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Background/Aims: More than 100 million people to date have been affected by the coronavirus disease-2019 (COVID-19)
pandemic. Patients with COVID-19 have a higher risk of bleeding complications. We performed a systematic review and meta-
analysis to evaluate the outcomes of COVID-19 patients with signs and symptoms of acute gastrointestinal bleeding (GIB).
Methods: A systematic literature search was carried out for articles published until until November 11, 2020, in the Embase,
MEDLINE, Web of Science, and Cochrane Library databases. We included studies on COVID-19 patients with signs and symptoms
of GIB.

Results: Our search yielded 49 studies, of which eight with a collective 127 patients (86 males and 41 females) met our inclusion
criteria. Conservative management alone was performed in 59% of the patients, endoscopic evaluation in 31.5%, and interventional
radiology (IR) embolization in 11%. Peptic ulcer disease was the most common endoscopic finding, diagnosed in 47.5% of the
patients. Pooled overall mortality was 19.1% (95% confidence interval [CI]; 12.7%-27.6%) and pooled mortality secondary to GIB
was 3.5% (95% CI; 1.3%-9.1%). The pooled risk of rebleeding was 11.3% (95% CI; 6.8%—18.4%).

Conclusions: The majority of COVID-19 patients with GIB responded to conservative management, with a low mortality
rate associated with GIB and the risk of rebleeding. Thus, we suggest limiting endoscopic and IR interventions to those with

hemodynamic instability and those for whom conservative management was unsuccessful. Clin Endosc 2021;54:534-541
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INTRODUCTION

The coronavirus disease-2019 (COVID-19) pandemic has
affected more than 100 million individuals worldwide to date,
with the highest number reported in the United States, which
has more than 29 million cases. Fever, cough, and the loss of
sensation of taste and smell are some of the most commonly
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presenting symptoms.' However, studies have shown that a
large number of patients present with gastrointestinal symp-
toms, such as diarrhea, nausea, and abdominal pain.”’ Acute
gastrointestinal bleeding (GIB) is one of the most common
causes of gastrointestinal consultation in hospitalized patients
in the United States.” Patients with COVID-19 are at a higher
risk of thrombotic and bleeding complications due to various
reasons, such as the use of anticoagulants for the prevention
and treatment of thrombotic complications, the use of cortico-
steroids, and mechanical ventilation.>®

Due to the high transmissibility of this novel coronavirus
and shortage of personal protective equipment (PPE), there
has been an increase in anxiety among healthcare workers
regarding the treatment of these patients.”® Endoscopic eval-
uation is usually recommended in patients with suspected
GIB within 24 h of presentation.”” However, in patients with
COVID-19, the decision to perform endoscopy has been chal-



lenging due to the high risk of transmission; therefore, some
clinicians pursue conservative management. Limited data
are available regarding the outcomes of GIB in these patients,
and the evidence is limited to small observational studies,
case series, and case reports."*' Therefore, we performed a
systematic review and meta-analysis to evaluate the etiology,
management, and outcomes of COVID-19 patients who had
signs and symptoms of GIB.

MATERIALS AND METHODS

A systematic literature search was performed from Decem-
ber 2019 to November 11, 2020, in the Embase, MEDLINE,
Web of Science, and Cochrane Library databases. Details
of search terms utilized for systematic searches in each da-
tabase are listed in the Supplementary File 1. Two authors
(Umair Igbal and Harshit S. Khara) independently conducted
a systematic search. All studies that included five or more
COVID-19 patients with signs and symptoms of GIB were
included. The included studies were observational studies. We
excluded individual case reports and case series with fewer
than five patients. We also excluded articles that did not report
the management and outcomes of COVID-19 patients with
GIB. There were no language restrictions for the study to be
included in the meta-analysis.

From the included studies, we extracted the author’s name,
study year and country, age and gender of the included patient
population, total sample size, medical comorbidities, signs and
symptoms of GIB, if endoscopic evaluation was performed, if
patients required endoscopic intervention, endoscopic find-
ings, management of bleeding, and mortality. Our primary
outcomes of interest were overall mortality in COVID-19 pa-
tients with GIB and mortality secondary to GIB. The second-
ary outcome was rebleeding rate.

We performed a quality assessment of the individual study
using the New Castle Ottawa Quality assessment score to
evaluate the quality of cohort studies and National Institutes
of Health quality assessment tools to evaluate the quality of
the case series. Two authors independently evaluated the
quality of the study. The quality of the study did not interfere
with its inclusion in the meta-analysis. This meta-analysis was
performed according to the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) guidelines.”
The PRISMA checKlist is provided in the Supplementary File 2.

Statistical analysis
Statistical analysis was conducted using Comprehensive Me-
ta- Analysis software (Biostat version 3, Englewood, NJ, USA).
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A random-effects model was utilized for this meta-analysis,
with point estimates, variance, and weights for each study
based on the size of the study and the number of events.
Weighted pooled rates along with 95% confidence intervals
(CI) were calculated for the primary outcomes of interest,
which were overall mortality and mortality secondary to GIB.
Statistical significance was set at p <0.05. The heterogeneity of
the studies was evaluated using the I’ test.

