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Abstract

Background: Transthoracic echocardiography (TTE) may play a crucial role in the evaluation of cardiac manifestations of
coronavirus disease 2019 (COVID-19).

Objective: We aimed to report the prevalence of the main echocardiographic abnormalities of hospitalized COVID-19 patients.

Methods: We performed a prospective multicenter observational study in patients with COVID-19 who underwent TTE during
hospitalization. Patients with pre-existing heart failure, coronary artery disease, or atrial fibrillation were categorized as having
previous cardiovascular disease (CVD). Clinical and echocardiographic data about cardiac structure and function were collected.

Results: We evaluated 310 patients with COVID-19 (mean age, 62%16 years; 61% men; 53% with arterial hypertension;
33% with diabetes; and 23% with previous CVD). Overall, 65% of the patients required intensive care unit support. The most
prevalent echocardiographic abnormalities were LV hypertrophy (29%), pulmonary hypertension (25%), left ventricular (LV)
systolic dysfunction (16.5%), right ventricular (RV) systolic dysfunction (15.9%), grade 11/l LV diastolic dysfunction (11%), and
LV regional wall motion abnormality (11%). Pericardial effusion was uncommon (7% of cases). LV hypertrophy (25% vs. 45%,
p=0.001), LV systolic dysfunction (11% vs. 36%, p<0.001), regional wall motion abnormalities (6% vs. 29%, p<0.001), grade
[I/1I LV diastolic dysfunction (9% vs. 19%, p=0.03), and pulmonary hypertension (22% vs. 36%, p=0.019) were less common
in patients without previous CVD. RV systolic dysfunction occurred at similar frequencies in patients with versus without
previous CVD (13% vs. 25%, p=0.07).

Conclusions: Among patients hospitalized with COVID-19, abnormal echocardiographic findings were common, but less
so among those without previous CVD. RV systolic dysfunction appeared to affect similar proportions of patients with versus
without previous CVD.
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Resumo

Fundamento: A ecocardiografia transtoracica (ETT) pode desempenhar um papel crucial na avaliagdo das manifestacdes cardiacas da
COVID-19.

Objetivo: Nosso objetivo foi relatar a prevaléncia das principais anormalidades ecocardiogrdficas em pacientes hospitalizados com COVID-19.
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Métodos: Realizou-se estudo observacional multicéntrico prospectivo com pacientes com COVID-19 submetidos a ETT durante a internagao.
Pacientes com insuficiéncia cardiaca prévia, doenca arterial coronariana ou fibrilagao atrial foram classificados como portadores de doenca
cardiovascular (DCV) prévia. Foram coletados dados clinicos e ecocardiogrdficos da estrutura e da funcao cardiaca.

Resultados: Avaliamos 310 pacientes com COVID-19, com 62=16 anos de idade, 61% homens, 53% com hipertensao arterial, 33% com

2730/

diabetes e 23% com DCV prévia. No total, 65% dos pacientes necessitaram de suporte em unidade de terapia intensiva. As alteragoes
ecocardiogrdficas mais prevalentes foram hipertrofia do ventriculo esquerdo (VE) (29%), hipertensao pulmonar (25%), disfuncao sistélida do

VE (16,5%), disfuncao sistélica do ventriculo direito (VD) (15,9%), disfuncdo diastdlica do VE grau Il/lll (11%) e alteracdo da contratilidade

regional do VE (11%). Derrame pericardico foi incomum (7%). Hipertrofia do VE (25 vs. 45%, p=0,001), disfungao sistélica do VE (11 vs. 36%,
p<0,001), alteragées da contratilidade regional (6 vs. 29%, p<0,001), disfuncao diastélica do VE grau lI/lll (9 vs. 19%, p=0,03) e hipertensao

o/

pulmonar (22 vs. 36%, p=0,019) foram menos comuns nos pacientes sem do que com DCV prévia. A disfungao sistélica do VD mostrou-se

semelhante em pacientes sem e com DCV prévia (13 vs. 25%, p=0,07).

Conclusées: Entre os pacientes hospitalizados com COVID-19, os achados ecocardiograficos anormais foram comuns, porém menos
encontrados naqueles sem DCV. A disfungao sistélica do VD pareceu afetar de forma semelhante pacientes com e sem DCV prévia.

Palavras-chave: COVID-19; SARS-CoV-2; Funcao cardiaca; Ecocardiografia; Doenca cardiovascular.

