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Abstract
Background: About 1 year ago a novel virus - SARS-CoV-2 -
began to spread around the world. It can lead to the disease
COVID-19, which has caused more than 1 million deaths al-
ready. Summary: While it was first recognized as a disease
leading to pneumonia and lung failure, we know by now that
COVID-19 is more complex. COVID-19 is a systemic hyperin-
flammatory disease affecting not only the lungs, but also
many other organs. Especially the gastrointestinal (Gl) tract
is often involved in COVID-19. Key Messages: This review
provides an overview of the different affected organs of the
Gl tract and offers information on how gastroenterologists
should take care of their patients with different Gl disorders.
© 2020 S. Karger AG, Basel

Introduction

A new virus called SARS-CoV-2, leading to COV-
ID-19, became a pandemic 1 year ago [1]. All over the
world people became infected and many patients have
died [2]. The pandemic has pushed health systems and
their resources to their limits. Currently, we are experi-
encing the “second wave” and the number of infections is

increasing dramatically. However, we have learned much
during the last year. The virus uses the angiotensin-con-
verting enzyme 2 receptor (ACE2 receptor) for entry into
cells and requires the cellular serine transmembrane pro-
tease serine 2 (TMPRSS2) for priming the surface spike
glycoprotein (S protein) on the surface of the virus to bind
to the receptor [3, 4]. In severe cases hyperinflammation
is an essential trigger [5]. Trials using remdesivir [6, 7]
and dexamethasone [8] are being conducted in COV-
ID-19 patients who need oxygen supplementation.

We know more about the virus, the disease, and the
inflammation processes, even though there are many
open questions. While COVID-19 was first regarded as a
type of viral pneumonia, we know today, it is in fact a sys-
temic inflammatory disease affecting different parts of
the body. For example, Leppkes et al. [9] showed an in-
creased neutrophil activation in COVID-19 resulting in
neutrophil extracellular traps and vascular damage. This
review deals with the impact of COVID-19 on the gastro-
intestinal (GI) tract and GI diseases, taking into account
patients who may have a higher risk of developing COV-
ID-19.

Prevalence of Gl Symptoms in Patients with
CoVID-19

GI symptoms are common in patients with COV-
ID-19. In a multicenter study with 318 patients, Redd et
al. [10] showed that 61.3% of COVID-19 patients suffered
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Fig. 1. The S spike of SARS-CoV-2 is activated through proteo-
Iytic cleavage by TRMPSS2 and can connect with ACE2 on the
enterocyte surface. Created with Biorender.com.

from at least one GI symptom. The most common GI
symptoms were loss of appetite (34.8%), diarrhea (33.7%),
nausea (26.4), vomiting (15.4%), and abdominal pain
(14.5%). Furthermore, 9.4% complained about weight
loss, and 0.94% about constipation. Strikingly, GI symp-
toms led 14.2% of the patients to seek medical help, and
they were the leading symptoms in 20.3% of the patients
[11].

Pan et al. [12] showed similar results in a Chinese
multi-center trial that investigated 204 patients. Of these
patients, GI symptoms were the only symptoms in 6 pa-
tients. Beyond that, patients with GI symptoms had high-
er liver enzymes, a lower monocyte count, and a longer
prothrombin time. The timeframe from the beginning of
the symptoms until hospital admissions was longer in pa-
tients with GI symptoms (9 days) than in patients without
them (7.3 days). Even though not a classical GI symptom,
it is worth mentioning that 8% of the patients reported a
loss of smell and taste [13].

There seems to be a fecal-oral route for SARS-CoV-2,
even though it is unproven [14]. It is also imaginable that
SARS-CoV-2 enters the gut when the patient swallows
their sputum. SARS-CoV-2 can be detected in the feces
2-5 days after it is found in the respiratory tract. Beyond
that, it can still be detected in the feces after there is no
more proof of SARS-CoV-2 in the respiratory tract, lead-
ing to the suspicion that an oral-fecal infection route
seems possible [15, 16].
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Differential Diagnosis

Nevertheless, doctors treating COVID-19 patients
showing GI symptoms - especially diarrhea and vomi-
ting — should take common causes for this into account
and test for noroviral and rotaviral infections as well as
for bacterial infections (Campylobacter, Yersinia, Salmo-
nella, Shigella, and Clostridium difficile).

