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ABSTRACT
We present a case of a male patient in his mid-30s with 
COVID-19-induced lung failure requiring extracorporeal 
membrane oxygenation, who needed an emergency 
oesophagogastroduodenoscopy due to major upper 
gastrointestinal bleeding. Endoscopy exposed severe 
ulcerative duodenitis with diffuse mucosal bleeding. While 
CT angiography did not show any signs of ischaemia, 
histopathology revealed duodenitis with substantial 
inflammatory cell infiltrates consisting of neutrophils and 
CD3+ T lymphocytes with equal CD4+/CD8+ distribution. 
Since the composition of cell infiltrates coincides with 
changes in inflammatory patterns of the respiratory 
mucosa from patients with COVID-19 and in COVID-19-
associated enterocolitis, and systemic dexamethasone 
treatment became standard of care in ventilated 
intensive care unit patients with COVID-19 infection, we 
initiated an individualised therapeutic attempt to treat 
the duodenitis with topical enteral budesonide. Follow-
up oesophagogastroduodenoscopies within 4 weeks 
of enteral budesonide administration revealed a full 
clinical and histological healing of the duodenal mucosa 
with marked reduction of neutrophilic and lymphocytic 
infiltrates.
To our knowledge, the current report is the first description 
of enteral budesonide treatment of duodenitis in a 
patient with COVID-19 infection and warrants further 
investigation, whether budesonide might constitute a novel 
therapeutic strategy for the management of COVID-19-
related intestinal mucosal damage.

CASE REPORT
A male patient in his mid-30s with no history 
of pre-existing illness was admitted to the 
intensive care unit (ICU) with a COVID-19 
infection confirmed by a positive SARS-
CoV-2 PCR test in the nasopharyngeal swab. 
Four weeks following admission, the patient 
required extracorporeal membrane oxygena-
tion (ECMO) due to acute respiratory failure.

Another 4 weeks later, while being on 
ECMO therapy, an upper gastrointestinal 
bleeding occurred with tarry stools and drop 
in haemoglobin levels, which required on 

average up to two transfusions of packed red 
cells every 24 hours. The initial oesophago-
gastroduodenoscopy (EGD) revealed a severe 
haemorrhagic ulcerative duodenitis encom-
passing the entire circumference of the 
duodenum (figure 1A,B), while the mucosal 
surface of the stomach and the oesoph-
agus appeared unaltered. There were signs 
of diffuse duodenal bleeding, originating 
from the inflamed and contact-vulnerable 
duodenal mucosa. However, there was no 
indication of bleeding from distinct vascular 
stumps requiring immediate endoscopic 
haemostasis. Notably, CT angiography did 
not reveal any causal evidence for mucosal 
ischaemia. While heparin-based anticoagu-
lation was necessary due to ECMO therapy 
(partial thromboplastin time: 40–45 s), vaso-
pressor therapy was performed at low-dose 
norepinephrine only (0.04 μg/kg/min).

By histopathology, biopsies from the 
duodenal mucosa depicted both active and 
chronic duodenitis, reflected by an abun-
dant neutrophilic inflammation as well as 
lymphocellular infiltrates, mainly consisting 
of CD3+ T lymphocytes. The numbers of 
CD4+ and CD8+ T lymphocytes were equally 
distributed, whereas CD20+ B lymphocytes 
were only sporadically present. Furthermore, 
an increased epithelial regeneration and 
mucin depletion were observed (figure 1C), 
while haemorrhages and extensive mucosal 
necrosis were absent. The capillaries of the 
lamina propria were devoid of inflamma-
tion (as a surrogate for endothelialitis) and 
without evidence of intravascular coagula-
tion or fibrin microthrombi. At this time 
point, SARS-CoV-2 PCR tests taken from the 
duodenal biopsies turned out negative.

We decided to initiate an individualised 
therapeutic attempt to treat the severe duode-
nitis with topical budesonide. The choice of 
topical enteral budesonide was based on the 
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consideration that systemic dexamethasone treatment 
became the standard of care in ventilated ICU patients 
with severe COVID-19 infection,1 and the composi-
tion of the cell infiltrates was consistent with inflamma-
tory patterns of the respiratory mucosa in patients with 
COVID-192 and in COVID-19-associated enterocolitis.3 
Budesonide was administered enterally at a dose of 3 mg 
three times per day with a sodium chloride solution via 
nasogastric tube.

