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Abstract
Introduction: Non-variceal upper gastrointestinal bleeding 
(NVUGIB) is an important healthcare problem whose epide-
miology and outcomes have been changing throughout the 
years. The main goal of this study was to characterize the 
current demographics, etiologies, and risk factors of NVU-
GIB. Methods: Analysis of clinical, endoscopic, and outcome 
data from patients who were admitted for NVUGIB between 
January 2016 and January 2019 in an emergency depart-
ment of a tertiary hospital center. Results: A total of 522 pa-
tients were included, with a median age of 71 years, mainly 
men, with multiple comorbidities. Most patients were direct-
ly admitted, while the others were transferred from other 
hospitals. Peptic ulcer disease was the most common cause 
of NVUGIB and it was followed by tumor bleeding. Esopha-
gogastroduodenoscopy was performed within <12 h after 
hospital admission in 51.9%. In-hospital rebleeding occurred 
in 6.9% and overall mortality was 4.2%. Transferred patients 

had superior Glasgow-Blatchford score (GBS), required more 
blood transfusion, endoscopic and surgical interventions, 
and presented higher rebleeding rate, with similar mortality. 
Complete Rockall score (CRS) and GBS were predictors of en-
doscopic therapy. Surgery need was only related to CRS. Pa-
tients who rebled had superior pre-endoscopic Rockall score 
(RS), CRS, and GBS. Mortality was increased in patients with 
higher RS and CRS. Discussion/Conclusion: Ageing and in-
creasing comorbidities have not been related to worse out-
comes in NVUGIB. These findings seem to be the conse-
quence of the correct use of both diagnostic and therapeutic 
tools in an organized and widely accessible healthcare sys-
tem. © 2021 Sociedade Portuguesa de Gastrenterologia 

Published by S. Karger AG, Basel
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Resumo
Introdução: Hemorragia digestiva alta não-hipertensiva 
(HDANH) é um problema de saúde cuja epidemiologia e 
prognóstico têm-se alterado ao longo dos anos. O princi-
pal objetivo deste trabalho foi analisar a caracterização 
demográfica, etiologias e fatores de risco para HDANH. 
Métodos: Análise de dados clínicos, endoscópicos e prog-
nóstico de doentes admitidos por HDANH entre janei-
ro/2016 e janeiro/2019 no serviço de urgência de um hos-
pital terciário. Resultados: Foram incluídos 522 doentes, 
idade mediana de 71 anos, maioritariamente homens, 
com múltiplas comorbilidades. A maioria foi admitida di-
retamente, os restantes foram transferidos de outros hos-
pitais. A doença-ulcerosa-péptica foi a causa mais fre-
quente de HDANH, seguida pela etiologia neoplásica. Es-
ofagogastroduodenoscopia foi realizada em menos de 
12horas após admissão em 51.9%. Recidiva hemorrágica 
ocorreu em 6.9% e a taxa global de mortalidade foi 4.2%. 
Os doentes transferidos registaram um score Glasgow-
Blatchford (GBS) superior, necessitaram mais frequente-
mente de transfusões, terapêutica endoscópica e cirúrgi-
ca, e apresentaram taxas superiores de recidiva hemor-
rágica, mas com mortalidade semelhante. O score 
Completo-Rockall (CRS) e o GBS foram preditores de ter-
apêutica endoscópica. A necessidade de cirurgia esteve 
associada ao CRS. Os doentes com recidiva hemorrágica 
tiverem superiores score Rockall pre-endoscópico (RS), 
CRS e GBS. Mortalidade superior esteve associada a RS e 
CRS mais elevados. Discussão/Conclusão: O envelheci-
mento e o aumento das comorbilidades não se asso-
ciaram a piores outcomes na HDANH. Estes achados pare-
cem ser consequência do uso adequado de ferramentas 
diagnósticas e terapêuticas num sistema de saúde orga-
nizado e amplamente acessível.

