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Abstract
Background and aim. The year 2020 will remain in the medical history as the year 
of COVID-19 pandemic. Although COVID-19 is considered mainly a respiratory 
disease, it is well known now that SARS-CoV-2 can affect major organs including 
the digestive system. This is a comprehensive review on gastrointestinal involvement 
in the SARS-CoV-2 infection, also the digestive damage due to COVID-19.
Methods. A literature search was undertaken in main databases of medical 
publications following the search items digestive or gastrointestinal or gastric or 
enteral and SARS-CoV-2 or COVID-19.  Data on gastrointestinal symptoms and 
alterations in this viral condition were collected and presented. Only observational 
studies were included.
Results. In this review we discuss the recent information on the relationship 
between COVID-19 and the digestive system. The putative underlying pathogenic 
mechanisms of COVID-19 as well as the clinical findings in relation to 
gastrointestinal changes are presented.
Conclusions. SARS-CoV-2 virus can affect any part of the digestive system. 
Patients with chronic diseases are at greatest risk of adverse out-comes. There is a 
considerable risk for drug-drug interactions in patients who require a large treatment 
schedule. 
Keywords: COVID-19, SARS-Cov-2 infection, gastrointestinal tract, liver diseases, 
pancreas

Introduction to COVID-19 
The new coronavirus pneumonia 

(Coronavirus disease 2019 [COVID-19]), 
which is caused by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), 
emerged in Wuhan, Hubei province, 
in early December 2019 [1] and then 
quickly spread throughout China and 
throughout the entire world, evolving 
into a pandemic and threatening global 
health. This new coronavirus, along with 
the severe acute respiratory syndrome 
coronavirus (SARS-CoV) which caused 
in 2002-2004 SARS epidemic and the 
2012-2020 Middle East respiratory 
syndrome coronavirus (MERS-CoV), 
belong to β-coronavirus 2b lineage [2]. 
The SARS-CoV-2 is a single stranded 
RNA virus, highly contagious, which 
spreads predominantly by respiratory 

droplets and aerosol, though SARS-CoV-2 
has been isolated from stool, the faecal-
oral spread has not been confirmed. At 
the time of this article acceptance (March 
2021), more than 120 million cases of 
COVID-19 were reported worldwide with 
over 2,6 million deaths [3].

A literature search was undertaken 
on main medical bibliographic databases 
following the search items digestive 
or gastrointestinal or gastric or enteral 
and SARS-CoV-2 or COVID-19 or 
Coronavirus.  Data on gastrointestinal 
symptoms and alterations in this viral 
condition were collected and presented.

Symptoms and clinical 
presentations

Some large studies performed in 
UK, Wuhan, Hong-Kong, America have 
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confirmed that the most common symptoms are fever, 
cough and shortness of breath; however, other symptom 
clusters were recognized including firstly, joint pain, 
myalgia, headache and fatigue and secondly nausea 
and vomiting, abdominal pain and diarrhea along with 
elevated liver enzymes. Almost one third of all patients 
reported these enteric symptoms, mostly in addition to the 
respiratory symptoms, and only 4% complained of enteric 
symptoms alone [4-6]. 

Diarrhea should generate awareness of a possible 
COVID-19 and should be investigated to reach an early 
diagnosis of SARS-CoV-2 infection. This factor should 
be considered when suspecting whether the patients are 
infected, instead of waiting for respiratory symptoms to 
appear, which might give an earlier diagnosis. Patients 
with SARS-CoV-2 infection, especially those with 
digestive symptoms, remained a longer time from onset 
to hospital admission and had a worse clinical outcome, 
compared to patients who did not suffer from these 
symptoms. Likewise, patients with digestive symptoms 
had an average time of 9 days from the onset of symptoms 
until admission, while patients with respiratory symptoms 
had an admission time of 7.3 days. This may indicate 
that those with digestive symptoms waited longer to be 
diagnosed in the hospital, as they did not suspect they 
were SARS-CoV-2 positive in the absence of respiratory 
symptoms [7]. 

