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Abstract
Introduction: Although upper gastrointestinal bleeding 
(UGIB) management has improved substantially in the last 
decades, there is still much controversy regarding the opti-
mal timing for performance of endoscopy. Recent guidelines 
suggest performing an early endoscopy within 24 h of non-
variceal UGIB (NVUGIB) presentation, although its impact on 
patients with different bleeding risks remains unclear. Aim: 
To evaluate the impact of performing endoscopy within  
24 h on NVUGIB outcomes and to compare it in patients with 
lower-risk vs. higher-risk bleeding. Methods: This is a retro-
spective cohort study including consecutive patients under-
going upper endoscopy for suspected NVUGIB over 4 years. 
Demographic, clinical, biochemical, endoscopic, and out-
come data were collected. Lower-risk bleeding was defined 
as a Glasgow-Blatchford score (GBS) <12 and higher-risk 
bleeding was defined as a GBS ≥12. Results: A total of 298 
patients with suspected NVUGIB were included, 55% of 
whom had higher-risk bleeding. Endoscopy was performed 

within 24 h in 62.1% of the patients. In lower-risk bleeding 
patients, performance of endoscopy within 24 h was associ-
ated with a higher need for endoscopic treatment (OR = 2.6; 
95% CI 1.2–5.7; p = 0.004), a lower 30-day mortality (OR = 
0.41; 95% CI 0.27–0.63; p = 0.03), and a lower need for trans-
fusion (OR = 0.58; 95% CI 0.36–0.92; p = 0.02). In higher-risk 
bleeding patients, there were no statistically significant dif-
ferences in NVUGIB outcomes in performing endoscopy 
within 24 h. Conclusion: Endoscopy within 24 h of presenta-
tion was associated with a lower need for transfusion, a high-
er need for endoscopic treatment, and a lower 30-day mor-
tality in lower-risk NVUGIB patients. Thus, performing endos-
copy within the first 24 h of presentation can have a positive 
impact on NVUGIB outcomes even in lower-risk bleeding.

© 2021 Sociedade Portuguesa de Gastrenterologia
Published by S. Karger AG, Basel
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Resumo
Introdução: Embora a abordagem da hemorragia diges-
tiva alta não varicosa [HDANV] tenha melhorado substan-
cialmente nas últimas décadas, há ainda muita contro
vérsia relativamente ao timing ideal de realização da en-
doscopia. Apesar das guidelines recentes sugerirem a 
realização de endoscopia precoce nas primeiras 24 horas 
de apresentação, o seu impacto em pacientes com estra
tificações de risco distintas permanece por esclarecer. Ob-
jetivo: Avaliar o impacto da realização de endoscopia pre-
coce nos diferentes outcomes de HDA não varicosa em 
doentes de baixo e alto risco. Métodos: Estudo de coorte 
retrospetivo incluindo pacientes submetidos consecuti-
vamente a endoscopia por suspeita de HDANV, durante 4 
anos. Foram obtidos dados demográficos, clínicos, bio-
químicos, endoscópicos e outcomes adversos. Baixo risco 
foi definido como score Glasgow-Blatchford <12 e alto 
risco como ≥12. Resultados: Foram incluídos 298 pacien-
tes, 55% sendo de alto risco. A endoscopia foi efetuada 
nas primeiras 24 horas em 62.1% dos pacientes. Em doen-
tes de baixo risco, realizar endoscopia nas primeiras 24 
horas associou-se a maior necessidade de terapêutica en-
doscópica [OR 2.6, IC 1.2–5.7; p = 0.004], menor mortali-
dade a 30 dias [OR 0.41, IC 0.27–0.63; p = 0.03] e menor 
necessidade de transfusão [OR 0.58, IC 0.36–0.92; p = 
0.02]. Em doentes de alto risco não houve diferenças es-
tatisticamente significativas nos outcomes pelo facto de 
efetuar endoscopia precoce. Conclusão: Realizar en-
doscopia nas primeiras 24 horas de apresentação de 
HDANV foi associado a menor necessidade de transfusão, 
maior necessidade de terapêutica endoscópica e menor 
mortalidade a 30 dias em pacientes de baixo risco. Assim, 
efetuar endoscopia precoce pode ter um impacto positi-
vo nos outcomes da HDANV, mesmo nos doentes que à 
partida têm menor risco de outcomes adversos.

© 2021 Sociedade Portuguesa de Gastrenterologia
Publicado por S. Karger AG, Basel

Introduction

Acute upper gastrointestinal bleeding (UGIB) is a 
common clinical emergency worldwide, with an estimat-
ed annual incidence of 61–78/100,000 persons [1]. It re-
quires frequent hospital admission and carries a substan-
tial morbidity and mortality. Although the annual inci-
dence has been decreasing, its 30-day mortality remains 
high at up to 11% [2]. The most common causes of acute 
UGIB are nonvariceal (mainly peptic ulcer disease and 
mucosal erosive disease) [3, 4]. Esophagogastroduode-

noscopy (EGD) is the gold standard for the diagnosis and 
treatment of UGIB and it is associated with a reduction 
of blood transfusion requirements and the length of stay 
[5]. Substantial improvements in the management of 
UGIB have been incorporated into clinical practice in the 
last decades; however, there is still much controversy re-
garding the optimal timing for performance of endosco-
py. Performance of early EGD within 24 h of patient pre-
sentation with suspected nonvariceal UGIB (NVUGIB) 
and no contraindication for endoscopy has been pro-
posed as a key quality indicator in the management of 
UGIB [6] and is recommended by several guidelines [7–
12]. Previous systematic reviews have demonstrated that 
early endoscopy (within 24 h of hospital admission) im-
proved risk stratification of patients, provided a reduc-
tion of the hospital length of stay, and increased the use 
of therapeutic endoscopy, although the impact on need 
for surgery and in-hospital mortality was variable [13, 
14]. A latter study reported increased mortality in pa-
tients not submitted to early endoscopy [15].

