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Abstract
The Coronavirus Disease 2019 (COVID-19) is a respiratory illness caused by the
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and has been classi-
fied as a pandemic by the World Health Organization in March 2020. Several studies
have demonstrated that the gastrointestinal (GI) tract is also a potential route. As the
pandemic is continuously evolving, and more data are made available, this article
highlights the best evidence and practices regarding the effects of the SARS-CoV-2
virus relevant to GI practice. Published clinical studies have supported that SARS-
CoV-2 affects the GI tract and the liver. The largest published dataset comprised of
4243 patients and showed a pooled prevalence of GI symptoms at 17.6%. GI symp-
toms varied and usually preceded pulmonary symptoms by 1–2 days. These include
anorexia (26.8%), nausea and vomiting (10.2%), diarrhea (12.5%), and abdominal
pain (9.2%). Incidence of liver injury ranges from 15 to 53%. Evidence shows that
the severity of COVID-19 infection is compounded by its effects on nutrition, most
especially for the critically ill. As such, nutrition societies have recommended optimi-
zation of oral diets and oral nutritional supplements followed by early enteral nutrition
if nutritional targets are not met, and parenteral nutrition in the distal end of the spec-
trum. In addition to possible fecal–oral transmission, GI endoscopy procedures, which
are considered to be aerosol-generating procedures, contribute to increased risk to GI
health-care professionals. Infection prevention measures and guidelines are essential
in protecting both patients and personnel.

Introduction
The Coronavirus Disease 2019 (COVID-19) is a public health
emergency caused by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) virus. This pneumonia pandemic
began in China, which started last December 2019, and has
spread to different countries. It has been reported that transmis-
sion of the virus is via human-to-human contact, droplet, and
fomites.1 The incubation period for SARS-CoV-2 is around
2–14 days before symptoms develop; however, there have been
reported cases of asymptomatic infection.2 Most patients with
COVID-19 develop fever along with respiratory symptoms, such
as cough and dyspnea. Severe and critical conditions can develop
into acute respiratory distress syndrome (ARDS), septic shock,
and organ dysfunction, which can be fatal.3,4 Although the virus
spreads through respiratory droplets and secretions, the gastroin-
testinal (GI) tract can also be a potential route of viral transmis-
sion. Diarrhea, nausea and vomiting, and abdominal discomfort

have been described in COVID-19 patients.2,4 Liver injury is also
seen in severe cases.5

As the pandemic is continuously evolving and more data
are being yielded daily, this article provides a consolidated
update on the current information regarding the effects of SARS-
CoV-2 virus on the GI tract, liver, nutrition, and the GI endos-
copy practice. This article can also help in the development of
policies and recommendations that can guide gastroenterologists,
hepatologists, and other health-care professionals during this time
of pandemic.

Methods
This review is based on different case reports, retrospective clini-
cal studies, and society recommendations relating to the digestive
system from articles published in the PubMed, EMBASE, and dif-
ferent international gastroenterology society websites. Extensive
hand-searching of the reference lists of papers, reports, and articles
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and cross-referencing were done. The search terms used include
“2019-nCoV,” “SARS-CoV-2,” or “COVID-19” combined with
“gastrointestinal,” “clinical feature,” “digestive,” “liver,”
“nutrition,” and “endoscopy.”

Results and discussion

GI tract and COVID-19
GI manifestations of COVID-19. Fever and respiratory prob-
lems remain the most common symptoms of COVID-19. How-
ever, some patients were also reported to have atypical disease
presentation. Pooled data from 11 articles showed that 2645
COVID-19 patients from China, Hong Kong, and Singapore
developed varied GI symptoms during the period of disease
(Table 1).3,6–15 These GI symptoms include anorexia, nausea,
vomiting, diarrhea, and abdominal pain. A recent meta-analysis
composed of 60 studies with 4243 patients from China, Singa-
pore, South Korea, United Kingdom, and United States showed a
pool prevalence of GI symptoms of 17.6%.14 Of these, anorexia
was the most commonly reported symptom (26.8%), diarrhea in
12.5%, nausea and vomiting in 10.2%, and abdominal pain or
discomfort in 9.2%. No significant subgroup difference between
studies was found based on country of origin. GI symptoms were
present in 17.1% patients with severe disease and 11.8% with
nonsevere disease. These GI symptoms usually start early in the

course of the disease and sometimes precede the onset of pulmo-
nary symptoms.3,10,11,16

Table 1 shows the findings of the 11 studies included in
the pooled analysis of COVID-19 patients related to GI symp-
toms. Anorexia or poor appetite was most common (34–67%),
followed by diarrhea (2–17.2%), vomiting (1–11.7%), and nau-
sea (1–11.1%). Diarrhea is characterized by loose stools occur-
ring at least thrice daily and is not voluminous or severe and
usually lasts up to 14 days.3,14 A case–control study by Han
et al. estimated that around 20% of patients had diarrhea as the
presenting symptom. GI symptoms usually preceded pulmonary
symptoms by at least 1–2 days.15 A recent case report also
documented SARS-CoV-2 GI infection causing hemorrhagic
colitis.17

It is estimated that about half of admitted patients had at
least one GI symptom, with these symptoms becoming more pro-
nounced as the severity of the disease progressed.3 Patients with
GI symptoms were also found to have longer time from symptom
onset to admission. They were more likely to develop liver injury
and receive antibiotic treatment.3,15

Proposed pathophysiologic mechanisms for GI manifes-
tations of COVID-19. The pathogen responsible for COVID-19
is officially named severe acute respiratory syndrome coronavi-
rus 2. It is a novel enveloped RNA betacoronavirus, which is

Table 1 Gastrointestinal manifestations in patients diagnosed with COVID-19

Author Date of study Country or region
Total

patients
Age of patients
(mean � SD)

Gastrointestinal
symptoms

Huang et al.6 December 16–January 2 Wuhan, China 41 49 (41–58) Diarrhea (3%)
Guan et al.7 December 11–January 29 30 provinces in

