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Abstract:  SARS-CoV2 is the cause of severe acute respiratory
syndrome, a disease that has also been named COVID-19, it
was reported in late 2019 as a new betacoronavirus in people
who were exposed in a seafood market in Wuhan, China.
e virus since that date has been spreading rapidly causing a
pandemic, and affecting various countries to a greater or lesser
extent. Currently, there is a wide range of information about
the virus and the disease; knowledge about the pathophysiology
and the way in which this entity should be managed has been
changing over time. Despite the interest that has been generated
in the pathophysiological mechanisms of the disease and its
complications, these have not been fully understood. is article
provides a systematized review of the structure, replication and
pathophysiological aspects related to SARS-CoV2, which has
caused a high rate of morbidity and mortality in the population
worldwide.
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Resumen:  SARS-CoV2 es causante del síndrome respiratorio
agudo severo, enfermedad que ha sido también nombrada
COVID-19, fue notificado a fines del año 2019 como un
nuevo betacoronavirus en personas expuestas en un mercado
de mariscos en Wuhan, China. El virus desde esa fecha se
ha ido propagando rápidamente provocando una pandemia,
y afectando a diversos países en mayor o menor magnitud.
Actualmente existe información variada difundida sobre el
virus y la enfermedad; los conocimientos sobre la fisiopatología
y la manera en la que debe ser gestionada esta entidad
han ido cambiando a través de tiempo. A pesar del interés
que se ha generado en los mecanismos fisiopatológicos de la
enfermedad y sus complicaciones, estos no se han llegado a
descifrar totalmente. Mediante el presente artículo se hace
una revisión sistematizada de la estructura, replicación y
aspectos fisiopatológicos relacionados con SARS-CoV2, que
ha provocado un elevado índice de morbimortalidad en la
población a nivel mundial.
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e new severe acute respiratory syndrome coronavirus (SARS-CoV2) is a virus belonging to the family
Coronaviridae, subfamily Coronavirinae1; It causes severe acute respiratory syndrome or also called
COVID-19 which was reported in late 2019 as a new betacoronavirus in people exposed at a seafood
market in Wuhan, China1,2. Outbreaks of severe acute respiratory syndrome (SARS) in 2002/2003 and
Middle East respiratory syndrome (MERS) in 2012, also caused by coronavirus species have demonstrated
the possibility of animal-to-human and human-to-human transmission2,3. SARS-CoV-2 shares about 96.2%
sequence homology with bat coronavirus and this virus is currently believed to have been introduced into
humans by an as yet unidentified animal intermediate and then spread from human to human3.

Symptoms of COVID-19, a disease so named by Dr. Tedros Adhanom Ghebreyesus, Director General
of the World Health Organization (WHO) on February 11, 2020, varies depending on whether it is a
mild, moderate or severe form of the disease4. In mild cases of COVID-19, symptoms may include thermal
rises, dry cough, malaise, myalgia, anosmia and ageusia; some patients have gastrointestinal symptoms, such
as anorexia, nausea, vomiting and diarrhea1. Severe cases of COVID-19 occur mostly in patients with
chronic underlying disease such as cardiovascular disease, diabetes mellitus, chronic kidney disease and
obesity among others; however, it has also been reported in patients without comorbidity of all ages5,6.
ese patients may have serious complications such as acute respiratory distress syndrome (ARDS) with
dyspnoea and hypoxaemia, lymphopenia, central or peripheral nervous system disorders, renal failure, heart
failure, hepatic failure, haemopathies and shock5-8. is article will attempt to elucidate the molecular basis
of the pathophysiology of COVID-19, which will help us to understand not only the disease, but also its
complications and the mechanisms necessary to reach the multi-organ failure that occurs in several reported
cases of this disease (See figure 1).

FIGURA 1.
Primary infection and evolution of COVID-19. e figure shows multiple organs that can be

affected by SARS-CoV-2, due to the presence of angiotensin-converting enzyme 2 (ACE2)
receptors in different organs, including lungs, kidneys, neurons and enterocytes, among others.

own elaboration.

Literature review
For this article, an exhaustive systematic search of primary sources of information was carried out in online

search engines and scientific indexes, such as: PubMed, Elsevier, Scielo, MedLine, etc.
e primary sources themselves correspond to published and pre-published scientific articles (Review

Article, Clinical Guidelines, Case Report, Case Series and Clinical Trials) which will be mentioned in the
final bibliography.