Some guidelines suggest that EGD may be considered 
earlier, i.e., within 12 h of presentation, in patients with 
severe bleeding or high-risk features [7, 9, 11, 16, 17]. 
However, risk stratification of patients with UGIB in low-
risk and high-risk bleeding is highly variable between 
studies and the role of urgent endoscopy remains contro-
versial.

Lim et al. [18], in a retrospective analysis that included 
934 NVUGIB patients, revealed that patients with higher-
risk bleeding, defined by a Glasgow-Blatchford score 
(GBS) ≥12, had a significantly lower mortality rate when 
submitted to urgent EGD (within 13 h of hospital admis-
sion); those authors concluded that patients with higher-
risk bleeding benefit from earlier endoscopy. However, in 
lower-risk bleeding the time to endoscopy was not associ-
ated with in-hospital mortality. Kumar et al. [19] revealed 
that urgent EGD in lower-risk bleeding (GBS <12) was a 
predictor of negative outcomes (composite of death, re-
bleeding, and surgical, radiologic, or endoscopic inter-
vention). In another study, among lower-risk bleeding, 
EGD within 24 h was associated with a lower in-hospital 
mortality but not rebleeding [20]. Therefore, there is still 
much controversy regarding the optimal timing of endos-
copy in selected patients with different bleeding risks, and 
evidence that can precisely identify patients who should 
undergo early endoscopy is not available.

The aim of this study was to evaluate the impact of per-
formance of endoscopy within 24 h on NVUGIB out-
comes and to compare it in patients with lower-risk ver-
sus higher-risk bleeding.
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Materials and Methods

Patient Selection and Definitions
We performed a retrospective unicentric cohort study includ-

ing all consecutive patients undergoing EGD in the gastroenterol-
ogy department of a university-affiliated hospital for suspected 
NVUGIB, between January 2015 and December 2018. This study 
was conducted in a hospital with a 12-h daily/week endoscopy ser-
vice for gastrointestinal bleeding. Suspected NVUGIB was defined 
as hematemesis, melena, or hematochezia with suspected bleeding 
from the upper gastrointestinal tract [21]. 

In the situation that more than 1 EGD was performed during 
the same admission, only the finding of the index EGD was in-
cluded. Exclusion criteria were as follows: patients aged under 18 
years with bleeding from esophagogastric varices identified during 
EGD, patients without evidence of UGIB on EGD but with lower 
gastrointestinal bleeding confirmed during colonoscopy, and pa-
tients with development of NVUGIB while already in-patients for 
another reason (in-hospital bleeding). Besides, patients without 
the necessary records and data, such as time of admission and EGD 
performance, were excluded from the analysis.

According to the recommendations and to the emergency de-
partment protocol of our hospital, all patients were started on in-
travenous proton pump inhibitors (PPI) as soon as a suspected 
diagnosis of UGIB was made. Following endoscopy, patients with 
high-risk endoscopic stigmata were continued on intravenous in-
fusion of PPI for 72 h. Otherwise, patients received oral PPI, if 
needed, as indicated by endoscopic findings. Erythromycin was 
administered previous to EGD, in patients with clinically severe or 
ongoing active UGIB, according to ESGE recommendations [7]. 
The antithrombotic management policy was carried out in accor-
dance with the protocol of the immunohemotherapy department 
of our hospital, which adopts measures according to recommenda-
tions, so that the patient is optimized for the endoscopy, without, 
however, delaying and conditioning the performance of the pro-
cedure and outcomes.

Patients’ demographic and clinical data, including age, gender, 
type of presentation of bleeding, history of syncope, comorbidities 
(namely arterial hypertension, type 2 diabetes, cardiac failure, 
ischemic heart disease, cerebrovascular disease, renal failure, he-
patic disease, disseminated neoplasia, or any other major comor-
bidity), medication use (PPI, nonsteroidal anti-inflammatory 
drugs, antiplatelets, anticoagulants, steroids, and selective sero-
tonin reuptake inhibitors), hemodynamic assessment at presenta-
tion by vital signs, mental status at admission, biochemical results 
at presentation (hemoglobin, platelets, urea, albumin, and interna-
tional normalized ratio), timing of endoscopy, and endoscopic 
findings/diagnosis were collected. The Charlson comorbidity in-
dex was calculated as previously described [22]. Outcome clinical 
data, including length of hospital stay, admission to an intermedi-
ate or intensive care unit, need for intervention (endoscopic or 
surgical), need for transfusion, occurrence of 30-day rebleeding, 
in-hospital mortality, and 30-day mortality, were also collected.

