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Abstract

Background: Coronavirus disease 2019 (COVID-19) patients are at
higher risk of acute gastrointestinal bleeding (AGIB) due to higher
use of steroids, mechanical ventilation, and use of anticoagulation.
We performed this study to compare outcomes of AGIB in COVID-
19-positive patients and those without COVID-19 and AGIB.

Methods: This was a case-control study including patients admitted
from March 2020 to February 2021 with the diagnosis of AGIB. Pa-
tients were divided into two groups: COVID-19-positive and non-
COVID-19 patients. Our primary outcomes were in-hospital or 30
days mortality and length of stay. Secondary outcomes were the rate
of rebleeding, the need for intensive care unit (ICU) level of care, and
the need for blood transfusion.

Results: Eighteen COVID-19-positive patients and 54 matched non-
COVID-19 patients were included. The COVID-19-positive patients
less frequently had endoscopies performed (33.3% vs. 74.1%, P =
0.0059) and had greater steroid use (83.3% vs. 14.8%, P < 0.0001)
compared to non-COVID-19 patients. ICU stays were more likely
in the COVID-positive patients (odds ratio (OR): 20.41; 95% confi-
dence interval (CI): 2.59 - 160.69; P = 0.004) as was longer hospital
length of stay (OR: 1.08; 95% CI: 1.03 - 1.13; P = 0.002). Mortality,
readmission within 30 days, need for blood transfusion, and having
rebleeding during the admission did not differ for COVID-19 and
non-COVID-19 patients.

Conclusion: COVID-19 patients with AGIB are more likely to re-
quire ICU admission and had a longer length of stay. Despite the sig-
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nificantly lower rate of endoscopic procedures performed in patients
with COVID-19, need for blood transfusion, mortality and rebleeding
were not significantly different.
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Introduction

Coronavirus disease 2019 (COVID-19) has affected more than
50 million patients in the United States of America and is as-
sociated with significant morbidity and mortality. COVID-19
patients are at relatively higher risk of acute gastrointestinal
bleeding (AGIB) than the general population [1, 2]. This is
likely secondary to higher use of corticosteroids which is ef-
fective in the management of COVID-19, need for mechanical
ventilation which increases the risk of stress ulcers and use of
anticoagulation for the treatment and prevention of thrombotic
complications of the virus [3-5]. A recent observational study
including 1,206 COVID-19 patients with AGIB showed these
patients are at high risk of AGIB with an overall incidence of
3.1% [6]. However, AGIB was not found to be the independent
predictor of mortality in COVID-19 patients. In another study
including 11,158 hospitalized COVID-19 patients, prevalence
of AGIB was 3%. The study showed higher mortality in hospi-
talized COVID-19 patients with AGIB [7].

Guidelines recommend endoscopic evaluation within 24
h of presentation of GI bleeding [8, 9]. However, conserva-
tive management alone without endoscopic intervention has
been shown to be successful in the management of COVID-19
patients [10-12]. However, no prior study to our knowledge
directly compared outcomes of COVID-19 patients with GI
bleeding with non-COVID 19 patients with GI bleeding. The
purpose of our study was to describe the characteristics and
outcomes of COVID-19-positive patients with AGIB com-
pared to matched controls with acute GI bleeding without
COVID-19.

Materials and Methods

This was a single-center case-control study done at a tertiary
care hospital in rural Pennsylvania. Patients who were admit-

Articles © The authors | Journal compilation © Gastroenterol Res and Elmer Press Inc™ | www.gastrores.org
This article is distributed under the terms of the Creative Commons Attribution Non-Commercial 4.0 International License, which permits 13

unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited


https://crossmark.crossref.org/dialog/?doi=10.14740/gr1483&domain=pdf&date_stamp=2021-12-30