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

Introduction

Non-variceal upper gastrointestinal bleeding (NVU-
GIB) is a well-known healthcare problem with high mor-
tality and morbidity. NVUGIB epidemiology and out-
comes have been improving in the last years, side by side 
to medical and endoscopic advances. The most important 
factor to this progress was the change in the natural his-
tory of peptic ulcer disease (PUD), the most common 
cause of NVUGIB, due to the widespread use of proton 
pump inhibitors and eradication therapy of Helicobacter 
pylori. Other factors, related to the increased life expec-
tancy, namely, the presence of several comorbidities and 

the use of drugs such as nonsteroidal anti-inflammatory 
drugs (NSAIDs), corticosteroids, selective serotonin 
reuptake inhibitors (SSRIs), antiplatelet agents, and oral 
anticoagulants, have also had an important role in NVU-
GIB evolution.

Several studies have shown a decreasing trend in 
worldwide NVUGIB incidence in the last two decades. 
Cavallaro et al. [1] found a clear decline in the incidence 
of upper gastrointestinal hemorrhage from 64.4 per 
100,000/year in 2001 to 35.9 per 100,000/year in 2010. 
Fonseca et al. [2] published in 2012 a retrospective study 
of 404 Portuguese patients with NVUGIB. The most fre-
quent diagnosis was PUD (56%); 5% of patients had 
bleeding recurrence during hospitalization and overall 
mortality was 4.8%.

The role of the timing of the endoscopy in patients’ 
outcomes is also one of the most debated questions in 
NVUGIB outcomes. In Northern Portugal there is an 
out-of-hours Regional Gastroenterology Emergency cov-
ering a population of three million and ensuring a 24-
hour endoscopic assessment service, according do Euro-
pean guidelines [3].

The aim of our study was to characterize the current 
demographics, etiologies, and risk factors of NVUGIB in 
a tertiary Portuguese center [4]. We also pretended to 
evaluate prognostic factors of mortality, re-bleeding, ad-
mission in intermediate/intensive care unit (ICU), length 
of hospital stay, need for blood transfusion, endoscopic 
therapy, and surgery. A tertiary goal of this analysis was 
to identify differences in the outcomes between directly 
admitted patients versus transferred patients from other 
institutions.

Materials and Methods

We retrospectively reviewed data from patients admitted for 
NVUGIB between January 2016 and January 2019 in an emergen-
cy department of a tertiary hospital center in the north of Portugal 
with a gastroenterology team and endoscopy available 24 h a day, 
7 days a week. From 8 p.m. to 8 a.m., there is an organized region-
al out-of-hours endoscopy model of care and patients can be di-
rectly admitted to this hospital’s emergency service or be trans-
ferred from other institutions. Endoscopic registries of all urgent 
esophagogastroduodenoscopies (EGD) performed in this period 
were reviewed and medical and epidemiologic data was collected 
from electronic records of the patients with confirmed NVUGIB. 
Inclusion and exclusion criteria are presented in Figure 1.

The following characteristics were reviewed for each patient: 
sex, age, comorbidities and Charlson Comorbidity Index (CCI) 
[5], and use of proton pump inhibitors, SSRIs, NSAIDs, oral cor-
ticosteroids, antiplatelet and anticoagulant agents. Risk scores 
such as the Glasgow-Blatchford score (GBS), the pre-endoscopic 
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Rockall score (RS), and the complete Rockall score (CRS) were 
calculated as previously described [6, 7]. Etiology of gastrointesti-
nal bleeding and the timing of endoscopy were also recorded and 
categorized according to European Society of Gastrointestinal En-
doscopy (ESGE) guidelines: very early <12 h, early ≤24 h, and de-
layed >24 h after admission to the index hospital [3].

Univariate analysis was performed to identify clinical factors 
predicting the following outcomes: need for blood transfusion, en-
doscopic therapy and surgery intervention, admission in ICU; du-
ration of hospital stay, in-hospital rebleeding, and mortality rates. 
So, the following parameters were tested: age, gender, CCI ≥6 vs. 
<6 points; use of NSAIDs, SSRIs, antiplatelet and anticoagulant 
drugs; clinical presentation and cause of NVUGIB.

