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ABSTRACT 
 

The disease known as COVID-19 not only affects the respiratory system, but can also involve the cardiovascular system. This work 
describes the main viral characteristics, the pathophysiology and its repercussion at the cardiac level. SARS-COV2 enters the cells of the 
respiratory epithelium through the interaction of protein S with the receptor for the angiotensin-converting enzyme 2, which can lead 
to a severe inflammatory reaction. Among the most important cardiovascular manifestations we have direct myocardial damage, which 
can cause from acute myocardial infarction to cardiogenic shock, followed by the presence of heart failure and finally the appearance 
of arrhythmias. 
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INTRODUCTION: 

 The disease known as COVID-19, not only affects the 

respiratory system but may involve other organs, including the 

cardiovascular system, which increases existing health 

problems in developing countries. The primary objective of 

this work is to provide general information on the etiology, 

pathophysiology and its repercussion at the cardiac level, in 

order to improve diagnosis and therapy. 

GENERAL CHARACTERISTICS 

In December 2019, a new type of coronavirus was identified as 

the cause of pneumonia in Wuhan, China. This disease quickly 

spread initially throughout the country and later throughout 

the world. Due to its global spread, in February 2020, the 

World Health Organization (WHO) designated it as a 

pandemic.1 This beta RNA coronavirus comes from the same 

subgenus as the 2003 severe acute respiratory syndrome 

(SARS). The structure of the ligand-receptor is very similar to 

that of SARS and it has been possible to identify the same 

receptor for its entry into the cell through the receptor for the 

angiotensin-converting enzyme 2 (ACE2) 2. Due to 

discrepancies in the initial nomenclature, an international 

committee proposed the name of severe acute respiratory 

syndrome due to coronavirus 2 (SARS-CoV-2). 3 Regarding its 

morphological characteristics, it has a spherical or elliptical 

shape with a diameter of 60-140 nm. Like other coronaviruses, 

it is sensitive to ultraviolet light and heat, on the other hand 

they are inactivated with lipid solvents such as 75% ether, 

ethanol, chlorine, peroxyacetic acid and chloroform. 

Phylogenetically it has been considered that bats are the 

primary source of these viruses, but their transmission to 

humans has not yet been precisely elucidated.4 The 

mechanism of transmission from person to person is through 

drops, which originate when You sneeze, cough, or speak and 

can infect another person if you have direct contact with the 

mucosa. Similarly, infection can occur when the person touches 
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a surface contaminated by these drops and subsequently has 

contact with their mucosa. It should be noted that the drops do 

not travel more than 2 meters away or persist in the air. 5,6 

The incubation period includes up to 14 days after exposure 

and in most cases occurs between days 4 and 5.7-9 

CLINICAL PRESENTATION 

Patients may present with fever, cough, dyspnea, and bilateral 

infiltrates detected by some imaging study when they debut 

with severe respiratory infection. In a study, 138 patients with 

COVID-19 were described where the main clinical data were: 

fever (99%), fatigue (70%), dry cough (59%), anorexia (40%), 

myalgia (35%), dyspnea (31%), anosmia (34%), dysgeusia 

(34%), and gastro-intestinal symptoms (18%). 10 We must 

emphasize that the time interval to say that a patient stops 

being contagious is still uncertain and may vary depending 

dela severity of the disease can go from 8 to 37 days 11,12. It is 

estimated that about 80% of virus carriers can be 

asymptomatic. 

