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Abstract

The world is witnessing a serious public health threat in the wake of the third corona virus pandemic, a novel corona virus (severe
acute respiratory syndrome coronavirus 2 [SARS-CoV-2]). The Corona Virus Disease-19 (COVID-19) is not limited to the
respiratory system but has widespread involvement including the gastrointestinal (GI) tract and liver, with evidence of prolonged
fecal shedding and feco-oral transmission. This finding has stirred up a hornet’s nest of not only a newer modality of the spread of
the virus but also a risk of the unpredictable duration of the infective potential of the shedders. We reviewed the literature on fecal
shedding and possible implications on prevention and surveillance strategies. The pandemic is changing the management of
underlying chronic diseases such as inflammatory bowel disease (IBD) and other diseases. Moreover, for the gastroenterologist,
doing endoscopic procedures in this COVID-19 era poses a high risk of contamination, as it is an acrosol-generating procedure.
There is a daily influx of data on this disease, and multiple societies are coming up with various recommendations. We provide a
comprehensive review of all the reported GI manifestations of COVID-19 infection and the side effects of confounding drugs.
We have summarized the management recommendations for diseases such as IBD with COVID-19 and nutritional recommen-
dations and provided a concise review of the endoscopy guidelines by the various societies. This review provides a comprehen-
sive account and a lucid guide covering various aspects of gastroenterology practice during this COVID-19 pandemic.
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Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), a novel coronavirus, was first detected in the
Wuhan City of China in December 2019. Since then, it has
spread in the last 5 months to become a worldwide pandemic.
Even as we write this article, the virus has already affected
more than 6 million people and claimed 300,000 lives [1].
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India has already reported more than 200,000 cases and
6000 deaths. While the virus was initially thought to be a
respiratory pathogen, the extra-pulmonary effects of the virus
and the mode of transmission gained limelight when the first
diagnosed case of Corona Virus Disease-19 (COVID-19)
from the USA had gastrointestinal (GI) complaints [2].
Since then, more and more studies have looked into the effects
of COVID-19 on the GI tract and liver with increasing reports
of higher frequency than initially reported. We provide a con-
cise review of the relevant published articles and have sum-
marized the overall incidence rates reported to date for the
various GI manifestations. The liver manifestations are be-
yond the scope of this article. The possibility of feco-oral
transmission has been suggested with fecal sample positivity
for SARS-CoV-2 strain. This not only highlights a newer
modality of the spread of the virus but also makes it difficult
to assess the duration for which a viral shedder is infective.
Thus, it has important implications for the prevention and
surveillance strategies that need to be adopted. COVID-19
can also adversely affect the already existing GI diseases,


http://crossmark.crossref.org/dialog/?doi=10.1007/s12664-020-01075-2&domain=pdf
http://orcid.org/0000-0002-9277-5086
https://doi.org/10.1007/s12664-020-01075-2
mailto:dj_samanta@yahoo.co.in

Indian J Gastroenterol (May-June 2020) 39(3):220-231

221

and hence, the optimum management strategies need to be
reviewed. Various endoscopic societies have clearly
highlighted the increased risk of endoscopic procedures dur-
ing this pandemic and thus the need for extra precautions for
the practicing gastroenterologists. Thus, in this review, we
give a comprehensive overview of various aspects of
COVID-19 for the practicing gastroenterologist in a user-
friendly way for daily practice and the precautions to be taken.

Information sources and literature search

A review of literature was carried out through PubMed,
Medline, and Google Scholar search engine for all relevant
English-language articles/abstracts using a search query con-
structed with the following medical subject heading (MeSH)
terms: (“severe acute respiratory syndrome coronavirus 2”
OR “COVID-19” OR *“coronavirus 2019” OR “SARS-CoV-
2”) AND (“Gastroenterology” OR “Gastrointestinal” OR
“signs and symptoms, digestive” OR “GI” OR “diarrhea” OR
“gastr*” OR “Inflammatory bowel disease” OR “IBD” OR
“endoscopy” OR “Colon*” OR “fecal” OR “Stool”). The ref-
erence list of the papers, webpages of major gastroenterology
and hepatology journals, and websites of the World Health
Organization (WHO) and Center for Disease Control (CDC)
publications were reviewed and all relevant data extracted.
Additional published and unpublished studies from other plat-
forms such as medRxiv and Social Science Research Network
(SSRN) were also searched. For the recommendations, all the
latest guidelines of the major gastrointestinal and endoscopy
societies were reviewed (including online suggestions and
pre-proof) by the authors and all framed into a narrative review.

Corona virus pathogen

SARS-CoV-2 is a zoonotic, single-stranded, positive-sense,
enveloped, ribonucleic acid (RNA) beta-coronavirus. This family
also includes the severe acute respiratory syndrome—related co-
ronavirus (SARS-CoV) and Middle East respiratory syndrome—
related coronavirus (MERS-CoV), which bear a phylogenetic
similarity of 79% and 50%, respectively with SARS-CoV-2
strain [3]. Electron micrograph images reveal its diameter to be
60—140 nm and the appearance of a solar corona (crown-like)
due to the presence of spikes (diameter 9—12 nm).

The world has already witnessed the pandemics of former 2
strains, in 2002-2003 (SARS) and in 2012 (MERS). The third
coronavirus pandemic started as pneumonia of unknown eti-
ology, which was designated as SARS-CoV-2 by the
International Committee on Taxonomy of Viruses and later
rechristened as COVID-19 by the WHO [4].

