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ABSTRACT
Introduction and aim. Acute upper gastrointestinal bleeding is a common cause of emergency admissions with potentially se-
rious outcomes. Early evaluation of patients is crucial to predict morbidity, recurrence of bleeding, and mortality. The Glasgow 
Blatchford score (GBS) is a validated scoring system used to predict the need for medical interventions such as blood transfu-
sion, endoscopy, and surgery. This study aimed to explore the correlation of GBS with prognostic markers in patients with up-
per gastrointestinal bleeding.
Material and methods. This retrospective study included patients >18 years old admitted to Hitit University Corum Erol Olcok 
Training and Research Hospital due to upper gastrointestinal bleeding between December 2022 and May 2023. Exclusion cri-
teria were insufficient endoscopy or data or pregnancy. GBS scores were calculated at the initial presentation for each patient 
and their association with prognostic markers and mortality was analyzed. Comparison of numerical measurements between 
independent groups was evaluated using the Mann-Whitney U test and categorical variables were evaluated using the Chi-
square test. Spearman coefficients were used for correlations. ROC analysis was used to determine the sensitivity and speci-
ficity of GBS to predict endpoints. The predictive factors for the endpoints were investigated using logistic regression analysis. 
Results. A total of 140 patients were enrolled in the study. GBS was significant in predicting the need for blood transfusion (OR: 
1.493, 95% CI: 1.297–1.719, p<0.001), need for endoscopic intervention (OR: 1.248, 95% CI: 1.089–1.430, p=0.001), and prefer-
ence for ward/intensive care unit (OR: 0.869, 95% CI: 0.790–0.953, p=0.003). For predicting mortality, Charlson Comorbidity In-
dex (OR: 1.023, CI=1.008–1.437, p=0.046) was significant. GBS was not significant for predicting mortality (p=0.582).
The area under the curve (AUC) of GBS with a cut-off of 9.5 for mortality was 0.64 (95% CI 0.513–0.775, p=0.032) with a sensitiv-
ity of 68.2% and specificity of 52.5%, AUC 0.752 (95% CI 0.653–0.851, p<0.001) for the need for endoscopic intervention with a 
sensitivity of 90% and specificity of 50.8%, AUC 0.729 (95% CI 0.646–0.812, p<0.001) for admission to intensive care with a sen-
sitivity of 70.1% and specificity of 58.9% and AUC 0.853 (95% CI 0.782–0.924, p<0.001) for the need for blood transfusion with 
a cut-off of 8.5 with a sensitivity of 84.9% and specificity of 75.5% for the selected.
Conclusion. The GBS did not predict mortality, but effectively predicted the need for blood transfusion, endoscopic interven-
tion, and intensive care unit admission. The Charlson comorbidity index was predictive for mortality in this study group.
Keywords. Glasgow-Blatchford score, prognosis, upper gastrointestinal bleeding
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Introduction
Upper gastrointestinal system (GIS) bleeding refers to 
bleeding anywhere in the gastrointestinal system proxi-
mal to the Treitz ligament. It is one of the leading causes 
of hospital admissions and is associated with significant 
morbidity and mortality. The key priorities in manag-
ing GIS bleeding include rapid patient evaluation, stabi-
lization, identifying the site of bleeding, and preventing 
recurrent bleeding, which notably increases mortality.1

Various risk scoring systems have been developed 
to assess prognostic factors such as mortality, the need 
for early intervention, the risk of rebleeding, and length 
of hospital stay.2 Recently, there has been considerable 
interest in pre-endoscopy risk scores for upper GIS 
bleeding that can be calculated after hospital admission. 
One of the most commonly used scores is the Glasgow 
Blatchford score (GBS).3 These scoring systems use clin-
ical, hemodynamic, and laboratory variables and can 
also identify low-risk patients who could be managed 
as outpatients.4 Additionally, it has been suggested that 
these scores can identify higher-risk patients who may 
require urgent endoscopy or intensive care.3,4

The GBS indicates the need for intervention to con-
trol bleeding. It incorporates variables such as hemoglo-
bin (g/dL), systolic blood pressure (mmHg), presence 
of syncope, melena, and history of heart or liver failure, 
adjusted by age.4 However, additional prognostic mark-
ers have been explored to further refine risk stratifica-
tion in patients with bleeding from the upper GIS. One 
such marker is the Charlson Comorbidity Index (CCI), 
which is a widely used tool to quantify comorbid condi-
tions and predict long-term mortality.5 The CCI assigns 
weighted scores to various chronic diseases, providing 
an overall comorbidity burden score. In the context of 
upper GIS bleeding, higher CCI scores may have been 
associated with increased mortality and worse clinical 
outcomes. Despite its established prognostic value in 
other medical conditions, its role in upper GIS bleeding 
risk assessment has not been fully elucidated.