Treatment of Gl Symptoms

Doctors should treat these disorders symptomatically.
First of all, fluid replacement represents the main thera-
peutical step. Diarrhea can be treated with loperamide (if
there are no contraindications like bloody stool or fever)
and antiemetics. The use of proton pump inhibitors is
critical because their use during COVID-19 is associated
with a worse outcome [17]. GI symptoms without in-
volvement of the lungs represent no indication for treat-
ment with dexamethasone or remdesivir.

Pathophysiology of GI Symptoms in COVID-19

That COVID-19 affects the intestinal system seems
unsurprising when we consider that enterocytes express
ACE2 more than other cells, tissues, or organs [18, 19]. It
might even be justified to assume that COVID-19 affects
the respiratory system rather than the intestinal system
because of the means of transmission and not because of
the receptor density.

Lamers et al. [20] showed SARS-CoV-2 infections in
gut organoids accompanied by upregulation of cytokine
and interferon-related genes. Furthermore, soluble ACE2
blocks infection by SARS-CoV-2 by acting in the manner
of a competitive agonist (Fig. 1).

Inflammatory Bowel Disease and COVID-19

Whether inflammatory bowel disease (IBD) patients
have an increased risk of infection by SRAS-CoV-2 is
controversial and most likely depends on the circum-
stances. A study from Wuhan with 204 patients with ul-
cerative colitis and 114 patients with Crohn’s disease
(CD) showed no SARS-CoV-2 infection in this cohort
[20]. The reason is unclear, but it seems that infection
control activities and awareness of the higher vulnerabil-
ity for infections in combination with high hygiene stan-
dards were important in this regard. Whether therapy
with biologicals or the diseases themselves provide pro-
tection from SARS-CoV-2 infection should be further in-
vestigated [3].
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The low prevalence of COVID-19 is even more sur-
prising due to the fact that ACE2 is highly expressed in
patients with IBD [21, 22]. Garg et al. [23] showed that
ACE2 activity and angiotensin appear in higher concen-
trations in IBD patients in comparison with healthy con-
trols. In contrast, Patankar et al. [24] found that ACE2 but
not TMPRSS2 expression is lower in the inflamed ilea of
CD patients than in healthy controls. They studied dif-
ferent IBD mouse models and found that ACE2 but not
TMPRSS2 was downregulated during inflammation. In
summary, there are suggestions that IBD patients show a
COVID-19 protection considering a reduced amount of
ACE2 in inflamed mucosa in CD patients. However, fur-
ther studies are needed for a better understanding of the
complexity between IBD and COVID-19. Data from the
Surveillance Epidemiology of Coronavirus under Re-
search Exclusion for IBD (SECURE- IBD) showed an in-
creased risk for severe COVID-19 in older patients, pa-
tients with comorbidities, and patients taking corticoste-
roids. Also, mesalamine and sulfasalazine, as well as the
combination of TNF-a with thiopurines, showed a worse
outcome for COVID-19. Anti-TNF-a antibodies, anti-
interleukin-12 (IL-12)/IL-23 antibodies, and integrin an-
tagonists seem to be safe in the context of COVID-19 [25,
26].

IBD and Corticosteroids

Corticosteroids can induce remission in IBD patients,
and physicians use them often for a short time before the
start of long-term treatment with a biological, for exam-
ple. Due to their immunosuppressive properties, patients
taking corticosteroids have an increased risk of gaining
an infection. Even though dexamethasone showed prom-
ising results in treating COVID-19 [8], doctors must con-
sider the different circumstances. Treatment of IBD with
corticosteroids is not a prophylaxis for COVID-19 at the
same time. Actually, the lowest possible corticosteroid
dose should be used for treating IBD. Dexamethasone
showed only positive effects in COVID-19 patients who
received supplemental oxygen or invasive mechanical
ventilation [8].

IBD and TNF-« Blockade

The use of anti-TNF-a antibodies is a widespread
treatment concept for IBD [27, 28]. Since they are associ-
ated with inhibition of antiviral immunity and can reac-
tivate hepatitis B, there are concerns about their use in the
COVID-19 pandemic [3]. However, the opposite could
be true. In a study with 41 COVID-19 patients, Huang et
al. [29] showed that TNF-a was elevated in patients treat-
ed in an intensive care unit (ICU) in comparison with
non-ICU patients. Thus, there is a possible protective ef-
fect of TNF-a antibodies in COVID-19. Abdullah et al.
[30] reported an 18-year-old ulcerative colitis patient
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who developed COVID-19 four days after infliximab ap-
plication. She only developed mild symptoms and there
was no need for hospitalization. Additionally, sepsis pa-
tients with hyperinflammation and high IL-6 levels may
benefit from TNF-a inhibition [3].

