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Background/Aims: To compare the performance of a modi-
fied Glasgow Blatchford score (mGBS) to the Glasgow Blatch-
ford score (GBS) and the pre-endoscopic Rockall score (RS) 
in predicting clinical interventions in Vietnamese patients 
with acute nonvariceal upper gastrointestinal bleeding (AN-
VUGIB). Methods: A prospective multicenter cohort study 
was conducted in five tertiary hospitals from May 2013 to 
February 2014. The mGBS, GBS, and pre-endoscopic RS 
scores were prospectively calculated for all patients. The 
accuracy of mGBS was compared with that of GBS and pre-
endoscopic RS using area under the receiver operating char-
acteristic curve (AUC). Clinical interventions were defined as 
blood transfusions, endoscopic or radiological intervention, 
or surgery. Results: There were 395 patients including 128 
(32.4%) needing endoscopic treatment, 117 (29.6%) requir-
ing blood transfusion and two (0.5%) needing surgery. In 
predicting the need for clinical intervention, the mGBS (AUC, 
0.707) performed as well as the GBS (AUC, 0.708; p=0.87) 
and outperformed the pre-endoscopic RS (AUC, 0.594; 
p<0.001). However, none of these scores effectively exclud-
ed the need for endoscopic intervention at a threshold of 0. 
Conclusions: mGBS performed as well as GBS and better 
than pre-endoscopic RS for predicting clinical interventions in 
Vietnamese patients with ANVUGIB. (Gut Liver 2016;10:375-
381)
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INTRODUCTION

Acute nonvariceal upper gastrointestinal bleeding (ANVUGIB) 
is a common emergency problem in clinical practice. Stratifying 
patients based on the needs for clinical interventions (i.e., blood 
transfusion, endoscopic or radiological intervention, or surgery) 
is among the key issues to optimize the management strategy 
and, therefore, have been recently intensively studied. The 
Glasgow Blatchford score (GBS) and the Rockall score (RS) have 
been recommended in several guidelines as the useful tools to 
predict the needs for clinical interventions in patients with AN-
VUGIB.1,2 In areas with limited endoscopic resources, accurately 
predicting the need for endoscopic intervention is especially 
useful for patient allocation. The Asia-Pacific consensus for AN-
VUGIB management recommends to use GBS for this purspose.3 
However, this recommendation was based on only one single-
center cohort study in Hong Kong which showed that there 
were no endoscopic intervention needed at the threshold 0 of 
Blachford score.4 Therefore, more studies in other Asian popula-
tions are needed. 

In clinical practice, the routine use of GBS may be compli-
cated by the presence of subjective parameters that are open to 
interpretation. Recently, a study in the United States reported 
that a modified GBS (mGBS) which eliminated the subjective 
criteria of GBS (i.e., syncope, melena and the prior history of 
co-existent liver disease or heart failure) was comparable with 
GBS in predicting the needs for clinical interventions.5 However, 
this is a single-center study with only 12.5% of patients in the 
study were of Asian descent. In addition, the main objective of 
the study was to evaluate the role of the modified score in pre-
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dicting clinical interventions and not in predicting endoscopic 
intervention. We, therefore, conducted this prospective multi-
center study to evaluate the role of mGBS, in comparison with 
GBS and the pre-endoscopic RS, in predicting the needs for 
clinical and endoscopic interventions in Vietnamese population. 

MATERIALS AND METHODS

1. Setting and study design 

Multicenter prospective cohort study conducted at five ter-
tiary medical centers in Vietnam (Gia-Dinh People’s Hospital, 
An-Binh Hospital, Dong-Nai General Hospital, Trung-Vuong 
Emergency Center, and Nguyen-Tri-Phuong Hospital). The study 
was approved by the ethic committee of each center. 

2. Study population

All patients >18 years of age presenting to the emergency 
room with overt symptoms of upper gastrointestinal bleeding 
(UGIB) (i.e., hematemesis or coffee-ground emesis, melena, he-
matochezia with positive nasogastric lavage) from nonvariceal 
source were eligible for inclusion. Endoscopy was offered to all 
patients. Exclusion criteria included: patients who have been 
resuscitated and referred from another hospital, recurrent UGIB 
within the study period, patients who developed UGIB while 
admitted to the hospital for other reasons, or patients who could 
not be performed upper gastrointestinal endoscopy within 24 
hours after admission. All patients presenting to the emergency 
room with signs and symptoms of UGIB were monitored for 
hospital outcomes while admitted. 

