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Abstract
Background: COVID-19 was initially considered a respiratory 
disease but the SARS-CoV-2 virus can lead to serious system-
ic consequences affecting major organs including the diges-
tive system. Summary: This review brings new clinically im-
portant information for the gastroenterologist. This includes: 
the mechanisms of tissue damage seen with the SARS-CoV-2 
virus; the consequences of immunosuppression in patients 
with inflammatory bowel disease (IBD) and chronic liver dis-
ease with the additional risks of decompensation in patients 
with cirrhosis; the impact of COVID-19 on gastrointestinal 

emergencies, on gastrointestinal endoscopy, diagnosis and 
treatments. These highlight the need to understand the clin-
ical pharmacology, toxicology and therapeutic implications 
of drugs commonly used by gastroenterologists and their 
links with COVID-19. Key Messages: Any part of the digestive 
system may be affected by the SARS-CoV-2 virus, and those 
with pre-existing disease are at greatest risk of adverse out-
comes. The risk for drug-drug interactions is considerable in 
patients seriously ill with COVID-19 who often require me-
chanical 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 can 
also induce liver injury. Ongoing clinical studies will hope-
fully identify effective drugs with a more favourable risk-
benefit ratio than many initially tried treatments.

© 2020 S. Karger AG, Basel
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Introduction to COVID-19

The pandemic caused by the novel SARS-CoV-2 virus 
has led to the disease now termed COVID-19 by the 
WHO [1]. This has been followed by an explosion of in-
formation about this novel virus much of which is impor-
tant and clinically relevant to gastroenterologists. COV-
ID-19 was originally considered a respiratory disease but 
increasing evidence identified the potentially serious sys-
temic consequences involving major organs, including 
those of the digestive system. This review brings together 
the salient information relating to the digestive system, 
published up to September 2020. At the time of accep-
tance (October 2020), more than 43 million cases of  
COVID-19 have been reported worldwide with over 1 
million deaths [2]. SARS-CoV-2 is a single-stranded RNA 
virus, initially described as a serious acute respiratory vi-
rus of the coronavirus (SARS) family [3] and is similar to 
those viruses which caused the 2002–2004 SARS epidem-
ic, originating in China, and the 2012–2020 MERS out-
breaks in the Middle East. COVID-19 is closely related to 
bat coronaviruses, suggesting COVID-19 has a similar 
zoonotic origin. The virus is highly contagious and 
spreads predominantly by respiratory droplets and aero-
sol while SARS-CoV-2 has been isolated from stool but 
faecal-oral spread has not been confirmed to date.

Symptoms and Clinical Presentations

The predominant symptoms of COVID-19 infection 
in one large UK series of more than 20,000 hospitalized 
patients were fever (71.6%), cough (68.9%) and shortness 
of breath (71.2%), which reflect the case definition [4]. 
Only 4.5% presented without symptoms at the time of 
admission.

However, 3 other symptom clusters were recognized 
including firstly, myalgia, joint pain, headache and fa-
tigue and secondly abdominal pain, nausea and vomiting 
and diarrhoea. 29% of all patients reported these enteric 
symptoms, mostly in addition to the respiratory symp-
toms, and only 4% complained of enteric symptoms 
alone.

Han et al. [5], from Wuhan, the epicentre of the glob-
al pandemic, describe a unique subgroup of 206 COV-
ID-19 patients presenting to hospital, 48 (23%) with one 
or more of only digestive symptoms of diarrhoea, nausea 
and vomiting and 69 with or 48 without respiratory symp-
toms and compared them with a group of 89 with solely 
respiratory symptoms. An important clinical consider-

ation is whether these symptoms are primarily associated 
with COVID-19 or are a consequence of treatment (see 
below).

In this study [5], 67 patients presented with diarrhoea, 
which was the first symptom of the illness in 19.4% and 
lasted from 1 to 14 days (average 5.4 ± 3.1 days and with 
4.2 ± 2.2 bowel movements/day) [5]. Fever was present in 
62.4% of those with enteric symptoms, and patients pre-
sented significantly later than those with respiratory 
symptoms (16.0 ± 7.7 vs. 11.6 ± 5.1 days, p < 0.001). Pa-
tients with digestive symptoms also had a longer duration 
between onset of symptoms and viral clearance (p < 
0.001) and were more likely to have a virus (RT-PCR)-
positive stool test (73.3 vs. 14.3%, p = 0.033).

More recently, the symptoms of anosmia and dysgeu-
sia have been added to the core symptoms of COVID-19 
with olfactory dysfunction reported by 52.7% (95% CI 
29.6–75.2) and gustatory dysfunction by 43.9% (95% CI 
20.5–69.0%) [6]. It is probable that these symptoms result 
from COVID-19 neuropathy with a point of entry being 
by way of angiotensin-converting enzyme 2 (ACE 2)-ex-
pressing cells (see below) in the olfactory epithelium and 
reaching the olfactory bulb via axons extending to the ol-
factory nucleus in the pyriform cortex [7, 8].

A systematic review and meta-analysis reported pooled 
detection rates for diarrhoea, nausea or vomiting and liv-
er function tests outside the reference range and a positive 
SARS-CoV-2 faecal test [9]. There were 23 published and 
6 preprint studies with 4,805 patients with a mean age of 
52.2 years (SD 14.8), and 33.2% were female. 7.4% (95% 
CI 4.3–12.2%) reported diarrhoea and 4.6% (95% CI 2.6–
8.0%) nausea or vomiting. 20% (95% CI 15.3–25.6%) had 
an aspartate aminotransferase and 14.6% (95% CI 12.8–
16.6%) an alanine aminotransferase outside the normal 
range. A positive faecal test for SARS-CoV-2 was report-
ed in 8 studies, and viral RNA was detected in stool in 
40.5% (95% CI 27.4–55.1%) patients with a high level of 
heterogeneity. The SARS-CoV-2 virus has remained pos-
itive in stools even after respiratory tract specimens were 
negative for the virus [9]. A recent study from Hong Kong 
has shown a signature of active gastrointestinal (GI) tract 
viral infection in 7 out of 15 (47%) patients with COV-
ID-19 even in the absence of GI symptoms, which sug-
gests quiescent infection with the SARS-CoV-2 virus 
[10]. The viral activity and replication in the gut persisted 
even after respiratory tract clearance of the virus. Such 
findings continue to support the concerns for faecal-oral 
spread of COVID-19 although this has not been con-
firmed to date (see discussion regarding colonoscopy be-
low).
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These studies suggest that GI symptoms are frequent-
ly seen in patients with COVID-19, although respiratory 
symptoms remain the predominant presentation.

Pathogenesis

The pathogenesis of SARS-CoV-2 is now increasingly 
well understood, and serious disease outcomes are de-
pendent on the ability of the virus to bind to the ACE 2 
receptor which facilitates entry into epithelial cells. This 
can lead in the lungs to a severe host hyperimmune re-
sponse with a life-threatening cytokine storm resulting in 
the systemic inflammatory response syndrome [11, 12].

Virus entry into epithelial cells is achieved by way of 
the spike protein on the viral coat, which is primed by the 
cellular transmembrane serine protease 2 (TMPRSS-2) 
[13] shown in Figure 1.

In the gastrointestinal tract the mechanism is similar, 
and evidence for infection by SARS-CoV-2 has come 
from hospitalized patients who tested positive for the vi-
rus in stool. The ACE 2 receptor stained positive in the 
cytoplasm of GI epithelial cells, and staining for the viral 
nucleocapsid protein was present in the cytoplasm of gas-
tric, duodenal and rectal glandular epithelial cells al-
though not in oesophageal epithelium [14].

In inflammatory bowel disease (IBD), age, inflamma-
tion and disease location are critical determinants of intes-
tinal expression of ACE 2 disease. ACE 2 expression in the 
terminal ileum of normal controls was higher than in the 
colon, and in IBD patients ACE 2 expression was also high-
er in the terminal ileum than the colon (see below) [15].