Introduction

Coronavirus disease 2019 (COVID-19) caused
by severe acute respiratory syndrome coronavirus 2
(SARS-Cov-2) may result in severe respiratory distress
and acute cardiac injury. Impaired cardiac function
and prior cardiovascular disease (CVD) in patients with
COVID-19 are associated with a worse prognosis.’
Transthoracic echocardiography (TTE) plays a central role
in the management of patients with new or worsening
cardiovascular symptoms, hemodynamic instability,
and increased biomarker levels since it provides crucial
information about cardiac structure and function.? On the
other hand, the use of echocardiography should be based
on the critical consideration of the benefits for patients
versus the risk of contamination for healthcare workers.?

TTE findings among COVID-19 patients have
beenconflicting. While some studies reported a high
prevalence of left ventricular (LV) systolic dysfunction,* >
others suggested that it is less common, with LV diastolic
dysfunction and right ventricular (RV) dysfunction being
more prevalent.®” Referral bias, definitions of abnormal TTE
findings, and differences in population characteristics such
as the proportion of patients with previous cardiovascular
disease (CVD) may partly explain these differences. However,
it remains unclear in what ways and how often COVID-19
affects cardiac function.

Therefore, here we aimed to determine the prevalence
of the main abnormal echocardiographic findings of
hospitalized patients with COVID-19 and compare them
between those with and without a history of previous
CVD through a real-world, multicenter collaborative study
(Brazilian Echocardiography Registry during COVID-19
pandemic [ECOVID]).

Methods

ECOVID is a prospective multicenter national observational
study of hospitalized patients with suspected or confirmed
COVID-19. The registry started in Brazil on April 4, 2020,
with the purpose of collecting epidemiological clinical data
and echocardiographic findings from centers of all five macro-
regions of the country.
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Population

We included consecutive patients older than 18 years
of age with COVID-19 who were referred for TTE during
hospitalization. Patients with clinical symptoms of COVID-19
and positive real-time polymerase chain reaction (RT-PCR) test
results were classified as confirmed cases. Patients with clinical
signs and symptoms of COVID-19 and compatible findings on
chest computed tomography (bilateral ground-glass opacity)
but without a positive RT-PCR test result were considered
highly probable cases. This study was approved by the ethics
committee of the coordinating center (# 4.033.139) and local
ethics committee of each respective site. To reduce the risk
of SARS-CoV-2 cross-infection between healthcare workers
and patients, the ethics committee waived the requirement
to obtain informed consent and approved the entry of
unidentified patient information into the study database.

Data collection

At each participant center, cardiologists completed a case
report form after the TTE. The protocol definitions in the
case report form were discussed with each investigator, who
was asked to follow the same standard protocol to improve
consistency across sites. Data were entered online and
submitted to the coordinating center via a secure website.
The study coordinating center assigned a unique identification
number to each patient to avoid duplicate entries and certify
the security of their protected health information.

Clinical and demographic data

Each investigator reviewed the medical charts and
interviewed the patients or relatives to obtain their clinical
and demographic data including age, sex, weight, height,
and history of arterial hypertension, diabetes mellitus, obesity,
smoking, coronary artery disease (prior myocardial infarction,
percutaneous coronary intervention, and/or coronary artery
bypass graft), heart failure, atrial fibrillation, chronic obstructive
pulmonary disease, cerebrovascular stroke, chronic kidney
disease (serum creatinine level = 1.5 mg/dL), and cancer.
Previous CVD was defined as a history of coronary computed
tomography angiography or coronary angiography showing an
obstruction = 50% in any major coronary artery, percutaneous
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or surgical coronary revascularization, myocardial infarction,
heart failure, or atrial fibrillation. COVID-19-related signs and
symptoms and the need for supportive measures for critically
ill patients (non-invasive ventilation, mechanical ventilation,
and use of vasoactive drugs) were also collected.

