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COVID-19: gastrointestinal symptoms and potential 
sources of SARS-CoV-2 transmission
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A new type of coronavirus, i.e. 
severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2; formerly 
known as 2019-nCoV) appeared in De-
cember 2019 in the province of Hubei, 
China, and over the past four months 
the number of cases of infection has 
exceeded 240,000 worldwide, lead-
ing to a pandemia [1]. At the genetic 
level, 2019-nCoV is closely related to 
the SARS-CoV and, to a lesser extent, 
to MERS-CoV, which appeared as epi-
demiological threats in recent years 
in China and the Middle East, respec-
tively. Infections with the Coronaviri-
dae virus family in a small percentage 
of patients, especially in those over 
60 years of age with a positive clinical 
history, lead to severe acute respira-
tory syndrome [2].

GASTROINTESTINAL SYMPTOMS
Pneumonia in the course of 2019-

nCoV coronavirus infection is charac-
terised by fever, dry cough, and short-
ness of breath, all of which has been 
defined by the World Health Organisa-
tion as severe acute respiratory infec-
tion (SARI) [3, 4]. Droplet and contact 
transmission are definitely dominant 
in the spread of infection. The occur-
rence of less common symptoms, 
such as nausea, vomiting, abdomi-
nal discomfort, and diarrhoea, differs 
significantly depending on the study 
population; however, gastrointestinal 
symptoms can precede typical respi-
ratory presentation [3]. The incidence 
of gastrointestinal symptoms, includ-
ing nausea and/or diarrhoea, is uncer-
tain; some authors report a frequency 
below 5%, while others report it to be 
as high as 50% [6].

The first patient with a confirmed 
2019-nCoV infection in the United 
States presented with a two-day histo-
ry of nausea and vomiting followed by 
diarrhoea from the second day of hos-
pitalisation. Genetic material of the 
virus was identified in stool samples 
and nasopharyngeal and oropharyn-
geal swabs [7]. The SARS-CoV-2 virus 
genome can also be detected in the 
saliva of most infected patients, even 
without nasopharyngeal aspiration. 
Salivary samples taken serially from 
patients after hospitalisation showed 
a decrease in viral load, suggesting 
the possibility of salivary gland infec-
tion [8].

Evidence from earlier SARS studies 
indicates the tropism of SARS corona-
virus (SARS-CoV-1) to the gastrointes-
tinal tract cells. This was confirmed by 
positive tests for the presence of the 
microorganism in digestive tract biop-
sies and faeces, even in patients dis-
charged from the hospital, which may 
partly explain the potential recurrence 
of the disease and persistent transmis-
sion [5]. The gastrointestinal system 
can serve as an alternative route of 
infection when people come into 
contact with asymptomatic carriers 
or persons with mild intestinal symp-
toms at an early stage. It seems that 
the monitoring of these symptoms is 
extremely important from the point of 
view of epidemiological surveillance.

RECEPTOR MECHANISM
The role of angiotensin-convert-

ing enzyme (ACE2) receptor has been 
confirmed as an entry mechanism for 
both SARS-CoV-1 and SARS-CoV-2, 
even when amino acid mutations in 



172

Katarzyna Kotfis, Karolina Skonieczna-Żydecka

key receptor-binding domains occur 
[9, 10]. It is widely accepted that the 
pathogenicity of human coronavirus 
and its transmission depend mainly 
on the pathogen-host interactions, 
including viral adherence to the respi-
ratory epithelium. On the other hand, 
constant ACE2 expression is necessary 
for the synthesis of angiotensin 1-7 
with its vasodilating properties. Mean-
while, it has been established that 
after binding of the transmembrane 
viral spike (coronavirus S protein) to 
ACE2, the enzyme expression on the 
surface of the respiratory epithelium 
decreases, which is probably associ-
ated with the progression of respira-
tory failure. In addition, host cellular 
transmembrane serine protease 2 
(TMPRSS2) [11], which is co-expressed 
with ACE2 and is necessary for viral 
priming, is important in the mecha-
nisms of virus transfer. Therefore, the 
use of TMPRSS2 blockers appears to 
be therapeutically justified.

An analysis of unicellular transcrip-
tome data of healthy human lung 
and gastrointestinal system was per-
formed to identify the composition 
and proportion of ACE2 expressing 
cells. It was revealed that it is strongly 
expressed not only in type 2 pneumo-
cytes (AT2, alveolar type II), but also in 
epithelial cells of the upper oesopha-
gus and enterocytes of the ileum and 
colon [11].

With the increase in permeabil-
ity of the intestinal barrier to foreign 
pathogens after infection with the 
virus, intestinal symptoms such as di-
arrhoea appear due to enterocyte ab-
sorption disorders, which theoretically 
indicates that the digestive system 
may be susceptible to COVID-19 in-
fection. Further bioinformatics studies 
should provide additional evidence of 
COVID-19 intestinal infectivity, includ-
ing high co-expression in enterocytes 
and oesophageal epithelial cells [12].

HEPATOTOXICITY
Mild to moderate hepatic injury, 

expressed by elevated transaminases, 
hypoproteinaemia, and prolonged 
prothrombin time, have been re-
ported in clinical studies of COVID-19, 

but little is known about SARS-CoV-2 
liver infection. In previous SARS stud-
ies, almost 60% of patients presented 
with liver problems. The presence of 
SARS genetic material in the liver tis-
sue confirmed the direct infection of 
hepatocytes with coronavirus, with 
impaired hepatocyte function, with-
out fibrin deposition or fibrosis [13]. It 
is believed that hepatotoxicity in the 
course of SARS-CoV-1 or SARS-CoV-2 
infection can be interpreted as viral 
hepatitis or a secondary effect linked 
with drug toxicity due to the high in-
take of antiviral drugs, antibiotics, and 
steroids, as well as excessive immune 
response. RNA sequencing data from 
single cells from two independent co-
horts revealed a significant increase 
in ACE2 expression in cholangiocytes 
(59.7% of cells) instead of hepato-
cytes (2.6% of cells), suggesting that  
SARS-CoV-2 may lead to direct injury 
of intrahepatic bile ducts [14].

CONCLUSIONS
In order to control the epidemic, 

every effort should be made to pay 
attention to the initial gastrointesti-
nal symptoms of COVID-19 infection 
for early diagnosis and isolation of 
patients before the development of 
pulmonary symptoms [5]. The exact 
mechanism of COVID-19-induced 
gastrointestinal symptoms remains 
largely elusive; however, ACE2-based 
strategies and TMPRSS2 inhibitors are 
the subject of current research. Clini-
cians should carefully identify patients 
with initial gastrointestinal symptoms 
and investigate the duration of infec-
tivity with delayed virus conversion.
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