The virus has been thought to have a zoonotic origin, due to
phylogenetic similarity to horseshoe bats. It has an easy

person-to-person transmission, even in the asymptomatic
phase of the disease. Furthermore, community transmission
of the virus has been proven across all affected continents.

A large epidemiological study from China of 72,314 cases
showed an overall case fatality rate of 2.3%, with 3.8% affect-
ed being health care workers (HCWs) [5]. A recent meta-
analysis estimated mortality at 2.0% to 4.4% [6]. COVID-19
has already exceeded the morbidity and mortality of the pre-
vious coronavirus outbreaks (SARS, 774 deaths in 2002—
2003, and MERS, 848 deaths in 2012) and at this rate, it might
be as catastrophic as the Spanish flu of 1918 [7, 8].

Classical symptoms

The 3 main members of the coronavirus family (SARS-CoV,
MERS-CoV, and SARS-CoV-2) are categorized mainly as
respiratory pathogens following a principle of human-to-
human transmission by droplet, aerosols, and contact route.
The main symptomatology of COVID-19 pertains to respira-
tory system with patients presenting predominantly with fe-
ver, cough, sore throat, and shortness of breath, and acute
respiratory distress syndrome (ARDS) in patients with severe
disease [4].

The pathogenesis encompasses attachment of the virus to
angiotensin-converting enzyme type 2 (ACE2) receptor on the
lung type 2 alveolar cells (AT2). Once the spike protein (S)
attaches to the alveolar cells, it leads to a cytokine storm lead-
ing to alveolar flooding and denudation of the lining epitheli-
um, hampering oxygen exchange and manifesting clinically
as ARDS [9].

In the first study from Wuhan, China, out of 41 cases, 27
(66%) had positive contact history. Common symptoms were
fever (98%), cough (76%), shortness of breath (55%), and
fatigue (44%), and 28% had sputum production and only
one case had diarrhea [4]. Hence, most of the studies pub-
lished initially discussed primarily the respiratory complaints
and the diagnosis was based on testing of oro-pharyngeal
swabs by reverse transcriptase-polymerase chain reaction
(RT-PCR) for SARS-CoV-2. Eventually, GI symptoms
gained precedence and more and more reports hinted at a
larger proportion of patients having GI involvement.

Gl manifestations: pathogenesis and reported
literature

The first confirmed case detected in the USA had presented
with cough, nausea, and vomiting followed 2 days later by
diarrhea and the fecal specimen was positive on the 7th day
[2]. This led to heightened attention towards GI tract being a
potential route of virus spread. Previous studies had revealed
that 10.6% of SARS and 30% of MERS cases had diarrhea
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[10]. In the early stage of the pandemic, only 3% to 3.8%
cases of diarrhea and 5% cases of nausea and/or vomiting
were reported [4, 11], but later studies cited as high as 79%
of cases having digestive symptoms [12]. In fact, studies re-
ported from countries outside China reported a higher preva-
lence of GI symptoms as compared with those from China
[12]. Still more fascinating are the cases presenting with only
GI involvement without respiratory findings.

The various GI manifestations reported currently include
diarrhea, loss of appetite, nausea, vomiting, and/or pain in the
abdomen. Loss of taste and smell and even GI bleeding either
at the time of admission or during the hospital stay have also
been reported. A summary of the various GI manifestations
have been outlined in Appendix Panel 1.

Pathophysiology

The multisystem involvement of the virus, including the GI
tract, can be explained by looking at its pathophysiology. The
entry of the SARS-CoV-2 is mediated by the interaction of the
viral spike protein and the host ACE2 cell receptor (a regulator
ofintestinal inflammation), which combines with host cellular
trans-membrane serine protease 2 (TMPRSS2) [13]. SARS-
CoV-2 has greater efficiency to bind to receptor S protein,
responsible for virus invasion [14]. ACE2 and TMPRSS2
were found not only in the lung AT2 cells but also in abun-
dance in esophageal epithelial cells and absorptive enterocytes
of the ileum and colon [15]. Liang et al. [16] demonstrated a
high ACE2 expression in the proximal and distal enterocytes.
Moreover, ACE2 is associated with neutral amino acid trans-
porter, BOAT1, and has a role in the regulation of intestinal
microflora [17]. Hence, the interaction of SARS-CoV-2 with
ACE2 may lead to dysbiosis and inflammation. Endoscopy
performed in cases with diarrhea showed evidence of virus
expression in the esophagus, stomach, duodenum, and rec-
tum, proving that the virus can flourish throughout the GI tract
[18]. The glycosylation of S protein, the evolution of intrinsic
resistance, or the formation of tight complexes with mucins
could possibly explain the ability of the virus to sustain the
adverse milieu of low pH of the stomach and the bile salts
[19]. Thus, the augmented invasive property of the virus along
with the abundance of its attaching receptors along the GI tract
can explain its GI manifestations. To date, only a single au-
topsy report detailed the GI findings of an 85-year-old male
patient with COVID-19, showing segmental dilation and ste-
nosis of the small intestine [20]. Whether this finding is spe-
cific for COVID-19 is only speculative and more data is
warranted.