Altered mental status was defined as a Glasgow Coma Scale ≤14 
or a physician designation of “disoriented,” “lethargy,” “stupor,” or 
“coma.” Hemodynamic instability was defined as presentation with 
a combination of systolic blood pressure below 100 mm Hg and a 
heart rate above 100 beats/min. Out-of-hours admission was defined 
as admission to a hospital during the period between 8:00 p.m. and 
8:00 a.m. Weekend NVUGIB referred to those presenting between 

8:00 p.m. on Friday and 8:00 a.m. on Monday. Timing of endoscopy 
was defined as the period between presentation to the emergency 
department (hospital admission) for NVUGIB and performance of 
endoscopy. High-risk stigmata ulcer was defined as active bleeding 
or a nonbleeding visible vessel. The decision of transfusion was made 
by the attending physician, following local emergency department 
transfusion protocols. Therapeutic endoscopic intervention includ-
ed one or more of the following hemostatic strategies: use of hemo-
clips, argon plasma coagulation, or multipolar electrocoagulation, 
with or without previous injection of epinephrine. Cyanoacrylate in-
jection was used when previous modalities of hemostasis had failed. 
Patients for whom endoscopic hemostasis could not be achieved 
were referred for surgery. In-hospital mortality referred to death dur-
ing the hospital stay from any cause. After discharge, patients were 
followed up for a minimum of 30 days and 30-day rebleeding and 
mortality were evaluated. Rebleeding was defined as hematemesis or 
blood passing from a nasogastric tube, melena, or hematochezia with 
accompanying laboratory (hemoglobin drop of >2 g/dL within 24 h) 
or vital sign changes (systolic blood pressure decrease to <100 mm 
Hg or heart rate increase to >100 beats/min) [19] occurring within 
30 days of hospital admission.

Patient Stratification Risk
The GBS was assessed at admission and included the following 

nonendoscopic parameters: gender, systolic blood pressure, heart 
rate, presentation with melena, presentation with syncope, hepat-
ic disease, cardiac failure, hemoglobin concentration, and blood 
urea nitrogen (Table 1) [23]. The patients were stratified by GBS 
as lower-risk (GBS <12) or higher-risk (GBS ≥12) bleeding accord-
ing to the definition adopted in previous studies [18, 19, 24], 
whereas a cut-off of 12 demonstrated a specificity of 90% for pre-
diction of all-cause in-hospital mortality in NVUGIB [18].

Statistical Analysis
Data were analyzed using Statistical Package for the Social Sci-

ences (SPSS) software, version 26.0 (IBM, Armonk, NY, USA). Cat-
egorical data are presented as frequencies (%). Continuous nor-
mally distributed data are presented as means ± SD and continuous 
nonnormally distributed data are shown as medians (IQR).

A univariate analysis comparing clinical, laboratory, and out-
come data of patients regarding the timing of endoscopy in the 
higher-risk and lower-risk bleeding groups was performed. Cate-
gorical variables were compared using the χ2 test or the Fisher ex-
act test (2-tailed) as appropriate. Continuous variables were com-
pared using the Student t test for independent samples or the 
Mann-Whitney test according to normal or nonnormal distribu-
tions of data, respectively. Measures of the effect size (g of Hedges, 
OR, and 95% CI) were calculated to quantify the magnitude of the 
differences found between the groups, thus evaluating the statisti-
cal power of the results.

A multivariate analysis of the association between timing of 
endoscopy and 30-day mortality, need for endoscopic treatment, 
and need for transfusion in lower-risk bleeding patients, adjusting 
for potential confounders, was performed by operating a binary 
logistic regression using the Enter method. The selection of poten-
tial confounders to include in the multivariate analysis was per-
formed by considering parameters with statistical significance in 
the univariate analysis.

Two-sided p values <0.05 were considered statistically signifi-
cant.
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Results

Patient Characteristics
During the study period, 449 index EGD performed in 

our department for suspected UGIB were analyzed. Ac-
cording to the defined exclusion criteria, 78 patients with 
variceal bleeding confirmed at EGD, 16 patients with 
lower gastrointestinal bleeding confirmed at colonosco-
py, 29 patients with in-hospital bleeding, and 28 without 
the necessary records were excluded. A flow chart illus-
trating the sampling process is presented in Figure 1. A 
total of 298 patients were included; 63.8% (n = 190) were 
male, with a mean age of 70.4 ± 15.4 years and a mean 
Charlson comorbidity index of 4.1 ± 2.4. Arterial hyper-
tension and heart failure were the most common comor-
bidities, being present in 43.6% (n = 130) and 27.2% (n = 
81) of the patients, respectively. Concerning medication, 
more than one fourth of the patients (25.8%; n = 77) were 
taking PPI, 35.6% (n = 106) were taking acetylsalicylic 
acid, 10.7% (n = 32) were taking nonsteroidal anti-in-
flammatory drugs, 21.1% (n = 63) were taking anticoagu-
lants, and 12.4% (n = 37) were taking other antiplatelet 
agents. The most common presentation at admission was 
melena (54.4%; n = 162), followed by hematemesis (34.6%; 
n = 103), hematemesis and melena (7.7%; n = 23), and 

