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INTRODUCTION: Although current literature has addressed gastrointestinal presentations including nausea, vomiting,

diarrhea, abnormal liver chemistries, and hyperlipasemia as possible coronavirus disease 2019

(COVID-19)manifestations, the risk and type of gastrointestinal bleeding (GIB) in this population is not

well characterized.

METHODS: This is amatched case-control (1:2) studywith 41 cases of GIB (31upper and10 lower) in patients with

COVID-19 and 82matched controls of patients with COVID-19 without GIB. The primary objective was

to characterize bleeding etiologies, and our secondary aim was to discuss outcomes and therapeutic

approaches.

RESULTS: There was no difference in the presenting symptoms of the cases and controls, and no difference in

severity of COVID-19 manifestations (P > 0.05) was observed. Ten (32%) patients with upper GIB

underwent esophagogastroduodenoscopy and 5 (50%) patients with lower GIBs underwent flexible

sigmoidoscopy or colonoscopy. The most common upper and lower GIB etiologies were gastric or

duodenal ulcers (80%) and rectal ulcers related to rectal tubes (60%), respectively. Four of the

esophagogastroduodenoscopies resulted in therapeutic interventions, and the 3 patients with rectal

ulcerswere referred to colorectal surgery for rectal packing. Successful hemostasis was achieved in all 7

cases that required interventions. Transfusion requirements between patients who underwent

endoscopic therapy and those who were conservatively managed were not significantly different.

Anticoagulation and rectal tube usage trended toward being a risk factor for GIB, although it did not

reach statistical significance.

DISCUSSION: In COVID-19 patients with GIB, compared with matched controls of COVID-19 patients without GIB,

there seemed to be no difference in initial presenting symptoms. Of those with upper and lower GIB, the

most common etiology was peptic ulcer disease and rectal ulcers from rectal tubes, respectively.

Conservativemanagement seems to be a reasonable initial approach inmanaging these complex cases,

but larger studies are needed to guide management.
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INTRODUCTION
Severe acute respiratory syndrome coronavirus 2, a highly
transmissible respiratory virus, has become a worldwide pan-
demic with over 2,649,000 confirmed cases globally (1). As of
March 2, 2020, there are over 1,092,815 cases in the United States
leading to more than 13,114 hospitalizations (1). Although re-
spiratory symptoms are the most common manifestation, there
have been rapidly emerging data implicating the gastrointestinal
(GI) tract as a key site for extrapulmonary involvement (2–4). GI
manifestations include nausea, vomiting, diarrhea, abdominal
pain, andGI hemorrhage (2). Gastrointestinal bleeding (GIB) has

been described in 2%–13% of patients hospitalized with coro-
navirus disease 2019 (COVID-19) (2–4). As the clinical course of
the disease evolves, withmany patients having protracted hospital
stays, an increase in GIB has created new challenges for the
endoscopist.

In acute GIB, endoscopy remains the first-line therapy after
adequate resuscitation. Current guidelines suggest that endos-
copy should be performed within 24 hours for patients with acute
upper GIB and within 24 hours after adequate bowel preparation
in patients with acute lower GIB (5,6). In patients with COVID-
19, the risk-benefit analysis for luminal evaluation is made more
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complex by concerns for provider safety, a need to preserve
personal protective equipment (PPE), and increasing prevalence
of critical illness such as respiratory compromise. There are
currently limited data on the diagnostic and therapeutic benefits
of endoscopy in this cohort, leaving endoscopists with inadequate
information to guide the decision of when the risk of endoscopy
may outweigh the benefits. In a case series by Cavaliere et al.(7), 6
patients with COVID-19–related pneumonia and upper GIB
were treated conservatively with blood transfusions and proton
pump inhibitors (PPIs) alone. Although cessation of bleedingwas
achieved in all 6 patients without the need for endoscopic man-
agement, the exact cause of GIB was not determined, the follow-
up duration was not specified, and patients with lower GI
bleeding were not included. Another study reported findings of
esophageal erosions and ulcerations in a patient intubated with
COVID-19 and concomitant upper GIB, although no endoscopic
intervention was reported (2).

Whether GIB in these patients is primarily because of direct
COVID-19 disease, indirectly from treatment-related effects, or a
combination of both is yet to be clarified. In this study, our pri-
mary aim was to characterize bleeding etiologies in COVID-19
positive patients with upper and lower GIBs. Our secondary aim
was to discuss outcomes and potential preventative and thera-
peutic management approaches.

