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ABSTRACT
Cardiovascular pathology can complicate the course of  COVID-19. The study aimed to identify echocardiographic 
abnormalities and key prognostic factors influencing severe and fatal COVID-19 outcomes. This retrospective cohort 
study included clinical and echocardiogram data from 194 medical records of  hospitalized patients with COVID-19: 
100 moderate cases, 34 severe cases with favorable outcomes, and 60 severe cases with fatal outcomes. Severe patients 
with favorable outcomes had greater reductions in left ventricular systolic fraction of  left ventricle compared to mod-
erate cases (23.5% vs. 7.0%, respectively, p=0.008) and ejection fraction of  left ventricle (14.7% vs. 3.0%, respectively, 
p=0.013), grade I diastolic dysfunction of  the left ventricle (20.6% vs. 8.0%, respectively, p=0.044), and pulmonary 
hypertension (29.41% vs. 10.0%, respectively, p=0.006). Patients with fatal outcomes had a mean age of  67.1±1.51 
years, chronic heart failure functional class II (58.3%), hypertension (50.0%), type 2 diabetes (43.3%), and obesity 
(33.3%). Compared to severe cases but with favorable outcomes, fatal cases had a greater decrease in left ventric-
ular ejection fraction (36.7% vs. 14.7%, respectively, p=0.024), various types of  myocardial dysfunction (51.7% vs. 
29.4%, respectively, p=0.037) and a trend towards increased pulmonary hypertension (48.3% vs. 29.4%, respectively, 
p=0.074). Consequently, chronic heart failure class II, reduced left ventricular ejection fraction, various myocardial 
dysfunctions, and pulmonary hypertension emerged as key cardiac risk factors for severe disease progression and 
mortality in patients with COVID-19. 
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INTRODUCTION

To date, many diseases and pathological conditions have been 
identified as predictors of  severe COVID-19, such as hypertension, 
coronary heart disease, diabetes, obesity, and age after 60 years 
[1, 2]. In-hospital mortality rates are higher when COVID-19 is 
associated with acute kidney injury, chronic heart failure (CHF), 
and cardiogenic shock [3]. In patients with COVID-19 with se-
vere acute respiratory syndrome, signs of  myocardial damage are 

often observed (63.2%), which are manifested by changes in the 
ST segment and an increase in the level of  troponin. In addition, 
transthoracic echocardiography reveals a wide range of  cardiac 
abnormalities: global left ventricular (LV) dysfunction, LV dia-
stolic dysfunction II and III grades, local LV wall dyskinesia, right 
ventricular (RV) dysfunction, and pericardial exudation. Patients 
with COVID-19 may have the highest mortality risk (31.7%) in 
the presence of  echocardiographic abnormalities and myocardial 
involvement [4]. A history of  heart failure (HF) in patients with 
COVID-19 is associated with a higher mortality rate than in pa-
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tients hospitalized for acute HF without COVID-19 [5, 6]. There-
fore, this syndrome can be an independent predictor of  nosocomi-
al mortality from COVID-19 [7].

The severe form of  COVID-19 is closely related to RV dysfunc-
tion. Meta-regression studies have shown that RV dysfunction is 
observed in 20% of  patients with COVID-19. It is also a risk factor 
for all-cause death [8, 9]. Echocardiographic studies revealed RV 
dilation with or without systolic dysfunction in 62% of  patients 
with COVID-19. RV dysfunction is increased RV afterload caused 
by pulmonary thrombosis or embolism [10]. RV enlargement 
(41%) and RV dysfunction (27%) were also associated with elevat-
ed D-dimer and C-reactive protein levels. At the same time, LV 
function was hyperdynamic or normal in 89% of  patients [11, 12]. 

SARS-CoV-2 virus can induce a range of  complications, in-
cluding thrombotic microangiopathy, venous thromboembolism, 
endothelial dysfunction, and impaired pulmonary hemodynam-
ics, which can lead to increased pressure in the pulmonary ar-
tery. Echocardiographic evaluations in hospitalized patients with 
COVID-19 reveal the presence of  PH in approximately 12-13% 
of  cases. In addition, coronavirus disease exacerbates concomitant 
PH that is accompanied by chronic congestive heart failure or 
chronic obstructive pulmonary disease. PH, in turn, worsens the 
course of  the disease and increases the risk of  complications [13].

