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Abstract

Title
Pre-Endoscopic Characteristics in Patients with Cirrhosis for Distinguishing Potentially
Endoscopically Intervenable Etiologies of Upper Gastrointestinal Bleeding

Background

Acute upper gastrointestinal bleeding (UGIB) is a common presentation in cirrhotic patients.
Etiologies of UGIB are heterogeneous and differ in their need for urgent endoscopic
intervention. The aim of the study is to determine the pre-endoscopic features in cirrhotic
patients associated with endoscopically intervenable etiologies of UGIB and their clinical
features, which may predict if the lesion is initially treatable via EGD.

Methods

Cirrhotic patients presenting with suspected UGIB followed by EGD at 4 tertiary care centers
between September 2015 to May 2019 were identified via ICD-10 codes and confirmed by
manual retrospective chart review. Demographics, UGIB presentation, clinical characteristics
and history, laboratory data, and final etiology on EGD were recorded. Continuous and
categorical variables were analyzed using chi-squared, Fischer’s exact test, or T-test when
appropriate.

Results

639 patients (mean age 58.9 + 12.9 years, 36.3% female) met inclusion and exclusion criteria.
From these patients, 288 (45.1%) had endoscopically intervenable etiologies of UGIB.
Esophageal varices (62.8%), ulcers (11.5%), and GAVE (5.9%) were the most common
etiologies. The following pre-EGD characteristics were significantly associated with
endoscopically intervenable etiologies: tachycardia, hypotension, albumin, need for urgent
intubation or vasopressors, AIMS65 score, prior banding procedure and hematemesis (all with
p<0.05). MELD-Na and Child-Pugh score did not correlate with the presence of endoscopically
intervenable etiologies. From these patients, 227 had endoscopic interventions performed, with
161 (71%) achieving complete eradication and the remaining 66 (29%) either failed to achieve
eradication or could not be intervened upon with EGD therapeutics. The vast majority of patients
who had incompletely eradicated lesions or could not be managed with EGD were patients who
presented with esophageal varices. These patients were either medically managed (48.5%),
referred to TIPS (24.2%), or had a repeat endoscopy (27.3%).

Conclusion

Pre-endoscopic characteristics, notably clinical severity, initial presentation of bleeding, and
prior endoscopic history, may help to predict the presence of endoscopically intervenable
etiologies of UGIB that are initially treatable via EGD in cirrhotic patients. Given their more
intervenable nature, priority should be given to these patients when possible towards more urgent
EGDs.



Glossary of Abbreviations

UGIB Upper gastrointestinal bleed

EGD Esophagogastroduodenoscopy

ICD International Classification of Disease
MELD Model End Stage Liver Disease

EV Esophageal varices

GAVE Gastric antral vascular ectasia

AVM Arteriovenous malformation

HE Hepatic Encephalopathy

NSAIDs Nonsteroidal Anti-inflammatory Drugs
PPI Proton Pump Inhibitor

NSBB Non-selective beta blocker

RPDR Rendezvous Patient Data Registry
EMR Electronic medical record

NOS Not otherwise specified

INR Internationalized Normalized Ratio
TIPS Transjugular intrahepatic portosystemic shunt

AIMS65 Albumin, INR, Altered Mental Status, Systolic Blood Pressure, Age > 65 years



Description of Scholarly Work

Specific aims, significance, and innovation

Upper gastrointestinal bleeding (UGIB) is a common complication in patients with cirrhosis and
is associated with high morbidity and mortality." The etiologies of UGIB are heterogeneous and
include varices (esophageal, gastroesophageal, gastric, or duodenal), inflammatory causes
(esophagitis, gastritis, duodenitis), portal hypertensive gastropathy, ulcerations, erosions,
angioectasia (GAVE), vascular malformations (Dieulafoy, AVMs, angiodysplastic lesions),

Mallory-Weiss tears, polyps, and malignancies.