Echocardiographic data

A focused protocol was used in the majority of the scans
to mitigate the risk to healthcare professionals.>®® Imaging
acquisition and interpretation were performed by certified
physicians according to international guidelines.' ' All
procedures followed the respective institutional protocol
regarding the use of personal protective equipment and the
cleaning of equipment after each scan. LV ejection fraction (LVEF)
was assessed by visual estimation and/or tje modified Simpson'’s
biplane method. LV systolic dysfunction was defined as an LVEF
< 50% (mild, 40-49%; moderate, 30-39%, and severe, <30%).
The LV diastolic function analysis included measurements of peak
early filling (E-wave) and late diastolic filling (A-wave) velocities,
E/A ratio, early diastolic mitral septal and lateral annular velocities
(e’), and E/e’ ratio. Patients were classified as having normal (E/A
0.8-2.0, E/e’< 10) or abnormal (grade I: E/A < 0.8, E/e”< 10;
grade II: E/A 0.8-2.0, E/e’10-14; or grade lll: E/A = 2; E/e’>
14) diastolic dysfunction. The diastolic function grade was
considered “unknown” when it was judged as indeterminate
or when the data were not collected. RV systolic dysfunction
was determined by visual estimation and/or semi-quantitatively
(tricuspid annular plane systolic excursion (TAPSE) < 17 mm
and/or tissue Doppler of the free lateral wall [S'] < 9.5 cm/s
indicated RV dysfunction)."® Valvular regurgitation was assessed
according to American Heart Association/American College of
Cardiology guidelines.™ Pulmonary artery systolic pressure (PASP)
was estimated from the peak tricuspid regurgitation velocity
obtained using continuous-wave Doppler echocardiography,
while the right atrial pressure was estimated by inferior vena
cava size." Pulmonary hypertension was defined as a PASP =
36 mmHg (mild, —-36-45 mmHg; severe, =60 mmHg).

Statistical analysis

Continuous variables were assessed for Gaussian distribution
and are presented as mean = standard deviation or median
(25th percentile, 75th percentile). Clinical, demographic,
and echocardiographic parameters were compared between
groups based on the history of CVD using Student’s t-test or
the chi-squared test. For some patients, data were missing on
days since symptom onset, fever, cough, dyspnea, myalgia,
sore throat, diarrhea, headache, anosmia, and chest pain. We
used multiple imputations to account for missing data under
a missing at random assumption. Data were imputed using a
data augmentation algorithm, a Markov Chain Monte Carlo
procedure, assuming a joint multivariate normal distribution
for the entered variables.'® The imputation of 20 datasets was
performed using age, sex, body mass index (BMI), and site
center as predictors. Linear regression was then applied to the
multiple-imputed data to combine the 20 datasets as previously
described for comparison between patients with and those
without previous CVD."” We considered values of p <0.05 as
statistically significant. The statistical analyses were performed
using Stata version 15.1 (Stata Corp, College Station, TX, USA).
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Results

We included 310 hospitalized patients between April 4
and September 9, 2020, of whom 186 (88.4%) had RT-PCR-
confirmed COVID-19, and 36 (11.6%) had highly probable
COVID-19. Table 1 summarizes the demographics, clinical
characteristics, and comorbidities of the study population.
Overall, the mean age of the population was 62 = 16 years
old (range19-94 years), 61% were men, and the mean BMI
was 28 + 8 (range 17.6 48.4) kg/m2. The most prevalent
cardiovascular risk factors were hypertension (53%), diabetes
mellitus (33%), and obesity (30%). Sixty-five percent of the
patients were in intensive care units (ICUs), 46% required
invasive mechanical ventilation, and 19% required vasopressor
drugs. Twenty-three percent of patients had a history of CVD,
including coronary artery disease (14%), heart failure (8%),
and atrial fibrillation (5%). Patients without previous CVD
were younger, had a lower prevalence of cardiovascular risk
factors such as hypertension, diabetes, and smoking, and were
less likely to have chronic obstructive pulmonary disease and
chronic kidney disease than patients with previous CVD (Table
1). COVID-19-related symptoms and supportive measures
were similar between patients with and without previous CVD
(Table 2). The main clinical indications for referral for TTE
were suspected heart failure (50%), suspected acute coronary
syndrome (chest pain, electrocardiography abnormalities, and

Table 1 - Demographics and comorbidities according to history of
previous cardiovascular disease.