Topic development and discussion
General structure of SARS-CoV-2
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Four genera of coronaviruses are recognised: Alphacoronavirus, Betacoronavirus, Gammacoronavirus and
Deltacoronavirus2;. Genealogical examination of SARS-CoV-2 revealed that it belongs to the coronavirus
genus betacoronavirus4.

Coronaviruses get their name from the electron microscopic appearance of their virions, which resemble a
solar corona (with surface projections) due to their surface proteins9. Structurally, coronaviruses are spherical
viruses measuring 80-160 nanometres in diameter, with a lipid bilayer envelope and containing a single-
stranded, positively polarised RNA (ssRNA) genome between 27 and 30 kilobases in length9. e SARS-
CoV-2 virus genome encodes 5 structural proteins, which are encoded within the 3’ end of the viral genome9,

10, 11:
Glycoprotein S (spike): Trimeric glycoprotein S is a class I fusion protein and mediates binding to the

host receptor. Glycoprotein S is cleaved by a host cell furin-like protease into two separate polypeptides called
S1 and S2. S1 constitutes the large receptor-binding domain of the S protein, while S2 forms the stalk of
the spike molecule

Protein E (envelope): e transmembrane protein E has an N-terminal ectodomain and a C-terminal
endodomain and has ion channel activity. e ion channel activity in the SARS-CoV E protein is not
required for viral replication, but may be required for pathogenesis. It facilitates virus assembly and release.

Protein M (membrane): e most abundant structural protein in the virion. It is a small protein with
three transmembrane domains. It was suggested that the M protein exists as a dimer in the virion, and
can adopt two different conformations, allowing it to promote membrane curvature and bind to the
nucleocapsid. is protein is thought to give the virion its shape.

Protein N (nucleocapsid): Composed of two separate domains, an N-terminal domain and a C-terminal
domain, both capable of binding to RNA in vitro, but each one utilises different mechanisms to bind RNA.
e N protein is also highly phosphorylated, and it has been suggested that phosphorylation triggers a
structural change that enhances affinity for viral versus non-viral RNA. e N protein binds to the viral
genome in a bead-on-a-string conformation.

Haemagglutinin esterase (HE): Present in a subset of betacoronaviruses. e protein acts as a
haemagglutinin, binds sialic acids on surface glycoproteins and contains acetyl esterase activity. ese
activities are thought to enhance protein S-mediated cell entry and virus spread across the mucosa.

Among these five proteins, the most important are protein N and protein S, where the former helps the
virus to develop the capsid and the complete viral structure properly and the latter helps the virus to bind
to host cells11 (See figure 2).

FIGURE 2.
Structure of SARS-CoV-2, virus causing COVID-19 with its corresponding structural proteins (A).

Binding mechanism of protein S to the angiotensin-converting enzyme receptor 2 (ACE2). e figure
shows how protein S is cleaved by the serine protease TMPRRS2, in the S1 (N-terminal) and S2 (C-

terminal) subunits, mediating the binding of the virus to the target cell and facilitating its entry13,14 (B).
own elaboration.

General pathomechanism of SARS-CoV-2
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SARS-CoV-19 (causative agent of severe acute respiratory syndrome in 2002/2003) and SARS-CoV-2
(causative agent of COVID-19) have been reported to have a similar type of receptor. Protein S binds directly
to the angiotensin-converting enzyme 2 (ACE2) receptor on host target cells 10,11. e ACE2 receptor is
expressed in several organs of the human body, mainly in the lungs, kidneys and intestine which represent
the main targets of the coronavirus11, 12. e binding affinity of SARS-CoV-2 to the ACE2 receptor is 10 to
20 times higher compared to SARS-CoV-112.

Most pathogenic viruses have been found to contain a furin-like cleavage site in the S protein, which is
not present in SARS-CoV-1 but is present in SARS-CoV-2; this process requires cellular serine proteases
(TMPRSS2), which allow cleavage of the S protein, regulating the whole mechanism and thus enhancing
viral fusion with host cell membranes13. Protein S thus possesses two functional subunits S1 (N-terminal)
and S2 (C-terminal) mentioned above; the former mediates the binding of the virus to the host cell
membrane by recognising a receptor on the cognate cell, while the latter promotes fusion of the 2 cell
membranes, and is involved in viral entry14.