The etiologies of UGIB differ in their need for urgent endoscopic intervention and their
amenability to intervention. Varices require urgent treatment with endoscopic procedures, such
as band ligation. Ulcerations may require urgent treatment if there is concern for deep ulceration
causing perforation or active arterial bleeding and are amendable to endoscopic intervention. In
contrast, inflammatory etiologies, portal hypertensive gastropathy, erosions, and malignancy
tend not to be amendable to endoscopic intervention and their management is largely supportive

in the acute setting.

For clinicians, it is important to identify the severity and risk of mortality in patients with
cirrhosis presenting with acute UGIB. The MELD-Na and Child-Pugh scores provide
information about the degree of a patient’s cirrhosis, which correlates with the severity of
UGIB.? The AIMS65 score serves as a risk stratification tool to predict in-hospital mortality
from UGIB using patient-specific characteristics, including albumin, INR, mental status, systolic

blood pressure and age.”

Equally important is to determine whether the patient is a candidate for endoscopic intervention
to treat their acute UGIB. The etiologies of UGIB differ in their amenability to intervention with
endoscopic procedures. It is unclear, however, if a patient’s presentation, clinical features, and

laboratory data may be helpful to determine the etiology of UGIB.

The aim of the study is to determine the pre-endoscopic features in cirrhotic patients associated

with endoscopically intervenable etiologies of UGIB and their clinical features, which may



predict if the lesion is initially treatable via EGD. Additionally, the study aims to determine the

outcomes in those patients who underwent EGD with incomplete eradicated of their UGIB.

Student and Collaborator Contributions

This project consisted of four stages as outlined in Figure 1. An overview is detailed below.

Stage 1: Patients with cirrhosis presenting with an acute UGIB were identified using an RPDR
algorithm. The RPDR uses keywords to interrogate the EMR of four tertiary care centers. The
keywords “Upper Gastrointestinal Bleeding, Cirrhosis, and Esophageal Varices” were used for

the RPDR. The algorithm retrieved the patient information for 691 different patient encounters.

Stage 2: A database containing these 691 patient encounters was created on Microsoft Excel.
Clinical characteristics from the encounters were recorded retrospectively. These variables
included: vital signs at presentation, initial laboratory data, treatment course (need for intubation,
vasopressor), clinical features of UGIB (hematemesis, hematochezia, melena, etc.), outpatient

medications, and prior endoscopic history.

Stage 3: Fifty-two patient encounters were excluded from the final cohort because of missing

data. MELD-Na, Child-Pugh score, and AIMS65 scores were calculated.

Stage 4: From the remaining 639 patient encounters, there were 525 unique patients. Statistical

analysis was performed using this cohort.

Study conception and design was performed by Dr. Marvin Ryou, Dr. Thomas Wang, and Pedro
Cortés. Data acquisition was performed by Pedro Cortés, and Drs. Thomas Wang, Joseph Flynn,
and Qian Bi. I performed the statistical analysis and interpretation of the data. I created the

figures, tables, and drafted the initial manuscript. This was critically edited by Dr. Marvin Ryou

and Dr. Thomas Wang.



Implications

There are several implications of this study given its novelty.

1.

It is to our knowledge, that this approach to classifying UGIB, as either endoscopically
intervenable or non-endoscopically intervenable at presentation, has not been studied in
the cirrhotic population.

Approaching UGIB as either endoscopically intervenable and non-intervenable may help
clinicians place greater emphasis on UGIBs with etiologies that are initially treatable via
endoscopy.

Determining pre-endoscopic features associated with endoscopically intervenable lesions
may help decrease time from door-to-endoscopy by helping predict lesions that are
endoscopically manageable.

This study also seeks to understand the outcomes, as outlined in Figure 2, of patients
undergoing endoscopic intervention, therefore, the natural course of endoscopically

intervenable lesions will be determined.