. N.o Previous
All patients  previous CVD
CVD
n=310 n=240 n=70 P

value
Age, years 62116 59+16 69+14 <0.001
Male sex, n (%) 189 (61.0%) 146 (60.8%) 43(61.4%) 093
BMI, kg/? 282479 281455  286+131 063
Obesity, n (%) 94 (303%) T6(317%) 18(257%) 034
Hypertension,n (%) 164 (529%) 11347.1%) 51(72.9%) <0.001
Diabetes melitus, n (%) 104 (335%) 67 (27.9%) 37 (52.9%) <0.001
Smoking, n (%) 39(126%)  24(100%) 15(214%)  0.011
Previous CAD,n (%) 44 (142%)  0(00%) 44 (62.9%) <0.001
Previous HF, n (%) 2581%  0(00% 25(357%) <0.001
Previous AF, n (%) 177(65%  000% 17(43%) <0001
5‘;%°”ary disease, 3097% A7(TA% 13(186%) 0004
S'(‘g/:’)m kidney disease, 6 (116%)  21(88%) 15(214%) 0.004
Dialysis, n (%) 3(10%  3(12% 0(00% 035
gz;t;f":s(ﬁ/“)'a’ 154.8%) 9(38% 6(86% 010
Cancer, n (%) 10B2% 729% 3(43% 057

AF, atrial fibrillation; BM, body mass index; CAD, coronary artery disease;
COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease;
HF, heart failure.
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Table 2 - COVID-19-related symptoms and supportive measures
according to history of previous cardiovascular disease*.

. N.° Previous
All patients  previous cVD
cVD
n=310 n=240 n=70 P value
E:Sy:tsmcesympt"m 119893 11974865 1162¢11.44 079
Fever, n (%) 160 (58.2%) 126 (594%) 34 (54.0%) 044
Cough, n (%) 167 (60.7%) 133 (62.7%) 34 (54.0%)  0.21
Dyspnea, n (%) 195(70.9%) 155 (73.1%) 40(635%)  0.14
Myalgia, n (%) 70(255%) 58 (27.4%) 12(19.0%)  0.18
Sore throat, n (%) 17(62%)  12(57%) 5(7.9%) 051
Diarrhea, n (%) 20(105%) 24(11.3%) 5(7.9%)  0.44
Headache, n (%) 35(127%)  20(13.7%) 6(95%) 038
Anosmia, n (%) 10(36%)  10(47%)  0(0.0% 008
Chest pain, n (%) 19(69%)  15(71%)  4(6.3%) 084
Intensive care, n (%) 202 (65.2%) 158 (65.8%) 44(62.9%)  0.65
NIV, n (%) 51(165%)  34(14.2%) 17(243%)  0.045
Intubated, n (%) 142 (45.8%) 116 (48.3%) 26(37.1%)  0.10
Xjﬁ/f)press‘“ drug, 60 (19.4%)  46(19.2%) 14(20.0%)  0.88

CVD, cardiovascular disease; NIV, non-invasive mechanical ventilation.
*Multiple imputation was used for 32 patients for whom data were missing
for days since symptom onset, fever, cough, dyspnea, myalgia, sore throat,
diarrhea, headache, anosmia, and chest pain (please see Methods for
details). **Described as mean * standard error.

troponin elevation) (20%), hemodynamic instability (18%),
suspected myocarditis (16%), suspected pulmonary embolism
(6%), clinically relevant arrhythmias (5%), and others (e.g.,
suspected pericardial effusion, endocarditis, syncope, and
cardioembolic source of brain stroke) (5%).

Table 3 shows the main TTE findings of the hospitalized
patients with COVID-19 according to history of previous CVD.
The most prevalent echocardiographic abnormalities were LV
hypertrophy (29%), pulmonary hypertension (25%), LV systolic
dysfunction (16.5%), RV systolic dysfunction (15.9%), grade 11/
11 LV diastolic dysfunction (11%), and LV regional wall motion
abnormality (11%). Pericardial effusion (7%) and moderate to
severe valvular regurgitation (9%) were less common. None
of the patients had evidence of wall motion abnormalities
suggestive of stress-induced cardiomyopathy.

As expected, patients without CVD were less likely to
present TTE findings suggestive of abnormal LV structure
and/or function, including LV hypertrophy (25% vs. 45%,
p=0.001), LV systolic dysfunction (13% vs. 36%, p<0.001),
regional wall motion abnormalities (6% vs. 29%, p<0.001),
grade Il or IIl LV diastolic dysfunction (9% vs. 29%, p=0.03),
and pulmonary hypertension (22% vs. 36%, p=0.019), but
only 52% displayed a normal TTE findings. The frequency of
RV systolic dysfunction (13% vs. 25%, p=0.07) was similar
between patients with and those without previous CVD.