3. Data collection

Data collected at admission included demographic informa-
tion, vital signs, physical exam findings, laboratory values, 
medical comorbidities, endoscopic findings, and clinical in-
terventions (i.e., blood transfusion, endoscopic or radiological 
intervention, or surgery). In addition, rebleeding and in-hospital 
mortality were recorded.

4. Calculation of scoring systems

The mGBS, GBS, and pre-endoscopic RS were calculated on 
each patient on admission. The mGBS incorporates only the 
quantitative parameters of the GBS: pulse, systolic blood pres-
sure, blood urea nitrogen, and hemoglobin (Hb) (Table 1). 

In this study, we apply the following criteria for the subjec-
tive parameters of the GBS and pre-endoscopic RS: (1) cardiac 
failure: clinical signs of decompensated congestive heart failure, 
diastolic dysfunction on echocardiogram or ejection fraction 
of <45%; (2) hepatic disease or failure: clinical signs of portal 
hypertension and hepatic failure and/or imaging characteristic 
of cirrhosis; (3) ischemic heart disease: active angina with elec-
trocardiogram showing signs of ischemia; (4) chronic kidney 
disease: glomerular filtration rate of <60 mL/min/1.73 m2; or (5) 

melena: presence left to the judgment of the evaluating physi-
cian.

5. Treatment

This is an observation study. It is the standard at all study-
ing hospitals to start intravenous proton pump inhibitor such 
as esomeprazole, omeprazole, or pantoprazole in the emergency 
room for patients presenting with UGIB. The choice of inter-
mittent or continuous infusion was left to the discretion of the 
physicians in charge. Blood transfusion was generally decided 
in following situations: (1) patients presented with signs of sig-
nificantly hemodynamic instability (i.e., pulse ≥120 beats per 
minute or systolic blood pressure <90 mm Hg); (2) patients with 
Hb <7 g/dL (Hb <8 g/dL if patients were ≥65 years old, with co-
existent cardiac ischemia or chronic obstructive pulmonary dis-
eases). Upper gastrointestinal endoscopy were performed within 
24 hours after patients were admitted to the emergency room. 
The indications for endoscopic interventions in this study were 
peptic ulcers with Forrest Ia, Ib, IIa, and IIb classification. For 
other nonvariceal bleeding sources, endoscopic interventions 

Table 1. Scoring Systems

Scoring system Clinical factor Score

Modified Glasgow 

  Blatchford score

Pulse, beats per minutes

    ≥100 1

Systolic blood pressure, mm Hg

    100–109 1

    90–99 2

    <90 3

Blood urea nitrogen, mg/dL

    19 and <22.4 2

    ≥22.4 and <28 3

    ≥28 and <70 4

    ≥70 6

Hemoglobin (male), g/dL

    ≥12.0 and <13 1

    ≥10.0 and <12 3

    <10 6

Hemoglobin (female), g/dL

    ≥10 and <12 1

    <10 6

Full Glasgow Blatchford 

  score (includes these 

  additional factors)

Chronic disease/major comorbidities

    Hepatic disease 2

    Cardiac failure 2

Melena

    Present 1

Syncope

    Present 2
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were decided by the physician in charge. 

6. Outcomes

The primary outcome was the need for clinical interventions, 
which was a composite of blood transfusion, endoscopic, radio-
logical intervention, and surgery. 

7. Statistical analysis

The mGBS was compared with the GBS, and pre-endoscopic 
RS for the above-mentioned outcome. Accuracy of each scoring 
system was measured using the area under the receiver operat-
ing characteristic curve (AUC). The chi-square test was used 
to compare the difference between AUC curves according to 
the method described by DeLong et al.6 Data analysis was per-

formed using SAS 9.2 (SAS Inc., Cary, NC, USA). All reported p-
values were two-sided with α<0.05 threshold for significance.