IBD and the First Wave of the SARS-CoV-2 Pandemic

The onset of the SARS-CoV-2 pandemic has had a dra-
matic and immediate impact in the field of IBD, affecting 
the daily lives of patients, carers, health care profession-
als, and the research and academic community. Clinical 
practice has required basic redesign and re-evaluation of 
fundamental principles involved in patient management. 
As the first wave of infection subsides, it is now apparent 
that some changes were necessary as short-term precau-
tions that limited care, but other innovations such as the 
use of telemedicine, and non-invasive point-of-care bio-
marker analysis may need implementation into long-
term management.

Inevitably, the first and overriding concern was to pro-
tect the safety of patients with IBD and their health care 
professionals and carers. Anxieties have been heightened 
by the widespread use of immune-modulator and biolog-
ical agents in Crohn’s disease and ulcerative colitis, when 
treatment goals now involve full remission and mucosal 
healing. With the pandemic imminent in Europe and 
North America, these issues were discussed by opinion 
leaders and expert IBD clinicians from these regions to-
gether with the highly influential International Organiza-
tion for the Study of IBD group. A consensus emerged on 
the key issues [16, 17]. It was widely held that continuing 
immune-active therapies, with strict attention to disinfec-
tion measures, social distancing and shielding where nec-
essary, would be preferable to (indefinite) drug discon-
tinuation, and the significant associated risk of relapse, the 
latter requiring investigation, hospital attendance and po-
tentially more aggressive drug therapy or surgery.

SARS-CoV-2

Membrane
fusion

ACE 2

Genome
RNA

Receptor
Infection

S protein

Airway cell

TMPRSS2
Activation of S protein by proteolytic cleavage

Fig. 1. The dynamics of viral entry into hu-
man cells. Spike proteins on the surface of 
the SARS-CoV-2 bind to angiotensin- 
converting enzyme 2 (ACE 2) receptors  
on the surface of the target cell while the 
type II transmembrane serine protease 
(TMPRSS2) binds to and cleaves the ACE 
2 receptor. In the process, the spike protein 
is activated. Cleaved ACE 2 and activated 
spike protein facilitate viral entry, leading 
to infection. Modified from https://www.
eurekalert.org/pub_releases/2020-03/ 
tiom-nie032420.php
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In the UK, a grid system to assess risk in any individ-
ual with IBD was developed by an invited group of expe-
rienced clinicians. Patients believed to be at highest risk 
(active disease, associated need for induction therapy 
with steroids or biological agents, elderly patients and 
those with comorbidities) required to quarantine 
(“shield”), with home deliveries of food and drugs, if nec-
essary. Patients under monotherapy or combination 
therapy were advised to employ strict extended social dis-
tancing. Conventional clinics were stopped in favour of 
telemedicine, endoscopy restricted to emergency need, 
video-conferencing favoured for all clinical interaction 
where possible, and academic activities restricted. Re-
search activities in the UK and elsewhere were limited to 
COVID-19-related studies, with ongoing trials accord-
ingly affected.

Several research initiatives were established, including 
assessment of clinical experience. The SECURE registry, 
to monitor outcomes of COVID-19 in IBD patients 
worldwide, reported on 525 patients from 33 countries, 
with physician-based reporting of proven cases [18]. 
Multivariable and exploratory analyses identified factors 
that may influence severity of COVID-19 illness; impor-
tantly, the study was not designed to allow reporting of 
susceptibility to COVID-19, and data regarding disease 
activity were limited to a physician global assessment, 
rather than objective parameters. The fatality rate was 
only 3% (16 patients). On multivariable analysis the au-
thors implicated age, comorbidity, use of steroids and 
mesalazine but not of biological monotherapy with the 
outcome parameter of ICU admission or death, and spe-
cifically, steroid use or advanced age with death. Tumour 
necrosis factor (TNF) monotherapy was not implicated 
in poor outcome; however, notably, on extended analy-
ses, TNF combination therapies and mesalazine/5-ami-
nosalicylic acid monotherapy were associated with the 
outcome of hospitalization or death.

The most recent updates to the SECURE-IBD registry 
[19] bring the total number of patients covered to over 
2,280. On univariate analysis, the drugs associated with 
highest risks of adverse outcomes – ICU care, ventilation 
and death – are those on corticosteroids (19% of these 
patients developed adverse outcomes). In contrast, pa-
tients under monotherapy with either anti-TNF treat-
ment or anti-interleukin-12/23 therapy were reported to 
have only a 2–3% risk of serious adverse outcomes.

These data are complementary to recent data from 
Germany demonstrating low seroprevalence rates in pa-
tients under anticytokine therapy. Global studies are un-
der way in these patients to address this important issue 

[20]. Several publications from centres in Europe and 
North America have reported on either prevalence of 
COVID-19 in IBD patients, development of severe com-
plications or death, and assessed risk factors for these 
[21–23]. Broadly, a consensus emerges that mortality 
rates are not unduly increased in IBD compared with the 
populations studied, but advanced age, comorbid illness 
and active IBD, particularly colonic disease, are key con-
cerns within this patient population. Most recently, these 
data are complemented by those from Wuhan. Stopping 
immune-modulation and biological agents in this setting 
was considered necessary early in the pandemic and was 
associated with very low rates of COVID-19, but follow-
up data confirm that stopping these agents has already 
been associated with significant problems related to the 
management of disease relapse [24].

Dissecting the effects of individual drugs from undiag-
nosed active disease or other confounders related to study 
design is not straightforward, but clearly important [25]. 
Great concern surrounds the prior use of corticosteroids, 
and this is re-enforced by data from individual centres. 
As a counterpoint, however, the RECOVERY study 
makes a compelling case for the use of corticosteroids in 
severe COVID-19, and perhaps timing of steroid use, rel-
ative to infection, or relative to the development of a  
COVID-19-related “cytokine storm” will prove critical. 
Ongoing studies will determine whether anti-TNF mono-
therapy may have a beneficial effect on abrogating the 
immune-mediated lung and systemic damage in severe 
COVID-19 disease. Controversies regarding mesalazine 
therapy are unexpected, but in the SECURE-IBD registry 
[18] the odds ratio (OR) for mesalazine is 3.1 (95% CI 
1.3–7.7). It is unclear whether there are confounding is-
sues or whether this may be a signal that needs detailed 
exploration [26].

Until more data are presented, it seems appropriate to 
advocate early and careful strategies for detection and 
treatment of active disease, limiting steroids if possible, 
using monotherapy with biological agents rather than 
combination therapy and otherwise observing conven-
tional guidelines for drug management [25]. During the 
height of the pandemic, elective and emergency surgeries 
were associated with high complication rates, highlight-
ing the need for targeted and effective medical interven-
tions.

Mechanistic studies to assess risk factors for SARS-
CoV-2 infection within the IBD population have focussed 
on the regulation of the expression of the key molecules 
involved in viral recognition and epithelial cell entry, 
ACE 2 and TMPRSS2 in the ileum and colon, and wheth-
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er drugs used for IBD might alter this expression and in-
crease vulnerability to local or systemic disease. Gene and 
protein expression data suggest that age, disease activity 
and disease location are key determinants, with confir-
matory data demonstrating increased ACE 2 expression 
in active colonic disease and increased TMPRSS2 in ileal 
inflammation [15, 27]. These data require functional ex-
ploration, as do the effects of specific drugs implicated in 
clinical data sets as potentially determining severity or 
susceptibility.

As the first wave of the pandemic resolves, new issues 
are surfacing in defining new parameters for resumption 
of “normal” life. For patients who have been in quaran-
tine, there are inevitable concerns regarding socialization 
and re-integration, which require to be sensitively ad-
dressed as new data emerge. For clinicians, the need to 
resume safe delivery of optimum care is paramount, and 
as a key exemplar, endoscopic assessment and surveil-
lance, and training and teaching, have been heavily im-
pacted [28]. Academic activities, clinical trials and basic 
and translational laboratory research have all been paused, 
and major grant funding has been directed inevitably to-
wards COVID-19 at the expense of other studies.