More recently, the symptoms of dysgeusia and 
anosmia have been added to the core symptoms of 
SARS-CoV-2 with olfactory and gustatory dysfunction 
(Table I). Probably these symptoms appear as a result of 
COVID-19 neuropathy with a point of entry being by way 
of angiotensin-converting enzyme 2 (ACE 2) expressing 
cells in the olfactory epithelium and reaching the olfactory 
bulb via axons extending to the olfactory nucleus in the 
pyriform cortex [8]. 

Table I. Symptoms of COVID-19. 
Common Symptoms Digestive Symptoms
Cough Nausea
Shortness of breath Vomiting
Fever Abdominal pain
Joint pain Diarrhea
Myalgia Increased level of liver enzymes  
Headache Increased level of pancreatic enzymes
Fatigue
Dysgeusia
Anosmia

Pathogenesis
The pathogenesis of COVID-19 is now well 

understood, it has been shown that angiotensin-converting 
enzyme 2 (ACE 2) is the functional receptor of SARS-
CoV-2 and is critical to the cellular entry of SARS-CoV-2 
[9]. This can lead to a severe host hyperimmune response in 

the lungs with a life-threatening cytokine storm resulting 
in the systemic inflammatory response syndrome [10,11]. 
Virus enter into epithelial cells through the spike protein 
on the viral coat, and this is primed by the cellular 
transmembrane serine protease 2 (TMPRSS-2) [11]. ACE 
2 is widely distributed in  human organs, including the 
nasal and oral mucosa, nasopharynx, lung, small intestine, 
colon, liver, kidney, spleen and brain. Furthermore, it is 
reported that ACE 2 expression is over 100-fold higher in 
the gastrointestinal tract (especially the colon) than in the 
respiratory system; according to this, digestive system, 
and other organs may also be affected by SARS-CoV-2 
[12,13].

COVID-19 and the gastrointestinal tract
Several reports based on retrospective data, 

from China, have demonstrated that the prevalence of 
gastrointetsinal (GI) symptoms in COVID-19 cases is 
between 11.4 and 50% [7,14]. In a meta-analysis including 
over 4000 patients, the prevalence of GI symptoms was 
17% [15]. GI symptoms presenting as an initial symptom 
cluster of COVID-19 infection have been reported in 3 up 
to 10% of adult patients and more frequently in children. 
The most serious GI symptom in the context of COVID-19 
is severe diarrhea.

Upper gut
A recent study confirmed that ACE 2 can be found 

in the stratified epithelial cells of the esophagus, which 
may help explain the esophagitis caused by SARS-
CoV-2 [13]. The mucosa was observed to be damaged in 
the esophagus, and numerous lymphocytes and plasma 
cells were found to be infiltrated in the lamina propria 
of the stomach by histological examination [16]. Direct 
functional damage of the GI tract by viral interaction 
with the squamous and columnar epithelium mediated by 
ACE 2 receptor interference is likely to occur. However, 
the expression of ACE 2 receptors is significantly lower 
or absent in the esophagus and stomach as compared to 
intestine [11,17,18]. A lower expression in the esophageal 
and gastric as compared to intestinal mucosa is also true 
for the serine protease complex TMPRSS2 [20]. So, 
although direct viral damage is thought to occur primarily 
in the small and large bowel, it does not exclude an origin 
for abdominal symptoms referred to the upper GI tract.

Lower gut 
The high expression of ACE 2 in the intestinal tract 

makes the small bowel and colon highly susceptible to 
COVID-19 infection. A recent study revealed that ACE 
2 expression was more frequently found in the ileum and 
colon than in the lung and was especially expressed in the 
absorptive enterocytes of the ileum and colon, which may 
offer an explanation for diarrhea as a symptom in many 
COVID-19 patients [13]. 