RESULTS

From May 2013 to February 2014, consecutive patients with 
UGIB admitted to the five study centers were recruited. A total 
of 395 patients who fulfilled the inclusion criteria were included 
in the study analysis (Fig. 1). For the outcomes, 199 patients 
(54.4%) had at least one clinical intervention which included 
117 (29.6%) who required blood transfusion, 133 (33.7%) endo-
scopic intervention, no (0%) radiological intervention and two 
(0.5%) surgical intervention. Regarding the types of endoscopic 
interventions, 103 (26.1%) were with epinephrine injection 
alone and 30 (7.6%) were with combination therapy (epinephrine 
injection plus clipping/thermotherapy). There were 14 (3.5%) in-
hospital rebleeding and two (0.5%) in-hospital death.

The mGBS, GBS and pre-endoscopic RS were calculated on all 
of these patients. Table 2 depicts the baseline demographics and 
clinical characteristics of patients in the study. The mean age 
of recruited patients was 50.8±19.2, with 101 women (25.6%). 

671 Patients admitted with upper
gastrointestinal bleeding

Excluded patients
103 Patients who had been resuscitated

and transferred from another hospital
124 P

49 Patients with variceal bleeding

atients who were performed
endoscopy >24 hours from admission

395 Included study patients

Patients who need clinical interventions
199 At least one clinical intervention
117 Blood transfusion
113 Endoscopic intervention

0 Radiological intervention
2 Surgery

Patients with in-hospital rebleeding/death
14 Rebleeding
2 Death

Fig. 1. Flowchart of study population.

Table 2. Demographic and Clinical Characteristics

Characteristic Value

Total no. of patients 395

Age, yr 50.8±19.2

Sex

    Male 294 (74.4)

    Female 101 (25.6)

Presenting symptoms

    Hematemesis 113 (28.6)

    Coffee-ground emesis 190 (48.1)

    Melena alone  92 (23.3)

Co-existent diseases

    Heart failure 11 (2.8)

    Chronic liver disease 24 (6.1)

    Chronic kidney disease  5 (1.3)

    Cancer  7 (1.8)

Data are presented as mean±SD or number (%).

Table 3. Endoscopic Findings

Bleeding causes No. of patients (%)

Gastric ulcer 149 (37.7)

Duodenal ulcer 142 (35.9)

Mallory Weiss tear 38 (9.6)

Erosive gastritis 21 (5.3)

Gastric cancer  7 (1.8)

Esophageal ulcer  7 (1.8)

Dieulafoy lesion  3 (0.8)

Unidentified 28 (7.1)
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Table 3 lists the bleeding lesions detected by endoscopy.

1. Accuracy of scoring systems

1) Accuracy of scoring systems in predicting clinical inter-
ventions

The mGBS (AUC, 0.708; 95% confidence interval [CI], 0.660 
to 0.752) performed as well as the GBS (AUC, 0.707; 95% CI, 
0.661 to 0.753; p=0.87), and outperformed the pre-endoscopic 
RS (AUC, 0.594; 95% CI, 0.544 to 0.643; p=0.0001) for predict-
ing clinical interventions.

2) Accuracy of scoring systems in predicting endoscopic 
interventions

The mGBS (AUC, 0.608; 95% CI, 0.562 to 0.660) performed as 
well as the GBS (AUC, 0.612; 95% CI, 0.558 to 0.656; p=0.55) 
and outperformed the pre-endoscopic RS (AUC, 0.539; 95% CI, 
0.489 to 0.589; p=0.02) for predicting endoscopic interventions 
(Table 4).

The presence of endoscopic lesions with high-risk stigmata 
according to scoring systems is depicted in Fig. 2. 42.8% pa-
tients (6/14) with GBS score=0; 32.2% patients (10/31) with 
mGBS=0 and 30% patients (36/120) with pre-endoscopic RS=0 

had high-risk endoscopic stigmata which required endoscopic 
interventions. Therefore, our study showed that no scores can 
effectively help to rule out the possibility of endoscopic inter-
ventions at the threshold of 0 point.
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Fig. 2. Distribution of the modified Glasgow-Blatchford score (A), 
Glasgow Blatchford score (B), and pre-endoscopic Rockall score (C) 
stratified according to the need for endoscopic intervention.