Clear benefits may follow from this worldwide crisis in 
health care. Telephone and video consultations have be-
come popular among patients, clinicians and health care 
providers, as have strategies for telemonitoring such as 
the innovative True Colours programme [29]. The need 
for non-invasive point-of-care testing is apparent with as-
sociated research in biomarker discovery. Strategies for 
personalizing care and delivering stratified medicines to 
provide effective and safe medicines, whilst withdrawing 
ineffective therapies are also identified as a key unmet 
need and represent the focus for ongoing work.

COVID-19 in Chronic Liver Disease

Early reports of COVID-19 described frequent de-
rangements of liver chemistry together with a correlation 
between changes and disease severity, so raising concerns 
of direct hepatic injury [30, 31]. Most prominent were el-
evations of serum transaminase activity, with mild jaun-
dice in a minority but only very few patients developing 
impaired synthetic function. Further, some authors de-
scribed hepatocyte apoptosis with mitochondrial swell-
ing, endoplasmic reticulum dilatation and glycogen gran-
ule decrease together with widespread necrosis in patients 
with fatal COVID-19 [32]. However, other autopsy and 
biopsy studies have reported that, whilst SARS-CoV-2 

RNA is present in the livers of COVID-19 patients [33], 
histological findings were primarily consistent with shock 
liver [34] or pre-existing liver disease [35]. It has been sug-
gested that the histological changes reported in early se-
vere cases are in fact best explained by the effects of a cy-
tokine storm [36]. Consistent with this interpretation of 
indirect hepatic injury are the observations that hepatic 
ACE 2 receptor expression is biliary not hepatocellular, 
and that both biochemical cholestasis and histological bil-
iary damage are uncommon in COVID-19 [37–39].

Whether patients with pre-existing chronic liver dis-
ease (CLD) with COVID-19 present with a different clin-
ical syndrome from those without CLD remains unclear. 
Symptoms reported to date appear broadly consistent, al-
though perhaps with more prominent gastrointestinal in-
volvement in CLD [40]. Outcome data in CLD patients 
with SARS-CoV-2 infection are still being collected but 
appear to indicate a greatly increased risk of death, and 
that this risk increases with severity of liver disease such 
as increased Child-Turcotte-Pugh class or model for end-
stage liver disease [40–42]. Supporting these primarily 
hospital-derived studies is the observation that undiffer-
entiated CLD is associated with an approximately 60% 
increase in risk of death from population baseline in a 
large primary care cohort study [43]. A key challenge in 
interpreting such studies is, however, accounting for con-
current risk from comorbidities such as obesity and other 
metabolic factors [44], and also in accounting for the cor-
relations between cirrhosis and other major risk factors 
for COVID-19 outcome, such as deprivation and associa-
tions with ethnicity [45]. In addition to poorer outcomes 
from COVID-19, frequent hepatic decompensation is re-
ported amongst patients with pre-existing cirrhosis [40–
42]; consistent with this, guidelines recommend SARS-
CoV-2 testing in hepatic decompensation even in the ab-
sence of respiratory symptoms [46–48].

The effects of the SARS-CoV-2 pandemic on health 
care provision are wide-ranging and likely to affect the 
care of patients with CLD with, as yet, unquantified ef-
fects on hepatocellular carcinoma surveillance, oesopha-
geal variceal surveillance, viral hepatitis care, and immu-
nosuppressive treatment regimens (e.g., greater use of 
budesonide in preference to prednis(ol)one) for patients 
with autoimmune disease [49–51]. Further, increased al-
cohol consumption, drug use and rates of obesity are 
forecast following the epidemic and may be predicted to 
fuel the development of further CLD [52, 53]. Reductions 
in organ availability, pressure on intensive care beds and 
altered prioritization schedules have already affected 
those CLD patients awaiting transplantation [54].
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At present, remdesivir and dexamethasone represent 
the two major drug options for COVID-19 [55–57]. De-
spite no significant differences in biochemical liver in-
jury compared with placebo in one trial [54], cirrhosis 
patients and those with significant elevations of trans-
aminase activities were excluded from recruitment to the 
major study on remdesivir, and currently patients with 
decompensated cirrhosis and transaminase elevations  
> 5 × ULN are recommended not to receive remdesivir 
[55, 56]. Reactivation of chronic hepatitis B with dexa-
methasone therapy must be considered, especially where 
the virus is endemic [57, 58]. The reported benefit from 
corticosteroid therapy highlights the uncertainty regard-
ing the relative risk of COVID-19 to CLD patients re-
quiring immunosuppression, particularly those with au-
toimmune hepatitis, where data to guide care are urgent-
ly needed [50].

Management of immunosuppressive therapy and 
drug-drug interactions (DDIs) in patients with a history 
of liver transplantation, infected with COVID-19, must 
be balanced to permit an adequate immune response 
whilst avoiding rejection. Reducing immunosuppression 
to the most acceptable has been proposed, especially in 
the setting of lymphopenia or worsening infection, al-
though evidence to guide such dose adjustments is lack-
ing and, indeed, routine reduction is currently advised 
against by major guidelines [46–48]. In a series of 151 
liver transplant patients with SARS-CoV-2 infection, 
there was no increase in mortality compared to age-, sex- 
and comorbidity-matched controls [59]. Moreover, a na-
tionwide study from Spain supports these findings of no 
apparent additional risk to those with a liver transplant 
[60]. DDIs between COVID-19 repurposed drugs and 
immunosuppressants in liver transplant recipients may 
have deleterious consequences [61]. Chloroquine-based 
regimes or remdesivir appear to be safe, while boosted 
protease inhibitors should be avoided [62].

COVID-19 is negatively affecting patients with liver 
malignancies. A multidisciplinary team [63] reviewed the 
standard management options for hepatocellular carci-
noma and proposed treatment recommendations related 
to COVID-19 for the different stages of hepatocellular 
carcinoma in relation to surgery, locoregional and sys-
temic therapies. When resection is unavailable, alterna-
tives for cholangiocarcinoma include systemic therapy, 
local ablative therapies, transarterial radioembolization 
with deferred resection and surveillance [63].

From the perspective of the liver, SARS-CoV-2 seems 
to be primarily of indirect concern: evidence for direct 
injury to the liver is limited but those with advanced cir-

rhosis appear at risk of decompensation and death from 
the systemic response seen in COVID-19; the indirect ef-
fects of the pandemic seem likely to have major effects on 
liver patients in impeding standard clinical care and in 
creating conditions conducive to the development of ad-
ditional CLD.

COVID-19 and the Upper Gastrointestinal Tract

Early reports from China, all based on retrospective 
data, reported the prevalence of GI symptoms in COV-
ID-19 cases between 11.4 and 50% [64, 65]. In a meta-
analysis involving over 4,000 patients, the prevalence of 
GI symptoms was 17% [66]. GI symptoms presenting as 
an initial symptom cluster of COVID-19 infection has 
been reported in 3 up to 10% of adult patients and more 
frequently in children. Although upper GI symptoms are 
frequently present, the most serious GI symptom in the 
context of COVID-19 is severe diarrhoea.

Oesophageal symptoms directly associated with the 
SARS-CoV-2 infection are not reported but heartburn is 
frequent, as in the general population and requires a stan-
dard approach with proton pump inhibitors (PPIs) or H2 
receptor antagonists (H2RAs). The observation of an ap-
parent clinical benefit with famotidine in COVID-19 pa-
tients, who were taking the drug for acid-related reflux, 
prompted a small study which reported an improved clin-
ical outcome in COVID-19 patients [67], further con-
firmed in a propensity score matched retrospective co-
hort study [68]. The controversial observations concern-
ing negative effects of PPI use and COVID-19 and these 
positive results with famotidine are addressed under 
pharmacotherapeutic considerations for GI treatments in 
COVID-19 patients.

Upper GI tract symptoms may include loss of appetite 
(anorexia), nausea, vomiting and/or abdominal pain.

Anorexia is the most frequently reported symptom, al-
though it is quite non-specific. Among the mechanisms 
considered are the systemic inflammation and malaise 
(fatigue) associated with the SARS-CoV-2 infection and 
also the need for various medications, which may include 
analgesics, antipyretics, antibiotics etc (see below). Neu-
rosensory effects such as dysgeusia and anosmia are often 
reported in patients with a mild clinical course [69] and 
may contribute to diminished appetite and even nausea.

