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ABSTRACT
The incidence of COVID-19 gastrointestinal manifestations has been reported to range from 3% to 61%. There are
limited data on the incidence rates and risk factors associated with gastrointestinal bleeding (GIB) in patients with
COVID-19. A rapid review has been designed to investigate whether there is a relationship between COVID-19 and
GIB in adult patients. PubMed, CINAHL, EMBASE, Cochrane Library, and Scopus databases have been analyzed. A
total of 129 studies were found; 29 full texts were analyzed, and of these, 20 were found to be relevant to the topic.
The key findings of the included studies present an overall GIB rate in COVID-19 patients ranging from 1.1% to
13%. The bleeding involves mucosal damage of the duodenum, stomach, colon, and rectum. The management of
gastrointestinal bleeding could be conservative. The use of fecal diversion systems for the management of diarrhea
in COVID-19 patients should be minimized and closely evaluated for the risk of rectal mucosal damages and ero-
sions. It is recommended to provide an accurate nutritional assessment; an early setting up of enteral nutrition, if not
contraindicated, can help protect the gut mucosa of patients and restore normal intestinal flora. Larger cohort studies

are needed to increase the information about this topic.

he COVID-19 pandemic has threatened glob-
al health and continues to cause excess mor-
tality. Over 6 million people have died from
COVID 19 so far, according to a report by
the World Health Organization (2022). The typical
clinical manifestations of this illness are fever, cough,
dyspnea, and myalgia or fatigue (Guan et al., 2020).
Digestive symptoms such as nausea, vomiting, diar-

rhea, and abdominal pain usually accompany the res-
piratory symptoms (Maculotti, Spena, & Villa, 2020;
Pan, Shao, et al., 2020; Yang, Zheng, et al., 2020; Ye,
Yang, Liu, Liao, & Wang, 2020). The incidence of
gastrointestinal (GI) manifestations has ranged from
3% to 61% in patients with COVID-19 (Gupta et al.,
2020; Ye et al., 2020). The prevalence and characteris-
tics of GI symptoms in these patients remain largely
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unknown. The focus on understanding and managing
the severe and fatal respiratory symptoms may have
resulted to underreporting of GI manifestations. This
could be due to an underreporting of GI symptoms in
the first published studies. (Parasa et al., 2020).

Emerging data have shown that the GI tract could
represent a target organ for SARS-CoV-2 (Mao et al.,
2020). The cell entry receptor for SARS-CoV-2 is the
angiotensin-converting enzyme 2 (ACE2) (Xu et al.,
2020; Zhou et al., 2020), which is broadly distributed
in body tissues and highly expressed in renal, cardio-
vascular, and GI tissues. This indicates that COVID-19
may affect multiple organs, which may explain the
various extrapulmonary symptoms (Zhang et al.,
2020). SARS-CoV-2 may primarily enter the cells of
the lungs, but the enterocytes in the small bowel are
rich in ACE2 receptors. This presents a potential pri-
mary entrance for the virus, infecting the host and
causing the COVID-19 GI symptoms (Monkemiiller,
Fry, & Rickes, 2020).

According to Human Protein Atlas portal, the small
intestine is the tissue where the protein expression level
of ACE 2 is mainly expressed (Zhang et al., 2020).
Histopathological evidence of diffuse endothelial
inflammation in the submucosal vessels of the small
intestine of patients with COVID-19 and mesenteric
ischemia suggest microvascular small bowel injury
(Caramaschi et al., 2021). The presence of infiltrating
plasma cells and lymphocytes and interstitial edema in
the lamina propria of the stomach, duodenum, and
rectum explains the inflammation mediated damage.
(Gupta et al., 2020). It has also been hypothesized that
there is an alteration of the intestinal flora by the virus,
which could result in GI symptoms (mainly diarrhea)
(Pan, Mu, et al., 2020).

The intestine is the largest immune organ in the
body. Changes in the composition and performance of
the digestive tract flora affect the respiratory tract
through the common mucosal immune system.
Respiratory tract flora disorders also affect the diges-
tive tract through immune regulation. This effect is
called the “gut-lung axis” (Dhar & Mohanty, 2020;
Pan, Mu, et al., 2020). Particularly concerning is the
presence of living virus in patients’ stool, and the fecal
shedding seems to continue for days after hospitaliza-
tion (Parasa et al., 2020).

