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COVID-19 Pandemic along with Pandemic of
Lifestyle-Associated Diseases Victimizes Patients

in an Inflammation Context!
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The 2019 novel coronavirus (2019-nCoV) is undoubt-
edly one of the most complex viruses that have ever chal-
lenged humanity. On March 11, 2020, at a press confer-
ence, the World Health Organization declared coronavi-
rus disease 2019 (COVID-19) a pandemic as cases of
COVID-19 confirmed outside China were increased by
13 times and the number of affected countries was in-
creased threefold. On that day, 126,000 people around the
world became infected with COVID-19, and 122 coun-
tries reported people with the infection. The 2019-nCoV
infected more than 4,101,992 people and killed 280,454
people in over 212 countries (May 10, 2020) [1, 2]. Ac-
cording to the phylogenetic tree, 2019-nCoV is closer to
bat coronaviruses, such as bat SARS-like coronavirus
ZXC21 (bat-SL-CoV ZXC21) and bat SARS-like corona-
virus ZC45 (bat-SL-CoV-ZC45), and is more distant
from severe acute respiratory syndrome coronavirus
(SARS-CoV). Sequencing from 5 patients showed that
the genome sequence of 2019-nCOV had 96% similarity
with the bat coronavirus [3, 4], which spread to 29 coun-
tries in 2002 from China as the country of origin and
killed 744 people [5]. The 2019-nCoV belongs to the be-
tacoronaviruses and is able to develop COVID-19 infec-
tion through involvement of the upper and lower respira-
tory tract with severe respiratory syndrome. The infec-
tion rate of 2019-nCoV is much higher than that of
SARS-CoV. Although the genome sequence of the novel

coronavirus has been rapidly identified, the mechanism
of its pathogenesis remains a puzzle with many missing
fragments [6]. In general, patients >65 years with under-
lying diseases are at much greater risk of death. Acute re-
spiratory distress syndrome (ARDS) and acute lung in-
jury (ALI) caused by the cytokine storm have been identi-
fied as the leading cause of death for the patients with
COVID-19 [7]. Studies have shown that the lungs of pa-
tients with this infection are full of activated inflamma-
tory macrophages with high expression of inflammatory
chemokines that trigger the recruitment of immune cells
to the lung tissue. This neutrophilic inflammation also
has a prominent presence and can exacerbate the damage.
As happens in SARS-CoV and middle east respiratory
syndrome (MERS), the cytokine storm causes a severe
immune system attack, causing ARDS and multiple or-
gan failure and eventually leading to death in severe cases
of SARS-CoV-2 infection. The SARS-CoV-2 prolifera-
tion in a wide range of cells could be in line with the many
observations based on direct and indirect activation of
NACHT, LRR and PYD domains-containing protein 3
(NALP3) inflammasomes by other betacoronaviruses.
The activation of NLRP3 inflammasome may develop the
severe cytokine storm, which subsequently causes ARDS
and multiple organ failure and eventually patient death.
ARDS in the acute phase causes alveolar edema, intersti-
tial inflammation, lung tissue growth, and decreased lung
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capacity [8, 9]. ARDS and ALI are often characterized by
the neutrophil accumulation in the lungs and increased
production of inflammatory cytokines, chemokines, pro-
teases, and oxidants. The inflammasome is an integral
and key part of the innate immune system. The NLRP3
inflammasome is a recently recognized key innate im-
mune receptor in the induction of ADRS/ALI. Recent
studies show that SARS-CoV has a high structural simi-
larity to 2019-nCoV and can cause inflammasome activa-
tion in different ways [10, 11]. Cytokines are dangerous
double-edged swords used by the coronaviruses in the
worst possible way. Proinflammatory cytokines protect
the host cells against the invasion of pathogens but are
also capable of initiating pathological inflammation [12].