Main Text

Introduction

Acute UGIB is a common complication in patients with cirrhosis. Patients with cirrhosis and
portal hypertension develop varices (esophageal, gastroesophageal, gastric, etc) and portal
hypertensive gastropathy. Additionally, they may be at a higher risk of developing
angioectasias.” Other etiologies for UGIB not related to portal hypertension include
inflammatory causes, ulcerations, erosions, mucosal tears, vascular malformations, polyps and
malignancies. Acute UGIB is heterogeneous in its amenability and need for urgent endoscopic

intervention.

Given the heterogeneity, it is important to determine if a patient is a candidate for endoscopic
intervention in the first place. The amenability to endoscopic intervention varies based on the
etiology of UGIB. Patient-specific characteristics at presentation may be helpful to predict
whether a patient may have an UGIB that is endoscopically intervenable. Previous research has
attempted to answer this question, but the approaches have separated the etiology of UGIB as
variceal versus non-variceal.*’ These studies did not analyze the data based on whether the

etiology of UGIB is intervenable or not.

This project takes a different approach to analyzing patients with cirrhosis presenting with
UGIB. It focuses on separating patients based on if their cause of UGIB as being potentially
endoscopically intervenable or not. The project will contribute to our understanding of the
clinical features, which may be associated with causes of UGIB that are endoscopically
intervenable at presentation. These features may be helpful to clinicians to determine which

patients may benefit from urgent endoscopic intervention.

Methods

We performed a multicenter retrospective observational study of patients with cirrhosis
presenting with suspected UGIB, who then subsequently underwent an EGD. Cirrhotic patients
presenting with suspected UGIB followed by EGD at 4 tertiary care centers between September
2015 to May 2019 were identified via ICD-10 codes and confirmed by manual retrospective

chart review.



Patients were included in the study if they were adult patients with cirrhosis of either sex, who
presented for UGIB and had an EGD. Patients were excluded if they had missing data, such as
vital signs, laboratory data, EGD report or details of hospital course. These patients were
excluded given inability to calculate the AIMS65, Child-Pugh or MELD-NA scores.

Additionally, inclusion of these patients could have altered the interpretation of findings.

Demographics, clinical characteristics at presentation, prior history of ascites or hepatic
encephalopathy, and laboratory data were recorded. Indication for EGD, etiology of UGIB and
prior endoscopic history was identified using the EGD reports. Clinical outcomes were obtained

from patient records, including the hospital discharge summary.

Statistical Analyses

Demographics and clinical characteristics were reported using descriptive statistics: mean =+
standard deviation. Continuous and categorical variables were analyzed using chi-squared,
Fischer’s exact test, or T-test when appropriate. The data analysis was performed using

Microsoft Excel or SAS. A p-value of less than 0.05 indicated statistical significance.

Results
Figure 1: Study Design

Cases Identified Database Built Exclusion of Cases
RPDR algorithm Retrospective Excluded due to Statistical Analysis
performed » review of EMR ’ missing data

Esophageal varices were the most common identifiable etiology of UGIB that is
endoscopically intervenable in patients with cirrhosis

As summarized in Table 1, the majority of cases of UGIB had an etiology that was not
endoscopically intervenable (54.9%). From these, the majority (80.9%) had etiologies of UGIB
not identifiable on endoscopy. Other causes included portal hypertension gastropathy (8.5%),

inflammatory (6.6%), erosions (2.8%), and malignancies (1.1%).



In patients with endoscopically intervenable etiologies of UGIB (45.1% of total cases),
esophageal varices (62.8%) were the most common cause of bleeding as shown in Table 1. The
remaining causes of endoscopically intervenable etiologies of UGIB included ulcerations
(11.5%), non-EV varices (6.9%), angioectasia (5.9%), Mallory-Weiss tear (5.6%), vascular
malformations (5.2%), and polyps (2.1%).

