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system, as reflected by a striking decrease in 
the number of both elective outpatient clinical 
visits and urgent medical procedures.9 In partic-
ular, the authors reported an impressive 37.5% 
reduction in MI cases in 2020 as compared with 
2019, along with a lower prevalence of MINOCA 
during the COVID-19 pandemic (2020) than in 
the year before its outbreak. At first glance, this 
finding is in contrast with recent reports show-
ing a higher prevalence of MINOCA in patients 
with COVID‑19, as compared with those with-
out the disease.5,6 Two major hypotheses, linked 
with patient clinical characteristics and health 
care system organization, might be advocated 
to explain these findings. On the one hand, the 
patients with MINOCA frequently presented 
with non–ST‑segment elevation MI (NSTEMI), 
usually associated with milder symptoms than 
ST‑segment elevation MI (STEMI), and they 
were less likely to report to the hospital due to 
the fear of contracting COVID‑19. On the other 
hand, especially during the first wave of the pan-
demic, health care networks profoundly changed 
the usual management of patients with MI, of-
ten reserving mechanical coronary reperfusion 
for patients with suspected STEMI and favor-
ing the pharmacological approach in those with 
NSTEMI.10

Of note, even though MINOCA has been 
considered a benign condition for a long time, 
a growing body of evidence shows that it is asso-
ciated with a poor prognosis, with a similar rate 
of major adverse cardiovascular events at follow
‑up to that reported in patients with MI with ob-
structive coronary artery disease. In particular, 
the mortality rate at 1 year was 4.7% in the piv-
otal ACUITY trial11 and 3.5% in a large metanal-
ysis by Pasupathy et al.12 In the current study, 
Bil et al7 reported a mortality rate of 9.9% at 12 
months in the overall MINOCA population. Some 
putative mechanisms may be implied to explain 
the excess mortality rate in the PL‑ACS cohort, as 
compared with the aforementioned studies. First, 

Myocardial infarction with nonobstructive cor-
onary arteries (MINOCA) is a disease defined as 
the evidence of myocardial infarction (MI) ac-
cording to the fourth universal definition of MI,1 
together with the absence of obstructive coro-
nary artery stenosis on coronary angiography.2 
MINOCA is a heterogeneous conundrum of clin-
ical conditions with different pathophysiology, 
natural history, and prognosis.3 COVID‑19 has 
revolutionized our lives, as it is capable of caus-
ing multisystem complications, including a large 
variety of cardiac disorders.4 Of note, a close link 
between COVID‑19 and a predisposition to the de-
velopment of MINOCA has been supported by 
multiple reports.5,6 However, there are no clear 
data as to whether the patients with MINOCA 
treated in the era of COVID‑19 differ from those 
treated before the pandemic in terms of clinical 
characteristics and outcomes.

In this issue of Polish Archives of Internal Medi-
cine, Bil et al7 attempted to answer this question 
by means of comparing the clinical character-
istics, management, and prognosis of 3178 pa-
tients with MINOCA enrolled in the Polish Reg-
istry of Acute Coronary Syndromes (PL‑ACS) be-
fore (2019) and during the COVID‑19 pandem-
ic (2020). The large sample size of the PL‑ACS is 
a major strength of the study, allowing the au-
thors to compare significant clinical, epidemio-
logical, and prognostic features.

From a clinical standpoint, in line with the lit-
erature,8 the  current study emphasized that 
MINOCA is a frequent cause of MI, accounting 
for nearly 6% of all MI cases. Of note, clinical 
characteristics were similar in the MINOCA pa-
tients treated before and during the COVID‑19 
pandemic, except for a slightly higher prevalence 
of hypercholesterolemia and a lower rate of a fam-
ily history of cardiovascular disease in 2019 as 
compared with 2020.

From an epidemiologic point of view, this 
study provided robust evidence of the impact 
of the COVID‑19 pandemic on the health care 
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MINOCA is a heterogeneous syndrome, caused 
by distinct etiologies demanding a multimodality 
diagnostic approach and different management 
and therapeutic strategies. No identification of 
a precise mechanism underlying MINOCA in this 
cohort of patients probably precluded the imple-
mentation of a personalized therapy, leading to 
subsequent worse outcomes. Second, COVID‑19 
might have played a crucial role in aggravating 
the prognosis in this population, as revealed by 
the higher rate of in‑hospital stroke, together 
with a trend toward worse 12‑months progno-
sis in 2020, as compared with 2019 (P = 0.09). 
From a mechanistic point of view, COVID‑19 
and MINOCA share common pathophysiologic 
foundations. In detail, endothelial cells, respon-
sible for vascular homeostasis, are the main tar-
get of COVID‑19,13 and their damage results in 
the activation and dysfunction of the endotheli-
um, which is also a crucial step toward the devel-
opment of MINOCA.2 Furthermore, COVID‑19 
has the potential to promote a proinflammato-
ry and prothrombotic milieu, characterized by 
diffuse endotheliitis, inflammatory cell recruit-
ment, and widespread thrombotic microangi-
opathy,14 which are also the hallmarks of MI-
NOCA.2 Finally, COVID‑19 has been linked to 
an enhanced risk of particular mechanisms of 
MINOCA, such as coronary artery plaque rup-
ture, epicardial coronary spasm, and spontane-
ous coronary artery dissection.15

However, the vast majority of these consider-
ations remains largely speculative, as the current 
study has some limitations. First, the PL‑ACS did 
not provide information on the number of pa-
tients with MINOCA and concomitant COVID‑19. 
Second, an extensive diagnostic workup aimed 
at elucidating the underlying mechanism of MI-
NOCA in this cohort of patients was not per-
formed. Third, relevant clinical end points, such 
as the rate of recurrent MI and rehospitalization 
for angina along with the need for percutaneous 
coronary interventions have not been evaluated 
at the follow‑up.

In conclusion, the study by Bil et al7 provided 
relevant epidemiologic information, confirming 
that MINOCA is a frequent cause of MI, associ-
ated with a high mortality rate at the 12‑month 
follow‑up. Furthermore, the authors demonstrat-
ed that during the COVID‑19 pandemic, MINOCA 
events were less prevalent, but they were associ-
ated with a slightly worse prognosis as compared 
with the prepandemic period. However, the in-
herent limitations of the current study did not 
allow for drawing definitive conclusions. Future 
mechanistic and clinical studies are largely await-
ed to shed light on the link between MINOCA and 
COVID‑19 pathophysiology, to delineate distinct 
MINOCA phenotypes in order to refine risk strat-
ification in patients with this disease, and to iden-
tify novel therapeutic targets.
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