Aim
The aim of this study was to investigate the relationship 
between the Glasgow Blatchford Score and prognostic 
markers, including the Charlson Comorbidity Index, 
in patients with upper GIS bleeding. By assessing the 
prognostic value of these markers, we aim to enhance 
the risk stratification process and improve clinical deci-
sion-making in this patient population.

Material and methods
Study group 
Data related to the study were collected from hospital 
records of patients admitted to Hitit Training and Re-
search Hospital between December 2022 and May 2023 
with upper GIS bleeding.

Inclusion criteria for the study were patients 18 
years and older who were admitted to our hospital due 
to upper GIS bleeding. Exclusion criteria included pa-
tients with insufficient endoscopy or data, and pregnant 
patients. The diagnoses were made after an endosco-
py, and all subgroups of upper gastrointestinal bleeding 
(UGIB), including esophageal variceal bleeding, were 
included.

Demographic data such as age, sex, presenting com-
plaints, chronic illnesses, medications, surgical history, 
smoking and alcohol history, and previous episodes of 
gastrointestinal bleeding were retrospectively evaluat-
ed from discharge summaries. Data on intensive care 
and ward admission status, intubation status, initial vi-
tal signs at emergency department admission, rectal ex-
amination findings of bleeding, syncope status, need 
for blood transfusion, time of endoscopic intervention, 
presence of active bleeding during endoscopy, method 
of intervention if performed, need for surgery, occur-
rence of rebleeding, discharge or exitus outcomes, rea-
sons for exitus if occurred, and length of hospital stay 
were recorded. Charlson CCI and GBS were calculat-
ed. The CCI evaluates 22 comorbid conditions to pre-
dict the risk of mortality at one year. Each condition 
is scored from 1 to 6 based on its associated risk level. 
GBS is calculated using parameters that include blood 
urea level (mmol/L), hemoglobin level (g/dL), systolic 
blood pressure (mmHg) and other markers (pulse rate 
above 100, melena, syncope, presence of liver disease, 
and heart failure).

The patients were categorized according to hospi-
talization outcomes ending in mortality, and prognostic 
indicators of mortality were determined. The relation-
ship between GBS and prognosis/mortality was statis-
tically evaluated.

Statistical methods 
All statistical analyzes were performed using IBM SPSS 
Statistics for Windows software (version 26; IBM Corp., 
Armonk, NY, USA). Descriptive statistics were report-
ed as number and percentage for categorical variables, 
mean for numerical variables. The relationships be-
tween variables were explored using the Spearman cor-
relation test. Comparison of numerical measurements 
between independent groups according to research 
groups was assessed using the Mann-Whitney U test. 
Comparison of rates between research groups for cat-
egorical variables was evaluated using the Chi-square 
test. ROC analysis was used to determine the sensitivity 
and specificity of GBS to predict endpoints. The Youd-
en index was used to determine cutoff points. The pre-
dictive factors for the endpoints were investigated using 
logistic regression analysis. Statistical significance was 
established at p<0.05.
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Ethical aspect of the study 
The approval for the study was obtained from the Ethics 
Committee for Clinical Research of the Faculty of Med-
icine on September 13, 2023, under decision number 
2023-120. The study was carried out according to the 
Helsinki Declaration and good clinical practices.

Table 1. Clinical characteristics of the study group*
Clinical charesteristics               n (%)

Age, mean                       69.7±18

 Sex, female                  58 (41.4)

DOAC use                19 (13.6)

NSAID use               43 (30.7)

Kvit antagonist use  29 (20.7)

LMWH use            5 (3.6)

CCI, mean                  5.5±3.5

Hospital admission 

          ICU                                   67 (47.9)

          Clinic                            73 (52.1)

Melena               89 (63.6)

Syncope              12 (8.6)

Need for transfusion  86 (61.4)

Endoscopic intervention 20 (14.3)

Rebleeding  5 (3.6)

Exitus     21 (15.7)

Length of stay, days      5.1±6.3

GBS        9.5± 4.9

* DOAC – direct oral anticoagulant, ICU – intensive care 
unit, LMWH – low-molecular-weight heparin, NSAID – non-
steroidal anti-inflammatory drugs

Results 
Among 388 patients, 248 were excluded due to miss-
ing data, leaving a total of 140 patients included in the 
study. The mean age of the patients was 69.7±18 years. 

Of the patients, 41.4% (n=58) were women and 58.6% 
(n=82) were male. Demographic and clinical data of the 
patients are presented in Table 1.