Continuous variables were described by mean ± SD. Differ-
ences in continuous variables were assessed using Student t test for 
independent samples, after confirming homogeneity of variance 
with Levene’s test. Categorical data were presented as absolute 
numbers and percent frequencies and the distributions were com-
pared using chi-square test. A p value <0.05 was considered statis-

tically significant. SPSS (IBM SPSS Statistics for Windows, version 
25.0. Armonk, NY, USA) was used for statistical calculations.

The study protocol was conducted in accordance with the stan-
dards of the Declaration of Helsinki. It was approved by the insti-
tutional Ethics Committee.

Results

Baseline Patient Characteristics
A total of 522 patients were included during the 

37-month enrollment period. Patients were aged from 18 
to 101 years, with a median age of 71 years (interquartile 
range 57–81). 60.5% of the individuals were older than 65 
years. The majority were men (73.6%).

Congestive heart failure was the most frequent coexist-
ing illness, present in 24.7% of the individuals, followed 
by diabetes mellitus (24.1%), ischemic heart disease 
(13.8%), and chronic liver disease (12.8%). Among the 
subgroup of PUD patients, 16.3% had previous history of 
PUD. Mean (SD) CCI score was 4.7 ± 3.1.

The intake of NSAIDs, SSRIs, oral corticotherapy, and 
antiplatelet and/or anticoagulant drugs was mentioned in 
278 individuals (53.3%). NSAIDs use was significantly 
higher in PUD versus non-PUD patients (22.2 vs. 6.7%,  
p < 0.001). The most frequent presenting complaint was 
hematemesis (47.1%).

Most of the patients (68.8%) were directly admitted to 
our institution, while the others were transferred from 
other hospitals. No significant differences were found be-
tween these two groups according to median age (71 vs. 
73 years, p = 0.770) or mean CCI (5.2 vs. 5.6, p = 0.107).

Urgent EGD performed between January 2016 and January 2019
(n = 3,326)

Age ≤18 years

No-gastrointestinal bleeding

Variceal cause of gastrointestinal bleeding

Insufficient clinical data

Patients with confirmed NVUGIB available for final analysis 
and included in the study

(n = 522)

Table 1. Demographic and clinical characteristics of patients pre-
senting with non-variceal upper gastrointestinal bleeding

Clinical characteristics n (%)

Age
>65 years 316 (60.5)

Gender
Male 384 (73.6)
Female 138 (26.4)

Charlson Comorbidity Index
≥6 points 172 (33)
<6 points 313 (60)

Current medication at admission
PPIs 95 (18.2)
NSAIDs 68 (13)
SSRIs 24 (4.6)
Antiplatelet agents
Mono antiplatelet therapy 143 (27.4)
Aspirin 120 (23)
Clopidogrel 20 (3.8)
Dual antiplatelet therapy 27 (5.2)
Anticoagulant agents
Warfin 36 (6.9)
Acenocoumarol 12 (2.3)
Enoxaparin/unfractionated heparin 8 (1.5)
Oral corticotherapy 7 (1.3)

Clinical presentation
Hematemesis 181 (34.7)
Melena 126 (24.1)
Hematemesis and melena 65 (12.5)
Hematochezia 15 (2.9)
Symptomatic anemia 91 (17.4)
Others 19 (3.6)

PPIs, proton pump inhibitors; NSAIDs, nonsteroidal anti-
inflammatory drugs; SSRIs, selective serotonin reuptake inhibitors.

Fig. 1. Study population and exclusion criteria. EGD, esophago-
gastroduodenoscopies; NVUGIB, non-variceal upper gastrointes-
tinal bleeding.
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Baseline demographic and clinical features of adult pa-
tients presenting with NVUGIB are exposed in Table 1.