AGIB in Patients With COVID-19

Gastroenterol Res. 2022;15(1):13-18

ted to the hospital with the diagnosis of AGIB between March
2020 and February 2021 were included. Patients were divided
into two groups: COVID-19-positive and non-COVID-19 pa-
tients. All patients over 18 years old and who had signs and
symptoms of AGIB during the admission were included in the
study. Patients in the COVID-19 group had a COVID-19 re-
verse transcription-polymerase chain reaction (RT-PCR) posi-
tive at the time of admission or 14 days within the diagnosis of
AGIB. Patients under 18 years of age or without any evidence
of AGIB were excluded from the study. Eighteen COVID-
19-positive patients (cases) and 133 non-COVID-19 patients
(controls) met the initial study criteria. We then performed
matching without replacement by age (+ 10 years) and gen-
der. The study was designed for a 1:3 case/control ratio. Five
controls were matched to each case. Strata identification num-
bers were assigned to each cluster of cases and their matches.
The study team performed a manual chart review on the first
three controls that met inclusion criteria. Extra controls were
included in the matching in the event that a non-COVID-19
patient did not meet inclusion criteria upon chart review. The
final analysis dataset had 18 COVID-19-positive patients and
54 non-COVID-19 patients. Our primary outcomes were mor-
tality and need for intensive care unit (ICU) stay. Secondary
outcomes were length of stay, risk of rebleeding, need for va-
sopressors and 30-day readmission rates.

Patient characteristics and outcomes are summarized us-
ing means and standard deviations or medians and interquar-
tile ranges (IQRs) for continuous variables and frequency
counts and percentages for categorical variables. Conditional
logistic regression models were used to compare the charac-
teristics and outcomes of cases and controls and took into ac-
count matched cluster groups with a statement that identified
the strata identification numbers. The association between
outcomes and COVID-19 status was estimated using condi-
tional logistic regression models and odds ratios (ORs) and
95% confidence intervals (Cls) are reported. Five patients with
insufficient follow-up time to assess rebleeding were excluded
from the analysis of that outcome. Subgroup analysis was done
to compare COVID-19-positive patients with and without en-
doscopy done. Student’s #-tests and Wilcoxon rank sum tests
were used to compare continuous variables and Pearson’s Chi-
square or Fisher’s exact tests were used to compare categorical
variables. SAS 9.4 (Cary, NC) was used for analysis. P-values
< 0.05 were considered statistically significant.

The study was approved by Institutional Review Board,
and was conducted in compliance with the ethical standards of
the responsible institution on human subjects as well as with
the Helsinki Declaration.

Results

Eighteen COVID-19-positive patients and 54 matched non-
COVID-19-positive patients were included in the analysis.
For the entire cohort, the mean age was 69.7 years and 66.7%
were male. COVID-19 patients had greater steroid use (83.3%
vs. 14.8%, P < 0.0001) compared to non-COVID-19 patients.
There was no significant difference in the use of anticoagu-
lation, non-steroidal anti-inflammatory drugs (NSAIDs), and
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proton pump inhibitor (PPI) use between the two groups. There
was no difference in hemoglobin (8.9 vs. 8.6; P = 0.76) and
international normalized ratio (INR) (1.4 vs. 1.3; P = 0.1286)
on presentation between the two groups. Melena was the most
common presentation and was present in 52.8% of patients
followed by hematochezia in 38.9% and coffee ground em-
esis in 9.7% of patients. Upper GI bleeding was suspected in
62.5% of the patient and lower GI bleeding in 37.5% of the
patients. There was no difference in Glasgow Blatchford Score
in patients with suspected upper GI bleeding on presentation
between the two groups. There was no difference in comor-
bidities including hypertension, diabetes, and cirrhosis be-
tween the two groups. Baseline characteristics and outcomes
are shown in Table 1.

