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Coronavirus disease 2019 (COVID-19) was a global pandemic with high mortality and morbidity that led to an increased
health burden all over the world. Although the virus mostly affects the pulmonary tract, cardiovascular implications are
often observed among COVID-19 patients and are predictive of poor outcomes. Increased values of myocardial
biomarkers such as troponin | or NT-proBNP were proven to be risk factors for respiratory failure. Although the risk of
acute coronary syndromes (ACSs) was greater in the acute phase of COVID-19, there were lower rates of hospitalization
for ACSs, due to patients’ hesitation in presenting at the hospital. Hospitalized ACSs patients with COVID-19 infection had
a prolonged symptom-to-first-medical-contact time, and longer door-to-balloon time. The mechanisms of myocardial injury
in COVID-19 patients are still not entirely clear; however, the most frequently implicated factors include the
downregulation of ACE2 receptors, endothelial dysfunction, pro-coagulant status, and increased levels of pro-
inflammatory cytokines.
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| 1. Introduction

By June 2023, more than seven hundred million people were infected with coronavirus, and more than six million deaths
had been registered worldwide [,

Although the virus primarily affects the respiratory tract, causing a mild-to-severe case of pneumonia and ultimately
severe acute respiratory syndrome (SARS), myocardial injury is frequently observed in patients with COVID-19 (defined
as increased levels of cardiac necrosis biomarkers, especially high-sensitivity troponin). One of the implicated
mechanisms is the fact that angiotensin-converting enzyme 2 (ACE2) works as a receptor for coronavirus, and that this
enzyme is highly expressed in the heart and lungs .

Studies have shown that an increase in troponin levels among COVID-19 patients was associated with higher mortality .
Myocardial injury can have different electrocardiographic expressions, from a normal EKG to an ST-elevated acute
myocardial infarction.

Previous studies reported that viral infections involving the respiratory tract are potential risk factors for acute coronary
syndromes (ACSs). One of the possible mechanisms of type 1 AMI (acute myocardial infarction) is the pro-inflammatory
state, which can promote the destabilization of a coronary atherosclerotic plaque . Type 2 AMI, also known as
myocardial infarction with non-obstructive coronary arteries (MINOCA), could be promoted by hypoxia, tachycardia, and
hypotension—symptoms that appear in acute respiratory failure 2.

In SARS-CoV-2 infection, there are particular pathways that can induce AMI, such as endothelial and microvascular
injuries, coronary vasospasm, thrombosis, increased platelet consumption, and the cytokine storm €. However, there is
little information about the post-SARS-CoV-2 infection sequelae. Due to the multiple pathophysiological mechanisms
involved in the occurrence of ischemic coronary disease that appear as a result of SARS-CoV-2 infection, researchers
considered it important to evaluate the implications of the coexistence of these two entities.

| 2. Long-Term Risk of Myocardial Infarction

In the studied population, researchers' observed that the majority of patients were males, but even so, females more
frequently developed arrhythmias, such as atrial fibrillation, atrial flutter and sinus tachycardia 8121,



The NACMI only studied STEMI patients, and one of the main observations was that in the COVID-19 group, only 20% of
the patients required coronary stent implantation, while the rest did not present any culprit lesion at the coronarography. In
the COVID-19-negative group with STEMI, 93% needed stent implantation 2%, The in-hospital cardiovascular death was
twice as high among COVID-19 patients, with a negative short-term prognosis; one out of three patients who survived the
acute event were deceased at the 30-day follow-up. More than one-third of COVID-19 patients with STEMI presented
recurrent MI within 30 days (Table 1). More than 30% of COVID-19 patients met the primary endpoint, compared to 5% of
non-COVID-19 patients 19,

Table 1. Long-term risk of myocardial infarction in COVID-19 survivors.
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Wei et al. 8 observed that increased Troponin | was a negative prognostic factor for COVID-19 patients, leading more
often to the need for mechanical ventilation, the use of vasoactive agents and longer admission to ICU (intensive care
units).

Patients with COVID-19 disease showed an increased risk of developing acute myocardial infarction within 30 days from
the primary infection (HR = 2.32, burden 2.91/1000 patients), regardless of the severity of the respiratory disease. It was
detected that the incidence of Ml increased with the severity of the viral pneumonia. The pathological mechanism is still
unclear; several studies identified micro-thrombosis of small coronary arteries as part of the pro-coagulability status.
Except for myocardial infarction, other forms of ischemic heart disease, such as acute coronary disease (ACD), ischemic
cardiomyopathy and angina, were more frequent than in the pre-COVID period and in the control groups. The incidence of
this diseases is twice as high in COVID-19 survivors.

The long-term burden of MI in COVID-19 survivors remains high even at 12 months after the resolution of the infective
disease; this group of patients showed almost twice the risk of developing MI within a year (HR = 1.71, burden =
7.59/1000 patients).