Table 4. Accuracy of Scoring Systems for Predicting Clinical and En-
doscopic Interventions

AUC 95% CI
Comparison  
to mGBS  
(p-value)

Clinical interventions

    mGBS 0.708 0.660–0.752 -

    GBS 0.707 0.661–0.753 0.87

    Pre-endoscopic RS 0.594 0.544–0.643 <0.01

Endoscopic interventions

    mGBS 0.608 0.562–0.660 -

    GBS 0.612 0.558–0.656 0.55

    Pre-endoscopic RS 0.539 0.489–0.589 0.02

AUC, area under the receiver operating characteristic curve; CI, con-
fidence interval; mGBS, modified Glasgow Blatchford score; GBS, 
Glasgow Blatchford score; RS, Rockall score.
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DISCUSSION

UGIB is a common clinical problem and accounts for 25 
to 35 hospitalizations per 100,000 person-years.7 Accurately 
predicting the outcome of UGIB will help to optimize clinical 
management. Current guidelines recommend that risk assess-
ment should be performed to stratify patients into high and low 
risk categories because it may assist in initial decisions such 
as timing of endoscopy, patient allocation, time of discharge 
and level of care.1,2 The popular instruments used to assess 
risk include GBS and pre-endoscopic RS which use only clini-
cal and laboratory data before endoscopy. Both of these two 
scores include pulse and systolic pressure as parameters. As our 
study was conducted at tertiary hospitals, we have excluded all 
patients presenting with UGIB who have been resuscitated and 
transferred from other hospitals in order to accurately calculate 
these scores at admission time. Our study showed that GBS 
outperformed pre-endoscopic RS in predicting clinical interven-
tions (AUC, 0.707 vs 0.594; p=0.0001). Previous studies in other 
populations have also shown similar results.8-10 Chen et al.8 ret-
rospectively evaluated 354 patients in Taiwan presenting with 
UGIB. This study showed that GBS identified patients at high 
risk for clinical interventions (blood transfusion, endoscopic or 
surgical intervention) better compared with the pre-endoscopic 
RS (92.1% vs 81.6%, p<0.0001). Stanley et al.9 prospectively 
studied 1,555 consecutive patients in four U.K. hospitals. This 
study showed that GBS outperformed the pre-endoscopic RS 
(AUC, 0.944 vs 0.756; p<0.00005) in predicting the need for 
transfusion and endoscopic or surgical intervention (AUC, 0.858 
vs 0.705; p<0.00005). More recently, Chandra et al.10 reported 
a retrospective study on 171 consecutive patients presented 
with UGIB at an academic emergency department in the United 
States. This study also showed that GBS outperformed pre-en-

doscopy RS (AUC, 0.79 vs 0.62; p=0.0001) but the specificity of 
both scores was suboptimal at all potential decision thresholds 
so that it was insufficient to recommend using of either score in 
clinical practice. 

The difficulty to apply GBS in clinical practice is that it incor-
porates some subjective parameters, such as cardiac failure and 
hepatic disease. The severity and the clear-cut definition of how 
to evaluate these parameters were not well-defined in the origi-
nal score, which may lead to different calculation in the same 
patient when being scored by different physicians. Cheng et al.,5 
therefore, have suggested the use of mGBS that only incorpo-
rates quantitative parameters (vital signs and laboratory stud-
ies). The mGBS (AUC, 0.87) has shown to perform as well as the 
GBS (AUC, 0.88) p=0.44, and outperform the pre-endoscopic RS 
(AUC, 0.68) p<0.0001 in patients with ANVUGIB. This modified 
score could be even more potentially useful in areas with lim-
ited medical resources where the presence of cardiac failure and 
hepatic disease in patients admitted with acute UGIB has to be 
judged based on clinical findings only. The results of our study 
showed that the mGBS performed as well as GBS and better 
than the pre-endoscopic RS in predicting clinical interventions 
in Vietnamese population. 