Table 2. Etiologies of patients with upper gastrointestinal 
bleeding
Etiology n=140 %

Peptic ulcer
      Bulbus 
      Gastric

24
17

17.1%
12.1%

Erosive gastritis 2 1.4%

Esophageal ulcer 2 1.4%

Mallory Weiss syndrome 7 5%

Esophagitis 21 15%

Premalign lesions 5 3.6%

Gastric cancer 11 7.9%

Esophageal varices 13 9.3%

Other 14 10%

Among the patients included in the study based on 
the etiology of GIS bleeding, 29.2% (n=41) had peptic 
ulcer disease. Bulbar ulcer was detected in 17.1% (n=24) 
of patients diagnosed with peptic ulcer. The distribution 
of patients according to the etiology of GIS bleeding is 
shown in Table 2.

Comparisons of patient groups based on mortality, 
need for blood transfusion, need for endoscopic inter-
vention, and admission to wards or intensive care units 
are presented in Table 3.

The results of the correlation analyzes between con-
tinuous variables age, CCI, length of hospital stay, and 
GBS examined in the study group are shown in Table 
4. There is a moderate positive correlation between age, 
CCI, length of hospital stay, and GBS.

Table 3. Comparisons of patient groups according to clinical outcomes*
Exitus Need for blood tranfusion Need for intervention Need for ICU

Yes (n=22) No (n=118) p Yes (n=86) No (n=54) p Yes (n=20) No (n=120) p Clinic (n=73) ICU (n=67) p

Age (mean) 78.4 68 0.013 73 64.4 0.005 70.6 69.5 0.804 64.1 75.7 <0.001

Sex (male) 11 47 0.374 47 38 0.238 9 49 0.726 32 26 0.546

DOAC use 4 15 0.172 13 6 0.187 3 16 0.865 10 9 0.565

NSAID use 8 38 0.532 30 13 0.177 6 37 0.94 17 26 0.047

Kvit antagonist use 0 11 0.143 8 3 0.429 2 9 0.658 3 8 0.085

Antipletelet use 4 28 0.78 20 9 0.344 4 28 0.932 11 18 0.085

LMWH use 3 2 0.006 5 0 0.071 1 4 0.71 1 4 0.143

CCI (mean) 7.8 5.0 0.001 6.2 4.3 0.001 5.5 5.4 0.906 4.3 6.8 <0.001

Admission to clinic 2 71 <0.001 38 38 0.001 6 67 0.032

Need for intervention 3 17 0.924 19 1 0.001 6 14 0.032

Need for transfusion 18 68 0.032 19 67 0.001 35 51 0.001

Exitus 18 4 0.032 3 19 0.928 2 20 <0.001

Rebleeding 1 4 0.789 5 0 0.071 2 3 0.094 2 3 0.58

Length of stay (days) 9.6 4.3 <0.001 6.3 3.2 0.005 5.7 5 0.626 3.6 6.7 0.003

GBS (mean) 11.9 9.1 0.015 11.9 5.7 <0.001 13 8.9 0.001 7.6 11.6 <0.001

* DOAC – direct oral anticoagulant, ICU – intensive care unit, LMWH – low-molecular-weight heparin, NSAID – non-
steroidal anti-inflammatory drugs
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Table 4. Correlations between Glasgow Blatchford score 
and continuous variables

GBS (n=140)

r p

Age 0.47 <0.001

CCI 0.518 <0.001

Length of stay 0.272 0.001

Logistic regression analyzes performed to predict 
mortality, need for blood transfusion, the need for en-
doscopic intervention, and admission to the wards or 
intensive care units are provided in Table 5. The parame-
ters showing the differences between groups in the com-
parison table were included in the regression analysis.

Table 5. Logistic regression analysis to predict mortality 
and the need for blood transfusion, intervention, and 
intensive care unit

OR %95 CI p
Mortality

GBS 1.036 0.913-1.176 0.582

Age 1.02 0.976-1.066 0.389

LMWH use 0.145 0.020-1.027 0.053

CCI 1.203 1.008-1.437 0.046

Need for blood transfusion

GBS 1.493 1.297-1.719 <0.001

Age 0.985 0.944-1.021 0.394

CCI 0.995 0.830-1.193 0.958

Need for intervention

GBS 1.248 1.089-1.430 0.001

Need for ICU

GBS 1.153 1.049-1.266 0.003

Age 0.956 0.956-1.016 0.354

NSAID use 1.636 0.733-3.653 0.239

CCI 0.909 0.782-1.056 0.212

* CI – confidence interval, DOAC – direct oral 
anticoagulants, ICU – intensive care unit, LMWH – low 
molecular weight heparin, NSAID – non-steroidal anti-
inflammatory drugs, OR – odds ratio

