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Abstract

Background: Gastrointestinal (Gl) bleeding is one of the most impactful complications in patients hospitalized from
COVID-19 infection. Limited study has focused on patients with upper Gl bleeding (UGIB). This study aimed to identify
the risk factors of patients who were hospitalized from COVID-19 infection and developed UGIB as well as the effec-
tiveness of proton pump inhibitor (PPI) prophylaxis in those patients.

Methods: This study was comprised of two phases. The first phase was the retrospective enrollment of patients
who were admitted due to COVID-19 infection and developed UGIB between April and August 2021 to evaluate the
associated factors of active UGIB. The second phase was a retrospective analysis after PPl prophylaxis protocol from
September — October 2021 to assess the benefit of PPl use in those patients.

Results: Of 6,373 patients hospitalized, 43 patients (0.7%) had evidence of UGIB. The majority were male 28 (65.1%)
with a mean age of 69.1 4 11.8 years. Twenty-four of 43 patients (55.8%) needed mechanical ventilation, 35 patients
(81.4%) received systemic corticosteroids, and 10 patients (23.3%) were taking anticoagulants for venous thrombo-
embolic prophylaxis. Seven of 43 patients (16%) had active UGIB. There was no significant difference in the number

of patients taking antiplatelets, anticoagulants, or steroids and the severity of COVID-19 infection between the two
groups. An emergency endoscopy or endoscopic hemostasis were performed in 6/7 (85.7%) patients. The multivariate
logistic regression analysis revealed two significant factors associated with active UGIB including higher of Glasgow-
Blatchford score (GBS) per point (OR=7.89; 95%Cl 1.03-72.87; p=0.04) and an absence of PPl use (OR 4.29; 95%Cl
1.04-19.51; p=10.04). After prescribing PPl as a prophylaxis, there was a slightly lower incidence of UGIB (0.6% vs 0.7%)
in addition to an absence of active UGIB (0% vs 16%).

Conclusion: Our study demonstrated that the absence of PPl and higher GBS were significant risk factors for active
UGIB which required therapeutic endoscopy in patients with COVID-19 infection. We suggest that short-term PPI
prophylaxis should be prescribed in those patients once they need hospitalization regardless of the severity of COVID-
19 infection to minimize the severity of UGIB.
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Introduction
The incidence of GI bleeding has been reported between
0.6—13% in patients hospitalized from COVID-19 infec-
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and indirectly from treatment-related consequences eg.
systemic corticosteroids [3]. Previous data showed that
patients with COVID-19 infection who developed either
upper or lower GI bleeding during hospitalization had a
significant higher mortality rate compared to those with-
out GI bleeding [2].

A recent meta-analysis reported that between 37-100%
of patients with COVID-19 infection who developed GI
bleeding had taken anticoagulants and/or antiplatelet
drugs [1]. However, there was insufficient data to test
antiplatelet or anticoagulant as a predisposing factor of
upper and lower GI bleeding in patients with COVID-
19 infection [1]. Most recent studies assessed both upper
and lower GI bleeding [1, 2]. To our knowledge, no study
has evaluated the risk factors of active upper GI bleeding
(UGIB) in patients with COVID-19 infection. Addition-
ally, evidence supporting the use of proton pump inhibi-
tors (PPI) which can prevent upper GI bleeding in high
risk patients [4] is still lacking.

The primary purpose of our study was to evaluate the
risk of active UGIB in patients with COVID-19 infection.
The secondary purpose were 1) determining the etiology
of UGIB; 2) rate of endoscopic hemostasis; 3) mortality
rate of those patients and 4) the role of PPI prophylaxis.

