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ABSTRACT

Background COVID-19 has spread rapidly around the

world. The Austrian government implemented a lockdown

on 16 March to contain further spread of the disease. We

investigated the effects of lockdown on acute upper gastro-

intestinal (GI) bleeding in Austria.

Methods We contacted 98 Austrian hospitals performing

emergency endoscopies. The hospitals were asked to re-

port upper GI endoscopies performed for recent hematem-

esis, melena, or both, and exhibiting endoscopically visible

signs of bleeding. The study period was from 3 weeks be-

fore (calendar Week 9) to 3 weeks after (Week 14) initiation

of the lockdown.

Results 61% of Austrian hospitals, and importantly all ma-

jor state hospitals, responded. A total of 575 upper GI bleed-

ings occurred during the 3 weeks before and 341 during the

3 weeks after initiation of lockdown (40.7% reduction).

There was a 54.6% decline in nonvariceal bleeding events at

Week 14 compared with Week 9 (89 vs. 196), whereas rates

of variceal hemorrhage did not change (15 vs. 17).

Conclusions National lockdown resulted in a dramatic de-

crease in upper GI bleeding events in Austrian hospitals.
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Introduction

Coronavirus disease 2019 (COVID-19), caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), has spread
rapidly from China to the rest of the world. The disease includes
typical symptoms such as fever, cough, myalgia, fatigue, and
pneumonia, as well as frequent reports of gastrointestinal (GI)
complaints, such as diarrhea, and neurological symptoms [1–
3]. COVID-19 is accompanied by massive systemic inflamma-
tion and a so called “cytokine storm,” with increases in acute
phase reactants such as C-reactive protein, ferritin, and coagu-
lopathy, factors that have the potential to promote bleeding
events especially in the GI tract [4].

The rapid spread of this viral disease has challenged societies
and resulted in strict quarantine and “lockdown” in many coun-
tries, as this is the only method available to curb the disease in
the absence of effective treatment and vaccination [5–8]. The
Austrian government initiated a nationwide lockdown on 16
March 2020, which involved people only being allowed to leave
their homes for specific reasons such as going to work, neces-
sary purchases, assisting people, and limited activities outside,
alone or only accompanied by people living in the same house-
hold. Such a lockdown raised the immediate concern that some
people may be harmed by not having access to treatment. In-
deed, the Austrian lockdown resulted in a 40% decline nation-
wide of acute coronary syndrome admissions to Austrian hospi-
tals [9]. In England, visits to emergency departments in the first
week after lockdown declined by 49%, including for cardiac dis-
orders and GI conditions [10].

Acute upper GI bleeding reflects one of the most common
medical emergencies. Endoscopic findings in these patients in-
clude peptic ulcer bleeding in about 60%, esophageal or gastric
varices in approximately 10%, and other findings on endoscopy
such as Mallory–Weiss tears or bleeding reflux disease [11]. The
incidence of acute upper GI bleeding in Western countries ap-
pears to be 100 per 100000 adults per year, which means that
in Austria, with 8.8 million inhabitants, we might expect 170
bleeding events/week. We were interested in how the lock-
down might have affected the rate of upper GI bleeding events
and emergency endoscopies.

Methods
We contacted 98 Austrian hospitals with emergency endoscopy
facilities and requested numbers of upper GI endoscopies in
upper GI bleeding emergencies. We included patients present-
ing with clinical evidence of acute upper GI bleeding such as he-
matemesis, melena or both, and hemoglobin decline. Specifi-
cally, we asked participants to report patients with either vari-
ceal or nonvariceal bleeding including an endoscopically visible
lesion during upper GI endoscopy.

Lockdown started in Austria on 16 March and we collected
data from 3 weeks before to 3 weeks after lockdown (calendar
Week 9 [24 February] to Week 14 [5 April]). All hospitals were
contacted via email on 9 April.

Data are presented numerically counting number of per-
formed emergency endoscopies from calendar Week 9 to

Week 14.Data presentation and statistical analysis was per-
formed using GraphPad Prism V. 8.0 (GraphPad Software, San
Diego, California, USA). Where appropriate, a paired two-sided
student’s t test was performed. Statistical significance was as-
sumed for a P value of < 0.05.