It has been observed that the majority of infections are not 

severe, specifically in a report, where 44,500 patients were 

included, it was possible to estimate the severity of the disease 

in the following spectra: a) Mild-moderate: without pneumonia 

(81%) , b) Severe: with dyspnea, hypoxia or image-confirmed 

lung disease in the first 24-48 hours greater than 50% (14%), 

c) Critical: with data on respiratory failure, shock or multiple 

organ damage (5%) . 13 According to the WHO, mortality in 

Wuhan was 5% and 0.7% in the rest of China. However, these 

figures have changed depending on the geographical region 

studied, for example mortality in Italy has been 7.2% and in 

South Korea 0.9% .14 

RISK FACTOR'S 

Severe disease can occur in any individual, however there are 

groups with greater susceptibility, especially adults over 60 

years of age, the risk increases if the following comorbidities or 

risk factors are associated: cardiovascular disease, diabetes 

mellitus, hypertension systemic arterial, chronic obstructive 

pulmonary disease, obesity, cancer, chronic kidney disease, 

asthma, immunocompromise. 15-18 

Within the evaluation with paraclinical studies, indicators of 

poor prognosis have been found, such as: lymphopenia, 

elevation of liver enzymes, lactate dehydrogenase, 

inflammation markers (C-reactive protein, ferritin, 

interleukin-6), D-dimer, prothrombin time, troponin, 

creatinine phosphokinase, and azo. 18.19 

People of any age can suffer from severe illness, however older 

adults are the most susceptible. As an example of this, in one 

study it was found that the proportion of hospitalizations 

increased with age, with only 1% being hospitalized in those 

aged 20-29, 4% between 50-59% and 18% in those over 80 

(20) 

PATHOPHYSIOLOGY 

Initially, the virus enters the cell through the ACE2 receptor, 

whose main function is the enzymatic conversion of 

angiotensin II to angiotensin 1-7 and conversion of angiotensin 

I to angiotensin 1-9 21-24. Protein S together with tyrosine-

serine-coupled kinase receptors (TMPRSS2) are responsible 

for binding to the ACE2 receptor of pulmonary epithelium25. 

It should be emphasized that the ACE2 receptor is highly 

expressed at cardiovascular and even gastrointestinal levels in 

addition to the respiratory epithelium. Furthermore, this virus 

can enter cells through CD209, which is expressed in 

macrophages, promoting invasion of immune cells and 

cardiovascular tissue. 26-28 

In severe cases, an uncontrolled inflammatory reaction occurs, 

which has been called "cytokine storm", whose main effector is 

interlucin-6 (IL-6). This cytosine is produced by activated 

leukocytes and promotes the differentiation of B lymphocytes, 

stimulates the production of acute phase proteins and plays an 

important role in thermoregulation. Finally, it must be said that 

it increases in the presence of infections, autoimmune 

disorders, cardiovascular diseases and even some types of 

cancer.(21) Cytosine storm also includes the expression of 

other substances such as IL-2, IL-7, stimulation factor for 

granulocyte colonies, CXC chymosin 10 (CXCL10), chymosin 

ligand (CC) and alpha tumor necrosis (TNF-α). 

COMPLICATIONS 

The main complication is ARDS and can occur immediately 

after dyspnea. In one study, its presence was reported in up to 

20% with a median appearance 8 days after the onset of 

symptoms, in addition to 12.3% requiring advanced 

management of the airway. 10 We will now describe the main 

complications in other organs and at the cardiovascular level. 

a) Macrophage activation syndrome and altered 

thrombotic response 

During the evolution of patients, it has been observed that 

those infected rapidly aggravate presenting a clinical picture 

compatible with macrophage activation syndrome (SAM). This 

response has been detected even in young and apparently 

healthy patients, who have had fatal outcomes. Within the 

pathophysiology of SAM, we can observe uncontrollable 

production of T cells, exaggerated activation of macrophages, 

and hypersecretion of IL-1β, IL-6, interferon, and tumor 

necrosis factor α (TNF- α). Due to the potential catastrophic 

events of this syndrome, it is important to make an early 

diagnosis, paying attention to the levels of ferritin and 

especially to the D-dimer, because it has been seen that 

thrombotic phenomena. 
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b) Direct myocardial damage  

This term encompasses all conditions that cause 

cardiomyocyte cell disruption and is identified with the 

presence of at least one troponin value above the 99th 

percentile. 31 Patients with severe COVID-19 disease may 

experience this type of injury. due to different causes, such as 

myocarditis, hypoxemic injury, stress cardiomyopathy 

(Takotsubo), ischemia due to damage to the micro vasculature, 

coronary artery disease (rupture of the plaque with 

obstruction of flow, or increased myocardial O2 demand), cor 

pulmonale and even cytosine storm, however, the contribution 

of myocardial damage from these events has not yet been 

determined.32-36 It has been reported that troponin elevation 

can occur in 7-17% of hospitalized patients and is more 

frequent in those who enter intensive care (22%) and in those 

who die (59%). 31,34 -39 Finally, we must mention that direct 

damage to the myocardium can become so severe that we can 

observe patients with cardiogenic shock. 

c) Heart failure 

Very limited information is available on the incidence of heart 

failure in patients with COVID-19. In a retrospective study of 

799 patients in Wuhan it was identified in 49% of deaths and 

3% of those who recovered 40. In another study of 191 patients 

it was identified in 52% of those who died and in 12% of those 

who died. they recovered. Similarly, elevation of BNP and NT-

proBNP has been identified, particularly in those with 

myocardial damage.(32) 

d) Cardiac arrhythmias and conduction disorders 

It has been reported that up to 16.7% of hospitalized patients 

have some type of electrical conduction disorder of the heart. 