The mechanisms postulated for diarrhea in SARS-CoV-2
infection are [13, 21-23] (i) direct virus entry through the
ACE2 receptor (leading to malabsorption, unbalanced intesti-
nal secretion, and activated enteric nervous system); (ii) direct/
indirect damage to the intestinal epithelium by an
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inflammatory response (probably related to cytokine storm;
interleukin-6); (iii) antibiotic and/or antiviral drugs induced
intestinal dysbiosis leading to diarrhea or exacerbation of the
underlying condition; (iv) the virus itself causing disorders of
the intestinal flora (which needs further evaluation by luminal
flora and stool flora specimen analysis and comparison); and
(v) the disturbance of the “gut-lung axis” wherein respiratory
flora adversely affects the digestive system by immune regu-
lation, a possible explanation for COVID-19 pneumonia cases
having diarrhea.

Reported literature

In a systematic review published by Tian et al. [24], anorexia
was the most common symptom in adults (39.9% to 50.2%),
followed by diarrhea (both in adults and children) (2% to
49.5%) while vomiting was more common in children (6.5%
to 66.7%) and abdominal pain more predominant in sick pa-
tients. Anorexia, though much more commonly reported than
other digestive symptoms, is difficult to assess objectively.
Hence, the most common definitive GI symptom would be
diarrhea (1% to 36%) [25].

Diarrhea might be the first indication of an underlying
SARS-CoV-2 infection. COVID-19 presenting as diarrhea at
onset was first reported in a patient from China [26] and later
reported from other countries as well [27, 28]. Fang et al. [29]
reported 22.2% of cases presenting with diarrhea before the
clinical diagnosis of COVID-19, while Wang et al. [30] re-
ported 14 patients (of 138 cases) to have diarrhea and nausea
1-2 days before the onset of fever or dyspnoea. The pooled
estimate of GI symptoms as presenting manifestations has
been found to be 9.3% to 10% [12, 31]. It usually occurs
around 1-8 days from the onset of symptoms and is usually
self-limiting. The frequency has been reported to be 3.3 £1.6/
day (range 2—10) with a mean duration of 4.1 £2.5 days
(range 1-14 days) [29]. Interestingly, patients who presented
with GI symptoms had prolonged interval of symptom-onset
to hospital admission [31].

Whether GI symptoms have any relationship with the se-
verity of the disease is not fully established. A few studies
have reported no significant difference in GI
symptoms between severe and mild cases [11, 29]. On the
contrary, Wang et al. [30] reported more anorexia and abdom-
inal pain in intensive care unit (ICU) patients (anorexia 66.7%
vs. 30.4%; abdominal pain 8.3% vs. 0%) while Jin et al. [32]
showed higher GI manifestations in critical cases (22.97% vs.
8.14%). These and others raise the possibility of GI symptoms
being associated with more severe disease [31]. A recent
meta-analysis pointed out that hospitalized patients had a
higher prevalence of diarrthea compared with the outpatients
(10.4% vs. 4%) [12]. Interestingly, pooled analysis reported
abdominal pain to be associated with increased COVID-19
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severity, not the presence of diarrhea, loss of appetite, or
nausea/vomiting [31, 33].

In a study of 74 cases of COVID-19 with GI symptoms,
Jin et al. [32] highlighted that 28% had no respiratory
symptoms. Similarly, Ping et al. [34] and Pan et al. [35]
have reported 9 and 7 cases with GI complaints
without respiratory symptoms, respectively. In a larger
study by Luo et al. [36], 16% (183 of 1141) of patients
presented with only GI symptoms. This cohort had more
of loss of appetite (15.8%) and nausea/vomiting (11.7%)
and less of diarrhea (6%) and abdominal pain (3.9%).
These cases emphasize that pure GI form of COVID-19
exists, though less common, and can confuse and confound
the clinical scenario. This pure GI form poses a red flag
sign for the gastroenterologists and warrants better self-
protection from unsuspected cases in this COVID-19 era.

Children have been reported to have milder COVID-19
infection with similar rates of diarrhea (9.6% to 15%) but
possible higher rates of vomiting (6.5% to 66.7%) [24, 31,
37]. Supplementary Table 1 highlights all the relevant,

Table 1

selected studies in both children and adults, based on the man-
ifestations of COVID-19 on the GI tract.

Disturbances in the olfactory and gustatory function have of
late been reported to be associated with SARS-CoV-2 infection.
Since the initial description of this finding by Mao et al. [38],
multiple reports of new-onset olfactory and gustatory dysfunc-
tion in association with other COVID-19 have surfaced. A recent
meta-analysis reported a prevalence of 43.9% for gustatory dys-
function and 36.6% (using non-validated instruments) to 86.6%
(using validated instruments) for olfactory dysfunction [39].
Recently, CDC has added “new loss of taste or smell” to its list
of symptoms for COVID-19, which may appear 2—14 days after
the exposure [40].

A host of drugs have been tried for the COVID-19 treat-
ment including antivirals, anti-malarial, and various monoclo-
nal antibodies. While their efficacy is yet to be established, it
is crucial that gastroenterologist be acquainted with the ad-
verse effects of these medications on the GI tract and liver
and not equate everything to direct manifestations of SARS-
CoV-2 infection [41] (Table 1).