China
1099 47 (35–38) Nausea or vomiting (5%)

Diarrhea (3.8%)
Yang et al.8 December 24–January 26 Wuhan, China 710 51.9 (39–64.8) Vomiting (5%)
Chen et al.9 January 1–20 Wuhan, China 99 55.5 (42.4–68.2) Diarrhea (2%)

Nausea and vomiting (1%)
Wang et al.10 January 1–28 Wuhan, China 138 56 (42–68) Diarrhea (10.1%)

Nausea (10.1%)
Vomiting (3.6%)
Abdominal pain (3.6%)

Xu et al.11 January 10–26 Zhejiang, China 62 41 (32–52) Diarrhea (8%)
Ping et al.12 January 17–24 Wuhan, China 9 35.8 (28–45) Anorexia (67%)

Nausea (11.1%)
Vomiting (11.1%)
Diarrhea (11.1%)

Pan et al.3 January 18–February 28 Hubei, China 204 52.9 (51.3–68.9) Anorexia (39.7%)
Diarrhea (17.2%)
Vomiting (2%)
Abdominal pain (1%)

Young et al.13 January 23–February 3 Singapore 18 47 (31–73) Diarrhea (17%)
Cheung

et al.14
February 2–29 Hong Kong 59 58.5 (43.5–68) Vomiting (1.7%)

Diarrhea (22%)
Abdominal pain/discomfort

(11.9%)
Han et al.15 February 13–29 Wuhan, China 206 62.5 Poor appetite (34%)

Vomiting (11.7%)
Diarrhea (32.5%)
Abdominal pain (4.4%)
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phylogenetically similar to SARS-CoV and closely related to
other betacoronaviruses of bat origin, indicating that these ani-
mals are the likely reservoir hosts for this emerging viral patho-
gen.18 The angiotensin-converting enzyme 2 (ACE2) receptor is
the receptor used by SARS-CoV-2 to allow its entry into the tar-
get cell and facilitate replication.19,20 These receptors have been
found to be expressed in the enterocytes in the ileum and colon.
ACE2 staining of biopsy specimens showed that the positive
areas were mainly distributed in the cytoplasm of gastric and
intestinal epithelial cells and the cilia of glandular epithelial cells
but were rarely observed in esophageal squamous epithelial cells.
Viral nucleocapsid protein was detected in the cytoplasm of gas-
tric, duodenal, and rectal glandular epithelial cell but not in the
esophageal epithelium.18 In addition, the SARS-CoV-2 virus is
also believed to disrupt the normal intestinal flora, leading to GI
symptoms, especially diarrhea.3

Binding of the virus to the ACE2 receptors found in liver
and bile duct epithelial cells causes liver injury. This results in
elevation of aminotransferases, decrease in albumin, and prolon-
gation of prothrombin time. The SARS-CoV-2 virus affects the
digestive system directly by causing tissue damage and indirectly
by producing an inflammatory reaction resulting in changes in
the intestinal flora, leading to symptoms of diarrhea.3 Further-
more, the SARS-CoV-2 virus has been detected in the stools of
infected patients and can remain positive for the virus even if it
has been cleared in the respiratory tract.2,21

Fecal tests for SARS-CoV-2 infection. The presence of
SARS-CoV-2 RNA in the stool was first documented by Holshue
et al., when the first confirmed case in the United States, a
35 year-old man with a recent travel to Wuhan, China, developed
diarrhea on the sixth day of illness.16 Recent studies estimate the
proportion of patients whose stool samples tested positive for the
SARS-CoV-2 RNA to be 35.7–54.5% of all confirmed cases
(Table 2). Zhang et al. reported high accuracy in detecting
nucleic acids in stool samples. However, this accuracy is not
directly related to disease activity and the presence of GI symp-
toms.19 Cheung et al. were able to estimate the median viral load
at 4.7 log10 copies per mL, with higher stool viral load noted
among patients with diarrhea.14

A subgroup analysis conducted by Cheung et al. also
showed detection of the viral RNA in stool. In their analysis,
viral RNA was detected in both stool and respiratory specimen
in 68 of 138 patients, with a pooled prevalence of 48.1%. The
subgroup with a positive stool viral RNA but negative respiratory
samples had a higher pooled prevalence (70.3%) than the sub-
group with positive viral RNA in both respiratory and stool spec-
imens. Patients on steroids were also noted to have a longer stool

viral clearance rate compared to those who were not on steroid
use.14

The presence of SARS-CoV-2 viral nucleic acids in stool
has raised suspicion that fecal excretion, environmental contami-
nation, and fomites might contribute to viral transmission. The
virus has recently been found to be stable and viable for up to
72 h on plastic, stainless steel, copper, and cardboard surfaces.18

Management of GI Manifestations of COVID-19. Recent
studies, guidelines, and treatment protocols regarding COVID-19
patients with GI symptoms have not elaborated much on the
management of these symptoms. A review by Tian et al. showed
that the National Health Commission of the People’s Republic of
China advocated symptomatic treatment of these symptoms.
Adequate hydration was the cornerstone of treatment to prevent
electrolyte imbalance. Drugs such as dioctahedral montmorillon-
ite powder and loperamide were used to alleviate diarrhea. Pro-
biotics were given to mitigate intestinal dysbiosis and possibly
reduce bacterial translocation and secondary infection. Antispas-
modics were given to help relieve abdominal pain.22

Liver and COVID-19. COVID-19 is mainly a respiratory ill-
ness, but liver injury may occur during the course of the disease.
It is more commonly seen among patients with severe cases of
COVID-19.23,24 The mechanism of liver injury is unknown but
is attributed to the abundance of ACE2 receptor in the endothe-
lial cells of the liver and bile duct cell.24,25 ACE2 receptors are
used by the virus for cell entry, and its expression is noted to be
higher in bile duct cells than liver cells. Because of this, liver
injury is postulated to be secondary to damage in the bile duct
cells. Bile duct cells are known to play an important role in hepa-
tocyte regeneration and liver immune response. Among patients
who are critically ill, immune-mediated inflammation, such as
cytokine storm and pneumonia-associated hypoxia, might also
contribute to liver injury. Whether the elevation of liver enzymes
is due to direct liver injury or immune-mediated liver injury has
not been resolved. Furthermore, drug-induced liver injury may
occur among these patients as different medications, such as anti-
biotics, antivirals, or steroids, are used, potentially causing or
aggravating liver injury.

