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Abstract
The pandemic of coronavirus disease 2019 (COVID-19) has become a public health emergency of international concern. 
During this time, the management of people with acute coronary syndromes (ACS) and COVID-19 has become a global 
issue, especially since preexisting cardiovascular disease is a risk factor for the presence and the severity of COVID-19. The 
number of people with ST- elevation myocardial infarction (STEMI) has decreased during the pandemic and delays in the 
time looking for medical care have been reported. In addition, the diagnosis of ACS may have been difficult due to possible 
underlying myocarditis or other clinical entities. Regarding management of people with STEMI, although the superiority 
of primary percutaneous coronary intervention (PCI) over thrombolysis is well established, the notable exposure risks due 
to absence of negative pressure in catheterization rooms and the increased difficulty in fine manipulation on guidewires 
under proper protection equipment may contribute to the relatively secondary role of PCI during the COVID-19 pandemic; 
thus, fibrinolytic therapy or robotic-assisted PCI in early presenting STEMI patients may have an alternative role during 
this period if prevention measures cannot be taken. Healthcare stuff should take the proper measures to avoid the spread of 
and their exposure to the virus.
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Highlights

•	 Cardiovascular disease is associated with increased 
severity of COVID-19.

•	 The number of people with STEMI has decreased during 
the pandemic and delays in the time looking for medical 
care have been reported.

•	 The diagnosis of acute coronary syndromes may have 
been difficult due to possible underlying myocarditis or 
other clinical entities.

•	 Fibrinolytic therapy or robotic-assisted PCI in early pre-
senting STEMI patients may have an alternative role dur-
ing this period if prevention measures cannot be taken.

In the end of 2019, a novel RNA coronavirus was identi-
fied as the causative pathogen of a highly spread viral pneu-
monia [1]. The virus was named severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) and the viral infec-
tion was named Coronavirus disease of 2019 (COVID-19). 
The World Health Organization (WHO), in the middle of 
March 2020, announced that the world is facing a pandemic 
situation, since more than 13,378,853 people have been 
affected globally and more than 580,045 deaths have been 
reported [2].

Coronary heart disease (CHD) contributes to one-third 
of all deaths in individuals over the age of 35, despite the 
fact that recent data have shown a reduction in mortality 
rates over the past four decades due to advances in the man-
agement of these patients [3, 4]. People who experience a 
myocardial infarction (MI) may have either ST- elevation 
myocardial infarction (STEMI) or non-ST elevation acute 
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coronary syndrome (ACS), which contains non-ST eleva-
tion myocardial infarction (NSTEMI) or unstable angina [5].

Several studies from China demonstrated that patients 
with prior cardiovascular (CV) disease may be more sus-
ceptible to severe or fatal infection from SARS-CoV-2 [6–8]. 
It is already known that SARS-CoV-2 may affect directly or 
indirectly the heart, resulting in various clinical manifesta-
tions such as myocardial injury, myocarditis, ACS, cardiac 
arrhythmias, heart failure or cardiogenic shock [9, 10]. Phy-
sicians around the world, have recognized a new phenom-
enon; there are fewer STEMI patients presenting at the hos-
pitals during the pandemic. Data from 9 high volume [> 100 
primary percutaneous coronary intervention (PCI) per year] 
cardiac catheterization laboratories in the USA confirmed an 
estimated reduction of 38% in STEMI presentation (mean 
activation per month before vs. after COVID-19 period, 
23.6 vs. 15.3 respectively, 95% CI 26, 49, p < 0.001) in the 
context of sudden COVID-19 outbreak [11]. A similar drop 
of 40% in STEMI admissions was observed by Rodriguez-
Leor et al. in Spain [12]. In our public tertiary hospital 
“Department of Clinical Therapeutics”, we compared the 
number of admissions for ACS during the same calendar 
period (from March 1 to March 31) in 2019 and in 2020; 
we found a 30% reduction (20 cases in 2019 and 14 cases in 
2020) in ACS admissions. Of note, a 52% reduction (from 
25 cases in 2019 to 12 cases in 2020) in primary PCI was 
noticed; the vast majority concerned patients suffering from 
STEMI (unpublished data). However, previous studies have 
shown that ACS and CV mortality are increased during 
influenza seasons [13, 14] or after acute infection [15, 16] 
due to increased inflammation that leads to destabilization 
of vulnerable coronary atherosclerotic plaques. Type II MI 
could be explained by increased wall stress and tachycardia, 
mainly due to hypoxemia, and type I MI—rapture of athero-
sclerotic plaque could be attributed to increased release of 
inflammatory cytokines and thrombophilia [16]. Concerns 
have been raised that patients with symptoms of cardiac dis-
ease, such as MI, may be unwilling to expose themselves 
to potential infection, so they avoid attendance at hospitals 
and hence they are searching for care later at the emergency 
departments or are not presenting at all. This concern was 
confirmed in a single center study in Hong Kong that com-
pared 7 patients with STEMI presented between January 
25th to February 10th of 2020 with 108 STEMI patients 
treated with PCI 2 years ago, and detected delay in STEMI 
care times [17]. The study showed that time of symptoms’ 
onset to first medical contact was numerically longer in 
STEMI patients during COVID -19 era compared to STEMI 
patients 2 years ago [318 min vs. 82 min (office hours) and 
91.5 min (non-office hours), respectively]. Delay was also 
detected in door-to-device [110 min vs. 84.5 min (office 
hours)] and catheterization lab to device times [33 min vs. 
20.5 min (office hours)], respectively [17]. Another theory 

that may explain the lower rates of ACS during COVID-19 
pandemic is a possible reduction of smoking, since even 
though data are limited, current evidence suggests that 
smoking is most likely associated with more severe disease 
and adverse outcomes of COVID-19 [18], and lots of people 
may have quitted smoking. In 2005, the authors of Global 
Registry of Acute Coronary Events (GRACE) proved that 
the incidence of STEMI was shown to be higher in smokers 
compared to former smokers (46.0% vs. 27.4%, p < 0.001) 
[19]. Another hypothesis worth considering is that staying 
home reduces stress levels and therefore, the appearance of 
STEMI.