Table 1: Endoscopically Intervenable and Non-intervenable Etiologies of UGIB

Total Cases of UGIB n=639 |

Endoscopically Intervenable etiologies of UGIB

esophageal varices

gastroesophageal varices

gastric varices

duodenal varices

angioectasia (GAVE)

ulcerations (esophageal, gastric, duodenal,
gastrojejunal anastomotic, post-banding)
Mallory-Weiss tear

vascular malformations (angiodysplastic lesion,
AVM, Dieulafoy)

polyps

n =288 (45.1%)

n= 181 (62.8%)

n==6(2.1%)
n=13 (4.5%)
n=1(0.3%)

n =17 (5.9%)
n =33 (11.5%)

n=16(5.6%)
n=15(5.2%)

n==6(2.1%)

Endoscopically non-intervenable etiologies of UGIB
(i.e. amendable to medical management)

etiologies not identifiable on endoscopy

portal hypertensive gastropathy

inflammatory (gastritis/esophagitis/duodenitis)
erosions (incl. erosive gastropathy)
malignancy

n =351 (54.9%)

n =284 (80.9%)
n =30 (8.5%)

n =23 (6.6%)
n=10 (2.8%)
n=4(1.1%)

Hematemesis, prior history of banding, and need for intubation were significantly
associated with the presence of endoscopically intervenable etiologies of UGIB
As summarized in Table 2, patients with endoscopically intervenable and non-intervenable

etiologies of UGIB did not differ significantly based on their age (58.4 versus 59.2 years-old),
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presence of altered mental status (21.2% versus 17.1%), hemoglobin (8.5 versus 8.9 g/dL),
platelets (129.4 versus 136.8k/uL), total bilirubin (3.1 versus 2.8 mg/dL), blood urea nitrogen
(27.4 versus 26.5 mg/dL), prior history of ascites (46.9% versus 49.9%) or hepatic
encephalopathy (29.5% versus 31.3%), prior history of EGD (59.0% versus 64.1%) or EV
(47.9% versus 45.3%), or in their outpatient medications prescribed at the time of presentation.
Notably, patients between the two groups did not differ significantly based on their MELD-Na
(16.9 versus 16.9) or Child-Pugh scores (8.1 versus 7.9), and whether melena (36.8% versus
38.7%), hematochezia (9.0% versus 10.3%), coffee-ground emesis (7.3% versus 5.7%), or a drop
in hemoglobin (17.4% versus 20.2%) was the initial presentation sign of UGIB to the emergency

department.

Patients with endoscopically intervenable etiologies of UGIB had higher rates of hemodynamic
instability, shown in Table 2, including higher presence of tachycardia (53.5% versus 42.5%,
p=0.005) and hypotension (24.7% versus 15.1%, p=0.002). Additionally, patients with
endoscopically intervenable lesions had higher rates of requiring intubation (25.0% versus 6.8%,
p<0.0001) or vasopressors (14.2% versus 3.4%, p<0.0001) at presentation to the emergency
department. A lower albumin (3.0 versus 3.2, p=0.003) and higher white blood cell count (9.2
versus 8.0, p=0.004) were significantly associated with the presence of endoscopically
intervenable etiologies of UGIB. The presence of hematemesis as the presenting sign of UGIB
was significantly associated with endoscopically intervenable etiologies of bleeding (55.2%
versus 40.7%, p<0.001). Patients with endoscopically intervenable lesions had higher rates of

having had a prior variceal banding procedure (28.1% versus 17.9%, p=0.002).

A lower hemoglobin at presentation (p=0.053) or higher rate of outpatient prescription for non-
selective beta-blockers (p=0.08) were not significantly associated with endoscopically
intervenable etiologies of UGIB, but they tended towards significance. Notably, a higher
AIMS65 score, which is associated with a higher risk of in-hospital mortality, was significantly
associated with endoscopically intervenable etiologies of UGIB (1.6 versus 1.3, p=0.009) than

endoscopically non-intervenable etiologies.
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Table 2: Patient Characteristics at Presentation