COVID-19 patients are at a high risk of venous
thromboembolism (VTE) because of dehydration caused
by fever and/or GI symptoms, in particular diarrhea or
anorexia. This condition leads to the release of a large
number of inflammatory mediators in severe or critically
ill patients and may lead to blood hypercoagulability.
Obesity, other comorbidities (especially in the elderly),
the onset of a new infection, hypotension, or simply deep
sedation and other conditions related to decreased
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mobility call for conscientious and other conditions
related to decreased mobility call for conscientious VTE
risk assessment (Zhai et al., 2020). The International
Society on Thrombosis and Haemostasis guidance on the
detection and treatment of coagulopathy in COVID-19
patients advised to start prophylactic anticoagulation as
early as possible to prevent thrombotic events and organ
damage (Thachil et al., 2020). Bleeding or coagulation
abnormalities may occur following the administration of
anticoagulant drugs. Even if the bleeding risk seems less
important than the thrombotic risk, a bleeding risk
assessment should be taken into full consideration in
COVID-19 patients treated with prophylactic
anticoagulation.

Patients admitted into the intensive care unit (ICU)
have an increased risk of stress-related mucosal disease
(SRMD) from GI bleeding (GIB). This is related to
well-known clinical risk factors: coagulopathy, num-
ber of comorbidities, need for renal replacement ther-
apy, and chronic liver disease (Granholm et al., 2019).
Thanks to lung-protective mechanical ventilation,
pharmacology, and also enteral nutrition (EN) as
prophylaxis of SRMD. The bleeding rate has been
reported to decrease significantly during the last dec-
ades, from 17% without prophylaxis to 1% or lower.
(Buendgens, 2016).

GIB is clinically apparent, as visible blood loss may
manifest as hematemesis, melena, or hematochezia.
GIB reflects one of the most common and important
medical emergencies, with a mortality rate of 2%-10%
(Mujtaba et al.,, 2020; Schmiderer et al., 2020).
Hemorrhage from the GI tract is classified as upper
GIB, lower GIB, or small bowel bleeding (“obscure
GIB”) (Mujtaba et al., 2020). Overt upper GIB usually
presents as melena or hematemesis, or also as hema-
tochezia. Lower GIB appears as visible blood loss from
the GI tract, with red or brown stool (Kamboj,
Hoversten, & Leggett, 2019).

This review aims to describe the relationship
between COVID-19 and GIB. The results will provide
some reflections and practical considerations that can
be useful in the management of COVID-19 patients.

Material and Methods
Study Design

A rapid literature review has been designed following
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) checklist (Moher,
Liberati, Tetzlaff, & Altman, 2009) and the Rapid
Review Guidebook—Steps for Conducting a Rapid
Review (Dobbins, 2017). Rapid reviews follow the
principles of knowledge synthesis, including a clear
statement of the aims, eligibility criteria, and systematic
presentation and synthesis of results. The methods of a
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rapid review are like those of a systematic review, but
the method adopted does not require the depth and
breadth of a full systematic review (Langlois, Straus,
Antony, King, & Tricco, 2019; Tricco et al., 2020).
Rapid reviews have proved to be an efficient way to
help policy makers make informed decisions based on
high-quality evidence generated promptly.

The review has been guided by the following research
question: “Is there a relationship between COVID-19 and
gastrointestinal bleeding in adult patients?” A PO study
design was applied to the review: Population: COVID-19
adult patients; Outcome: gastrointestinal bleeding.

Eligibility Criteria
Types of Participant

This review considered all studies that involved adult
human subjects affected by COVID-19 and GIB.
Articles involving the pediatric population were
excluded.

Types of Outcome Measure

The primary outcome of interest was GIB. Secondary
outcomes included GIB rates in COVID-19 patients,
patient characteristics, and bleeding management. No
restrictions were applied concerning the designs of the
eligible studies or the time of publication.

Information Sources

The literature search was conducted in the PubMed,
CINAHL, EMBASE, Cochrane Library, and Scopus
databases. Both Medical Subject Headings (MeSH)
and free-text terms, as well as variations of root words,
were searched with no limits set. The last search was
performed on February 15, 2021.

Search
Search Strategy

The search strategy was designed to access published
materials and comprised three stages:

1. A limited search in PubMed to identify relevant
key words contained in the title, abstract, and
subject descriptors.

2. The terms and the synonyms identified were used
in an extensive search of the literature.

3. Reference lists of the articles collected in Stage 2
were screened for relevant articles to be searched
and included in this review.

The references search included the following key
words: “gastrointestinal bleeding,” “gastrointestinal
haemorrhage,” “COVID-19,” and “SARS-CoV-2.”
Full texts of articles meeting the inclusion criteria
based on their title, abstract, and subject descriptors
were obtained for data synthesis. To include additional
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significant contributions, the references of the eligible
articles were evaluated.