hematochezia (3.4%; n = 10). Syncope was reported by 
11.7% of the patients (n = 35). Only 4.4% of the patients 
(n = 13) presented with hemodynamic instability at ad-
mission. PPI were started in all of the patients and eryth-
romycin was started in 37.2% (n = 111) of the patients 
previous to EGD. A weekend presentation was verified in 
18.5% of the patients (n = 55) and an out-of-hours admis-
sion was verified by 37.6% (n = 112) of the patients. The 
patients had a mean hemoglobin value of 9.0 ± 2.8, a mean 
platelet count of 248 ± 164, and a mean international nor-
malized ratio of 1.6 ± 1.3 at admission. The detailed pa-
tient characteristics are indicated in Table 2.

Endoscopic Features
The most frequent sources of bleeding diagnosed in 

EGD were gastric ulcers (20.1%; n = 60), duodenal ulcers 
(17.8%; n = 53) and erosive gastritis (8.7%; n = 26). EGD 
was unrevealing in almost one fifth (19.5%; n = 58) of the 
patients. High-risk endoscopic stigmata (active bleeding or 
visible vessel) ulcers were present in 14.8% of the patients 
(n = 44). All of the patients received endoscopic treatment, 
except for 2 patients who were sent for immediate surgery 
after endoscopic diagnosis of a large duodenal vessel.

A full list of the endoscopic findings is presented in 
Table 2.

Clinical Outcomes
The median length of hospital stay was of 7 days (IQR 

5–10). Admission to an intensive or intermediate care 

Table 1. Glasgow-Blatchford scores [22]

Admission risk parameter Score

Blood urea level (mg/dL)
≥18.2 but <22.4
≥22.4 but <28
≥28 but <70
≥70

2
3
4
6

Hemoglobin level for men (g/dL)
≥12 but <13
≥10 but <12
<10

1
3
6

Hemoglobin level for women (g/dL)
≥10 but <12
<10

1
6

Systolic blood pressure (mm Hg)
≥100 but <109
≥90 but ≤99
<90

1
2
3

Other parameters
Pulse rate ≥100 beats/min
Presentation with melena
Presentation with syncope
Hepatic disease
Heart failure

1
1
2
2
2

449 patients undergoing
upper endoscopy for

suspected UGIB

Patients with suspected
NVUGIB included

(n = 298)

151 patients excluded:
Variceal UGIB (n = 78)

In-hospital bleeding (n = 29)
Lacking records (n = 28)

LGIB (n = 16)

Fig. 1. Enrolment flow chart. LGIB, lower gastrointestinal bleed-
ing.
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unit for close monitoring was considered by the attending 
physicians in 36.6% of the cases (n = 109). The remaining 
patients were admitted to a conventional ward, with the 
exception of 3.7% of the patients (n = 11) who were dis-
charged. Blood transfusions were carried out in 73.2% of 
the patients (n = 218), with a median of 2 red blood cell 
units transfused (IQR 0–4). Endoscopic hemostatic treat-
ment was performed in 31.2% (n = 93) of the patients; 48 
patients had a hemostatic procedure for peptic ulcer 
bleeding, while the other 45 patients had an intervention 
in other contexts. Rebleeding after index endoscopy oc-
curred in 7.7% (n = 23), and 3.4% (n = 10) of the patients 

needed another endoscopic treatment during hospital ad-
mission after rebleeding suspicion. Surgical management 
was required in only 2.3% (n = 7) of the patients. All-cause 
in-hospital mortality was 6.7% (n = 20) and the 30-day 
mortality was 6.7% (n = 20). Death occurred, on average, 
10.4 ± 14.2 days after admission. Of the patients who had 
rebleeding, only 3 died in the following 30 days. The de-
tailed clinical outcomes are specified in Table 2.

Risk Stratification and Timing of Endoscopy
At admission, the patients had a mean GBS of 11.5 ± 

3.8, with 55% (n = 164) being stratified as higher-risk 

Table 2. Baseline patient characteristics

Demographic and clinical data
Age, years
Male gender
Weekend NVUGIB
GBS

≥12 (higher risk)
<12 (lower risk)

Symptoms at admission
Melena
Hematemesis
Syncope
Hematemesis and melena 
Hematochezia

Comorbidities
Arterial hypertension
Type 2 diabetes
Heart failure
Cerebrovascular disease
Ischemic heart disease 
Renal failure
Hepatic disease
Disseminated malignancy 
Other major comorbidity

Charlson comorbidity index
Medications

Proton pump inhibitors
Acetylsalicylic acid
Nonsteroidal anti-inflammatory drugs
Anticoagulants
Non-ASA antiplatelets
Steroids
Selective serotonin reuptake inhibitors

Physical findings
Tachycardia
Heart rate, beats/min
Hypotension
Systolic blood pressure, mm Hg
Hemodynamic instability
Altered mental status

70.4±15.4
190 (63.8)

55 (18.5)
11.5±3.8
164 (55.0)
134 (45.0)

162 (54.4)
103 (34.6)

35 (11.7)
23 (7.7)
10 (3.4)

