesterolemia in France, the Esteban 
observational study. Medicine (Baltimore). 2020; 99: 
e23445.

  7. 	NCD Risk Factor Collaboration (NCD-RisC). 
Repositioning of the global epicentre of non-optimal 
cholesterol. Nature. 2020; 582: 73-77.

  8. 	Hernández-Alcaraz C, Aguilar-Salinas CA, Mendoza-
Herrera K, Pedroza-Tobías A, Villalpando S, Shamah-
Levy T et al. Dyslipidemia prevalence, awareness, 
treatment and control in Mexico: results of the Ensanut 
2012. Salud Publica Mex. 2020; 62: 137-146.

  9. 	Meaney A, Ceballos-Reyes G, Gutiérrez-Salmeán G, 
Samaniego-Méndez V, Vela-Huerta A, Alcocer L et al. 
Cardiovascular risk factors in a Mexican middle-class 
urban population. The Lindavista Study. Baseline data. 
Arch Cardiol Mex. 2013; 83: 249-256.

10. 	Roth GA, Mensah GA, Johnson CO, Addolorato G, 
Ammirati E, Baddour LM et al. Global burden of 
cardiovascular diseases and risk factors, 1990-2019. 
Update from the GBD 2019 Study. J Am Cardiol Coll. 
2020; 76: 2982-3021.

11. 	Lanas F, Avezum A, Bautista L, Diaz R, Luna M, Islam 
S et al. Risk factors for acute myocardial infarction in 
Latin America: the INTERHEART Latin American study. 
Circulation. 2007; 115: 1067-1074.

12. 	Canto JG, Kiefe CI, Rogers WJ, Peterson ED, Frederick 
PD, French WJ et al. Number of coronary heart 
disease risk factors and mortality in patients with first 
myocardial infarction. JAMA. 2011; 306: 2120-2127.

13. 	Kopin L, Lowenstein C. Dyslipidemia. Ann Intern Med. 
2017; 167: ITC81-ITC96.

14. 	Estrada García T, Meaney A, López-Hernández D, 
Meaney E, Sánchez-Hernández O, Rodríguez-Arellano 
E et al. Hypertension and lipid triad are the most 
important attributable risks for myocardial infarction 
in a middle class urban Mexican population. Nutr & 
Metabol. 2013; 63: 1343.

15. 	Rivas-Gomez B, Almeda-Valdés P, Tussié-Luna M, 
Aguilar-Salinas C. Dyslipidemia in Mexico, a call for 
action. Rev Invest Clin. 2018; 70: 211-216.

16. 	Mach F, Baigent C, Catapano A, Koskinas K, Casula 
M, Badimon L et al. 2019 ESC/EAS Guidelines for the 
management of dyslipidaemias: lipid modification 
to reduce cardiovascular risk. Eur Heart J. 2019; 41: 
111-188.

17. 	Estruch R, Ruilope L, Cosentino F. The year in 
cardiovascular medicine 2020: epidemiology and 
prevention. Eur Heart J. 2021; 42: 813-821.

18. 	Orsó E, Schmitz G. Lipoprotein(a) and its role in 
inflammation, atherosclerosis and malignancies. Clin 
Res Cardiol Suppl. 2017; 2 (Suppl 1): 31-37.

19. 	Patel AP, Wang M, Pirruccello JP, Ellinor PT, NG K, 
Kathiresan S et al. Lp(a) (Lipoprotein[a]) concentrations 
and incident atherosclerotic cardiovascular disease. 
New insights from a large national Biobank. Arterioscler 
Thromb Vasc Biol. 2021; 41: 465-474.

20. 	Costello B, Silverman E, Doukky R, Braun L, Aggarwal 
N, Deng Y et al. Lipoprotein (a) and increased 
cardiovascular risk in women. Clin Cardiol. 2016; 39: 
96-102.

21. 	Wu MF, Xu KZ, Guo YG, Yu J, Wu Y, Lin LM. 
Lipoprotein(a) and atherosclerotic cardiovascular 
disease: current understanding and future perspectives. 
Cardiovasc Drugs Ther. 2019; 33: 739-748.

Correspondence:
Gabriela Borrayo-Sánchez, MD, PhD
E-mail: gborrayosa@gmail.com