Drugs used in Corona Virus Disease-19 (COVID-19), dosing, and their gastrointestinal-/liver-related side effects

COVID-19 treatments Dose for COVID-19 infection

Dosing route

Gastrointestinal-/liver-related side effects

Remdesivir 200 mg single dose followed
by 100 mg OD for 10 days
Hydroxychloroquine 1200/800 mg loading dose on Oral

day 1 followed by 400 mg
daily (prophylaxis: 400 mg
once weekly for 8 weeks)

Intravenous

Nausea, vomiting, deranged
liver enzymes

Nausea, vomiting, weight loss,
abdominal pain

Chloroquine 500 mg BD Oral Increased liver enzymes, anorexia,
nausea, vomiting, diarrhea,
abdominal cramps
Azithromycin 500 mg OD Oral Diarrhea, nausea/vomiting, pain abdomen
Tocilizumab 8 mg/kg IV once (can combine Intravenous Elevated liver enzymes, bowel perforation,
with steroids); max 3 doses pancreatitis, abdominal pain,
reactivation of chronic hepatitis B
Lopinavir/ritonavir 400 mg/100 mg BD Oral Nausea and vomiting (5-10%); abdominal
pain (1-10%); diarrhea (10-30%);
dysgeusia (< 2%); increased serum
amylase/lipase. Deranged liver
enzymes; in few cases, jaundice
reported in HIV-infected people
Favipiravir 1000-1600 mg on the first day, Oral Nausea/vomiting (5-15%); diarrhea (5%)
followed by 400-800 mg BD
for 4-13 days (being tried
in clinical trials)
Ivermectin 200 mcg/kg of body weight Oral Nausea, vomiting, diarrhea (very
taken as one dose few reports on elevated liver
enzymes or jaundice: uncommon)
Sarilumab NA Intravenous in COVID-19 trials Increased ALT; few cases of
gastrointestinal perforation
Baricitinib 2 mg OD Oral Bowel perforation, hepatitis B

reactivation, nausea, vomiting

COVID-19 corona virus disease-19, G/ gastrointestinal, OD once daily, BD twice daily, /V intravenous, NA not applicable, H/V human immunodefi-

ciency virus, ALT alanine aminotransferase
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Table 2 Major studies on fecal reverse transcriptase polymerase chain reaction (RT-PCR) test in patients with Severe Acute Respiratory Syndrome Corona Virus-2 (SARS-CoV-2) infection
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Number of fecal

Duration between
nut negative respiratory —negative respiratory

Positive fecal sample;
samples by RT-PCR

Positive fecal
samples by
RT-PCR

Respiratory samples

tested positive
by RT-PCR

Total patients

Stool remained

Place

samples tested
by RT-PCR

positive for (duration)

and fecal samples

73

17 (23.3%)

39 (53.4%)

73

1-12 days
1-16 days

22 days

Guangdong Province, China

Jinhua, China

Xiao et al. [22]

14
66

5(35.7%)

66

14
66

14
66

Zhang et al. [44]
Ling et al. [45]
Wu et al. [46]

11 (9-16) days
33 days: longest

55 (88.33%)

Shanghai, China

74 (76%)

41 (55%)

74 (76%)

98

Guangdong Province, China 27.9 days (mean)

duration mentioned

50% (4 out of 8 None

18 18 (100%)

1-7 days

Singapore

Young et al. [27]

cases tested)

28 (66.67%)

4

7 (6-10) days

18 (64.29%) patients

42 (100%)

4

Wuhan, China
Hong Kong

Chen et al. [43]

59

70.3% (meta-analysis)

9 (15.3%)

15 (out of 59)

Cheung et al. [25]

SARS-CoV-2 severe acute respiratory syndrome coronavirus 2, R7-PCR reverse transcriptase-polymerase chain reaction

Fecal shedding: objective evidence of Gl
involvement

All the suspected cases of COVID-19 are tested by nucleic
acid amplification tests (NAAT) on the samples from the
upper/lower respiratory tract. These samples are monitored
for clearance of the virus during the resolution of the disease.
Feco-oral route of transmission has earlier been described in
SARS-CoV and MERS-CoV during the course of the illness.
A study by Corman et al. [42] verified MERS-CoV RNA in
14.6% of stool specimens. SARS-CoV-2, belonging to the
same family, follows suit.

The first case reported from the USA tested positive for
SARS-CoV-2 had fecal positivity on day 7 of illness [2].
Chen et al. [43] conclusively showed that 28 (66.67%) of 42
laboratory-confirmed COVID-19 patients tested positive for
SARS-CoV-2 RNA in stool specimens. The positivity rate is
usually neither associated with the presence of GI symptoms
nor the severity of illness, though Cheung et al. [25] did report
high stool RNA in those presenting with diarrhea (38.5% vs.
8.7%) (Table 2).

The fecal test becomes positive around 2—5 days after oro-
pharyngeal swab positivity, and the positivity lasts for 1—
16 days. It can stay positive for a period longer than the respi-
ratory samples (28 days vs. 17 days), maximum reported up to
5 weeks [44, 46]. In a recent meta-analysis, 48.1% had positive
stool viral RNA during the illness [25]. Intriguingly 70.3%
(range 23.3% to 88.3%) of patients had persistent fecal positiv-
ity, for a mean period of 11 (9-16) days, even after the respi-
ratory samples have become negative [22, 25, 45].
Additionally, only half of them had diarrhea [45]. Another sys-
tematic review showed that as high as 62.8% (125/199) of the
positive fecal viral RNA cases had persistence of the virus in the
stool after the oro-pharyngeal swab had turned negative [47].

