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Abstract

Acute upper gastrointestinal bleeding (UGIB) is a typical medical emergency, with an incidence of 84 to 160 cases per 100,@
individuals and a mortality rate of approximately 10%. This study aimed to identify all cases of UGIB hospitalized in a tertiary
gastroenterology department, to identify possible predictive factors involved in rebleeding and mortality, potential associations
between different elements and the severity of bleeding, and the differences between the upper digestive hemorrhage due to
nonvariceal and variceal bleeding. This was an observational, retrospective study of patients with UGIB admitted to the tertiary
Department of Gastroenterology between January 2013 and December 2020. A total of 1499 patients were enrolled in the studly.
One thousand four hundred and ninety-nine patients were hospitalized for 7 years with active upper digestive hemorrhage, 504
variceal bleeding, and 995 nonvariceal bleeding. When comparing variceal with nonvariceal bleeding, in nonvariceal bleeding, the
mean age was higher, similar sex, higher mortality rate, higher rebleeding rate, and higher hemorrhagic shock rate. Endoscopy
treatment was also performed more frequently in variceal bleeding than in nonvariceal bleeding. Severe anemia was found more
frequently in patients with variceal bleeding. The mortality rate was 10% in the entire study group, which was not significantly
different between the 2 batches. However, the rebleeding rate is higher in patients with variceal gastrointestinal bleeding.

Abbreviations: Cl = confidence interval, NSAID = non-steroidal anti-inflammatory drugs, OR = odds ratio, UGIB = upper

gastrointestinal bleeding.
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1. Introduction

Acute upper gastrointestinal bleeding (UGIB) is a typical
medical emergency, with an incidence of 84 to 160 cases per
100,000 individuals and a mortality rate of approximately
10%.1" Despite endoscopic therapies and pharmacological
management development, UGIB is still associated with con-
siderable mortality and morbidity rates and high medical
expenses.*™!

UGIB remains a significant cause of hospital admission.
Several risk factors have been studied to stratify patients accord-
ing to the risk of complications, such as rebleeding or death, and
to predict the need for rapid clinical intervention.!®! This study
aimed to identify all cases of UGIB hospitalized in a tertiary
gastroenterology department, to identify possible predictive fac-
tors involved in rebleeding and mortality, potential associations
between different elements and the severity of bleeding, and the
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differences between the upper digestive hemorrhage due to non-
variceal and variceal bleeding.

2. Materials and Methods
2.1. Methods

This was an observational, retrospective study of patients with
UGIB admitted to the tertiary Department of Gastroenterology
from January 2013 to December 2020.

Given the nature of tertiary medical institutions, most
patients are referred from other medical institutions because of
the severity of their disease. Thus, endoscopy was performed
as soon as possible, and most patients underwent endoscopy
within 6 hours of admission after the patient was stabilized
hemodynamically. The final diagnosis of UGIB and the type of
lesion were defined after upper digestive endoscopy.

Data Analysis, Department of Functional Sciences, “Victor Babes” University of
Medicine and Pharmacy Timisoara, Romania (e-mail: raluca_lupusoru@yahoo.ro).
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For esophageal variceal grading, we used the Japanese
3-grade classification system.”! It involves scoring varices as
grade 1 (small), straight small-caliber varices; grade 2 (medium),
moderately enlarged, beady varices covering less than one-third
of the lumen; and grade 3 (large), markedly enlarged, nodular
or tumor-shaped varices occupying more than one-third of the
lumen. For gastric varices, we used Sarin’s classification!®: gas-
troesophageal varix type 1: Extension of esophageal varices
along the lesser curve, Gastroesophageal varix type 2: Extension
of esophageal varices along a great curve, isolated gastric varix
type 1, and isolated gastric varix type 2: varices in the stomach
or duodenum.