Histological studies have established that the walls of  pulmo-
nary vessels were thickened in patients who died from COVID-19, 
which was not observed in those who died from the severe acute 
respiratory syndrome (SARS) in 2002-2004 or from the H1N1 flu 
(2009-2010). Such vascular changes are important for the forma-
tion of  PH [14].

Echocardiography is useful for detecting the accumulation of  
pericardial effusion and cardiac tamponade, as it was described in 
the case of  a 47-year-old woman with COVID-19 [15]. There is 
evidence that COVID-19 increases the risk of  acute myocardial in-
farction or ischemic stroke by destabilizing atherosclerotic plaque 
in blood vessels [16]. In critically ill patients with myocarditis, myo-
pericarditis, stress cardiomyopathy, or myocardial infarction, a car-
diogenic shock could develop occasionally [17]. A fatal case of  a 
severe course of  COVID-19 in a 63-year-old man complicated by 
fulminant myocarditis with a sharp decrease in LV systolic function 
and cardiogenic shock was described. In this patient, the echocar-
diography showed decreased left ventricular ejection fraction asso-
ciated with elevated troponin (11.37 g/L) and a very high level of  
IL-6 (272.40 pg/mL) [18]. In many cases of  COVID-19 (36.54%), 
echocardiography results led to therapeutic changes [19].

Thus, numerous studies indicate the importance of  echocardi-
ography in managing hospitalized patients, enabling the diagnosis 
of  concurrent cardiac pathologies and informing necessary adjust-
ments in treatment strategies [20]. However, a persistent challenge 
is differentiating between preexisting cardiac anomalies and those 
induced by COVID-19 infection [21]. This study aimed to estab-
lish echocardiogram abnormalities and identify the most import-
ant prognostic factors associated with severe and fatal COVID-19 
outcomes.

MATERIAL AND METHODS

Study design and participants    

This retrospective cohort study is part of  a larger project 
conducted by Ivano-Frankivsk National Medical University, ti-
tled "The course of  infectious diseases against the background 

of  concomitant pathology, combined chronic infections and 
invasions, correction of  treatment" (state registration number: 
0119U100571, implementation dates: 2021 – 2023). We ana-
lyzed echocardiographic data from 194 patient records at the Re-
gional Clinical Infectious Diseases Hospital of  Ivano-Frankivsk, 
Ukraine. The study included 100 cases of  moderate severity, 34 
severe cases without fatalities (with respiratory failure (RF) grades 
I to III), and 60 cases of  severe RF (grades III to IV) that resulted 
in death. The inclusion criteria for each group of  patients were 
the corresponding severity and outcomes of  the disease. Exclu-
sion criteria were lung cancer and death not caused by respira-
tory failure.

Clinical assessment 

Patient diagnoses, including respiratory failure (RF), concom-
itant pathologies, echocardiographic data, and body mass index 
(BMI) were extracted from medical records. Echocardiograms 
were performed using a Toshiba Nemio XG machine, employing 
apical and parasternal long-axis B- and M-mode imaging with 
a 3.5 MHz sector transducer. The protocol adhered to the joint 
guidelines of  the American Society of  Echocardiography and the 
European Association of  Cardiovascular Imaging [22]. CHF was 
diagnosed according to the New York Heart Association 1994 
criteria. Pulmonary hypertension was determined by the peak 
tricuspid regurgitation velocity according to the 2022 ESC/ERS 
guidelines [23], with velocities ≤2.8 m/s rated as low (degree 1), 
between 2.9 and 3.4 m/s as intermediate (degree 2), and >3.4 
m/s as high (degree 3). BMI was calculated to categorize obesity: 
class I for BMI between 30 to 35, class II for BMI between 35 to 
40, and class III for BMI over 40, following Center for Disease 
Control and Prevention (CDC) guidelines. Hypertension stages 
I, II, and III were determined per the ESC/ESH guidelines for 
managing arterial hypertension [24].  

The severity of  COVID-19 was assessed following the 
World Health Organization clinical management guidance for 
COVID-19 [25]. The classification of  Adult Acute Respiratory 
Distress Syndrome was based on the widely recognized 2012 Ber-
lin Definition [26].

Statistical analysis 

We used Pearson's chi-square test (χ2) to compare the frequen-
cy of  presented pathologies in groups of  patients and Student's 
t-test to compare the mean age of  patients. For this reason, an on-
line statistic calculator was used, and significant differences were 
considered when p<0.05 [27].

