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The COVID-19 pandemic is caused by severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2).1 Since February 2020, COVID-19
globally impacts public health and healthcare delivery. Resources within
hospitals needed to be re-structured to cope with increasing numbers of
critically ill SARS-CoV-2-infected patients, with significant consequences
for all medical specialties. In addition to a rise in COVID-19-related hos-
pital admissions, observations also noted a change in the presentation
pattern of acute coronary syndromes (ACS) in highly affected regions.2,3

However, we do not know how these findings relate to non-
overwhelmed healthcare systems.4 We here sought to explore the im-
pact of the COVID-19 pandemic on ACS presentations in a fully opera-
tional healthcare system.

Germany registered its first COVID-19 case on 28 January 2020.
Numbers of SARS-CoV-2-infected patients rose substantially, exceeding
100 national cases on 1 March. Consequently, counter-measures, such
as social distancing, use of personal protective equipment, and a national
lockdown, were implemented to prevent spreading of SARS-CoV-2.
Between 1 March and 30 April 2020, >160 000 confirmed COVID-19
cases were registered in Germany. We here retrospectively analysed
the numbers of patients that presented with ACS according to
International Statistical Classification of Diseases (ICD) primary diagno-
ses [ST-elevation myocardial infarction (STEMI)/I21.0–3, non-STEMI/
I21.4, unstable angina pectoris/I20.0, and cardiogenic shock/R57.0] at 15
network centres distributed across Germany providing 24/7 interven-
tional cardiac care between 1 March and 30 April 2020. The time periods
between 1 March and 30 April 2019 (the previous year) as well as be-
tween 1 January and 29 February 2020 (the same year) served as refer-
ence periods. The study protocol was approved by the local ethics
committee (Technical University Munich, 197/20 S). In total, 9143 ACS

patients were analysed, of which 2509 presented during the study pe-
riod. The numbers of daily admissions (incidence rates) and incidence
rate ratios were computed as described previously.2 The results are
depicted in Figure 1. We found that the time period (2 months) at the
peak of COVID-19 in Germany was associated with a significantly lower
incidence rate of ACS presentations (P < 0.001). The number of patients
who presented with ACS was significantly lower in comparison with the
reference periods, with numbers of daily admissions of 41.1 as compared
with 55.9 (previous year reference) and 53.7 (same year reference).
Importantly, this reduction was observed across all ACS entities
(Figure 1).

We wondered what were the reasons for the observed drop in ACS
cases. Has the actual incidence of ACS declined or have patients been
less inclined to seek medical aid because they fear that they might ac-
quire SARV-CoV-2 infection in hospitals or because they do not want to
become a burden to medical personnel dealing with COVID-19 patients?
If the actual ACS incidence has not declined, one would expect that non-
treated ACS, in particular myocardial infarctions, would have led to
more cardiogenic shocks. However, our data indicated otherwise. We
observed a relative drop in cardiogenic shock presentations too during
March and April this year. Another possibility is that the actual incidence
of ACS declined due to, for instance, environmental changes imposed by
the lockdown (such as prevention of work-related mental stress or re-
duced air/noise pollution, which are known to trigger occurrence of
ACS5,6).

Our study should be considered in the context of the COVID-19 pan-
demic and the specific healthcare system it affects. Unlike most other
reports on ACS presentations during COVID-19, our data derive from a
medical system with at all times sufficient capacities and may be
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extrapolated specifically to other countries with non-overwhelmed
healthcare systems. However, a direct comparison of country-based
findings is of great interest for future investigations.

Taken together, in this so far largest analysis of ACS presentations during
the COVID-19 pandemic, we found a significant and consistent reduction of
patients presenting with all entities of ACS as well as cardiogenic shock in a
medical system with sufficient capacity. Whether the actual incidence of
ACS declined or symptomatic patients did not seek medical attention needs
to be further investigated. However, healthcare providers should be alerted
by our data and should continue to send ACS patients to emergency
departments also during pandemics such as COVID-19. Furthermore,

healthcare systems need to ensure sustained medical treatment for non-
COVID emergencies to avoid unfavourable long-term effects.

Data availability

The data, analytical methods, and materials that support the findings of
this study are available from the corresponding author on reasonable
request.
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Figure 1 Incidence rates of patients presenting with acute coronary
syndromes, ST-elevation myocardial infarction, non-ST-elevation acute
coronary syndromes, and cardiogenic shock (A) as well as incidence
rate ratios (B) during the study and reference periods at the 15 network
centres in Germany. P-values are derived from the analyses of deviance
tables for the generalized Poisson regression linear model including ad-
justment for network centre ACS, acute coronary syndrome; CI, confi-
dence interval; IRR, incidence rate ratio; MI, myocardial infarction;
NSTE-ACS, non-ST-elevation acute coronary syndrome; NSTEMI,
non-ST-elevation myocardial infarction; STEMI, ST-elevation myocar-
dial infarction.
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