For nonvariceal gastrointestinal bleeding, lesions were
described according to Forrest classification®: Forrest I a
(Spurting hemorrhage); Forrest 1 b (Oozing hemorrhage);
Forrest II a (non-bleeding visible vessel); Forrest II b (adher-
ent clot); Forrest II ¢ (flat pigmented hematin (coffee ground
base) on ulcer base); Forrest III (lesions without signs of recent
hemorrhage or fibrin-covered clean ulcer base). Comorbidities
have been documented by clinical, paraclinical, and imaging
examinations.

Treatment for nonvariceal gastrointestinal bleeding was
divided into 2 groups: conservative, which did not require endo-
scopic therapy; and endoscopic therapy, divided into a single
method (hemostatic clip or thermal coagulation), or combined
endoscopic methods (adrenaline injection + clip or coagulation).

2.2. Study population

A total of 1499 patients were enrolled in the study. Socio-
demographic data, clinical, paraclinical, and imaging examina-
tions, type of lesion on endoscopy, therapeutic approaches, and
response to treatment were recorded.

The inclusion criteria in the study were all patients with the
upper gastrointestinal hemorrhage who underwent endoscopy.
The exclusion criteria were hemorrhagic shock with death prior
to endoscopy, absence of upper endoscopy, and lack of informed
consent.

Clinical and biological recorded data included age, sex, med-
ication history (non-steroidal anti-inflammatory drugs [NSAID]
use, antiplatelet agents, and anticoagulants), personal history
(liver cirrhosis, cardiovascular disease), systolic blood pressure,
and heart rate at hospital admission. The shock was defined as
systolic blood pressure < 100 mm Hg and heart rate > 100 beats/
minute.

All patients suspected of having nonvariceal gastrointestinal
bleeding received antisecretory treatment from admission, a
bolus of 80 mg of Pantoprazole, and then 8 mg/hour for 3 days;
All patients suspected with variceal bleeding were managed
according to the Baveno VI consensus!® and received treatment
with vasopressors (Terlipressin 1, 2 grams every 4 hours) and
intravenous antibiotics. When the cause of bleeding was uncer-
tain before endoscopy, both vasopressors and pump inhibitors
were administered.

According to Romanian legislation, ethical committee
approval was not required as a retrospective study. All patients
provided informed consent for their data to be used for scientific
purposes and for procedures to be made. This study was con-
ducted by the Declaration of Helsinki.

2.3. Statistical analysis

Data are presented as mean (= standard deviation) for con-
tinuous variables with normal distribution, as average (inter-
quartile range) for continuous variables without normal
distribution, or as percentages (absolute frequencies) for
nominal variables. The normality test was performed using
the Kolmogorov-Smirnov test. Significant differences between
groups were found using the t-test for normal distribution, the
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Mann-Whitney U for non-normal distribution, the Pearson
chi-squared test, or the Fisher test for proportions. Statistical
analysis of the data was performed using SPSS v.17 (SPSS Inc.,
Chicago, IL) and Microsoft Office Excel 2019. A P-value <
.05 and a confidence interval of 0.05 were considered to be
statistically significant.

3. Results

3.1. Patients characteristics

We analyzed the files of 1499 patients with UGIB. The endo-
scopic findings are shown in Figure 1. In 504/1499 (33.6%)
cases, the UGIB was caused by variceal hemorrhage, while in
995/1499 (66.4%) cases, the hemorrhage was nonvariceal (P
< .0001). The baseline characteristics of the study group and
comparison between the nonvariceal and variceal groups are
presented in Table 1.

3.2. Comparison between variceal and nonvariceal
bleeding

When comparing variceal with nonvariceal bleeding, in non-
variceal bleeding, the mean age was higher, similar sex, higher
mortality rate, higher rebleeding rate, and higher hemorrhagic
shock rate. Endoscopy treatment was also performed more fre-
quently in variceal bleeding than in nonvariceal bleeding. Severe
anemia was found more frequently in patients with variceal
bleeding (Table 1).

