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The COVID-19 pandemic, caused by SARS-CoV-2 has appeared as a threat to public health on a global 
scale.  SARS-CoV-2 is primarily a respiratory pathogen; however, the potential of the virus to infect other 
body systems is being reported with increasing frequency in the form the form of case reports and 
experimental studies. The ACE2 receptor, which the virus utilizes to enter the target cells is present not 
only in respiratory system but is widely distributed in different body systems including digestive system. 
The expression of the ACE2 receptor is reported to be higher in digestive system in comparison to lungs 
indicating that this system can be a major target of the virus. Approximately 53 % of patients hospitalized 
with COVID-19 symptoms experienced one or more GIT symptoms at one point during illness. Stool 
samples are also reported to contain SARS-CoV-2 RNA in up to 50 % of COVID-19 patients, occasionally 
even after nasal samples tested negative and COVID-19 patients with GI symptoms experienced more 
severe disease. Studies also showed that gut microbiome may influence severity of COVID-19 infections. 
These findings indicate involvement of GI system in COVID-19 pathophysiology.  In this mini review, we 
highlight the salient features of the relationship between SARS-CoV-2 and provide a latest update on the 
involvement of the gastrointestinal manifestations and infections related to it. 
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INTRODUCTION 

In early December 2019, a sudden cluster of 
pneumonia cases surfaced first in the city of 
Wuhan, China, which later rapidly spread across 
the globe, causing an alarming pandemic that led 
to over 175 million cases and 3.7 million deaths as 
of June 10, 2021. (Worldometer, 2021).This 
pandemic is caused by the novel Coronavirus 
which was designated as SARS-CoV-2 in January 
2020, by the Internal Committee on Taxonomy of 
Viruses and the World Health Organization. (Liu et 
al.2020) SARS-Cov-2 is an enveloped RNA beta 
Coronavirus representing the 7th number of 
Coronavirus family. It is particularly similar to 
SARS-CoV and MERS-CoV by 79% and 50%, 
phylogenetically. This genome is highly suspected 

to have a zoonotic origin closely related to bats and 
is suspected to have various mutations within itself. 
(Guan et al.2019) 

Transmission of the virus is mainly through 
contact and respiratory droplets causing symptoms 
such as fever, dry cough, dyspnea, loss of taste 
and smell, body aches, etc. However, there have 
also been occurrences of diarrhea, vomiting, loose 
stools, nausea and abdominal discomfort amongst 
different populations followed by an insignificant 
fever and typical respiratory symptoms. 
(Meyerowitz et al.2021) Current studies have been 
showing an involvement of SARS-CoV-2 in the 
gastrointestinal tract, demonstrating involvement of 
gastrointestinal epithelial cells expressing the 
receptor, ACE2. Two important findings with regard 
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to the expression of ACE2 receptor in the digestive 
system, highlights the involvement of this system in 
the pathophysiology of SARS-CoV-2 infection. 
Comparison of tissues from digestive system and 
lungs showed that the expression of ACE2 is 
higher in digestive system tissues. In addition, 
single-cell RNA-sequence results revealed ACE2 
positive cell ratio in the digestive tract was higher 
in comparison to the lung tissues. (Holshue et 
al.2019) and (Xu et al.2020). 

Furthermore, endothelial cell injury, unequal 
immune responses, and maladaptation of ACE2-
connected pathways might all participate in 
causing these extrapulmonary manifestations of 
the disease. (Holshue et al.2019) and (Xu et 
al.2020) Additionally, ACE2 receptors may likely be 
expressed in the hepatic cholangiocytes, 
potentially permitting direct infection of hepatic 
cells, leading to abnormal liver enzymes noted in 
cohort studies. Currently, to identify the 
involvement of the GI system, stool samples are 
acquired and RT-PCR testing is done, which 
seems to be as accurate as the respiratory RT-
PCR specimen detection. (Khalaf et al. 2020) and 
(An et al.2020). The aim of this mini review is to 
focus on the relationship between SARS-CoV-2 
and the Gastrointestinal manifestations and 
infections related to it.  
 
