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ABSTRACT

Multi-organ failure is a serious issue in COVID-19 due to the
development of severe viral pneumonia combined with a systemic
inflammatory response. Nearly 60% of individuals with pre-existing
cardiovascular problems have cardiac involvement, which predicts a

poor clinical outcome. Increased levels of circulating cardiac damage bio-

-markers and transthoracic echocardiography are used to make
diagnoses during the acute phase of COVID-19. However, these tests
failed to identify the mechanisms of heart damage in COVID-19
individuals. Given the possible clinical repercussions, identifying the key
hallmarks of heart damage remains a critical yet unmet requirement in
cardiology.
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INTRODUCTION

ue to its unique capacity to examine the characteristics of
D cardiac tissue, Cardiovascular Magnetic Resonance (CMR) offe-
-rs an unrivalled chance to get a deeper understanding of myocardial
injury. This effort is especially critical in COVID-19 convalescent
patients, as many of them still have chest discomfort, palpitations,
dyspnea, and exertional tiredness six months or more after the acute
illness. The majorities of persons infected with the Severe Acute
Virus-2  (SARS-CoV-2) are

asymptomatic or have moderate symptoms. During the early stages of

Respiratory  Syndrome  Corona
the pandemic, 15% of patients required hospitalization, and up to 5%
required critical care therapy due to severe COVID-19 infection [1]. As
a result of vaccination, their numbers have dropped globally. In the
United Kingdom, for example, the hospitalization rate for vaccinated
individuals fell to 3.7% in January, while the entire population fell to
7% [2]. These estimates may change again as new virus strains (such as
omicron) emerge that necessitate higher levels of population
immunity. Although viral pneumonia is the most common symptom
of COVID-19, it can also induce cardiovascular problems such as
acute myocardial infarction, arrhythmias, and thrombosis [3].
COVID-19 has found that cardiovascular involvement is a major
independent predictor of in-hospital death. Cardiovascular
involvement was most commonly detected at hospital admission, as
evidenced by chest pain or elevated circulating biomarkers (cardiac
troponins (cTn) or natriuretic peptides), and was found to be
associated with disease severity, elevated inflammatory markers,
advanced age, and cardiovascular risk factors. As a result, elucidating
the long-term clinical effects of COVID-19-mediated heart damage is a

critical but unmet need in cardiology.

Because of its unrivalled capability in measuring cardiovascular
structure and function, as well as accurate, precise, and in-depth
tissue characterization of the myocardium, Cardiovascular Magnetic
Resonance (CMR) can be a leader in this field. COVID-19, despite
being primarily a respiratory disease, can damage several organs in its
acute phase, especially in patients with moderate to severe infection
and pre-existing comorbidities [4]. Because of the very high
prevalence of cardiovascular involvement in hospitalized COVID-19
patients and the detrimental impact on clinical outcome, it has
gotten a lot of attention. Myocardial damage, defined as an increase
in high-sensitivity ¢Tn beyond the 99th percentile of the upper
reference limit, has been reported in 20%-30% of COVID-19
patients, with a prevalence of up to 55%-62% in patients with pre-
existing cardiovascular problems. Myocarditis-like injury, acute
thrombo-embolic illness of the coronary (acute coronary syndrome)
or pulmonary arterial circulation, arrhythmias, and cardiogenic shock
are all possible consequences of the virus [5]. Given the rarity of
endomyocardial biopsy or CMR in hospitalized patients, the
mechanisms of myocardial damage remain unknown. Direct impacts
on cardiomyocytes or endothelial cells, indirect effects owing to
hypercoagulability, and injury caused by cytokine storm or
autoimmune are all postulated pathways for SARS-CoV-2-mediated
cardiac injury [6].

Cardiovascular Damage in Convalescent COVID-19 Patients

Longterm cardiovascular problems in convalescent individuals are a
source of concern. Half of the patients with SARS-CoV-2 infection
who were followed up after hospitalization had at least one symptom
at 12-month follow-up, with 30%, 9%, and 7% of those complaining

of persistent dyspnea, palpitations, and chest discomfort, respectively.
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In unstable, hospitalized COVID-19 patients, cardiac biomarkers
such as c¢TIn and natriuretic peptides, as well as Transthoracic
Echocardiography (TTE), are undeniably important. TTE revealed
abnormalities in nearly two-thirds of individuals with increased c¢Tn,
including left ventricular wall motion abnormalities (24%), as well as
global dysfunction (18%). TTE revealed LV anomalies in 39% of
COVID-19 patients in a study of over 1,200 hospitalized patients, but
did not identify the underlying reason in many of them. According to
a recent meta-analysis, right ventricular dysfunction caused by
pulmonary and direct RV injury affects one out of every five
COVID-19 patients and is linked to all-cause death.

Impact of Vaccination

Acute myocarditis cases have recently been reported after anti-
COVID vaccination with spike protein mRNA. Similar findings from
the United States show that following the second dose of
mRNA-1273 and the first dose of BNT162b2-mRNA, an elevated
incidence of acute myocarditis (8 per 100,000 people) occurs. While
65%-97% of acute myocarditis cases resolved on their own, long-term
follow-up data is still sparse, particularly in convalescent COVID-19
patients or other potentially susceptible populations, necessitating

further surveillance.
DISCUSSION
In all, 16%-83% of convalescent COVID-19 patients had a

cardiovascular finding 1-10 months following the acute phase,
according to these CMR studies. When compared to patients with
initially severe COVID-19 who require hospitalization, individuals
with initially asymptomatic or mild COVID-19 who do not require
hospitalization appear to have a lower rate of abnormal CMR

findings with accompanying elevation in ¢Tn.

24

In convalescing patients, the principal clinical characteristics of
COVID-19-mediated cardiac damage often differ from traditional viral-
mediated myocarditis, especially in people with less severe disease.
Pericarditis, for example, is a rare symptom of COVID-19 in the acute
phase. Given the growing evidence of cardiac and multi-organ damage
caused by SARS-CoV-2 infection in both acute and post-acute disease
stages, it is clear that enhanced multidisciplinary therapy of persons

with persistent symptoms is required.
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