MATERIALS AND METHODS
Thiswas a retrospective,multicenter,matched1:2 case-control study
that reviewed all confirmed COVID-19 cases with GIB admitted to
an academic tertiary care center and a smaller nonteaching hospital
in the United States between March 4, 2020, and April 23, 2020.
Patients had a documented clinical diagnosis and laboratory con-
firmation using real-time reverse transcription polymerase chain
reaction for severe acute respiratory syndromecoronavirus 2 (SARS-
CoV-2).GIBwas defined as evidence of hematemesis, coffee-ground
emesis, melena, maroon stools, or hematochezia. The study was
approved by our institutional review board.

A total of 987 patients were admitted with COVID-19 di-
agnosis, all of whose inpatient charts from March 4 to April 23,
2020, were reviewed in our electronicmedical record for signs and
symptoms of GIB on admission or throughout their hospital
course. To confirm that these patients with GIB were clinically
significant, all were noted to have either a 2 g/dL decline in he-
moglobin (Hgb) from peak to nadir values, heart rate.100 beats
per minute, systolic blood pressure,100 mmHg, or a dedicated
plan to address the suspected GI bleed. In addition, the GI con-
sultation service page logs from March 4 to April 23, 2020, were
screened for COVID-19 patients consulted for GIB, and our
endoscopy database (ProVation) was used to identify all patients
from March 4 to April 23, 2020, who underwent endoscopy
during that time period. After cross-referencing all 3 sources, 41
confirmed cases of COVID-19 with GIB were identified.

Bleeding was characterized according to its clinical presentation,
anatomical location, and etiology. Endoscopic findings and thera-
peutic outcomesweredescribed for bothupper and lowerGIB.Cases
and controls were compared regarding their past medical history,
laboratory findings, clinical course, and in-hospital mortality.

Matching

The cases comprised hospitalized COVID-19 positive patients
with GIB. Hospitalized COVID-19 positive patients who did not
have GIB were randomly chosen from March 4 to April 23 and

were matched to cases for decades of age, sex, and presence of
coronary artery disease in a 1:2 case-to-control ratio. Bleeding
etiology, endoscopic intervention, and therapeutic outcomes
were described.

STATISTICAL ANALYSIS
Descriptive statistics were reported as means (SD) or counts and
proportions. Variables were compared using x2 and Fisher exact
tests and logistic regressions. Univariable and multivariable
conditional logistic regressions were used to compare cases and
controls. All analyses were based on nonmissing data, and
missing data were not imputed. All tests were 2-tailed with a
significance level of alpha 5 0.05. All analyses were performed
with Stata 13.0 forWindows, StataCorp LP (College Station, TX).

RESULTS
A total of 41 COVID-19 positive inpatients with GIB were eval-
uated (27 male patients, mean age6 SD, 68.76 15.1 years) and
82 COVID-19 positive inpatient controls without GIB (54 male
patients, mean age 6 SD, 67.6 6 14.3 years) were used for
comparison, and baseline characteristics of both groups are
shown in Table 1. COVID-19 patients with a history of GIB had a
higher incidence of bleeding events (27% vs 5%, P 5 0.004)
(Table 1). The average nadir Hgb was statistically lower, and the
average blood urea nitrogen and serum creatinine were statisti-
cally higher in the GIB group (7.5 6 1.7, 61 6 44, 2.6 6 2.3,
respectively) compared with thematched controls (10.66 2.4, 31
6 34, 2.6 6 2.3, respectively) (Table 2). Other than a lower al-
bumin, values of platelets, international normalized ratio, C-
reactive protein, and D-dimer were not statistically different be-
tween both groups (Table 2). A higher percentage of GIB patients
required blood transfusions (73% vs 14%, P, 0.001). The overall
rate of in-hospitalmortality was not statistically different between
GIB cases and controls (20% vs 16%, P 5 0.611). Among the 41
COVID-19 positive patients with GIB, 39% were on therapeutic
anticoagulation, 15% were on aspirin (ASA), and 17% were on
nonsteroidal anti-inflammatory drugs (NSAIDs), all of which
were not significantly different than the controls (Table 1). The
average heart rate was 99 beats/min (6 22 beats/min), and the
average mean arterial pressure was 90 mm Hg (6 20 mm Hg)
(Table 2). Sixty-three percent of patients (n5 26) developed GIB
after at least 24 hours of admission, whereas 37% (n 5 15) pre-
sented with bleeding within the first 24 hours of admission.
Compared with those who bled after 24 hours of hospitalization,
patients presenting with GI hemorrhage were more likely to have
a history of GIB (53% vs 12%, P5 0.007, respectively) and had a
lower mean peak Hgb (10.3 g/dL vs 12.3 g/dL respectively, P 5
0.01). Forty-two percent of patients who bled while hospitalized
had received anticoagulation compared with only 7% in those
who presented to the hospital with a GIB (P , 0.001). Patient
demographics, comorbidities, in-hospital death, and medication
use such as antiplatelets, NSAIDs, steroids, and PPI use were not
statistically different between groups.