Methods

This study was conducted at King Chulalongkorn Memo-
rial Hospital, Bangkok, Thailand between April and
October 2021. It was composed of 2 phases: 1) retro-
spective study, and 2) experimental study (Fig. 1). The
outcome of this study was the hospitalized patients with
COVID-19 infection who developed active UGIB.
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First phase: a retrospective study (April - August 2021)

We reviewed all charts of patients with COVID-19
infection who were admitted and developed UGIB
during admission. The inclusion criteria were patients
who were diagnosed with COVID-19 infection with
evidence of GI bleeding. Confirmation of the diagno-
sis of SARS-CoV-2 infection was performed using a
polymerase chain reaction from nasal and throat swabs.
We recruited the patients by searching ICD-10 coding
assistance under the following codes: GI bleeding (All
K92 codes), hematemesis (K92.0), melena (K92.1), and
hematochezia (K92.1, K75.31). In our hospital, ICD-10
coding was regularly documented by the primary phy-
sicians and routinely verified by the experienced senior
physicians. Active UGIB was defined as having evi-
dence of hematemesis, fresh blood from the nasogastric
(NG) tube, or hematochezia combined with evidence of
hemodynamic instability without other possible etiolo-
gies. An inactive UGIB was referred to as coffee ground
emesis and/or melena. An emergency endoscopy was
defined as having an endoscopy within 24 h of the
first presentation of bleeding. If the patients were not
undergone emergency endoscopy, they would be sched-
uled for diagnostic endoscopy within 90 days after the
onset of the diagnosis of COVID-19 infection. Relevant
data including past medical history, laboratory results,
Glasgow-Blatchford score [5], severity of COVID-19
infection and treatment, type of endoscopy (diagnosis
or therapy), clinical outcomes, length of hospital stay,
and in-hospital mortality were collected. Patients under
18 years or had incomplete medical data were excluded.

First Period
Standard of care by primary physician

6,373 patients were admitted due to
SARS-CoV-2 infection through April-August 2021

(2,235 (35.1%) patient had pneumonia requiring steroid therapy)

43 (0.7%) patients were diagnosed UGIB
and enrolled with complete data analysis

[
| !

Second Period
after launched PPI prophylaxis protocol

841 patients were admitted due to
SARS-CoV-2 infection through September-October 2021

(415 (49.3%) patient had pneumonia requiring steroid therapy)

5 (0.6%) patients were diagnosed UGIB
and enrolled with complete data and analysis

[
! }

7 (16%) patients were 36 (84%) patients were
Active UGIB Inactive UGIB

0 (0%) patients were 5 (100%) patients were
Active UGIB Inactive UGIB

Fig. 1 Flow diagram of two periods of patients enroliment before and after PPI prophylaxis protocol
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Second phase: an experimental study (September -
October 2021)
We hypothesized that PPI might prevent active UGIB in
COVID-19 patients. We launched the PPI prophylaxis
protocol on 1% September 2021 as a routine clinical prac-
tice for patients with high risk of GI bleeding. Patients
with COVID-19 infection who need hospitalization for
steroid or anticoagulant or both treatments would receive
omeprazole 20 mg once daily (oral or intravenous route)
regardless of endotracheal tube (ET-tube) intubation at
the same date of admission. We followed patients for up
to 2 months (September—October 2021) to determine the
UGIB rate and retrospectively collected the data. The pri-
mary outcome was the incidence of UGIB after following
this protocol. The secondary outcome was mortality rate.
The study protocol was approved by the Institutional
Review Board of the Research Ethics Review Commit-
tee for Research Involving Human Research Partici-
pants, Health Sciences Group, Chulalongkorn University
(IRB No.649/64). Data collection was initiated after IRB
approval. This research was performed in accordance
with the Declaration of Helsinki. This is a retrospective
study, and signed informed consent was waived by the
Ethics Committee. The analysis used anonymous clini-
cal data after each patient agreed to treatment by written
consent.