Although COVID-19 infection can impair the 
digestive system in all people, the most affected persons 
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might be those who are suffering from a pre-existing bowel 
disease, especially IBD. The onset of the SARS-CoV-2 
pandemic has had a dramatic and immediate impact in the 
field of IBD, affecting the daily lives of patients, health 
care professionals, carers and the research and academic 
community. Clinical practice has required basic re-
evaluation of fundamental principles involved in patient 
management. It was very important to protect the safety 
of patients with IBD. Anxieties have been heightened by 
the widespread use of immune-modulator and biological 
agents in ulcerative colitis and Crohn’s disease, when 
treatment goals now involve mucosal healing and full 
remission. It was considered that continuing immune-
active therapies, with strict attention to disinfection 
measures, social distancing and shielding where necessary, 
would be preferable to drug discontinuation, and the 
significant associated risk of relapse, the latter requiring 
investigation, hospital attendance and potentially more 
aggressive drug therapy or surgery [19]. 

Covid-19 infection and liver injury
ACE 2 probably plays a vital role in the 

pathogenesis of liver damage in SARS-CoV-2 infection. 
ACE 2 is an ACE homologue that is able to counteract the 
vasoconstricting effect of angiotensin (Ang) II through 
degrading Ang II into Ang 1–7, thus decreasing damage 
to the liver caused by the renin–angiotensin system [20]. 
ACE 2 was identified with moderate expression in healthy 
livers [21], but a recent single-cell RNA sequencing study 
of healthy liver tissues found that ACE 2 was highly 
expressed in cholangiocytes [22,23]. Moreover, the 
pathologic examination from a SARS-CoV-2 death case 
demonstrated mild  active inflammation in the hepatic 
lobular portal region and moderate microvascular fatty 
degeneration in the liver [24], suggesting that liver damage 
in SARS-CoV-2 tends to be due to a secondary injury 
from hypoxia. It was demonstrated that the condition 
of patients who have coexisting liver disease might be 
worsened because of SARS-CoV-2 infection caused by 
hypoxia during cytokine storm. Choosing proper liver 
medications to protect liver function for SARS-CoV-2 
patients is necessary. 

Outcome data in chronic liver disease (CLD) 
patients with COVID-19 are still being collected but 
appear to show a greatly increased risk of death, and that 
the risk increases with the severity of liver disease such 
as increased Child-Turcotte-Pugh class or model for end 
stage liver disease. Also, in addition to poorer outcomes 
from COVID-19, frequent hepatic decompensation is 
reported amongst patients with pre-existing cirrhosis [25]. 

The impact of the SARS-CoV-2 pandemic on 
health care provision is large and likely to affect the care 
of patients with CLD with, as yet, unquantified effects 
on esophageal variceal surveillance, hepatocellular 
carcinoma surveillance, viral hepatitis care and 

immunosuppressive treatment regimens (e.g., greater use 
of budesonide in preference to prednis(ol)one) for patients 
with autoimmune disease [26-28]. 

At present, dexamethasone and remdesivir 
represent the two major drug treatment options for SARS-
CoV-2 infection [29-31]. Despite no important differences 
in biochemical liver injury compared with placebo in one 
trial [31], patients with cirrhosis and those with significant 
elevations of transaminase activities were excluded from 
recruitment to the major study on remdesivir, and patients 
with decompensated cirrhosis and transaminase elevations 
> 5 × ULN are recommended not to receive remdesivir 
[29,30]. Reactivation of chronic hepatitis B with 
dexamethasone therapy must be considered, especially 
in the areas where the virus is endemic [31,32]. The 
reported benefit from corticosteroid therapy highlights 
the uncertainty regarding the relative risk of COVID-19 
to CLD patients which require immunosuppression, 
particularly those with autoimmune hepatitis, where data 
to guide care are urgently needed [29].

Drug toxicity has been the first mechanism for 
SARS-CoV-2 associated liver injury, which also indicates 
that liver damage may be secondary. Some drugs used in 
SARS-CoV-2 patients can cause liver function damage, 
including antipyretics, traditional Chinese medicine, 
and antiviral drugs. In a SARS associated report, 7 of 41 
patients with severe acute respiratory syndrome treated 
with Kaletra experienced liver dysfunction, and 1 patient 
had severe liver dysfunction and thus had to discontinue 
antiviral treatment [33]. In a Singapore study, 3 of 5 
SARS-CoV-2 infected patients with ritonavir-lopinavir 
treatment developed liver function disturbance [34]. 
Nevertheless, little is known concerning the incidence of 
hepatotoxicity of multiple drugs used in COVID-19 and 
much more efforts should be made toward future studies 
regarding this concern.