RESULTS

Clinical characteristics and comorbidities of patients 
with moderate and severe COVID-19 with a favorable 
outcome   

The study included 100 patients with moderate COVID-19, 
comprising 49 men and 51 women, with an age range of  31 to 
80 years and a mean age of  60.78. These patients had X-ray and 
ultrasound signs of  bilateral pneumonia affecting 20% to 50% 
of  the lung fields, and there were no signs of  RF. The duration 
of  hospital stay ranged from 8 to 29 days, with an average of  
14.9±1.48 days. Medical charts indicated the presence of  con-
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COVID-19 group showed a higher incidence of  diffuse cardio-
sclerosis (73.5% vs. 54.0%, p=0.046) and CHF (23.5% vs. 4.0%, 
p<0.001), particularly CHF FC II (14.7% vs. 1.0%, p<0.001). 
Hypertension stages I and II (64.7% vs. 32.0%, p<0.001), type 
2 diabetes (29.4% vs. 4.0%, p<0.001), in the decompensation 
stage (20.6 vs. 0.0%, p<0.001) and all classes of  obesity (26.5% 
vs. 10.0%, p<0.001), especially II (20.6 vs. 4.0%, p=0.002) were 
also more prevalent in the severe group.

Less common pathologies, such as the presence of  an artificial 
pacemaker, coronary stent, and other cardiovascular and meta-
bolic conditions, were individually not so frequent but collective-
ly significant when compared to the moderate group (26.5% vs. 
0.0%, χ2 = 33.811, p<0.001) (Table 1).

comitant pathologies: diffuse cardiosclerosis (54.0%), hyperten-
sion (32.0%), obesity (10.0%), CHF (4.0%), and type 2 diabetes 
(4.0%) (Table 1).

The severe group with favorable outcomes included 34 pa-
tients—19 men (55.9%) and 15 women (44.1%) - ranging in age 
from 44 to 81 years, with a mean age of  63.9±1.7 years. The 
average age of  these patients did not statistically differ from those 
with moderate severity (60.78±1.38, t=1.215, p>0.05). Patients 
were hospitalized for 12-36 days (22.2±1.0 days on average). 
X-ray and ultrasound of  the lungs showed bilateral pneumo-
nia with damage of  50% - 80% of  the lung fields. Respiratory 
insufficiency was categorized as follows: Grade I in 14 patients 
(41.2%), Grade II in 13 patients (38.2%), and Grade III in 7 pa-
tients (20.6%). A comparison of  comorbidities with the moderate 

Table 1. Comorbidities in patients with moderate and severe COVID-19 with a favorable outcome, N=134 (%)

Comorbidities
Moderate, N=100 Severe, N=34

χ2 p-value
N % N %

Diffuse cardiosclerosis 54 54.0 25 73.5 3.999 0.046

Postinfarction cardiosclerosis 0 0.0 1 2.9 2.963 0.086

FCHF FC I 2 2.0 3 8.8 5.656 0.018

FCHF FC II 1 1.0 5 14.7 11.44 <0.001

FCHF FC III 1 1.0 0 0.0 0.343 0.556

Total number of СНF 4 4.0 8 23.5 11.869 <0.001

Hypertension I 1 1.0 0 0.0 0.343 0.556

Hypertension II 31 31.0 22 64.7 12.057 <0.001

Total number of hypertension 32 32.0 22 64.7 11.281 <0.001

Encephalopathy 0 0.0 1 2.9 2.963 0.086

Type 2 diabetes, compensated 4 4.0 3 8.8 1.192 0.275

Diabetes 2, decompensated 0 0.0 7 20.6 21.723 <0.001

Total number of type 2 diabetes 4 4.0 10 29.4 17.512 <0.001

Obesity I 5 5.0 1 2.9 0.251 0.617

Obesity II 4 4.0 7 20.6 9.266 0.002

Obesity III 1 1.0 2 5.9 2.763 0.096

Obesity (total number) 10 10.0 10 29.4 7.530 0.007

Artificial pacemaker 0 0.0 1 2.9 2.963 0.086

Stenting of coronary arteries 0 0.0 1 2.9 2.963 0.086

Chronic pulmonary heart            
diseases 0 0.0 1 2.9 2.963 0.086

Ventricular extrasystoles 0 0.0 1 2.9 2.963 0.086

Atrial fibrillation 0 0.0 1 2.9 2.963 0.086

Kidney stone disease 0 0.0 2 5.9 5.971 0.015

Anxiety disorder 0 0.0 1 2.9 2.963 0.086

Anemia 0 0.0 1 2.9 2.963 0.086

χ2 – Pearson's chi-square test; p - statistical significance
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response associated with COVID-19. Furthermore, valve regur-
gitation, preexisting in some patients, could worsen due to weak-
ened myocardial contractile function caused by the virus [28-30]. 