Worldwide, the decision to discharge the patient from the
hospital is based on negative RT-PCR test result from at least
two sequential respiratory tract specimens collected at an inter-
val of >24 h [24]. However, the longest fecal shedding (after
negative respiratory viral RNA) is around 33 days, making
discharging without fecal testing a tricky proposition [46].
Thus, fecal sampling can be used as an adjunct for initial diag-
nosis, in case of negative respiratory sample and high clinical
suspicion. Moreover, it might be advisable to at least test for
fecal/anal samples for RT-PCR at the time of discharge and
adopt better control measures during the convalescent phase.

This provides hard evidence for the fact that the GI tract
acts as a potent source of viral shedding. Its doubtful correla-
tion with clinical symptomatology makes it difficult to ascer-
tain the time when a case can be labelled non-infective during
the convalescent phase. Moreover, it has been demonstrated
that the virus is viable for 3 h in aerosol form and 2-3 days on
plastic and stainless-steel surfaces [48]. Samples collected
from the surface of toilet bowl, sink bowl, and door handle
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of'the washroom used by a fecal positive patient were found to
be positive for SARS-Co V-2 before disinfection, emphasizing
the importance of hygiene maintenance [49]. Interestingly, in
a proof of concept study, SARS-CoV-2 RNA was isolated
from a waste-water catchment area in Australia, further
highlighting the implication of this route of transmission
[50]. Prolonged fecal shedding along with extended in vitro
survival and toilet fume generation makes the virus a potent
agent for efficient surface transmission using the feco-oral
route.

Of late, CDC states that replication-competent virus could
not be cultured from respiratory swab beyond 9 days of onset
of'illness and the infective virus could not be reliably cultured
from the feces. Thus, the fecal route might contribute very
little to the overall risk of transmission [51].

Recently, guidelines have been published to test stool do-
nors for fecal microbiota transplantation (FMT) who have
typical COVID-19 symptoms in the previous 30 days and
those having travel history to COVID-19 prone regions or
contact with COVID-19 suspects/proven cases in the preced-
ing 30 days [52].

COVID-19 concomitant with other Gl
conditions

Besides the GI effects of SARS-CoV-2, the infection can itself
possibly aggravate pre-existing GI diseases. Pre-existing con-
ditions might flare up like inflammatory bowel disease (IBD)
or the baseline immunosuppression in these sub-groups of
individuals might lead them to have severe COVID-19.

COVID-19 and IBD

Although data is lacking, IBD patients are presumed to have
increased susceptibility to COVID-19 . The high-risk popula-
tion in IBD cohorts include elderly patients, smokers, those on
prolonged high-dose steroids (>20 mg/day), pregnant women,
children, those with underlying comorbidities, and those having
active disease. IBD patients, however, do not seem to have an
increased risk of acquiring SARS-CoV-2 infection [53]. Real-
world data on the actual outcome of the effects of SARS-CoV-
2 infection in IBD patients are scanty [54]. An international
registry (Surveillance Epidemiology of Coronavirus Under
Research Exclusion [SECURE-IBD]) has been formulated to
determine the outcome of these patients [55]. Of late, the
International Organization of IBD (IOIBD) has opined that
use of ustekinumab and vedolizumab does not increase the
infection risk, but thiopurines, anti-tumor necrosis factor (anti-
TNF) agents, and Janus kinase-2 inhibitors (JAK 2 inhibitors)
have a debatable risk [56]. Suspension of regular outpatient
services during this pandemic has reportedly resulted in an
interruption in medications and sometimes disease

exacerbation. Probably, “tele-medicine” as being advocated re-
cently can help in unravelling this complex socio-medical issue.
A detailed review of the interactions of COVID-19 and IBD
will be dealt with in a separate article in this issue [57].

The various society guidelines (Asian-Pacific Association
of Gastroenterology IBD group [58], European Society for
Pediatric Gastroenterology Hepatology and Nutrition [59],
European Crohn’s and Colitis Organization [60], Bristish
Society of Gastroenterology [61], Crohn’s and Colitis
Foundation [62], American Gastroenterological Association
[63], World Endoscopy Organization [64]) have been enlisted
in Supplementary Table 2 and a summary of the recommen-
dations for IBD management during the COVID-19 pandemic
have been outlined in Appendix Panel 2.

Effects of COVID-19 on the pancreas

In a study of 52 cases of SARS-CoV-2 pneumonia, 17% had a
pancreatic injury (defined by elevated amylase >90 U/L or
lipase > 70 U/L). Those with pancreatic injury had a higher
incidence of anorexia and diarrhea and more severe illness on
admission. Three possible explanations include ACE2 recep-
tors on pancreatic islets causing acute diabetes, cytokine
storm, and drug-induced pancreatic injury [65]. In a case se-
ries, 2 out of 3 family members were diagnosed to have severe
acute pancreatitis related to COVID-19 [66].

Nutrition therapy for COVID-19 patients

The strategy for nutritional therapy to be adopted for COVID-
19 patients has been outlined in the joint guidance statements
by the European Society for Clinical Nutrition and Metabolism
(ESPEN) [67]. This has been summarized in (Appendix
Panel 3).