Statistical analysis

All participants were assigned a numerical code for
the study. Continuous variables were analyzed as
mean =+ standard deviation (SD) and compared using
unpaired t-tests when data were normally distributed.
Skewed variables were expressed as median (interquar-
tile range; IQR) and compared using the Mann—Whit-
ney U test. Categorical variables were compared using
Fisher’s exact test or X” test as appropriate. Binary logis-
tic regression analysis, was performed to identify fac-
tors associated with active UGIB. The significant factors
predicting active UGIB from univariate analysis and
potential clinical factors that might relate to active UGIB
(although they were not statistical significant from uni-
variate analysis) were included in the multivariate model.
The optimal cutoft score for detecting active UGIB was
the value which provided the best sensitivity and speci-
ficity calculated using the area under the receiver operat-
ing characteristic (AUROC). Sample size was determined
by estimating that 10 patients would develop active UGIB
in order for the study to have adequate power to iden-
tify at least one significant factor. All statistical analyses
were performed using the SPSS statistical analysis pack-
age version 22.0.0 (SPSS Inc., Chicago, Illinois, USA). A
p-value of <0.05 was considered statistically significant.
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Results

First phase with retrospective study (standard of care)

(Fig. 1)

A total of 6,373 patients were hospitalized due to
COVID-19 infection. Of those, 43 patients (0.7%) were
diagnosed with UGIB. There were 28 males (65.1%)
and average age was 69.1+11.8 years. The majority (31
patients, 72.1%) had multiple comorbidities including
31 patients (72.1%) with hypertension (HT), 27 (62.8%)
with diabetes mellitus (DM), 13 (30.2%) with chronic kid-
ney disease (CKD) or end-stage renal disease (ESRD), 9
(20.9%) with ischemic heart disease (IHD), 5 (11.6%) with
cirrhosis, and 3 (6.8%) with old cerebrovascular accident
(CVA). Twelve patients (27.9%) denied any comorbid-
ity. The mean and median duration of COVID-19 infec-
tion before UGIB were 13.54+12.5 and 8.0 (IQR 4.0,
22.0) days, respectively. There were 24 (55.8%) patients
diagnosed with severe pneumonia requiring mechanical
ventilation. Thirty-five (81.4%) patients received steroid
therapy and 10 (23.3%) patients received anticoagula-
tive agents including enoxaparin or heparin for venous
thromboembolism (VTE) prophylaxis; 7 received enoxa-
parin and 3 received heparin (Table 1).

Among the 43 patients, seven patients had active UGIB
(5 (11.6%) hematemesis, 1 (2.3%) hematochezia, and 1
(2.3%) fresh blood from NG tube). The remaining 36
patients had inactive UGIB (19 (44.2%) presented with
coffee-ground emesis, 17 (39.6%) melena). The baseline
characteristics comparing active and nonactive UGIB in
the first phase of the cohort are shown in Table 1. There
was no significant difference in the number of patients
taking antiplatelets, anticoagulants, or steroids. Sever-
ity of COVID-19 infection (e.g. mechanical ventilator
needed) between the two groups was also not statisti-
cally significant. The Glasgow-Blatchford score (GBS) in
patients with active UGIB was significantly higher than
those with inactive UGIB (median 14.0 vs 10.5; p <0.001).
Patients with current PPI use developed active UGIB less
often than those without PPI (28.6% vs 72.2%; p =0.027).

Among the 43 patients with UGIB, 17 patients (39.5%)
underwent endoscopy, 11 had elective diagnostic endos-
copy, and 6 received an emergency endoscopy. The
emergency endoscopy was performed by experienced
endoscopists, while the diagnostic endoscopies were
completed by trainees under supervision. The emergency
therapeutic endoscopies were performed in 6 of 7 (85.7%)
patients. One patient with advanced stage bilateral breast
cancer with multiple metastases was in moribund condi-
tion and denied esophagogastroduodenoscopy (EGD).
She finally passed away from UGIB and advanced stage
of cancer. Of the 6 patients who underwent endosco-
pies, there were 5 with high risk peptic ulcers and 1 with
bleeding gastric lymphoma. All 6 patients underwent



Prasoppokakorn et al. BMC Gastroenterology ~ (2022) 22:465 Page 4 of 9

Table 1 Characteristics of COVID-19 infected patients with active UGIB compared to those with inactive UGIB (n=43)