Other inflammatory changes identified were a thickening of  
the pericardium in 16.0% of  patients and a moderately increased 
amount of  pericardial fluid in 8.0%. PH was detected in 10.0% 
of  patients (first degree – 7.0% and second degree – 4.0%) (Table 
2). It could arise or intensify against the background of  lesions 
of  pulmonary capillaries (microthrombi, vasculitis) and increased 
peripheral resistance to blood flow in the small circle of  blood 
circulation [31, 32].

Echocardiography in patients with severe COVID-19 revealed 
more frequent and pronounced cardiac abnormalities compared 
to those with moderate disease severity (Table 2). Thus, diffuse 
cardiosclerosis was significantly more common in severe cases 
(73.5%) compared to moderate cases (36.0%, p<0.001). Similar-
ly, fibrosis and compaction of  the AV were observed in 35.3% 
of  severe cases versus 11.0% in moderate cases (p=0.001), and 
valve regurgitation was seen in 23.5% of  severe cases, signifi-
cantly higher than the 3.0% in moderate cases (p<0.001). The 

Echocardiographic findings in patients with moderate 
and severe COVID-19 with a favorable outcome 

In moderate patients, a number of  abnormalities were re-
vealed by the echocardiography: LV hypertrophy in 22.0%, dif-
fuse cardiosclerosis in 36.0%, aortic aneurysm in 1.0%, stenosis 
of  the aortic opening in 2.0% and AV insufficiency in 3.0%. 
Compaction and fibrosis were also observed in the aortic valve in 
11.0% of  cases, the mitral valve (MV) in 21.0%, and the tricuspid 
valve (TC). These pathologies are more likely preexisting condi-
tions rather than directly associated with COVID-19. Blood flow 
regurgitation was also noted in the mitral valve (18.0%), aortic 
valve (3.0%), and tricuspid valve (11.0%). A significant reduction 
in LV ejection fraction was observed: 7.0% of  patients showed a 
pronounced decrease to less than 28%, and 3.0% experienced a 
reduction to less than 50%. Grade I diastolic dysfunction of  the 
LV was recorded in 8.0% of  the cases (Table 2). These changes 
suggest decreased LV relaxation, likely due to preexisting con-
ditions such as hypertrophy and cardiosclerosis. However, these 
issues may be exacerbated by the systemic immune inflammatory 

Table 2. Transthoracic echocardiography findings in patients with moderate and severe COVID-19 with a favorable outcome, N=134 (%)

Echocardiography data
Moderate, N=100 Severe, N=34

χ2 p-value
N % N %

LV hypertrophy 22 22.0 14 41.2 4.749 0.030

Cardiosclerosis 36 36.0 25 73.5 14.410 <0.001

Aortic aneurysm 1 1.0 1 2.9 0.650 0.421

AV stenosis 2 2.0 2 5.9 1.321 0.250

AV dilatation 3 3.0 2 5.9 0.587 0.444

AV compaction and fibrosis 11 11.0 12 35.3 10.533 0.001

Regurgitation on AV 3 3.0 8 23.5 14.192 <0.001

MV compaction and fibrosis 21 21.0 14 41.2 5.353 0.021

Regurgitation on MV 18 18.0 10 29,4 1.999 0.157

RV dilation 7 7.0 8 23.5 6.974 0.008

TV compaction and fibrosis 6 6.0 5 14.7 5.353 0.111

Regurgitation on TV 11 11.0 8 23.5 3.27 0.070

PA dilation (2.1-2.5 cm) 18 18.0 12 35.3 4.367 0.037

Pulmonary hypertension

       1 degree 7 7.0 5 14.7 1.848 0.174

       2 degree 4 4.0 5 14.7 4.642 0.031

PH total number 10 10.0  10 29.4 7.530 0.006

Pericardial сompaction 16 16.0 9 26.5 1.833 0.176

Exudative pericarditis 8 8.0 7 20.6 4.045 0.044

Reduced systole fraction of LV (≤28%) 7 7.0 8 23.5 6.974 0.008

Reduced ejection fraction  of LV (≤50%) 3 3.0 5 14.7 6.193 0.013

Grade I LV diastolic dysfunction 8 8.0 7 20.6 4.045 0.044

χ2 – Pearson's chi-square test; p - statistical significance
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Table 3. Comorbid pathologies in patients with severe COVID-19 with favorable and fatal outcomes, N=94