Endoscopic Features and Risk Stratification Scores
A very early EGD was performed in 271 cases (51.9%), 

an early EGD in 112 patients (21.5%), and a delayed EGD 
in 65 cases (12.5%). We found no statistically significant 
differences in the timing of EGD between directly admit-
ted and transferred patients from other hospitals (p = 
0.539).

Our results show PUD as the most common cause of 
NVUGIB, representing 48.1% of all cases. In this sub-
group, gastric ulcer was the most prevalent condition. 
The next most common diagnoses were upper gastroin-
testinal neoplasia (11.7%), Mallory-Weiss syndrome 
(8.2%), and gastric angiodysplasia (7.7%). Other etiolo-
gies, individually, accounted for <5%. Additional endo-
scopic findings are presented in Table 2.

The global mean risk scores were 12. for GBS5, 3.4 for 
RS, and 5.3 for CRS. No significant differences in RS and 
CRS were found regarding the hospital of origin (RS 3.3 
vs. 3.5, CRS 5.6 vs. 5.2 in transferred vs. directly admitted 

patients, respectively). However, a significantly higher 
GBS mean was seen for transferred patients (13.4 vs. 12.2, 
p = 0.004). Moreover, the minimum GBS score value reg-
istered for the transferred patients was 6, whilst directly 
admitted patients presented scores of ≥0.

Clinical Outcomes
Most of the patients (52.1%) required blood transfu-

sion before EGD. Transfusion needs were more frequent-
ly observed in older patients (p = 0.011), in patients with 
more comorbidities, represented by higher CCI values  
(p = 0.003), and in patients transferred from other institu-
tions (65.2 vs. 50.8%, p = 0.004). Any of the drug agents 
evaluated was related with need of blood transfusion. All 
scoring systems used were significantly superior in pa-
tients requiring blood transfusion: RS: 3.7 ± 1.7 vs. 3.0 ± 
1.0, p < 0.001; CRS: 5.7 ± 2.0 vs. 4.9 ± 2.1, p < 0.001; GBS: 
14.1 ± 2.9 vs. 10.6 ± 3.6, p < 0.001.

Hemostatic endoscopic therapy was performed in 152 
patients (29%), most frequently in patients with con-
firmed PUD bleeding (34.3 vs. 24.4%, p = 0.013) and in 
transferred patients (41.5 vs. 23.7%, p < 0.001). CRS was 
higher in patients who required endoscopic treatment 
(6.0 ± 1.8 vs. 5.1 ± 2.1, p < 0.001) and so was GBS (13.4 ± 
3.5 vs. 12.2 ± 3.6, p = 0.002). RS was not significantly re-
lated with the need for endoscopic therapy (p = 0.806).

Twenty-four patients (4.6%) underwent surgery dur-
ing the hospitalization and this need was significantly 
more common in patients presenting hematemesis (9.0 
vs. 2.6%, p = 0.004), with PUD bleeding versus other 
causes (9.8 vs. 1.8%, p < 0.001), and in transferred patients 
(13.3 vs. 3.7%, p = 0.001). Surgery was needed in patients 
with higher CRS (6.4 ± 2.0 vs. 5.2 ± 2.0, p = 0.010). This 
was not confirmed for RS or GBS.

The mean length of hospital stay was 8.8 days. This 
period increased with age: from 7.5 days in younger pa-
tients (18–44 years) to 9.1 days in patients older than 75 
years. Hospitalization was also longer in patients who un-
derwent a surgical procedure (17.1 days vs. 8.4 days, p = 
0.006). None of the risk scores were related to significant 
changes in duration of hospitalization.

ICU admission was decided in 186 patients (35.6%) 
and was more frequent in patients presenting hemateme-
sis (53.7 vs. 30.6%, p < 0.001) and in patients with PUD 
bleeding versus other diagnosis (57.8 vs. 27.1%, p < 0.001). 
Transferred patients were also more frequently admitted 
to ICU (62.1 vs. 32.1%, p < 0.001). Patients admitted to 
ICU had superior RS (3.6 ± 1.8 vs. 3.2 ± 1.7, p = 0.016), 
CRS (6.1 ± 1.9 vs. 4.7 ± 2.0, p < 0.001), and GBS (13.61 ± 
3.5 vs. 11.6 ± 3.6, p < 0.001).