Results
Of the 98 public hospitals in Austria that were contacted, 60
(61%) responded providing numbers of upper GI endoscopies
on upper GI bleeding events. All Austrian university hospitals
and all major state hospitals from the nine federal states report-
ed their data (see the online-only supplementary material).

During the study period, we observed a significant decline in
upper GI endoscopies. Overall, 575 upper GI endoscopies were
performed for acute upper GI bleeding during the 3 weeks be-
fore lockdown compared with 341 endoscopies during the 3
weeks after initiation of lockdown, giving a 40.7% reduction in
upper GI bleeding cases (P <0.0001). When we compared ca-
lendar Week 14 with Week 9, we observed an even more pro-
nounced reduction of upper GI endoscopies of 51.1%. Reduc-
tion rates were notable for nonvariceal bleeding (54.6%; 196
vs. 89), whereas variceal bleeding events remained stable (17
vs. 15). Data on number of endoscopies in Weeks 9–14 are
presented in ▶Fig. 1.

Discussion
The lockdown initiated by the Austrian Government led to a sub-
stantial reduction in admissions for various diseases including
myocardial infarction [9]. We now report that upper GI bleeding
events also massively decreased after lockdown was initiated.
Our expected data on frequencies of upper GI bleeding events
in Austria suggest that a large majority of bleedings must have
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▶ Fig. 1 Decline in acute upper gastrointestinal bleeding episodes
in Austria before and after initiation of lockdown during the COVID-
19 pandemic. Numbers of upper gastrointestinal (GI) endoscopies
from calendar Week 9 to calendar Week 14 are reported. Lockdown
took place beginning of calendar Week 12. Absolute numbers of
upper GI endoscopies/bleeding events are shown (blue bars: vari-
ceal bleeding; green bars: nonvariceal bleeding; orange bars, total
numbers of acute upper GI bleeding events per week in Austria).
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been reported by Austrian hospitals. This is also supported by
the fact that all major state hospitals in Austria participated in
the survey and mostly smaller hospitals did not respond.

The reasons behind the observed reduced upper GI bleeding
rates currently remain unclear. One obvious concern is that
people are frightened of going to emergency departments and
public hospitals because of fear of an enhanced risk of becom-
ing infected with SARS-CoV-2. A decline in hospital admissions
during the COVID-19 pandemic has now been observed in
many countries including China, Canada, and several European
countries [10]. It is not clear whether people stay at home with
various diseases that require treatment or, in contrast, whether
a change in lifestyle during lockdown, including social distan-
cing, results in less disease. As we did not have information on
the severity of GI bleeding, we can only speculate on whether a
greater proportion of patients with less severe bleeding events
chose not to attend hospital for endoscopic procedures.

Stress factors should also be considered. In our study, as in
other reports [11], nonvariceal bleeding accounts for ~90% of
acute upper GI hemorrhage. Stress-related factors may be a
significant cause of peptic ulcer disease in intensive care situa-
tions [12]. It is possible that modern medicine over recent years
has rather ignored the fact that lifestyle and stress-related fac-
tors might contribute to upper GI disorders including peptic ul-
cer disease [13]. Importantly, our data showed that nonvariceal
bleeding events in particular declined, and this would support
the hypothesis that stress-related factors that promote peptic
ulcer disease could have also played a role. Variceal bleeding
constitutes less than 10% of acute upper GI bleeding and was
not affected by lockdown. Alcoholic liver disease is also a lead-
ing cause of liver cirrhosis in Austria, and lockdown might result
in increased consumption of alcohol. Importantly, alcohol con-
sumption is a well-known risk factor for variceal bleeding [14].

Some caveats require discussion. As a consequence of lock-
down, endoscopy units have performed substantially fewer ex-
aminations, focusing only on emergency and highly urgent pro-
cedures. We cannot rule out the possibility that the COVID-19
pandemic has also influenced gastroenterologists’ decision
making, with endoscopy being used more defensively and less
sick patients with only suspicion of upper GI bleeding not un-
dergoing endoscopy [15]. Although many hospitals responded
to our survey, a response bias could also have played a role, as
39% of all Austrian hospitals, especially smaller ones, did not re-
spond. Despite these potential confounding factors, our data
clearly support the notion that lockdown resulted in a dramatic
decline in acute upper GI bleedings in hospitals nationwide.
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