Endoscopically | Endoscopically

Intervenable non-intervenable

n= 288 n=351 p-value
Age 58.4 13.5 59.2 12.2 0.43
AMS 61 21.2% | 60 17.1% | 0.19
HR>100 154 53.5% | 149 42.5% | 0.005
SBP<90 71 24.7% | 53 15.1% | 0.002
WBC 9.2 5.7 8.0 4.8 0.004
Hgb 8.5 2.5 8.9 2.7 0.053
PLT 129.4  76.0 136.8  83.0 0.24
PT-INR 1.7 1.3 1.6 0.7 0.23
Albumin 3.0 0.7 3.2 0.6 0.003
Total Bilirubin 3.1 53 2.8 4.8 0.60
AST 107.3  181.2 ]99.8 274.7 0.68
ALT 51.6 102.2 | 41.5 89.0 0.19
Na 136.7 5.4 136.8 5.6 0.89
BUN 27.4 19.3 26.5 20.5 0.60
Cr 1.2 1.1 1.2 0.9 0.55
Normal eGFR 211 73.3% | 231 65.8% 0.04
History of Ascites 135 46.9% | 175 49.9% |0.45
History of HE 85 29.5% | 110 313% | 0.62
Intubation at ED 72 25.0% | 24 6.8% <0.0001
Vasopressors 41 142% | 12 3.4% <0.0001
MELD-Na 16.9 7.6 16.9 7.5 0.97
Child-Pugh 8.1 2.2 7.9 2.2 0.24
AIMS65 1.6 1.2 1.3 1.1 0.009
Endoscopic History \ \ \
Prior EGD 170 59.0% | 225 64.1% | 0.19
Prior EV 138 47.9% | 159 453% | 0.51
Prior Banding 81 28.1% | 63 17.9% 0.002
Initial Presentation of Bleeding \
Hematemesis 159 55.2% | 143 40.7% <0.001
Coffee-ground 21 7.3% 20 5.7% 0.41
Hematochezia 26 9.0% 36 10.3% 0.60
Melena 106 36.8 136 38.7% | 0.61
Drop in Hgb 50 17.4% | 71 20.2% 0.36
Outpatient Medications |
Antiplatelet 40 13.9% | 59 16.8% | 0.31
Anticoagulation 22 7.6% 24 6.8% 0.70
NSAIDs 32 11.1% | 48 13.7% | 0.33
PPI 156 54.2% | 206 58.7% [ 0.25
NSBB 92 31.9% | 90 25.6% | 0.08
Diuretic 131 45.5% | 168 47.9% | 0.55
Lactulose/Rifaximin | 83 28.8% | 101 28.8% 0.99
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Figure 2: Flowchart for Charting Outcomes

Endoscopically
Intervenable Lesions
n=288
Intervention Intervention Not
Performed Performed
n=227 n=61
‘Why was there no
Complete
Eradi(l:)aﬁon Incor.nplfate intervention?
Achieved Eradication
chieve =66
n=161
‘What was the next
recommended
step?

Complete eradication was achieved in the majority of cases with endoscopically
intervenable etiologies of UGIB

In our cohort, 288 out of 639 cases of UGIB (45.1%) had an endoscopically intervenable cause
for their bleeding as shown in Figure 2. From these patients, the majority had an endoscopic
intervention performed, (227 out of 288 cases, 78.8%). EV was the most common etiology for
which intervention was performed (74.0%) with a success rate of achieving complete eradication
of 62.5%, shown in Table 3. In patients with gastric/duodenal varices, angioectasia, Mallory-
Weiss tear, vascular malformation or polyps (composite of 46 out of 227 cases, 20.3%),
endoscopic intervention achieved complete eradication at a 100% success rate. Overall,
endoscopic intervention achieved complete eradication in the majority of cases (70.9%),

summarized in Table 3.
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Table 3: Rates of Complete Eradication with Endoscopic Intervention by Etiology of UGIB

Endoscopically Intervenable (n=288)