Endoscopic practices during COVID-19
pandemic: guidelines and summary

of the recommendations for practicing
gastroenterologists

Last but not the least, from a gastroenterologist’s perspective,
the practice of endoscopy to be followed in the wake of the
COVID-19 pandemic is of utmost importance. In one of the
earliest reports from Wuhan, around 29% positive cases (40
out of 138 cases) were healthcare workers [30], suggesting an
increased risk of transmission, and hence greater importance
of learning the art of donning and doffing the personal protec-
tive equipment (PPE). The possible routes of transmission
during an endoscopic procedure can be person to person,
droplet mode, aerosols generated in the positive pressure
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room, and contact with contaminated bodily fluids and fecal
matter. The risk of transmission enhances manifold due to
multitude of factors: (i) fomites transferred from the patient’s
respiratory secretions into the endoscopy room, more so when
the viral load is high; (ii) endoscopic procedures are high
aerosol-generating procedures, because of coughing and
retching during upper GI endoscopy and passage of flatus
during colonoscopy; (iii) suctioning and exchange of accesso-
ries during endoscopy pose a further risk by splashing and
spreading of infective material; (iv) biopsy specimens too

are infective as pointed out earlier. Thus, various societies
(Asian-Pacific Society for Digestive Endoscopy [68],
American Gastroenterological Association [69], European
Society of Gastrointestinal Endosocpy [70], World
Endoscopy Organization [71], American Society for
Gastrointestinal Endoscopy [72], British Society of
Gastroenterology [73], Indian Society of Gastroenterology/
Society of Gastrointestinal Endosocpy of India/Indian
National Association for the Study of Liver joint guidance
[74]) have come up with guidance statements to be strictly

INDICATIONS OF ENDCOSCOPY DURING COVID-19 PANDEMIC

7\

ELECTIVE CASES

e POSTPONE ALL

e CALL THEM AFTER RESUMPTION OF
THE ENDOSCOPY PRACTICES (starting
the case load by 30%)

Training for PPE for all (endoscopist and staff)

EMERGENCY CASES

I

The following cases are to be done:
Gl bleed, Cholangitis/EHBO, Foreign body obstruction,
perforation/leaks management, Stent placement in case of
obstruction, Drainage of infected collections, RT/NJ/PEG
placement for feeding, managing complications of cancer/its
treatment

FTOCC SCREENING MANDATORY

Donning and Doffing areas separate

COVID TEST FOR THE PATIENT

|

!

COVID-19 negative/test not available

l

COVID-19 positive

Low Risk

PPE recommended:
Surgical/Respirator masks,
single/double gloves, face
shield/goggles, hairnet, water
disposable blue gown, shoe cover

High Risk

PPE recommended: ONLY Respirator masks, ONLY
double gloves, face shield/goggles, hairnet, water >
disposable blue gown, shoe cover

NEGATIVE PRESSURE ROOMS: 1 ENDOSCOPIST/2 NURSES

POST PROCEDURE

e Standard disinfection practices recommended by ASGE

e Proper hand hygiene

e Follow-up the patients and health care workers for new onset symptoms

Fig. 1 Flowchart summarizing recommendations for endoscopy during
the COVID-19 pandemic. G/ gastrointestinal, EHBO extrahepatic biliary
obstruction, RT Ryle’s tube, NJ naso-jejunal tube, PEG percutaneous
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endoscopic gastrostomy, FTOCC fever, travel, occupation, clustering,
contact, COVID-19 corona virus disease-19, PPE personal protective
equipment, ASGE American Society for Gastrointestinal Endoscopy
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followed by practicing gastroenterologists (Supplementary
Table 3). Based on these statements, a flowchart has been
proposed in Fig. 1, and recommendations have been summa-
rized in Appendix Panel 4.

Management of Gl-related symptoms due
to COVID-19

The management of GI symptoms necessitates the same steps
to be followed like for any other disease. The presence of
diarrhea could be due to the virus itself, drug-related, or
dysbiosis in the GI tract. Proper hydration (especially the use
of oral rehydration solution) to maintain electrolyte balance is
essential. Sometimes, loperamide or other anti-diarrheal
agents can be recommended to tide over the situation.
Probiotics (to treat dysbiosis) and antispasmodics for treating
abdominal pain can be added. Various digestive symptoms
have diverse etiologies which should be looked into if symp-
tomatic management does not tide over the situation.

For any new-onset GI symptoms such as diarrhea, patients
should be evaluated for (i) risk of contact exposure, (ii) the
detailed history of COVID-19-related symptoms, (iii) history
for other GI symptoms, and (iv) in cases of high prevalence
setting, monitoring of the cases for later development of re-
spiratory symptoms. For patients undergoing drug therapy in
hospitalized cases, evaluation for drug-related side effects is to
be monitored [12].

Prevention of feco-oral transmission

GI involvement with fecal shedding provides hard evidence to
this route being a potential health hazard. It is important to
prevent it to curb its spread. All over the world, especially in
developing countries, and more importantly as gastroenterol-
ogists, the need of the hour is to encompass the conventional
practice of hand hygiene taught to us for ages. Everyone must
avoid the conventional five “F” factors responsible for feco-
oral transmission: fingers, flies, fluids, food, and fields.
Community education programs, if possible by tele-commu-
nication, to raise awareness about safe food practices, hand
hygiene, and forbidding open defecation are cornerstones in
preventing the spread of the disease and need to be meticu-
lously implemented.

