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To the Editor, 
 
It is with concern and regrettable foresight that I turn 
to you, seeing that the comorbidity of obese patients 
is becoming an epidemic. It is no longer only obesity 
that is of concern, but also the changes of all kinds 
that take place in organ structure and function –in-
cluding the cell– that pose a great danger to the  

 

heart and life. 
In an article referring to coronary microcircula-

tion and the clinical-epidemiological variables found 
in 117 diabetic patients with myocardial infarction 
and normal coronary arteries, a significant preva-
lence of overweight (19.7%) and obesity (80.3%)1 was 
observed. This takes place despite the new drugs 
available for glycemic control and the maintenance 
of acceptable, even normal, glycosylated hemoglo-
bin parameters. The sodium-glucose cotransporter-2 
(SGLT-2) inhibitors, empagliflozin and canagliflozin 
and the GLP-1 (glucagon-like peptide-1) receptor 
agonists, liraglutide and semaglutide; have de-
creased the risk of cardiovascular death, myocardial 
infarction and stroke, once they were added to the 
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therapeutic protocols for patients with type 2 diabe-
tes mellitus1-3. Many of these patients have over-
weight or obesity, which multiplies their risk of 
complications and adverse events during their life-
time4,5. 

Obesity is one of the major health burdens of the 
21st century, since it contributes to the increasing 
prevalence of its related comorbidities, including 
insulin resistance and type 2 diabetes3-6. Growing 
evidence suggests a critical role of over-nutrition in 
the development of chronic inflammation, which –in 
adipose tissue– is considered a crucial risk factor for 
the development of insulin resistance and type 2 
diabetes in obese individuals3-4.  

Obesity-induced adipocyte hyperplasia and hy-
pertrophy provide a lot of intrinsic and extrinsic 
signals capable of triggering an inflammatory re-
sponse6,7 and, consequently, dysregulation of fatty 
acid homeostasis, increased adipose cell enlarge-
ment and cell death, as well as local hypoxia, mito-
chondrial and endoplasmic reticulum (ER) dysfunc-
tion and mechanical stress8-11. In obese individuals, 
immune dysregulation in this tissue results in chron-
ic low-grade inflammation, characterized by in-
creased infiltration and activation of innate and 
adaptive immune cells3. Macrophages are the innate 
immune cells that most abundantly infiltrate and 
accumulate in the adipose tissue of obese individu-
als, constituting up to 40% of all adipose tissue cells 
in these patients. In obesity, adipose tissue macro-
phages are M1-polarized (pro-inflammatory) and 
secrete many pro-inflammatory cytokines (alpha 
tumor necrosis factor [TNF-α] and interleukin [IL-
1β]), capable of altering insulin signaling, thus pro-
moting the progression of insulin resistance. In addi-
tion to macrophages, many other immune cells, 
such as dendritic cells, mast cells, neutrophils, and B 
and T cells, reside in adipose tissue during obesity. 
All of them play an important role in the develop-
ment of inflammation at that level and the insulin 
resistance. The association of obesity, adipose tissue 
inflammation and metabolic diseases makes inflam-
matory pathways an attractive target for the treat-
ment of metabolic complications related to this dis-
ease3-6.  

Among the molecular mechanisms responsible 
for obesity-induced adipose tissue inflammation and 
progression to associated comorbidities are JAK/ 
STAT (Janus kinases/signal transducers and activa-
tors of transcription) signaling in peripheral metabol-
ic organs that modulates a multitude of metabolic 

processes including adiposity, energy expenditure, 
glucose tolerance and insulin sensitivity3-6. This sig-
naling pathway mediates the action of several hor-
mones that have deep effects on the development 
and function of adipocytes; which, in turn, also pro-
duce hormones that use this pathway. The expres-
sion of several STAT is modulated during adipogen-
esis, and additional functions of JAK/STAT signaling 
in adipocytes include transcriptional regulation of 
genes involved in insulin action and lipid and glu-
cose metabolism. Janus kinase 2 (JAK2) proteins are 
essential for signaling through growth hormone and 
leptin receptors, and not surprisingly they also play 
a role in lipid accumulation in obesity, which trig-
gers an inflammatory response with increased secre-
tion of several inflammatory cytokines. Such mole-
cules can also activate JNK (c-Jun N-terminal kinase) 
and transcription factor NF-κB (nuclear factor en-
hancer of activated B-cell kappa light chains) signal-
ing pathways in liver and skeletal muscle, thereby 
inhibiting systemic insulin signaling; important roles 
in the control of adipose tissue function7-11. 

