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Decreased myocardial infarction admissions

during COVID times: what can we learn?
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Since the initial outbreak of the novel coronavirus disease [severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)/coronavirus disease
2019 (COVID-19)] in December 2019 (Wuhan, China),1 there have
been 2 667 532 confirmed cases and 186 252 deaths worldwide as of 23
April 2020. Given the rapid spread of this virus with consequences on a
global scale, COVID-19 was declared a pandemic by the World Health
Organization on 11 March 2020. A worse prognosis and a more severe
progression of COVID-19 have been associated with cardiovascular risk
factors, previous cardiac diseases and myocardial injury.2 SARS-CoV-2 is
an enveloped virus with a single-stranded, positive-sense RNA genome
possibly originating in bats (its genome is 96.2% identical to that of a
bat coronavirus).2 SARS-CoV-2 uses the angiotensin-converting enzyme
2 (ACE2) membrane-bound protein for cell entry; ACE2 is highly
expressed in lung alveolar cells, providing the main site of entry for the
virus into human hosts.3 After ligand binding, SARS-CoV-2 enters cells
via receptor-mediated endocytosis. Of note, ACE2 also serves a role in
protection of the lung and therefore viral binding to this receptor dis-
rupts this anti-inflammatory pathway, contributing to viral pathogenic-
ity.3 ACE2 is also expressed in the human heart, mainly in
cardiomyocytes and in pericytes, but also in endothelial cells and more in
heart failure patients than in controls.4 Notably, COVID-19 patients ex-
hibit a cytokine storm related to a hyperactivation of the immune system
also promoting thrombogenicity.5 It is well recognized that the inflamma-
tory outburst associated with infectious diseases, particularly intense in
the case of COVID-19, contributes to both atherosclerotic plaque pro-
gression and plaque destabilization, leading to thrombus formation and
acute coronary syndromes (ACS).6

Thus, theoretical considerations might predict an increase in the inci-
dence of myocardial infarction (MI) during the COVID pandemic. First,
acute respiratory syndromes are associated with type 1 MI due to
plaque rupture related to inflammatory activation and expression of
collagenase-digesting enzymes.6 Secondly, COVID-19 infection appears
to increase blood thrombogenicity with higher risk of both venous and
arterial thrombosis.7 Thirdly, social isolation inevitably leads to de-
creased daily activity, sedentary lifestyles, and dietary changes, all increas-
ing the atherothrombotic risk, at least in the long run.8 Moreover, the
COVID-19 pandemic has produced damaging economic effects and

affected accessibility to drugs, including antithrombotic drugs, possibly af-
fecting patients’ treatment.8 Finally, in COVID-19 patients, drug–drug in-
teraction of prescribed antiviral drugs with other cardiac medications
may affect the efficacy of such therapies with particular regard to antipla-
telet, anticoagulant, and lipid-lowering drugs, thus increasing the risk of
ACS.8

Surprisingly, and in contrast to these theoretical expectations, recent
data suggest that the admission rate for ACS during the COVID-19 pan-
demic is much lower than expected rather than higher. Indeed, in
Austria, hospital admissions for ACS decreased by 39% in the last calen-
dar week in March 2020 as compared with the first week, mainly affect-
ing patients with non-ST-segment elevation myocardial infarction
(NSTEMI).9 Similarly, in Italy, a survey of the Italian Society of Cardiology
(SIC) comparing a 1-week period during the COVID-19 outbreak vs. the
equivalent week in 2019 showed a 48% reduction in admissions for acute
MI (26% for STEMI and 65% for NSTEMI).10

These findings lead to an important question: why is the admission
rate for ACS much lower than expected rather than higher, as predicted
by theoretical considerations?

Undoubtedly, the psychological impact of the pandemic on patients is
important. Thus, it is possible to speculate that the fear of contagion in
hospitals has discouraged access to emergency medical services (EMS).
This is supported by the fact that admissions for other acute cardiac con-
ditions (heart failure and atrial fibrillation) seem to be similarly reduced
during the pandemic. Additionally, during the pandemic, EMS and the
healthcare systems, in general, are overwhelmed by COVID-19 patients
and therefore less available for other patients. Taken together, these
observations might have promoted deferral of less urgent cases, at both
the patient and healthcare system levels.

