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Updates on the Management of
STEMI in 2021
Beyond COVID-19*
Monica Verdoia, MD, PHD, Rocco Gioscia, MD, Andrea Rognoni, MD
I n this issue of the Journal of the American College
of Cardiology, Garcia et al1 provide an analysis of
the true impact of COVID-19 on the management

and outcomes of patients with ST-segment elevation
myocardial infarction (STEMI).
SEE PAGE 2236
This particular analysis represents an update of the
previously published larger NACMI (North American
COVID-19 STEMI) registry,2 which was established at
the very beginning of the pandemic and analyzed the
prognostic impact of SARS-CoV-2 infection in 64 cen-
ters in the United States and Canada. The first data in
2020 demonstrated that COVID-19–positive patients
were less likely to receive coronary angiography and
primary percutaneous coronary intervention (PCI),
with negative prognostic consequences: in fact, the
primary outcome of major adverse cardiovascular
events occurred in 36% of the patients with COVID-19,
13% of patients suspected to have COVID-19, and 8% of
control patients (P < 0.01). However, mortality was
halved among the patients undergoing primary PCI,
even despite COVID-19 infection (28% vs 48% in pa-
tients medically managed). In addition, minority
populations and patients with diabetes mellitus were
more common in COVID cases, as well as high-risk
features such as dyspnea, pulmonary infiltrates, and
shock, preventing invasive management and wors-
ening the outcomes.
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In the present analysis, Garcia et al1 provide an
overlook on the evolution of the situation in 2021.
They observed a change in the patients’ characteris-
tics over the time. When compared with 2020, the
proportion of Caucasian patients was higher, atypical
and respiratory symptoms and shock lowered and
early invasive management increased over time,
associated with a mortality decrease from 33%
(Y2020) to 23% (Y2021) (P ¼ 0.008). Among COVID-19–
negative patients, clinical features and management
were comparable to the prepandemic period.

These data stress the importance of maintaining an
efficient STEMI network to warrant prompt access of
patients to primary PCI, allowing improvement in the
success of recanalization, myocardial salvage, and the
outcomes.3-5 This conclusion was also supported by
the Task Force of the European Society of Cardiology,
who recommended that the COVID-19 pandemic
should not compromise timely reperfusion of STEMI
patients.6 The data from the NACMI registry1-2 sug-
gest that in the initial phases of the COVID-19
pandemic, the need to assess positivity and to
implement protective measures for health care
personnel could have delayed access to reperfusion
strategies in positive or suspected positive patients,
increasing mortality (P ¼ 0.008 vs control popula-
tion). Moreover, the fear of contagion and the diver-
sion of the ambulance transportation facilities for the
management of infected patients could have
increased the prehospital times, explaining the
higher rates of shock at presentation. However, total
ischemia time was not assessed in this registry. The
running-in of the dedicated networks and the
increased confidence of the operators with the pro-
cedures certainly contributed to the improvement
reported by Garcia et al1 in 2021, representing in the
first available data to confirm the benefits of the ef-
forts accomplished so far.
https://doi.org/10.1016/j.jacc.2022.04.003
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In another recent larger registry, ISACS-STEMI
(Primary Angioplasty for STEMI During COVID-19
Pandemic), including 109 centers located on 4 conti-
nents, De Luca et al7 reported a significant increase in
door-to-balloon and total ischemia times in 2020
compared with data before COVID-19, which may have
contributed to the higher in-hospital (6.5% vs 5.3%;
P < 0.001) and 30-day mortality (8% vs 6.5%;
P ¼ 0.001) during the pandemic. In this study, sus-
pected positive patients were not considered sepa-
rately, and data in 2021 were not collected. In this
registry, including only patients treated with primary
PCI, the incidence of death was comparable to the
COVID-19–negative patients of the NACMI registry.
Nevertheless, in a subanalysis restricted to the COVID-
19 cases, De Luca et al8 showed a remarkably higher in-
hospital mortality (29% vs 5.5%; P<0.001), definite in-
stent thrombosis (8.1% vs 1.6%; P ¼ 0.004), and heart
failure (22.6% vs 10.6%; P ¼ 0.001) among infected
patients, despite having baseline characteristics and a
reperfusion strategy that were comparable to negative
patients. A similar increase in mortality in patients
with STEMI and COVID-19 was also observed by Saad
et al,9 who analyzed the Vizient Clinical Database in
the United States.

In fact, in addition to the respiratory complica-
tions, SARS-CoV-2 infection has also been associated
with an enhanced thrombotic risk, which is poten-
tially mediated by endothelial damage, cytokine
imbalance, and platelet activation, creating a pro-
thrombotic environment that could favor the pro-
duction and persistence of intracoronary thrombus,
with negative consequences on reperfusion and
outcomes.10
The 2021 analysis of the NACMI Registry1 is also
notable for reporting the first data on the role of
COVID vaccination. Although these data were
collected only in a small number of patients, the au-
thors documented a significant benefit on the severity
of the respiratory infection and a substantial
improvement in survival. In fact, none of the COVID-
19–positive vaccinated patients died, whereas mor-
tality remained remarkably high (22%) in the unvac-
cinated subjects.