Arq Bras Cardiol: Imagem cardiovasc. 2021;34(4):eabc256

When we analyzed only patients without previous pulmonary
disease, the frequency of RV systolic dysfunction was also
similar for patients with and those without previous CVD
(15% vs. 20%, respectively, p=0.45). Echocardiography
results changed clinical management in 25% of cases, mostly
triggering the initiation of therapy for heart failure, prescription
of anticoagulants, or referral for catheterization.

Discussion

In this multicenter registry, we found that abnormal
findings on TTE were relatively common among hospitalized
patients with COVID-19, even those without previous CVD.
Although individuals without CVD were less likely to present
echocardiographic findings suggestive of abnormal LV
structure and/or function compared to those with previous
CVD, roughly half of them displayed at least one abnormal
finding. LV hypertrophy and pulmonary hypertension were the
most prevalent abnormalities in the group without prevoius
CVD, followed by RV systolic dysfunction and LV systolic
dysfunction. In contrast, only 1 in 13 patients without previous
CVD had severe echocardiographic abnormalities.

Previous studies described echocardiographic findings
in patients with COVID-19, but the results have been
considerably heterogeneous. The prevalence of LV systolic
dysfunction, RV dysfunction, and RV dilation have ranged
from 5.4%'8t0 37.4%,° 3.6%"® to 33%,"® and 0%° to 46.9%,*'
respectively. While most studies have identified RV dysfunction
and/or dilation as the most frequent echocardiographic
change,®7?%?* others reported that LV systolic dysfunction was
more prevalent.'® 2° The contradictory results regarding the
prevalence and consequences of echocardiographic changes
among patients with COVID-19 have several caveats. Relatively
small samples, referral bias, differences in TTE protocols,
inaccurate definitions of echocardiographic abnormalities,
and differences in population characteristics, such as the
proportion of patients with previous CVD, may have led to
the wide-ranging conclusions about the cardiac manifestations
of COVID-19. Our study sheds light on the contribution of
previous CVD to the prevalence of echocardiographic findings
in patients hospitalized with COVID-19.

To mitigate referral bias, Szekely et al. systematically
performed TTE in 100 consecutive patients hospitalized
for COVID-19, 43% of whom had prior CVD. They found
that the most frequent abnormality was RV dysfunction/
dilation, while only a minority of patients (10%) presented
with LV systolic dysfunction.® In addition, COVID-19 patients
with myocardial injury or a worse clinical condition did
not demonstrate a significantly higher prevalence in LV
systolic function, but they had worse RV function than
patients without myocardial injury or with a better clinical
condition.® The high prevalence of RV dysfunction and small
proportion of LV dysfunction were also reported in other
smaller studies.”?*?* Although these studies did not analyze
differences according to the presence or absence of previous
CVD, our findings expand their research by confirming that
RV involvement is common and seems to affect patients
with versus without previous CVD similarly. As expected, LV
hypertrophy, systolic dysfunction, and diastolic dysfunction
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Table 3 - Echocardiographic findings of hospitalized patients with COVID-19 according to history of previous cardiovascular disease.

All patients No previous CVD Previous CVD

Parameter n=310 n=240 n=70 P value
LV hypertrophy, n (%) 91 (29.5%) 60(25.1%) 31(44.9%) 0.001
LV dilation, n (%) 38 (12.4%) 15(6.3%) 23(33.8%) <0.001
LV systolic dysfunction, n (%) <0.001
None 257 (83.4%) 213 (89.1%) 44(63.8%)
Mild 14 (4.5%) 8 (3.3%) 6 (8.7%)
Moderate 17 (5.5%) 8 (3.3%) 9(13.0%)
Severe 20 (6.5%) 10(4.2%) 10(14.5%)
LV diastolic dysfunction, n (%) <0.001
None 127 (41.0%) 116 (48.3%) 11(15.7%)
Mild 130 (41.9%) 93(38.8%) 37(52.9%)
Moderate 32(10.3%) 21(8.8%) 11(15.7%)
Severe 3(1.0%) 1(0.4%) 2 (2.9%)
Unknown 18 (5.8%) 9(3.8%) 9(12.9%)
LV regional wall motion abnormality, n (%) 35 (11.4%) 15(6.3%) 20(29.0%) <0.001
RV systolic dysfunction, n (%) 0.07
None 259 (84.1%) 207 (86.6%) 52(75.4%)
Mild 24 (7.8%) 17(7.1%) 7(10.1%)
Moderate 13 (4.2%) 9(3.8%) 4 (5.8%)
Severe 12 (3.9%) 6 (2.5%) 6 (8.7%)
Pulmonary hypertension 0.019
None 229 (75.1%) 185 (78.4%) 44(63.8%)
Mild 44 (14.4%) 33(14.0%) 11(15.9%)
Moderate 28(9.2%) 16(6.8%) 12(17.4%)
Severe 4(1.3%) 2(0.8%) 2(2.9%)
Moderate to severe valve regurgitation, n (%)
Aortic 4(1.3%) 1(0.4%) 3 (4.4%) 0.011
Mitral 13 (4.3%) 6 (2.5%) 7(10.3%) 0.005
Tricuspid 11 (3.6%) 5(2.1%) 6 (8.8%) 0.009
Pericardial effusion, n (%) 22 (7.1%) 16 (6.7%) 6 (8.6%)