SARS-CoV-2 Replication
Once the virus has entered the host cell, it initiates the replication process; the virus genome contains a

large replicase gene that will give rise to non-structural proteins (Nsps), followed by structural and accessory
genes9,15. e replicase gene encodes two open reading frames (ORFs), rep1a and rep1b, which are translated
into two polypeptides (pp1a and pp1ab); these polypeptides are processed by two viral proteases: 3C-type
protease (3CLpro) and papain-type protease. Cleavage produces 15 or 16 viral Nsps that assemble into a
large membrane-bound complex and exhibit multiple enzymatic activities15.

e positive-strand RNA genome is used as a template to produce the negative strand. Enzymes encoded
by the replicase gene use the negative RNA as a template to develop overlapping messenger RNA (mRNA)
segments that are translated into structural proteins.11 It is thought that the manufacture of these individual
RNA molecules could promote recombination events between viral genomes and genetic diversity.9

During the replication process within the human host, the N protein of the virus binds to the genome,
while the M protein associates with the membranes of the endoplasmic reticulum (ER). Subsequently,
messenger RNA and nucleocapsid proteins combine to form virions11. e viral particles are directed to
the endoplasmic reticulum-Golgi apparatus intermediate complex and from this compartment the vesicles
containing the virions are directed to fuse with the plasma membrane, thus assembling the complete viral
particles which, when released, go on to infect new cells16.

Inflammatory response caused by SARS-CoV-2
A “cytokine storm “17 has been suggested in infection with SARS-CoV-1 and various respiratory viruses. In

the case of SARS-CoV-2, similar inflammatory mechanisms leading to the clinical deterioration of patients
have also been suggested18,19. is response is defined by low levels of type I and III interferons juxtaposed
with elevated chemokines and high expression of interleukin-6 (IL-6)19.

During viral replication, the host cell mediated by a family of intracellular pattern recognition receptors
(PRRs) detects aberrant RNA structures that oen form during viral replication; these receptors oligomerise
and trigger the activation of downstream transcription factors: interferon regulatory factors (IRFs) and
nuclear factor κB (NF-κB)20. e activation of these regulatory factors particularly activates two antiviral
programs.

e first is mediated by transcription of type I and III interferons (IFN-I and IFN-III, respectively) and
subsequent up-regulation of IFN-stimulated genes. e second involves the recruitment and coordination
of specific subsets of leukocytes, which is characterised by the secretion of chemokines19,21. It has been
postulated that the host response to SARS-CoV-2 is unable to launch a robust IFN-I and III response while
inducing high levels of chemokines necessary to recruit effector cells19,22.
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Proinflammatory cytokines and chemokines that were elevated during COVID-19 infection include
tumour necrosis factor α (TNF- α), interleukin 1β (IL-1β), IL-6, granulocyte colony-stimulating factor (G-
CSF), interferon gamma-induced protein 10 (IP-10), monocyte chemoattractant protein 1 (MCP-1) and
macrophage inflammatory proteins 1- α (MIP 1- α)23.

SARS-CoV-2 and SARS-CoV-2 and severe acute respiratory distress syndrome.
SARS-CoV-2 enters human type 2 pneumocytes via the ACE-2 receptor, then initiates the replication

process described above13. Xu et al. performed histopathological studies with biopsy samples of lung tissue in
patients with COVID-19 and have demonstrated the presence of diffuse alveolar damage with the formation
of hyaline membranes, presence of mononuclear cells and macrophages infiltrating air spaces with diffuse
thickening of the alveolar wall24. Viral particles have also been observed in type II pneumocytes by electron
microscopy23. ese pathological alterations can lead to severe acute respiratory distress syndrome (SDRA),
characterised by severe hypoxaemia, acute onset of bilateral infiltrates that have been described in a “ground-
glass” pattern on X-rays, and pulmonary oedema that cannot be explained by fluid overload or heart failure5.

In the pathogenesis of SDRA, there is an epithelial lesion with increased permeability in the
alveolocapillary membrane, as well as diffuse damage to the alveolar cells that leads to fluid accumulation,
inactivation of surfactant produced by type 2 pneumocytes and subsequent formation of the hyaline
membrane, which is considered impermeable to gas exchange; ese changes occurring at the pulmonary
level would cause an increase in the work of breathing in the patient with signs of respiratory distress, and
there would also be an intrapulmonary shunt with increased blood flow that would also affect gas exchange
with the appearance of refractory hypoxaemia in these patients25.