The incidence of liver injury ranges from 15-53%.23 Labo-
ratory findings include elevated alanine aminotransferase (ALT)
and aspartate aminotransferase (AST), slight increase in bilirubin
level, elevated gamma-glutamyl transferase, elevated alkaline
phosphatase, low albumin level, and prolonged prothrombin
time.23,24,26 A low albumin level is considered a marker of
COVID-19 disease severity.26

Larger numbers of patients with liver injury have severe
cases of COVID-19. In the majority of patients, liver injury is
transient and does not require specific medications.23,24 Regular
monitoring of liver enzymes is recommended. Screening for hep-
atitis B and hepatitis C should also be performed.23 Figure 1
shows an algorithm for the evaluation and management of liver
abnormalities among COVID-19 patients. Patients with underly-
ing liver disease are considered to be more vulnerable to severe
disease, but there is no strong evidence of risks of reactivation of
viral hepatitis or decompensation among patients with chronic
liver disease. 23 These patients warrant close monitoring.

Table 2 Fecal SARS-CoV-2 RT-PCR test in patients with COVID-19

Author Total patients Patients with positive fecal RT-PCR

Cheung et al.14 59 9 (15.3%)
Han et al.15 22 12 (54.5%)
Xiao et al.20 73 39 (53.4%)
Zhang et al.18 14 5 (35.7%)
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Currently, several COVID-19-specific therapies are being
evaluated. Concerns for drug–drug interaction and safety exist.
Therapeutic agents used to manage symptomatic COVID-19 that
can be hepatotoxic include HMG-CoA reductase inhibitors (sta-
tins), remdesivir, and tocilizumab. Patients with elevated liver
enzymes should still be considered for investigational medica-
tions, although an ALT or AST of more than five times the upper
limit normal is an exclusion criteria for some investigational
medications.23 Monitoring of liver chemistries is recommended
regardless of the baseline value. For analgesics and antipyretics,
the preferred medication is acetaminophen of 2 g/day. Regular
review for drug–drug interactions is advised.

Inflammatory bowel disease and COVID-19.
Inflammatory bowel diseases (IBD), such as Crohn’s disease
and ulcerative colitis, are chronic, autoimmune, and
immune-mediated inflammatory diseases, whose pathogenesis
includes genetic susceptibility and environmental factors.27 The
risk of having an opportunistic infection is increased in patients
with IBD, especially for patients who are older than 50 years and
are receiving immunosuppressive therapy.28 The number of
ACE2 receptors is significantly higher in the inflamed intestinal
lining of IBD patients. Given the state of the impaired immune
system, the type of treatment of IBD, and the increased number
of ACE2 receptors in their intestinal linings, these patients might
be assumed to be at higher risk of acquiring the SARS-CoV-2
virus. Nevertheless, studies show that the susceptibility to
COVID-19 infection of IBD patients is similar to the normal
population.27–29

In this era of the COVID-19 pandemic, it is still possible
to maintain a high quality of care for IBD patients. The Interna-
tional Organization for the Study of Inflammatory Bowel Dis-
eases (IOBD), Crohn’s and Colitis UK and Crohn’s and Colitis
Foundation recommended not to suspend ongoing medical

treatment for IBD. Treatment with thiopurines have been associ-
ated with an increased risk of viral infection. However, the IOBD
recommends continuing this drug as it take months to be eradi-
cated from the system, and stopping it for a short term will not
be beneficial.30 The use of mesalamine should be continued
because it does not increase the risk of infection.31 There has
been no strict evidence regarding the use of steroids in COVID-
19 patients. The use of low-dose steroids on a short-term basis is
not associated with worse prognosis in severe COVID-19 infec-
tion and therefore can be used to treat IBD flares.32 Vedolizumab
can be continued because of its specificity for the intestine.31

Ustekinumab can also be continued; however, starting treatment
with this drug is not encouraged because of the need of an infu-
sion center.

Patients who are receiving immunosuppressants must be
monitored carefully for any signs and symptoms of COVID-19
infection.27 It is recommended that initiation of immunosuppres-
sive drugs and biologics be delayed if the patient is asymptom-
atic.28,32 In cases where treatment must be started, screening of
hepatitis B virus, hepatitis C virus, HIV, varicella zoster virus
(in patients with no history of infection), and tuberculosis is
advised. Currently, there is no guideline for screening prior to
initiation of therapy, but an article by Zingone has recommended
including testing for SARS-CoV-2 during this time of
pandemic.28

Surgery and endoscopy are part of the management
options for IBD patients. Elective surgery and endoscopy must
be postponed. IBD-related indications for endoscopy during this
pandemic are the following: for confirmation of a new diagnosis
in moderate to severe IBD, for evaluation of severe acute flare-
ups in ulcerative colitis, for evaluation of partial or subacute
bowel obstruction, and in known IBD patients with primary
sclerosing cholangitis who develop cholangitis.33 For cases
where surgery and endoscopic procedures on IBD patients are

Figure 1 Algorithm for the evaluation and management of liver abnormalities among COVID-19 patients.
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contemplated, screening for COVID-19 infection is
recommended.31,32

Nutrition support in the COVID-19 treatment.
Evidence shows that the severity of COVID-19 infection is com-
pounded by its effects on nutrition, especially for the critically ill
where loss of skeletal muscle mass and function is apparent.34

Prolonged hospital stays, particularly ICU days, is a well-
documented cause of malnutrition because of reduced mobility
and catabolic changes, particularly in the skeletal muscle, as well
as reduced food intake.35 Furthermore, older age, chronic dis-
eases, and their clustering in polymorbid individuals confer
higher risk of malnutrition and worse outcomes. Thus, nutrition
plays an important role in the overall management of patients
with COVID-19 disease.