Inflammatory responses can cause virus replication and
reduce infection, but inflammation has also been able to
spread alarge number of viruses, as well as spreading viral
infection to cells such as macrophages that spread the vi-
rus to other host tissues and organs. The latest structural
models of mature 2019-nCoV peptides produced by Con-
tact-guided Iterative Threading ASSEmbly Refinement
(C-I-TASSER) clearly show that 2019-nCoV, responsible
for COVID-19, encodes NLRP3 inflammasome-activat-
ing proteins [13]. Thanks to advances in medical and
public health in recent decades, human life expectancy
has prolonged dramatically over the last 100 years, but
this increase in life expectancy has been associated with
an increase in some diseases. Lifestyle change in recent
years developed diseases such as type 2 diabetes, obesity,
and chronic liver disease. Key risk factors for these dis-
eases include Western-pattern diet, such as high-calorie,
high-sugar foods, trans-unsaturated fats, salts, and food
additives, but instead reduced carbohydrates, fiber, vita-
mins, and minerals [14]. With more than one-third of
adults around the world suffering from overweight or
obesity, we are experiencing a pandemic of lifestyle-asso-
ciated diseases [15]. It has been proven that there is a type
of chronic inflammation called metainflammation in
overweight people. This chronic inflammation is a major
cause of the development of obesity in a wide range of
metabolic syndrome-related disorders [16]. A network of
specialized immune cells plays a role in the formation and
exacerbation of this type of inflammation. Previous stud-
ies have shown the presence of a cause-effect relationship
between Western-pattern diet and the composition of the
human gut microbiota. These studies have shown that
this diet can cause quantitative and qualitative changes in
the gut microbiota population and their metabolites,
called dysbiosis [17]. Since the activity of immune cells in
that region is constantly affected by these microorgan-
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isms, any changes in the molecules and metabolites in
that region can overshadow the immune responses. On
the other hand, the Western-pattern diet may cause dis-
ruption of and consequently destroy the integrity of mu-
cosal surfaces of the gastrointestinal tract. Failure to
maintain the integrity of gastrointestinal mucosal surfac-
es along with dysbiosis can cause the penetration of
microbial destructive products into the portal vein flow
and thus the induction of inflammation. Pore formation
in the intestinal epithelium, in addition to the previously
mentioned destructive effects, also disrupts immune cell
signals, resulting in the penetration of inflammatory my-
eloid cells in the region, increasing the differentiation of
resident gut macrophages from the tolergenic to the in-
flammatory state and resulting in the loss of useful regu-
latory T cells [18]. Recent studies have unveiled a new
concept. These studies have focused on the fact that in-
flammation is not necessarily a transient process and can
have long-term effects through the induction of a phe-
nomenon known as trained immunity [19]. Recent find-
ings have shown that the innate immune system also pos-
sesses features such as immunological memory in re-con-
tact with pathogens, which is typically attributed to the
adaptive immune system. The innate immune cells, such
as myeloid cells, can remember the history of inflamma-
tion, and act more sensitive and precise in subsequent
exposures. The trained immunity occurs due to the long-
term effects of epigenetic and metabolic modifications of
innate immune cells and their precursors, resulting in
nonspecific responses to pathogens [20]. Recent research
in rats has shown that Western lifestyle triggers system-
ic inflammatory responses and induces long-lasting im-
mune changes, leading to stronger responses in the sec-
ond exposure. Interestingly, the Western-pattern diet
produces environmental risk signals, such as cholesterol
crystals and uric acid, which are recognized by a key
innate immunity sensor, the NLRP3 inflammasome.
Through these sensors, the myeloid cell precursors un-
dergo changes that induce inflammation. Other studies in
rats have shown that the Western-pattern diet can in-
crease the myeloid cell production and induce the phe-
nomenon of trained immunity in these differentiated
cells and even their precursors. Accordingly, a harmful
diet can be detected by the immune system as a threat, like
a pathogen. Therefore, improving healthy living by pro-
moting effective preventive measures as well as new ther-
apeutic measures to prevent the emergence of non-com-
municable diseases and vulnerability to pandemics such
as COVID-19, which are the core of systemic and de-
structive inflammation, should be one of the immediate
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goals of public healthcare efforts. This study and many
other studies show that it is imperative to seriously recon-
sider our lifestyle and diet. If we care about our health and
that of our family, we must seriously avoid eating high-
calorie, high-salt, fast-food, and unproductive foods and
we need to increase the longevity and quality of life for
ourselves and our families by replacing them by healthy
foods. Several clinical trials, such as Primary Prevention
of Cardiovascular Disease with a Mediterranean Diet
(PREDIMED), Indian and Mediterranean diet study, and
the Canakinumab Anti-Inflammatory Thrombosis Out-
come Study (CANTOS) trial have provided encouraging
results, which suggest conceivable reduction and treat-
ment of lifestyle-associated chronic inflammatory diseas-
es. According to research in COVID-19 patients and ani-
mal studies, destructive inflammation, in particular the
overactivation of NLRP3 inflammasome by the virus,
played a major role in the development of the most severe
form of the disease as a cause of virus-related mortality.
Not only COVID-19, but also varieties of diseases ranging
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from cancer to autoimmune disorders as well as uncon-
trolled immune responses are the major contributors to
the damage of severe immune responses to infectious
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taining the homeostasis of immune responses not only
protects a human body against the risk of many of our
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plained inflammation in the event of epidemics and pan-
demics such as SARS-CoV2.
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