41 Among the causes for arrhythmias, we can find the 

following: myocardial damage, ischemia, hypoxia, cardiogenic 

shock, septic shock, systemic inflammatory response, and 

pharmacological therapies that help prolong the QT interval, 

thus favoring the presentation of malignant arrhythmias such 

as polymorphic ventricular tachycardia that could generate 

ventricular fibrillation, asystole and death. 42-43 

Most patients admitted for COVID-19 may have no symptoms 

or signs of arrhythmias. Probably only tachycardia are found in 

addition to other more common symptoms: fever, dyspnea, 

and pain. Despite this, there is a lot of evidence about the 

presence of these disorders in COVID-19, for example, in a 

study of 8,910 patients, 304 patients had tachyarrhythmias 

(3.4%) and were more common in those who died compared 

to survivors ( 6.8% vs. 3.2%) .44 On the other hand, in a Hubei 

study of 137 patients, 10 patients noted palpitations as the 

initial symptom, 45 while in another 17% had 

electrocardiographic confirmation of arrhythmias and 44% of 

the patients who they were admitted to intensive care they 

developed them, 10 finally in another report, 260 patients 

(6.1%) had QTc> 500 at admission after treatment with 

hydroxychloroquine and azithromycin. 46,47 Similarly, a 

higher prevalence of atrial tachyarrhythmias has been found in 

patients with mechanical ventilation (17.7% vs. 1.9%), 48 and 

a higher frequency of occurrence of ventricular tachycardia49. 

It is important to mention that in those patients receiving 

chloroquine and hydroxychloroquine therapy, it should be 

known that both prolong the QT interval by blocking the 

potassium channel IKr and both are metabolized by CYP3A4, 

so that other drugs that block this enzyme can increase 

concentrations. of the other two. Hydroxychloroquine has been 

reported to generate torsades de pointes and the combination 

with azithromycin has been associated with an increased risk 

of prolonging QT. Due to this, certain recommendations have 

been generated to monitor patients who receive any of these 

medications, such as: taking an electrocardiogram 2-3 hours 

after ingestion, discontinuing other medications that prolong 

the QT, correcting the hydroelectrolytic disorders and 

continuous monitoring with telemetry. 48.49 

CONCLUSIONS 

Despite the fact that COVID-19 infection has the lung as the 

main target organ, it is important to recognize the 

epidemiological and clinical evidence in which cardiovascular 

alterations have been described, which have a transcendental 

impact on the short and long-term outcomes. Recognizing 

these pathologies can prevent complications and improve the 

evolution of patients affected by COVID-19. These 

complications originate from the macrophage activation 

syndrome with altered thrombotic response and its 

manifestations can be observed by an exaggerated 

inflammatory response, producing in 20% of cases an acute 

respiratory distress syndrome, and in 12.3% it is assisted 

mechanical ventilation is necessary. At the myocardial level, 

direct damage manifested by myocarditis with varying degrees 

of heart failure, including cardiogenic shock, was observed. It 

has been observed that from 7-17% of COVID-19 positive cases 

there is a significant elevation in serum troponin levels, which 

in turn has been confirmed to play a role as biomarkers of poor 

prognosis of the disease. Heart failure has been observed in 3-

5%, being more common in up to 49% of patients who died. 

Arrhythmia and conduction disorders have shown that up to 

17% of patients with COVID-19 have some conduction 

disorder, however the most feared complication is 

polymorphic ventricular tachycardia (VT) related to QT 

interval prolongation. (6.1%), In patients under mechanical 

ventilation, an incidence of TV of up to 17% was observed, and 

this risk increases when the use of hydroxychloroquine is 

associated with azithromycin. Finally, the myocardial 

repercussion by COVID-19 directly affects the mortality of the 

disease. 
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