Variables Total (n=43) Active UGIB (n=7) Inactive UGIB (n=36) p-value
Age (years)
Mean £ SD 69.1+11.8 67.0+£96 695+123 0466
Median (IQR) 68.0 (60.0,76.0) 67.0 (59.0,76.0) 68.5 (61.8,77.0)
Sex Male, n(%) 28 (65.1) 5(71.4) 23(63.9) 0.737
Comorbidities, n(%)
DM 27 (62.8) 3(429) 24 (66.7) 0213
HT 31(72.0) 4(57.2) 27 (75.0) 0313
IHD 9(20.9) 1(14.3) 8(22.2) 0.659
Old CVA 3(7.0) 1(14.3) 2(5.6) 0421
CKD/ESRD 13(30.2) 0 13 (36.1) 0.082
Cirrhosis 5(11.6) 2(286) 3(83) 0.218
Presentations, n(%)
Hematemesis 5(11.6) 5(71.4) 0 <0.001
Fresh blood from NG tube 1(23) 1(14.3) 0
Coffee ground emesis 19 (44.2) 0 19 (52.8)
Melena 17 (39.6) 0 17 (47.2)
Hematochezia 1(23) 1(14.3) 0
COVID-19 infection details
Mechanical ventilator requirement, n(%) 24 (55.8) 5(714) 19 (52.8) 0.338
COVID-19 infection date (day)
Mean +SD 135+£125 159+£155 13.1+£120 0.718
Median (IQR) 8.0(4.0,22.0) 11.0 (1.0,30.0) 75(4.021.5)
COVID-19 treatment, n(%)
Steroid 35(814) 5(714) 30(83.3) 0444
Enoxaparin/heparin 10 (23.3) 1(14.3) 9(25.0) 0.566
Medications, n(%)
Antiplatelet 14 (32.6) 3429 11 (30.6) 0.595
Anticoagulant 2(4.7) 0 2 (5.6) 1.000
PPI 28 (65.1) 2(286) 26(72.2) 0.027
Laboratories, mean & SD
Hb baseline (g/dL) 11.54+18 126+1.7 113+£18 0.071
Hb (g/dL) 85+20 75+18 88+20 0.136
Hb changing (g/dL) 3.0£21 52+£18 26+£20 0.002
Hematocrit (%) 253+6.1 225453 259461 0.187
INR 131+£037 141£054 129+£033 0411
PT 146+£39 156+£58 144+£35 0.444
PTT 273+93 263+95 276+95 0.758
BUN (mg/dL) 5774382 66.0426.6 56.14+40.2 0.398
Creatinine (mg/dL) 3.05+3.13 1.86+£057 3294337 0.021
Glasgow-Blatchford score,
Mean +SD 10.74+4.0 154423 98+36 <0.001
Median (IQR) 11.0(9.0,13.0) 14.0 (14.0,18.0) 10.5(9.0,12.8)
Glasgow-Blatchford score > 14, n(%) 7(16.3) 6 (85.7) 1(2.8) <0.001

UGIB upper gastrointestinal bleeding, BMI body mass index, DM diabetes mellitus, HT hypertension, IHD ischemic heart disease, CVA Cerebrovascular accident, CKD
Chronic kidney disease, ESRD end-stage renal disease, PP/ proton-pump inhibitor, Hb hemoglobin, WBC white blood cell counts, INR international normalized ratio, PT
prothrombin time, PTT partial thromboplastin time, BUN blood urea nitrogen, SD standard deviation, QR interquartile range, kg/m? kilogram per square meter, g/dL
gram per deciliter, cells/uL cells per microliter, mg/dL milligram per deciliter
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endoscopy hemostasis including 2 adrenaline injections
plus hemoclip, 1 adrenaline injection plus bipolar coap-
tation, 1 adrenaline injection plus over-the-scope-clip,
1 adrenaline injection plus hemoclip and Hemospray®,
and 1 bipolar coaptation plus over-the-scope clip. Three
patients (42.9%) needed computed tomography angiog-
raphy (CTA) followed by embolization after successful
immediate endoscopic hemostasis. Two patients devel-
oped bleeding at 24 h after the index endoscopy and 1
patient underwent preemptive embolization to prevent
recurrent bleeding. All 6 patients undergoing therapeu-
tic EGD survived and were discharged from the hospi-
tal. Baseline characteristics and details of treatment and
outcomes of all 7 patients with active UGIB are shown in
Table 2.

