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Abstract

COVID-19 is an infectious disease with a large-spectrum clinical presentation. Many extrapulmonary manifestations of
COVID-19 have been described. It has been found that SARS-CoV-2, may affect the gastrointestinal (GI) tract and may
lead to an alteration of the gut microbiota. Enterocytes have been shown to be a major target of the virus. SARS-CoV-2
enters the target cells through the angiotensin-converting enzyme 2 (ACE2), a receptor on the cell surface, highly
expressed in the glandular cells of GI tracts and indirectly or directly damage the digestive system. The incidence of
gastrointestinal symptoms ranged, with nearly half of patients experiencing at least one symptom. Diarrhea to be the
most commonly reported in children and adults. Studies reveal that, SARS-CoV-2 RNA may remain detectable in the
stool even after negative results from respiratory samples.
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1. Introduction

The disease COVID-19 caused by (3- coronavirus, Severe Acute Respiratory Syndrome Corona Virus 2 (SARS-CoV-2), first
appeared in December 2019 in Wuhan (China) and rapidly spread in worldwide. Overall, SARS-CoV-2 infection is not
limited to the respiratory system and can affect multiple organs. Many and different extrapulmonary manifestations of
COVID-19 have been described. It has been reported that the SARS-CoV exhibits an intestinal tropism. Studies reveal
that the viral RNA is detected in stool samples. In addition, SARS-CoV-2 RNA was not only shown to be present in feces
but also in esophageal, gastric, duodenal, ileal, and rectal biopsies of SARS-CoV-2 infected individuals [1].

Angiotensin-converting enzyme 2 (ACE2), the functional receptor of SARS-CoV-2, plays a crucial role in the pathogenesis
of COVID-19, as it provides viral entry into target cells. ACE2 is abundantly expressed in the glandular cells of the
stomach, small intestine, and colon and modulates intestinal inflammation [2]. It has been demonstrated also that
TMPRSS2 (transmembrane serine protease) is highly expressed in the gastrointestinal tract and after binding ACE2
receptors mediates the cleavage of the spike (S) glycoprotein, regulating the internalization of the virus into target cells.
More than 20% of intestinal enterocytes and ~5% of colon cells were found to co-express ACE2 and TMPRSS2 [3]. After
virus entry, virus-specific RNA and proteins are synthesized in the cytoplasm to assemble new virions, which can be
released into the gastrointestinal tract. The virus is multiplied in infected cells, which sets gastrointestinal symptoms,
result from mucosal barrier damage, inflammation and changes in the microbiota composition. Moreover, intestinal
hypoxia has also been shown to increase the expression of ACE2 and hence may drive intestinal inflammation and
worsen prognosis. ACE2 and TMPRSS2 are overexpressed in inflammatory bowel disease (IBD) and with chronic
gastritis patients [4].
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GI manifestations are common in COVID-19 and are reported in nearly half of patients presenting to the hospital and
may be the only initial symptoms in some patients with COVID-19. The classic symptoms (diarrhea, anorexia, nausea,
vomiting, abdominal pain or discomfort) of GI involvement can occur independently or in combination and at any time
during the disease. Their prevalence in adults is high, with diarrhea, nausea, and abdominal pain being the most frequent
ones (16.5%, 9.7%, 4.5%, respectively) [5]. Of all digestive symptoms, only the presence of abdominal pain seems to be
associated with a more severe course of the disease [6]. The incidence of diarrhea among elderly patients is statistically
more significant, while in pediatric patients, vomiting is more prevalent [7,8]. The median duration period of diarrhea
in COVID-19 patients was 4 day with a range of 1 to 9 days [9]. The presence of diarrhea should generate awareness of
a possible SARS-CoV-2 infection. The prevalence of nausea and vomiting ranged between 1% and 29.4% in COVID-19-
positive adults [10].