IBD and Integrin Receptor Antagonists

Vedolizumab, an a4/B7 antibody, inhibits the homing
of T helper (Th) 1, Th2, Th9, Th17, and regulatory T cells
to the inflamed intestine by blocking integrin attaching to
mucosal vascular addressin cell adhesion molecule 1
(MAdCAM-1), thereby ameliorating intestinal inflam-
mation [31-35]. Its use seems safe since reactivation of
hepatitis B has not occurred yet using vedolizumab [36].

IBD and p40 Blockade

Ustekinumab is an anti-p40 antibody that blocks IL-12
and IL-23 [37, 38]. Since there have been no increased
viral infections during ustekinumab therapy, its use dur-
ing the COVID-19 pandemic seems to be safe [3].

IBD and JAK Inhibition

The inhibition of Janus kinases is a new approach for
treating IBD [3, 39]. Inhibition of JAK2 (Janus kinase 2)
impairs viral entry and the Th17-related cytokine storm.
Clinical trials using JAK inhibitors for treating COV-
ID-19 are ongoing [3, 40]. For example, a study investi-
gating the use of baricitinib in COVID-19 is currently
running (NCT04421027).

COVID-19 and Liver Damage

Overall, 20-30% of COVID-19 patients present with
elevated liver enzymes [41]. Fan etal. [42] even found that
50.7% of COVID-19 patients showed abnormal liver
functions in a study involving 148 patients. It is important
to be aware that ACE2 is highly expressed in bile duct cells
and sparsely in hepatocytes [43]. Cai et al. [44] showed
that 76.3% of COVID-19 patients present with liver in-
jury and 21.5% show liver damage in a study with 417
patients. A study by Chen et al. [45] involving 502 COV-
ID-19 patients revealed that liver abnormalities represent
an indicator of severe disease, including higher rates of
systemic inflammatory response syndrome and death.

The reasons for abnormal liver enzymes can be related
to different causes. As described above, cholangiocytes
and hepatocytes express ACE2, so SARS-CoV-2 can harm
the liver directly (Fig. 2). Other reasons could be drug re-
lated (e.g., acetaminophen, remdesivir) and hypoxia
caused by pneumonia or hyperinflammation [41]. Since
many patients with COVID-19 have their first contact
with the health system for a longer time, liver enzymes
could have been elevated because of different circum-
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Fig. 2. The S spike of SARS-CoV-2 is activated through proteo-
lytic cleavage by TRMPSS2 and can connect with ACE2 on bile
duct cells and hepatocytes. Note that bile duct cells highly express
ACE2, while hepatocytes express it less. Created with Biorender.
com.

stances (heavy alcohol consumption during social dis-
tancing) [46].

COVID-19 and Underlying Liver Diseases

Li et al. [47] presented a case series of 7 patients with
chronic hepatitis Band COVID-19. They could not detect
any worse outcomes in these patients in comparison with
matched patients. Of course, this study had limitations
regarding the small number of patients. Furthermore, the
manuscript offered no information regarding whether
the patients had received hepatitis B therapy.

Whether or not patients with an underlying liver dis-
ease show heavier disease courses has been unclear for a
long time. However, register studies reveal that this pa-
tient group has a higher risk for severe COVID-19 infec-
tions [11] and an increased risk of death. Strikingly, this
correlates with the extent of the pre-existing liver dam-
age. Vice vera, COVID-19 can lead to decompensation of
a pre-existing liver damage, so some guidelines recom-
mend testing for COVID-19 in decompensating liver cir-
rhosis without any other signs of COVID-19-like respira-
tory symptoms. Beyond that, distinguishing whether the
higher rate of death in liver patients with COVID-19 is
because of the underlying liver disease or different rele-
vant comorbidities is challenging [14, 48-50].

Patients after Liver Transplantation

Pereira etal. [51] presented a study with 90 solid organ
recipients, 13 of whom had received a new liver. The pa-
tients had a higher risk for a severe disease and a higher
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mortality. Notably, 31% of the patients presented with
diarrhea and 7 patients initially had negative test results
for SARS-CoV-2.