Intervention Performed Completely Incompletely
n=227 (78.8%) Total | Eradicated Eradicated
Esophageal Varices 168 (74.0%) 105 (62.5%) 63 (37.5%)
Gastroesophageal Varices 3 (1.3%) 2 (66.7%) 1 (33.3%)
Gastric and Duodenal
Varices 4 (1.8%) 4 (100%) 0
Angioectasia (GAVE) 16 (7.0%) 16 (100%) 0
Ulcerations 10 (4.4%) 8 (80.0%) 2 (20.0%)
Mallory-Weiss tear 7 (3.1%) 7 (100%) 0
Vascular malformations 14 (6.2%) 14 (100%) 0
Polyps 5(2.2) 5 (100%) 0
Total 161 (70.9%) 66 (29.1%)

Medical management was the preferred approach for incompletely treated EV

In patients with endoscopically intervenable etiologies of UGIB who had an intervention

performed, 66 out of 227 cases (29.1%) failed to achieve complete eradication, as shown in

Table 3. From these patients, EV was the most common etiology for which complete eradication

was not achieved (95.5%), summarized in Table 4. In patients with incompletely eradicated EV,

the endoscopist recommended TIPS (23.8%), repeat EGD or EUS (27.0%) or to continue

medical management (49.2%). Overall, medical management was the preferred approach for

those patients who underwent endoscopic intervention that failed to achieve complete

eradication.

Table 4: Subsequent Recommendations for Incompletely Eradicated Lesions of UGIB

If lesion was incompletely eradicated, what was the next recommended step?

Repeat Continued medical
Total TIPS (%) EGD/EUS (%) Management (%)
EVs 63 | 15 (23.8%) 17 (27.0%) 31 (49.2%)
GOVs 1]1(100%) 0 0
Ulcer 210 1 (50%) 1 (50.0%)
Total | 16 (24.2%) 18 (27.3%) 32 (48.5%)
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Ulcers and EV represented the majority of endoscopically intervenable cases for which

endoscopic intervention was not performed

In the cases with endoscopically intervenable causes of UGIB where no intervention was

performed (61 out of 288 cases, 21.2%), ulcerations (37.7%) was the most common etiology of

bleeding, followed by EV (21.3%) non-EV varices (21.3%), and Mallory-Weiss tear (14.8%), as

shown in Table 5. For these cases where no intervention was performed, the most common

reason for no intervention was not specified in the endoscopy report (49.2%), followed by no

active bleeding (31.1%) and technical reasons (19.7%).

Table 5: Reasons for Forgoing Intervention in Endoscopically Intervenable Lesions of UGIB

Endoscopically Intervenable (n=288)

Intervention not Why was there no intervention?
Performed No active Technical
n=061(21.2%) Total NOS bleeding obstacle
Esophageal Varices 13 (21.3%) 3 (23.1%) 3 (23.1%) 7 (53.8%)
Gastroesophageal Varices 3 (4.9%) 2 (66.7%) 0 1 (33.3%)
Gastric/Duodenal Varices 10 (16.4%) 7 (70.0%) 3 (22.0%) 0
Angioectasia (GAVE) 1 (1.6%) 1 (100%) 0 0
Ulcerations 23 (37.7%) 12 (52.2%) 11 (47.8%) 0
Mallory-Weiss tear 9 (14.8%) 5 (55.6%) 1 (11.1%) 3 (33.3%)
Vascular malformations 1 (1.6%) 0 0 1 (100%)
Polyps 1 (1.6%) 0 1 (100%) 0

Total 30 (49.2%) 19 (31.1%) 12 (19.7%)

Times delay to endoscopy was higher for endoscopically non-intervenable lesions

Time difference from door-to-endoscopy was reported as an outcome, shown in Table 6. Patients

who had endoscopically intervenable etiologies of UGIB had a statistically significant lower time

difference from door-to-endoscopy than those with non-intervenable causes (22.4 versus 31.6

hours, p<0.001).