According to current guidelines on the management of pa-
tients with UGIB, patients suspected for UGIB admitted to the 
hospital should be performed early endoscopy (i.e., within 24 
hours after presentation).1-3 This is because observational stud-
ies do suggest a benefit of endoscopy within 24 hours after 
admission in terms of decreased length of stay,11,12 and surgical 
intervention.12 Meta-analysis of trials of endoscopic therapy vs 
no endoscopic therapy for patients with high-risk endoscopic 
lesions (i.e., actively bleeding ulcer or nonbleeding visible ves-
sel in an ulcer) also shows a significant decrease in further 
bleeding, the need for urgent intervention and surgery.13 As 
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Fig. 3. Comparison of the modified Glasgow Blatchford score (mGBS), Glasgow Blatchford score (GBS), and pre-endoscopic Rockall score (RS). 
Area under the receiver operating characteristic curve of each scoring system to predict clinical intervention (blood transfusion, endoscopic or ra-
diological intervention or surgery) (A) and endoscopic intervention alone (B). 
ROC, receiver operating characteristic.
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endoscopic interventions may be not available in some general 
clinics, especially in developing countries, accurate predict-
ing of high-risk endoscopic stigmata is very helpful to decide 
whether patients with UGIB need to be transferred to another 
hospital with endoscopic intervention unit. Regarding to this 
issue, Pang et al.4 conducted a single-center prospective cohort 
in Hong Kong which showed that GBS was more useful than 
pre-endoscopic RS in predicting low-risk patients. In this study, 
no patients required endoscopic interventions at the GBS score 
of 0. In our study, the mGBS performed as well as the GBS and 
outperformed the pre-endoscopic RS. However, none of these 
scores could safely rule out the possibility of have high-risk en-
doscopic lesions (Fig. 2). Fig. 3 also showed that the specificity 
of mGBS and GBS to predict clinical and endoscopic interven-
tions was suboptimal at all potential decision thresholds. There-
fore, applying these scores alone may suggest but cannot accu-
rately predict the need for clinical and endoscopic interventions 
in Vietnamese population. Recently, Farooq et al.14 reported a 
study on 195 patients with UGIB in the United States, which 
showed that the accuracy of the GBS and pre-endoscopic RS 
might not be as good as clinical decision making by emergency 
physician. However, the weak point of this study is its retro-
spective and single-center design. In addition, it was conducted 
in one tertiary medical center where the physicians might be 
generally more experienced than the ones in charge of patients 
with UGIB in the real scenario. De Groot et al.15 reported the 
added value of senior gastroenterologists’ feeling to prediction 
scores in patients with a suspected UGIB. This prospective study 
which included 974 patients with UGIB was conducted at eight 
hospitals in the Netherlands. The result showed that GBS was 
better than gastroenterologists’ feeling, but combining both GBS 
and the gastroenterologists’ feeling yielded the highest predic-
tive power for the need of clinical interventions. The prediction 
of endoscopic intervention in this study, however, was not 
separately analyzed. This data suggests that using mGBS and 
taking physician’s experience into consideration may lead to 
more accurate prediction of clinical and endoscopic interven-
tions. Future studies are awaited to clarify this issue. 

Our study has several strengths. Firstly, this is the first pro-
spective multicenter study showing that a mGBS performs as 
well as GBS and better than pre-endoscopic RS in the prediction 
of clinical and endoscopic interventions in Asia. Secondly, we 
have applied a strictly exclusion criteria which include patients 
who has been resuscitated and referred from another hospital 
and who could not be performed upper gastrointestinal endos-
copy within 24 hours after admission. The calculations of pre-
diction scores, therefore, would be accurate. On the other hand, 
the limitation of this study is that we have applied arbitrary 
criteria for subjective parameters of GBS which may be differ-
ent from other studies. In addition, all patients recruited in our 
study were of Vietnamese descent. Therefore, the performance 
of the mGBS should be validated in other populations. 

In summary, our study showed that the mGBS that only con-
tains the four quantitative components of the original GBS per-
formed as well as the GBS and outperformed the pre-endoscopic 
RS in Vietnamese patients presenting with ANVUGIB. We be-
lieve that this mGBS will be easier to use in clinical practice. 
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