3.3. Nonvariceal bleeding

Most nonvariceal digestive hemorrhages could be managed con-
servatively (Table 1). Mortality and rebleeding rates were higher
in the simple therapy group than in the combination therapy
group (45% vs 23%, P < .0001; 25% vs 20%, P < .0001).
NSAIDs, antiplatelet, and anticoagulant medications were sig-
nificantly higher in patients over 60 years of age (68.5% vs
31.5%, P <.001). The highest incidence of nonvariceal bleeding
was in the 71 to 80 years group (28.1%), which was signifi-
cantly higher than the rest of the age groups (P = .02), with
significantly higher consumption of NSAIDs and antiplatelet
agents (P <.0001) (Table 2).

Severe anemia doubles the risk of rebleeding (Odds ratio [OR]
= 2; 95% Confidence interval [CI] 1.13-3.52). Severe anemia
increased the risk of death in non-variceal hemorrhages by 4
times (OR =4; 95% CI 2.1-6.75); hemorrhagic shock increased
the risk of death by 3.4 times (OR = 3.4; 95% CI 1.34-6.5);
antiplatelet agents, anticoagulants, and NSAIDs increased the
risk of death by 3.5-,2 and 1.7 times respectively (OR = 3.5; OR
=2; OR = 1.7) (Table 3).

Severe anemia (P = .01) was an independent predictive factor
in the multivariate analysis of factors involved in rebleeding in
nonvariceal hemorrhage. Severe anemia (P = .03) was an inde-
pendent predictor of mortality.

3.4. Variceal bleeding

Baseline characteristics of variceal group are presented in Table 4.
The presence of gastric varices increased the risk of rebleeding
3.3 times (OR = 3.3; 95% CI 1.96-5.63), the presence of grade
III esophageal varices increased the risk of rebleeding by 2.25
times (OR = 2.25; 95% CI 1.36-3.72), severe anemia increased
the risk of rebleeding 2 times (OR =2; 95% CI 1.12-2.83), and
age > 60 years increased the risk of bleeding 1.6 times (OR =
1.6; 95% CI 1.3-3.43). Severe anemia may increase the risk of
death from upper variceal hemorrhage 19 times (OR = 19; 95%
CI 7.6-23.5); Child-Pugh C class increased the mortality risk by
5.6 times (OR = 5.65 95% CI 2.91-10.8) (Table 3).
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Upper gastrointestinal bleeders that undergo upper endoscopy

Figure 1. Study flowchart.
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In the multivariate analysis of factors involved in rebleeding
in variceal hemorrhage, severe anemia (P = .006), Child-Pugh
class C (P = .04), and gastric varices (P < .0001) were indepen-
dent predictive factors. Factors involved in mortality in vari-
ceal bleeding, such as severe anemia (P = .01), age > 60 years
(P = .001), thrombocytopenia (P < .0001), and Child-Pugh
class C (P = .034) were independent predictors of mortality.

4. Discussion

This study aimed to identify the epidemiological characteristics
and prognostic factors of upper GI bleeding. The mean age was
61 years, with approximately 70% of patients over 60 years of
age. As in the literature, the most frequently encountered cases
of upper digestive hemorrhage were nonvariceal, and among
them, the most common were gastroduodenal ulcers."”!% In our
study, the proportion of nonvariceal bleeders was higher than
that of variceal bleeders, but the fact that it is a tertiary referral
center should give us the opposite, with a higher proportion of
variceal bleeders, as in the paper published by Rout et al'!l

The mortality rate was approximately 10% in the entire
batch, a rate similar to that reported in other European stud-
iest!>13: 10.7% in patients with nonvariceal UGIB and 8.5%
in those with variceal UGIB, higher in the nonvariceal bleeding
group. The rebleeding rate was higher in the variceal group, sim-
ilar to the literature.!'¥

In the group with nonvariceal hemorrhage, the mean age was
higher, and hemorrhagic shock was more frequent than in the
variceal hemorrhage group. Severe anemia was more frequent
in the variceal hemorrhage group. The bioclinical constans were
more likely to be normal in the nonvariceal group.