Table 6: Door-to-Endoscopy Time

P-value

<0.001

Time from Door-to-Endoscopy
22.4 h (+/- 25.9 hours)
31.6 h (+/- 29.4 hours)

Endoscopically Intervenable

Endoscopically Non-Intervenable
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Discussion

In this study, we established a cohort of patients with cirrhosis, who presented with acute UGIB
to the emergency department of 4 tertiary care centers. We retrospectively collected clinical data,
including vital signs, laboratory data, course of treatment, and prior endoscopic history at
presentation prior to endoscopy. We analyzed the cohort based on the etiology of their acute
UGIB and by breaking the cohort into two mutually exclusive groups. The two groups were
endoscopically intervenable and endoscopically non-intervenable etiologies of UGIB. Using this
approach, we aimed to determine the pre-endoscopic features in patients with cirrhosis, which
are associated with endoscopically intervenable etiologies of UGIB. By doing so, we identified
clinical features that may help in predicting if the lesion is initially treatable via EGD. It is to our
knowledge, that this is the first study to analyze the pre-endoscopic features of UGIB in patients
with cirrhosis by separating the cohort into endoscopically intervenable or non-intervenable

causes of UGIB.

Our study had several major findings. First, a large number of cases had a non-identifiable cause
of their UGIB. In 284 out of 639 total cases (44.4%), no clear cause of UGIB was identified.
There may be several reasons for this. First, there was a delay to endoscopy for endoscopically
non-intervenable lesions, which may decrease the chances of identifying a source of bleed.
Second, our determination of the cause of UGIB is based on the EGD report, which may not
capture the full details of the actual endoscopy. A non-identifiable cause of UGIB may due to a

missed lesion on endoscopy.

Second, EV and other varices were the most common etiologies of UGIB in patients with
cirrhosis and endoscopically intervenable lesions. Ulcerations and angioectasia were the next two
most common etiologies. From the patients with endoscopically intervenable lesions, the
majority underwent endoscopic intervention (78.8%) and complete eradication was achieved in
most of these cases (70.9%). Patients with incomplete eradication were subsequently managed
medically (48.5%) or were referred to TIPS (24.2%) or repeat EGD/EUS (27.3%). These
findings help to elucidate the natural history and hospital course of cirrhotic patients presenting

with acute UGIB who subsequently undergo endoscopic intervention.
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Third, patient’s clinical severity, initial presentation of bleeding, and prior endoscopic history are
important pre-endoscopic features, which may help to determine if an UGIB is initially treatable
via EGD. Patients who had endoscopically intervenable lesions were more hemodynamically
unstable at presentation, requiring vasopressors and intubation, than those who ultimately had
non-intervenable lesions. The AIMS65 score, which correlates a patient’s clinical features to in-
hospital mortality from UGIB, was significantly higher for endoscopically intervenable lesions.
These findings suggest that endoscopically intervenable lesions of UGIB produce more
hemodynamically instability than those that are not intervenable. Finally, hematemesis as the
presenting sign and prior history of banding were also associated with endoscopically
intervenable lesions. This may be from the finding that most patients who had endoscopically

intervenable lesions, ultimately had EV as the etiology for UGIB.

Limitations

This study has several limitations. First, the study is a retrospective observational study, which
relies on the retrospective review of the EMR. The data collected, such as a patient’s
comorbidities or presentation, may not be accurately documented in the EMR. This limitation
was limited by careful review of the EMR by multiple investigators in the team and by
establishing precise definitions of variables. If data was missing, the case was excluded to
prevent inaccurate data collection. Second, the retrospective nature of the study introduces
possible confounding that may not be possible to assess. Some variables, such as smoking status,
alcohol use, or etiology of cirrhosis, were not collected and they could have confounding effects.

Thirdly, chart reviewers were not blinded during the study and establishment of database.

Conclusion

Pre-endoscopic characteristics, notably clinical severity, initial presentation of bleeding, and
prior endoscopic history, may help to predict the presence of endoscopically intervenable
etiologies of UGIB that are initially treatable via EGD in cirrhotic patients. Given their more
intervenable nature, priority should be given to these patients when possible towards more urgent

EGD:s.
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