The outcomes of patients with COVID-19 infection
who developed UGIB are shown in Table 3. Patients with
active UGIB required a greater amount of pack red cell
(PRC) transfusion compared to those with inactive UGIB
(5.1£4.8 vs 1.84+1.9 units; p=0.003) and had more
CTA with hemostatic embolization compared to inactive
UGIB (42.9% vs 0.0%; p<0.001). The overall mortality
rate of patients with UGIB was 17 of 43 (39.5%). No sta-
tistically significant difference in mortality rate between
patients with active and inactive UGIB was observed
(28.6% vs. 41.7%; p=0.551). The univariate analysis con-
secutive multivariate logistic regression analysis showed
two significant factors associated with active UGIB
including higher of GBS per point provided OR=7.89;
95%CI 1.03-72.87 (p=0.04), and the absence of PPI
use provided OR=4.29; 95%CI 1.04-19.51 (p=0.04)
(Table 4). The diagnostic performance of GBS 14 or
more provided sensitivity and specificity of 85.7% and
97.2%, respectively, PPV and NPV of 85.7% and 97.2%,
respectively, and produced an AUROC of 0.92 (95%CI
0.76-1.00, p=0.001) for active UGIB detection (Fig. 2).
Using the GBS cut point 14 or more, we were able to
discriminate between patients needing therapeutic EGD
and those who did not need EGD with a sensitivity and
specificity of 85.7 and 97.2%, respectively.

Second phase with retrospective study after PPI
prophylaxis protocol (Fig. 1)

A total of 841 patients were hospitalized due to COVID-
19 infection during the 2-month study period (Sep-
tember—October 2021). All patients were prescribed
standard dose of PPI prophylaxis during admission. Five
of these patients (0.6%) were diagnosed with UGIB. Of
these 5 patients, there were 2 (40.0%) males and mean
age of 74.2+11.5 years. Three patients (60.0%) did not
have any comorbidities, while 2 patients (40.0%) had HT
and 1 (20.0%) had DM, IHD, and cirrhosis. All patients
with inactive UGIB presented with coffee-ground emesis
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(5 patients, 100%) and did not undergo endoscopy due
to low risk of UGIB. They were prescribed high dose
PPI (twice daily) and discharged from the hospital. No
bleeding had occurred at 1 month follow-up. PPI was
prescribed for approximately two weeks or less and stop
before patient’s discharge. There has been no report of
PPI-related side effects, particularly increasing respira-
tory infection or gastrointestinal infection.

Discussion

Our present study demonstrated an overall incidence
of UGIB in patients with SARS-CoV-2 infection who
needed hospitalization of 0.7% (44/6,373 patients). This
number was slightly decreased to 0.6% (5/841) after
implementing a standard dose of PPI prophylaxis. Impor-
tantly, the percentage of patients presenting with active
UGIB was reduced from 16 to 0% after prescribing PPI
prophylaxis to patients taking steroids and/or anticoagu-
lants. This information supported our first phase data
that the absence of PPI prophylaxis was the significant
factor associated with active UGIB. In addition, our first
phase data showed 26% absolute risk reduction (ARR)
when using PPI to prevent active UGIB in patients who
admitted with COVID-19 and provided number needed
to treat (NNT) of 4. Previous studies had combined data
from UGIB and LGIB [2, 6]. To our knowledge, this is
the first study that focuses solely on UGIB in COVID-19
patients.

