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ABSTRACT 

Coronaviruses are positive-sense single-strand RNA viruses that infect amphibians, birds, and mammals. Corona-

virus Disease 2019 (COVID-19) has become a major health problem caused by one of the coronaviruses called 

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). It has spread fast throughout the globe since its 

first identification in Wuhan, China, in December 2019. Although COVID-19 is principally defined by its respir-

atory symptoms, it is now clear that the virus can also affect the digestive system causing gastrointestinal (GI) 
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symptoms like diarrhea, loss of appetite, nausea/vomiting, and abdominal pain as a major complaint. GI symptoms 

could be the initial signs of preceding respiratory signs, carrying a potential for slowed investigation and raised 

disease transmission opportunities. Various studies recognized the COVID-19 RNA in stool specimens of infected 

patients, and its viral receptor angiotensin-converting enzyme-2 (ACE-2) is highly expressed in GI epithelial cells. 
Many cases were reported negative using nasopharyngeal/oropharyngeal swabs and finally, SARS‐CoV‐2 RNA 

was detected in their anal/rectal swabs and stool specimens. These suggest that COVID-19 can actively infect and 

replicate in the GI tract. In this review, we elaborate on the close relationship between SARS-CoV-2 and the 

digestive system, focusing on the current status in the field of COVID-19 in gastroenterology, liver injury, endos-

copy, inflammatory bowel disease, imaging, and the potential underlying mechanisms with illustrating the current 

epidemiological status regarding this pandemic. 

 

Keywords: COVID-19, SARS-CoV-2, digestive system, anal swab, GI, liver, epidemiology 

 

 

 

INTRODUCTION 

Coronaviruses are zoonotic, positive-

sense single-strand RNA viruses. In Decem-

ber 2019, an outbreak of COVID-19 was 

caused by SARS-CoV-2 in Wuhan City, 

China. The World Health Organization 

(WHO) announced the coronavirus outbreak 

as a global pandemic in March 2020 (WHO, 

2020). 

It was indicated that SARS-CoV-2 may be 

transmitted between individuals by several 

different routes; the primary transmission 

mode is mainly contacted through respiratory 

droplets generated by breathing, coughing, 

sneezing, as well as  direct contact with the 

infected subjects or indirect contact, by hand-

mediated viral transfer from the contaminated 

fomites to the nose, mouth, or eyes (La Rosa 

et al., 2020). 

Various researches have confirmed that 

the gastrointestinal (GI) tract is also a poten-

tial route. Once the coronavirus is attached to 

the spike protein (S), the viral genome pene-

trates the cells, uses human cell machinery, 

and creates multiple viral particles to be re-

leased to infect other cells (Aguila et al., 

2020). 

COVID-19 initially appeared to be pri-

marily respiratory, presenting as fever and 

cough with a rapid decline requiring ventila-

tory support. Later, GI symptoms (nausea, 

vomiting, diarrhea, abdominal pain), neuro-

logic symptoms (loss of taste and smell, 

stroke), and other nonspecific symptomatol-

ogy have also been noted (Lin et al., 2020). 

However, with an expanded emphasis on re-

porting, this went up in some reports with 

even pure GI symptoms without respiratory 

manifestations. 

In this article, we reviewed the current sta-

tus of COVID-19 in gastroenterology and 

hepatology, imaging, and its current epidemi-

ological level. 

 

COMMON SYMPTOMS AND  

GASTROINTESTINAL MANIFESTA-

TIONS IN COVID-19 

Wang et al. (2020a) reported that there are 

6 common signs and symptoms that 30 % of 

the patients have felt, including fever 

(98.5 %), fatigue (69.9 %), dry cough 

(59.4 %), anorexia (39.8 %), myalgia 

(34.8 %), dyspnea (31.1 %). Although respir-

atory tract manifestations are the most com-

monly reported symptoms in COVID-19, 

emerging data suggest that the gastrointesti-

nal tract and liver might also be affected by 

SARS-CoV-2, on the basis that gastrointesti-

nal epithelial cells and liver cells express an-

giotensin-converting enzyme 2 (ACE2), the 

major receptor of SARS-CoV-2 (Qi et al., 

2020). 

The most common GI presentation in pa-

tients with COVID-19 is diarrhea (3.8 %-

34 %), followed by nausea and/or vomiting 

(3.9 %-10.1 %) and abdominal pain (1.1 %-

2.2 %) (Grasselli et al., 2020). Other common 

GI symptoms reported in patients with 

COVID-19 are anorexia, anosmia, and dys-

geusia (Giacomelli et al., 2020). Figure 1 
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shows the incidence percentage of different 

GI symptoms in patients with COVID-19. 

