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Introduction

Acute COVID-19 cardiovascular syndrome has been the
term proposed to describe changes in the cardiovascular
system associated with SARS-CoV-2 infection." The most
common manifestations of cardiovascular involvement are
myocardial injury, myocarditis, myocardial infarction with
nonobstructive coronary arteries (MINOCA), arrhythmias,
Takotsubo syndrome, pericardial effusion, heart failure
(HF), and thromboembolic phenomena (Table 1).** Here,
we emphasize myocardial injury, myocarditis, Takotsubo
syndrome and the occurrence of COVID-19 in patients with
preexisting HFE.

Myocardial Injury

The impact of myocardial injury associated with SARS-CoV-2
infection was recognized early in the pandemic, when data from
China and, subsequently, from multiple cohorts in different
countries invariably showed an increase in mortality associated
with elevated serum troponin levels.>* The mechanisms of
cardiac involvement in patients with COVID-19 are multiple
and include factors directly related to viral infection and, mainly,
indirectly related to myocardial damage. The presence of the
angiotensin-2 converting enzyme receptor on the surface of
cardiomyocyte and vascular endothelial cells suggested that
SARS-CoV-2 could cause toxic damage and, consequently,
myocarditis.” However, a German study based on autopsy cases
detected copies of the virus in interstitial cells and macrophages
invading the myocardium, but not in cardiomyocytes.® In
addition, the presence of viral genome in the heart was not
associated with inflammatory infiltrates typical of myocarditis,
suggesting that SARS-CoV-2 may not cause a classic cell-
mediated inflammatory condition. It is possible that other
inflammatory injury pathways may play a role in myocardial
damage by the virus, involving, in particular, vasculitis and
systemic activation of cytokine release.
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Myocarditis

Despite the uncertainty surrounding the pathophysiology
of myocardial injury caused by SARS-CoV-2 infection,
several cases of fulminant myocarditis have been reported.>”
Clinical manifestations appear to be similar to those of
myocarditis caused by other viruses and include chest pain,
dyspnea, arrhythmia, fever, and ventricular dysfunction.
The electrocardiogram (ECG) shows diffuse ST-segment
abnormalities and depression or elevation of the PR and ST
segments; at times, it can mimic pathologic changes compatible
with ST-segment elevation myocardial infarction.>* Troponin
is usually elevated, but at lower levels than those observed in
acute coronary syndromes. Natriuretic peptides can contribute
to the diagnostic confirmation of myocarditis, especially when
troponin levels are only slightly increased. Diffuse changes
in myocardial wall motion on echocardiography are more
common in myocarditis than in acute ischemic syndromes,
in which segmental changes are usually observed. Magnetic
resonance imaging can be useful for diagnostic confirmation
by revealing a typical pattern of inflammatory involvement. A
high proportion of patients with elevated troponin and/or ECG
changes appear to have persistent inflammatory abnormalities
compatible with subclinical myocarditis on cardiac magnetic
resonance, even after clinical recovery from COVID-19.?

The concomitant occurrence of elevated troponin, ECG
changes, and left ventricular dysfunction is associated with
a worse prognosis in SARS-CoV-2 myocarditis, although any
evidence of myocardial injury should be considered a risk
marker for patients with COVID-19, regardless of suspected
myocarditis. Similar to the management of COVID-19 and its
multiple systemic repercussions, specific therapeutic strategies
for SARS-CoV-2 myocarditis are based mainly on systemic
support. The use of immunomodulators, such as corticosteroids
and interleukin-6 receptor antagonists (e.g. tocilizumab), has
been described in case reports and in a recent systematic review.
910 Their effects on COVID-19 are still under investigation.
Although arrhythmias require some degree of monitoring, no
specific antiarrhythmic treatment is currently recommended in
the setting of SARS-CoV-2 infection."

Takotsubo Syndrome

The incidence of Takotsubo syndrome had a 5-fold increase
during the COVID-19 pandemic, whereas acute coronary
syndromes showed a decrease in the number of cases during
the same period. A Cleveland Clinic cohort study showed that,
during the pandemic, about 8% of the cases that presented as
acute coronary syndrome were diagnosed as Takotsubo syndrome,
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Table 1 - Spectrum of cardiovascular manifestations associated
with COVID-19

Phenotype Important characteristics

Myocardial injury Elevated troponin (> 99th percentile)

Elevated troponin (> 99th percentile) + symptoms

Acute coronary syndrome ) '
1y sy + obstructive coronary artery disease

Elevated troponin (> 99th percentile) + symptoms

MINOCA +no obstructive coronary artery disease

Myocarditis or
myopericarditis

Elevated troponin (> 99th percentile) + symptoms
+ EMB or CMR findings

Elevated troponin (> 99th percentile) + symptoms

Takotsubo syndrome + typical ventriculography

Atrial or ventricular tachyarrhythmias;

Arrhythmias bradyarrhythmias

Acutely decompensated chronic HF triggered by

COVID-19 or de novo acute HF caused by one

of the following: ACS, MINOCA, myocarditis, or
Takotsubo syndrome

Heart failure

Often associated with pericarditis or

Pericardial effusion S
myopericarditis

Thromboembolism DVT, PE, stroke, or peripheral emboli

MINOCA: myocardial infarction with nonobstructive coronary arteries;
EMB: endomyocardial biopsy; CMR: cardiac magnetic resonance; HF:
heart failure; ACS: acute coronary syndrome; DVT: deep vein thrombosis;
PE: pulmonary embolism.

different from the 1% incidence reported before the pandemic.'
Possible pathophysiologic mechanisms associated with this increase
include a direct effect of the virus itself, causing myocarditis
mimicking Takotsubo syndrome (Takotsubo-like cardiomyopathy),
and, more likely, the effects of psychologic stress imposed by
quarantine, risk of infection, reduced social interaction caused
by social distancing, and socioeconomic consequences of the
pandemic. Clinical presentation resembles that of other triggers,
and mortality is similar to that reported in the prepandemic period.

COVID-19 in Patients with HF

HF identifies a subgroup of patients with complex management
issues and greater morbidity and mortality in the setting of
COVID-19. HF represents both a risk factor for worse infectious
outcomes and a serious cardiovascular complication of SARS-
CoV-2 infection." Activation of the inflammatory cascade,
hyperstimulation of the neurohumoral system, and direct viral
toxicity are some of the possible pathophysiologic mechanisms for
new-onset acute or decompensated HF in this scenario.

Patients hospitalized for HF should be tested for SARS-CoV-2
infection, due to overlapping signs and symptoms, and undergo
a thorough assessment of volume status, in addition to laboratory,
echocardiographic, and radiographic assessment. COVID-19
can manifest as a systemic inflammatory syndrome, and this
feature should be considered when prescribing vasodilators
for patients with acute HF. During hospitalization, the use of
guideline-recommended medications should be maintained in
patients with preserved hemodynamics and blood pressure. Other
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strategies, such as telemedicine, including telemonitoring and
virtual consultations, have been important in the management of
chronic HF and in infection prevention. In addition to reducing
the risk of exposure to the virus, these strategies have helped
to provide preventive counseling regarding COVID-19 and to
identify patients at risk of decompensation.'*

Final Considerations

The spectrum of cardiac involvement in COVID-19, in patients
with or without previous HF, is currently an evolving knowledge.
Likewise, medium- and long-term consequences of the effects of
SARS-CoV-2 infection on the heart may carry important clinical
and epidemiological ramifications, but poorly predictable as yet.
Itis provocative to consider that we may be facing a potential new
etiology of cardiomyopathy, which may contribute to an increase
in the incidence of HF in the coming years.
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