Upper GIB

Thirty-one patients had symptoms of upper GIB described as
hematemesis, coffee-ground emesis, melena, or maroon stools
(Table 3). Melena was the most common bleeding manifestation,
accounting for 68% of upper GIB. Eight patients (26%) were
on PPIs before bleeding, 4 (13%) were on an H2 blocker, 13
(42%) were on ASA, 12 (39%) were on therapeutic inpatient
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anticoagulation before onset of bleeding (Table 4), and 3 (10%)
had previous NSAID use. All 31 patients received PPI therapy at
the onset of bleeding (Table 4). Upper endoscopies were per-
formed in 10 patients (32%) with an average delay of 2.4 days

(6 2) (Tables 3 and 5). Endoscopy was generally performed in
patients with melena or hematemesis seen on examination with
ongoing hemodynamic instability or severe anemia not re-
sponsive to packed red blood cells (pRBCs) transfusions. The
decision for luminal evaluation was based on individual gastro-
enterologists’ clinical judgment and required approval from our
chief of endoscopy. Of the patients who received endoscopy, the
most common bleeding etiology was gastric or duodenal ulcers
(80%) despite 2 of these cases being on a PPI before bleeding
onset. Forty percent (4/10) of esophagogastroduodenoscopies
performed resulted in single or combined endoscopic therapy
with epinephrine injection, endoclips, and cautery. Two of those

Table 1. Demographic and clinical findings of patients with

COVID-19 and GI bleeding and matched controls

GI bleeding

P value

Controls,

n 5 82

Cases,

n5 41

Demographics

Age, mean (SD), yr 67.6 (14.3) 68.7 (15.1) 0.088

Male sex—no. (%) 54 (66) 27 (66) NA

Body mass index,

mean (SD) kg/m2

28.3 (6.3) 28.1 (6.9) 0.812

History of GI bleeding—no. (%) 4 (5) 11 (27) 0.004

Co-existing conditions—no. (%)

Hypertension 49 (60) 27 (66) 0.512

Diabetes 26 (32) 15 (37) 0.6

Chronic kidney disease 17 (21) 9 (22) 0.88

Cardiovascular disease 20 (24) 10 (24) NA

Congestive heart failure 9 (11) 2 (5) 0.252

COPD/asthma 13 (16) 5 (12) 0.597

VTE 8 (10) 4 (10) 1

Cancer 12 (15) 11 (27) 0.086

IBD 0 (0) 2 (5) ,0.001

Chronic liver disease 2 (2) 2 (5) 0.488

Solid organ transplantation 2(2) 1 (2) 1

Medications—no. (%)

Therapeutic anticoagulant 22 (27) 16 (39) 0.535

Aspirin 13 (16) 6 (15) 0.855

NSAIDs 11 (13) 7 (17) 0.572

Chronic steroids 6 (7) 6 (15) 0.211

Immunosuppressant 5 (6) 1 (2) 0.36

Symptoms – no. (%)

Fever 65 (80) 25 (61) 0.029

Cough 63 (77) 26 (64) 0.111

Shortness of breath 62 (76) 22 (54) 0.016

Myalgia/fatigue 26 (32) 13 (32) 1

Anorexia 26 (32) 7 (17) 0.102

Diarrhea 27 (33) 11(27) 0.519

Abdominal pain 8 (10) 1 (2) 0.191

Anosmia 3 (4) 0 (0) ,0.001

Dysgeusia 4 (5) 2 (5) 1

P values are calculated using Student t and x2 tests.
COPD, chronic obstructive pulmonary disease; COVID-19, Coronavirus disease
2019; GI, gastrointestinal; IBD, inflammatory bowel disease; NA, not
applicable; NSAID, nonsteroidal anti-inflammatory drug; VTE, venous
thromboembolism.