Direct functional damage of the GI tract by viral inter-
action with the squamous and columnar epithelium me-
diated by ACE 2 receptor interference is likely to occur. 
However, the expression of ACE 2 receptors is signifi-
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cantly lower or absent in the oesophagus and stomach as 
compared to the intestine [13, 70, 71].

A lower expression in the oesophageal and gastric as 
compared to intestinal mucosa is also true for the serine 
protease complex TMPRSS2 [71]. So, although direct vi-
ral 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.

In the absence of prospective endoscopy-based stud-
ies, reliable data on peptic ulcer prevalence and complica-
tions are not available. Endoscopy should be reserved for 
patients with bleeding (see below). Medical management 
of dyspeptic symptoms should rely on standard treat-
ments.

Pancreatic Disease and COVID-19

The point prevalence of SARS-CoV-2 infection pre-
senting as acute pancreatitis is 0.27% among patients hos-
pitalized with COVID-19. Idiopathic pancreatitis was the 
most common aetiology in this group (69%) compared to 
21% in patients who were COVID-19 negative. Black and 
Hispanic races with pancreatitis were more likely to be 
diagnosed with COVID-19 after multivariate analysis 
[72].

In a small clinical series of patients with COVID-19 
pneumonia, pancreatic injury with mild clinical manifes-
tation was detected in 9 of 52 patients (17%). In these pa-
tients, the authors noted a higher incidence of loss of ap-
petite and diarrhoea with increased pancreatic serum en-
zyme elevation, which they interpreted as pancreatic 
injury [73]. Pancreatic serum enzyme elevations need to 
be interpreted with caution. In the absence of severe ab-
dominal pain, such findings cannot be attributed to pan-
creatic injury and pancreatitis, without further appropri-
ate investigations. Conversely, it is not possible to exclude 
minor, subclinical cellular or vascular damage which is 
not detectable by radiological imaging. Further explana-
tions for elevated pancreatic enzyme measurements in se-
rum may result from an imbalance between production 
and degradation of amylase and lipase or an increased 
absorption of these macromolecular enzymes by a leaky 
gut [74].

Among postulated mechanisms responsible for the in-
duction of mild pancreatic injury, a direct cytotoxic viral 
involvement is possible since the expression of ACE 2 re-
ceptors in the pancreas, and particularly in pancreatic is-
lets, has previously been described in the context of SARS-
CoV-2 infection [13, 71, 75]. The TMPRSS2 and ACE 2 

receptor, which together facilitate cell entry of the virus, 
were found on pancreatic ductular cells but causality is 
unproven [71]. Secondary pancreatic enzyme abnormali-
ties as a non-specific consequence to the severe illness and 
drugs prescribed to treat it may sound more plausible. 
Reports, first from Wuhan [73] and more recently from 
the USA [76, 77] have reported cases in young people who 
were either overweight or obese with atypical, acute but 
proven pancreatitis in the context of a SARS-CoV-2 in-
fection. The pattern of pancreatic inflammation was un-
usual with mild pancreatic oedema but without peripan-
creatic necrosis, and with distinct duodenal/periduode-
nal inflammation accompanied by a profound systemic 
inflammatory response [76, 77]. The largest case series of 
clinical outcomes was reported from the USA [78]. There 
were 339 patients with acute pancreatitis managed be-
tween March and June 2020, 75 (22%) of whom were PCR 
positive for SARS-CoV-2, 14 (18.7%) tested positive for 
COVID-19. There were no significant differences be-
tween infected patients and those not infected with re-
spect to age, gender, ethnicity or body mass index. Those 
who were COVID-19 positive had a higher Charlson Co-
morbidity Index, and Bedside Index of Severity in Acute 
Pancreatitis scores were significantly higher in the COV-
ID-19-positive patients. Alcoholic and idiopathic acute 
pancreatitis were predominant in the non-infected pa-
tients and significantly different from the COVID-19 co-
hort, and mortality was significantly higher in those with 
existing COVID-19 who displayed more multi-organ and 
persistent organ failure. There were no significant differ-
ences in the pattern of acute pancreatitis between the co-
horts. Thus, it seems most probable that COVID-19-as-
sociated acute pancreatitis is more frequently related to 
the severe systemic disease and multi-organ complica-
tions rather than directly by the virus.

It is noteworthy that camostate mesylate, a serine pro-
tease inhibitor used for the treatment of pancreatitis in 
Japan, is active against TMPRSS2 and inhibits SARS-
CoV-2 infection in human lung cells and is currently be-
ing evaluated in clinical trials [13]. On the other hand, 
hydroxychloroquine promoted for treatment of COV-
ID-19 has been shown to induce pancreatitis in experi-
mental settings [79].

GI Emergencies in COVID-19 Patients

GI emergencies during the COVID-19 pandemic rep-
resent a challenge in clinical practice. Diarrhoea is the 
most common GI symptom associated with COVID-19, 
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but it is usually mild. However, some patients report se-
vere diarrhoea with electrolyte disturbances or bloody, 
inflammatory diarrhoea during or before onset of pulmo-
nary symptoms [80, 81].

Patients with severe COVID-19 were more likely to 
have gastrointestinal symptoms, especially abdominal 
pain [82, 83], which often requires emergency consulta-
tion. Among the differing causes, some cases of acute 
pancreatitis have been reported to be primarily induced 
by the SARS-CoV-2 virus [74, 75, 78] (see above). There 
are several reports of acute cholecystitis. One recent re-
port provides well-documented presentations of two  
COVID-19 patients with acute acalculous cholecystitis, 
both presenting before the overt appearance of COV
ID-19 disease [84]. Radiological evidence supported by 
post-mortem evidence in one of the cases indicates the 
involvement of the gallbladder and biliary tract in the 
SARS-CoV-2 infection. This might be expected since 
gallbladder epithelial cells and bile duct cells express ACE 
2 and could thus be a target for the virus.

GI bleeding is one of the most frequent reasons for 
emergency consultation. During the pandemic outbreak 
of SARS-CoV-2 virus, GI bleeding requiring the presence 
of a GI specialist can occur in patients suffering from  
COVID-19, but also in patients not suffering from this 
infection. GI bleeding in patients with COVID-19 is not 
as frequent as other GI symptoms. A recent review article 
of 2,023 cases with COVID-19 [85] reported the presence 
of GI bleeding in 2 out of 15 studies, with a frequency of 
4% in one study of 52 critically ill patients [86] and of 
13.7% in another with 73 hospitalized patients [14]. Other 
isolated cases or case series have also been reported, usu-
ally in patients with respiratory symptoms or pneumonia, 
but also as the first symptom of the disease [86–91]. The 
cause of the bleeding is often not identified, since endo-
scopic procedures are not always performed, and patients 
are managed conservatively with high-dose PPIs [92]. 
When an upper GI endoscopy was performed, GI mucosal 
herpetic-like erosions and ulcers with biopsies testing pos-
itive for the SARS-CoV-2 virus have been reported [93]. 
In 24 upper GI endoscopic procedures performed in pa-
tients with COVID-19 in one study, 75% had lesions in-
cluding oesophagitis (20.8%), duodenal ulcer (20.8%), 
erosive gastritis (16.6%), neoplasm (8.3%) and Mallory-
Weiss tear (4.1%), but no data on the indication for per-
forming the endoscopic procedures were given [93].

Lower GI bleeding may also require emergency  
consultation and is being reported in association with 
COVID-19. One study, from Italy, showed a high propor-
tion of lesions in patients with COVID-19 who under-

went colonoscopy (the reason for the procedure was not 
specified), including segmental colitis associated with di-
verticulosis (25%), haemorrhagic ulcerative colitis (5%) 
and ischaemic colitis (20%) [93]. An ischaemic cause of 
GI bleeding in COVID-19 patients was confirmed in oth-
er case reports attributed to SARS-CoV-2 infection, after 
other aetiologies for haemorrhagic colitis had been ex-
cluded [94]. The ischaemic aetiology of these bleeding le-
sions has been attributed to a thrombotic dysfunction, 
due to excessive inflammation, a hypoperfusion state or 
even a direct inflammatory effect on the GI mucosa [95]. 
The increased levels of D-dimer and fibrinogen found in 
many patients with COVID-19 may underlie not only the 
frequent peripheral and pulmonary thrombosis, but of 
the intestinal hypercoagulable state leading to ischaemic 
events [96–98].