The American Society for Parenteral and Enteral Nutrition
(ASPEN), in cooperation with the Society of Critical Care Medi-
cine, has formulated a guideline on the Nutrition Therapy in the
Patient with COVID-19 Disease Requiring ICU care. The
European Society for Clinical Nutrition and Metabolism
(ESPEN) also published their Expert Statements and Practical
Guidance for Nutritional Management of Individuals with the
COVID-19 Infection. In general, these guidelines have rec-
ommended optimization of oral diets and oral nutritional supple-
ments whenever possible to meet patient’s needs. Enteral
nutrition is recommended if the nutritional requirements cannot
be met orally. Parenteral nutrition should be considered if enteral
nutrition is still unable to reach targets. Regular physical activity
should be also emphasized, whenever feasible.35

Vitamins and minerals supplementation potentially
reduces the disease’s negative impact by maximizing general
anti-infective nutritional defense. 35 However, there is no
established evidence that routine, empirical use of a sup-
ratherapeutic amount of micronutrients may improve clinical out-
comes of COVID-19. Supplementation of vitamins and minerals
(e.g. vitamins A, B, C, D, and E; omega-3 polyunsaturated fatty
acids; selenium; zinc; and iron) is only recommended for mal-
nourished patients who are at risk of or have COVID-19.

Placement of enteral access, such as a nasogastric tube, is
an aerosol-generating procedure (AGP) as it may provoke
coughing.34 Proper personal protective equipment (PPE) is rec-
ommended for use based on the CDC guidelines.

For the critically ill admitted to the ICU, early enteral
nutrition is advised to start at hypocaloric prescription in trophic

rates. Continuous feeding is recommended to reduce incidence of
diarrhea. Prokinetics are advised to enhance motility if there is
GI intolerance, such as vomiting or high gastric residual vol-
umes.35 Early parenteral nutrition should be considered if GI
symptoms are present, such as unexplained abdominal pain, nau-
sea, vomiting, diarrhea, and significant abdominal distention. The
threshold for switching to parenteral nutrition in patients with
COVID-19 disease may need to be lowered so as to minimize
the risk of ischemic bowel and reduce additional unnecessary
exposure of health-care professionals.34 Nasojejunal feeding is
also an option for patients with GI intolerance despite use of
prokinetics. The enteral formula should be of the standard high
protein polymeric isosmotic type. As the patient and the GI dys-
function improves, fiber should be added for the nonnutritional
benefits to the gut microbiota. Studies have also suggested the
benefit of fish oil-containing formulas in immune modulation and
the clearing of viral infections.

As COVID-19 may lead to ARDS necessitating mechani-
cal ventilation, some patients may develop refractory hypoxemia,
and practices have shown prone positioning to be beneficial in
oxygenation.34,35 Nutrition societies recommend early enteral
nutrition for these patients. It is recommended to keep the head
of the bed elevated or in a reverse Trendelenburg position to at
least 10–25� to decrease risk of aspiration.34 Feeding is also
started at a hypocaloric prescription, which is slowly progressed
if there are no signs of GI intolerance. This is to reduce the risk
of aspiration while optimizing adequate provision of nutrition. A
restrictive fluid management strategy is also recommended to
avoid fluid overload and respiratory failure.36

Digestive endoscopy service in the COVID-19 pan-
demic. Endoscopy recommendations have been changing rap-
idly. A study by Filho et al. has reviewed different guidelines
and statements from international gastroenterology societies.37

Twenty-one societies elaborated specific recommendations for
endoscopy during the COVID-10 pandemic. Table 3 shows the
percentage statistics in relation to the recommendations given by
the GI societies.

During pandemics, every patient should be considered and
assumed a potential COVID-19 carrier; hence, the need for indi-
vidual risk stratification. All patients should be screened and
stratified based on the following criteria:

1. Presence of at least one symptom suspicious for COVID-19,
which includes fever (>37.5�C or 99.5�F), diarrhea, nausea,
vomiting, abdominal discomfort, dry cough, sore throat, runny
nose, or nasal congestion

2. Recent travel history to any high-risk area or countries with
level 3 travel health notice from Centers for Disease Control
and Prevention (CDC) within the past 2 weeks

3. Close contact or possible exposure with a suspicious or con-
firmed case of COVID-19

Patients are screened and classified as low, intermediate,
and high risk based on the American Society for Gastrointestinal
Endoscopy (ASGE) classification (Table 4). In an emergency set-
ting, all patients must be considered high risk if adequate history
cannot be assessed.38

Health-care professionals are at increased risk for COVID-
19 because of the potential of airborne transmission in upper GI

Table 3 Review of different gastroenterology society recommenda-
tions (Filho et al., 2020)

Recommendations Percentage

Use of PPE during the examination 100%
Temporarily postpone nonurgent procedures 95%
Stratify patients for risk of COVID-19 before the

examination (questionnaire of symptoms and/or
patient’s body temperature)

86%

Reduce the number of people who accompany patients 38%
Stimulate self-surveillance of signs/symptoms by HCW 33%
Contact patients 14 days after examination to check

symptoms
19%
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endoscopy and the growing evidence of fecal-oral transmission.
AGPs such as upper GI endoscopy are at high risk for
COVID-19 transmission.38,39 Fecal contamination via inhalation,
conjunctival splash contact, or direct contact with feces during
colonoscopy are potential modes of transmission.40