The risk factors for acute myocardial infarction after COVID-19 disease are: older age, diabetes mellitus, male gender and
follow-up length 121,

| 3. Long-Term Outcomes of Post-COVID-19-Positive Patients

Atrial fibrillation was found to be twice as frequent in post-COVID-19 patients. Although the incidence of other arrhythmias
increased as well, AF was the most common one &. Female COVID-19 survivors and younger patients have shown
greater risks of developing myocarditis and arrhythmias than male survivors. Older age survivors have shown an
increased risk of developing pulmonary embolism and ischemic heart disease (HR = 1.87) (Table 2).



Table 2. Long-term outcomes of post-COVID-19-positive patients.
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Xie et al. brought evidence that patients infected with COVID-19 show an increased risk of cardiovascular disease, even
after the first 30 days of infection. The risks include cardiovascular diseases, including cerebrovascular disorders,
dysrhythmias, myocarditis, ischemic heart disease, heart failure and thromboembolic disease [&!.

A significant increase in the incidence of myocarditis was observed among non-hospitalized patients at 12-month follow-
up, according to Wang et al. This could have been caused by the absence of proper antiviral and anti-inflammatory
treatment (<.

The NACVI study revealed that more than half of COVID-19 patients with STEMI developed different stages of heart
failure. Also, COVID-19 patients presented an increased incidence of cardiac arrest and cardiogenic shock.

Patients with COVID-19 pneumonia develop twice as frequent major acute cardiovascular events (MACE), even at the 12-
month follow-up (HR = 1.87), with an HR of 1.64 in cardiovascular death. In the NACVI registry, 36% of STEMI patients
with COVID-19 presented a further acute cardiovascular event.

References

1. World Health Organization. Available online: https://covid19.who.int/ (accessed on 10 June 2023).

2. Turner, A.J.; Hiscox, J.A.; Hooper, N.M. Ace2: From vasopeptidase to SARS virus receptor. Trends Pharmacol. Sci.
2004, 25, 291-294.

3. Majure, D.T.; Gruberg, L.; Saba, S.G.; Kvasnovsky, C.; Hirsch, J.S.; Jauhar, R. Northwell Health COVID-19 Research
Consortium. Usefulness of elevated troponin to predict death in patients with COVID-19 and myocardial injury. Am. J.
Cardiol. 2021, 138, 100-106.

4. Bonow, R.O.; O'Gara, P.T; Yancy, C.W. Cardiology and COVID-19. JAMA 2020, 324, 1131-1132.

5. Schiavone, M.; Gobbi, C.; Biondi-Zoccai, G.; D’ascenzo, F.; Palazzuoli, A.; Gasperetti, A.; Mitacchione, G.; Viecca, M.;
Galli, M.; Fedele, F; et al. Acute coronary syndromes and COVID-19: Exploring the uncertainties. J. Clin. Med. 2020, 9,
1683.



10.

11.

12.

. Canzano, P.; Brambilla, M.; Porro, B.; Cosentino, N.; Tortorici, E.; Vicini, S.; Poggio, P.; Cascella, A.; Pengo, M.F;;

Veglia, F.; et al. Platelet and endothelial activation as potential mechanisms behind the thrombotic complications of
COVID-19 patients. JACC Basic Transl. Sci. 2021, 6, 202—-218.

. Xie, Y.; Xu, E.; Bowe, B.; Al-Aly, Z. Long-term cardiovascular outcomes of COVID-19. Nat. Med. 2022, 28, 583-590.

. Wei, J.-F.; Huang, F.-Y.; Xiong, T.-Y.; Liu, Q.; Chen, H.; Wang, H.; Huang, H.; Luo, Y.-C.; Zhou, X.; Liu, Z.-Y.; et al. Acute

myocardial injury is common in patients with COVID-19 and impairs their prognosis. Heart 2020, 106, 1154-1159.

. Wang, W.; Wang, C.Y. Long-term cardiovascular outcomes in COVID-19 survivors among non-vaccinated population: A

retrospective cohort study from the TriNetX US collaborative networks. eClinicalMedicine 2022, 53, 101619.

Garcia, S.; Dehghani, P.; Grines, C.; Davidson, L.; Nayak, K.R.; Saw, J.; Waksman, R.; Blair, J.; Akshay, B.; Garberich,
R.; et al. Initial Findings from the North American COVID-19 Myocardial Infarction Registry. J. Am. Coll. Cardiol. 2021,
77, 1994-2003.

Cinar, T.; Saylik, F.; Akbulut, T.; Asal, S.; Selcuk, M.; Cigek, V.; Kilig, S.; Orhan, A.L. One-year outcomes of invasively
managed acute coronary syndrome patients with COVID-19. Heart Lung 2022, 52, 159-164.

Kiris, T.; Avci, E.; Ekin, T.; Akgin, D.E.; Tiryaki, M.; Yidirim, A.; Hazir, K.; Murat, B.; Yeni, M.; Altindag, R.; et al.
Comparison of long-term outcome of patients with ST-segment elevation myocardial infarction between pre-COVID-19
and COVID-19 era. Eur. J. Clin. Investig. 2022, 52, €13834.

Retrieved from https://encyclopedia.pub/entry/history/show/125851