From a total of 35 studies, including 6686 

patients with COVID-19, only 29 studies 

(n=6064) met the inclusion criteria and found 

GI manifestations in COVID-19 patients at 

investigation, and the combined prevalence of 

digestive marks was 15 % (95 % CI 10–21), 

the most common of which were nausea or 

vomiting, diarrhea, and anorexia (Mao et al., 

2020). Nevertheless, Pan et al. (2020) found 

that patients with digestive symptoms were 

more likely to exhibit elevated liver tests, 

such as AST and ALT, compared with pa-

tients without digestive symptoms. 

There is accumulating data that bidirec-

tional communication is found between gut 

and lung, which is termed the gut-lung axis. It 

is thought that gastrointestinal inflammation 

causes lung inflammation by this communica-

tion. The specific pathway underlying this in-

flammatory transfer from the gut to the lung 

is not yet completely revealed (Hufnagl et al., 

2020). Intestinal flora is supposed to signifi-

cantly regulate the development and function 

of the innate and adaptive immune system, 

tune the immune cells for pro- and anti-in-

flammatory responses, and maintain immune 

homeostasis, thereby affecting the host's sus-

ceptibility to various diseases (He et al., 

2020). SARS-CoV-2 directly or indirectly 

harms the digestive system by an inflamma-

tory response. Alterations in the composition 

and role of the digestive tract flora influence 

the respiratory tract by the common mucosal 

immune system and respiratory tract flora dis-

eases similarly affect the digestive tract by 

immune control. The effect is called the “gut-

lung axis” (Budden et al., 2017), which may 

further explain why patients with COVID-19 

pneumonia often have digestive symptoms. 

 

PROPOSED PATHOPHYSIOLOGIC 

MECHANISM FOR GI MANIFESTA-

TIONS OF COVID-19 

Studies have shown that SARS-CoV-2 

can be transmitted through feces (Holshue et 

al., 2020). Upon infection with COVID-19, it 

binds to the host cell's angiotensin-converting 

enzyme 2 (ACE2) receptor, which commonly 

is found in cilia of glandular epithelium in the 

gastrointestinal tract and cholangiocytes 

(Hamming et al., 2004), allows its entry into 

the target cell and facilitates replication (Xiao 

et al., 2020). Moreover, it is reported that 

ACE2 expression is approximately 100-fold 

higher in the gastrointestinal tract (particu-

larly the colon) than in the respiratory system 

(Zhang et al., 2020). Therefore, it is not sur-

 

 

Figure 1: Incidence percentage of different GI symptoms in patients with COVID-19 
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prising that the digestive system, with several 

ACE2-expressing organs, would present a 

risk of being invaded by SARS-CoV-2. 

Viral host receptor ACE2 stained positive 

mainly in the cytoplasm of gastrointestinal 

epithelial cells and the cilia of glandular epi-

thelial cells but rarely is expressed in the 

esophageal squamous epithelial cells. Alt-

hough viral RNA was also detected in the 

esophageal mucous tissue, the absence of vi-

ral nucleocapsid protein staining in the esoph-

ageal mucosa indicates low viral infection in 

the esophageal mucosa (van Doremalen et al., 

2020). After viral entry, virus-specific RNA 

and proteins are synthesized in the cytoplasm 

to assemble new virions, which can be re-

leased to the gastrointestinal tract (Aguila et 

al., 2020) (Figure 2). Hence, clinicians should 

give care to GI manifestations and other atyp-

ical manifestations of COVID-19 patients to 

check and cure their infections. 

 

CURRENT EPIDEMIOLOGICAL  

SITUATION 

According to the European Centre for Disease 

Prevention and Control (ECDC), since De-

cember 31, 2019 and throughJanuary 13, 

2021, there have been 89,802,096 cases of 

COVID-19 including 1,940,529 deaths. Most 

cases in America (n = 39,844,634) were re-

ported from: the United States (22,423,006), 

Brazil (8,131,612), Colombia (1,801,903), 

Argentina (1,730,908) and Mexico 

(1,541,633), followed by Europe (n = 

28,291,217); most cases reported in Russia 

(3,425,269), United Kingdom (3,072,349), 

France (2,783,256), Italy (2,276,491) and 

Spain (2,111,782), Asia (n = 18,549,010): 