Regarding therapy, endoscopic methods were used more
frequently in the variceal bleeding group because all efracted
varices were treated. 44.1% of patients received only proton
pump inhibitors in the nonvariceal group and did not need any
endoscopic treatment.

Most of the patients presented at admission with melena in
both groups, but a higher rate in nonvariceal bleeders, while
hematemesis had a higher rate in the variceal bleeding group.
Blood transfusion was given more in the variceal bleeding
group. The mean number of hospitalization days was higher for
variceal bleeders. A fact can be their condition, with decompen-
sated liver cirrhosis.

Most studies have focused on identifying the risk factors and
unfavorable prognosis of gastrointestinal bleeding. These fac-
tors are essential to remember because the entire management
of the patient may depend on them, or, more importantly, plac-
ing them in advance can prevent a bleeding episode. Many risk
factors are known to influence outcomes in UGIB settings. Age,
comorbidities, hypovolemic shock, endoscopic diagnosis, hemo-
globin values at the time, ulcer size, stigmata of recent hemor-
rhage, and need for a blood transfusion have all been described
as significant risk factors for rebleeding and death.!'>15-71 Severe
anemia and age over 60 years were predictors of rebleeding in
variceal and nonvariceal bleeding groups.

The widespread use of potent PPIs and treatment of
Helicobacter pylori should decrease the incidence of nonvari-
ceal UGI bleeding; however, in recent years, there has been an
increasing proportion of elderly patients!'$! with the presence
of multiple comorbidities, leading to increased consumption
of NSAIDs and antiplatelet treatment. In this context, nonvari-
ceal hemorrhage continues to be associated with significant
morbidity and mortality. In the nonvariceal bleeding group,
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Comparison between the variceal and non-variceal study population.
Parameter Variceal Non-variceal P-value
Age (years/mean + SD) 59+11.2 65+14.9 <.0001
Gender (n, %)
Female (n, %) 200 (36.6%) 338 (33.9%) .08
Male (n, %) 304 (60.4%) 657 (66.1%) .08
Rebleeding rate (n, %) 18.4% 8.8% <.0001
Mortality rate (n, %) 8.5% 10.7% 2
Hemorrhagic shock (n, %) 6.7% 9.8% .05
Anemia
Mild (n, %) 201 (40.1%) 227 (22.8%) <.0001
Moderate (n, %) 136 (26.9%) 442 (44.4%) <.0001
Severe (n, %) 146 (28.9%) 226 (22.8%) .009
Total bilirubine (mg/dL, mean + SD) 3.40+1.86 1.03+0.7 <.0001
Creatinine (mg/dL, mean + SD) 1.12+0.78 1.01+0.1 <.0001
Thrombocytopenia (n, %) 420 (83.4%) 105 (10.5%) <.0001
ALT (UI/L, mean + SD) 59.0+9.5 341+84 <.0001
AST (UI/L, mean + SD) 93.3+£52.0 40.1+6.5 <.0001
INR (mean + SD) 1.41+0.5 1.02+0.01 <.0001
Natrium (mmmol/L, mean + SD) 135.8+7.7 138.0+5.2 <.0001
Potasium (mmol/L, mean + SD) 3.7+1.2 41+0.9 <.0001
Surgery transfer/embolization (n, %) 2 (0.3%) 29 (2.9%) .0007
Therapy <.0001
PPl only (n, %) - 439 (44.1%)
Endoscopic therapy (n, %) 502 (99.6%) 556 (55.7%)
Variceal banding (n, %) 472 (94.1%) -
Variceal sclerosis (n, %) 30 (5.9%) -
Single method(hemostatic clip/thermal coagulation) - 296 (29.7%)
Combined methods (adrenaline injection + clip/coagulation) - 260 (26.2%)
Presentation (n, %)
Melena 203 (40.2%) 500 (50.2%) .0002
Hematemesis 84 (8.4%) 60 (6.0%) .08
Melena + hemetemesis 119 (32.0%) 184 (18.6%) <.0001
Hematochesia 98 (19.4%) 251 (25.2%) .01
Blood transfusion 144 (28.5%) 220 (22.1%) .006
Hospitalization days 9.7+1.2 50+0.5 <.0001

ALT = alaniane aminotransferase, AST = aspartat aminotransferase; proton pump inhibitor, INR = international normalized ratio, SD = standard deviation.