Hiatus in the available literature

The data available until now is not only inadequate but also
rigged with bias. Duration of GI symptoms, isolated or along
with other manifestations, and follow-up have not been sys-
tematically evaluated. A significant publication bias was

noted for GI symptoms [31]. Whether GI symptoms are due
to virus replication or because of mucosal immunity interac-
tions is not clear. For cases presenting with GI symptoms
initially, whether the GI tract is the first site of infection is
not known. The true impact of this infection on pre-existing
diseases such as IBD is still in its nascent stage. While early
data pointed towards no increased risk, more data over time
will spell out the real scenario. The impact of fecal shedding
on the transmission dynamics is unclear. Whether the virus
isolated in the fecal samples can be adequately cultured is not
known, and if yes, whether that factor is sufficient enough to
render the stool infective enough for transmission or not needs
to be established. Moreover, the implication of virus isolation
in sewage water on community transmission has to be ex-
plored. These and a host of other questions have to be an-
swered before we can confidently embark on future manage-
ment recommendations. Finally, peer review in the publica-
tion process is essential in maintaining the quality of publica-
tions and has to be ensured even for COVID-19 data as well.

Conclusion

GI manifestations are not uncommon in patients with COVID-
19, and more intriguing is the presence of a sub-group of these
cases presenting only with GI symptoms. Fecal shedding of the
virus objectively establishes GI tract involvement but also un-
derscores its implications on formulating preventive strategies.
Future studies and data are needed to define the role of fecal
testing for initial diagnosis or during discharge. The data and
hence the recommendations for optimum management of dif-
ficult situations such as IBD with COVID-19 are still evolving.
For the practicing gastroenterologists, not only patient manage-
ment but also personal safety is of prime importance. Resorting
to “tele-medicine” facilities for patient management, restricting
unnecessary procedures, and following strict protective strate-
gies are key to help sail through these difficult times. During
this era of COVID-19 pandemic, as more and more data keep
pouring in every day, we need to unlearn many old habits and
learn a few new ones to protect ourselves and our patients and
tread the path more carefully.
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Appendix

Panel 1  Overall reported incidence rates of gastrointestinal manifestations

» Cumulative digestive symptoms: 2%—57%

* Diarrhea: 1%-36.6%

* Nausea: 1%—22%

* Vomiting: 3.6%—-15.9%

* Abdominal pain: 1.3%—9%

« Loss of appetite: 1%—79%

* Gastrointestinal bleeding: 4%—13.7%

« Loss of taste (gustatory dysfunction): 5.6%—92.6%
* Loss of smell (olfactory dysfunction): 5.1%—98.3%
« Stool ribonucleic acid positivity: 36%—53%

Panel 2 Key recommendations for managing inflammatory bowel
disease patients during the COVID-19 pandemic

* High-risk population in the IBD cohort

= Elderly > 65 years

= Those with underlying comorbidities: hypertension, diabetes mellitus,
chronic liver diseases

= Pregnancy with IBD

= Those not in clinical and/or endoscopic remission: especially with
moderate/active disease

= Those on immunosuppressive medications: especially on prolonged,
high-dose steroids > 20 mg/day, followed by thiopurines, biological
agents, JAK inhibitors

» Summary of the recommendations by various society guidelines
regarding use of medications in IBD patients

= Protective measures to be followed: social distancing, facial masks,
hand hygiene

= Emphasis on tele-medicine services to overcome decreased hospital
visits

= Can safely continue 5-ASAs (amino salicylates) in both presumed and
active COVID-19

= To continue steroids but subsequently taper to the lowest effective dose
during active infection; budesonide can be an alternative

= To continue with thiopurines, biological agents, JAK inhibitors, but to
stop all during active COVID-19

= For the use of biological agents: prefer monotherapy; and no switching
of class; can receive infusions in a facility having SARS-CoV-2 testing
protocol; If infliximab infusion not possible, consider switching to
adalimumab (subcutaneous injection) at home (only during the period
of the pandemic)

@ Springer

Panel 2 (continued)

* Vedolizumab and ustekinumab do not increase the risk of COVID-19:
to be continued safely

= Exclusive enteral nutrition to be used if biological is not available

= Non-invasive monitoring: CRP, fecal calprotectin, procalcitonin rec-
ommended by few societies

= If a case is SARS-CoV-2 positive but asymptomatic: steroids to be
reduced to < 20 mg/day, or switch to budesonide, stop thiopurines,
methotrexate, tofacitinib, delay the dosing of monoclonal for 2 weeks
and monitor for COVID-19

= If symptomatic COVID-19 present: only continue 5 ASAs and local
therapy, oral budesonide recommended by some, rest all medications
to stop. Restart all the above after 2 weeks of resolution of symptoms

= For clinical trials, new enrolment should be postponed. For existing
ones, can continue

= In children: continue all the medications in the usual dose (no dose
reduction even if SARS-CoV-2 positive)

* Endoscopy in IBD patients during COVID-19 pandemic

= Defer all elective cases

= Emergency situations include newly diagnosed moderate/active IBD,
acute flare of IBD, inflammatory intestinal obstruction necessitating
endoscopic dilatation, to rule out CMV (Cytomegalovirus) colitis,
managing cholangitis (especially dominant stricture associated) in
primary sclerosing cholangitis with IBD

= Always triage with FTOCC protocol: fever, travel, occupation, contact,
clustering (especially in the last 14 days)