Table 2. Vital signs and laboratory findings of patients with

COVID-19 and GI bleeding and matched controls

GI bleeding

P value

Controls,

n 5 82

Cases,

n 5 41

Admission vital signs, mean (SD)

Presence of fever (.37.8 C) 18 (25) 6 (17) 0.763

Mean heart rate, bpm 92 (17) 99 (22) 0.047

Mean arterial pressure, mmHg 95 (13) 90 (20) 0.145

Mean respiratory rate 22 (5) 22 (7) 0.737

Hypoxia (%)a 0.229

No 28 50

Moderate 33 16

Severe 39 34

Laboratory values, mean (SD)

Nadir Hgb, g/dL 10.6 (2.4) 7.5 (1.7) ,0.001

Peak Hgb, g/dL 13.5 (2.0) 11.6 (2.4) ,0.001

White blood cell count,

103 mL21

8.5 (3.9) 9.2 (5.1) 0.333

Platelet count, 103 mL21 225 (93) 250 (140) 0.227

D-dimer, ng/mL 2,221

(5,158)

4,336

(7,728)

0.436

C-reactive protein, mg/dL 19.29

(15.92)

14.14

(10.43)

0.196

Lactate, mmol/L 1.85 (1.38) 2.32 (1.39) 0.251

Ferritin, ng/mL 1,394 (2087) 2,477

(5,785)

0.43

Albumin, g/dL 3.2 (0.6) 2.8 (0.8) 0.023

INR 1.35 (0.98) 1.2 (0.2) 0.447

aPTT, seconds 29.8 (11.6) 25.7 (9.6) 0.114

Nadir BUN, mg/dL 31 (34) 61 (44) 0.001

Nadir sCr, mg/dL 1.4 (1.6) 2.6 (2.3) 0.003

P values are calculated using Student t and x2 tests.
aPTT, activated partial thromboplastin time; BUN, blood urea nitrogen; COVID-
19, Coronavirus disease 2019; GI, gastrointestinal; Hgb, hemoglobin; INR,
international normalized ratio; sCr, serum creatinine.
aHypoxia is defined as oxygen saturation,92%, mild—on room air or up to 2 L
nasal cannula, moderate—requiring . 2 L nasal cannula, severe—requiring
high-flow nasal cannula or mechanical ventilation.
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patients had Forrest class 1b ulcers and 2 had Forrest class IIa
ulcers. Hemostasis was achieved in all patients with no immediate
postprocedural complications. In this cohort, the average nadir
Hgb was 7.6 g/dL (6 1.88). Twenty-two of 31 patients received
packed pRBCs, and the transfusion requirement between those
who underwent endoscopic interventions and those who were
conservatively managed was not statistically significant (3.75 6
3.40 vs 3.33 6 2.19 units, P 5 0.777). Four patients had re-
currence of bleeding during this hospitalization, and there were 8
in-hospital deaths (26%), although none were associated with
GIB (Table 5). There were no interventional radiology or surgical
procedures performed in this cohort. Amultivariable analysis was
performed to evaluate potential predictors for upper GI hemor-
rhage, and a history of GIB was the only statistically significant
risk factor (odds ratio [OR] 3.95, P 5 0.040) (Table 6). Anti-
coagulation had an OR of 1.84 but was not statistically significant
(P 5 0.37) (Table 6).

Lower GIB

Ten patients had symptoms of lower GIB described as hema-
tochezia (Table 3). Three patients (30%) were on NSAIDs and 4
(40%) were onASA. Four patients (40%) were on anticoagulation
during their hospitalization and 6 (60%) had rectal tubes in place
(Table 4). Five patients (50%) underwent flexible sigmoidoscopy
or colonoscopy, of whom3 (60%) had rectal ulcers as the etiology,

all of whom had rectal tubes and were on anticoagulation
(Table 5). The 3 patients with rectal ulcers were referred to co-
lorectal surgery for rectal packing, which successfully achieved
hemostasis in all 3 cases. Another patient who did not undergo
luminal evaluation because of hemodynamic instability was
treatedwith empiric rectal packing for presumed rectal ulcer, with
unsuccessful hemostasis and later died from critical illness related
to COVID-19. In this cohort, the average nadir Hgb was 7.2 g/dL
(6 1.0), and 8 patients (80%) required pRBCs for GIB (Table 5).
One patient had recurrence of bleeding during this hospitaliza-
tion, there were 2 in-hospital deaths (20%), and 1 was associated
with GIB (Table 5). One patient had a computed tomography
angiography that showed active extravasation at the splenic
flexure. Given the unstable hemodynamic status, the patient went
directly to interventional radiology and had a negative angiog-
raphy and was subsequently taken to the operating room for a left
hemicolectomy. On gross and microscopic examination of the
resected specimen, no bleeding source was identified. There were
epithelial changes microscopically that could not clearly be at-
tributed to SARS-CoV-2 and did not seem to be ischemic in