Other baseline characteristics for non-variceal patients.

Parameter n (%)

Forrest classification
la 43 (6.0%)
Ib 103 (13.4%)
lla 146 (19.1%)
Ilb 105 (13.7%)
lic 157 (20.5%)
Il 209 (27.3%)

Susceptible factors
Aspirin 184 (18.4%)
Other NSAID's 145 (14.5%)
Antiplatelets 169 (16.8%)
Anticoagulants 160 (16.0%)
Helicobacter pylori 157 (15.7%)
Other 180 (18.6%)

NSAID = non-steroidal anti-inflamatory drugs.

the consumption of anticoagulants, antiplatelets, NSAIDs, and
aspirin were predictive factors for mortality. Many studies have
compared various scoring systems as risk stratification meth-
ods.[") Patients with a low score usually do not need endoscopic
hemostasis, and elective endoscopy can be scheduled as an out-
patient later.?” In contrast, a high-risk score is associated with
a high blood transfusion rate, the need for endoscopic therapy,
and prolonged hospitalization.?'??! In our study, severe anemia
(P =.03) was an independent predictor of mortality.

This study found that the rate of in-hospital rebleeding and
mortality in variceal hemorrhage batches could be as high
as 18.4% and 8.5%, respectively, and the mortality rate was
higher in patients with in-hospital rebleeding than in those
without. These findings are similar to those reported in pre-
vious studies.?>* Even if the rebleeng rate was higher in the
variceal group, the mortality rate was higher in the non-variceal
group. This fact is in concordance with the literature,?*! and
may be due to the greater hemorrhage of the big ulcers, that
can be fatal.

Randomised controlled trials have shown that mortality due
to variceal bleeding in cirrhosis has decreased over the past
decades but is still remarkably high. Hence, stratifying the risk
of mortality is paramount.””’! The best method for stratifying
risk is unclear. The variables analyzed in previous studies as pos-
sible prognostic factors were age, systolic blood pressure, heart
rate, hemoglobin, comorbidity, albumin, international normal-
ized ratio, and blood urea nitrogen. Previous studies have found
that these variables are independently associated with short-
term mortality in patients with cirrhosis.?%*”! Amitrano et al’?®!
concluded that CTP class C was an independent predictor of
5-days failure and Bambha et al®®’! demonstrated that patients
who received > 4 units of packed erythrocytes within the first 24
hours or were actively bleeding at the time of endoscopy had an
increased mortality rate. In our study group, esophageal varices
grade III, Child Pugh class C, and hemorrhagic shock were pre-
dictors of both rebleeding and mortality. The presence of gas-
tric varices increases the risk of rebleeding 3.3 times. Factors
involved in mortality in variceal bleeding, such as severe anemia
(P = .01), age > 60 years (P = .001), thrombocytopenia (P <
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Predictive factors for rebleeding in nonvariceal hemorrhage.

Variable Rebleeding (P-value) Mortality (P-value)

OR 95% Cl P-value OR 95% Cl P-value
Severe anemia 2.00 1.13-3.52 .001 4.00 2.10-6.75 <.0001
Age > 60 1.10 0.99-1.35 .02 1.15 0.99-1.89 .001
Aspirin 1.00 0.99-1.00 .08 1.00 0.99-1.15 .009
Anticoagulants 2.00 1.52-2.51 .87 1.08 1.00-1.90 .04
Antiplatelets 3.50 1.02-5.20 .90 1.00 0.89-1.15 .01
Other NSAID's 1.70 1.10-3.40 .06 1.30 1.15-2.10 .01
Hemorrhagic shock 1.10 1.00-1.25 .05 3.40 1.34-6.50 <.0001

Cl = confidence interval, NSAID = non-steroidal anti-inflatory drugs, OR = odds ratio.