It would be of particular interest to analyse the inci-
dence of stress ulcer and GI bleeding in critically ill pa-
tients on mechanical ventilation, which has been fre-
quently needed in severe cases of COVID-19. However, 
contrary to expectation, to date very few data are available, 
and no studies have focussed on this expected complica-
tion. In one series of 73 Chinese patients, a single patient 
with severe respiratory distress treated with venovenous 
extracorporeal membrane oxygenation, had coffee ground 
aspirate from the nasogastric tube and a positive faecal oc-
cult blood test, but no mucosal damage was identified 
[14]. In another study of GI bleeding cases (melena and or 
haematemesis) with COVID-19, 1 of 6 patients with pneu-
monia and severe respiratory distress and with an endo-
tracheal tube had bleeding, but endoscopy was not per-
formed in any of the 6 cases, and the patients responded 
within 24 h to conservative measures [91, 99]. The pau-
city of data about potential bleeding linked to stress ulcers 
in patients during mechanical ventilation with COVID-19 
may result from several reasons, the most relevant being 
that endoscopic procedures are not performed or are 
avoided where the benefit-risk ratio is debatable. Another 
reason is that the actual occurrence of stress-related mu-
cosal bleeding is very low and, perhaps, counterbalanced 
by the increased hypercoagulability state found in these 
patients [96]. It might also be due to both factors acting 
together with the current widespread use of intravenous 
PPIs in ICUs. As a prophylactic therapeutic measure, PPI 
treatment is more effective than H2RA in the prevention 
of stress ulcer and upper GI bleeding with a similar risk of 
nosocomial pneumonia [99].

Conversely, other common GI emergencies not linked 
to the SARS-CoV-2 virus still can occur during the pan-
demic. This also represents a challenge in clinical prac-
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tice, not only because patients and health professionals 
are at high risk of acquiring the infection in hospitals 
which are mostly dedicated to treating COVID-19, but 
because most GI services have dramatically reduced the 
number of procedures to contain the spread of the dis-
ease. Several studies have reported a sharp decrease in the 
number of GI emergency endoscopic procedures, both 
linked to a reduction in the number of patients requiring 
medical attention and a reduction in the number of pro-
cedures performed in patients with GI emergencies. In 
Austria there was a 55% decline in non-variceal upper GI 
bleeding events, although there was no change in variceal 
bleeding [100]. In a study from New York, USA, patients 
with GI bleeding admitted during the pandemic had 
more severe events and poorer outcomes compared to 
those admitted prior to the pandemic [101]. When the 
analysis was performed excluding patients with COV-
ID-19, the association still persisted suggesting that these 
data reflect the patients’ reluctance to be referred to hos-
pital during the pandemic, and/or a higher threshold for 
hospital admission [101]. Alternatively, in order to re-
duce, mitigate and control the COVID-19 pandemic and 
optimize resources, health care systems and GI units in 
particular have restructured their daily operations and 
activity. This has obligated medical teams to define which 
procedures could be deferred or performed based on their 
medical urgency taking account of the COVID-19 and 

procedural risks of spreading the disease and the expected 
outcomes for the patient. These procedures include diag-
nostic or therapeutic upper and lower endoscopy, their 
indication and the availability of appropriate personal 
protection equipment. Table 1 suggests a modified pro-
posal from that issued by the Kaiser Permanente in 
Northern California that can serve as reference for other 
institutions [102]. Further helpful directions have been 
suggested by an international group of experts [103]. 
They looked at the impact of COVID-19 on GI servic- 
es and the implications for patients who do not have  
COVID-19 but do have GI problems during the pandem-
ic. They identified three phases of the disease, the acute 
phase, the adaptation phase and the consolidation phase, 
and provide useful proposals to organize the approach to 
maximize the effectiveness of services and to mitigate 
risks for GI patients during this new era of COVID-19.

Endoscopic and Other GI Interventions in COVID-19 
Patients

The large number of COVID-19 cases has led to radical 
changes in endoscopy services as clinicians have tried to 
continue offering patients what are often life-saving ser-
vices during this airborne viral pandemic. This has led to 
necessary reductions in unit throughput to maintain the 

Table 1. Scheme to prioritize gastrointestinal procedures based on medical urgency and risk of procedural risk and COVID-19 in pa-
tients

Medical emergency

Low2 High3

Covid-19 and 
procedure risk

Low risk
Patients: 
negative testing; no symptoms; no close contact 
with COVID-19 patients
Procedure: 
not aerosol generating1

Consider non-procedural care  
if available, and evaluate the 
potential consequences for long 
waiting time due to deferred 
procedures

Proceed with the 
appropriate procedure for 
the medical urgency 

High risk
Patients: 
positive testing; suspected symptoms; close contact 
with COVID-19 patients
Procedure: 
aerosol generating1

Shared decision-making to 
consider non-procedure care

Optimize pre-procedure 
health based on 
potentially modifiable risk 
factors known to improve 
outcomes while awaiting 
procedure date

1 Endoscopic aerosol-generating procedures include all upper gastrointestinal (GI) tract procedures. 2 Low medical urgency includes 
all screening and surveillance procedures, as well as diagnostic and treatment procedures of suspected benign diseases. 3 High medical 
urgency includes severe GI bleeding, cholangitis due to common bile duct stones, malignant upper GI or colonic occlusion, high suspi-
cion of malignant disease and all urgent surgical procedures. Individual evaluation needed. Modified from Rouillard et al. [102].
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safety of patients and staff, with activity in the UK drop-
ping to 5% of normal at the pandemic peak, and interna-
tionally a reduction of 85% was reported [104, 105]. This 
has led to a backlog of cases leading to real concern about 
cancer progression and delayed diagnoses with an equal 
or greater impact on mortality than the COVID-19 pan-
demic, with an estimated 6,280 additional cancer deaths 
overall in England and over 33,890 in the USA [106].

Upper GI endoscopy procedures with open suction-
ing, including endoscopic retrograde cholangiopancrea-
tography, endoscopic ultrasound and transnasal endos-
copy, are considered aerosol-generating procedures 
(AGPs) [107]. The virus-carrying aerosols are not well 
blocked by the use of standard surgical masks, and all 
guidelines currently recommend the use of level 2 per-
sonal protective equipment (PPE) for such procedures in-
cluding FFP3 masks, visors, head coverings, long-sleeved 
fluid-resistant gowns, two pairs of gloves and shoe cover-
ings or cleanable shoes [108–111]. It is time consuming 
to put on, “don,” and remove, “doff,” the latter being es-
pecially critical to do in the correct safe sequence to avoid 
infection from the PPE itself. It is also hot and unpleasant 
to work in PPE, and it severely impedes communication 
between team members, with sessions usually lasting for 
a maximum 2–3 h. The number of patients that can be 
endoscoped on a single list is estimated to be reduced by 
50% in level 2 PPE [112–114]. Nevertheless, when applied 
properly, level 2 PPE appears effective in keeping staff and 
patients safe [115]. Upper GI physiological investigations 
requiring nasal intubation (oesophageal manometry, im-
pedance/pH studies, small bowel manometry etc.) are 
also considered AGPs and require level 2 PPE, but lower 
GI physiological studies are not [116]. Breath tests under-
taken by GI labs including hydrogen methane breath 
tests, 13C urea breath tests, etc. could be considered AGPs; 
however, many of these can be administered by post in 
the home environment.