Pathologies
Fatal outcomes, N=60 Favorable outcome, N=34

χ2 p-value
N % N %

Diffuse cardiosclerosis 54 90.0 25   3.5 4.389 0.036

Postinfarction                           
cardiosclerosis

2 3.3 1 2.9 0.011 0.918

Stenting of coronary arteries 1 1.7 1 2.9 0.169 0.681

Artificial pacemaker 1 1.7 1 2.9 0.169 0.681

Pulmonary heart disease 1 1.7 1 2.9 0.169 0.681

Aortic stenosis 1 1.7 0 0.0 0.573 0.450

Ventricular extrasystoles 2 3.3 1 2.9 0.011 0.918

Atrial fibrillation 2 3.3 1 2.9 0.011 0.918

CHF I, FC I 5 8.3 3 8.8 0.007 0.935

CHF IIA, FC II 25 41.7 5 14.7 7.260 0.008

CHF IIB, FCIII 5 8.3 0 0.0 2.993 0.084

CHFIII, FCIV 2 3.3 0 0.0 1.158 0.282

CHF (total number) 37 61.7  8 23.5 12.649 0.0004

Hypertension II 26 43.3 18 52.9 0.805 0.370

Hypertension III 4 6.7 0 0.0 2.367 0.124

Hypertension (total number) 30 50.0 22 64.7 1.899 0.169

Post-stroke state 1 1.7 0 0.0 0.573 0.450

Dyscirculatory                           
encephalopathy

3 5.0 1 2.9 0.226 0.635

Compensated type 2              
diabetes

6 10.0 3 8.8 0.035 0.853

Decompensated type 2 
diabetes

20 33.3 7 20.6 1.722 0.190

Type 2 diabetes                       
(total number)

26 43.3 10 29.4 2.641 0.105

Type 1 diabetes 1 1.7 0 0.0 0.573 0.450

Obesity I 4 6.7 1 2.9 0.598 0.440

Obesity II 10 16.7 7 20.6 0.225 0.636

Obesity III 6 10.0 2 5.9 0.473 0.492

Obesity (total number) 20 33.3 10 29.4 0.154 0.696

Non-Hodgkin’s lymphoma 1 1.7 0 0.0 0.573 0.450

Myeloma disease 1 1.7 0 0.0 0.573 0.450

HIV infection, wasting 
syndrome

1 1.7 0 0.0 0.573 0.450

Alcoholic epilepsy 1 1.7 0 0.0 0.573 0.450

Cerebral arachnoiditis 1 1.7 0 0.0 0.573 0.450

Anxiety disorder 1 1.7 1 2.9 0.169 0.681

Organic poly-syndrome 1 1.7 0 0.0 0.573 0.450
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Echocardiographic findings in patients with severe 
COVID-19 with fatal outcomes 

Echocardiographic analysis revealed notable differences be-
tween patients with severe COVID-19 who had fatal outcomes 
and those with favorable outcomes. In patients with fatal out-
comes, aortic arch expansion was observed in 11.7%, compared 
to none in the favorable outcome group (p=0.039). Additionally, 
compaction and fibrosis of  the AV were more prevalent in fa-
tal cases (58.3%) than in severe cases with favorable outcomes 
(35.3%, p=0.032). A significant decrease in ejection fraction was 
also more common in fatal cases (36.7% vs. 14.7%, p=0.024). 
Various types of  myocardial dysfunction were observed, includ-
ing grade I diastolic dysfunction of  the LV (hypertrophic type) in 
26.7% of  fatal cases. Other dysfunctions like grade II diastolic 
dysfunction (pseudonormal type), LV hypokinesia, paradoxical 
movement of  the LV, and dyskinesia of  the interventricular sep-
tum were seen in isolated cases, but these did not show statistical 
differences between the two groups. The overall incidence of  
myocardial dysfunction was significantly higher in patients with 
a critically severe course and a fatal outcome (51.7% vs. 29.4%, 
respectively, p=0.037). There was a trend towards an increase in 
the frequency of  pulmonary hypertension (48.3% versus 29.4%, 
respectively, p=0.074) (Table 4).