A large retrospective cohort in the United States dem-
onstrated that using antiplatelet or anticoagulant agents
was not a risk factor for GI bleeding [2]. Our study sup-
ported these findings on the prior use of antiplatelet/
anticoagulant and risk of GI bleeding. Patients recently
receiving anticoagulant for VTE prophylaxis for COVID-
19 infection were also not found to be a risk factor for
active UGIB.

The mortality of COVID-19 infected patients with GI
bleeding has been previously reported inconclusively [1,
2, 6]. A propensity score-matched case—control study
reported that the occurrence of GI bleeding during hos-
pitalization is associated with a significantly increased
mortality rate compared to those without GI bleeding
with OR 1.58 (95% CI 1.06-2.34, p=0.02) [2]. A second
matched case—control study reported that in-hospital
mortality rates were similar between patients with and
without GI bleeding [6]. Recently, a meta-analysis study
reported no significant association between GI bleed-
ing and overall mortality rate [1]. In our cohort study, we
demonstrated no difference in the overall mortality rate
of patients with active UGIB group compared to those
with inactive UGIB group.

The current guidelines have suggested using PPI as co-
therapy in patients requiring anticoagulants only if they
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Table 3 Outcomes of COVID-19 infected patients with active UGIB compared to those with inactive UGIB (n=43)
Variables Total (n=43) Active UGIB (n=7) Inactive UGIB (n=36) p-value
Treatment
PRC (units)
Mean £+ SD 23+£28 51+£48 18£19 0.003
Median (IQR) 1.0 (0.0,4.0) 4.0(1.0,10.0) 1.0(0.0,3.0)
CTA with embolization, n(%) 3(7.0) 3(42.9) 0(0.0) <0.001
Endoscopic findings, n(%) n=17 n=6 n=11 0.328
Gastroduodenal ulcer 11(64.7) 5(83.3) 6 (54.5)
Gastritis 3(17.6) 0 3(27.3)
Esophagitis 1(5.9) 0 1(9.1)
Gastric lymphoma 1(5.9) 1(16.7) 0
Normal (EGD, colonoscopy) 1(5.9) 0 109.1)
HP positive, n(%) 3/17(17.6) 2/6 (33.3) /11 (9.7) <0.001
Outcomes
Expired, n(%) 17 (39.5) 2(28.6) 15(41.7) 0.551
GIB-related death, n(%) 1(2.3) 1(14.3) 0 <0.001
LOS (days)
Mean £ SD 31.7+£306 184+14.0 3424324 0.215
Median (IQR) 25.0(14.0,37.0) 14.0 (6.0,33.0) 25.0(15.045.0)

UGIB upper gastrointestinal bleeding, PRC pack red cells, CTA computed tomography angiography, HP Helicobacter pylori, LOS length of stay. SD standard deviation,

IQR interquartile range, kg/m? kilogram per square meter

Table 4 Univariate and multivariate logistic regression analysis of factors associated with active UGIB

Variables Univariate Multivariate

OR (95%(Cl) p-value OR (95%Cl) p-value
Cirrhosis 3.30(0.47-22.98) 0.22 2.65(0.26-27.28) 041
Mechanical ventilator requirement 237 (041-13.79) 034 461 (0.53-40.30) 017
Steroid use 2.07(0.32-13.25) 044 2.05(0.21-20.38) 0.54
Prophylactic enoxaparin/ heparin use for 1.93(0.20-18.23) 0.57 1.02 (0.06-16.71) 0.89
COVID-19 treatment
Current antiplatelet use® 1.56 (0.30-8.12) 0.60 3.51(0.33-37.55) 030
Current anticoagulant use® 0.83 (0.09-7.54) 1.00 NA 1.00
No PPI prophylaxis 4.41 (1.10-20.33) 0.03 4.29 (1.04-19.51) 0.04
GBS (every1 point) 5.89(1.15-30.05) 0.03 7.98 (1.03-72.87) 0.04

PPI proton-pump inhibitor, GBS Glasgow-Blatchford score, OR odd ratio, Cl confidence interval

2 Received treatment for underlying disease prior to admission

had a history of peptic ulcer bleeding [7]. There was no
recommendation for prescribing PPI when patients were
taking only anticoagulants or corticosteroids without
any risk of UGIB. However, we know that patients taking
anticoagulant have a risk of bleeding [8]. Two systematic
reviews revealed that corticosteroids increased the inci-
dence of GI bleeding, especially in critically ill patients
[9, 10]. Thus, we proposed the short-term PPI prophy-
laxis protocol for patients with COVID-19 infection who
received anticoagulants and/or corticosteroids and found

it could prevent active UGIB during hospitalization. This
may support the future societal guideline on this issue.