CVD, cardiovascular disease; LV, left ventricular; RV, right ventricular.

were more common in patients with previous CVD, partially
reflecting the higher prevalence of cardiovascular risk factors
and pre-existing cardiovascular conditions. In contrast,
nearly 11% of patients without CVD presented LV systolic
dysfunction, which may reflect a COVID-19-related de novo
LV impairment. Echocardiographic parameters that identify
myocardial damage earlier and more accurately than the
traditional parameters, such as two-dimensional LV or RV
global longitudinal strain, have been less used in the context
of COVID-19 due to the recommendations for the use of
focused examination protocols that minimize the healthcare
worker exposure time to infection. Studies that assessed LV
systolic function with global longitudinal strain detected a
higher proportion of patients with LV dysfunction than those
that used LVEF.

Pulmonary hypertension was less common in patients
without CVD than in those with prior CVD, but the frequency
of RV systolic dysfunction was similar between the two
groups. Interestingly, when only patients without previous
pulmonary disease were evaluated, the frequency of RV
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systolic dysfunction was also similar for patients with versus
without previous CVD. In addition, RV systolic dysfunction
appeared to be more frequent than LV systolic dysfunction
in patients without previous CVD. The development of RV-
related changes in COVID-19 may be the consequence of a
myriad of phenomena that affect the lungs, such as hypoxia,
inflammation, acute respiratory distress syndrome, pulmonary
microvascular thrombosis, pulmonary thromboembolism, and
mechanical ventilation.

As major efforts by the scientific community aim to
mitigate the severe health consequences of the COVID-19
pandemic, it becomes challenging to balance the use of
echocardiography to provide high-quality medical care
without excessively increasing the risk of cross-infection
between healthcare professionals and patients. There is a
relative lack of prospectively collected data regarding the
prevalence and extent of cardiac findings in patients with
severe COVID-19. Our results increase the understanding
of which parameters of cardiac function are most frequently
abnormal in patients with severe COVID-19 according
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to the history of previous CVD using real-world national
registry data. It is important to emphasize that the presence
of cardiac dysfunction is independently associated with
worse prognosis in patients with severe COVID-19.%"
TTE evaluations should be considered in patients with
COVID-19 and suspected cardiovascular complications
to characterize the underlying cardiac substrate, for
risk stratification, and to potentially guide management
strategies.?> In patients with acute clinical deterioration,
focused (or complete, if necessary) TTE may help in clinical
decision-making in a significant proportion of scenarios. On
the other hand, its indications should be based on critical
consideration of the benefits to patients, contamination risk
for healthcare personnel, and use of the limited personal
protective equipment.

Our study has some limitations that deserve attention.
First, the echocardiographic measurements were performed
by local investigators without confirmation by a core
lab. Nevertheless, all echocardiograms were performed
by experienced physicians who followed international
guidelines. Second, abnormal findings may have been
overestimated due to referral bias, as the echocardiograms
were performed at the discretion of the attending physician.
Third, 36 of 310 patients were diagnosed with COVID-19
based on clinical and imaging data, but no RT-PCR testing
was performed. All “probable” cases were included at the
very beginning of the pandemic in Brazil, at which time
many hospitals still did not have sufficient tests. Finally,
although we described the TTE findings in patients without
previous CVD, we still cannot rule out whether these cardiac
abnormalities were pre-existing; thus, our results should be
interpreted with caution.
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