DISCUSSION

The study showed that the average age of  hospitalized patients 
was 60 years or older, with the risk of  a fatal outcome more pro-
nounced at an average age of  67.1±1.51 years. Comorbidities 
such as obesity class II (BMI > 35.0-39.9), type 2 diabetes, hy-
pertension, chronic heart pathology, and CHF were often found 
in patients with severe COVID-19. These underlying chronic 
diseases are generally recognized as risk factors for severe dis-
eases. Echocardiographic examinations revealed a broad spec-
trum of  cardiac abnormalities, indicating underlying myocardial 
pathologies. The most common underlying disease was diffuse 
cardiosclerosis, which presented in 73.5% of  patients with a fa-
vorable outcome and 90.0% of  patients with a fatal outcome. 
Further echocardiographic findings included aortocardiosclero-
sis features like aortic arch expansion, fibrosis, and thickening 
and regurgitation of  the aortic mitral and tricuspid valves. Such 
data reflects age-related changes in the heart. Heart failure, a 
significant outcome of  cardiosclerosis, was more frequently ob-

MV also showed more fibrosis and compaction in severe cases 
(41.2%) compared to moderate cases (21.0%, p=0.021). There 
were changes in the dimensions of  the walls and chambers of  
the ventricles: LV hypertrophy in 41.1% vs. 22.0%, respectively, 
p=0.030; RV dilatation in 23.5% vs. 7.0%, respectively, p=0.008; 
PA dilatation (2.1 - 2.5 cm in diameter) in 35.3% vs. 18.0%, re-
spectively, p=0.037. A violation of  the contractile function of  the 
LV was observed more often in severe patients than in moder-
ate patients. Thus, Impairments in LV contractile function were 
more frequent in severe cases, with a decrease in systolic fraction 
observed in 23.5% (versus 7.0% in moderate cases, p=0.008), a 
decrease in ejection fraction in 14.7% (versus 3.0%, p=0.013), and 
grade I diastolic dysfunction of  LV (hypertrophic type) in 20.6% 
(versus 8.0%, p=0.044). In severe patients, PH was more prevalent 
(29.4%) compared to moderate cases (10.0%, p=0.006), with a 
higher incidence of  degree 2 PH in severe patients (14.7% vs. 
4.0% in moderate cases, p=0.031). A compaction of  pericardi-
um with exudation was also found more often in patients with 
a severe course of  COVID-19 (20.6 % vs. 8.0%, respectively, 
p=0.044) (Table 2).

Clinical characteristics and comorbidities of patients 
with severe COVID-19 with a fatal outcome  

The group of  patients with a severe course and fatal outcome 
consisted of  60 people (51.7% men and 48.3% women) aged 
33-89 years (average age was 67.1±1.51 years). The average age 
was not statistically different from patients who survived severe 
COVID-19 (average age 63.9±1.7 years, t=1.407, p>0.05) but 
was significantly higher than those with moderate severity (av-
erage age 60.78±1.38 years, t=2.965, p<0.01). These patients 
were hospitalized for 1-46 days (average 14.47±1.51 days) and 
commonly exhibited bilateral pneumonia, affecting 75%-90% 
of  lung fields, along with III-degree respiratory failure. Medical 
records indicated several concurrent cardiovascular and meta-
bolic diseases. In patients with a fatal outcome, diffuse cardio-
sclerosis (90.0% vs. 73.5%, p=0.03) and CHF (61.7% vs. 23.5%, 
p=0.0004), particularly functional class II CHF (41.7% vs. 14.7%, 
p=0.008), were more prevalent compared to those with a favor-
able outcome. The frequency of  other conditions like hyperten-
sion, diabetes, obesity, and others was similar in both groups (Ta-
ble 3). On the other hand, hypertension stage III was observed 
in only four patients who had a fatal outcome, and a post-stroke 
condition was noted in one patient. Such data indirectly indicate 
a more severe clinical course of  hypertension (Table 3).