Study Selection

The review considered all the types of study design
evaluating the GIB in patients affected by COVID-19.
Identified studies that met the inclusion criteria were
grouped into one of the following categories: review,
case report/case series, observational, and commentar-
ies/letter to the editor. Gray literature and non-English-
language written articles were excluded. The selection
process was initially performed by two reviewers by
reading the titles and the abstracts. The full texts of the
articles that met the inclusion criteria were then read
independently by the same reviewers. The decision to
include or exclude an article was reached jointly fol-
lowing a discussion. In case of disagreement, a third
researcher was involved.

Data Extraction

The data of the included studies were checked for qual-
ity (Table 1) and extracted (see Supplemental Digital
Content Table 2, available at: http:/links.lww.com/
GNJ/A77) by the two independent reviewers. Data were
analyzed in three steps: (1) quality assessment of includ-
ed articles; (2) tabulation of extracted data: author, year
of publication and country, study design, aim, sample,
GIB, management, and implications for practice; and
(3) synthesis of the results of the selected studies, as well
as the systematic organization of the literature indica-
tions/recommendations (evidence synthesis). Data were
checked for consistency by the other authors.

Synthesis of the Results

We performed a narrative synthesis of the evidence of
the included studies, according to the definition devel-
oped by Dobbins (2017). We performed a description
of the key findings of the included studies. Then, we
organized the findings to map the evidence and synthe-
size the results of the included articles.

Results

Characteristics of the Studies

In the initial search, 127 primary studies were found
Through reading of journals on the topic under study,
two other articles were found. Removing the duplicates
left 97 articles. After reading titles and abstracts, 29 full
texts were analyzed, and among these, 20 were found to
be relevant to the inclusion criteria (Figure 1). The qual-
ity evaluation of the articles was carried out indepen-
dently using the Dixon-Woods checklist (Dixon-Woods
et al., 2006) (Table 1). The 20 included studies were
conducted in different countries, mainly China (N = 8)
and the United States (N = 7). The studies had different
study designs: observational studies (N = 9), case
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TABLE 1. Quality Appraisal According to the Checklist by Dixon-Woods et al. (2006)

Do the Do the
Are the Is the Research Researchers Researchers Is the
Aims and Design Clearly | Provide a Clear | Display Enough | Method of
Objectives Specified and Account of the | Data to Support Analysis
of the Appropriate for Process by Their Appropriate
Research the Aims and Which Their Interpretations and
Clearly Objectives of the | Findings Were and Adequately
Author(s), Year Stated? Research? Reproduced? Conclusions? | Explicated?
Al-Samkari et al., 2020 Yes Yes Yes Yes Yes
Barrett et al., 2020 Yes Yes Yes Yes Yes
Carvalho et al., 2020 Yes Yes Yes Yes Yes
Cavaliere et al., 2020 No No Yes No No
Chen et al., 2020 Yes Yes Yes Yes Yes
Fraissé et al., 2020 Yes Yes Yes Yes Yes
Gonzalez Gonzalez et al., Yes Yes Yes Yes Yes
2020
Gadiparthi et al., 2020 Yes Yes Yes Yes Yes
Gulen & Satar, 2020 Yes Yes Yes Yes Yes
Guotao et al., 2020 Yes Yes Yes Yes Yes
Li et al., 2020 No Yes Yes Yes Yes
Lin et al., 2020 Yes Yes Yes Yes Yes
Massironi et al., 2020 Yes Yes No Yes Yes
Patel & Sengupta, 2020 Yes No No Yes Yes
Su et al., 2020 Yes Yes Yes Yes Yes
Trindade et al., 2020 Yes Yes Yes Yes Yes
Yang, Yu, et al., 2020 Yes Yes Yes Yes Yes
Xiao et al., 2020 Yes No No Yes No
Wan et al., 2020 Yes Yes No Yes No
Wang et al., 2021 Yes Yes Yes Yes Yes

reports/case series (N = 9), and reviews (N = 2). The
narrative synthesis of the evidence of the included stud-
ies based on the data extraction table is shown in
Supplemental Digital Content Table 2 (available at:
http://links.lww.com/GN]J/A77).

Characteristics of GIB and Rates in COVID-19
Patients
The overall GIB rate in COVID-19 patients ranged from
1.1% (Gonzélez Gonzilez et al., 2020) to 13% (Xiao
et al., 2020). Most studies reported an average bleeding
rate of 4% (Al-Samkari et al., 2020; Wan et al., 2020;
Yang, Yu, et al., 2020). Most patients with GIB were
critically ill men with a mean age of 67.5 years.