Table 3. Characteristics of COVID-19 patients with upper and

lower GI bleeding and its management

Patients with

upper GIB,

n 5 31

Patients with

lower GIB,

n 5 10 P value

Demographics

Age, mean (SD), yr 70.4 (16.2) 64.0 (11.2) 0.233

Male sex – no. (%) 20 (67) 7 (63.6) 0.856

GI bleeding

manifestation—no. (%)

,0.001

Hematemesis 2 (6) 0 (0)

Coffee-ground emesis 2 (6) 0 (0)

Melena 20 (65) 0 (0)

Bloody NGT output 1 (3) 0 (0)

Maroon-colored stool 4 (13) 0 (0)

Hematochezia 1 (3) 10 (100)

Melena and hematochezia 1 (3) 0 (0)

Glasgow-Blatchford Score, mean 10 NA NA

In-hospital factors

ICU Admission—no. (%) 12 (39) 7 (70) 0.11

Intubation—no. (%) 12 (39) 7 (70) 0.15

Time from admission to

bleeding (SD), d

5.9 (7.7) 7.2 (8.6) 0.964

Time from bleeding to

endoscopy (SD), d

2.4 (2.0) 1.4 (1.1) 0.308

P values are calculated using Student t and x2 tests.
COVID-19, Coronavirus disease 2019; GI, gastrointestinal; GIB, gastrointestinal
bleeding; ICU, intensive care unit; NA, not applicable; NGT, nasogastric tube.

Table 4. Potential factors affecting GI bleeding in COVID-19

patients with upper and lower GI bleeding

Patients with

upper GIB,

n 5 31

Patients with

lower GIB,

n 5 10 P value

Anticoagulation—no. (%) 0.45

None 11 (35) 3 (30)

Enoxaparin 5 (16) 4 (30)

Heparin 10 (32) 1 (10)

Warfarin 1 (3) 0 (0)

NOAC 1 (3) 0 (0)

Combined 3 (10) 2 (20)

Anticoagulation dose—no. (%) 0.45

None 9 (29) 3 (30)

Therapeutic 12 (39) 4 (40)

Prophylactic 10 (32) 3 (30)

Antiplatelet – no. (%) 0.759

None 15 (48) 6 (60)

ASA 13 (42) 4 (40)

P2Y12 1 (3) 0 (0)

DAPT 2 (6) 0 (0)

Antisecretory therapy—no. (%)

H2RB use 4 (13) 2 (20) 0.584

PPI before GI bleeding 8 (26) 3 (30) 0.795

PPI after GI bleeding 31 (100) 6 (60) ,0.001

Rectal tubes—no (%) 0 (0) 6 (60)

P values are calculated using Student t and x2 tests.
ASA, aspirin; COVID-19, Coronavirus disease 2019; DAPT, dual antiplatelet
agent; GI, gastrointestinal; GIB, gastrointestinal bleeding; H2RB, histamine-2
receptor blocker; NOAC, novel oral anticoagulants; P2Y12, clopidogrel,
prasugrel; PPI, proton-pump inhibitor.

The American Journal of GASTROENTEROLOGY VOLUME 00 | MONTH 2020 www.amjgastro.com

O
TH

ER
Martin et al.4

Copyright © 2020 by The American College of Gastroenterology. Unauthorized reproduction of this article is prohibited.

http://www.amjgastro.com


etiology. A multivariate analysis was performed to determine
potential predictors of lower GIB, and although rectal tube usage
trended towards being a risk factor, it was not statistically sig-
nificant (OR 30.4, P5 0.081) (Table 6). Anticoagulation was also
not predictive with an OR of 1.42 and a P value of 0.76.

DISCUSSION
In this multicenter matched case-control study, we demonstrated
that in COVID-19 patients with GIB, the most common etiologies
for upper GIBwere gastric or duodenal ulceration (80%) and rectal
ulceration (50%) for lower GIB. Other than a history of GIB, there
does not seem to be distinctive prehospitalization characteristics of
patients who had GIB vs those who did not. Although in-hospital,
therapeutic anticoagulation and rectal tube usage showed a non-
significant trend toward increased risk of upper and lower GIB,
respectively. Of those patients who underwent endoscopic evalu-
ation, 4 upper GIB patients received therapeutic endoscopic in-
terventions and the 3 patients with rectal ulcers were treated with
rectal packing, with successful hemostasis in all cases. The decision
for endoscopy was based on the clinical judgement of the gastro-
enterologist but was generally performed in the setting of ongoing
hemodynamic instability or severe anemia not responsive to
transfusions. Compared with the matched controls, COVID-19
patients with GIB were noted to have higher transfusion require-
ments, but the in-hospital mortality rates were similar. Ultimately,
one of the 10 patients with lowerGIB diedwithGI hemorrhage as a
contributing cause of death. Given the small sample size, further
studies are needed to better determine predictors of bleeding and
outcome measures in this cohort.