RESULTS

An initial search yielded 49 studies. After duplicates were
removed, 29 studies underwent title and abstract review, of
which 24 studies were selected for full-text review. Out of
those eight studies, 127 COVID-19 patients met our inclu-

. . . 20,21,23-28
sion criteria.

Fig. 1 elaborates on the systematic search
process of our meta-analysis. Six of the included studies were
of good quality, and two were of fair quality. There were 86
males in this study. Table 1 reports the baseline characteristics,
including age, Glasgow Blatchford score, and chronic comor-
bidities of the included patients.

From the reported data, 80% of the patients were on either
prophylactic or therapeutic anticoagulants, and 76.3% (97/127)
had confirmed or suspected upper GIB (UGIB) while 23.7%
(30/127) had confirmed or suspected lower GIB (LGIB). Con-
servative management alone, without endoscopic or interven-
tional radiology evaluation, was performed in 59% (75/127) of
the patients. Endoscopic evaluation was performed in 31.5%
(40/127); specifically, 35 with esophagogastroduodenoscopy
(EGD), 4 with sigmoidoscopy; and 1 with colonoscopy. Peptic
ulcer disease (PUD) was the most common endoscopic find-
ing (47.5% of the patients), followed by gastritis (10%) and
esophagitis (7.5%). Rectal ulcers secondary to the rectal tubes
were the most frequent finding in patients who underwent
lower endoscopic evaluation (three out of five patients). All
three patients were managed with rectal packing via colorectal
surgery.

Endoscopic intervention was performed in 32.5% (13/40)
of patients who underwent endoscopy, of whom 85% (11/13)
required intervention for PUD, one required argon plasma
coagulation (APC) for gastric antral vascular ectasia (GAVE),
and one required cyanoacrylate injection for isolated gastric
varices type 1. Interventional radiology-guided angioembo-
lization was performed in 11% (14/127) of the patients, of
whom 86% (12/14) were hemodynamically unstable and 14%
(2/14) had rebleeding. Table 1 reports a detailed description of
the endoscopic findings and interventions performed in the
COVID-19 patients.
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Fig. 1. Literature review process.
Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit  limit Z-Value p-Value
Mauro et al. (2020)* 0217 0.093 0428 -2.534 0011 -
Martin et al. (2020) 0244 0.37 0397 -3.111  0.002 B
Shalimar etal. (2020)®  0.125 0041 0324 -3.153  0.002 -
Holzwanger et al. (2020 0.042  0.003 0425 -2170  0.030 I
Teradi et al. (2020)” 0.042 0003 0425 -2170  0.030 -
Barrett et al. (2020)” 0.167 0023 0631 -1469  0.142
Melazzini et al. (2020)* 0200 0027 0.691 -1240 0215
0.191 0.127 0276 -5906  0.000 <o

-1.00 -0.50 0.00 050 1.00
Fig. 2. Forest plot for overall mortality. Cl, confidence interval.

The pooled overall mortality was 19.1% (95% CI; 12.7%- secondary to GIB was 3.5% (95% CI; 1.3%-9.1%) (Fig. 3). The
27.6%) with I’=0 (Fig. 2). The majority of the patients died pooled risk of rebleeding was 11.3% (95% CI; 6.8%-18.4%)
secondary to COVID-19 complications. Only one patient died with no heterogeneity (Fig. 4).
secondary to GIB and hemorrhagic shock. Pooled mortality
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Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit  limit Z-Value p-Value
Mauro et al. (2020)* 0.021 0001 0259 -2.694  0.007
Martin et al. (2020)”' 0.024 0003 0154 -3.644  0.000

Shalimar et al. (2020)” 0.020 0.001 0251 -2724  0.006
Holzwanger etal. (2020)* 0042  0.003 0425 -2.170  0.030
Teradi et al. (2020)” 0.042 0003 0425 -2170  0.030
Barrett et al. (2020)” 0.071 0004 0577 -1.748  0.081 =
Melazzini et al. (2020)* 0.083 0005 0.622 -1623  0.105 -

0.035 0013 0.091 -6477  0.000

-1.00 -0.50 0.00 050 1.00
Fig. 3. Forest plot for gastrointestinal bleeding-related mortality. Cl, confidence interval.

Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit  limit Z-Value p-Value
Mauro et al. (2020)* 0.130 0.043 0335 -3.064  0.002 -
Martin et al. (2020)”" 0.122 0052 0261 -4136  0.000 B
Shalimar et al. (2020)* 0.083 0021 0279 -3247  0.001 [
Holzwanger etal. (2020)*  0.091 0013 0439 -2.195  0.028 H—
Teradi et al. (2020)* 0.091 0013 0439 -2.195  0.028 -
Barrett et al. (2020)” 0.071 0.004 0577 -1.748  0.081 =
Melazzini et al. (2020)** 0200 0027 0691 -1240 0215 |
0.113 0068 0.184 -7.097  0.000 ¢

-1.00 -0.50 0.00 050 1.00
Fig. 4. Forest plot for rebleeding. Cl, confidence interval.