SARS-CoV-2 and coagulopathy
Coagulopathy is a common feature of SARS-CoV-2 infection, oen characterised by increased D-dimer

and fibrin as a common laboratory finding26.
D-dimer is the end product of fibrin degradation that serves as a serological indicator of the activation of

coagulation and the fibrinolytic system27 .
In patients with severe COVID-19 it has been described that there is direct local vascular and endothelial

injury leading to microvascular clot formation and angiopathy; there is also a hypercoagulable state with
hyperfibrinogenemia and the possibility of large vessel thrombosis or major thromboembolic sequelae,
including pulmonary thromboembolism (TEP), which is reported in up to 20-30% of intensive care unit
(UCI) patients28.

e coagulation cascade is activated in viral infections such as COVID-19; there is an imbalance
between procoagulant and anticoagulant homeostatic mechanisms in this pathology; as a result of increased
inflammatory activity fibrinogen levels increase and thrombi form29,30(Figure 3).
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FIGURE 3.
Pathophysiology of coagulopathy in patients with COVID-19. e figure shows a dysregulation
of normal coagulation mechanisms, with a procoagulant state that favors thrombus formation

and thromboembolic complications. ere is greater expression of factors that favor
coagulation such as Von Willebrand factor, activation of the tissue factor pathway, inhibition

of fibrinolysis and endothelial dysfunction; on the other hand, there is less expression of
anticoagulant factors such as tissue plasminogen activator (tPA) and protein C (PCA)28,30.

own elaboration.

Increased levels of fibrin degradation products such as D-diameter and prolonged prothrombin time have
been associated with poor prognosis in patients affected by the new betacoronavirus and multiple pathogenic
mechanisms have been implicated in coagulopathy caused by COVID-19, including endothelial dysfunction,
Von Willebrand factor elevation, Toll-like receptor activation and tissue factor pathway activation30.

e association with increased microvascular thrombosis, increased lactate dehydrogenase (LDH) and
ferritin levels, and mild increases in prothrombin time (PT) and activated partial thrombopastin time
(aPTT) are associated with thrombotic microangiopathy31.

e prevalence of arterial thrombosis is also high in patients with COVID-19 in whom the involvement
of antiphospholipid antibodies has been suggested30 .

One study examined the presence of lower limb thrombosis without symptoms of deep vein thrombosis
(TVP) by ultrasonography in patients with COVID-19 pneumonia treated in the intensive care unit (UCI)
and reported a prevalence of 25%; this could be favoured by the time spent in bed, the described procoagulant
state occurring in patients with COVID-19 and could also be due to a state of fibrinolytic inhibition32. e
presence of deep vein thrombosis (DVT) is a recognised risk factor for developing PTE.

Due to the existing coagulopathy in patients with COVID-19, there are currently guidelines that
recommend the use of anticoagulation in patients with COVID-19; there are even studies that show reduced
mortality in cases with coagulopathy and treated with heparin (low molecular weight heparin) compared to
patients who did have coagulopathy and were not treated with heparin33,34. However, treatment in relation
to the coagulation alterations that occur in this disease is beyond the scope of this article.

SARS-CoV-2 and renal disorders
Aer pulmonary infection, the virus can enter the blood, accumulate in the kidneys and damage resident

renal cells35. Among patients with COVID-19 and ARDS, a significant number of patients have been found
to have acute renal dysfunction, some of whom even progressed to renal failure and required dialysis36.

Acute kidney injury (IRA) is a serious complication in critically ill patients, oen leading to an increased
risk of death37.

Possible pathogenic mechanisms of SDRA associated with IRA include haemodynamic alterations,
including right heart failure, fluid overload and systemic congestion (including congestion of the renal
vasculature), detrimental mechanical ventilation strategies, the development of secondary infections,
immune-mediated inflammatory reaction with the release of high levels of harmful circulating inflammatory
mediators that are capable of interacting with resident cells in the kidneys and causing endothelial



Arandia Guzmán Jaime, et al. SARS-CoV-2: structure, replication and pathophysiological mechanisms ...

PDF generated from XML JATS4R

dysfunction, microcirculatory disruption and tubular injury; virus-mediated renal injury in the glomerulus
and tubular system has also been postulated 36,38.