This study reported a need for therapeutic endoscopy
of 14% for overall GI bleeding and 100% in patients pre-
senting with the clinical of active UGIB. Our data did not
differ from previous studies which reported an overall
therapeutic endoscopic hemostasis rate between 6—48%
[2, 11, 12]. However, no previous study evaluated the
need for therapeutic endoscopy in patients with active GI
bleeding.
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Fig. 2 The AUROC curve of Glasgow-Blatchford score more than 14 for active UGIB detection

Regarding the Glasgow-Blatchford score (GBS) which
is a screening method for determining whether patient
with an acute UGIB will likely require endoscopic hemo-
static procedure [5]. The performance of the GBS to
predict the need for therapeutic intervention and blood
transfusion has been widely validated in the previous
studies [13, 14]. According to guidelines for UGIB man-
agement, it is recommended to perform EGD within
the first 24 h after presentation in patients with a GBS
of more than 1 [4, 15, 16]. Although the patients in this
study had inactive UGIB, they had a median GBS at 10.5.
If we had followed the guidelines, we would have had to
perform EGD in those patients. This study demonstrated
that the threshold for early endoscopy within 24 h in
patients with COVID-19 and UGIB should be revised.
Those patients could be given more conservative treat-
ment with high-dose PPI and supportive treatment.

A systematic review from the United States showed
that 108 of 123 (87.8%) patients with overall GI bleed-
ing were managed conservatively with PPIs, somatosta-
tin analogs, vasopressin analogs, and intravenous fluid
resuscitation [17]. Experts from Italy and United States
suggest postponing non-urgent endoscopy in those
patients [18, 19]. Performing EGD in patients with
COVID-19 infection consumes many resources and
is costly. The procedure has a high risk of viral shed-
ding which requires a multidisciplinary team, personal

protective equipment, and an appropriate negative
pressure room. Our study proposed a GBS threshold
of 14 or more supported by an excellent AUROC for
selecting patients most likely to benefit from urgent
EGD.

Our study had certain limitations. First, the number
of patients with active upper GI bleeding is limited. Sig-
nificant testing on mortality rates was likely impacted
by the small sample size. Despite the limited sample
size, this study was able to demonstrate two significant
factors in the multivariable analysis. Second, since our
study was a retrospectively design, there were definitely
biases which might affect the outcomes, for instance,
the incomplete data of tobacco use, alcohol consump-
tion and Helicobacter pylori status. Finally, this study
recruited small proportion of patients having an active
UGIB in the first phase of study, and this can affect the
result of the multivariate regression analysis. This limi-
tation was highlighted by the large 95% CI obtained in
the analysis. Nevertheless, this study demonstrated the
data from a real-life practice on the emerging disease. A
future prospective study on the benefits of PPI for UGIB
prevention in patients with emerging viral disease e.g.
COVID-19 should be further explored. After incorpo-
rating the results of this study with 0.05 alpha and 0.20
beta, the sample size of PPI and non-PPI group in the
future prospective randomization study was 36 each.
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Conclusion

This study demonstrated that absence of PPI use and
high GBS of 14 or more were significant risk factors
for active UGIB requiring therapeutic endoscopy in
patients with COVID-19 infection. Results suggest that
short-term PPI prophylaxis may be considered in hos-
pitalized patients to minimize the severity of UGIB. A
prospective research on the benefit and risk of PPI for
UGIB prevention in patients with emerging respiratory
tract infection should be further explored.
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