As discussed above, obesity is associated with 
the recruitment of M1-polarized macrophages, which 
secrete pro-inflammatory cytokines and are associ-
ated with the development of insulin resistance. 
However, this inflammation in response to obesity is 
not identical to the classic M1 activation state ob-
served in inflammation associated with acute infec-
tion, therefore, it has been named metabolic activa-
tion or “Me”, rather than M1

9-11. All these mecha-
nisms are commonly considered the link between 
the chronic caloric excess and the inflammation of 
adipose tissue. 

Moreno-Martínez12 defines obesity as the excess 
of adipose tissue produced by the progressive ac-
cumulation of fat in its reservoirs, due to an imbal-
ance in caloric homeostasis where intake exceeds 
energy expenditure; but, evidently, its repercussions 
go much further, since its association –even its 
causal relationship– with type 2 diabetes mellitus, 
high blood pressure and dyslipidemia is undeniable, 
all of which significantly increases the risk of cardio-
vascular and cerebrovascular disease. 

Ortega et al.13 state that the prevalence of this 
disease has increased worldwide in the last decades. 
In 2013 it exceeded the 50% of the adult population 
in some countries in Oceania, North Africa and the 
Middle East; and although in North America (30%) 
and Western Europe (20%) this prevalence was low-
er, it still reached alarmingly high levels. This is why 
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obesity is considered a health problem that affects 
the heart and other organs of the body because it 
triggers metabolic disorders with repercussions be-
yond the adipocyte and favors the appearance of 
disabling structural and functional damage, mainly 
cardiovascular, where the patient passively awaits 
his or her disability or death if he or she does not 
prevent or solve this disease that afflicts humanity. 
For this reason, the lack of awareness of patients 
and health professionals, both in Cuba and in other 
countries of the world, is a cause for concern. If ac-
tion is not taken at all levels of heart care (primary, 
secondary and tertiary) to prevent or solve this situ-
ation from an early age, the patient with obesity will 
become a heart patient, with diabetes mellitus, 
dyslipidemia, circulatory and respiratory disorders, 
and with biopsychosocial problems, which will have 
disabling effects, and where sudden death is several 
times more frequent than in a healthy person14. 
 
 
 
 

 
CONFLICT OF INTERESTS 
 
None declared. 
 
 
 
 
 
 
REFERENCES   
 
1. Vega Candelario R. Variables clinicoepidemioló-

gicas, microcirculación coronaria [Internet]. Re-
searchGate [cited Mar 11, 2020];2020. Available at: 
https://www.researchgate.net/publication/338990
076_Variables_clinicoepidemiologicas_microcirc
ulacion_coronaria  

2. Matta-Herrera GJ, Ballestas-Alarcón LM,  Ramírez-
Rincón A. Agonistas de GLP-1 más inhibidores de 
SGLT2. ¿Efectos cardioprotectores aditivos? Med 
Int Méx. 2018;34(4):601-13.  

3. Styne DM, Arslanian SA, Connor EL, Farooqi IS, 
Murad MH, Silverstein JH, et al. Pediatric Obesity-
Assessment, Treatment, and Prevention: An En-
docrine Society Clinical Practice Guideline. J Clin 
Endocrinol Metab. 2017;102(3):709-57. [DOI]  

4. Gil-Ortega M, Martín-Ramos M, Arribas SM, Gon-

zález MC, Aránguez I, Ruiz-Gayo M, et al. Arterial 
stiffness is associated with adipokine dysregula-
tion in non-hypertensive obese mice. Vascul Phar- 
macol. 2016;77:38-47. [DOI]   

5. Ortega FB, Sui X, Lavie CJ, Blair SN. Body mass 
index, the most widely used but also widely criti-
cized index: Would a criterion standard measure 
of total body fat be a better predictor of cardio-
vascular disease mortality? Mayo Clin Proc. 2016; 
91(4):443-55. [DOI]   