Thus, the present data reinforce the recommen-
dations of scientific societies6,11 about the mainte-
nance of the prepandemic standard of care for the
management of patients with STEMI, even in case
of SARS-CoV-2–infected patients, although for the
latter additional attention should be focused on the
strengthening of antithrombotic therapies and more
strict monitoring. In addition, vaccination cam-
paigns and providing adequate information about
vaccinations to the population should be recom-
mended and further empowered, as vaccinations
are emerging as a potent instrument for the pre-
vention of COVID-19 complications and the amelio-
ration of the outcomes.

FUNDING SUPPORT AND AUTHOR DISCLOSURES

The authors have reported that they have no relationships relevant to

the contents of this paper to disclose.

ADDRESS FOR CORRESPONDENCE: Dr Monica Ver-
doia, Ospedale degli Infermi, ASL Biella, Eastern Pied-
mont University, Via dei Ponderanesi, 13900 Biella,
Italy. E-mail: monica.verdoia@aslbi.piemonte.it.
RE F E RENCE S
1. Garcia S, Dehghani P, Stanberry L, et al. Trends
in clinical presentation, management, and out-
comes of STEMI in patients with COVID-19. J Am
Coll Cardiol. 2022;79:2236–2244.

2. Garcia S, Dehghani P, Grines C, et al. Initial
findings from the North American COVID-19
Myocardial Infarction Registry. J Am Coll Cardiol.
2021;77:1994–2003.

3. Verdoia M, Viola O, D’Amico G, et al. The FAST-
STEMI Network in Biella From 2013 to 2019:
impact of the delocalization of the hospital facil-
ities on ischemia time and in-hospital outcomes.
Crit Pathw Cardiol. 2021;20(2):75–80.

4. De Luca G, Gibson MC, Hof AW, et al, for the
EGYPT Cooperation. Impact of time-to-treatment
on myocardial perfusion after primary percuta-
neous coronary intervention with Gp IIb-IIIa in-
hibitors. J Cardiovasc Med (Hagerstown).
2013;14(11):815–820.

5. De Luca G, Suryapranata H, Ottervanger JP,
Antman EM. Time delay to treatment and
mortality in primary angioplasty for acute
myocardial infarction: every minute of delay
counts. Circulation. 2004;109(10):1223–1225.

6. Task Force for the Management of COVID-19 of
the European Society of Cardiology. ESC guidance
for the diagnosis and management of cardiovas-
cular disease during the COVID-19 pandemic: part
2-care pathways, treatment, and follow-up. Car-
diovasc Res. Published online December 2, 2021.
https://doi.org/10.1093/cvr/cvab343

7. De Luca G, Algowhary M, Uguz B, et al, for the
ISACS-STEMI COVID-19 Collaborators. COVID-19
pandemic, mechanical reperfusion and 30-day
mortality in ST elevation myocardial infarction.
Heart. 2022;108(6):458–466.

8. De Luca G, Debel N, Cercek M, et al. Impact of
SARS-CoV-2 positivity on clinical outcome among
STEMI patients undergoing mechanical reperfu-
sion: insights from the ISACS STEMI COVID 19
registry. Atherosclerosis. 2021;332:48–55.
9. Saad M, Kennedy KF, Imran H, et al. Association
Between COVID-19 diagnosis and in-hospital
mortality in patients hospitalized with ST-
segment elevation myocardial infarction. JAMA.
2021;326(19):1940–1952.

10. Skorupski WJ, Grygier M, Lesiak M, Kału _zna-
Oleksy M. Coronary stent thrombosis in COVID-19
patients: a systematic review of cases reported
worldwide. Viruses. 2022;14(2):260.

11. Mahmud E, Dauerman HL, Welt FGP, et al.
Management of acute myocardial infarction during
the COVID-19 pandemic: a position statement
from the Society for Cardiovascular Angiography
and Interventions (SCAI), the American College of
Cardiology (ACC), and the American College of
Emergency Physicians (ACEP). J Am Coll Cardiol.
2020;76(11):1375–1384.
KEY WORDS COVID-19, STEMI

mailto:monica.verdoia@aslbi.piemonte.it
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref1
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref1
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref1
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref1
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref2
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref2
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref2
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref2
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref3
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref3
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref3
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref3
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref3
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref4
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref4
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref4
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref4
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref4
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref4
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref5
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref5
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref5
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref5
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref5
https://doi.org/10.1093/cvr/cvab343
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref7
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref7
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref7
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref7
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref7
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref8
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref8
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref8
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref8
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref8
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref9
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref9
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref9
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref9
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref9
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref10
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref10
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref10
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref10
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref10
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref11
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref11
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref11
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref11
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref11
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref11
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref11
http://refhub.elsevier.com/S0735-1097(22)04685-X/sref11

	Updates on the Management of STEMI in 2021
	Funding Support and Author Disclosures
	References