To prevent transmission of COVID-19 within the endos-
copy unit, infection control measures should be established.
These measures are aimed to reduce the risk of the spread of
infection from possible COVID-19 patients, reduce the risk of
cross-infection, and preserve the use of PPE. Appropriate and
adequate PPE for the staff is essential to limit the spread of the
virus. The set and type of PPE used for the procedure should be
modified based on the risk stratification of each patient, as shown
in Figure 2.38

In order to minimize the exposure of patients and health-
care professionals to the virus, endoscopic procedures should
strictly be limited to emergency or essential GI procedures
(Table 5). All elective and nonurgent procedures should be

deferred and rescheduled until the outbreak is resolved.38–42

However, the British Society of Gastroenterology (BSG) recom-
mends that some procedures may be considered urgent and need
further discussion on a case-by-case basis at a consultant level.
These procedures include but are not limited to cancer biopsy/
staging referrals and planned endoscopic mucosal re-
section (EMR) or endoscopic submucosal dissection (ESD) for
complex/high-risk lesions.43

The number of endoscopy personnel and operational
endoscopy rooms should be limited. Endoscopy work teams
should be composed of a consultant endoscopist, consultant anes-
thesiologist, and a highly trained endoscopy nurse to limit proce-
dure time, avoid prolonged exposure, and preserve supplies of
PPE. The involvement of trainees, including GI fellows, should
be limited.40,42 Social distancing of at least 3–6 feet between per-
sons should be observed. The ASGE suggests that all procedures
should be performed in a negative-pressure room.38 Each staff
member involved should follow the standard CDC infection con-
trol precautions, which include hand washing with soap and
water or rubbing with alcohol-based solution.

Table 4 Classification of potential SARS-CoV-2 infection risk in
patients undergoing endoscopy

Low Risk No symptom
No contact with SARS-CoV-2-positive person
No stay in high-risk area during the previous 14 days

Intermediate
Risk

Presence of symptoms with
• No medical history of contact with SARS-CoV-

2-positive person
• No stay in high-risk area during the previous

14 days
No symptoms but with

• Contact with SARS-CoV-2-positive person
• Stay in high-risk area during the previous

14 days
High Risk At least 1 symptom +1 of the following:

• Contact with SARS-CoV-2-positive person
• Stay in high-risk area during the previous

14 days

Figure 2 Level of personal protective equipment (PPE).

Table 5 Category of endoscopic procedures

Emergent Urgent Elective

Ascending/
acute
cholangitis

Foreign body
retrieval

Gastrointestinal
obstruction

Life-threatening
GI bleeding

Cancer staging
Stable GI bleeding
Tumor biopsy
Palliative procedures

(stenting, neurolysis)
Planned EMR/ESD for

complex/high-risk
lesions

Biliary stent removal
Clinical trials
Colorectal cancer

screening
Percutaneous

endoscopic
gastrostomy tube
insertion

Post-polypectomy
surveillance

Surveillance/follow-up
endoscopy
(excluding high risk
neoplasia)
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After the endoscopic procedure, different societies have
recommended that all used endoscopes must undergo standard-
ized reprocessing and disinfection. In high-risk or confirmed
COVID-19 cases, double disinfection is mandatory. The disinfec-
tant to be used must be bactericidal, mycobactericidal, fungicidal,
and virucidal against enveloped and nonenveloped viruses.41 All
used accessories should be disposed of immediately in the appro-
priate medical infectious waste bin and must not be reused.40

The disinfection process of each endoscopy suite and the recov-
ery room should include cleaning of all surfaces to remove clini-
cal soil and biofilms, followed by thorough disinfection after
every case. Wall-to-wall disinfection, UV irradiation, and ozone
treatment for cleaning of air and surfaces are advised, as all sur-
faces should be considered contaminated. A delay or interval of
1 h between procedures is recommended to allow thorough disin-
fection as small particles remain airborne for some period of
time. Chlorine-containing (1000 ppm active chlorine) detergent
or 1:100 dilution of household bleach and water is recommended
for floor cleaning daily.38,40,42

Discussion
The current COVID-19 pandemic has a great impact on gastroen-
terology care as growing knowledge has supported that the
SARS-CoV-2 virus affects the GI tract and the liver. The postu-
lated strong affinity of the virus to ACE2 receptors expressed on
intestinal cells and hepatocytes allows its entry into the target
cell.19 The normal intestinal flora is disrupted, leading to GI
symptoms such as diarrhea.3 Immune-mediated inflammation
such as cytokine storm contributes to the liver injury.23

Epidemiological studies showed that COVID-19 patients
develop varied GI symptoms during the period of the disease,
which include anorexia, nausea, vomiting, diarrhea, and abdomi-
nal pain. The largest published meta-analysis, which is comprised
of 60 studies, showed a pooled prevalence of GI symptoms at
17.6%.14 It is important to note, however, that most of these
studies (n = 53) came from China, with the rest from South
Korea, Singapore, Vietnam, United States, and United Kingdom.
Studies with large sample size in other geographic locations
could lead to a more precise estimate of the prevalence of GI
manifestations. The majority of studies only reported GI symp-
toms on the day of admission but not throughout the course of
disease; therefore, further data are recommended to be able to
determine the true prevalence of GI symptoms in this pandemic.
GI manifestations may be the only initial symptoms in some
COVID-19 patients; hence, these should not be overlooked, and
health-care professionals should always exercise a high index of
suspicion.

Evidence of the potential fecal–oral transmission should
also be further investigated with the detection of viral RNA in
the stool. Existing studies showed that the proportion of patients
with a positive fecal test for SARS-CoV-2 nucleic acid ranged
from 35.7 to 54.5% of all confirmed cases.14,15,18,20 Studies have
also shown that some patients have longer stool viral clearance
rates.14 More data are required to formulate guidelines for the
protection of patients in terms of this possible transmission route.