most cases were in India (10,466,595), Iran 

(1,286,406), Indonesia (828,026), Iraq 

(598,369) and Bangladesh (522,453), Africa 

(n = 3,059,974): most cases were in South Af-

rica (1,231,597), Morocco (452,532), Tunisia 

(162,350), Egypt (149,792) and Ethiopia 

(128,616), Oceania (n = 56,556): the largest 

cases found in Australia (28,614), French Pol-

ynesia (17,241), Guam (7,423), New Zealand 

(2,222) and Papua New Guinea (811) (Figure 

3). Most deaths in America (n = 925,925) 

were reported from the United States 

(374,442), Brazil (203,580), Mexico 

(134,368), Colombia (46,451) and Argentina 

(44,654), followed by Europe (n = 623,024) 

and most deaths were in the United Kingdom 

(81,431), Italy (78,755), France (67,750), 

Russia (62,273) and Spain (52,275), Asia (n = 

317,547): most deaths were in India 

(151,160), Iran (56,171), Indonesia (24,129), 

Iraq (12,844) and Pakistan (10,676), Africa (n 

= 72,834): most deaths were in South Africa 

(33,163), Egypt (8,197), Morocco (7,743), 

Tunisia (5,284) and Algeria (2,807), Oce-

ania (n = 1,193): most deaths were reported 

in Australia (909), Guam (124), French Poly-

nesia (122), New Zealand (25) and Papua 

New Guinea (9) (ECDC, 2021). 

Countries are classified in beating 

COVID-19 by these three groups: countries 

beating COVID-19, green plots (Figure 4), 

countries that are nearly there, yellow plots 

(Figure 5), and countries that need to take ac-

tion red plots (Figure 6). These plots are cus-

tomized for every country to better present the 

data (EndCoronavirus, 2021). 

 

 
Figure 2: Proposed pathophysiologic mechanisms for GI manifestations of COVID‐19 
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Figure 3: Geographic distribution of the 14-day cumulative number of reported COVID-19 cases per 
100 000 population, worldwide, as of 13 January 2021 (ECDC, 2021) 

 

 

COVID‐19 AND ITS EFFECTS ON THE 

DIGESTIVE SYSTEM 

A recent meta-analysis composed of 60 

studies with 4243 patients from China, Singa-

pore, South Korea, the United Kingdom, and 

the United States showed a pooled prevalence 

of GI symptoms of 17.6 % including ano-

rexia, nausea, vomiting, diarrhea, and ab-

dominal pain (Cheung et al., 2020). Further-

more, digestive symptoms appeared to be as-

sociated with worse outcomes. Whereas about 

sixty percent of patients without digestive 

symptoms recovered and were discharged, 

while only 34.3 % of the patients with diges-

tive manifestations recovered (Pan et al., 

2020). Therefore, patients with GI manifesta-

tions should attract the attention of both pa-

tients and physicians. Table 1 shows the cur-

rent updated status of COVID-19 in gastroen-

terology, liver injury, endoscopy, inflamma-

tory bowel diseases (IBD), and imaging. 

 

IMAGING 

CT scan works as the screening and diag-

nostic base for COVID-19: chest imaging in 

the initial stage presents various plaque shad-

ows and interstitial changes, frequently ob-

served in the peripheral lung and subpleural, 

and later expanded into multiple ground glass 

shadows and infiltration shadows in both 

lungs. In severe cases, lung consolidation can 

happen, shown as “white lung”, with unique 

pleural effusion and mediastinal lymph node 

increase (Chen et al., 2020). 
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Table 1: SARS-CoV-2 in gastrointestinal, liver, and pancreatic diseases 

 Disease SARS-CoV-2 effect reference 

1 IBD 

IBD patients have a high risk of SARS-CoV-2 infection. COVID-
19 is detectable in stool samples, and the content of the viral 
receptor ACE2 in the ileum and colon is increased during the 
inflammatory conditions of IBD. 
This may enhance and increase viral entry to the intestinal cells 
(an extra-respiratory route). In addition to that, many IBD drugs 
can stimulate infections due to their interference with the sig-
naling mechanisms of the immune system. Especially with risk 
factors including older age, other comorbidities, and male pa-
tients. 
Another report suggests that the ACE2 soluble form is also in-
creased in IBD patients, and this might inhibit the binding of 
intestinal ACE2 to the viral receptor. Therefore, IBD patients 
should have no extra risk for infection. 
In addition to IBD, patients who receive immunomodulatory 
medications that may interfere with cytokine action and produc-
tion - may be protected against severe SARS-CoV-2, as they 
could inhibit the key points of the COVID-19 cytokine storm. 