Lower GI endoscopy may also be aerosol generating, 
but different groups have viewed this risk differently. Vi-
ral RNA is detectable in stool and has been detected even 
in sewage plants, but it is unclear whether this translates 
into viable virus. There is some evidence that colonic flu-
id rapidly inactivates viral particles, and early small stud-
ies did not detect viable virus [117–119]; however, one 
study looking at those with a detectable viral RNA stool 
load did isolate viable virus in 2 of 3 patients [113]. There-
fore, lower GI endoscopy may have a substantially lower 
risk of passing on infection, and some societies and guide-
line groups, but not all, have recommended lower levels 
of PPE (level 1: surgical mask, visor, head covering, long-

sleeved apron, one set of gloves) on this basis if patients 
have had negative nasopharyngeal PCR swabs for COV-
ID-19 [13, 120]. This allows closer to normal room 
throughput, at 70–80% of normal. CT colonography is 
not considered an AGP, but level 1 PPE (as above) is rec-
ommended [121].

The BSG has recently recommended that with tele-
phone triage and swabbing pre-procedure in low preva-
lence areas, all endoscopy (including upper GI AGPs) are 
acceptable in level 1 PPE [122]. This is in part on the basis 
that in a recent multi-centre study of 6,200 patients who 
had all had telephone triage and half had PCR swab test-
ing, where no patient or member of endoscopy staff was 
shown to have contracted COVID-19 within 14 days of 
their procedure [123]. However, this is not universally ac-
cepted with international variation here. Endoscopy units 
also need to adapt to the pandemic, with the development 
of “cold” or “COVID-minimized” facilities being recom-
mended which actively seek to exclude COVID-19 by 
telephone triage of all patients 5–7 days before appoint-
ment and nasopharyngeal PCR swabs 48–72 h before the 
procedure [114]. Units need to arrange for social distanc-
ing avoiding build-ups in reception, recovery or discharge 
areas, ideally a linear flow through the unit to avoid pa-
tient pathways crossing and sufficient time between pro-
cedures for aerosols to settle, depending on room air ex-
changes, and for appropriate levels of endoscopy suite 
cleaning between cases. Units should separate “cold” 
elective work from “hot” emergency work where the pa-
tient is either known to have COVID-19 or there is insuf-
ficient time to establish COVID-19 status [114]. These 
requirements also contribute to the slower running of 
units despite level 1 PPE. In some areas which did not 
have a significant viral peak and still have low prevalence, 
far fewer measures have been required, and endoscopy 
has been minimally interrupted and indicates what might 
be achieved by a reappraisal of the services and introduc-
tion of strategies of mitigation [103].

Despite the development of COVID-19-minimized fa-
cilities, patients have been reluctant to attend hospitals 
for medical emergencies or in cases where they are at high 
risk of a serious adverse medical outcome. Patients’ atti-
tude to risk perception as a barrier to GI endoscopy has 
recently been published [124]. Anecdotally, in the service 
at the John Radcliffe Hospital, Oxford, UK, 1/3 of patients 
with a positive faecal immunochemical test (FIT) who 
have a cancer probability rate of 8–10% and were booked 
as part of the UK National Bowel Cancer Screening Pro-
gramme, were unwilling to come for urgent colonoscopy, 
preferring to wait. This is very similar to the figures in an 
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Italian survey of non-attendance rates for “fast-track” ur-
gent procedures which increased as the pandemic pro-
gressed [125]. It is critical that we develop mechanisms to 
find a way to deliver risk messages that allow patients to 
make rational decisions about their optimal care at a time 
of high anxiety generated by the press and social media 
[126]. Patient concern about catching COVID-19 through 
attendance for endoscopy has led to some guidance docu-
ments to recommend daily symptom checks for endos-
copy staff, and one off or even regular retesting in high 
prevalence areas [111, 122]. If staff are infected, recent US 
CDC guidance has moved from a symptom and test-
based strategy to confirm negativity to a time-based strat-
egy for return to work [127]. Health care workers with 
mild to moderate COVID-19 may return after 10 days if 
fever free and symptoms are improved and not severely 
immunocompromised.

The backlog of cases and reduced endoscopy unit 
throughput expose patients to the serious risk of harm and 
worse outcomes due to the long waits for procedures, even 
if they are willing to attend. Emergency endoscopy for GI 
bleeding, bolus obstruction and cholangitis has largely 
continued, but we need to risk stratify elective patients as 
endoscopy services resume so that those at highest risk re-
ceive endoscopy first. This is perhaps simplest for lower GI 
endoscopy where quantitative FIT testing is widely and 
cheaply available, and with a cut-off at 10 ng/g (qFIT10) is 
both sensitive and specific for colorectal cancer in symp-
tomatic patients. Use of FIT10 would allow detection of 
80–90% of the cancers in a cohort with the need to urgent-
ly colonoscope only 10% of the patients [128, 129]. Model-
ling suggests that use of FIT10 could salvage 90% of the life 
years lost due to cancer diagnosis delays [130]. Calprotec-
tin is already established for IBD diagnosis and monitor-
ing [131]. For upper GI endoscopy biomarkers are less well 
established, but there is a need to avoid doing low-yield 
endoscopy, for example, dyspepsia without alarm features 
or simple reflux responding to PPIs. It seems likely in the 
post-COVID-19 era that endoscopy will be increasingly 
driven by pre-endoscopy biomarkers with expected higher 
rates of advanced imaging and therapeutic procedures per 
case, leading to “precision endoscopy.”

Pharmacotherapeutic Considerations for GI 
Treatments in COVID-19 Patients

Both the pharmacological and non-pharmacological 
managements of COVID-19 are outside the scope of this 
review. However, there are several comprehensive re-

views [132–134] to which the reader is referred. In this 
final section we highlight the impact of SARS-CoV-2 in-
fection and its treatments on the management of GI and 
liver diseases.

According to two systematic reviews [9, 135], the 
pooled prevalence of diarrhoea in patients with COV-
ID-19 is 7.4–7.7%, with a much higher figure of 18.3% in 
studies from outside China. Diarrhoea usually developed 
during hospitalization, with a minority presenting on ad-
mission. Since stool cultures for Clostridium difficile were 
negative in all patients and faecal leucocytes or calprotec-
tin values not presented, diarrhoea may have been related 
to drug treatment(s) [135]. Some repurposed drugs 
against SARS-CoV-2 such as antivirals, especially lopina-
vir-ritonavir combinations, antimalarials and antimicro-
bials can induce diarrhoea, nausea and also vomiting. 
Since drug discontinuation is not always possible, antidi-
arrhoeal compounds must be given to prevent dehydra-
tion and electrolyte disturbances. However, to avoid de-
laying viral clearance [9, 136], 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, 9, 66] need treatment to prevent dehydra-
tion and avoid interference with non-invasive ventila-
tion, when needed. Anti-emetics should be used with cau-
tion since these drugs prolong the QTc interval [136], es-
pecially when combined with other drugs being used for 
COVID-19 such as chloroquine, hydroxychloroquine 
and azithromycin (see below).

The gut-lung axis is bidirectional, and endotoxins and 
microbial metabolites can impact the lung through the 
bloodstream and, when lung inflammation occurs, it can 
affect the gut microbiota [137]. Several studies show that 
respiratory viral infections are associated with a change 
in the intestinal microecology [138]. Compared with con-
trols, COVID-19 patients show significant alterations in 
faecal microbiota, with enrichment of opportunistic 
pathogens and depletion of beneficial commensals in-
cluding Lactobacilli and Bifidobacteria, on admission and 
during hospitalization [139–141]. Depleted symbionts 
and gut dysbiosis persisted even after clearance of SARS-
CoV-2 and resolution of respiratory symptoms [141]. 
Probiotics with anti-inflammatory effects could be useful 
to restore the intestinal microecology and prevent sec-
ondary bacterial infection in patients with COVID-19 
[142–144]. However, not all probiotics are alike. Al-
though probiotics shorten the duration of acute respira-
tory infections [145] and reduce the rate of ventilator-
associated pneumonia in critically ill patients on mechan-
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ical ventilation [144, 145], blind use of conventional 
probiotics for COVID-19 is not recommended until re-
sults of well-designed clinical trials with specific probi-
otic formulations are available [146].