ROC curves for GBS predicting mortality, need for 
blood transfusion, need for endoscopic intervention, and 
admission to intensive care are presented in Figures 1–4, 
respectively. The area under the curve (AUC) for mortal-
ity was 0.64 (95% CI 0.513–0.775, p=0.032) with a sen-
sitivity of 68.2% and specificity of 52.5% for the selected 
GBS threshold of 9.5. For the need for blood transfusion, 
the AUC was 0.853 (95% CI 0.782-0.924, p<0.001) with a 
sensitivity of 84.9% and a specificity of 75.5% for the se-
lected GBS threshold of 8.5. For the need for endoscop-
ic intervention, the AUC was 0.752 (95% CI 0.653-0.851, 
p<0.001) with a sensitivity of 90% and a specificity of 
50.8% for the selected GBS threshold of 9.5. For admis-
sion to intensive care, the AUC was 0.729 (95% CI 0.646-
0.812, p<0.001) with a sensitivity of 70.1% and specificity 
of 58.9% for the selected GBS threshold of 9.5.

AUC (%95) Cut-off p Sensitivity (%) Specificity (%)

GBS 0.644 (0.513–0.775) 9.5 0.032 68.2 52.5

Fig. 1. ROC curves for GBS predicting mortality

AUC (%95) Cut-off p Sensitivity (%) Specificity (%)

GBS 0.853 (0.782–0.924) 8.5 <0.001 84.9 75.9

Fig. 2. ROC curves for the need for blood transfusion

AUC (%95) Cut-off p Sensitivity (%) Specificity (%)

GBS 0.752 (0.653–0.851) 9.5 <0.001 90 50.8

Fig. 3. ROC curves for GBS need for endoscopic 
intervention
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AUC (%95) Cut-off p Sensitivity (%) Specificity (%)

GBS 0.729 (0.646–0.812) 9.5 <0.001 70.1 58.9

Fig. 4. ROC curves for GBS admission to intensive care

Discussion
Upper gastrointestinal bleeding (UGIB) represents a 
medical emergency with high hospitalization rates and 
a mortality risk of up to 10%.6 Successful treatment of 
patients requires careful assessment of their risks. In this 
study, we investigated the performance of GBS in pre-
dicting mortality and clinical outcomes in patients with 
UGIB.

Firstly, in terms of patients, blood transfusion was 
performed in 86% of our patients, indicating a high rate 
of blood transfusion compared to the literature.7-9 This 
high rate can be attributed to our hospital being a tertia-
ry referral center, where complex cases are referred and 
patients presenting with severe comorbidities and more 
critical clinical conditions are admitted. In the literature, 
transfusions are reported in 33-53% of hospitalized pa-
tients due to UGIB internationally and as high as 75% in 
studies conducted in Turkey.7-10 The latest recommenda-
tions from the European Society of Gastrointestinal En-
doscopy (ESGE) and the International Consensus Group 
suggest targeting hemoglobin levels between 7 to 9 g/dL 
for transfusion, with higher targets considered for pa-
tients with significant comorbidities.7 However, our study, 
like others, did not investigate the relationship between 
hemoglobin levels and the number of units transfused. 
Studies by Mokhtare et al. and Robertson et al. comparing 
GBS with other scoring systems found similar results.8-9

The second result was the rates of recurrent bleed-
ing, whereas our study found a recurrence rate of 3.6%. 
Okutur et al. reported recurrent bleeding in 10% of cas-
es, associated with higher average age, length of stay, 
and mortality rates.10 Yavorsky et al. reported a recur-
rent bleeding rate of 7.1% in their retrospective study of 
3294 patients.11 Robertson et al.9 also reported a recur-
rent bleeding rate of 9.7% in their study.

According to the Blatchford criteria, the mean GBS 
in our study was 9.5±4.9, which aligns with previous 

findings.12,13 Advanced age and the presence of comor-
bid diseases increase mortality rates in GIB. Despite 
advances in diagnosis and treatment, a significant re-
duction in GIB mortality rates over the years has not 
been achieved.12 Mortality rates vary depending on the 
cause, location, etiology of bleeding, and the presence of 
additional diseases. Mortality rates for GIB range from 
8% to 20.3% in studies focusing on GIB and mortali-
ty.12,13 In our study, the mortality rate was 15.7%, consis-
tent with the literature.