In the COVID-19 era, clinicians confront a dilemma 
regarding the optimal management of STEMI patients who 
alongside may be affected by SARS-CoV-2. The first step 
is the diagnosis of an acute thrombotic coronary occlusion. 
In a case report from China, a 37-year-old man presented 
to the emergency department with symptoms and elec-
trocardiogram (ECG) abnormalities suggesting a possible 
STEMI [20]. An urgent Computed Tomography coronary 
angiogram was performed, but no signs of coronary ste-
nosis were revealed. The coronavirus nucleic acid test was 
positive and the patient was treated as fulminant myocar-
ditis with corticosteroids and immunoglobulin [20]. Simi-
larly, a recently published case report presented a 83-year-
old woman who was admitted to the hospital in Geneva 
due to substernal pain and mild dyspnea for 3 days; she 
had ST-segment elevation on the ECG with increased level 
of high sensitive cardiac troponin but no stenosis in coro-
nary angiogram was detected [21]. Concomitant ventricu-
lography was performed and images typical of Takotsubo 
syndrome were revealed; despite a negative nasopharyn-
geal swab for SARS-CoV-2, the initial positive immuno-
globulin A and negative immunoglobulin G suggested 
that the patient had recent SARS-CoV-2 infection [21]. 
A recent case series from New York City, reported that 
among 18 patients with STEMI and confirmed COVID-
19 infection, 10 patients (56%) had non acute thrombotic 
coronary occlusion; a total of 13 patients (72%) died in 
the hospital, indicating a possible correlation of STEMI 
and poor prognosis [22]. A possible alternative diagnosis 
such as viral myocarditis or stress cardiomyopathy due 
to SARS-CoV-2 should be carefully considered by the 
physicians.

Another question of importance is whether the fibrino-
lytic therapy in early presenting (within 3 h) STEMI patients 
may play a leading role during the pandemic. The superior-
ity of PCI over thrombolysis in STEMI cases is well estab-
lished [23, 24]. However, the notable exposure risks due to 
absence of negative pressure in catheterization rooms and 
the considerable increased difficulty in fine manipulation 
on guidewires under the proper protection equipment may 
all contribute to relatively secondary role of PCI during the 
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COVID-19 pandemic [25]. In 2013, the Strategic Reper-
fusion Early after Myocardial Infarction (STREAM) study 
demonstrated that the use of fibrinolytic strategy in patients 
with STEMI who presented within 3 h after symptoms onset 
and were not capable for a primary PCI within 1 h, was at 
least as effective as in those undergoing primary PCI regard-
ing to the composite of death, shock, congestive heart failure 
or reinfarction up to 30 days (12.4% vs. 14.3% respectively, 
p = 0.21) [26]. To date, due to system delays in diagnostic 
evaluation of patients with STEMI (contact history, diag-
nostic workup, delay in the preparation of the catheteriza-
tion staff), it seems that a door-to-needle time of 30 min in 
the emergency departments may be a more attainable target 
than a door-to-balloon time of 90 min in the catheterization 
laboratory room [27]. A recently published algorithm for the 
management of STEMI during SARS-CoV-2 outbreak from 
“The COVID-19 and Acute Myocardial Infarction (AMI) 
committee of Peking Union Medical College Hospital” 
suggested a more leading role of fibrinolytic treatment in 
STEMI patients with confirmed or suspected COVID-19, in 
order to achieve the principle of “time is muscle” [28]. On 
the other hand, an important issue to consider is that using 
fibrinolytic strategy may not be suitable for all patients, not 
only due to numerical contraindications, but also because 
a proportion of them may still need a PCI; something that 

may have an impact on health resources. Another promising 
idea is the use of robotic-assisted PCI in STEMI patients 
during SARS-CoV-2 outbreak, as the exposure risk of the 
catheterization laboratory staff may be reduced [29]. Further 
randomized trials are needed to demonstrate the safety and 
efficacy of robotic-assisted PCI against manual PCI, in order 
to change the current clinical practice. Figure 1 summarizes 
the considerations when treating a STEMI patient with a 
possible concomitant COVID-19 infection.

In conclusion, during the pandemic COVID-19, patients 
having symptoms suggesting of ACS should be searching for 
medical care directly and be treated properly. Further studies 
are needed to examine the reason why the number of people 
with STEMI in the hospitals decreases during the pandemic. 
From their point of view, physicians and paramedical staff 
should provide proper health care taking precautions to 
avoid the spread of and their exposure to the virus.
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Fig. 1   Concerns for management of suspected STEMI patients with 
potential risk of COVID-19 infection. ACS, Acute Coronary Syn-
drome; Cath lab, catheterization laboratory; COVID-19, coronavirus 

disease 2019; FMC, first medical contact; PCI; percutaneous coro-
nary intervention; PPE, proper protection equipment
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