SYMPTOMATOLOGY 

COVID-19 is mainly known for causing 
symptoms such as fever, sore throat, dry cough 
and dyspnea, showing principal involvement of the 
respiratory system. Fatigue, myalgia, loss of taste 
and loss of sense of smell are other known 
symptoms caused by this virus. However, clinical 
reports are also showing involvement of the 
gastrointestinal (GI) system with symptoms 
pertaining to diarrhea, vomiting, anorexia and 
abdominal pain. Patients with a known GIT disease 
like inflammatory bowel disease, have been found 
to have an enhanced risk of infection by the SARS-
CoV-2. (An et al. 2020) The prevalence of 
gastrointestinal (GI) symptoms is usually in the 
range of 16 % to 33%; although it could be as high 
as 50%. There are instances in which COVID-19 
patients experienced only GI symptoms at the 
onset of disease. GI symptoms arising before the 
respiratory symptoms even begin, leading to late 
diagnosis of the virus. There have been reports of 
some patients who presented with diarrhea and 
vomiting without the usual symptoms of fever and 
cough. In a study from Wuhan, 9 patients were 
reported to have only GI symptoms with no fever at 
the start. (An et al.2020) and (Amico et al.2020) 

A retrospective cohort study conducted China 
involving 1099 COVID-19 positive patients from 
552 hospitals, showed 42 patients had 
experienced diarrhea, with nausea or vomiting in 
55 patients. (Amico et al.2020) Another 
retrospective study conducted in Zhuhai, China 
showed out of 95 COVID-19 confirmed patients, 58 
subjects developed GI symptoms that were mainly 
diarrhea in 23, anorexia in 17, nausea in 17 and 
vomiting in 4. (Lin et al.2020) 

In the Zhejiang province, out of 651 patients, 
74 reported at least one GI symptom (nausea, 
vomiting or diarrhea). A cohort study of 140 
COVID-19 patients in Wuhan showed GI 
symptoms in 39.6% of patients with diarrhea in 18, 
nausea in 24, and vomiting in 7.  ( Jin et al.2019) 
and (Holshue et al.2020) .It was reported that 25% 
(12/48) of the patients with COVID-19 suffered 
from digestive symptoms, among which 
pharyngalgia (7/48) was the most common 
manifestation, followed by diarrhea (3/48), 
anorexia (3/48), and nausea (1/48). Outside of 
China, the first COVID-19 confirmed patient in the 
United States also reported a 2-day history of 
nausea and vomiting on admission, followed by 
diarrhea on day 2 of hospital admission. (de 
Nascimento et al.2020). 

 A review of 61 studies which included 59,254 
patients showed 9% of them had GI symptoms. (An  
et al.2020) There have also been case reports of 
patients that presented with diarrhea and vomiting 
without the usual symptoms of fever and cough. In 
a study from Wuhan, 9 patients were reported to 
have only GI symptoms with no fever at the start. 
(Samanta et al. 2020).The most commonly 
reported symptom is anorexia with involvement of 
39.9-78.6%, followed by diarrhea at 2-49.5%, 
vomiting at 3.6-15.9 %, nausea at 1-29.4%, 
abdominal pain at 2.2-6.0%, GI bleed at 4-13.7% 
and loss of taste at 5.6-88%. (Scadaferri et al. 
2020). 

PATHOPHYSIOLOGY 
The main receptors that allows the SARS-COV-2 
virus to enter the cells are the ACE-2 receptors. 
This process is mediated by binding of the spike 
protein S to the receptor, with the help of 
transmembrane protease serine 2 (TMPRSS2). 
(Bian et al.2021) .Once the virus enters the cells 
after attachment to the ACE-2 receptors, this 
causes release of inflammatory markers leading to 
activation of the immune system and eventually, 
the cytokine storm. Since the ACE-2 receptors and 
TMPRSS2 are also present in the enterocytes of 
the GI tract, particularly the ileum and colon, this 
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could be a possible key mechanism that explains 
the presentation of GI manifestations in COVID-19 
(Figure 1) .  Once the virus enters the enterocytes 
after attachment to the ACE-2 receptors, this 
causes release of inflammatory markers leading to 
activation of the immune system and eventually, 
the cytokine storm, replicating a similar picture 
seen when SARS-COV-2 invades the respiratory 
cells. ( Song et al.2020). 
ACE2 is mainly involved in the expression of amino 
acid and glucose transporters present in the 
enterocytes. These transporters regulate 
absorption of nutrients as well as the maintenance 
of the osmotic fluid balance in the gut. Therefore, 
the dysfunction of ACE2 receptors can lead to 
dysfunction of these transporters leading to 
malabsorption and diarrhea. (Gheblawi et al.2020). 

Theoretically, the various possible mechanisms 
that could explain why GI symptoms are elicited in 

COVID-19 are (Samanta et al.2020) and 
(Scadaferri et al.2020) 

Direct or indirect damage to the intestinal 
mucosa due to activation of inflammatory 
mediators after entry of virus into ACE-2 receptors. 
Inflammatory cytokines involved in killing the virus, 
also damage the intestinal microbiota leading to 
dysbiosis. 