A study by Pan et al. showed relatively high co-expression of ACE2 receptor and the serine protease
TMPRSS in podocytes and renal glomerulus proximal rectal tubule cells, which were identified as candidate
host cells in IRA38.

us, prerenal IRA has been suggested, but glomerulonephritis and even certain forms of acute tubular
necrosis can also be found, suggesting components of intrarenal IRA in these patients39. Clinically, patients
may present with proteinuria (probably due to podocyte damage), haematuria, oliguria and increased serum
creatinine levels36. Another study by Hirsch et al. described possible predictors of IRA in COVID-19, citing
advanced age, male sex, diabetes mellitus, hypertension, history of cardiovascular disease, increased body mass
index (BMI), mechanical ventilation, vasopressor drugs and a history of treatment with renal angiotensin-
aldosterone inhibitor drugs39.

Recently, a case of COVID-19 associated with collapsing glomerulopathy has also been described,
which corresponds to the most feared variant of focal segmental glomerulonephritis. is pathology
has been commonly associated with viral infections such as human immunodeficiency virus, parvovirus,
cytomegalovirus, autoimmune diseases, heroin consumption and a greater predisposition in african
americans40.

SARS-CoV-2 and gastrointestinal disturbances
Diarrhea is a common symptom in coronavirus infections; it has been detected in up to 30% of patients

with MERS and 10.6% of patients with SARS-CoV-1941.
e ACE2 receptor required for viral entry was also expressed in upper esophageal cells as well as in

ileum and colon enterocytes; TMPRSS2 is also co-expressed at the level of enterocytes and in the esophagus,
which would explain the presence of gastrointestinal manifestations in patients with COVID-1912. In
the pathogenesis of SARS-CoV-2 diarrhoeal syndrome, it is postulated that the viral infection causes an
alteration of intestinal permeability, resulting in malabsorption by enterocytes42. e ACE2 receptor is
required for surface expression of small intestinal amino acid transporters and it has been suggested that
virus activity may cause enzymatic modifications, increasing susceptibility to intestinal inflammation and
diarrhea; since amino acids such as tryptophan regulate the secretion of antimicrobial peptides by Paneth
cells through activation of the mTOR pathway, these antimicrobial peptides could affect the composition
and diversity of the microbiota contributing to pathogenesis leading to enteritis (inflammation of the small
intestine) and ultimately diarrhea12.

SARS-CoV-2 and neurological disorders
Characteristic neurological manifestations have been described in some patients with COVID-19,

indicating that SARS-CoV-2 may represent an underestimated opportunistic pathogen of the brain43.
In fact, several techniques such as immunohistochemistry, electron microscopy and polymerase chain

reaction (PCR) have been used and the presence of coronavirus in the brain has been detected44,45.
Possible routes of entry of SARS-CoV-2 into the central nervous system (CNS) are postulated as trans-

synaptic transfer in infected neurons, via the olfactory nerve, the lymphatic pathway and through the blood-
brain barrier46.

It is believed that there is a retrograde axonal transport of SARS-CoV-2, where axonal microtubules are
used to facilitate the transport of the virus into the CNS; the route of entry in this case is thought to be
the olfactory neurons, as a study has been described with mice in which chemical ablation of these neurons
protected them from infection47 (Figure 4).
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FIGURE 4
Possible route of entry of SARS-CoV-2 into the central nervous system (CNS), entering
through olfactory neurons, using microtubule-mediated neuronal retrograde transport47.

own elaboration.

In the event that SARS-CoV-2 enters the CNS by crossing the blood-brain barrier (BHE), it could be
thanks to a previous infection of the endothelial cells that form part of this barrier (along with astrocytes,
pericytes and extracellular matrix) due to the large amount of ACE2 receptor that these cells contain; once
it has reached this point, the virus would be able to invade adjacent tissue and cross the BHE, causing
vascular and neuronal damage47 . Leukocytes could also carry the virus through the blood to the BHE, this
mechanism of transport to the CNS would be facilitated by an increase in BHE permeability that occurs in
the inflammation caused by SARS-CoV-2 infection, thus facilitating the passage of the virus46,48.

e most common neurological symptoms reported are headache, anosmia and ageusia and other
neurological findings include cerebrovascular accident (ACV), impaired consciousness, coma, seizures and
encephalopathy46. Toscano et al. reported cases of COVID-19 associated with Guillain-Barré syndrome
(GBS), which presented 5-10 days aer infection, GBS could be explained by molecular mimicry in which
infectious viruses share epitopes similar to peripheral nerve components, which stimulates autoreactive T or
B cells, a mechanism similar to that occurring with Campylobacter Jejuni infections and some viral infections
such as Epstein-Barr virus, cytomegalovirus and Zika virus49.