There were a total of 46 patients who underwent endo-
scopic evaluation. There was no difference in the need for en-
doscopic intervention to achieve hemostasis between the two
groups. The COVID-19-positive patients less frequently had
endoscopies performed (33.3% vs. 74.1%, P = 0.0059). The
most common endoscopic finding in both groups was peptic
ulcer disease which was found in 12 patients. Other endo-
scopic finding included diverticulosis in seven patients, gas-
tritis in four patients, small bowel arteriovenous malformation
(AVMs) in two patients which required argon plasma coagula-
tion (APC), esophageal varices in two patients which require
endoscopic band ligation, gastroesophageal junction mass
in two patients which was biopsied and Mallory Weiss tear,
Cameron ulceration, diculafoy lesion, ischemic small bowel
ulcers, post polypectomy bleeding, solitary ulcer at hepatic
flexure and sigmoid ulceration in one patient each. ICU stays
were more likely in COVID-19-positive patients (OR: 20.41;
95% CI: 2.59 - 160.69) as was longer hospital length of stay
(OR: 1.08; 95% CI: 1.03 - 1.13). Mortality trended higher in
the COVID-19 group but did not reach statistical significance
(38.9% vs. 18.5%; P = 0.0549). Only one death was directly
attributed to GI bleeding in COVID-19 group compared to two
patients who died secondary to GI bleeding in non-COVID-19
group. Vasopressor requirements was also higher in the COV-
ID-19 group but did not reach statistical significance (44.4%
vs. 25.9%; P = 0.14). There was no statistically significant
difference in 30 days readmission rates, blood transfusion
requirements, and risk of rebleeding for COVID-19 and non-
COVID-19 patients. Table 2 summarizes the difference in out-
comes between the two groups.

In a subgroup analysis among the 18 COVID-19 patients,
six (33.3%) underwent endoscopy and 12 (66.7%) were man-
aged conservatively. Mortality, readmission, rebleeding, ICU
stay, need for vasopressors, and hospital length of stay were
not significantly different between the groups. There was also
no statistically significant difference in ICU admission and
mortality with the use of anticoagulation in COVID-19 pa-
tients.

Discussion

Our study revealed that patients with COVID-19 have a high-
er length of stay and risk of ICU admission. This is because
COVID-19 patients are at higher risk of respiratory failure and
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Table 1. Baseline Characteristics of COVID-19 and Non-COVID-19 Patients on Presentation

ptens (Nagpy  COVIDAIN=18) [REC Sy Pvale

Age at admission, mean (SD) 69.7 (11.74) 68.8 (13.31) 70.0 (11.29) m.v.
Sex, n (%) m.v.

Male, n (%) 48 (66.7%) 12 (66.7%) 36 (66.7%) m.v.
Hemoglobin at presentation, mean (SD) 8.7 (2.87) 8.9 (2.82) 8.6 (2.91) 0.7639
INR, median (IQR) 1.3(1.1-1.9) 1.4(1.2-2.1) 1.3(1.1-1.8) 0.1286
Steroids, n (%) 23 (31.9%) 15 (83.3%) 8 (14.8%) <0.0001*
Anticoagulation, n (%) 0.3549

Prophylactic dose 14 (19.4%) 5 (27.8%) 9 (16.7%)

Therapeutic dose 28 (38.9%) 8 (44.4%) 20 (37.0%)

None 30 (41.7%) 5(27.8%) 25 (46.3%)
PPI use, n (%) 68 (94.4%) 18 (100.0%) 50 (92.6%) 0.5313
Octreotide use, n (%) 9 (12.5%) 2 (11.1%) 7 (13.0%) 0.8274
Hematochezia, n (%) 28 (38.9%) 7 (38.9%) 21 (38.9%) 1.0000
Melena, n (%) 38 (52.8%) 11 (61.1%) 27 (50.0%) 0.4408
Coffee ground emesis, n (%) 7 (9.7%) 3 (16.7%) 4 (7.4%) 0.2439
Hematochezia, melena, or coffee 65 (90.3%) 18 (100.0%) 47 (87.0%) 0.1523
grounds emesis, n (%)
NSAIDs, n (%) 38 (52.8%) 10 (55.6%) 28 (51.9%) 0.7774
Hypertension, n (%) 48 (66.7%) 13 (72.2%) 35 (64.8%) 0.5186
Cirrhosis, n (%) 11 (15.3%) 1 (5.6%) 10 (18.5%) 0.2083
Diabetes, n (%) 25 (34.7%) 5(27.8%) 20 (37.0%) 0.4776
History of GI bleed, n (%) 24 (33.3%) 4 (22.2%) 20 (37.0%) 0.2275