In contrast, Webb et al. [52] published a study with 151
patients who received LTX. In this study, after LTX pa-
tients had no higher risk for a severe disease course. LTX
was not an independent risk factor for death, but age and
comorbidities were. Colmenero and al. [53] showed sim-
ilar results. In their study with 111 LTX patients, COV-
ID-19 had a greater incidence in LTX patients but a low-
er mortality rate. Still, we have to take into account that
these patients are highly immunosuppressed. There are
recommendations to reduce immunosuppressive medi-
cations in LTX patients with COVID-19, especially when
they show lymphopenia or disease worsening, yet there is
a lack of evidence to support this [14]. Colmenero et al.
[53] propose that a withdrawal of immunosuppressant
agents may not be necessary. On the other hand, they re-
port that in contrast to calcineurin inhibitors and eve-
rolimus, mycophenolate increases the risk for a severe
COVID-19 course in a dose-dependent manner.

COVID-19 and Pancreatic Disease

Even though the ACE2 receptor and TMPRSS2 are ex-
pressed on pancreatic ductular cells, the pancreas itself is
rarely affected by COVID-19 [14]. Inamdar et al. [54] per-
formed a retrospective study and found that only 0.27% of
patients presenting with COVID-19 had an acute pancre-
atitis. The opposite seems more likely: patients with severe
COVID-19 develop an acute pancreatitis. Dirweesh et al.
[55] presented a retrospective analysis with 339 patients
who suffered from an acute pancreatitis; 22% of them had
a positive SARS-CoV-2 polymerase chain reaction test
and 18.7% had COVID-19. Alcohol-induced and idio-
pathic acute pancreatitis dominated the cause for acute
pancreatitis in SARS-CoV-2-positive and negative pa-
tients. However, patients with COVID-19 presented a
higher incidence of multiorgan failure and mortality.
Even though it remains speculative, it seems that hyperin-
flammation and systemic disease lead to a severe course in
COVID-19 patients with acute pancreatitis. Camostat
mesylate is used for treatment of acute pancreatitis in Ja-
pan and inhibits TMPRSS2, preventing SARS-CoV-2 in-
fection in the lungs. A clinical trial for the use of camostat
mesylate is currently in progress (NCT04353284).

COVID-19 and GI Malignancies
Due to their malignant disease and therapy, patients

with GI cancers are immunosuppressed and have a 2-fold
higher risk of developing COVID-19 [56]. Treating these

Jefremow/Neurath



Table 1. Registers for GI patients with COVID-19

Database Disease

Link

SECURE-IBD
SECURE-EOE/EGID
SECURE-Celiac Disease

IBD (microscopic colitis, ulcerative colitis)
Eosinophilic gastrointestinal disease
Celiac diseases

https://covidibd.org
https://eureos.online/newsreader-2102/secure-eoe-egid-registry. html
https://covidceliac.org

patients is challenging. The most important measures are
social distancing, wearing a mask, and hand disinfection.

Conclusion

Even though COVID-19 patients present most often
with fever, pneumonia, and upper respiratory symptoms,
many develop GI disorders. These may even appear be-
fore other symptoms, or they can even appear to be the
only symptom. Physicians must be aware of this and con-
sider COVID-19 in patients with GI symptoms. They
should also be a warning signal for doctors treating
COVID-19 patients, for they correlate with a worse out-
come. Table 1 presents registers for patients with an un-
derlying GI disorder and COVID-19.

Currently, we have two approved drugs for treating
COVID-19. Dexamethasone and remdesivir showed
benefits for COVID-19 patients with need for oxygen
supplementation or mechanical ventilation [6-8]. There
was no benefit for patients with normal respiratory fea-
tures.

Since acute respiratory distress syndrome and sepsis
are the main leading causes for COVID-19-related death,
it is understandable to focus therapy on the respiratory
tract. However, the more we know about COVID-19 the
more we see its complexity. COVID-19 is a systemic dis-
ease that affects all kinds of organs. The GI tract is one of
the most common body parts to suffer from COVID-19.

Loss of appetite, diarrhea, nausea, and vomiting are
common disorders in COVID-19. Elevated liver enzymes
can be seen on a regular basis, but liver damage can also
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