 An immuno fluorescent stain carried out on GI 
tissues obtained from endoscopy also showed 
increased expression of ACE2 protein in the 
glandular cells of gastric, duodenal and rectal 
epithelium. Histologically, plasma cells and 
lymphocytes with interstitial oedema in stomach, 
duodenum and rectum lamina propria were found. 
(Xiao et al.2020) 
 

 
 

 
Figure 1: The binding of SARS CoV-2 on the intestinal epithelial cells. 

 

POSSIBLE FECAL-ORAL TRANSMISSION 

Various studies also show evidence of 
excretion of live SARS-COV-2 particles in faeces 
of infected patients, thus owing to fecal-oral being 

another possible route of transmission.  
Xiao et al conducted a study analyzing stool 

samples of 73 COVID-19 patients, out of which 26 
had diarrhea and the fecal test remained positive in 
17 of them, even after negative respiratory tests. 
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(Xiao et al.2020) 
Yang et al study reported 3 out of 7 patients 

had positive fecal samples even after negative 
throat swab test. (Yang et al.2020) Chen et al. 
reported out of 42 patients, 28 tested positive for 
fecal  

throat swabs were negative. (Chen et 
al.2020).Thus, these studies show how viral RNA 
is cleared much later from stool samples compared 
to that of throat swabs, showing longer persistence 
of the virus in the GI system. This could mean that 
despite having a negative RT-PCR nasal swab, the 
patient can still continue to shed the virus, 
unknowingly. A study also reported that viral RNA 
in fecal samples were detected for 20 days in 
glucocorticoid treatment group, compared to the 11 
days in non-glucocorticoid treatment group, 
indicating that steroid use may delay viral 
clearance in patients(Chen et al.2020)and(Ling et 
al.2020). 

GUT MICROBIOME AND COVID-19  
Microbiome represents the total 

microorganisms we have in and on our body.  Gut 
microbiome is the most complex of all microbiomes 
we have on different body sites and contain the 
highest number of microorganisms in the range of 
10(de Nascimento et al.2020) organisms. Gut 
microbiome exist in a state of balanced equilibrium 
with the host with mutual benefits. Dysbiosis 
(alteration of gut microbiome) leads to an unhealthy 
state. Lung infections also have been linked with 
dysbiosis, which evolved into the ’gut-lung axis’ 
theory. (Ling et al.2020) ,( He et al.2017)and(de 
Oliveira et al.2021). 

According to gut-lung axis, there exists a 
cross-talk between gut microbiome and the lungs; 
inflammatory bacterial components such as LPS, 
teichoic acids and other bacterial toxins and 
bioactive molecules affects lung functionality. 
Inflammation induced in the lung by the bacterial 
components and products also influence the 
structure and function of gut microbiome(Dumas et 
al.2018).For example, influenza viral infection in a 
mouse model is reported to result in lower short 
chain fatty acids (SCFAs) production, which are 
important metabolic by-products of gut microbiome 
with wide ranging modulatory activity. (Koh et 
al.2020) 

Gut microbial diversity decreases with age and 
decreased diversity is correlated with reduced 
immunity and increased susceptibility to infection. 
As COVID-19 is reported to be more severe in 
older patients, so it was suspected that ‘gut-lung 
axis’ might be involved. Proving this point, a recent 

report revealed that gut microbial diversity was 
lower in Covid-19 patients, devoid of beneficial 
species and supporting the growth of opportunistic 
pathogens. ( Enaud et al.2021) and (Sultana et 
al.2021) 

Moreover, diabetes mellitus and obesity are 
known to affect the integrity of the gastrointestinal-
blood barrier and result in gut dysbiosis, 
bacteremia, and systemic inflammation are also 
reported as common comorbidities in COVID-19 
patients. (Groves et al.2020) and (Yeoh et al.2021) 
SARS-CoV-2 infection leads to disruption of gut-
barrier function, enhancing systemic spread of 
bacteria and their components and products, 
resulting in inflammation and affecting host 
immunity to infection resulting in septic shock and 
multi-organ dysfunction. (Dar and Mohanty,2020). 

CONCLUSION 
GIT symptoms are common in patients with 
COVID-19, as the severity of infection correlates 
with patient outcome, screening of patients for GIT 
symptoms may offer a simple method for 
stratification of risk levels of patients. As dysbiosis 
augments the severity of COVID-19 infections, 
efforts should be directed toward restoration of 
healthy gut microbiome as an adjunct therapeutic 
approach. Further research aiming at inclusion of 
healthy gut promoting elements such as probiotics, 
prebiotics, immuno biotics as a part of the COVID-
19 treatment regimen is warranted as an attempt to 
ameliorate the severity of infection. 
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