DISCUSSION

We performed this meta-analysis to delineate the current
literature at the time of writing on COVID-19 patients with
GIB. Our meta-analysis aimed to help clinicians, especially
gastroenterologists, in their decision-making for the man-
agement of GIB in COVID-19 patients. These patients have a
high prevalence of GI symptoms and the involvement of the
gastroenterologist in their management is highly likely.”**
A study conducted on 95 patients with COVID-19 showed
the presence of GI symptoms in 61% of the participants, with
diarrhea, nausea, and anorexia being the most common symp-
toms.” There is evidence of good quality that supports the
association of COVID-19 with increased risk of thrombotic
complications. The use of anticoagulants is more common in
these patients.ﬁ’30 In addition, steroids have been shown to be
beneficial in the treatment of COVID-19 patients.”*" Critically
ill patients with COVID-19 also require mechanical ventila-
tion and are at higher risk of stress ulcers.”* All of these fac-
tors in combination increase patients’ risk of GIB.

Our meta-analysis revealed that the majority of patients re-
sponded to conservative management with intravenous hydra-
tion, blood transfusion, proton pump inhibitor use in UGIB,
and rectal packing in patients suspected of having rectal ulcers.
For patients who required endoscopic evaluation, only one-
third required endoscopic intervention. The overall mortality
was high but there was only one death directly related to GIB,
whereas mostly were secondary to COVID-19 complications.”
In a study of 24 patients with GIB and COVID-19 (23 UGIB,
1 LGIB, and 22 suspected chronic liver disease), conservative
management without endoscopic evaluation resulted in the
resolution of GIB in all patients.” No mortality was reported
and rebleeding was reported in only two patients. One of them
required EGD on day 18 of initial presentation and was found
to have GAVE, which was successfully treated with APC.” In
another study of 11 COVID-19 patients with LGIB, all except
one were treated with conservative management without any
rebleeding episodes.”* Only one hemodynamically unstable
patient required angioembolization. A study of 38 patients
who underwent 44 endoscopic evaluations (24 EGDs and

539



ce CLINICAL ENDOSCOPY

20 colonoscopies) for various indications revealed PUD and
esophagitis as the common finding on EGD, which was con-
sistent with our study results. Colitis and colonic ischemia
were the most frequent findings on colonoscopy examina-
tion.” It is important to note that none of the endoscopists in
this study were infected post-procedure with the utilization
of PPE, including a filtering face piece, goggles, two pairs of
gloves, and surgical gowns. Most patients required endoscopic
evaluation for the indication of GIB. This study did not report
the number of patients who underwent endoscopy for the
indication of GIB, and the number of patients who needed en-
doscopic intervention; therefore, we did not include this study
in our meta-analysis.™

The systematic literature search of our study is compre-
hensive and will provide concise information regarding the
available literature to date on the management of GIB in
COVID-19 patients. However, there are some limitations to
our study, and the results should be interpreted with caution.
The sample size of most of the included studies was small, and
all of the included studies were retrospective observational
studies, which may introduce bias to the results. Therefore,
there is a need for a prospective study with a large sample
size to further evaluate the outcomes of GIB in COVID-19
patients. Due to a lack of reporting of data, we were unable to
meta-analytically evaluate differences in mortality and rate
of blood transfusion between patients who underwent endo-
scopic evaluation or angioembolization and those who were
managed conservatively. In a multicenter study comparing
41 COVID-19 patients with GIB and 82 matched COVID-19
controls without GIB, no statistically significant difference was
observed between the respective in-hospital mortalities. There
was also no statistically significant difference in blood trans-
fusion requirement in UGIB between those who underwent
endoscopic evaluation or intervention and in those who were
managed conservatively.”! However, we found conservative
management to be effective in most of the patients with only
one death secondary to GIB. In addition, there might be de-
creased reporting of cases with negative outcomes with con-
servative management; thus, mortality directly secondary to
GIB may actually be higher. Last, information on COVID-19
is a rapidly changing topic, and the publication of further data
may change our findings in the future.

CONCLUSIONS

The majority of COVID-19 patients with GIB were man-
aged conservatively. PUD was the most common etiology, and
endoscopic intervention was required in only one-third of the
patients who underwent endoscopic evaluation. The overall
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mortality rate was high, but only one death was directly related
to GIB. We suggest considering conservative management in
hemodynamically stable COVID-19 patients who have GIB
with PPI, blood transfusion, and intravenous hydration. We
also suggest considering endoscopic evaluation in hemody-
namically unstable patients in whom conservative manage-
ment was unsuccessful, and hemodynamically stable patients
at risk of hemodynamic instability, depending on the clinical
assessment of the patient. Prospective studies are needed to
further evaluate the management and outcomes of GIB in pa-
tients with COVID-19.
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