It is worth considering whether GIB is related to the direct
effect of COVID-19 on the integrity of theGImucosa. The virus is
known to bind to angiotensin-converting enzyme 2 that is
expressed in absorptive intestinal epithelial cells in the upper
esophagus, ileum, and colon (8). Recent studies also reported
SARS-CoV-2 nucleic acid in the stool of infected patients, al-
though the clinical relevance of this is uncertain (4,9). It is
plausible that the GI tract is potentially a route of transmission,
but whether COVID-19 directly causes GI inflammation or
mucosal injury remains unclear. Interestingly, a study in China
reported that an endoscopy for upper GIB in a COVID-19 patient
showed esophageal erosions and ulcerations with SARS-CoV-2
RNA detected in mucosal biopsy specimens at the bleeding site
and esophagus, stomach, duodenum, and rectum (2). Another
study described a COVID-19 patient with coffee-ground emesis
and esophageal mucosal injury on esophagogastroduodenoscopy

Table 5. Endoscopic interventions and outcomes of COVID-19

patients with upper and lower GI bleeding

Patients with

upper GIB,

n 5 31

Patients with

lower GIB,

n5 10 P value

Endoscopy—no. (%) ,0.001

None 21 (68) 5 (50)

EGD 10 (32) 0 (0)

Colonoscopy 0 (0) 1 (10)

Sigmoidoscopy 0 (0) 4 (40)

Endoscopy findings—no. (%) 0.036

Gastric/duodenal ulcer 5 (50) 0 (0)

Esophagitis 1 (10) 0 (0)

Ulcer and esophagitis 2 (20) 0 (0)

Ulcer and malignant nodule 1 (10) 0 (0)

Rectal ulcer N/A 3 (60)

Colitis N/A 1 (20)

Diverticular bleeding N/A 1 (20)

Other 1 (10) 0 (0)

Ulcer, Forrest

classification—no. (%)

Ia 0 (0) 1 (33)

Ib 2 (25) 0 (0)

IIa 2 (25) 0 (0)

III 4 (50) 2 (67)

Interventions

Endoscopic

intervention—no. (%)

None 6 (60) 6 (100) 0.525

Clip 1 (10) 0 (0)

Cautery 1 (10) 0 (0)

Injection, cautery, and

clips

1 (10) 0 (0)

Injection and clips 1 (10) 0 (0)

Rectal packing—no. (%) 0 (0) 3 (30) 0.002

Outcomes—no. (%)

Received PRBC transfusion 22 (71) 8 (80) 0.577

PRBC transfusions,

mean (SD)

2.1 (2.1) 3.3 (2.3) 0.144

In-hospital recurrent bleed 4 (13) 1 (10) 0.943

Repeat endoscopy 0 (0) 0 (0) NA

Interventional radiology 0 (0) 1 (10) 0.075

Surgery 0 (0) 1 (10) 0.011

In-hospital mortality 8 (26) 2 (20) 0.242

In-hospital GIB-associated

mortality

0 (0) 1 (10) 0.088

Still admitted 15 (48) 6 (60) 0.525

Table 5. (continued)

Patients with

upper GIB,

n 5 31

Patients with

lower GIB,

n 5 10 P value

NGT 10 (32) 5 (50) 0.297

Received tube feeds 10 (32) 5 (50) 0.297

P values are calculated using Student t and x2 tests
COVID-19, Coronavirus disease 2019; EGD, esophagogastroduodenoscopy;
GI, gastrointestinal; GIB, gastrointestinal bleeding; NA, not applicable; NGT,
nasogastric tube; PRBC, packed red blood cells.

