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Abstract

There is no doubt that in the last 2 months during COVID-19 pandemic a smaller number of ST-elevation Myocardial Infarction (STEMI) and Stroke arrived to
cardiological and neurological departments. The pathophysiology of STEMI in COVID-19 women is not fully understood; it could be thrombus recanalization,
catecholamine storm or Type 2 Myocardial infarction in case of severe respiratory distress or direct myocardial damage (viral myocarditis). Because most of them have
normal coronary arteries an invasive strategy with coronary angiography is important to rule out atherosclerotic severe coronary disease.
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Introduction
The data on this, at least for STEMI are confirmed in most of the

countries: the reduction varies from 15 up to 50% [1,2]. Most Cardiology
Societies and Interventional Cardiologists are ascribing this phenomenon to
the fear of patients to be infected when coming to casualty departments. This
is corroborated also by data reporting an increase in late complications of
STEMI that we were not used to see anymore: thick intracoronary thrombi
(high thrombotic burden), left ventricle or papillary muscle rupture,
intraventricular thrombus. However, fear of infection cannot be the only
explanation because this reduction occurs also in country where lock down
and the diffuse anxiety toward the infection were not applied, like Sweden.

Literature Review
On the contrary, out of hospital cardiac arrests increased by 58% in

Lombardia in comparison with the previous year during the same period [3].
The cumulative incidence was strongly associated with the cumulative
incidence of COVID-19: 77% of the increase in cases had diagnosis of
COVID-19. Therefore, it is unknown whether an arrhythmic event, a sudden
occlusion of a coronary artery, catecholamine storm, a stroke or pulmonary
embolism due to high thrombogenicity were responsible for these deaths.
The reduction in STEMI could be explained by the increase in COVID-19
related deaths: the two diseases are competing for the same age and
comorbidity people. A further explanation could also be the reduction in the
trigger for ischemic events: less travels, less work stress, lower pollution
difficult to quantify.

How these considerations apply to women and STEMI during COVID-19
pandemic? We know now that the number of affected cases is the same in
males and females (Global Health 5050) with some variations between
countries. However, in almost all countries, data show that, once infected
with COVID-19, the mortality rate is higher for men compared to women: in

Italy 63% versus 37%, in Spain 58% versus 42%, in Germany 57% versus
43%. A Chinese study including 1056 patients reported that mortality in men
is 2,5 times higher than in women. A similar tendency with mortality
significantly higher in men than in women was reported for SARS in 2003 [4].

In summary, in most countries available data indicates that men have
being upwards of 50% more likely to die following diagnosis than women. It is
well known that among mammals, sex related differences exist in the innate
and adaptative immune response, determining different susceptibility to
infectious disease, with a clear bias towards the male gender proven in some
viral infections such as MERS-CoV (Middle East Respiratory Syndrome
Corona Virus) [5]. Prof. Philip Goulder (Immunologist, Oxford University) said
that women’s immune response to the virus is stronger, “The protein by
which viruses like coronavirus are sensed is encoded on the X chromosome,
and as a result this protein is expressed at twice the dose in many immune
cells in females compared to males”. Probably, there are also gender lifestyle
differences: for example, in China 50% of males are smoking against 5% of
women. In Italy younger women (20-49 years) are affected as men and this is
the range in which female employment rate is closer to the male rate, mainly
in health and education.

Despite quarantine, with the psychological stress related to lock down and
the proved increase in domestic violence (+30% in France, +75% in Australia
and +50% in US), the incidence rate of STEMI in women did not increase
compared with the previous years, as reported in recent series [6].

Stefanini et al. [7] recently reported a series of 28 STEMI in COVID-19
patients, 8 of which were women: 5 of them (62%) did not have coronary
artery diseases which is much more that what we see in STEMI female
patients (3%) [8]. Another report showed (AS Petronio, case report
submitted) coronary extensive thrombosis with otherwise normal coronary
arteries.

We reviewed data of STEMI during COVID-19 pandemic in March-April
2020 compared with the same period of 2019 from 3 hospitals in Piemonte -
Lombardia (Figure 1), as in most hospitals in Countries with high incidence of
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the disease a 30% overall reduction in STEMI was noticed. Reduction was
more marked in women (59% reduction) compared with men (12% reduction)
(p=0.04, Fisher Exact). These data confirm the well-known gender gap in
acute coronary syndrome, according which women tend to delay in seeking
medical care [9].

A small minority of patients had COVID-19. Only two female patients were
found to have no coronary artery disease. Both were admitted to hospital
with a severe form of the disease requiring orotracheal intubation, none of
them had STEMI related symptoms.

As in Stefanini series the S-T elevation, with high troponin levels and
regional wall motion abnormalities in female STEMI with COVID-19 was
found during the hospitalization for severe respiratory failure. Despite the
severe form of the disease and the myocardial damage, the survival was
good. The two COVID-19 positive men were admitted for chest pain had
coronary artery disease. One of them had a complicated clinical course; the
other was discharged at home three days after the procedure

Figure 1. Number of admissions for STEMI during COVID-19 for women and men
during March-April 2019 and 2020.

Discussion and Conclusion
Finally, less women than men suffer severe COVID-19 inflammatory

reactions. The less severe clinical presentation, with lower incidence of
venous and arterial thrombosis, could possibly explain the lower number of
STEMI in COVID-19 women. Fewer myocardial infarctions in women than in
men during COVID-19 pandemic could be not only explained by the fear of
being infected in busy casualty departments, but also to the more important
role in families during quarantine, making difficult to leave home.

The pathophysiology of STEMI in COVID-19 women is not fully
understood; it could be thrombus recanalization, catecholamine storm or
Type 2 Myocardial infarction in case of severe respiratory distress or direct
myocardial damage (viral myocarditis). Because most of them have normal

coronary arteries an invasive strategy with coronary angiography is important
to rule out atherosclerotic severe coronary disease.
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