Globally, approximately 3-46% of patients with SARS-CoV-2 infection experience gastrointestinal symptoms [11]. The
prevalence of general GI symptoms has been reported to vary between 3% and 79% in patients with confirmed COVID-
19 [12]. A study from China has reported that 50.5% of COVID-19 patients have at least one GI manifestation [13].
Among children infected with SARS-CoV-2, 12% had GI manifestations, including clinical signs of pseudoappendicitis
[14]. According to a multicenter retrospective study 3,229 (18.5%) of the 17,462 hospitalized patients exhibited various
gastrointestinal manifestations, including bleeding [15]. SARS-CoV-2 infection can also generate gastrointestinal
coagulopathy by directly damaging the vascular endothelium [16]. Patients with COVID-19 and GI involvement may
have more severe disease and poorer clinical outcomes.

COVID-19 is associated with long-term gastrointestinal symptoms (post- COVID-19 functional gastrointestinal
disorders, FGID), persisting in up to 8.4% of patients at 3 months and in 6.6% at 6 months [17]. The alterations
underlying the development of post-infective FGID are still undefined but likely reside in persistent subclinical
inflammation, increased intestinal permeability, and microbiota changes.

Microbiome composition was significantly altered in patients with COVID-19 irrespective of whether had received
antibiotics. Some patients with COVID-19 showed decreased abundance of Lactobacillus and Bifidobacterium [18]. The
intestine is the largest immune organ in the body. The gut microbiota is thought to help regulate the development and
function of the innate and adaptive immune systems, modulate immune cells to generate pro and anti-inflammatory
responses, and maintain immune homeostasis. SARS-CoV-2 directly or indirectly damage the digestive system through
virus induced inflammatory process. There is a two-way communication between the gut and the lungs, known as the
gut-lung axis [19]. Changes in the composition of the gut microbiota affect the airways through a common mucosal
immune system, and airway dysbiosis similarly affects the gastrointestinal tract through immune control. A change in
intestinal flora may result in severe illness as inflammatory factors are linked to the gut microbiome [20]. The link
between the gut microbiome and lungs has been established in studies and is often referred to as the gut-lung axis. In
addition, the levels of severity of disease have been found to correlate with gut dysbiosis [21].

SARS-CoV-2 RNA has been detected in feces samples of infected patients by reverse-transcriptase polymerase-chain-
reaction (RT-PCR). SARS-CoV-2 concentration in stool peak 2 to 3 weeks after symptom onset. SARS-CoV-2 RNA can
survive longer in stool specimens than in respiratory specimens, and this may serve as evidence for GI tract viral
replication and subsequent shedding. Compared with patients with positive respiratory samples, patients with positive
fecal samples for SARS-CoV-2, remained positive for viral RNA longer (27.7 £ 10.7 days vs. 16.7 + 6.7 days) after first
symptom onset [22]. If viral RNA is detectable after respiratory sampling is negative, patients could possibly transmit
the virus to others via fecal shedding for up to 5 weeks after negative respiratory samples [23]. Prolonged fecal shedding
of SARS-CoV-2 RNA and live virus may have clinical implications. Health care workers must practice extreme caution
when handling stool samples and caring for infected COVID-19 patients.

2. Conclusion

In late 2019, the discovery of SARS-CoV-2, which causes the COVID-19, triggered an unprecedented pandemic. Most
cases of COVID-19 are manifested with fever and typical respiratory symptomatology. However, concurrent
extrapulmonary presentations have also been reported. SARS-CoV-2 can actively infect and replicate in the GI tract.
Gastrointestinal symptoms are a common complaint in patients with COVID-19 and in rare cases, may occur in the
absence of any respiratory symptoms as an early sign of SARS-CoV-2 infection. Nearly one-half of patients with COVID-
19 admitted to the hospital reported various digestive symptoms. In addition, significant changes have been found in
the intestinal microflora of the SARS-CoV-2 infected. In patients presenting solely with GI involvement, there is usually
a delay in disease diagnosis. Clinicians must bear in mind that digestive symptoms may be one among the presenting
features of COVID-19 and should raise their index of suspicion.
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