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ABSTRACT 

This article provides a review of data on the prevalence and impact of cardiovascular disease on the course 

and outcomes of the new coronavirus infection COVID-19. A new strain of coronavirus, the COVID-19 

(CoronaVirus Disease-2019) pandemic caused by SARS-CoV-2 (severe acute respiratory syndrome 

coronavirus-2) is causing a rapid increase in cases and high death rates worldwide. Despite the effect of 

SARS-CoV-2 on the pulmonary system, it leads to the development of multiple organ failure, including due 

to damage to the cardiovascular system (CVD). 
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INTRODUCTION  

Coronavirus infection (COVID-19) and 

cardiovascular diseases remain one of the global 

comorbid pathologies in the current period of the 

pandemic, that is, the prevalence of diseases over 

each other, exacerbate the level and course of the 

disease and increase the risk of death of patients. 

The management of such patients requires 

doctors to know the characteristics of a viral 

infection, its clinical appearance when combined 

with cardiovascular diseases. In about 50% of 

patients infected with SARSCoV-2, 

multimorbidity is detected, the frequency of 

which increases to 72% in severe COVID-19 [2, 3]. 

Cardiovascular disease (CVD) and cardiovascular 

risk factors such as obesity and diabetes mellitus 

(DM) are common in patients with COVID-19. 

According to a retrospective analysis of data (n = 

1,590) obtained in 575 hospitals in China, 25% of 

patients with COVID-19 were diagnosed with 

comorbidities [4]. Arterial hypertension (AH) 

occurred in 16.9% of patients, other CVDs - in 

53.7% and diabetes - in 8.2%. In an Italian cohort 

of COVID-19 patients (n = 22 512, of whom 355 

died), concomitant coronary heart disease (CHD) 

was present in 30%, atrial fibrillation - in 24.5%, 

stroke - in 9.6%, and diabetes mellitus - in 35.5% 

[5]. An analysis of the database of 5,700 COVID-

19 patients admitted to 12 hospitals in New York 

showed the presence of hypertension in 56.6%, 

ischemic heart disease - in 11.1%, obesity - in 

41.7% and diabetes - in 33.8% [6]. A 

retrospective analysis of the clinical and 

demographic indicators of 1,007 COVID-19 

patients admitted to hospitals (in the intensive 

care unit, ICU) of the Russian Federation with 

acute respiratory distress syndrome (ARDS) 

found CVD in 61.4% [7]. AH (in 56.3% of patients) 

and IHD (in 16.3%) were common; less often - a 

stroke (in 7.1%) and atrial fibrillation (in 9.3%). 

26.1% of patients were obese and 25% of patients 

with type 2 diabetes. The incidence of CVD 

increased with age, reaching 80% in the group 

over 60 years old. 

A meta-analysis of six clinical studies, including 

1527 cases of coronavirus infection, 

demonstrated the presence of arterial 

hypertension in 17.1% of patients, coronary heart 

disease and / or cerebrovascular disease - in 

16.4%, type 2 diabetes mellitus - in 9.7% of 

patients [5]. Moreover, most of the most severe 

patients admitted to intensive care units were 

characterized by the presence of concomitant 

pathology. According to a Chinese study (Wuhan), 

comorbid pathology significantly increased the 

risk of an unfavorable outcome: there was a 

significant increase in mortality among patients 

with CVD up to 10.5%, with type 2 diabetes 

mellitus - up to 7.3%, with isolated arterial 

hypertension - up to 6.0%, while mortality in this 

population as a whole was 2.3% [6]. The data of 

Italian colleagues confirm these indicators [7]. 

According to the Chinese protocol WHO-China, 

mortality from COVID-19 against the background 

of CVD was 13.2% (compared to 1% among 

people without comorbid pathology), and higher 
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proportions of diabetes mellitus (9.2%) and 

arterial hypertension (8.4%) among deceased 

patients [2, 8]. Considering the possible 

mechanisms of such a high prevalence of the 

combination of coronavirus infection and CVD, 

one should point out the potentially common risk 

factors for these diseases. For example, age, 

exerting a suppressive effect on the immune 

system, increases the susceptibility to viral 

infection and ensures its more severe course. 