Due to stool viral shedding [66] the potential risk of 
transmission of SARS-CoV-2 during faecal microbiota 
transplantation should also now be considered when 
planning such a procedure and selecting the donor. In 
endemic regions, an international panel of experts [147] 
recommended the RT-PCR assay in all potential donors, 
even when asymptomatic or having no history of high-
risk travel or contacts. Alternatively, donor stools should 
be stored and quarantined for 30 days before use and re-
leased only if the donor has not developed symptoms.

Patients with IBD and GI cancer represent a challenge 
for gastroenterologists and oncologists with patients on 
immune-modulating treatments and biological and/or 
cytotoxic drugs [148]. Despite continuing current (mono- 
or combination) therapies [17], the prevalence rate of 
COVID-19 [149–151] or development of severe compli-
cations in IBD patients is not increased [22, 150]. Cor
ticosteroids and mesalazine are risk factors for severe 
COVID-19 among IBD patients, but this is not the case 
for TNF antagonists [18], such as infliximab which seems 
useful to treat both the underlying inflammation and 
SARS-CoV-2 pneumonia by countering the cytokine 
storm [21, 152]. The SECURE-IBD registry [153] will al-
low a comprehensive outcome assessment of IBD pa-
tients with concomitant COVID-19, treated with differ-
ent therapies.

Cancer patients may be immunocompromised due to 
their underlying malignancy or anticancer therapy and 
carry multiple risk factors, placing them at higher risk of 
developing infections. Compared to the general popula-
tion, the increased risk of contracting SARS-CoV-2 is es-
timated to be twofold [154]. For GI cancer patients, limit-
ing the risk of infection without compromising the treat-
ment of the cancer should be the goal. Whenever possible, 
surgery should be postponed during the epidemic and 
oral chemotherapy should be favoured [155]. When 
needed, radiotherapy should follow the RADS principle 
(remote visits, avoid radiation, defer radiation, shorten 
radiation) [156].

Overt GI bleeding calls for endoscopic evaluation but 
during the pandemic urgent procedures were often de-
ferred [157], giving priority to aggressive medical man-
agement. For both peptic lesions (which are observed in 
75% of upper GI endoscopies [85]) and upper GI bleed-
ing, PPIs are indicated (oral or intravenously, respective-
ly) [92, 158], but, taking into account the many cotreat-

ments in COVID-19 patients and the fear of DDIs, com-
pounds with little or no interaction with CYP 450 
(pantoprazole or rabeprazole) should be preferred [158]. 
Because of the coagulopathy driven by SARS-CoV-2 in-
fection [96, 97], patients are often treated with medium 
or high-dose anticoagulants [159]. NSAIDs and single or 
dual antiplatelet therapy are all risk factors for upper GI 
bleeding and pose additional risk when given concomi-
tantly with anticoagulation [159]. In this setting, PPI use 
[159, 160] should follow the same precautions [158].

Concern about the use of PPIs has been raised since a 
population-based, online survey [161] found that, among 
PPI users, there was an increased risk of being infected 
with COVID-19. However, this study did not consider 
that younger patients with COVID-19 were unlikely to be 
respecting the shielding advised and generally adhered to 
by older generations. A further communication [162] 
suggested that PPI treatment is a significant risk factor 
(OR 2.37, 95% CI 1.08–5.22) for the development of sec-
ondary infections in patients with COVID-19 and conse-
quent development of acute respiratory distress syn-
drome, leading to a significantly higher index mortality. 
However, there is an error in the figures presented which 
requires further details to confirm these results. A very 
large (132,316 patients), Korean, nationwide cohort study 
with propensity score matching [163] showed that PPI 
use did not increase susceptibility to SARS-CoV-2 infec-
tion but was associated with worse outcomes of COV-
ID-19.

Besides their antisecretory activity, PPIs exert different 
pleiotropic effects, including anti-inflammatory and im-
munomodulating effects [164], with some studies show-
ing antiviral activity, and one [165] revealing inhibition 
of SARS-CoV-2 replication. In addition, PPIs affect vacu-
olar ATPase pumps leading to raised endolysosomal pH 
and targeting endosomal complexes, crucial for viral 
transport [for a review, see 166]. Taken together, it has 
been suggested that PPIs could have a therapeutic role in 
the treatment of COVID-19 [166, 167]. Some preliminary 
evidence of PPI benefits in the prevention of viral infec-
tions exists from a randomized trial where lansoprazole 
was associated with a reduction of frequency of the com-
mon cold and COPD exacerbation, thus attenuating the 
chance of contracting a viral infection [168]. In a retro-
spective case-control study of 179 elderly patients, those 
on a PPI were 2.3 times less likely (OR 0.44, 95% CI 0.23–
0.81) to be infected by SARS-CoV-2 and develop COV-
ID-19 when compared to those not taking a PPI [169].

It is difficult at this time to reconcile this evidence. Al-
though associated with a worse outcome in COVID-19 
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patients, PPIs do not increase the chance of getting the 
infection and may actually reduce it. It is worthwhile not-
ing that, in the report showing more co-infections in PPI 
users [162], almost 50% of the patients taking these drugs 
had no clear indication for acid suppression treatment. 
This further emphasizes the need for appropriateness of 
prescribing in the COVID-19 era.

In computer simulations, famotidine (the only cur-
rently available H2RA) was identified as a potential in-
hibitor of the 3-chymotrypsin-like protease of the SARS-
CoV-2 [170, 171]. This finding, together with the obser-
vation of an apparent clinical benefit with famotidine in 
COVID-19 patients, who were taking the drug for acid-
related reflux, prompted a small study [67], which showed 
that high-dose oral famotidine is associated with im-
proved self-reported outcomes in non-hospitalized pa-
tients with COVID-19. Two US observational studies [68, 
172] with propensity score matching reported that fa-
motidine use in hospitalized patients is associated with a 
lower risk of clinical deterioration, leading to intubation 
or death. In both studies, patients receiving famotidine 
displayed lower serum concentrations of inflammatory 
markers such as ferritin, C-reactive protein and procalci-
tonin. However, a study performed in Hong Kong did not 
find any association between the use of this H2RA and 
COVID-19 severity [173].

The mechanism of this proposed effect of famotidine 
is presently unknown, but more recent molecular dock-
ing studies have found that the binding of this H2RA to 
viral proteases is weak and non-specific [174]. Therefore, 
since COVID-19 seems to involve dysfunctional mast cell 
activation and histamine release [175], H2 receptor an-
tagonism may have a role. Indeed, a recent study [176] 
found that combined blockade with both H1 and H2 re-
ceptors using cetirizine and famotidine, respectively, re-
duced intubation rate, mortality and the length of hospi-
talization, likely by hampering a histamine-mediated cy-
tokine storm. While the results of the randomized clinical 
trial (NCT04370262) of the benefits of intravenous fa-
motidine in treating COVID-19 are awaited, further pro-
spective studies on both prevention and treatment with 
this H2RA in this challenging viral disease are needed.

Based on two systematic reviews with meta-analysis 
[82, 135], liver function tests (aspartate and alanine ami-
notransferases and bilirubin) were abnormal in 15–19% 
of patients with COVID-19. Available evidence suggests 
that, in this subset of patients, liver injury can result from 
direct pathogenic effects by the virus, systemic inflamma-
tion with a complicated disease course or toxicity from 
commonly used medications [177] (see above). Indeed, 

liver histopathology from patients with COVID-19 shows 
mild lobular and portal inflammation as well as microvas-
cular steatosis [178], findings common in drug-induced 
liver injury, which is more relevant in patients with he-
patic disease. Symptomatic treatment with paracetamol 
[179] or NSAIDs [180] may well be responsible. Cautious 
use of antiviral agents in patients with pre-existing liver 
disease and DDIs should be considered. Indeed, ritona-
vir-boosted antiviral therapies exhibit relevant interac-
tions through CYP34A [61]. Since abnormal liver func-
tion is associated with worse outcomes [181–184], moni-
toring and evaluating enzyme elevations are the standard 
of care in patients with COVID-19 [135].