The bleeding involves mucosal damage with multi-
ple, round herpetic erosions and ulcers in the
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esophagus with white moss and blood clots (Barrett,
Lo, Stanek, & Walter, 2020; Henley & Wilson, 2014;
Li et al., 2020a; Lin et al., 2020; Su et al., 2020; Xiao
et al., 2020; Yang, Yu, et al., 2020). It also involves the
stomach, duodenum, colon, and rectum (Carvalho
et al., 2020; Gadiparthi et al., 2020; Gulen & Satar,
2020; Guotao, Xingpeng, Zhihui, & Huirui, 2020; Lin
et al., 2020; Su et al., 2020; Wan et al., 2020; Wang,
Mu, Qi, & Zhang, 2021; Yang, Yu, et al., 2020).
GIB could be related to the concomitant low-molec-
ular-weight heparin therapy, severe infection, or dis-
seminated intravascular coagulation (Barrett et al.,
2020; Massironi et al., 2020). Risk factors for GIB in
patients initiated on anticoagulants have included
older age, a history of GIB, chronic renal impairment,
Helicobacter pylori (H. pylori) infection, concomitant
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FIGURE 1. PRISMA 2009 flow diagram. From “Preferred Reporting ltems for Systematic Reviews and Meta-Analyses: The
PRISMA Statement,” By D. Moher, A. Liberati, J. Tetzlaff, D. G. Altman, and the PRISMA Group, 2009, PLoS Medicine,
6(6), p. €1000097. doi:10.1371/journal.pmed1000097. Copyright 2009 Moher et al. For more information, visit www.prisma-

statement.org.

use of antiplatelet drugs, and pre-existing GI tract lesions
(Fraissé et al., 2020; Patel & Sengupta, 2020). COVID-
19 rates of thrombosis and bleeding were similar to those
reported in hospitalized patients with comparable degrees
of critical illness (Al-Samkari et al., 2020; Fraissé et al.,
2020; Trindade et al., 2021). Elevated D-dimer levels at
initial presentation predicted bleeding complications,
thrombotic complications, critical illness, and death.
Beyond D-dimer levels, thrombosis was primarily associ-
ated with inflammatory markers rather than coagulation
parameters (Al-Samkari et al., 2020).

Bleeding Management

COVID-19-positive patients with GIB can be managed
conservatively with intravenous (IV) high-dose proton
pump inhibitor (PPI) therapy (Chen, Yang, & Duan,
2020; Gadiparthi et al., 2020; Gulen & Satar, 2020;
Wang et al., 2021; Xiao et al., 2020), IV therapy with
octreotide (Chen et al., 2020; Xiao et al., 2020), and
packed red blood cells (Gadiparthi et al., 2020; Gulen
& Satar, 2020; Wang et al., 2021). In critically ill
patients, GI management could include a topical
mucosal protective agent of aluminum phosphate gel
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20 g three times a day and hemostatic therapy (throm-
bin 16 units/ml in ice-cooled water 50 ml every 2
hours) through a nasogastric tube for 72 hours (Li
et al., 2020a). Management also required the monitor-
ing of vital signs, GI symptoms, and hemoglobin value
(Cavaliere, Levine, Wander, Sejpal, & Trindade, 2020;
Chen et al., 2020), with the head of the bed raised at
30° to prevent gastric reflux (Li et al., 2020b). Lack of
response over 24 hours may indicate a need for endos-
copy (Cavaliere et al., 2020; Wang et al., 2021).

Discussion

Manifestations and Risk Factors

This study aimed to describe the relationship between
COVID-19 and GIB to suggest some reflections and
practical considerations useful in the management of
COVID-19 patients. The literature showed an increased
GIB rate from 1.1% to 13% in COVID-19 patients
(Gonzdlez Gonzalez et al., 2020; Xiao et al., 2020)
with multiple, round herpetic erosions and ulcers in
the esophagus (Barrett et al., 2020; Chen et al., 2020;
Li et al., 2020a; Lin et al., 2020; Su et al., 2020; Xiao
et al., 2020). This situation confirms that the mucosal

2N
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damage of the whole GI tract seems to be a target
organ for SARS-CoV-2 (Lin et al., 2020).

Dehydration caused by fever and/or GI symptoms,
in particular diarrhea or anorexia, increases the risk of
VTE in COVID-19 patients (Zhai et al., 2020).
However, the COVID-19 rates of thrombosis and
bleeding were similar to those reported in hospitalized
patients with comparable degrees of critical illness
(Al-Samkari et al., 2020).