*Use of steroids was significantly higher in COVID-19 patients. COVID-19: coronavirus disease 2019; GI: gastrointestinal; SD: standard deviation;
INR: international normalized ratio; IQR: interquartile range; m.v.: matching variable; PPI: proton pump inhibitor; NSAIDs: non-steroidal anti-inflam-

matory drugs.

therefore more likely to require admission to critical care unit
and have a higher length of stays compared to non-COVID-19
patients. There was no statistically significant difference in
mortality between COVID-19 and non-COVID-19 patients
with AGIB in our study. However, it was trended higher in
COVID-19 patients (38.9% vs. 18.5%). This may be due to
the small sample size of the study and larger studies may show
COVID-19 patients with AGIB are at higher risk of mortality
compared to non-COVID-19 patients. However, higher mor-
tality in COVID-19 patients is likely secondary to respiratory
failure and critical illness as seen in prior studies and may not
be directly secondary to AGIB [13]. Our study also revealed
that patients with COVID-19 are less likely to undergo en-
doscopic evaluation for GI bleeding. In our experience, this
is due to two major reasons. First, in the pre-vaccination era,
there was a high amount of anxiety among healthcare profes-
sionals in the management of these patients due to the high risk
of transmission, high mortality, and lack of personal protective
equipment early in the pandemic [14, 15]. Secondly, early data
on COVID-19 patients with GI bleeding showed promising re-
sults with conservative management [10-12, 16, 17]. In a study
including 24 COVID-19 patients with GI bleeding, conserva-
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tive management alone without any endoscopic intervention
was successful in controlling bleeding in all the patients [10].
Similar results were in another study including 11 patients
with lower GI bleeding, and conservative management was
successful in the majority of these patients [16]. Therefore,
there was a strong inclination towards conservative manage-
ment and limiting endoscopic evaluation for hemodynamically
stable COVID-19 patients. In a recently published systematic
review and meta-analysis, we revealed that 59% of the COV-
ID-19 patients with AGIB were managed conservatively and
less than one-third (31.5%) underwent endoscopic evaluation.
Although pooled overall mortality was high 19.1%, pooled
mortality directly secondary to AGIB was 3.5% and pooled
risk of rebleeding was 11.3% [17].

Conservative management is also reasonable as the ma-
jority of these patients have respiratory failure or at high
risk for decompensation and unnecessary or non-urgent en-
doscopic evaluation may worsen their respiratory status and
increase the risk of mechanical ventilation. Our study results
are in agreement with prior published studies that revealed
conservative management alone with endoscopic intervention
may be sufficient in these patients as mortality, blood transfu-
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Table 2. Comparative Outcomes Between COVID-19 Patients With Non-COVID-19 Patients

Total GI bleed _ Non-COVID-19
patients (N = 72) COVID-15 (N =18) controls (N = 54) P-value

Endoscopy done, n (%) 46 (63.9%) 6 (33.3%) 40 (74.1%) 0.0059
Intervention, n (%) 18 (25.0%) 4 (22.2%) 14 (25.9%) 0.7683

PUD = 2 (one patient required APC for small bowel AVMs

hemospray and other required in one patient, biopsy of GE

epinephrine injection and junction mass. Hemostatic clips,

clips for hemostasis). Small bipolar coagulation, epinephrine

bowel AVM in one patient injection and hemospray for

which required APC. Solitary PUD, variceal banding in two

ulcer at hepatic flexure patients, sigmoid colon biopsy

which required OTSC. for suspected ischemia.
Repeat endoscopy (among patients 14 (30.4%) 2 (33.3%) 12 (30.0%) 0.8145
with initial endoscopy), n (%)
ICU, n (%) 33 (45.8%) 15 (83.3%) 18 (33.3%)
Blood transfusion, n (%) 43 (59.7%) 11 (61.1%) 32 (59.3%) 0.8946
Transfusion units, median (IQR) 2.0 (0.0 - 4.0) 2.0 (0.0 - 5.0) 2.0 (0.0 -3.0) 0.6831
Inpatient or 30-day mortality, n (%) 17 (23.6%) 7 (38.9%) 10 (18.5%)
Causes of mortality Septic shock, sepsis, COVID-19  AGIB, hemorrhagic shock,