There has been concern over the alleged risks of 
NSAIDs in patients affected by the SARS-CoV-2 infec-
tion. Animal studies indicate that ibuprofen upregulates 
the cardiac expression of ACE 2, which facilitates SARS-
CoV-2 entry [184]. The WHO initially recommended 
that ibuprofen use should be avoided for symptoms of 
COVID-19, but then reversed their recommendation 
[185], and the EMA concluded there is currently no sci-
entific evidence establishing a link between ibuprofen 
and worsening of COVID-19 [186]. Cyclo-oxygenase 2 is 
induced by bacterial and viral infections and has com-
plex, poorly understood roles in antipathogen immunity. 
In vitro studies have shown that a cyclo-oxygenase 2 se-
lective inhibitor, given early in the infection, may en-
hance and/or prolong endogenous interferon responses 
and, thereby, increase antiviral immunity [187]. Further-
more, some NSAIDs display antiviral activity in vitro 
[188] and reduced mortality, length of hospitalstay and 
cytokine levels when combined with oseltamivir in flu pa-
tients [189].

Besides DDIs, several medications used off-label in 
COVID-19 cases display some cardiac toxicity, especially 
prolongation of the QT interval which may be associated 
with life-threatening arrythmias as is shown in Table 2 
[190]. It is therefore mandatory to perform an ECG to 
measure QT/QTc and evaluate other risk factors includ-
ing age, electrolyte disturbance, loop diuretic use, etc., 
prior to prescription, in order to quantify the risk and 
avoid serious cardiac complications [191]. According to 
one systematic review [192], only 10% of COVID-19 pa-
tients treated with chloroquine or hydroxychloroquine 
developed QT prolongation. In the largest reported co-
hort of COVID-19 patients treated to date with chloro-
quine/hydroxychloroquine, with or without azithromy-
cin [193], no instances of torsade de pointes or arrhyth-
mogenic death were reported. Although use of these 
medications resulted in QT prolongation, clinicians sel-
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dom needed to discontinue therapy. A guide for safe use 
of COVID-19 treatments has been published [193] and 
should be carefully followed.

Amongst cardiovascular drugs, those interfering 
with the renin-angiotensin system have been a concern 
in SARS-CoV-2 infection. The question of whether ACE 
inhibitors and angiotensin receptor blockers might 
worsen the prognosis of COVID-19 stems from current 
reports that, during treatment with these drugs, overex-
pression of ACE 2 receptors occurs, producing more po-
tential docking sites for the virus [195, 196]. This con-
cern appears unjustified since no data show that this hy-
pothesis translates to clinical practice. Three different 
studies, summarized in a thoughtful editorial [197], pro-
vide no evidence to support the hypothesis that ACE 
inhibitor or angiotensin receptor blocker use is associ-
ated with any risk of SARS-CoV-2 infection, the risk of 
severe disease in those infected or the risk of in-hospital 
death. A meta-analysis involving 9 studies and 3,936 pa-
tients concluded that treatment decreased mortality 
(OR 0.57, 95% CI 0.38–0.84) in COVID-19 patients 
[198]. The European [199] and American [200] Societies 
of Cardiology advise that patients should not discon-
tinue renin-angiotensin system inhibitors since periods 
of unstable blood pressure due to drug withdrawal or 
therapeutic switch are associated with excess cardiovas-
cular risk [201].

Host defences against both bacterial and viral infec-
tions rely on an effective immune system. A varied and 
nutritious diet is important for the proper functioning of 
the immune response including anti-inflammatory and 
anti-oxidant foods and micronutrients [202]. Vitamin D 
is essential to immune function through modulation of 
both the adaptive and innate immune systems [203] and 
may perturb viral cellular infection by interacting with 
viral cell entry at the ACE 2 receptor.

Most but not all observational data comparing out-
comes from various countries suggest an inverse link be-
tween vitamin D levels and the severity of COVID-19 
outcomes, including mortality [204]. Evidence support-
ing the role of vitamin D in reducing the risk of COV-
ID-19 includes [205]:
•	 the outbreak occurred in winter, a time when 25-hy-

droxyvitamin D concentrations are lowest;
•	 the number of cases in the southern hemisphere near 

the end of summer are low;
•	 vitamin D deficiency contributes to acute respiratory 

distress syndrome;
•	 case-fatality rates increase with age and with chronic 

disease comorbidity;
•	 both of which are associated with lower 25-hydroxyvi-

tamin D concentration.
Considering these findings in the current COVID-19 

pandemic, it would be wise to test for vitamin D levels, 

Table 2. Potential cardiac adverse effects and drug interaction profile of COVID-19 investigational drugs

Drugs used in COVID-19 Cardiac injury, 
myocardial  
suppression

Prolonged QT, 
TdP

Conduction  
disorder, 
heart block

CYP3A4

Investigational 
drugs

Chloroquine +++ +++ ++ Major substrate
Hydroxychloroquine +++ +++ ++ Possible substrate
Remdesivir ? ? ? ?
Favipiravir – + – –
Lopinavir/ritonavir – ++ – Major inhibitor
Umifenovir – – – Major inhibitor
Darunavir/ritonavir – – – Major inhibitor
Tocilizumab, Sarilumab – – – Possible inducer

Antibiotics Azithromycin – +++ – Moderate inhibitor
Moxifloxacin – +++ – Moderate inhibitor
Piperacillin-tazobactam – Conditional1 – –
Ampicillin-sulbactam – – – –
Tobramycin – – – –

1 Conditional risk for torsade de pointes (TdP) when one of these risks presents: bradycardia, hypokalaemia, hypomagnesaemia, use 
with concomitant QT/TdP drug, or use with drugs that can cause hypokalaemia or hypomagnesaemia. Modified from Naksuk et al [190].
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especially frontline health care professionals, to ensure 
they have adequate levels and correct any deficiency with 
dietary supplementation [205].

Summary and Conclusions

The SARS-CoV-2 virus may lead to significant system-
ic disease and involve the GI tract, liver, biliary tract and 
pancreas by mechanisms involving cell entry by the ACE 
2 receptor and TMPRSS2, which are dysregulated. In IBD 
clinical studies and registry data show that age, the pres-
ence of comorbidities and active disease are associated 
with increased adverse outcomes. SARS-CoV-2 infection 
does not appear to have significant direct hepatoxicity but 
is associated with increased mortality in those with cir-
rhosis, by increasing the risks of decompensation.

Upper GI tract symptoms are frequently reported in 
COVID-19 patients, most frequently anorexia and nau-
sea; however, the expression of ACE 2 receptors is sig-
nificantly lower in the oesophagus and stomach than the 
lower intestines.

Acute pancreatitis does not appear to be causally re-
lated to SARS-CoV-2 infection although pancreatic en-
zyme abnormalities are not infrequent, most likely as a 
non-specific consequence of severe illness and the use of 
extensive medications, but a direct viral effect has not 
been excluded.

GI bleeding in patients with COVID-19 is not as fre-
quent as might be expected, and the cause of the bleeding 
is often not found, because endoscopic procedures are 
not always performed and patients are managed conser-
vatively. Herpetic-like lesions in the upper GI tract and 
ischaemic lesions attributed to a hypercoagulability syn-
drome and thrombotic events in the colon have been re-
ported.

Endoscopy can be carried out safely in a COVID-19 
environment with appropriate PPE and the establish-
ment of new safe protocols for AGPs, but endoscopies are 
substantially slower leading to a case backlog. A decrease 
in the number of GI emergency endoscopic procedures 
has been linked to a reduction in the number of patients 
seeking medical attention during the pandemic as well as 
a reduction in the number of procedures performed be-
cause of the complexities mentioned. The risk of un-
known cancer in the endoscopy case backlog can be min-
imized by clinical triage and the use of low cut-off FIT 
testing to prioritize colonoscopy cases.

The use of some medications for managing COVID-19 
may be associated with GI symptoms, and others may 

lead to serious adverse events or DDIs. The risks of im-
mune-modulatory therapies in patients with IBD or CLD 
continue to be carefully studied but withdrawal of treat-
ment in patients in remission is not advocated in view of 
the real and significant risks of relapse.

With such a new infection as SARS-CoV-2, there have 
been many questions and we have summarized work to 
date (September 30, 2020). There is much research which 
is ongoing and questions still to be addressed to best guide 
clinical gastroenterologists through their daily practice.
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