COVID-19 has also affected clinical practice in several
ways. Gastroenterologists attend to their outpatients through tele-
conferencing, especially in the follow up of patients with

preexisting GI diseases. Patients with chronic liver disease or
IBD are advised to continue their medications with careful moni-
toring.23,27 Patients in the ICU are presented with different nutri-
tion dilemmas, with GI intolerance and nutrition routes posed as
the larger problems. Nutrition societies have recommended early
enteral nutrition if targets are not met and the use of prokinetics
if there are signs of GI intolerance. The threshold for switching
to parenteral nutrition in patients with COVID-19 disease is also
lowered.34

GI endoscopy procedures that are considered to be AGPs
contribute to increased risk to GI health-care professionals.38,39

Different endoscopic guidelines have continuously evolved to be
able to address the prevention of further spread of the virus.37

Endoscopy units have strictly limited their procedures and cater
only to emergency cases. Gradual resumption of endoscopy ser-
vices should be carefully planned in the context of the growing
pandemic.

In conclusion, digestive symptoms are common in patients
with COVID-19. A high index of suspicion in at-risk patients
presenting with these symptoms may help with the early detec-
tion and treatment of the disease. Nutrition support should be
emphasized to improve clinical outcomes. GI endoscopic proce-
dures should follow strict infection control protocols and should
strictly be limited to emergency procedures to minimize viral
exposure of patients and health-care professionals.

References

1 World Health Organization. Coronavirus disease 2019 (COVID-19)
situation report—46. 2020. Available from URL: https://www.who.
int/docs/default-source/coronaviruse/situation-reports/20200306-
sitrep-46-covid-19.pdf?sfvrsn=96b04adf_2.

2 Ungaro RC, Sullivan T, Colombel JF, Patel G. What gastroenterolo-
gists and patients should know about COVID-19? Clin.
Gastroenterol. Hepatol. 2020. https://doi.org/10.1016/j.cgh.2020.
03.020.

3 Pan L, Mu M, Ren HG, et al. Clinical characteristics of COVID-19
patients with digestive symptoms in Hubei, China: a descriptive, cross-
sectional, multicenter study. 2020. Available from URL: https://
journals.lww.com/ajg/Documents/COVID_Digestive_Symptoms_AJG_
Preproof.pdf.

4 Gu J, Han B, Wang J. COVID-19: Gastrointestinal manifestations
and potential fecal-oral transmission. Gastroenterology. 2020; 158(6):
1518–1519.

5 Zhang C, Shi L, Wang FS. Liver injury in COVID-19: management
and challenges. Lancet Gastroenterol. Hepatol. 2020; 5(5): 428–430.

6 Huang C, Wang Y, Li X et al. Clinical features of patients infected
with 2019 novel coronavirus in Wuhan, China. Lancet Gastroenterol.
Hepatol. 2020; 395: 497–506.

7 Guan W, Ni Z, Hu Y et al. Clinical characteristics of coronavirus dis-
ease 2019 in China. N. Eng. J. Med. 2020; 382: 1708–20.

8 Yang X, Yu Y, Xu J et al. Clinical course and outcomes of critically
ill patients with SARS-CoV-2 pneumonia in Wuhan, China: a single-
centered, retrospective, observational study. Lancet Gastroenterol.
Hepatol. 2020; 8: 475–81.

9 Chen N, Zhou M, Dong X et al. Epidemiological and clinical charac-
teristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan,
China: a descriptive study. Lancet Gastroenterol. Hepatol. 2020; 395:
507–13.

10 Wang Y, Liu Y, Liu L, Wang X, Luo N, Ling L. Clinical outcome of
55 asymptomatic cases at the time of hospital admission infected with

COVID-19, digestive system and endoscopy practice EJT Aguila et al.

330 JGH Open: An open access journal of gastroenterology and hepatology 4 (2020) 324–331

© 2020 The Authors. JGH Open: An open access journal of gastroenterology and hepatology published by Journal of Gastroenterology and Hepatology Foundation and

John Wiley & Sons Australia, Ltd.

https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200306-sitrep-46-covid-19.pdf?sfvrsn=96b04adf_2
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200306-sitrep-46-covid-19.pdf?sfvrsn=96b04adf_2
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200306-sitrep-46-covid-19.pdf?sfvrsn=96b04adf_2
https://doi.org/10.1016/j.cgh.2020.03.020
https://doi.org/10.1016/j.cgh.2020.03.020
https://journals.lww.com/ajg/Documents/COVID_Digestive_Symptoms_AJG_Preproof.pdf
https://journals.lww.com/ajg/Documents/COVID_Digestive_Symptoms_AJG_Preproof.pdf
https://journals.lww.com/ajg/Documents/COVID_Digestive_Symptoms_AJG_Preproof.pdf


SARS-Coronavirus-2 in Shenzhen, China. Oxford University Press
for the Infectious Disease Society of America. 2020. Available from
URL: https://academic.oup.com/jid/advance-article-abstract/doi/10.
1093/infdis/jiaa119/5807958.

11 Xu X, Wu X, Jiang X et al. Clinical findings in a group of patients
infected with the 2019 novel coronavirus (SARS-Cov-2) outside of
Wuhan, China: retrospective case series. BMJ. 2020; 368: m606.

12 Ping A, Hongbin C, Xiaoda J, Honggang Y. Clinical features of 2019
novel coronavirus pneumonia presented gastrointestinal symptoms
but without fever onset. Preprints with the Lancet. 2020. Available
from URL: https://ssrn.com/abstract=3532530.

13 Young B, Ong S, Kalimuddin S et al. Epidemiologic features and
clinical course of patients infected with SARS-CoV-2 in Singapore.
JAMA. 2020; 323: 1488.

14 Cheung KS, Hung IF, Chan PP et al. Gastrointestinal manifestations
of SARS-CoV-2 infection and virus load in fecal samples from the
Hong Kong cohort and systematic review and meta-analysis. Gastro-
enterology. 2020; S0016-5085(20):30448-0.

15 Han C, Duam C, Zhang S et al. Digestive symptoms in COVID-19
patients with mild disease severity: Clinical presentation, stool viral RNA
testing, and outcomes. Am. J. Gastroenterol. 2020 Epub ahead of print: 1.

