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In this issue of the Netherlands Heart Journal, de Kon-
ing et al. [1] report a significantly reduced number
of ambulance rides for chest pain and ST-elevation
myocardial infarction during the first 6 weeks of the
national lockdown due to the coronavirus disease
2019 (COVID-19) pandemic in the Hollands-Midden
region of the Netherlands. The incidence of out-of-
hospital cardiac arrest remained the same as in the
same period in 2019. Others have reported similar
findings. In August 2020, Solomon et al. reported
an alarming decrease in the number of hospitalisa-
tions for acute myocardial infarctions in Northern
California, with an incidence rate ratio of 0.52 (95%
confidence interval 0.40–0.68) in April 2020, com-
pared with January–February 2020 [2]. Moreover,
similar observations came from studies that inves-
tigated the incidence of other acute cardiovascular
events, such as ischaemic stroke. A small study
performed in Ohio compared the number of stroke
alerts in February 2020 with January 2020 and found
a significant decrease in daily stroke alerts, stroke
diagnoses and intravenous thrombolysis performed
at the emergency department, but no difference in
intra-arterial thrombectomies [3]. Similarly, a pop-
ulation-based study in Brazil showed a significant
reduction in patients presenting at the emergency
room with transient ischaemic attack and mild-to-
moderate stroke, but not for severe stroke since the
lockdown measures were implemented [4].
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With their study, de Koning and colleagues provide
novel insights compared with earlier studies. They
report both fewer ambulance calls and fewer acute
myocardial infarctions in hospital [1]. Unfortunately,
because they used administrative data there is only
limited information on medical patient characteris-
tics and individual clinical outcomes. Also there is
a risk of selection bias, since there is no information
on people with potential symptoms that either do not
seek any help or reach out to the general practitioner.
Thus, based on these results we can only speculate
on the reasons behind this remarkable decrease in
the number of acute cardiovascular events. The au-
thors consider three possible explanations: namely
behavioural, pathophysiological and environmental
changes during the COVID-19 pandemic.

It does seem likely that behavioural changes, such
as not seeking medical help because of a fear of con-
tracting the virus or unnecessarily burdening medical
services, have influenced the observed number of
acute cardiovascular events registered. Following this
train of thought, it means that acute stroke or acute
myocardial infarction did happen, but the patients
did not seek medical care, except when medical as-
sistance was unavoidable, such as for out-of-hospital
cardiac arrests or disabling ischaemic stroke. This
is supported by the fact that de Koning et al. [1]
did not observe a decreased number of out-of-hospi-
tal cardiac arrests, and a previous larger study even
found an increase [5]. If this were true, one would
expect patients that initially did not seek medical
help to present with the chronic effects of untreated
acute cardiovascular events after the COVID-19 crisis.
Whether this reservoir of untreated patients truly ex-
ists remains to be seen, but it seems unlikely that this
behavioural change is the only explanation for the
decreasing number of acute cardiovascular events.
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Another explanation could be that there were in
fact fewer acute events. This may be because there
were fewer acute triggers. There is a wealth of phys-
iological, emotional and environmental triggers that
can elicit an acute cardiovascular event in a patient
that is vulnerable because of, for example, pre-exist-
ing atherosclerotic plaques or a hypercoagulable state
[6]. During the pandemic there are presumably fewer
triggers, such as less physically strenuous activity and
less work-related stress. Conversely, the lockdown has
also resulted in an increase in vascular risk factors,
including weight gain, a more sedentary lifestyle and
arguably more stress for people that struggle to keep
their business alive and to suddenly have to home-
school their children. Another noteworthy trigger that
is substantially less prevalent during the global lock-
down is ambient (outdoor) air pollution, which may
therefore also have contributed to the observed lower
incidence of acute cardiovascular events. Over the
last few decades, growing attention has been given to
the impact of ambient air pollution on the incidence
of and mortality from cardiovascular disease. Feigin
et al. [7, 8] demonstrated in 2016 that ambient air
pollution contributed to 17% of the 15 million strokes
occurring worldwide each year. Moreover, this am-
bient air pollution also contributed to 17% of deaths
from ischaemic heart disease and 14% of deaths from
stroke globally [9].

During the global lockdown, for the first time since
the Industrial Revolution, air quality has improved sig-
nificantly. A recent study showed that the concentra-
tion of air pollutant (PM2.5) decreased by 17% across
Europe and up to 30% in China during the COVID-19
lockdown in February and March, compared with the
same period in 2016–2019. This dramatic decrease is
attributed to less industrial activity and also to much
less traffic activity [10].

Several studies have demonstrated that short-term
increased exposure to air pollutants of only a few days
was associated with an increase in hospitalisations for
both ischaemic strokes and ischaemic heart disease
[11, 12]. Pathophysiological studies have shown that
after inhalation, small pollutant particles are trans-
ported into the systemic circulation and trigger an
acute inflammatory response with increased throm-
bogenicity and plaque vulnerability [13, 14]. It has also
been hypothesised that the pollutant particles them-
selves increase autonomic dysregulation, resulting in
a higher risk of arrhythmia, which can also result in
either ischaemic stroke or acute myocardial infarction
[13].

Interestingly, a recent Italian study specifically in-
vestigated the effect of these decreased air pollution
levels and the decreasing number of hospitalisations
for acute myocardial infarction during the current
pandemic. When they corrected for COVID-19-re-
lated variables, such as lockdown measures, national
number of COVID-19 tests, confirmed cases and
deaths, they found a significant association between

decreased levels of ambient nitrogen dioxide (NO2)
and a decrease in hospitalisations for acute myocar-
dial infarction [15]. The fewer ambulance calls and
lower than expected number of patients with acute
cardiovascular disease presenting to the hospital may
therefore reflect a true decrease in acute events, at
least partly explained by improved air quality.

Future studies should investigate whether the in-
cidence of acute cardiovascular events remains lower
during a period in which the fear of COVID-19 has
decreased in society and we are more accustomed
to the lockdown, but when air pollution levels and
the prevalence of acute triggers also remain lower. It
should also be studied whether the presumed reser-
voir of patients that did suffer an acute cardiovascular
event but did not seek medical help truly exists and if
they present with the sequelae when this crisis is over.
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