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OPINION PAPER 

Obesity and Severe COVID-19 in the Young: Is Downregulation 

of miR-126 a Piece of the SARS-COV2 Pathogenicity Puzzle? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Obesity has recently been identified as a risk factor
for worse clinical outcomes from novel Severe Acute
Respiratory Syndrome Coronavirus-2(SARS-CoV2) in-
fection, known as Coronavirus Disease 19 (COVID-19)
( 1 , 2 ). Visceral fat (VAT) has been proposed as a marker
of increased COVID-19 susceptibility and severity ( 2 ).
The severity of COVID-19 appears to rise in the obese
young 

3 . It has been suggested that in populations with a
high prevalence of obesity, COVID-19 will affect younger
individuals more than previously reported ( 3 ). The mecha-
nisms linking obesity to higher COVID-19 severity in the
young are not yet well defined although several different
mechanisms have been suggested ( 1 , 2 ). COVID-19 repre-
sents a highly contagious condition that can cause deadly
comorbidities such as acute respiratory distress syndrome
(ARDS), hyper-inflammatory condition and thrombogenic-
ity ( 4 , 5 ). ARDS represents a life-threatening condition of
seriously ill patients, characterized by disruption of the
alveolar-capillary barrier ( 6 ). Severe acute respiratory fail-
ure is considered as the more likely cause of death among
patients with COVID-19 ( 4 ). Alveolar epithelial cell type
II represents the main target of SARS-CoV-2 virus leading
to COVID-19 related ARDSb ( 4 ). It has been detected that
the need for advanced respiratory support is significantly
higher in obese patients than in non-obese ones ( 1 , 2 ).
COVID-19 patients also appear to have a higher rate of
thrombosis ( 5 ). People with COVID-19 have been demon-
strated to be at increased risk of developing coagulopathy
associated with poor clinical outcomes ( 4 , 5 ). SARS-CoV2
infection has been proved to cause the release of tissue
factor (TF)-positive extracellular vesicles (EVs) into the
circulation ( 5 ). TF-positive EVs appear to be likely to drive
thrombosis in patients with COVID-19 ( 5 ). Interestingly,
increased activity of circulating TF-positive EVs has been
correlated to higher severity and mortality in COVID-19
patients ( 7 ). Furthermore, SARS-CoV-2 infection has been
recognized to cause a hyperinflammatory reaction through
the excessive release of cytokines, a condition known as
“cytokine storm” that consists of an unrestrained secretion
of several pro-inflammatory cytokines including IL-6 ( 8 ).
Besides adipocytes, adipose tissue has also been demon-
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strated to contain mesenchymal stem cells ( 9 ). Adipose
tissue has been documented to be an important source of
stem cells, called adipose-derived stem cells, that release
crucial active molecules for wound healing, control the
immune system, reduce inflammation, and home in on
damaged tissues ( 9 , 10 ). Adipose-derived stem cells have
been proved to utilize membrane-derived small vesicles,
named as cell-derived extracellular vesicles (EVs), to
repair injured tissues ( 9 , 10 ). EVs, including exosomes
(Exos), have been shown to release a few microRNAs
(mRNAs), including MicroRNA-126 (miR-126), in both
physiological and pathological conditions ( 9 , 10 ). In obe-
sity, visceral fat accumulation has been shown to cause
adipocyte and adipose tissue function abnormalities ( 9 ). It
has been verified that obesity reduces the pro-angiogenic
potential of adipose tissue stem cell-derived EVs, by im-
pairing miR-126 content ( 5 ). miR-126 levels appear to be
considerably lower in obese EVs patients than in normal
EVs ones ( 9 ). Endothelial progenitor cells (EPCs)-Exos
have been revealed to hamper pulmonary inflammation
and injury ( 11 , 12 ). Exos derived from EPCs have been
detected to improve acute lung injury by transferring
miR-126 ( 11 ). Both MiRNA-126-3p and miRNA-126-5p
have been indicated to maintain the lung alveolar epithelial
barrier integrity ( 6 ). miR-126-3p and miR-126-5p repre-
sent the two mature miRNAs that the miR-126 gene gives
rise ( 12 ). Transfer of miRNA-126 has been described
as a novel mechanism by which exosomes can restore
damaged alveolar epithelium ( 11 ). Modification of EPCs
through miR-126 knockdown has been noted to reduce
their Exos function in vitro implying that the potential of
EPC-Exos to protect lung is inherited by the horizontal
shuttled miR-126 ( 6 , 12 , 13 ). Concordantly, Exos with low
levels of miRNA-126 do not exert their beneficial effect
( 10 ). Obesity relates to chronic low-grade inflammation
with dysfunctional hypertrophic adipocytes producing an
excessive amount of pro-inflammatory cytokines such as
Interleukin-6 (IL-6) ( 8 ). Interestingly, miR-126 has been
stated to counteract inflammation by reducing several
pro-inflammatory cytokines including IL-6, while miR126
inhibitors have been found to produce opposite results
( 14 ). Remarkably, circulating miR-126 has been revealed
to reduce blood thrombogenicity via regulating post-
o Social (IMSS). Published by Elsevier Inc. All rights reserved. 
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Figure 1. Representative scheme of the impact of obesity and younger age on miR-126 down-regulation leading to increased susceptibility to thrombo- 
genicity, cytokine storm and ARDS resulting in higher COVID-19 severity in younger obese patients than older obese ones. 
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transcriptional TF expression ( 12 ). On the contrary, it has
been described that low miR-126 levels are linked to sig-
nificantly increased levels of TF protein and TF-mediated
thrombogenicity ( 7 ). Notably, it has been recognized
that there is an aging/senescence-associated miR-126-3p
upregulation ( 15 ). miR-126-3p is considered an aging
biomarker ( 15 ). An important age-associated increase in
plasma miR-126-3p levels has been documented in healthy
individuals ( 15 ). miR-126-3p synthesis and release appear
to be significantly increased in senescent cells in com-
parison to younger ones ( 15 ). It has been suggested that
plasma miR-126-3p is significantly higher in the oldest
than in the youngest as a related compensatory mechanism
( 15 ). With respect to the above, I suppose that ( Figure 1 )
younger obese patients may be at higher risk for severe
illness from COVID-19 than older obese ones because of
ageing-related miR-126-3p down-regulation considering
that miR126 may counteract deadly comorbidities that
contribute to the increased severity of COVID-19 includ-
ing ARDS, blood thrombogenicity and the cytokine storm.
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I hypothesize that the condition of age-related lower cir-
culating miR-126 levels may become increasingly strident
in obese young subjects when compared to obese older
individuals contributing to the severity of COVID-19 in
this category of patients. Research studies are required to
verify whether therapeutic strategies aimed at increasing or
restoring miR-126 activity may improve outcome among
critically ill patients hospitalized with COVID-19 notwith-
standing the importance of implementing interventions
aimed to reduce or prevent obesity at any age. 
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