Covid-19 infection and pancreatic disease
The prevalence of COVID-19 presenting as acute 

pancreatitis is 0.27% among patients hospitalized with 
SARS-CoV-2 infection. Idiopathic pancreatitis was the 
most common etiology in this group of patients (69%) 
compared to 21% in patients who were SARS-CoV-2 
negative. Black and Hispanic races with pancreatitis were 
more likely to be diagnosed with SARS-CoV-2 infection 
after multivariate analysis [35]. 

A mechanism responsible for the induction of mild 
pancreatic injury, a direct cytotoxic viral involvement is 
possible as soon as the expression of ACE 2 receptors 
has been described in the pancreas, and particularly in 
pancreatic islets [18]. 

In a small clinical series which included patients 
with COVID-19 pneumonia, pancreatic damage with mild 
clinical manifestation was detected in 9 of 52 patients 
(17%). In these patients, the authors observed a higher 
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incidence of diarrhea and loss of appetite with increased 
pancreatic serum enzyme elevation, which they explained 
as pancreatic injury [36]. Pancreatic serum enzyme 
elevations must be interpreted with caution. In the absence 
of severe abdominal pain, such findings can’t be attributed 
to pancreatic injury and pancreatitis, without appropriate 
investigations. Otherwise, it is not possible to exclude 
minor, subclinical vascular or cellular damage which isn’t 
detectable by radiological imaging. Further explanations 
for elevated pancreatic enzyme measurements in serum 
might result from an imbalance between production 
and degradation of lipase and amylase or an increased 
absorption of these macromolecular enzymes by a 
leaky gut [37]. It may be more probable that secondary 
pancreatic enzyme abnormalities can be interpreted as a 
non-specific consequance to the severe illness and drugs 
prescribed to treat. 

Concerning pancreatitis scores, these were 
significantly higher in the COVID-19 positive patients. 
Alcoholic and idiopathic acute pancreatitis were 
predominant in the non-infected patients and significantly 
different from the COVID-19 cohort, and mortality was 
significantly higher in those with existing COVID-19         
who displayed more multi-organ and persistent organ 
failure [38].

Pharmacotherapeutic considerations for 
GI treatments in COVID-19 patients 

In this section we would like to highlight the 
impact of SARS-CoV-2 infection and its treatments on 
the management of GI and liver diseases. According to 
two systematic reviews [39,40], the pooled prevalence of 
diarrhea in patients with SARS-CoV-2 infection is 7.4–
7.7%, and 18.3% in studies from outside China. Diarrhea 
usually appeared during hospitalization, with a minority 
presenting on admission. If stool cultures for Clostridium 
difficile were negative in all patients and calprotectin or 
fecal leucocytes values not presented, diarrhea may have 
been related to drug treatment(s) [40]. Some drugs against 
SARS-CoV-2 such as antivirals, especially ritonavir- 
lopinavir combinations, antimicrobials and antimalarials 
can induce nausea, diarrhea and also vomiting. Since 
drug discontinuation is not always possible, antidiarrheal 
compounds should be given to prevent dehydration and 
electrolyte disturbances. However, to avoid delaying 
viral clearance [39,41], antisecretory compounds 
(e.g., racecadotril) should be preferred to combination 
(antisecretory and antimotility) agents like loperamide. 
Similarly, nausea and vomiting (pooled prevalence 4.6–
7.8%) [5,39] need treatment to prevent dehydration and 
avoid interference with non-invasive ventilation, when 
needed. Anti-emetics should be used with caution since 
these drugs prolong the QTc interval [41], especially 
when combined with other drugs being used for SARS-

CoV-2 infection such as hydroxychloroquine, chloroquine 
and azithromycin. Corticosteroids and mesalazine are 
risk factors for severe SARS-CoV-2 infection among 
IBD patients, but this is not the case for TNF antagonists 
[42], such as infliximab which seems useful to treat both 
the underlying inflammation and COVID-19 pneumonia 
by countering the cytokine storm [43,44]. Based on 
two systematic reviews with meta-analysis [40,45], 
liver function tests (bilirubin, aspartate and alanine 
aminotransferases) were abnormal in 15-19% of patients 
with SARS-CoV-2 infection. Available evidence suggests 
that, in this group of patients, liver injury can result 
from direct pathogenic effects by the virus, systemic 
inflammation with a complicated disease course or 
toxicity from commonly used medications [46]. 