130 (43.6)
71 (23.8)
81 (27.2)
36 (12.1)
32 (10.2)
28 (9.4)
15 (5.0)
11 (3.7)
42 (14.1)

4.1±2.4

77 (25.8)
106 (35.6)

32 (10.7)
63 (21.1)
37 (12.4)

4 (1.3)
22 (7.4)

74 (24.8)
90±17
53 (17.8)

120±22
13 (4.4)
27 (9.6)

Laboratory data
Hemoglobin, g/dL
Platelet count, n × 109/L
Urea, mg/dL
Albumin, g/dL
INR

9.0±2.8
248±164

85.0±51.8
2.9±0.7
1.6±1.3

Endoscopic data
Gastric ulcer
Duodenal ulcer
High-risk endoscopic stigmata
Erosive gastritis 
Erosive esophagitis
Mallory-Weiss tear 
Neoplasia
Angioectasia
Dieulafoy lesion
Gastric antral vascular ectasia 
Cameron lesion
Other sources
Normal endoscopy
Timing of endoscopy, h
Endoscopy within 24 h of presentation

60 (20.1)
53 (17.8)
44 (14.8)
26 (8.7)
25 (8.4)
22 (7.4)
20 (6.7)
13 (4.4)

8 (2.7)
1 (0.3)
1 (0.3)

11 (3.7)
58 (19.5)

18.7 (9.4–
32.1)
185 (62.1)

Outcome data
Admission to an intensive/intermediate care 

unit
Length of hospital stay, days
Blood transfusion
Red blood cell units, n
Therapeutic endoscopic intervention
Surgical intervention
Rebleeding
In-hospital mortality
30-day mortality
Time to death, days

109 (36.6)
7 (5–10)

218 (73.2)
2 (0–4)

93 (31.2)
7 (2.3)

23 (7.7)
20 (6.7)
20 (6.7)

10.4±14.2

Values are presented as means ± SD, medians (IQR), or 
numbers (%). ASA, acetylsalicylic acid; INR, international 
normalized ratio.
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(GBS ≥12) and 45% (n = 134) being stratified as lower-
risk bleeding (GBS <12). Higher-risk bleeding patients 
had a mean GBS of 14 ± 2 and lower-risk bleeding pa-
tients had a mean GBS of 8 ± 3. Endoscopy was performed 
within 24 h of presentation in 62.1% of the patients (n = 
185), with a median timing of endoscopy of 18.7 h (IQR 
9.4–32.1; Table 2); this was not significantly different be-
tween the lower- and higher-risk bleeding groups (18.3 
[IQR 8.7–38.4] vs. 19.3 [IQR 9.7–29.5] h; p = 0.74).

Comparing higher- versus lower-risk bleeding pa-
tients, there was no difference regarding gender (male: 
59.8 vs. 68.7%; OR = 0.8; 95% CI 0.7–1.0; p = 0.11) or 
weekend admission (17.1 vs. 20.1%; OR = 0.9; 95% CI 
0.7–1.2; p = 0.50). Higher-risk bleeding patients were sig-
nificantly older (73.9 ± 13.5 vs. 66.2 ± 16.5 years; g = 0.52; 
p < 0.001) and had more high-risk endoscopic stigmata 
ulcers (20.1 vs. 8.2%; OR = 1.5; 95% CI 1.0–2.4; p = 0.04), 
more comorbidities (mean Charlson comorbidity index: 
4.6 ± 2.3 vs. 3.5 ± 2.4; g = 0.47; p < 0.001), and a higher 
anticoagulant intake (26.8 vs. 14.2%; OR = 1.6; 95% CI 
1.1–2.4; p = 0.01).

Comparing the outcome data stratified by timing of 
endoscopy (≤24 vs. >24 h), there were no statistically sig-
nificant differences in performing endoscopy within 24 h 
of presentation regarding admission to an intensive/in-
termediate care unit (38.4 vs. 33.6%; OR = 1.1; 95% CI 
0.8–1.6; p = 0.41), the median length of admission (7 [IQR 
5–10] vs. 7 [IQR 6–10] days; p = 0.42), therapeutic endo-
scopic intervention (35.1 vs. 24.8%; OR = 1.4; 95% CI 0.9–
2.0; p = 0.06), surgery intervention (2.7 vs. 1.8%; OR = 1.3; 
95% CI 0.4–4.3; p = 0.71), rebleeding (8.1 vs. 7.1%; OR = 

1.1; 95% CI 0.6–2.0; p = 0.75), in-hospital mortality (6.5 
vs. 7.1%; OR = 0.9; 95% CI 0.5–1.6; p = 0.84), and 30-day 
mortality (5.4 vs. 8.8%; OR = 0.7; 95% CI 0.5–1.2; p = 
0.25). Patients in whom EGD was performed within 24 h 
of presentation had a lower need for transfusion (69.2 vs. 
79.6%; OR = 0.70; 95% CI 0.48–1.0; p = 0.048).