16 Holshue ML, DeBolt C, Lindquist S et al. First case of 2019 novel
coronavirus in the United States. N. Eng. J. Med. 2020; 382: 929–36.

17 Carvalho A, Alqusairi R, Adams A et al. SARS-CoV-2 gastrointesti-
nal infection causing hemorrhagic colitis: implications for detection
and transmission of COVID-19 disease. Am. J. Gastroenterol. 2020.
Epub ahead of print: 1.

18 Van Doremalen N, Bushmaker T, Morris D et al. Aerosol and surface
stability of SARS-CoV-2 as compared with SARS-CoV-1. N. Eng.
J. Med. 2020; 382: 1564–1567.

19 Zhang J, Wang S, Xue Y. Fecal specimen diagnosis 2019 novel
coronavirus-infected pneumonia. J. Med. Virol. 2020; 92: 680–2.

20 Xiao F, Tang M, Zheng X, Liu Y, Li X, Shan H. Evidence for gastro-
intestinal infection of SARS-CoV-2. Gastroenterology. 2020; 158:
1831–1833.e3.

21 Ianiro G, Mullish BH, Kelly CR et al. Screening of faecal microbiota
transplant donors during the COVID-19 outbreak: suggestions for
urgent updates from an international expert panel. Lancet
Gastroenterol. Hepatol. 2020; 5(5): 430–432.

22 Tian Y, Rong L, Nian W, He Y. Review article: gastrointestinal fea-
tures in COVID-19 and the possibility of faecal transmission. Aliment.
Pharm. Ther. 2020; 51: 843–51.

23 American Association for the Study of Liver Diseases (AASLD). Clin-
ical insights for hepatology and liver transplant providers during the
COVID-19 pandemic. 2020. Cited 5 April 2020. Available from URL:
https://www.aasld.org/sites/default/files/2020-04/AASLD-COVID19-
ClinicalInsights-4.07.2020-Final.pdf?_zl=tDVd6&_zs=FQn7h1.

24 Zhang C, Shi L, Wang FS. Liver injury in COVID-19: Management
and challenges. Lancet Gastroenterol. Hepatol. 2020; 5: 428–30.

25 Bangash MN, Patel J, Parekh D. COVID-19 and the liver: Little
cause for concern. Lancet Gastroenterol. Hepatol. 2020. https://doi.
org/10.1016/S2468-1253(20)30084-4.

26 Lu R, Zhao X, Li J et al. Genomic characterisation and epidemiology
of 2019 novel coronavirus: implications for virus origins and receptor
binding. Lancet Gastroenterol. Hepatol. 2020; 395: 565–74.

27 Monteleone G, Ardizzone S. Are patients with inflammatory bowel dis-
ease at increased risk for COVID-19 infection? Oxford University Press
on behalf of European Crohn’s and Colitis Organisation. 2020. Avail-
able from URL: https://www.ncbi.nlm.nih.gov/pubmed/32215548.

28 Zingone F, Savarino EV. Viral screening before initiation of biologics
in patients with inflammatory bowel disease during the COVID-19
outbreak. Lancet Gastroenterol. Hepatol. 2020. Available from URL:
https://www.ncbi.nlm.nih.gov/pubmed/32220656.

29 Xia L, Wu K. Gastroenterology practice in COVID-19 pandemic.
World Gastroenterology Organisation. 2020. Available from URL:
https://www.worldgastroenterology.org/publications/e-wgn/gastroent
erology-practice-in-covid-19-pandemic.

30 Danese S, Cecconi M, Spinelli A. Management of IBD during the
COVID-19 outbreak: resetting clinical priorities. Nature Rev. 2020;
17: 253–5.

31 Mao R, Liang J, Shen J, Ghosh S, Zhu LR, Yang H, Wu KC,
Chen MH. Implications of COVID-19 for patients with pre-existing
digestive diseases. Lancet Gastroenterol. Hepatol. 2020; 5(5): 425–
427. Available from URL: https://www.ncbi.nlm.nih.gov/pubmed/
32171057.

32 Fiorino G, Allocca M, Furfaro F et al. Inflammatory bowel disease care
in the COVID-19 pandemic era: The Humanitas, Milan experience.
J. Crohn’s Colitis. 2020. https://doi.org/10.1093/ecco-jcc/jjaa058.

33 Iacucci M, Cannatelli R, Labarile N, et al. Endoscopy in inflamma-
tory bowel diseases during the COVID-19 pandemic and post-pan-
demic period. Lancet Gastroenterol. Hepatol. 2020. https://doi.org/
10.1016/S2468-1253(20)30119-9.

34 Martindale A, Patel JJ, Taylor B, Warren M, McClave SA. American
Society for Parenteral and Enteral Nutrition (ASPEN) nutrition ther-
apy in the patient with COVID-19 disease requiring ICU care. 2020
Available from URL: https://www.nutritioncare.org/Guidelines_and_
Clinical_Resources/Resources_for_Clinicians_Caring_for_Patients_
with_Coronavirus/.

35 Barazzoni R, Bischoff SC, Krznaric Z, Pirlich M, Singer P. European
Society for Clinical Nutrition and Metabolism (ESPEN) expert state-
ments and practical guidance for nutritional management of individ-
uals with SARS-CoV-2 infection. Clin. Nutr. 2020. https://doi.org/10.
1016/j.clnu.2020.03.022.

36 British Dietetic Association. Critical care specialist group (CCSG) of
the BDA guidance on management of nutrition and dietetic services
during the COVID-19 pandemic. Available from URL: https://www.
bda.uk.com/uploads/assets/f5215258-7a34-4426-83620ba89f87c638/
63decf82-db85-41d7-b5a6cbabe757a4a2/CCSG-Guidance-for-
COVID-19-Formatted.pdf.