During the ongoing pandemic of SARS-CoV-2, 
more attention was paid to the balance of risks and 
benefits associated with proton pump inhibitors. Studies 
concerning this problem were developed worldwide to find 
out the relation between PPIs use and COVID-19. Most of 
them have shown that patients taking PPIs are at increased 
risk for severe clinical outcomes of COVID-19 but not 
susceptible to SARS-CoV-2 infection. This suggests that 
physicians need to make benefit-risk assessments in the 
management of acid-related diseases amid the COVID-19 
pandemic [47].

The risk for drug-drug interactions is considerable 
in patients seriously ill with SARS-CoV-2 infection who 
often require mechanical ventilation and life support. Some 
repurposed drugs used against SARS-CoV-2 can cause or 
aggravate some of the COVID-19 related gastrointestinal 
symptoms and may also induce liver injury [48].

Endoscopic interventions in COVID-19 
patients

The large number of SARS-CoV-2 patients has 
led to radical changes in all endoscopy services, as the 
clinicians have tried to carry on offering patients what 
are often life-saving procedures. Most of gastrointestinal 
procedures have a high risk of aerosol contamination of 
COVID-19 to all medical staff involved in. Therefore it 
was necessary to reduce as much as possible the number 
of performed procedures in order to maintain the safety 
of patients and staff. The virus is not enough blocked 
by the use of standard surgical masks and all guidelines 
recommend the use of level 2 personal protective 
equipment which include FFP3 masks, head coverings, 
visors, long-sleeved fluid-resistant gowns, two pairs of 
gloves and shoe coverings [49]. The reduced endoscopy 
units continue to expose patients to the risk of harm 
and worse outcomes due to long waits for procedures. 
So, the importance of finding a reasonable solution 
is significant. Thus, maintaining a balance between 
protecting healthcare workers and patients from taking 
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the SARS-CoV-2 infection on one hand and providing 
timely and effective clinical care on the other will become 
increasingly important as the pandemic persists in order 
to save lives [50].

Discussion
In order to provide more important information 

about the digestive involvement in SARS-CoV-2 infection 
we have analyzed recent published articles based on meta-
analysis and discussed the results which have concluded 
that the most significant GI symptoms were anorexia and 
diarrhea, the most significant abnormal liver function 
was increased ALT and severe patients were more likely 
to have GI symptoms and abnormal liver function [51]. 
Also, it has been confirmed one more time that digestive 
symptoms and liver injury are not uncommon in patients 
with COVID-19 and the presence of underlying chronic 
liver disease is significantly associated with more severe 
COVID-19 infections and mortality. Thus, increased 
attention should be paid to the care of this unique group 
of patients [51,52].

Conclusions
The SARS-CoV-2 virus can affect the digestive 

system as well as other organs in human body. The most 
common digestive symptoms in Covid-19 infection are 
diarrhea, nausea, vomiting, abdominal pain, along with 
elevated liver enzymes, which in rare cases appear as 
initial symptoms. 

Digestive symptoms must be treated with caution 
in the early stage of COVID-19, also dynamic monitoring 
of liver function and cytokines is imperative during 
clinical practice to reduce the complications and mortality 
of SARS-CoV-2 infection. 

The use of some medications for managing 
COVID-19 may be associated with GI symptoms, and 
others may lead to serious adverse events or drug-drug 
intercations. The risks of immune-modulatory therapies in 
patients with IBD or CLD continue to be carefully studied, 
but withdrawal of treatment in patients in remission is 
not necessary in view of the real and significant risks of 
relapse.

The relationship between the digestive system and 
COVID-19 should be further explored in future related 
studies. 
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