Management

The International Society on Thrombosis and
Haemostasis guidance on the detection and treatment
of coagulopathy in COVID-19 patients has stated that
it is advisable to offer prophylactic anticoagulation as
early as possible to prevent thrombotic events and
organ damage (Thachil et al., 2020).

COVID-19 patients can experience diarrhea as
emerging symptoms or during hospitalization and
common in ICU patients. The proportion of ICU
patients experiencing diarrhea is described as being
between 3.3% and 78% (Hay et al., 2019). Fecal
diversion systems for patients with liquid or semiliquid
stool are used in the management of fecal inconti-
nence, infection control, and prevention of associated
skin damage. Fecal management systems are usually
not intended for use longer than 29 days. Clinicians
should observe caution in the insertion and use of these
devices due to the possible device-related mucosal pres-
sure ulcer risk.

COVID-19 patients are at a greater risk of bleeding,
and they present mucosal ischemic signs, both charac-
teristics excluding a priori the use of a closed catheter
system for the management of liquid or semi-liquid
stool. The fecal diversion system is associated with local
bleeding events in anticoagulated patients (Mulhall &
Jindal, 2013). The plan should ensure a daily assess-
ment of criteria for the withdrawal of these systems. If
signs of rectal bleeding occur, the device should be
immediately removed and the patient should be noti-
fied. There is no description of the practical manage-
ment of diarrhea in COVID-19 patients in the recent
literature. We have no available data on the use of fecal
management systems and the potential augmentation of
mucosal pressure ulcer risk related to these devices.

GI symptoms related to COVID-19 and related
therapies can impair nutrient delivery, digestion,
absorption, and mucosal integrity, raising important
questions about nutrition. The attachment of the
SARS-CoV-2 virus to the ACE2 receptors of the diges-
tive system is believed to disrupt the normal intestinal
flora, leading to different GI symptoms, especially
diarrhea. The shortage of nutrient contact with intesti-
nal mucosa may lead to an atrophy of lymphoid tissue
and functional decline of the immune system, as well
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as intensification in bacterial translocation. It is impor-
tant to emphasize that different medications used for
COVID-19, such as antibiotics and antivirals, could
lead to alteration of the gut microbiota.

According to the existing nutrition guidelines for
COVID- 19, either oral or enteral nutrition (EN) is
advised to maintain the gut barrier and immune function
(Mechanick et al., 2021). However, in the actual clinical
setting, it can be challenging to accomplish these recom-
mendations for patients undergoing noninvasive ventila-
tion (NIV) for many hours. These patients are frequently
in a prone position, with altered taste, who are exhaust-
ed by the body fatigue and the loneliness caused by
social isolation. Efforts should be made to evaluate and
manage every patient’s nutrition needs in order to pro-
vide the feeding through adequate timing, delivery
method, typology of nutrients, food consistency, and
texture. A healthy mucosa can sustain the GI tract to
defend against the bleeding risk of COVID-19 patients.

Limitations

This rapid review has some limitations. There was a
clinical heterogeneity across eligible trials that enrolled
different populations and often did not identify the
risk factors for bleeding in the participating individu-
als. The studies did not make clear distinctions
between patients in the ICU and other clinical settings.
No articles focused on the issue of oral cavity bleeding
in COVID-19 patients. Finally, time for writing and
revising may have delayed the sharing of the topic with
the scientific community.

Clinical Implications

While waiting for more evidence from the scientific
literature, it seems reasonable to protect the gut muco-
sa of critically ill patients by providing an accurate
nutritional state assessment and an early setting up of
EN (if not contraindicated), along with checking gas-
tric residual volume at intervals (e.g., every 4 hours),
searching for signs of bleeding. Furthermore, careful
interventions to maintain EN should be established in
patients undergoing NIV support (Bambi, Mati, De
Felippis, & Lucchini, 2017) or prone position (Bruni
et al., 2020). Even if the bleeding risk seems less impor-
tant than the thrombotic risk, a bleeding risk assess-
ment should be taken into full consideration in
COVID-19 patients treated with prophylactic
anticoagulation.

Research Implications

Larger cohort studies are needed to increase the infor-
mation about this issue, and COVID-19 patients with
GI manifestations during their stay in hospital should
be adequately re-evaluated through follow-up pro-
grams after their discharge from the hospital.
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Conclusion

There are limited data on the incidence rates and risk
factors associated with gastrointestinal bleeding in
patients with COVID-19. This rapid review showed
that the overall gastrointestinal bleeding rate in
COVID-19 patients ranging from 1.1% to 13%. Some
interventions were described in order to manage this
complication. &
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