Two weeks after the start of budesonide treatment, a 
follow-up EGD was performed. On endoscopy, duode-
nitis was clearly improved with less ulceration, whereas 
the corresponding histopathological analysis from 
duodenal biopsies depicted only a slight improvement 
of the cellular inflammation (figure 1D–F). In particular, 
the abundance of neutrophils and inflammatory T-lym-
phocytic cell infiltrates only moderately decreased as 
compared with the previous findings (figure 1C,F).

Hence, we repeated the EGD 4 weeks following the 
start of therapy with enteral budesonide and were ulti-
mately able to demonstrate a relevant healing of the 
duodenitis (figure  1G–I), both macroscopically and 
histologically with a pronounced reduction of the neutro-
philic and lymphocellular infiltrates as compared with 

the previous histopathological analyses (figure  1C,F,I). 
Clinically, mucosal healing was accompanied by stabilisa-
tion of haemoglobin levels, cessation of gastrointestinal 
bleeding and red blood cell transfusion need.

Although there is an increasing body of reports and 
series published on COVID-19-related gastrointestinal 
bleeding, the exact underlying mechanisms have not 
been elucidated yet.4–7 Interestingly, ACE 2, which 
has been identified as the cellular receptor for SARS-
CoV-2,2 8 9 is abundantly expressed in the glandular cells 
of gastric, duodenal and rectal epithelia,9 indicating the 
entry of SARS-CoV-2 into the host cells of the gastrointes-
tinal tract. In a recent clinical and laboratory review, only 
6 out of 95 patients with COVID-19 infection ultimately 
needed to undergo an EGD due to gastrointestinal symp-
toms, with only one case of these 6 patients suffering from 
ulcer bleeding in the oesophagus.5 Notably, SARS-CoV-2 
RNA transcript expression was inconsistent and could be 
detected in biopsies from duodenal mucosa in only three 
out of these six patients who underwent an EGD.5

A most recent report evaluated clinicopathological find-
ings in a series of 22 patients with severe COVID-19 disease, 
undergoing bowel resection due to acute ischaemic entero-
colitis3 and revealed that COVID-19-associated ischaemic 
enterocolitis typically involved small vessel fibrin thrombi 
and perivascular neutrophils.3 In sharp contrast, capillaries 
in the duodenal biopsies in our case were without any 
signs of fibrin microthrombi, but histology rather revealed 
abundant neutrophilic inflammation and lymphocellular 
infiltrates. While this composition of neutrophilic and 
lymphocellular infiltrates is not specific for COVID-19 
infection, it is yet compatible with reported histopatholog-
ical changes in the cellular inflammatory patterns of the 
respiratory mucosa from patients with severe COVID-19 
infection.2 Most strikingly, in our case, histology depicted 
an extensive neutrophilic inflammation of the duodenal 
mucosa, and ultimate mucosal healing was furthermore 
associated with a major decrease in neutrophilic infiltrates 
on treatment with enteral budesonide. The role of neutro-
phils in COVID-19 disease is still poorly understood, but 
recent evidence has emerged that SARS-CoV-2-triggered 
immune responses involve tissue recruitment of neutro-
phils to the lungs.10 Furthermore, neutrophilic activity 
compulsory contributes to and intensifies the severity of 
COVID-19 mediated lung damage by degranulation of pro-
inflammatory cytokines and release of neutrophil extra-
cellular traps,11 12 even in the absence of detectable viral 
SARS-CoV-2 expression in the target tissue.13 While SARS-
CoV-2-mediated neutrophil function in the gastrointestinal 
tract has not been addressed yet, it is tempting to speculate 
that gastrointestinal mucosa damage in COVID-19 disease 
may be ascribed to similar pathophysiological mechanisms 
of neutrophilic inflammation as reported in COVID-19 
lung damage.12

Our data therefore suggest that our current case of 
severe ulcerative duodenitis might be related to systemic 
COVID-19 infection, although RNA transcript expression 
for SARS-CoV-2 in biopsy specimens from the duodenal 