Previously, a decrease in the titer of protective 

antibodies by about 50% was noted in persons 

over 65 years of age after vaccination against 

influenza; in younger patients, such dynamics 

was not observed [9]. Other cardiovascular risk 

factors, O.L. Barbarash et al. 19, such as diabetes 

mellitus and dyslipidemia, also cause impaired 

immune response, increasing the risk of viral 

infection [10, 11]. In addition, CVD is considered 

as a marker of accelerated immune aging with a 

negative impact on the course and prognosis in 

COVID-19 [4]. Currently, there is no accurate 

information about the long-term results of 

treatment, but there is evidence of the 

development of cardiac complications after the 

relief of acute symptoms of COVID-19 and their 

occurrence even after patients recover [12]. 

Italian colleagues report a case of fulminant 

myocarditis in a convalescent one week after the 

resolution of all respiratory symptoms [13]. Later 

cardiovascular events are extremely important as 

they can significantly affect the long-term 

prognosis. Thus, the association of SARS-CoV with 

disturbances in the regulation of lipid and 

carbohydrate metabolism, as well as the chronic 

damaging effect of this viral agent on the 

cardiovascular system, is assumed [14]. 

The combination of COVID-19 with the clinic of 

acute coronary syndrome (ACS)  is relevant from 

several points of view. First, like any acute 

inflammatory disease, COVID-19 can be a 

provoking factor in the destabilization of an 

atherosclerotic plaque and the implementation of 

an atherothrombotic ACS scenario. In addition, 

hemodynamic disturbances inherent in severe 

intoxication (tachycardia, hypo- or hypertension) 

can act as a provoking factor in the development 

of myocardial infarction, myocardial infarction. 

Do not forget that cardiotoxicity against the 

background of infection or the appointment of 

antiviral therapy, manifested by appropriate 

clinical symptoms and an increase in the 

concentration of troponins, brain natriuretic 

peptide, necessitates a careful differential 

diagnosis of virus-induced myocardial damage 

with classic ACS against the background of 

atherothrombosis. Patients with severe 

symptoms of COVID-19 can develop classic 

atherothrombotic ACS with subsequent death. In 

this category of patients, the cause of death 

should be discussed and correctly determined 

when formulating the underlying disease in the 

pathological diagnosis. Noteworthy is the 

publication of Chinese colleagues [18], which 

examines the phenomenon of a significant 

increase in troponin T levels in patients with 

COVID-19 without an established history of CVD 

and clinical signs of myocardial infarction. The 

authors explain this effect by the so-called 

phenomenon of virus-induced myocardial 
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damage, which is closely associated with an 

increase in C-reactive protein (a factor of 

systemic inflammation), natriuretic peptides 

(markers of myocardial distress), the 

development of life-threatening arrhythmias and 

acute heart failure. Moreover, the likelihood of 

death at high troponin T values was increased 

both in patients with and without cardiovascular 

comorbidity. In this regard, the issues of correct 

differential diagnosis of virus-induced 

myocardial damage and myocardial infarction 

should be given close attention in the 

management of patients with COVID-19 [30]. 

The world's leading medical journals, contrary to 

established practice, willingly accept descriptive 

cases with the morphological picture of patients 

who died from COVID-19. The authors thoroughly 

analyze postmortem macro- and microscopic 

histological changes in the lungs and 

myocardium, and also pay attention to the 

presence of thrombosis of the coronary arteries, 

the state of atherosclerotic plaques, since the 

mechanisms of the negative effect of coronavirus 

infection on the course of CVD remain the subject 

of discussion [19]. 