Higher-Risk Bleeding
We further analyzed whether the timing of endoscopy 

had an impact on different patient subgroups, i.e., higher- 
and lower-risk bleeding patients as defined in Materials 
and Methods. Regarding the higher-risk group, there 
were no statistically significant differences in outcomes in 
performing endoscopy within 24 h of presentation, re-
garding admission to an intensive/intermediate care unit 
(OR = 1.0; 95% CI 0.7–1.5; p = 0.99), the median length 
of hospital stay (p = 0.93), the need for blood transfusion 
(OR = 1.0; 95% CI 0.5–2.3; p = 1.0), the need for endo-
scopic (OR = 1.0; 95% CI 0.7–1.5; p = 0.94) or surgical 
intervention (OR = 1.2; 95% CI 0.4–3.7; p = 1.0), rebleed-
ing (OR = 1.0; 95% CI 0.5–1.9; p = 0.94), or in-hospital 
(OR = 1.8; 95% CI 0.5–2.3; p = 0.22) and 30-day mortal-
ity (OR = 1.1; 95% CI 0.7–1.5; p = 0.79; Table 3).

Lower-Risk Bleeding
In lower-risk bleeding patients, performing endosco-

py within 24 h of presentation was associated with a high-
er need of endoscopic treatment (OR = 2.6; 95% CI 1.2–
5.7; p = 0.004), a lower 30-day mortality (OR = 0.41; 95% 
CI 0.27–0.63; p = 0.03), and a lower need for transfusion 
(OR = 0.58; 95% CI 0.36–0.92; p = 0.02). Lower-risk 

Table 3. Univariate analysis of the impact of performing endoscopy within 24 h on NVUGIB outcomes in higher-risk and lower-risk 
patients

Outcome Higher risk Lower risk

endoscopy 
≤24 h (n = 100)

endoscopy 
>24 h (n = 64)

p value endoscopy 
≤24 h (n = 85)

endoscopy 
>24 h (n = 49)

p value

Admission to an ICU 39 (39.0) 25 (39.1) 0.99 32 (37.6) 13 (26.5) 0.19
Length of hospital stay, days 7 (6–11.5) 8 (6–11) 0.93 6 (4–9) 7 (5–10) 0.20
Blood transfusion 94 (94.0) 60 (93.8) 1.0 34 (40.0) 30 (61.2) 0.02
Endoscopic intervention 35 (35.0) 22 (34.4) 0.94 30 (35.3) 6 (12.2) 0.004
Surgical intervention 4 (4.0) 2 (3.1) 1.0 1 (1.2) 0 (0.0) 1.0
Rebleeding 9 (9.0) 6 (9.4) 0.94 6 (7.1) 2 (4.1) 0.71
In-hospital mortality 10 (10.0) 3 (4.7) 0.22 2 (2.4) 5 (10.2) 0.10
30-day mortality 9 (9.0) 5 (7.8) 0.79 1 (1.2) 5 (10.2) 0.03

Values are presented as medians (IQR) or numbers (%). Statistically significant p values are in bold. ICU, intensive/intermediate care 
unit.
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bleeding patients in whom EGD was performed 24 h after 
presentation had a 3.9-fold greater chance of dying with-
in 30 days (OR = 3.9; 95% CI 0.66–23.7) and a 1.4-fold 
greater chance of needing a transfusion (OR = 1.4; 95% 
CI 1.0–1.8). There was a tendency toward a lower in-hos-
pital mortality (OR = 0.49; 95% CI 0.29–0.82; p = 0.10) 
with performance of endoscopy within 24 h of presenta-
tion, though without statistical significance. There were 
no significant differences regarding admission to an in-
tensive/intermediate care unit (OR = 1.4; 95% CI 0.8–2.4; 
p = 0.19), the median length of hospital stay (p = 0.20), 
surgical intervention (OR = 0.6; 95% CI 0.6–0.7; p = 1.0), 
or rebleeding (OR = 1.5; 95% CI 0.4–5.0; p = 0.71; Table 
3).

Comparing the clinical characteristics of lower-risk 
bleeding patients regarding the timing of EGD, we veri-
fied that patients in whom EGD was performed 24 h after 
presentation were significantly older (70.8 ± 15.2 vs. 63.5 
± 16.7 years; g = 0.45; p = 0.01) and had a higher mean 
Charlson comorbidity index (4.0 ± 2.1 vs. 3.1 ± 2.6; g = 
0.38; p = 0.03), a higher mean systolic blood pressure (130 
± 20 vs. 123 ± 21 mm Hg; g = 0.38; p = 0.03), a lower mean 
hemoglobin concentration (10.1 ± 3.1 vs. 11.3 ± 2.8 g/dL; 
g = 0.40; p = 0.03), more frequently a weekend NVUGIB 
presentation (55.1 vs. 0.0%; OR = 4.9; 95% CI 3.4–7.0;  
p < 0.001), and a history of heart failure (24.5 vs. 9.4%;  
OR = 1.7; 95% CI 1.0–2.9; p = 0.02).

In a multivariate analysis of the possible variables as-
sociated with the 30-day mortality, including potential 
confounders, in the lower-risk group we found that, even 
after adjustment for potential confounders including age, 
comorbidities, weekend presentation, systolic blood pres-
sure, and hemoglobin, performing EGD after 24 h in the 
lower-risk group remained a significant predictor of the 

30-day mortality (OR = 0.02; 95% CI 0.0–0.82; p = 0.04; 
Table 4).

