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Introduction 
 

The novel severe acute respiratory syndrome 
coronavirus 2 (SARS- CoV-2), or coronavirus 2019 
(Covid-19) disease is been causing a major outbreak 
worldwide that has led to exceptional measures 
including social isolation and population confinement. 
The World Health Organization declared a Global 
Public Health Emergency on the 30th of January 2020. 
Initially the viral replication rate and lethality were 
underestimated leading to a pandemic. As of June 
23nd, it has infected over 8,860,000 people worldwide 
and caused over 470,000 deaths globally [1]. The most 
recent measures of containment is improving greatly 
the health and death rate, but has a negative impact 
from an economic point of view. SARS-CoV-2 is a 
positive-sense single-stranded RNA virus that belongs 
to the Betacoronavirus genus. The first detectable 
marker after contagion is viral RNA determined by 
PCR from nasopharynx and sputum swabs. Viral 
specific IgM class antibodies begin to appear 5 – 7 
days after the infection while IgG class antibodies are 
produced 14 days after [2]. So far the best strategy to 
contain the spread is mass diagnosis by rapid antigen 
tests of the population, but its efficacy is limited by its 
low sensitivity [1]. An increasing number of studies 
has demonstrated that the gastrointestinal (GI) system 
is invaded by SARS-CoV-2 and is possible that the GI 
can be evolved into an alternative source of infection. 
The aim of this rapid-review is to provide an update on 
the importance of the gastrointestinal aspects of 
Covid19 infection. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Gastrointestinal symptoms in Covid-19 infection 
 

Human coronavirus family include the SARS-
CoV and Middle East respiratory syndrome 
coronavirus (MERS). About one third of the SARS 
patients present GI symptoms and active viral 
replication in both small and large intestines 
suggesting a viral tropism in the GI tract [3,4]. 
Typically, the general symptoms of Covid19 disease 
include fever, cough, shortness of breath, dyspnea and 
major asthenia. Based on the evolutionary similarity to 
SARS-CoV and MERS, it was proposed that although 
the predominant site of infection is the lungs, Covid19 
patients have extrapulmonary symptoms especially in 
the GI system, such as anorexia, diarrhea, nausea, 
vomiting and abdominal pain, elevated liver enzymes, 
as well as anosmia and ageusia [5,6]. Diarrhea can be 
one initial symptom and may even occur earlier than 
pyrexia or respiratory symptoms but many times is 
being misregarded as a symptom because it is self-
limited [7,8]. Early studies presented a low incident of 
GI symptoms in Covid19 disease (1-3.8%) but others 
are now showing a much higher rate (11 - 24%) [7,9-
13]. One study reported the diarrhea rate up to 35.6% 
in a cohort of 73 patients stressing the variability of 
the clinical presentation of the disease [14]. 
Abdominal pain was presented in 2.2 - 5.8% in patient 
cohorts [8,15]. In another study that investigated viral 
shredding in pediatric Covid-19 patients, diarrhea was 
observed in 3 out of the 10 infected children [12]. 
Notably, although Covid-19 children manifest 
different clinical features, such as a milder disease 
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course and less respiratory symptoms, the GI 
symptoms appear to be similar [12]. 
Accumulating evidence from endoscopy examinations 
of Covid-19 patients also showed that SARS-CoV-2 is 
present in the GI tract while it has been successfully 
isolated from anal/rectal and stool specimens 
[12,15,16]. Interestingly, a number of studies revealed 
that Covid-19 patients were persistently tested positive 
on rectal and stool samples days after showing 
negative in their respiratory swabs [12,14]. This 
suggested that viral shedding from the gastrointestinal 
tract is abundant and can last long after the resolution 
of the clini-cal symptoms. Indeed, a previous study of 
SARS-CoV indicated that viral RNA could still be 
detected after 30 days in the stools of SARS patients 
[5]. The main receptor for SARS-CoV-2 and its viral 
nucleocapsid, is angiotensin converting enzyme 2 
(ACE2) that mediates viral entry into the cells. ACE2 
expression positively correlates with viral infectivity 
[8,9] and its expression predominates in lung cells, the 
absorptive intestinal epithelial cells in the ileum and 
colon as well as in the esophageal upper and stratified 
epithelial cells [15]. Xiao., et al. dem-onstrated 
abundant ACE2 expression in biopsies of gastric, 
duodenal and rectal mucosa of Covid19 infected 
patients [14]. SARS-CoV-2 nucleocapsid protein was 
also detected in the cytoplasm of gastric, duodenal, 
and rectal epithelium [17].Nevertheless, the presence 
of SARS- CoV-2 in the stool has not proven to 
correlate with the GI symptoms [7]. The coexistence 
of GI and respiratory manifestations may entail greater 
disease severity as compared to patients with 
exclusively respiratory symptoms. Further-more, the 
digestive symptoms can appear without respiratory 
symptoms, which has important epidemiological 
implications [11]. More cohort studies are required to 
address whether there are diagnostic and prognostic 
values of GI symptoms in Covid-19 disease. On the 
top of shedding some light into the receptor-mediated 
entry of SARS-CoV-2 into the host cells, these 
findings imply that SARS-CoV-2 possible 
transmission through the fecal-oral-route although 
there is no solid evidence yet to support this notion. 
 
The impact of Covid19 infection in gut microbiota 
 

The evidence that some Covid19 patients 
present GI symptoms, viral RNA is found in their 
stools and ACE2 is abundantly expressed in the 
intestine suggests the involvement of gut microbiota, 
which is also known to influence lung immunity 
[5,18]. Germ free mice, without a gut microbiota have 
been shown to have impaired pathogen clearance 
capacity in the lung [19].A healthy balanced gut 
microbiota is essential for the maintenance of an 
competent immune system able to control excessive 

immune reactions and cytokine storm that eventually 
become harmful to lungs and vital organ systems [20]. 
Clearly, a balanced immune response instead of an 
over reactive one can magnify clinical complications 
such as pneumonia in Covid-19 disease. Furthermore, 
Covid19 is notori-ous for being severe in the older and 
immune-compromised patients that are also reported 
to have gut dysbiosis. Gut microbiota composi-tion 
can be a major factor in determining the course of 
Covid19 disease. For example, the removal of 
beneficiary gut bacteria by antibiotic treatment was 
shown to induce increased susceptibility to influenza 
virus infection in the lungs [21]. Also, several bacterial 
metabolites and fragments are known to modulate lung 
immune response [22]. It can therefore be deducted 
that a personalized diet that can shift the microbiota 
composition towards a balanced gut microbiota, can 
potentially improve prophylaxis and can improve 
clinical outcomes in Covid19 patients. 
 
Conclusion 
 

Today SARS-CoV-2 presents a serious threat 
to health and economy worldwide. As our 
understanding on the disease advances, we now know 
that SARS-CoV-2 has a tropism to the GI tract and gut 
dysbiosis may be influencing the clinical manifestation 
of the disease. Since, gut microbiota can be modulated 
by diet we can develop personalized diet strategies to 
use them as a supplement to current routine therapies. 
In order to do so, the microbiota composition of 
Covid19 patients should be assessed and modulated by 
changing the patients’ diet to include prebiotics, 
probiotics, such as FOS, GOS, and various lactobacilli 
strains to improve gut dysbiosis to the end of minimiz-
ing excessive immune responses. This may improve 
and accelerate recovery in Covid19 patients especially 
in patients that are severely affected. More studies 
must be conducted to understand the role of the gut 
and lung microbiota in Covid19 disease and to develop 
such effective nutritional strategies. A better 
understanding of this relationship may explain why the 
virus results in severe complications in some patients 
and mild responses in others. 
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