SARS-CoV-2 and skin lesions
Cutaneous manifestations associated with COVID-19 have been reported in some case series. Patterns

ranging from maculopapular erythema, urticaria, vesicular lesions, periflexural purpura, transient livedo
reticularis, acroischemia, to erythema multiforme50, 51 have been described. e pathophysiological
mechanisms of COVID-19 skin changes are still not well understood and it is not yet clear whether the skin
changes are secondary to the respiratory infection or are instead a primary infection of the skin itself; it is
postulated that viral particles present in the cutaneous blood vessels in patients with COVID-19 infection
could lead to a lymphocytic vasculitis causing these changes52. is finding is also described in relation to
a haematogenous spread of the virus through the cutaneous vascular system where there would also be an
activation of the immune system with the mobilisation of lymphocytes and Langerhans cells; viral particles
could induce the creation of immune complexes, leading T-helper cells (CD4) to produce cytokines such as
IL-1, IFN-γ and TNF-α and to recruit eosinophils, cytotoxic T-cells (CD8), B-cells and natural killer (NK)
cells leading to lymphocytic thrombophilic arteritis53.

Currently, while there are case series reports and articles referring to COVID-19-associated dermal lesions,
further studies are needed to assess whether these lesions are directly associated with the virus, or attributable
to the inflammatory response caused by the virus, and the details of the pathological mechanisms involved.

SARS-CoV-2 and cardiac disorders
Babapoor-Farrokhran et al. have suggested that underlying cardiovascular disease may predispose patients

to an increased risk of coronavirus infection through increased systemic inflammation and immune system
dysregulation; however, there is no scientific evidence to support this claim54.
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ere is now a growing literature exploring the cardiac lesions that may be associated with COVID-19.
It is known that the ACE2 receptor is expressed in cardiac tissue specifically at the pericyte level, and in a
parallel study by Burrel et al. it has been shown that the ACE2 receptor is expressed to a greater extent in
patients with underlying cardiac pathology than in people with normal cardiac tissue55,56.

Patients receiving drugs such as angiotensin receptor antagonists (ARBs) or angiotensin II-converting
enzyme inhibitors (ACE inhibitors) have a positive up-regulation of ACE2, therefore this receptor would
be available in large quantities to provide a site

binding site for SARS-CoV-257. Cardiac manifestations of COVID-19 have been linked to an adrenergic
response, systemic inflammatory state, direct viral infection of endothelial and myocardial cells, hypoxia due
to respiratory failure, electrolyte imbalances, fluid overload and side effects of certain drugs directed against
COVID-1957, 58, 59.

Zou et al. in a meta-analysis study examined the correlation of certain laboratory parameters and cardiac
injury in patients hospitalised with COVID-19, finding significantly higher CRP, procalcitonin and NT-
proBNP values59. ere is a case reported in April 2020, which describes the direct involvement of
coronavirus particles in the myocardium, causing a “fulminant myocarditis” with a significant increase in
troponin and cardiac enzyme levels, progressing to cardiogenic shock that would have caused the collapse
of the heart patient60.

Cardiac arrhythmias in these patients have been attributed to several factors, including myocardial
inflammation caused by viral infection leading to electrophysiological and structural remodelling; but
arrhythmias may also be secondary to medication side effects; atrial fibrillation was the most commonly
observed cardiac arrhythmia in patients with COVID-1961 infection. ere are reports of ventricular
arrhythmias and torsada de pointes as complications of adverse effects due to drugs that prolong the QT
interval on the electrocardiogram, especially azithromycin and hydroxychloroquine61, 62.

Patients with a medical history of coronary heart disease are prone to COVID-19 induced heart disease,
and patients may develop acute coronary syndrome mainly as a thrombotic complication63.

Conclusions
SARS-CoV-2 is a new betacoronavirus that is considered an emerging virus in the global population.

Understanding the structure and replication of the virus is essential to understand the pathological aspects
of the virus. To date, SARS-CoV-2 has infected millions of people and affected billions of lives. e
understanding of the disease and its pathophysiology in patients with COVID-19 is evolving, and clinicians
must continue to conduct research, not only to understand the effects of the infection on different tissues
and organs, but also to understand the possible short- and long-term complications of the disease, knowledge
of which could also facilitate the management and treatment of these patients.

Potencial conflict of interest: he authors declare that they have no conflict of interest relevant to the
submission of this article.
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