Table 2. Endoscopic findings in NVUGIB patients

n (%)

Cause of NVUGIB
Peptic ulcer disease 251 (48.1)

Gastric ulcer 138 (26.4)
Duodenal ulcer 113 (21.6)

Malignancy 61 (11.7)
Mallory-Weiss syndrome 43 (8.2)
Gastric angiodysplasia 40 (7.7)
Esophagitis 23 (4.4)
Dieulafoy lesion 16 (3.1)
Duodenal angiodysplasia 10 (1.9)
Hemorrhagic gastritis 9 (1.7)
Gastroduodenitis 8 (1.5)
GAVE 8 (1.5)
Esophageal ulcer 7 (1.3)
Others 45 (8.6)
Inconclusive 1 (0.2)

Stigmata of bleeding in peptic ulcer disease*
Forrest Ia 19 (7.6)
Forrest Ib 20 (8)
Forrest IIa 57 (22.7)
Forrest IIb 22 (8.8)
Forrest IIc 64 (25.5)
Forrest III 62 (24.7)

NVUGIB, non-variceal upper gastrointestinal bleeding; GAVE, 
gastric antral vascular ectasia. * According to Forrest classification.
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In-hospital rebleeding occurred in 36 patients (6.9%) 
and was more frequent in cases of NVUGIB due to PUD 
than to other etiologies (11.6 vs. 5.2%, p = 0.015) and in 
transferred patients (16.1 vs. 6.3%, p = 0.003). Mean GBS 
was superior in rebleeding versus non-rebleeding pa-
tients (13.6 ± 3.2 vs. 12.3 ± 3.6, p = 0.039). This association 
was also valid for RS (4.1 ± 1.7 vs. 3.3 ± 1.4, p = 0.006) and 
CRS (7 ± 1.6 vs. 5.1 ± 2.1, p < 0.001).

Overall, a total of 22 individuals (4.2%) died after the 
index bleeding, during the period of hospitalization. 
Among these patients, 12 (54.5%) died of bleeding-relat-
ed causes. Previous comorbidities, namely CCI ≥6, were 
associated with higher overall mortality (p < 0.001). The 
presence of hematemesis was also related to increased 
mortality rate (8.5 vs. 2.2%, p = 0.003). No differences 
were found between transferred and directly admitted 
patients (4.9 vs. 5.2%, respectively, p = 0.918). Patients 
who died had superior RS (4.7 ± 0.9 vs. 3.3 ± 1.7, p < 
0.001). This was also confirmed for CRS (7.3 ± 1.1 vs. 5.2 
± 2.0, p = 0.001), although this was not confirmed for GBS 
(12.7 ± 5 vs. 12.4 ± 3.5, p = 0.740).

Discussion/Conclusion

Upper gastrointestinal bleeding has changed its clini-
cal and endoscopic characteristics over time, due to sev-
eral factors that include the use of more effective medica-
tions and quality of endoscopic care. However, the impact 
of demographic factors and comorbidities have faded the 
improvement in these patients’ outcomes.

Our study found an elderly population with multiple 
coexisting illnesses. European data from 1995 showed an 
upper gastrointestinal bleeding population with a mean 
age of 59.4 years and 30.9% of patients with no other 
health problems [8], versus 6.7% in our cohort (CCI <1). 
Recent European studies confirm this trend toward an 
older and frailer gastrointestinal bleeding population 
through the years [1, 2].