Other baseline characteristics of variceal bleeding patients.

Parameter n (%)
Child-Pugh-Turcotte Classification
A 182 (36.1%)
B 185 (36.7%)
C 137 (27.2%)
Esophageal varices (Japanese classification)
Grade | 72 (14.2%)
Grade Il 263 (52.1%)
Grade Il 168 (33.7%)
Splenomegaly 429 (85.1%)
Gastric Varices 111 (22.2%)
Hepatic encefalopathy 123 (12.3%)
Ascites 299 (59.4%)

and neither the requirements for the need for endoscopic treat-
ment nor those for outpatient follow-up were presented. There
was no follow-up of patients in terms of out-of-hospital mor-
tality, only the in-hospital mortality rate was followed, and all
causes of death, not only those related to bleeding episodes,
were included.

5. Conclusions

One thousand four hundred and ninety-nine patients were hos-
pitalized for 7 years with active upper digestive hemorrhage,
504 variceal bleeding, and 995 nonvariceal bleeding. The mor-
tality rate was 10% in the entire study group, which was not
significantly different between the 2 batches. However, the
rebleeding rate is higher in patients with variceal gastrointes-
tinal bleeding.

Predictive factors for rebleeding and mortality in variceal bleeding.

Variable Rebleeding Mortality

OR 95% Cl P-value OR 95% Cl P-value
Severe anemia 2.00 1.12-2.83 <.0001 19.0 7.60-23.5 <.0001
Moderate anemia 1.00 1.00-1.13 .03 1.00 1.00-1.89 .08
Age > 60 1.60 1.3-3.43 .001 1.60 0.85-2.96 .57
Esophageal varices gr |l 1.01 1.00-1.89 .01 1.05 0.99-1.10 .06
Esophageal varices gr Ill 2.25 1.36-3.72 .001 2.20 1.25-4.20 .01
Gastric varices 3.30 1.96-5.63 <.0001 2.50 1.57-3.50 .05
Child-Pugh C 1.01 0.98-1.56 .04 5.60 2.91-10.80 <.0001
Hemorrhagic shock 1.00 1.00-2.45 31 2.00 1.16-2.90 .04
Thrombocytopenia 1.00 1.01-3.21 25 1.20 1.00-1.90 <.0001
Splenomegaly 1.01 1.00-4.52 .07 1.01 1.00-1.52 .02
Serum creatinine level 1.00 0.89-1.25 12 1.01 1.00-1.65 .02
Encephalopathy 0.99 0.99-1.01 .89 1.15 0.99-2.14 0.01
Rebleeding - - - 2.50 1.15-3.89 .04
TGP 0.98 0.75-1.01 .08 0.99 0.99-1.15 .0005
Hypoalbuminemia 1.10 1.00-2.14 92 1.00 1.00-1.85 .001
Male gender 1.50 0.85-1.75 .25 1.00 0.98-1.56 .04

Cl = confidence interval, OR = odds ratio.

.0001), and Child-Pugh class C (P = .034) were independent
predictors of mortality.

A strong point of our study was that a substantial cohort
was used, the power of the study was 80%, and all patients
underwent upper digestive endoscopy; however, the study has
some limitations: data collection was retrospective, and it was
a single-center study, implying potential data bias. However,
because the Gastroenterology Department represents a ter-
tiary referral center covering the country’s western region, the
emergency unit receives many critical cases with UGIB from all
neighboring counties. Second, this observational study focused
on high-risk mortality factors and classified high-risk patients.
However, the criteria for low-risk patients were not established,
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