As another outcome, the average length of hospi-
tal stay in our study was 5.1±6.3 days, which is simi-
lar to findings in other studies.12-14 Uysal et al. reported 
endoscopic treatment in 38.1% of patients, 17.9% ex-
periencing rebleeding.14 Kim et al. reported re-bleed-
ing in 12.7% and an endoscopic intervention need in 
58.8% of their study population.13 In our study, the rates 
of re-bleeding and endoscopic intervention were 20% 
each.

Endoscopy is crucial in identifying UGIB lesions 
due to its high sensitivity and specificity. Therapeutic 
endoscopy can achieve acute hemostasis and prevent re-
bleeding in most patients once a bleeding lesion is iden-
tified. In our study, 71.4% of the patients underwent 
endoscopy within the first 24 hours, consistent with the 
findings of the literature.12-14

With increasing age, the frequency of chronic dis-
eases that predispose to bleeding and the use of medica-
tions that promote bleeding also increases. In our study, 
patients using low molecular weight heparin (LMWH) 
and direct oral anticoagulant (DOAC) had higher av-
erage GBS scores, which we attributed to accompany-
ing comorbidities and age. We found that a higher GBS 
score predicts the need for transfusion and endoscop-
ic intervention, but not mortality. Stanley et al. and 
Gökçek et al. reported that scoring systems predict mor-
tality and the need for transfusions, while they do not 
have superiority over each other.15,16

In deceased patients, our study found higher ages, 
LMWH use, CCI, need for blood transfusion, length of 
stay, and GBS scores. Other studies have identified co-
morbid diseases as significant predictors of mortality in 
patients with nonvariceal upper gastrointestinal bleed-
ing.17,18 Kaplan et al. emphasized that advanced age 
and additional medical problems, even if asymptomat-
ic, lead to worse outcomes and higher mortality rates.18 
A study in 3508 patients presenting to the emergency 
with UGIB reported a mortality rate, with more than 
half having one or more accompanying diseases at ad-
mission, and 83% of deaths being associated with one 
or more comorbid diseases.19 Paksoy et al. found that 
25.6% of patients had comorbid diseases, with 1.8% of 
deaths directly attributable to these conditions.19

Early and effective treatment aims to prevent pa-
tient mortality, accelerate recovery, and prevent compli-
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cations. Identifying which patients require intervention 
(such as transfusion, endoscopic bleeding control) is 
crucial for prognosis. Patients at low risk for recurrent 
bleeding and death due to UGIB may still require trans-
fusions. These patients should be hospitalized and not 
considered low-risk. In our study, we found that patients 
who underwent endoscopic intervention had a high 
need for blood transfusion and high GBS scores. In an-
other study comparing risk scores, GBS was found to 
be the most successful score in predicting major trans-
fusion needs and the need for endoscopic treatment.18

Various independent predictors have been identi-
fied in different studies that predict a poor prognosis 
and mortality in patients with GIB, including advanced 
age, male gender, presence of comorbidities, coagulopa-
thy, replacement of blood products, redebleeding, high-
risk lesions on endoscopy, and length of stay.1,19 In our 
study, we focused on mortality, the need for blood trans-
fusion, endoscopic intervention, and admission to the 
ICU as prognosis markers. We found a positive correla-
tion between age, CCI, length of stay, and GBS.

Regression analyzes that evaluated parameters sig-
nificantly associated with mortality among groups in 
our study found that each unit increase in CCI increased 
mortality by 1.2 times. Yurtsever et al. noted that high 
CCI affects mortality in logistic regression analysis.20 

Most studies in the literature cover GBS and oth-
er scoring systems. Siebenhüer et al. found that GBS is 
the best system for predicting erythrocyte transfusion 
needs.21 In our study, each increase in the GBS score was 
associated with a 1.4 times increase in the transfusion 
requirement.

In a study by Choi et al., it was observed that pa-
tients with a GBS of 10 or higher had a higher rate of ad-
mission to the emergency department ICU.22 In a study 
by Taşldere et al, scores were compared, and a GBS of 11 
or higher was found to predict admission to the ICU.23 
In our study, logistic regression analysis to predict ad-
mission to the ICU found GBS to be statistically signif-
icant.

This study had several limitations. First, this study 
was unicenter and retrospective. Second, the sample size 
was relatively small to obtain robust results. Third, our 
hospital is a tertiary referral center where complex cases 
are also referred, which may have introduced some bias 
in terms of patient selection.

Conclusion
This study has reaffirmed that GBS is a reliable predic-
tive marker of the need for blood transfusion, endo-
scopic intervention, and intensive care management in 
upper gastrointestinal bleeding. Furthermore, CCI was 
identified as a significant predictor of mortality in this 
population of patients.
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