Yang et al., 
2019; 

Onder et al., 
2020; 

Monteleone 
and 

Ardizzone, 
2020; 

Macaluso 
and Orlando, 

2020 

2 
Appendi-

citis 

Lee-Archer and his group conducted a retrospective audit of 
appendectomies during the SARS-CoV-2 pandemic by com-
paring complicated appendicitis incidence to the same period 
in 2019 and to long-term historical data. Finally, they concluded 
that complicated appendicitis was more common during the 
SARS-CoV-2 pandemic (60.5 % of the confirmed cases), com-
parable to the same period in 2019 (30.4 %), and the historical 
hospital’s controls (34.2 %). 

Lee-Archer 
et al., 2020 

3 

Refrac-
tory celiac 
disease 
(RCD) 

RCD patients mainly assume immunosuppressive and/or 
chemotherapy agents. These agents can cause an impaired 
immune response which increases the susceptibility to infec-
tion. Thus, RCD patients should be posed as a high risk of 
COVID-19 infection. On the other hand, RCD patients assum-
ing topic corticosteroids may be considered in a lower class of 
risk regarding COVID-19 infection. 

Elli et al., 
2020 

4 HCC 

Most hepatocellular carcinoma (HCC) patients have underlying 
chronic liver disease and are at high-risk COVID-19 who often 
show the poorest outcomes. 
EASL recommended avoiding HCC surveillance in SARS-CoV-
2-positive people, postponing locoregional therapy, and tem-
porarily withholding immune checkpoint inhibitor therapy. 

Jothimani et 
al., 2020; 

Monteleone 
and 

Ardizzone, 
2020 

5 
Hepatitis 
viruses 

Patients with hepatitis infection were reported to have a high 
risk of aggressive SARS-CoV-2 disease, especially if associ-
ated with other comorbidities like coronary heart disease, renal 
impairment, and uncontrolled diabetes. 

Wu et al., 
2020 

6 
Liver  

cirrhosis 

Liver cirrhosis may lead to increased morbidity and mortality 
from SARS-CoV-2 infection. The Surveillance Epidemiology of 
Coronavirus Under Research Exclusion (SECURE) - Cirrhosis 
registry concluded that 629 cases and 139 deaths from SARS-
CoV-2 infection with chronic liver diseases in 28 countries. The 
reported 491 cases were as following cirrhosis, 209, non-cir-
rhosis chronic liver disease, 197, and 85 with liver transplant. 
90 % of cases were hospitalized, and mortality was docu-
mented in over a third of cirrhotic cases, compared to about 
seven percent of non-cirrhotic chronic liver disease patients, 
these findings suggest the worst outcomes for cirrhotic liver pa-
tients. 

Garland et 
al., 2020 
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7 

Non-alco-
holic fatty 

liver  
disease 
(NAFLD) 

SARS-CoV-2 infection often develops in patients with major 
metabolic abnormalities, including fatty liver disease. Metabolic 
abnormalities cause an expansion in metabolically active fat 
that leads to chronic inflammatory changes, insulin resistance 
development, and accumulation of fat in the liver, which may 
lead to fibrosis. 
Thus, NAFLD inflammatory pathways can be boosted during 
COVID-19 infection, magnifying liver damage and deteriorating 
outcomes in metabolically compromised people. Therefore, 
during SARS-CoV-2 NAFLD should be considered as a prog-
nostic indicator in addition to long-term monitoring of NAFLD, 
patients who were infected with COVID-19 might be needed.  

Yang et al., 
2020; 

Portincasa et 
al., 2020 

8 

Auto- 
immune 

liver  
diseases 

Autoimmune liver disease patients are mainly treated with im-
munosuppressive therapy, so they are susceptible to SARS-
CoV-2 infection and severe COVID-19 pneumonia. Therefore, 
the reduction of immunosuppressive agents, especially medi-
cation that induces lymphopenia, or bacterial/fungal superin-
fection to prevent COVID-19 infection under the consultation of 
the hepatologist may be considered in such cases. 
However, corticosteroid has shown a promising effect for hos-
pitalized COVID-19 patients, who are already administrated 
with high corticosteroid doses should be more susceptible to 
SARS-CoV-2 infection. 
The addition of, or conversion to, dexamethasone should be 
considered only in COVID19 patients who require respiratory 
support and hospitalization.  

RECOVERY 
Collaborative 
Group et al., 

2020; 
Nabil et al., 

2020; 
Boettler et 
al., 2020 

9 

Liver 
transplan-

tation  
recipients 

Chronically immunosuppressed patients, including liver trans-
plantation patients, are susceptible to be infected with Covid-
19 within the current scenario of the pandemic. However, it was 
observed that mortality rates were lower than those of the same 
age and gender, suggesting that chronic immunosuppression 
may exert a kind of protective effect against the most aggres-
sive Covid-19 forms. The complete immunosuppression with-
drawal after the Covid-19 diagnosis isn’t recommended. How-
ever, for people receiving mycophenolate, dose reduction or 
temporary conversion to calcineurin inhibitors may be recom-
mended until complete recovery from infection. 