Figure 1  Endoscopic and histopathological characteristics 
of a patient with COVID-19 suffering from severe ulcerative 
and haemorrhagic duodenitis before treatment (A–C), as well 
as following 2 weeks (D–F) and 4 weeks (G–I) of treatment 
with topical enteral budesonide, respectively. (A,B) Pictures 
illustrate endoscopic findings with severe haemorrhagic 
ulcerative duodenitis (indicated by arrow in A) encompassing 
the entire circumference of the duodenum. (C) H&E stain of 
biopsies from the duodenum depicts mucosal inflammation 
with neutrophilic and lymphocytic infiltrates (indicated by 
arrows) as well as necrosis. (D–F) Follow-up endoscopy after 
2 weeks illustrates macroscopic improvement of duodenal 
mucosal damage (D,E) with a moderate reduction of the 
inflammatory neutrophilic and lymphocytic cell infiltrates in 
biopsies of duodenal mucosa (F). (G–I) following 4 weeks 
of enteral budesonide treatment endoscopy showed a 
complete healing of the duodenal mucosa (G,H), and 
corresponding histopathology revealed a pronounced 
decrease of the neutrophilic and lymphocytic cell infiltrates 
(I). Scale bars correspond to 100 µm.
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mucosa was absent. This notion is furthermore supported 
by the fact that macrovascular ischaemia could be repeat-
edly ruled out by CT-angiography, although the absence of 
mesenteric artery occlusion in CT scans does not exclude 
microvascular ischaemia.14 However, our histological anal-
yses of duodenal mucosa biopsies did not reveal histo-
pathological features, which are essential characteristics 
for mucosal ischaemia, such as haemorrhage and extensive 
mucosal necrosis.15 Moreover, vasopressor therapy was at 
low-dose norepinephrine only, and hence unlikely a risk 
factor for intestinal (microvascular) ischaemia.

Emerging evidence indicates that small vessel fibrin 
thrombi and perivascular neutrophilic infiltrates represent 
features of COVID-19-associated enterocolitis.3 Although 
we could not detect fibrin thrombi in microvessels of the 
lamina propria, the neutrophilic infiltrates in the duodenal 
mucosa in our patient are compatible with reported histo-
pathological features of COVID-19-associated cellular 
inflammatory patterns of the intestinal mucosa and other 
organs, such as the respiratory mucosa.2 The absence of 
fibrin microthrombi in our case might be due to the fact, 
that tissue biopsies only reach vessels in the lamina propria, 
and hence fibrin microthrombi of the submucosal layer 
could have been missed. Moreover, it remains a matter of 
debate whether anticoagulation (due to ECMO therapy) 
could have prevented the formation of microthrombi. On 
the other side, the use of anticoagulation or antiplatelet 
agents per se was not a risk factor for gastrointestinal 
bleeding in a large cohort of hospitalised patients with 
COVID-19.7

Finally, disseminated stress ulcers due to critical illness 
conceivably represent another cause of diffuse bleeding 
from damaged duodenal mucosa but might be less 
important, since intravenous proton pump inhibitor 
therapy was continuously administered in standard-dose 
on admission to the ICU and even increased to high dose, 
when the upper gastrointestinal bleeding had started.

Based on the outcome of the UK RECOVERY study, 
systemic dexamethasone treatment has been found to 
reduce mortality rate and hence became the standard 
of care in ventilated ICU patients with severe COVID-19 
infection.1 To date, clinical data on the use of systemic 
steroids regarding gastrointestinal symptoms in patients 
with COVID-19 is lacking, while the efficacy of topical 
budesonide in the clinical management of patients with 
COVID-19 infection has become available only for the 
treatment of prolonged anosmia.16

To our knowledge, the presented case report is the first 
description of topical enteral budesonide treatment of 
haemorrhagic ulcerative duodenitis in a patient with severe 
COVID-19 infection. Despite the severe alteration of the 
tissue with pronounced neutrophilic inflammation, we 
observed a full clinical and histological recovery on oral 
administration of budesonide. Although this case does not 
allow to conclude that budesonide treatment was solely 
responsible for the rapid recovery, our case report warrants 
further investigations, whether topical budesonide might 

constitute a new therapeutic strategy for the management 
of COVID-19-related gastrointestinal symptoms, such as 
severe mucosal damage and bleeding.
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