In a multivariate analysis of the possible variables as-
sociated with the need for endoscopic treatment and of 
transfusion, in the lower-risk group we found that, even 
after adjustment for age, comorbidities, weekend presen-
tation, systolic blood pressure, and hemoglobin, per-
forming EGD after 24 h in the lower-risk group remained 
a significant predictor of the need for endoscopic treat-
ment and transfusion (need for endoscopic treatment: 
OR = 4.7; 95% CI 1.0–22.1; p = 0.048; need for transfu-
sion: OR = 0.78; 95% CI 0.51–0.90; p = 0.04).

Discussion

It is widely accepted that EGD should be performed 
within 24 h of presentation with NVUGIB [6–12]. De-
spite this, the optimal timing of endoscopy remains un-
clear. Previous studies have demonstrated that EGD 
within 24 h results in a reduction of the length of hospital 
stay and a decrease in transfusion requirements, although 
the impact on the need for surgery and in-hospital mor-
tality is variable [13, 14]. In our study, patients in whom 
EGD was performed within 24 h of presentation had a 
significant lower need for transfusion and a trend to-
wards a higher rate of therapeutic endoscopic interven-
tions, but there were no statistically significant differenc-
es regarding admission to an intensive/intermediate care 
unit, length of stay, surgery intervention, rebleeding, or 
in-hospital and 30-day mortality.

Some guidelines suggest that, in higher-risk bleeding, 
EGD may be considered earlier, i.e., within 12 h of pre-
sentation [7, 9, 16, 17], based on previous studies that 
provided limited evidence of improved outcome in those 
patients when EGD was performed within 6–13 h [18, 25, 
26]. However, randomized clinical trials data have sug-
gested that EGD within 24 h is as efficacious at improving 
outcomes as EGD within shorter time frames (2, 6, or 12 
h) [12, 24, 26–28], and more recent guidelines state that, 
because of conflicting data with widely heterogeneous pa-
tient populations, insufficient data exist to recommend or 
advise against EGD more urgently than after 24 h in high-
er-risk bleeding [11].

Of note, evidence that can precisely identify which pa-
tients, stratified according to bleeding risk, should un-
dergo early endoscopy is not available and there is much 
controversy in this field since most of the research is char-
acterized by low-quality observational studies including 
considerable selection bias, considerable confounding 

Table 4. Multivariate analysis of the association between timing of 
endoscopy and 30-day mortality in lower-risk patients, adjusting 
for potential confounders

Variable p value OR 95% CI

Timing of endoscopy within 24 h 0.04 0.02 0.00–0.82
Age, years 0.23 1.1 0.93–1.35
Heart failure 0.11 24.2 0.49–188.4
Charlson comorbidity index 0.17 1.5 0.84–2.73
Weekend NVUGIB 0.49 2.8 0.16–49.9
Systolic blood pressure 0.04 0.92 0.85–1.0
Hemoglobin 0.92 1.02 0.69–1.51

Statistically significant p values are in bold.
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factors by severity of bleeding and comorbidity, and a low 
sample size. Moreover, patient stratification criteria were 
variable among studies, and features that have been con-
sidered to indicate higher-risk bleeding included GBS 
≥8–12, bloody nasogastric aspirate or persistent in-hos-
pital blood emesis, persistent hemodynamic instability 
(hypotension and tachycardia) despite ongoing resuscita-
tion, contraindication for interruption of anticoagula-
tion, and comorbidities such as cirrhosis [18–20, 24–26]. 
Data on the use of established risk stratification scores to 
select a subgroup of patients who may benefit from early 
endoscopy is sparse. It is known that the use of risk strat-
ification scores to triage patients with UGIB is recom-
mended, and several prognostic scores have been devel-
oped and compared for this purpose [29–31]; the GBS 
[32] is the most widely used risk assessment tool. It has 
been extensively validated and was developed to predict 
the risk of patients with UGIB of requiring a clinical in-
tervention, including blood transfusion, endoscopy, or 
surgery [23, 33, 34]. In our study, higher-risk bleeding 
was defined by a GBS ≥12, which is in accordance with 
other previous studies [19, 24] and based on the work by 
Lim et al. [18]; they showed that a threshold value of 12 
identifies patients with a higher risk of bleeding, with a 
specificity of 90% for predicting all-cause in-hospital 
mortality in NVUGIB.

The present study demonstrated that EGD performed 
within 24 h of presentation is associated with a significant 
lower need for transfusion, a lower 30-day mortality, and 
a nonsignificant trend toward a lower in-hospital mortal-
ity in lower-risk bleeding patients, but the same associa-
tion was not demonstrated in higher-risk bleeding.