pneumonia, acute hypoxic septic shock, ischemic bowel,

respiratory failure, AGIB multiorgan failure, CVA, AML,

metastatic renal cell carcinoma

Rebleeding during admission 8 (11.9%) 2 (14.3%) 6 (11.3%) 0.6837
among patients with sufficient
observation time, n (%)
Pressors, n (%) 22 (30.6%) 8 (44.4%) 14 (25.9%) 0.1404
Length of stay (days), median (IQR) 7.0 (4.0 - 18.5) 21.5(7.0 - 39.0) 6.0 (4.0 - 13.0)
GBS, median (IQR) 11.0 (9.0 - 13.0) 13.0 (9.0 - 13.0) 11.0 (9.0 - 13.0) 0.9564
Readmission within 30 days of 8 (13.8%) 3 (25.0%) 5(10.9%) 0.4927

discharge among patients who
survived past discharge day, n (%)

*There was no statistically significant difference in mortality between COVID-19 patients and non-COVID-19 patient. ICU admission and length of
stay were higher in COVID-19 patients. COVID-19: coronavirus disease 2019; Gl: gastrointestinal; IQR: interquartile range; AVM: arteriovenous mal-
formations; APC: argon plasma coagulation; OTSC: over the scope clip; ICU: intensive care unit; PUD: peptic ulcer disease; GE: gastroesophageal;
CVA: cerebrovascular accident; AML: acute myeloid leukemia; GBS: Glasgow Blatchford Score; AGIB: acute gastrointestinal bleeding.

sion requirements, rebleeding, and need for vasopressors were
not significant differences between the two groups. Although
need for critical care stay and length of stay were significantly
higher in COVID-19 groups, this was not directly secondary
to GI bleeding but rather is multifactorial as COVID-19 pa-
tients are more likely to require mechanical ventilation and
have complicated hospital course compared to non-COV-
ID-19 patients.

As per our literature review, this is the first study that di-
rectly compared the outcomes of COVID-19 patients with GI
bleeding with non-COVID-19 patients. Our study provides
clinicians with differences in outcomes including mortality
in COVID-19 patients with non-COVID-19 patients, com-
mon etiologies of AGIB in COVID-19 patients, and the im-
portance of conservative management in COVID-19 patients
with AGIB. Our study will help guide clinicians in their de-
cision-making regarding the management of AGIB in COV-
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ID-19 patients including the timing of endoscopic evaluation
in these patients. Our study has some limitations including
the retrospective design of the study which may have intro-
duced bias in the study results. Secondly, the sample size of
the COVID-19 group is small. As we did not include patients
with no AGIB in our study, we could not compare outcomes
of COVID-19 patients with AGIB with COVID-19 patients
without AGIB to evaluate if AGIB is associated with higher
mortality in COVID-19 patients. Therefore, further studies
are needed to evaluate if AGIB in COVID-19 patients is as-
sociated with higher mortality. Though our study period in-
cluded two major peaks of the COVID-19 pandemic in the
United States of America, the majority of these were admitted
before the advent of the COVID-19 vaccination. This might
have impacted the clinical approach of the gastroenterologist.
It will be interesting to see the comparative outcomes in the
post-vaccination era and if they had impacted the outcomes
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of GI bleeding. Our study results will also be helpful in some
developing countries with limited resources which currently
have a huge burden of COVID-19 with a limited vaccinated
population to make their clinical decision in managing COV-
ID-19 patients.

In conclusion, COVID-19 patients with AGIB are more
likely to require ICU admission and had a longer length of
stay. Despite the significantly lower rate of endoscopic proce-
dures performed in COVID-19 patients, need for blood trans-
fusion, mortality, and rebleeding were not significantly differ-
ent, and conservative management alone may be sufficient in
these patients. However, clinical judgment should be utilized
in each case and endoscopic evaluation should be considered
in hemodynamically unstable patients and patients at high risk
of hemodynamic instability.
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