COVID-19 and chronic heart failure 

characterizing patients with COVID-19, it should 

be noted the similarity of respiratory and cardiac 

symptoms, often manifested by shortness of 

breath, which can create significant difficulties 

both at the screening stage and at making a 

definitive diagnosis, especially in patients with 

chronic heart failure ( CHS) [30]. A particularly 

difficult category is represented by patients with 

a burdened history of pulmonary and 

cardiovascular pathology [22]. According to the 

analysis of patients in Wuhan (China), CHF was 

present in 1/3 of patients hospitalized with 

COVID-19, and was detected in more than half of 

those who died from this disease [23]. As 

mentioned above, the SARS-CoV-2 viral agent is 

capable of causing direct damage to 

cardiomyocytes, leading to CHF decompensation, 

shock and sudden death. According to a study by 

G.Y. Oudit et al., Conducted in Toronto (Canada) 

during the outbreak of SARS in 2008, in 35% of 

autopsy samples of the heart taken against the 

background of SARS-CoV lesion, viral RNA of the 

pathogen was detected [24]. If we cover in more 

detail the topic of myocardial damage associated 

with COVID-19, then the polyetiology of this 

phenomenon should be noted. Currently, there 

are active discussions in the scientific community 

about how SARS-CoV-2 can have a cardiolytic 

effect with a critical increase in the value of 

troponins, because this often requires differential 

diagnosis with MI. In a recent review article by 

French authors [25], it is suggested that 

cardiomyocyte necrosis can develop as a 

consequence of several triggering factors: the 

direct damaging effect of the SARS-CoV-2 viral 

agent on cardiomyocytes, since type 2 

angiotensin converting enzyme (ACE) receptors 

are expressed on these cells; hypoxic damage to 

cardiomyocytes against the background of a 

cytokine storm, local and systemic acidosis, 

mitochondrial lysis; microcirculatory disorders 

against the background of hypercoagulation and 

hyperaggregation of platelets, as well as coronary 

spasm. In addition, due to the hyperreactivity of 

the immune system, scenarios of nonischemic 
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death of cardiomyocytes (apoptosis) may 

paradoxically be triggered [30]. As a result, this 

leads to a decrease in the functional properties of 

the myocardium and the development of acute 

heart failure and other life-threatening conditions 

[30]. At the same time, COVID-19-induced lung 

damage can lead to significant disturbances in gas 

exchange, manifested by hypoxemia, macroerg 

deficiency, and severe acidosis [30]. The 

developing intracellular acidosis and free radicals 

destroy the phospholipid layer of cell 

membranes, and the influx of calcium ions caused 

by hypoxia leads to damage and apoptosis of 

cardiomyocytes [26]. The combination of such 

features of viral invasion in COVID-19 and the 

initially severe comorbid status of a patient with 

CHF leads to a high risk of rapid decompensation 

of heart failure and the development of multiple 

organ dysfunction. Naturally, such patients are 

characterized by a high risk of death due to 

COVID-19 [27]. There is evidence of the 

possibility of a low-symptom course of viral 

infection in patients with CVD. For example, the 

National Health Commission of China reports that 

some patients consulted a doctor for the first time 

because of symptoms associated with CVD: heart 

palpitations, pain and tightness in the chest, and 

not at all with fever and cough. Nevertheless, after 

an additional examination, he was diagnosed with 

COVID-19 [14]. Chinese colleagues describe the 

observation of four patients with end-stage CHF 

who were infected with SARS-CoV-2: two of them 

had a mild course of the disease, others had a 

severe course. There is evidence of the possibility 

of a low-symptom course of viral infection in 

patients with CVD. For example, the National 

Health Commission of China reports that some 

patients consulted a doctor for the first time 

because of symptoms associated with CVD: heart 

palpitations, pain and tightness in the chest, and 

not at all with fever and cough. Nevertheless, after 

an additional examination, he was diagnosed with 

COVID-19 [14]. Chinese colleagues describe the 

observation of four patients with end-stage CHF 

who were infected with SARS-CoV-2: two of them 

had a mild course of the disease, others had a 

severe course. So, in a study of 138 patients with 

COVID-19, antiviral O.L. Barbarash et al. and 

cardiovascular diseases drugs were prescribed to 

89.9% of patients [27]. Antiviral agents are 

known to cause heart failure, arrhythmias, or 

other cardiovascular disorders. Therefore, when 

prescribing antiviral drugs, it is necessary to 

carefully monitor the development of 

cardiovascular complications and, if possible, 

avoid adverse drug interactions [29]. 

Thus, the simultaneous development of COVID-19 

and cardiovascular pathology aggravates the 

course of the disease, leading to the disability of 

many patients, as well as the development of 

multiple deaths. 
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