Regarding the results in lower-risk bleeding, the uni-
variate analysis showed that patients in whom EGD 24 h 
after presentation were significantly older, with more co-
morbidities, more frequent weekend presentation, and 
lower hemoglobin values, which could partially explain 
the increase in mortality. However, the association be-
tween performing EGD after 24 h and a higher 30-day 
mortality was persistently significant even after adjust-
ment for possible confounders, rendering it not negligible 
in this group of patients. We theorize that this delay in 
performing endoscopy in patients with more comorbidi-
ties was probably due to a greater difficulty in clinical 
management and prolonged stabilization. Recently, a 
large study also found that EGD within 24 h was associ-
ated with a lower in-hospital mortality compared to later 
endoscopy in lower-risk bleeding [20]. However, Kumar 
et al. [19] reported that more urgent endoscopy within  
12 h, in lower-risk bleeding patients with a GBS<12 pre-

senting with NVUGIB was a predictor of worse outcomes 
(a composite of inpatient death from any cause, rebleed-
ing, need for surgical or interventional radiologic inter-
vention, or endoscopic reintervention). Alexandrino et 
al. [35] also found that more urgent endoscopy within 12 
h, in lower-risk bleeding, was a predictor of worse out-
comes. Endoscopic therapy remains the cornerstone of 
therapy in NVUGIB and it is associated with improved 
outcomes [5]; therefore it seems plausible that the timing 
of endoscopy may also affect outcomes. Late performance 
of EGD and endoscopic therapy may increase the risk of 
ongoing or recurrent bleeding, thereby reducing the pos-
itive effect of the intervention. However, early endoscopy 
may be associated with suboptimal resuscitation and sta-
bilization of comorbidities [19, 20]. Consequently, it is 
possible that there is a “window” for optimal timing of 
endoscopy that allows sufficient time for preendoscopic 
clinical optimization of the patient but does not signifi-
cantly delay the performance of endoscopy [19, 35]. Based 
on these and our results, we suggest performing EGD in 
lower-risk bleeding patients with a GBS <12, between 12 
and 24 h of admission, which seems to be the ideal win-
dow that allows adequate patient stabilization, though 
without delaying performance of endoscopy and enabling 
appropriate endoscopic intervention.

Concerning the results found in higher-risk bleeding, 
we hypothesize that mortality in the higher-risk group 
was mainly due to causes unrelated to UGIB, i.e., decom-
pensation of comorbidities, since there were no differ-
ences in other clinical outcomes related to UGIB such as 
the need for transfusion, rebleeding, or the need for sur-
gery. The higher-risk group had an in-hospital and 30-
day mortality of 7.9 and 8.5%, respectively. Conversely, 
the lower-risk group had an in-hospital and 30-day mor-
tality of 5.2 and 4.5%, respectively. As part of the manage-
ment of these patients, at our institution we are aware that 
performing endoscopy before adequate stabilization of 
comorbidities may have a negative impact on patient out-
comes. Therefore, we believe that the possibility of a se-
lection bias, meaning that high-risk patients would have 
had an endoscopy performed earlier, was not present in 
our study. Moreover, we have shown that there were no 
differences in clinical outcomes related to UGIB, such as 
the need for transfusion, rebleeding, the need for surgery, 
in-hospital mortality, and 30-day mortality.

In our study, endoscopy was performed within 24 h 
only in 62.1% of the patients. We believe that EGD was 
not performed within 24 h of admission in a higher pro-
portion of patients as, in our unit, endoscopy is not avail-
able 24 h/day. Thus, there is a considerable percentage of 
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cases corresponding to weekend (18.5%) and out-of-
hours bleeding (37.6%).

Studies reported an increased mortality in patients 
presenting to hospital on weekends for several medical 
conditions [36–38]. However, regarding UGIB, Jairath et 
al. [39] showed that there was no increase in mortality for 
weekend versus weekday presentation despite patients 
being more critically ill and having greater delays to en-
doscopy at weekends. In our results, weekend NVUGIB 
did not increase the 30-day mortality in lower-risk bleed-
ing in multivariate analysis, ensuring that there was no 
confounding effect on mortality seen in those patients.

Although high-risk stigmata were found in a minority 
of patients (14.8%; n = 44), only 3.7% of them (n = 11) 
were discharged. This is explained by the fact that our 
population had a mean age of 70.4 ± 15.4 years, as well as 
several comorbidities; 27.2% had heart failure and 36.6% 
of the patients needed to be admitted to an intensive/in-
termediate care unit. In fact, it has been described that 
most deaths after UGIB are caused by underlying comor-
bidities rather than exsanguination [10], so attention to 
other medical problems is essential for patient manage-
ment.

Our study has some limitations, such as its retrospec-
tive nature, which precluded some data collection such as 
smoking status or alcohol consumption, and exclusion of 
a considerable number of patients due to a lack of neces-
sary records. We did not include in-hospital bleeding, i.e., 
patients who were admitted for reasons other than NVU-
GIB and subsequently developed NVUGIB during the in-
patient stay, due to inaccurate records of the exact time of 
the onset of the bleeding event in these situations. Despite 
these limitations, we believe that our study is relevant be-
cause potential confounders were considered in the anal-
ysis and a nonnegligible sample of patients is presented.

In conclusion, according to our data, performance of 
endoscopy within 24 h of presentation, even in lower-risk 

bleeding patients with a GBS <12, is associated with a 
clinically significant decrease in the need for transfusion 
and 30-day mortality and a clear trend towards a lower 
in-hospital mortality.

Further data are needed in order to clarify the precise 
and optimal timing of endoscopy in patients with NVU-
GIB and its impact in different-risk patients, as evidence 
remains controversial, with conflicting data and hetero-
geneous patient populations.
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