= Always test for COVID-19: naso/oro-pharyngeal swab with RT-PCR
and CECT chest if needed

= In newly diagnosed cases and acute flare of IBD:

* Rule out infectious causes (fecal calprotectin/CRP levels)

« Perform stool CDTA (Clostridium difficile), CMV DNA, stool cultures

* In moderate/severe signs of infection: perform
sigmoidoscopy/colonoscopy with biopsies

» For mild disease, 5-ASA and/or budesonide are reasonable

* For moderate/severe disease, requiring steroid treatment, strict social
distancing, and precautions to be adopted. Upfront biologicals
(subcutaneous) may be considered

= In cases of IBD with intestinal obstruction:

* Perform abdominal CT/MRI in all

« If inflammatory stenosis: perform sigmoidoscopy/colonoscopy with
biopsies with endoscopic stricture dilatation

« If fibrotic stenosis: refer to surgery

IBD inflammatory bowel disease, COVID-19 corona virus disease-19,
JAK Janus kinase, SARS-CoV-2 severe acute respiratory syndrome coro-
navirus 2, ASA amino salicylate, CRP C-reactive protein, CMV cytomeg-
alovirus, RT-PCR reverse transcriptase-polymerase chain reaction, CECT
contrast-enhanced computed tomography, CDTA Clostridium difficile
toxin assay, DNA deoxyribonucleic acid, MRI magnetic resonance
imaging
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Panel 3
patients

Key recommendations for nutrition therapy in COVID-19

Panel 4 Key recommendations for performing endoscopic procedures
during the COVID-19 pandemic

* Patients at high risk for poor outcome such as elderly and those with
multiple comorbidities should be evaluated for malnutrition

¢ Those with malnutrition should have optimized nutritional therapy by
diet counselling using weight-based formulae:

a. 27 kcal/kg/day for age > 65 years with multiple comorbidities

b. 30 kcal/kg/day for severely malnourished with multiple comorbidities

c. Protein at the rate of 1 g/kg body weight for older individuals. For
multiple comorbidities, may consider > 1 g/kg of protein

* Adequate supplementation with vitamins and minerals in cases of
malnutrition

* Regular physical activity for those in quarantine

* Oral nutritional supplements may be advocated in situation where diet
counselling and food fortification are inadequate

* For intensive care unit (ICU) admitted patients:

a. Enteral nutrition (EN) preferred over parenteral nutrition (PN) (when
gastrointestinal (GI) symptoms absent): placement of 10-12 F naso-
gastric tube. Consider post pyloric feeding if the above fails

b. PN preferred over EN when GI symptoms present and transitioning to
EN when they subside.

c. Initiation of early EN within 24-36 h of admission to the ICU or within
12 h of intubation; continuous EN preferred over bolus feeding

d. Early PN in high-risk cases (shock, bowel ischemia, high positive
pressure support is required); multi-chamber bags to be used to mini-
mize exposure while handling

e. Confirmatory abdominal X-rays should be clustered with chest X-ray
timings

f. To start with hypocaloric feeding, then increasing within 1 week to goal
of 15-20 kcal/kg actual body weight (ABW)/day and protein of
1.2-2.0 glkg ABW/day

g. Monitoring of serum triglyceride levels in those receiving propofol
and/or intravenous lipid emulsions early in their course (as COVID-19
leads to secondary hemophagocytosis in some reported cases)

h. Even in prone position: EN to be considered over PN but with a reverse
trendelenburg position to avoid gastric aspiration

¢ Pre-procedure

* Triage of indications on the basis of level of urgency

* Procedures not time-sensitive should be postponed

* Regular tele-monitoring of postponed patients to ensure that the condi-
tion does not turn urgent

* Risk stratification of cases on the basis of low, intermediate, and high
risk for COVID-19

* N95 masks recommended for all GI endoscopy procedures

* Proper separate donning and doffing area: adequate training of HCWs

* All patients should wear surgical masks

* Adequate informed consent

* In-procedure Room

* Minimize the number of personnel: only 1 endoscopist and 2 assistants
adequate

* Avoid personnel switching during procedures

* Proper hand hygiene to be followed

« Standard PPE for negative cases. Enhanced PPE for suspected/positive
cases

* Use of double gloves preferable

*» Goggles/face shield to be used

« Use of washable work boots to be used during the endoscopy session

* Negative pressure room/ HEPA filter/ use of exhaust fans

* During procedure

* Avoid aggressive suctioning and multiple catheter exchanges

* Minimum positive insufflation during endoscopy

» While using the accessory channel, the handle of the scope should be
directed down and towards the left to minimize exposures

* All specimen, including biopsies, to be handled with extra precautions

* Precaution to be followed during colonoscopy as well

* Use of gauze piece to cover instrument channel and mouth of the scope
after removal

* Endoscopist should alert the team during scope withdrawal

* Post-procedure

* Adequate disinfection with standard agents

* Disinfection of non-critical surfaces such as bedside tables, bed rails,
computers, and phones to be done after each procedure

* Disposable devices not to be reused

* A gap of at least 30 min between two procedures

* Follow-up of negative patients and health care workers for any
new-onset symptoms

COVID-19 corona virus disease-19, GI gastrointestinal, HCWs healthcare
workers, PPE personal protective equipment, HEPA high-efficiency par-
ticulate air
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