Table 3. Continued. Comorbid pathologies in patients with severe COVID-19 with favorable and fatal outcomes, N=94 

Pathologies
Fatal outcomes, N=60 Favorable outcome, N=34

χ2 p-value
N % N %

Parkinson’s disease 1 1.7 0 0.0 0.573 0.450

Anemia 2 3.3 1 2.9 0.011 0.918

Liver cysts 2 3.3 0 0.0 1.158 0.282

Kidney cysts 2 3.3 0 0.0 1.158 0.282

Kidney stone disease 1 1.7 2 5.9 1.248 0.264

Chronic renal failure І-ІІ 3 5.0 0 0.0 1.756 0.186

χ2 – Pearson's chi-square test; p - statistical significance
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SARS-CoV-2 [5-7]. Generally, HF was detected more than twice 
as often in patients with unfavorable outcomes (58.3% vs. 23.5%, 
respectively). Furthermore, functional class II chronic heart fail-
ure (FCII CHF) was three times more common in patients with 
fatal outcomes (41.7% vs. 14.7%).

served in severe cases than in moderate cases (23.53% vs. 4.0%). 
Undoubtedly, HF was the most important aggravating factor 
and had a direct effect on increasing the frequency of  adverse 
outcomes. Background chronic heart failure may worsen or can 
be a consequence of  acute myocarditis under the influence of  

Table 4. Transthoracic echocardiography findings in patients with severe COVID-19 with favorable and fatal outcomes, N=94 

 Echocardiography data
Fatal outcome, N=60 Favorable outcome, N=34

χ2 p-value
N % N %

LV hypertrophy 29 48.3 14 41.2 0.448 0.503

LV dilatation 1 1.7 0 0.0 0.573 0.450

Cardiosclerosis 41 68.3 25 73.5 0.280 0.597

Dilatation of aorta 8 13.3 1 2.9 2.707 0.100

Aneurysm of LV 1 1.7 0 0.0 0.573 0.450

AV stenosis 7 11.7 2 5.9 0.839 0.360

AV dilatation 7 11.7 2 5.9 0.839 0.360

AV сonsolidation and fibrosis 35 58.3 12 35.3 4.608 0.032

Regurgitation on AV 9 15.0 8 23.5 1.066 0.302

Consolidation and fibrosis MV 19 31.7 14 41.2 0.862 0.353

Regurgitation on MV 23 38.3 10 29.4 0.758 0.384

RV dilation 18 30.0 8 23.5 0.454 0.501

RA dilatation 3 5.0 0 0.0 1.756 0.186

TV consolidation and fibrosis 9 15.0 5 14.7 0.001 0.970

TV regurgitation 12 20.0 8 23.5 0.161 0.688

PA dilatation (2.1-2.5 cm) 20 33.3 12 35.3 0.037 0.848

Pulmonary hypertension:

1 degree

2 degree

3 degree

29

13

15

1

48.3

21.7

25.0

1.7

10

5

5

0

29.4

14.7

14.7

0.0

3.201

0.679

1.373

0.688

0.074

0.410

0.241

0.407

Pericardial compaction 18 30.0 9 26.5 0.132 0.717

Exudative pericarditis 8 13.3 7 20.6 0.852 0.357

Reduced LV systole fraction (≤28%) 12 20.0 8 23.5 0.161 0.688

Reduced LV ejection fraction  (≤55%) 22 36.7 5 14.7 5.112 0.024

Grade I LV Diastolic dysfunction 16 26.7 7 20.6 0.434 0.510

Grade II LV diastolic dysfunction 4 6.7 2 5.9 0.022 0.881

LV hypokinesia 2 3.3 1 2.9 0.011 0.917

LV diastolic dyskinesia 3 5.0 0 0.0 1.756 0.186

Paradoxical movement of the LV 2 3.3 0 0.0 1.158 0.282

Dyskinesia of the interventricular septum 4 6.7 0 0.0 2.367 0.124

All types of myocardial dysfunction         
(total number)

31 51.7 10 29.4 4.371 0.037

χ2 – Pearson's chi-square test; p - statistical significance
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tribute to the severe progression of  COVID-19 and increase the 
likelihood of  a fatal outcome. These include chronic heart failure 
(CHF FC II), reduced ejection and systolic fraction of  the LV, 
and various dysfunctions of  both the left and right ventricles. 
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