The main cause for NVUGIB remains PUD. However, 
the incidence of ulcer bleeding has reduced through time, 
mainly due to the parallel decrease in the incidence of the 
disease itself [2, 9]. The significantly higher consumption 
of NSAIDs in PUD patients found in our cohort confirms 
NSAIDs as an important risk factor for NVUGIB. Sev-
eral studies have shown a percentage of NSAIDs con-
sumption around 40–49% in these patients [8, 10]. The 
reduced NSAID intake referred in the present study 
might reflect a bias related to lost information and not a 
real decrease in the use of these drugs, which could be in-

correctly assumed as an explanation for a less prevalent 
PUD bleeding.

The second most frequent cause of bleeding was neo-
plasia. The incidence of tumor bleeding has changed from 
2.5% in 1995 to 8% in 2005 [8] versus 11.7% in our study. 
This evolution seems to be related with the aging of the 
population, but data is scarce. Sheibani et al. [11] showed 
that patients bleeding from tumors have worse outcomes, 
75% needing blood transfusion and 50% with rebleeding 
recurrence.

Complying with the ESGE and other international rec-
ommendations [3, 12], the overwhelming majority of our 
patients underwent an EGD ≤24 h after hospital admis-
sion.

Around 52% of our patients received blood transfu-
sions. This value is lower compared to previous studies 
[2] and it is according to the current clinical evidence that 
supports a restrictive transfusion strategy in hemody-
namically stable patients. One important limitation in the 
interpretation of our data is the lack of knowledge about 
the number of units of red blood cells transfused.

Need of endoscopic and surgery treatment was com-
parable to other studies [1, 2]. Our overall mean length of 
hospitalization was the same than another European 
study, 8.8 days [1].

Rebleeding rates are not consistent between studies, 
varying from 4 to 10% [2, 8, 13], which embraces the 6.9% 
in-hospital rebleeding rate found in our population.

Trends in NVUGIB mortality vary between different 
groups of studies, but the majority has assumed stable 
rates in the last decades. Our mortality rate, 4.2%, is infe-
rior to the majority of previous studies [2, 8, 12, 14]. These 
findings are related to overall mortality but it is important 
to enhance that only half of the deaths were bleeding-re-
lated. This should be a reminder for the importance of the 
support of other major organ systems. Concerning re-
bleeding and mortality, it is also important to highlight 
the definition of in-hospital rates, which could make a 
correct comparison to other studies with a larger period 
of follow-up difficult.

One of the distinguishing characteristics of the current 
study is to incorporate two groups of patients, transferred 
versus directly admitted. No differences were found re-
garding timing of endoscopy. GBS score, considered the 
best score identifying very low risk patients [15], was su-
perior for transferred patients and we only registered 
transferred patients with GBS ≥6 versus ≥0 in directly 
admitted individuals. According to ESGE, patients with 
GBS score ≤1 may be managed as outpatients, not requir-
ing early endoscopy nor hospital admission. So, these re-
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sults showed a more careful use of endoscopic services in 
the transferred patients, especially in out-of-hours peri-
ods. On the other hand, we could reflect about a possible 
overuse of urgent endoscopic services in directly admit-
ted patients. Regarding clinical outcomes, our study re-
vealed higher rates of transfusion need, endoscopic ther-
apy, surgery, ICU admission, and rebleeding in the trans-
ferred group. However, mortality rates were similar 
between the groups, which seems to express an efficient 
organizational structure.

The key strength of the present study is that it repre-
sents a comprehensive analysis of a large number of 
bleeding patients in a real-world clinical practice.

The findings of our data must be seen in light of some 
limitations. First, this was a single-center study, so results 
may not be generalized to other populations. Second, data 
was collected retrospectively from electronic medical re-
cords that were not standardized, leading to heterogene-
ity and potentially incomplete clinical reports, particu-
larly in patients transferred from other hospitals.

In conclusion, our data showed that ageing and in-
creasing comorbidities, including an increasing neopla-
sia-bleeding incidence, has not been translated into worse 
outcomes in NVUGIB patients.

These pleasant findings seem to be the consequence of 
the correct use of both diagnostic and therapeutic tools in 
association with an organized healthcare system.
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