© 2020 by The American College of Gastroenterology The American Journal of GASTROENTEROLOGY

O
TH

ER

GI Bleeding in Patients With COVID-19 5

Copyright © 2020 by The American College of Gastroenterology. Unauthorized reproduction of this article is prohibited.



but with no evidence of mucosal damage on biopsied specimens
(4). The etiology of bleeding in this patient population is likely
multifactorial. However, our study showed that most bleeding
occurred during the hospitalization, rather than on initial pre-
sentation, suggesting that bleeding is more likely treatment-
related or secondary to factors related to critical illness rather than
primarily viral-induced mucosal injury. As both anticoagulation
and rectal tubes are increasingly being used in themanagement of
COVID-19 patients, we postulate that these factors may be
contributing to GI hemorrhage.

An emerging concept with COVID-19 has been the increased
risk of coagulopathy and thromboembolic events, including deep
venous thrombi, pulmonary emboli, and cerebrovascular events.
Thus, higher doses of anticoagulation are being recommended,
with the speculation that COVID-19 can induce a prothrombotic
state with micro- and macro-vascular thrombi (10,11). Of our 41
patients with GIB, 39%were on therapeutic anticoagulation as an
inpatient before onset of bleeding (Table 4). Our data did not
demonstrate anticoagulation as a statistically significant risk
factor for GIB (Tables 6 and 7). However, given our small sample
size, short follow-up duration and that a more standardized
COVID-19 anticoagulation protocol was not implemented until
3 weeks into our study, the effects of anticoagulation among this
cohort still remains unclear. In particular, 26% of the patients
with upper GIB were on pre-existing PPI as an outpatient and
whether prophylactic PPIs can mitigate the effects of bleeding in
these anticoagulated patients is yet to be determined (Table 4).
Even in non–COVID-19 patients, there have been no random-
ized trials looking at the effect of PPIs with anticoagulants in the
prevention of upper GIB. That said, large cohort studies and a
meta-analysis suggest a protective role for concomitant acid
suppression in high-risk patients requiring anticoagulation
(12,13). Larger controlled trials are needed to understand the
implications of PPI as a preventative measure in the COVID-19
population, although the rapid pace of clinical development for
this disease has led to an expert consensus recommendation at
our institution of judicious use of prophylactic PPI in patients on
higher-intensity DVT prophylaxis.

All 31 patients with upper GI hemorrhage received PPI
therapy at the onset of bleeding (Table 4). Only 32% underwent
endoscopy with an average delay of 2.4 days, which is longer than
the recommended guidelines. As an epicenter during the

COVID-19 pandemic, such a delay was because of concerns for
the patient’s respiratory status or illness severity, providers’
safety, PPE conservation, and the preservation of ventilators by
avoiding procedural-related intubations. All patients ultimately
had cessation of bleeding with no difference in pRBC transfusion
requirements when comparing endoscopic treatment vs conser-
vativemanagement. These findings suggest that because wemake
challenging management decisions weighing patient and pro-
vider safety and resource utilization, it may be reasonable to
consider managing GIB in COVID-19 patients conservatively
and reconsider endoscopy if the patient does not respond within
24 hours. Cavaliere et al. (7) observed similar findings in 6 pa-
tients with COVID-19 pneumonia and upper GIB. All 6 patients
had resolution of bleeding within 24 hours of conservative
management. However, this case series is also limited because of
small sample size and lack of adequate follow-up (7). Although
several of our patients have been hospitalized for less than 30
days, we observed no in-hospital upper GIB-associated deaths
despite our prolonged procedural delay times (Table 5). Four of
31 patients rebled, one of whom had previously undergone en-
doscopy with therapeutic intervention. Ultimately, larger, more
controlled trials are needed to determine the safety of this man-
agement approach.

In addition to anticoagulation, intrarectal catheters (“rectal
tubes”) may increase the risk of lower GIB. These catheters are
widely used as a means to divert liquid or semiliquid stool to
mitigate the risk of perianal skin breakdown, nosocomial infec-
tions, and decrease labor-intensive nursing care (14). They have
been particularly valuable inCOVID-19 patientswith diarrhea, in
which they can minimize nursing exposure and conserve limited
PPE. However, there have been several published reports of rectal
bleeding, rectal ulceration, and life-threatening hemorrhage from
indwelling intrarectal catheters (14–17). Nevertheless, bleeding
complications in this setting of prolonged indwelling intrarectal
catheters are likely an underreported phenomenon. Padma-
nabhan and colleagues published an early prospective study of
intrarectal catheters, and of the 42 patients in their study cohort,
the authors reported 1 episode (2.4%) of GIB from pressure ul-
ceration (18). The underlying mechanism of injury was believed
to be pressure necrosis mediated by the inflated balloon that
results in mucosal ulceration (17). In our study, all 3 confirmed
cases of rectal ulcers occurred in the setting of rectal tubes and
concurrent anticoagulation. Although not statistically significant,
rectal tube usage trended toward an association with GIB with an