On the other hand, we cannot exclude a true reduction of MI rate
due to a paradoxical beneficial effect of social containment, which leads
to a more relaxed lifestyle (‘Life on standstill’). Indeed, shear stress asso-
ciated with sudden exercise, hectic daily activities, and even sports activi-
ties, among others, are known triggers for MI.11 In line with this
interpretation is the fact that, although physical exercise is protective in
the long run, it acutely increases the risk of ACS and sudden death.11 As
such, a sedentary lifestyle may be acutely protective in those carrying

*Corresponding author. Institute of Cardiology, Catholic University of the Sacred Heart, Largo A. Gemelli 8, 00168 Rome, Italy. Tel: þ39 06 30154187, Fax: þ39 06 3055535,
Email: filippo.crea@unicatt.it

Published on behalf of the European Society of Cardiology. All rights reserved. VC The Author(s) 2020. For permissions, please email: journals.permissions@oup.com.

Cardiovascular Research (2020) 00, 1–3
doi:10.1093/cvr/cvaa146 ONLIFE COMMENTARIES

http://orcid.org/0000-0002-3187-6262


..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..vulnerable plaques. In contrast, extremely stressful acute events such as
earthquakes are followed by an increased incidence of MI.12

Furthermore, patients with COVID-19 infections might have an in-
creased pain threshold leading to a higher prevalence of silent or near si-
lent myocardial infarctions. Of interest, loss of smell and taste is a typical
symptom of COVID-19 and may reflect nerve involvement of the viral
infection. Indeed, neurological complications have been reported in
COVID-19 patients.13

Another important protective factor is the spectacular reduction of
air pollution which we are enjoying during this period of social contain-
ment. Recent data show that major cities that suffer from the world’s
worst air pollution have seen reductions of deadly particulate matter by
up to 60% from the previous year, during a 3-week lockdown period. It
is well recognized that one of the triggering factors of STEMI is the pres-
ence of air pollutants including sulfur dioxide, nitric dioxide, carbon mon-
oxide, ozone, and particulate matter (PM) including PM under 2.5 lm
(PM2.5) and PM under 10 lm (PM10).

14 Air pollution can trigger STEMI
with various mechanisms such as increasing inflammatory factors and
changing the heart rate or blood viscosity.14 Furthermore, recent evi-
dence strongly suggests a link between air pollution levels and the lethal-
ity of SARS-CoV-2.15

Of course, both the fear of contagion discouraging ACS patients
to contact the EMS and a true reduction of ACS incidence can con-
tribute to the global reduction of patients’ admissions during the
COVID-19 pandemic. Epidemiological studies documenting mortality
at home and in hospital during the COVID-19 epidemic compared
with previous years during the same months will probably clarify in
the future which of these two mechanisms is more relevant.
Furthermore, a documentation of the symptom onset to arrival time
of ACS patients and infarct size during the epidemic and control peri-
ods would be of interest. Indeed, a rebound of patient admissions
with heart failure after the pandemic would probably suggest an
undertreatment of ACS during the period of social containment due

to late presentations and larger infarcts, while the lack of a rebound
might suggest a true reduction of ACS incidence.

If the hypothesis of a true reduction of ACS during the COVID pan-
demic were to be confirmed by future epidemiological studies, it might
become convenient to take advantage of the ‘COVID-19 model’ after
the pandemic: a less frenetic life and less air pollution might become the
best form of prevention of coronary artery disease.

Conflict of interest: none declared.
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Figure 1 Mechanism potentially increasing or decreasing admission to hospitals during the COVID-19 pandemic. Recent data suggest that admissions for
acute myocardial infrarction (AMI) are reduced during the COVID-19 pandemic. The weight of mechanisms potentially decreasing admissions for AMI seem
to overcome those increasing admissions for AMI.
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