Colmenero et 
al., 2021 

10 
Endos-
copy 

GI endoscopy may be a high-risk factor for SARS-CoV-2 trans-
mission, as it involves direct contact with patients and their res-
piratory droplets, generation of infected aerosols within the en-
doscopy, and thorough handling of contaminated endoscopic 
accessories, equipment, and body fluids. Both lower and upper 
GI endoscopic procedures carry the risk of COVID-19 trans-
mission. 

Rana, 2020 

11 
Pancre-

atic injury 

In the previous SARS-CoV pneumonia that occurred in 2003, 
the virus was not only detected in the lung, liver, kidney, and 
intestine tissues but also it was detected in the pancreas, indi-
cating that the pancreas is a potential target for corona-
viruses. 
SARS-CoV receptor of angiotensin-converting enzyme 2 is 
highly expressed in pancreas islets, and its infection causes 
islets injury and acute diabetes. 
These findings explain why the incidence of pancreatic injury 
was not low in the current COVID-19 pneumonia patients.  

Ding et al., 
2004; 

Yang et al., 
2010;  

Wang et al., 
2020b 

12 
Acute 

cholecys-
titis 

COVID-19 infection can mimic calculous acute cholecystitis 
due to the high expression of ACE2 on gall bladder epithelial 
cells, which makes it a target for SARS-CoV-2 invasion. 

Balaphas et 
al., 2020 
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Figure 4: Countries beating COVID-19 (EndCoronavirus, 2021) 

 

 

 

 



EXCLI Journal 2021;20:366-385 – ISSN 1611-2156 

Received: January 19, 2021, accepted: February 03, 2021, published: February 16, 2021 

 

 

374 

 

Figure 4 (cont.): Countries beating COVID-19 (EndCoronavirus, 2021) 
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Figure 5: Countries that are nearly there (EndCoronavirus, 2021) 
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Figure 5 (cont.): Countries that are nearly there (EndCoronavirus, 2021) 
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Figure 6: Countries that need to do an action (EndCoronavirus, 2021) 
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Figure 6 (cont.): Countries that need to do an action (EndCoronavirus, 2021) 

 

 



EXCLI Journal 2021;20:366-385 – ISSN 1611-2156 

Received: January 19, 2021, accepted: February 03, 2021, published: February 16, 2021 

 

 

379 

 

Figure 6 (cont.): Countries that need to do an action (EndCoronavirus, 2021) 
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Figure 6 (cont.): Countries that need to do an action (EndCoronavirus, 2021) 
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Figure 6 (cont.): Countries that need to do an action (EndCoronavirus, 2021) 
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Figure 6 (cont.): Countries that need to do an action (EndCoronavirus, 2021)
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There is a study reporting that 57 % of ab-

dominopelvic CT exams performed on symp-

tomatic COVID-positive patients had positive 

CT findings in the abdomen or pelvis. Abnor-

malities in the gastrointestinal tract were the 

most common (31 %), of which mural thick-

ening was the most frequent. CT findings re-

lating to the gallbladder and biliary system 

were found in 25 % of patients, including 

gallbladder distension, mural edema, and 

findings reported as possible or definite acute 

cholecystitis; 10 % of patients had biliary 

ductal dilation. Right upper quadrant ultra-

sound results previously reported on 37 

COVID positive patients showed a similar 

distribution of pathology, with approximately 

60 % demonstrating gallbladder sludge, 3 % 

demonstrating wall thickening, and 3 % 

showing pericholecystic fluid (Goldberg-

Stein et al., 2020). 

 

CONCLUSION 

Finally, the COVID-19 pandemic is a 

highly infectious disease caused by the novel 

coronavirus SARS-CoV-2 that represents a 

global public health crisis. Although COVID-

19 is principally defined by its respiratory 

symptoms, it is now clear that the virus can 

also affect the digestive system causing GI 

symptoms. ACE2-positive cells in digestive 

tract tissue strengthen the potential ways for 

SARS-CoV-2 infection. GI symptoms could 

be the initial manifestations preceding the res-

piratory one. In limited scenarios, digestive 

signs could be the only illness with an absence 

of any respiratory symptoms, harboring a 

danger of misdiagnosis. The correlation be-

tween the digestive system and COVID-19 

deserves further investigation in future rele-

vant studies. 
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