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At the end of 2019, the SARS-CoV-2 virus was reported to be responsible for the cases
of pneumonia that had begun to appear a few months earlier in the Wuhan province of
China. This was a new strain of coronavirus that had not been previously identified in
humans and caused the disease known as COVID-19. The worldwide spread of this virus
was explosive: A few months later, in May 2020, 3.67 million people had been infected
and more than 250,000 had died. Two years later, in May 2022, more than 522 million
confirmed cases had been reported, with over six million deaths worldwide. In the first two
and a half years of the pandemic, we have learned substantially more about this infection
and how it interacts with the cardiovascular system [1]. We also know that COVID-19
confers significant cardiovascular morbidity and mortality in patients with or without prior
cardiovascular disease. We know that cardiovascular manifestations in COVID-19 are very
varied and include myocarditis, acute coronary syndrome, heart failure, cardiogenic shock,
arrhythmias, and thromboembolic and cerebrovascular complications [2].

Many cardiovascular manifestations in COVID-19 have the early detection of my-
ocardial injury in common, which is diagnosable by elevated cardiac troponin (cTn), a
fundamental biomarker in cardiovascular research in the diagnosis and prognosis of pa-
tients with acute coronary syndrome. Approximately 10–20% of patients hospitalised for
COVID-19 have evidence of myocardial injury [3]. We know that cTn elevation as an
indicator of myocardial injury is very frequent in any acute pathology, especially critical
or infectious processes [4]. Troponin elevation in SARS-CoV-2 infection currently still has
many unknowns. The first question is whether the myocardial injury detected in patients
with COVID-19 is specific or similar to that which can be seen in any other serious diseases
treated in an Emergency Department [5].

Direct myocardial injury to cardiomyocytes by the virus itself is possible. However,
cases of myocarditis in COVID-19 infection are rare [6], less symptomatic than myocarditis
in patients without COVID-19, and associated with higher hospital mortality. In gen-
eral, the mechanisms that cause myocardial injury in COVID-19 can be very varied: for
example, cardiac toxicity induced by ACE2, immune and inflammatory response; mito-
chondrial dysfunction and oxidative stress; endothelial injury, hypoxemia, or autonomic
imbalance [7].

The interpretation of a troponin elevation in patients with COVID-19 is a great chal-
lenge for the Emergency Department. On the one hand, it is always necessary to rule out
an acute coronary syndrome (type 1 infarction) based on data from the clinical history and
the electrocardiogram. However, type 1 infarctions are very rare in patients with COVID-
19. Therefore, troponin elevation in these patients must be interpreted as acute ischemic
myocardial injury (type 2 infarction) or non-ischemic myocardial injury. For the diagnosis
of type 2 myocardial infarctions, it is necessary to investigate a clinical situation associated
with an imbalance between the supply and consumption of oxygen by the myocardium.
This situation is not uncommon in critically ill patients with a COVID-19 infection, who are
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often tachycardic, hypotensive, or hypoxemic [3]. Proposed mechanisms for this myocar-
dial damage include the activation of inflammatory and thrombotic cascades, direct viral
damage to the myocyte or vascular endothelium, and worsening basal atherosclerotic or
structural abnormalities [8].

The distinction between type 2 myocardial infarction and non-ischemic acute myocar-
dial injury may not be clinically relevant. Both cases are associated with a similar and poor
prognosis, which is fundamentally determined by the severity of the systemic respiratory
involvement of infection by the SARS-CoV-2 virus. Furthermore, the detection of dynamic
changes between two troponin determinations, regardless of the presence of myocardial
damage (Tn max > 99th), is also associated with a worse prognosis [9]. In some cases,
myocardial injury is possible before COVID-19 infection and is conditioned by previous
cardiovascular involvements, which are one of the main factors for a poor prognosis [1,10].
The correlation between myocardial injuries detected by troponin elevation and myocardial
injury detected by imaging techniques such as cardiac resonance is also controversial. Ab-
normalities have been described in cardiac magnetic resonance performed in the subacute
phase of the disease in patients in whom troponin elevations had not been detected in an
acute phase, which is somewhat surprising [11].

However, we do know that the short-term cardiovascular effects on the long-term
consequences in COVID-19 patients are related to myocardial injuries detected in the acute
phase [12,13]. It is essential to recognise that, in some cases, a myocardial injury will persist
once the acute phase of the infection has passed [14]. The long-term implication of this
chronic myocardial injury is still poorly understood. The development of new ventricular
dysfunction during follow-up is believed to be related to myocarditis, microvascular or
endothelial injury, and myocardial stress due to an imbalance as a result of increased
myocardial demand and decreased myocardial oxygenation due to hypoxia, myocardial
inflammation, or proinflammatory cytokines occurring in the acute phase. All of these
are processes associated with myocardial injury. However, the prediction of ventricular
dysfunction in follow-up is something that we still know little about. Fortunately, long-term
cardiac imaging studies after COVID-19 infection show very few cardiovascular sequelae
in most patients [15]. Those patients whose disease persists after the first 4 weeks after
infection often have cardiovascular manifestations such as chest pain, palpitations, inap-
propriate sinus tachycardia, postural orthostatic tachycardia syndrome, atrial arrhythmias,
cardiomyopathy, and thromboembolism.

The evolution of different variants in the SARS-CoV-2 virus and the generalisation of
vaccination guidelines in most Western countries may also change cardiovascular involve-
ment in COVID-19 and, therefore, the presence of myocardial injury [8,16]. An interesting
aspect is that patients immunised against influenza had lower risks of hospitalisation and
ICU admission against COVID-19 than those who are not vaccinated [17].

In conclusion, myocardial injury in COVID-19 is frequent and is associated with a
poor prognosis. Currently, we have many unanswered questions, which is why an intense
research program is necessary for this area to better understand an infection that will
accompany us in the coming years.
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