Table 6. Multivariable analysis of potential risk factors for upper

GI bleeding in patients admitted with COVID-19

Risk factor

Odds

ratio

95% confidence

interval P value

History of GIB 3.95 1.07–14.65 0.040

PPI use before GIB 1.01 0.29–3.49 0.988

NGT 1.2 0.2–7.12 0.841

ICU admission 1.39 0.29–6.67 0.684

Therapeutic

anticoagulation

1.84 0.49–6.98 0.37

P values are calculated using Student t and x2 tests.
COVID-19, Coronavirus disease 2019; GI, gastrointestinal; GIB, gastrointestinal
bleeding; ICU, intensive care unit; NGT, nasogastric tube; PPI, proton pump
inhibitor.

Table 7. Multivariable analysis of potential risk factors for lower

GI bleeding in patients admitted with COVID-19

Risk factor

Odds

ratio

95% confidence

interval P value

History of GIB 1.91 0.06–62.1 0.714

Rectal tube 30.4 0.66–1,402.31 0.081

ICU admission 0.2 0.01–3.44 0.265

Therapeutic

anticoagulation

1.42 0.14–15.02 0.768

P values are calculated using Student t and x2 tests.
COVID-19, Coronavirus disease 2019; GI, gastrointestinal; GIB, gastrointestinal
bleeding; ICU, intensive care unit.
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OR of 30.4. With only 10 lower GIB patients in this cohort, larger
studies are needed to better evaluate the association between
anticoagulation, rectal tube usage, and GI hemorrhage in this
population. Taken together, it is imperative that clinicians exer-
cise caution when using these devices in COVID-19 patients
particularly in those on anticoagulants, known large internal
hemorrhoids or a history of lower GIB. If other methods for skin
protection are not possible, the indications for rectal catheter use
should be reassessed daily with strict avoidance of overinflation of
the balloon (.45 mL) and limited to 29 days, given the potential
consequences (19).

There are limitations that should be considered when inter-
preting the results. The data were collected in a retrospective
fashion without randomization. We relied on documentation of
GIB by healthcare providers and cases of GIB may have been
missed, particularly more mild cases. In addition, because there
can be significant interobserver variability in descriptions of GIB
such as melena, it is possible that patients with dark brown or
green stool may have been included. Nonetheless, the chart re-
view was performed to ensure that patients included had signif-
icant GIB. Misclassification of upper or lower GIB may have also
occurred because patients with melena sometimes have lower GI
etiologies, and those with hematochezia may have a brisk upper
GIB.Maroon stools in this studywere characterized as upperGIB,
but this could have represented a lower GIB etiology. In addition,
although our study includes a larger number of patients with GIB
who underwent endoscopic evaluation than previously reported,
it is still an overall small number and findings of stigmata of high-
risk hemorrhage were rare, limiting the ability to extrapolate or
predict which patients may have these findings. An interesting
comparison would have been between COVID-19 and non–
COVID-19GI bleeders during this time period; however, because
our hospitals were at the epicenter of the COVID-19 pandemic,
there were only 13 COVID-19 negative patients who received
consultations for GIB. This was too small of a sample size for a
comparative control. Our data were also not statistically signifi-
cant in evaluating potential GIB risk factors including anti-
coagulation, intensive care unit admission, nasogastric, and rectal
tube usage and is likely related to our small sample size and short
follow-up duration. Finally, given that many of the patients in-
cluded in our study are still admitted and/or with limited follow-
up, the ultimate rates of rebleeding and mortality are likely to
increase with time. Nonetheless, it should be noted that GIB
among COVID-19 patients is a novel clinical phenomenon with
limited existing data and has important implications for
management.

CONCLUSIONS
As the COVID-19 pandemic evolves, gastroenterologists have
been confronted with unique challenges, particularly un-
derstanding and managing GI sequelae of the SARS-CoV-2
virus.With increased usage of rectal tubes and anticoagulation
in admitted COVID-19 patients, the incidence of GIB is likely
to increase. As we continue to manage these patients, pro-
viders must keep in mind the risk of GI hemorrhage and
consider preventative measures such as guidelines for pro-
phylactic PPIs and the development of a rectal tube care
protocol for nursing staff. We must continue to balance the
urgency for endoscopy in these patients with the potential risk
that it may pose to the patient and endoscopy team in the
current environment.
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