6. Gil-Ortega M, Condezo-Hoyos L, García-Prieto CF, 
Arribas SM, González MC, Aranguez I, et al. Im-
balance between pro and anti-oxidant mecha-
nisms in perivascular adipose tissue aggravates 
long-term high-fat diet-derived endothelial dys-
function. PLoS One [Internet]. 2014 [cited Mar 16, 
2020];9(4):e95312. Available at: 
https://doi.org/10.1371/journal.pone.0095312    

7. Gil-Ortega M, Fernández-Alfonso MS, Somoza B, 
Casteilla L, Sengenès C. Ex vivo microperfusion 
system of the adipose organ: A new approach to 
studying the mobilization of adipose cell popula-
tions. Int J Obes (Lond). 2014;38(9):1255-62. [DOI]   

8. Blancas-Flores G, Almanza-Pérez JC, López-Roa 
RI, Alarcón-Aguilar FJ, García-Macedo R, Cruz M. 
La obesidad como un proceso inflamatorio. Bol 
Med Hosp Infant Mex. 2010;67(2):88-97. 

9. Flores-Lázaro JR, Rodríguez-Martínez E, Rivas-
Arancibia S. Consecuencias metabólicas de la al-
teración funcional del tejido adiposo en el pa-
ciente con obesidad. Rev Med Hosp Gen Méx. 
2011;74(3):157-65. 

10. Suárez-Carmona W,  Sánchez-Oliver AJ, González-
Jurado JA. Fisiopatología de la obesidad: Pers-
pectiva actual. Rev Chil Nutr. 2017;44(3):226-33. 
[DOI]     

11. Rodríguez A, Ezquerro S, Méndez-Giménez L, 
Becerril S, Frühbeck G. Revisiting the adipocyte: 
a model for integration of cytokine signaling in 
the regulation of energy metabolism. Am J Phys-
iol Endocrinol Metab. 2015;309(8):E691-714. [DOI]  

12. Moreno-Martínez FL. Obesidad y distribución re-
gional de la grasa: Viejos temas con nuevas refle-
xiones. CorSalud [Internet]. 2011 [cited Mar 20, 
2020];3(1). Available at: 
http://www.corsalud.sld.cu/sumario/2011/v3n1a1
1/distribucion.htm   

13. Ortega FB, Lavie CJ, Blair SN. Obesity and Cardi-
ovascular Disease. Circ Res. 2016;118(11):1752-
70.[DOI]  

14. Ochoa Montes LA, González Lugo M, Vilches 

https://www.researchgate.net/publication/338990076_Variables_clinicoepidemiologicas_microcirculacion_coronaria
https://www.researchgate.net/publication/338990076_Variables_clinicoepidemiologicas_microcirculacion_coronaria
https://www.researchgate.net/publication/338990076_Variables_clinicoepidemiologicas_microcirculacion_coronaria
https://doi.org/10.1210/jc.2016-2573
https://doi.org/10.1016/j.vph.2015.05.012
https://doi.org/10.1016/j.mayocp.2016.01.008
https://doi.org/10.1371/journal.pone.0095312
https://doi.org/10.1038/ijo.2013.243
http://dx.doi.org/10.4067/s0717-75182017000300226
https://doi.org/10.1152/ajpendo.00297.2015
http://www.corsalud.sld.cu/sumario/2011/v3n1a11/distribucion.htm
http://www.corsalud.sld.cu/sumario/2011/v3n1a11/distribucion.htm
https://doi.org/10.1161/circresaha.115.306883


 Letters to the Editor 
 

CorSalud. 2021 Jan-Mar;13(1):118-123 123 

Izquierdo E, Fernández-Britto Rodríguez JE, Arau-
jo González RE; Sección de Investigación en 
Muerte Súbita de la Sociedad Cubana de Ateros-
clerosis. Muerte súbita cardiovascular en pobla-

ciones de riesgo. CorSalud [Internet]. 2014 [cited 
Mar 21, 2020];6(Supl 1):71-8. Available at: 
http://www.corsalud.sld.cu/suplementos/2014/v6
s1a14/pob-riesgo.html   
 

  
 

http://www.corsalud.sld.cu/suplementos/2014/v6s1a14/pob-riesgo.html
http://www.corsalud.sld.cu/suplementos/2014/v6s1a14/pob-riesgo.html