37 Filho ECC, Castro R, Fernandes FF, Pereira G, Perrazo H. Gastroin-
testinal endoscopy during COVID-19 pandemic: An updated review
of guidelines and statements from international and national societies.
Gastrointest. Endosc. 2020 Available from URL: https://www.asge.
org/home/advanced-education-training/covid-19-asge-updates-for-
members.

38 Repici A, Maselli R, Colombo M et al. Coronavirus (COVID-19) out-
break: What the department of endoscopy should know. Gastrointest.
Endosc. 2020; S0016-5107(20)30245: 1–6.

39 Tse F, Borgaonkar M, Leontiadis G. COVID-19: Advice from the
Canadian Association of Gastroenterology for endoscopy facilities.
J. Chem. Inf. Model. 2013; 53(9): 1689–99.

40 Philippine Society of Digestive Endoscopy (PSDE): COVID-19 clini-
cal and procedural guidance for the GI endoscopy unit and team.
2020.

41 General recommendations of the Spanish Association of Gastroenter-
ology (AEG) and the Spanish Society of Digestive Pathology (SEPD)
on the functioning of digestive endoscopy units and gastroenterology
due to the SARS-CoV-2 pandemic. 2020.

42 Soetikno R, Teoh AYB, Kaltenbach T, Lau JYW, Asokkumar R,
Cabral-Prodigalidad P. Considerations in performing endoscopy dur-
ing the COVID-19 pandemic. Gastrointest. Endosc. 2020; S0016-
5107(20):34033-5.

43 Penman I, Edwards C, Coleman M, McKinlay A. Advice for Endos-
copy Teams during COVID-19: British Society of Gastroenterology
(BSG) Joint Advisory Group (JAG) Guidelines. British Society of
Gastroenterology. 2020.

EJT Aguila et al. COVID-19, digestive system and endoscopy practice

JGH Open: An open access journal of gastroenterology and hepatology 4 (2020) 324–331

© 2020 The Authors. JGH Open: An open access journal of gastroenterology and hepatology published by Journal of Gastroenterology and Hepatology Foundation and

John Wiley & Sons Australia, Ltd.

331

https://academic.oup.com/jid/advance-article-abstract/doi/10.1093/infdis/jiaa119/5807958
https://academic.oup.com/jid/advance-article-abstract/doi/10.1093/infdis/jiaa119/5807958
https://ssrn.com/abstract=3532530
https://www.aasld.org/sites/default/files/2020-04/AASLD-COVID19-ClinicalInsights-4.07.2020-Final.pdf?_zl=tDVd6&_zs=FQn7h1
https://www.aasld.org/sites/default/files/2020-04/AASLD-COVID19-ClinicalInsights-4.07.2020-Final.pdf?_zl=tDVd6&_zs=FQn7h1
https://doi.org/10.1016/S2468-1253(20)30084-4
https://doi.org/10.1016/S2468-1253(20)30084-4
https://www.ncbi.nlm.nih.gov/pubmed/32215548
https://www.ncbi.nlm.nih.gov/pubmed/32220656
https://www.worldgastroenterology.org/publications/e-wgn/gastroenterology-practice-in-covid-19-pandemic
https://www.worldgastroenterology.org/publications/e-wgn/gastroenterology-practice-in-covid-19-pandemic
https://www.ncbi.nlm.nih.gov/pubmed/32171057
https://www.ncbi.nlm.nih.gov/pubmed/32171057
https://doi.org/10.1093/ecco-jcc/jjaa058
https://doi.org/10.1016/S2468-1253(20)30119-9
https://doi.org/10.1016/S2468-1253(20)30119-9
https://www.nutritioncare.org/Guidelines_and_Clinical_Resources/Resources_for_Clinicians_Caring_for_Patients_with_Coronavirus/
https://www.nutritioncare.org/Guidelines_and_Clinical_Resources/Resources_for_Clinicians_Caring_for_Patients_with_Coronavirus/
https://www.nutritioncare.org/Guidelines_and_Clinical_Resources/Resources_for_Clinicians_Caring_for_Patients_with_Coronavirus/
https://doi.org/10.1016/j.clnu.2020.03.022
https://doi.org/10.1016/j.clnu.2020.03.022
https://www.bda.uk.com/uploads/assets/f5215258-7a34-4426-83620ba89f87c638/63decf82-db85-41d7-b5a6cbabe757a4a2/CCSG-Guidance-for-COVID-19-Formatted.pdf
https://www.bda.uk.com/uploads/assets/f5215258-7a34-4426-83620ba89f87c638/63decf82-db85-41d7-b5a6cbabe757a4a2/CCSG-Guidance-for-COVID-19-Formatted.pdf
https://www.bda.uk.com/uploads/assets/f5215258-7a34-4426-83620ba89f87c638/63decf82-db85-41d7-b5a6cbabe757a4a2/CCSG-Guidance-for-COVID-19-Formatted.pdf
https://www.bda.uk.com/uploads/assets/f5215258-7a34-4426-83620ba89f87c638/63decf82-db85-41d7-b5a6cbabe757a4a2/CCSG-Guidance-for-COVID-19-Formatted.pdf
https://www.asge.org/home/advanced-education-training/covid-19-asge-updates-for-members
https://www.asge.org/home/advanced-education-training/covid-19-asge-updates-for-members
https://www.asge.org/home/advanced-education-training/covid-19-asge-updates-for-members

	 COVID-19 and its effects on the digestive system and endoscopy practice
	Introduction
	Methods
	Results and discussion
	GI tract and COVID-19
	GI manifestations of COVID-19
	Proposed pathophysiologic mechanisms for GI manifestations of COVID-19
	Fecal tests for SARS-CoV-2 infection
	Management of GI Manifestations of COVID-19

	Liver and COVID-19
	Inflammatory bowel disease and COVID-19
	Nutrition support in the COVID-19 treatment
	Digestive endoscopy service in the COVID-19 pandemic

	Discussion
	References


