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Abstract 

Background and aims This study aimed to determine the performance of AIMS65, Rockall score, and Glasgow-
Blatchford score (GBS) in patients presenting with upper gastrointestinal bleeding (UGIB) and to compare results 
between patients with nonvariceal UGIB (NVUGIB) and variceal UGIB (VUGIB).

Methods We conducted a single-center prospective cohort study between December 2021 and December 2022. 
A total of 400 patients who met the inclusion criteria were included in the study, out of which 232 patients (58%) 
had NVUGIB and 168 patients (42%) had VUGIB. Receiver operating characteristic curve analysis was performed for all 
outcomes for comparison.

Results Of the total of 400 patients with UGIB, 232 patients (58%) had NVUGIB, and 168 patients (42%) had VUGIB. 
The present study showed that GBS (AUROC 0.729, 95% CI: 0.598–0.859, p = 0.001) and RS (AUROC 0.693, 95% CI: 
0.579–0.807, p = 0.005) but not AIMS65 (AUROC, 0.545, 95% CI: 0.412–0.679, p = 0.500) predicted in-hospital and overall 
6-week mortality in patients with UGIB. All the three scores predicted need for blood transfusion and poor compos-
ite outcomes (p < 0.05). The need for endoscopic intervention was predicted by all the three scores in overall UGIB 
(OUGIB) patients (p < 0.05), only GBS and RS in NVUGIB patients (p < 0.05). Rebleeding was best predicated by RS 
in both OUGIB and NVUGIB patients (p < 0.05). None of the scores predicted the need for endoscopic intervention, 
rebleeding, need for surgical and radiological intervention, and composite outcomes in VUGIB patients (p > 0.05).

Conclusions GBS and RS were superior to AIMS65 in predicted in-hospital and overall 6-week mortality in all 
the three categories: OUGIB, NVUGIB, and VUGIB patients.
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Background
Upper gastrointestinal bleed (UGIB) is one of the most 
common medical emergencies in clinical practice 
worldwide. Despite major improvements in the care of 
patients with UGIB over the years with major advances 
in endoscopic equipment, practice, therapeutic modali-
ties, radiologic techniques, and ICU care, mortality of 
UGIB is still high and varies from 6 to 12% [1]. Over-
all UGIB (OUGIB) is traditionally divided into variceal 
(VUGIB) and nonvariceal (NVUGIB), and peptic ulcer 
is the most common, accounting for approximately 40% 
of cases [2]. Bleeding is self-limited in 80% of patients 
even without specific therapy. Of the remaining 20% 
who continue to bleed or rebleed, the mortality rate is 
30 to 40% [3].

Therefore, various scoring systems for UGIB were 
developed and validated with primary aim which was to 
segregate the patients into low-risk and high-risk groups. 
These scoring systems allow us to compartmentalize the 
myriad presentations, risk factors, and outcomes into 
more or less uniform groups, so as to prioritize manage-
ment and resource allocation [4]. Due to massive burden 
of UGIB and wide nonavailability of emergency endo-
scopic services in India, the role of these scores ampli-
fies in segregating high-risk patients requiring immediate 
medical care from the low-risk patients who do not need 
specialized medical care and can be managed with basic 
supportive care.

There is a lack of universally accepted ideal risk score 
that is validated in patients with UGIB in India. There-
fore, usefulness of these scores in Indian population 
needs to be assessed. This study aims to compare the per-
formance of AIMS65, Rockall score, and GBS (Table 1) in 
patients presenting with UGIB, including those with any 
cause of UGIB and subgroups of patients with NVUGIB 
and VUGIB.

Study design and population
This was a single-center prospective cohort study con-
ducted at the Department of Gastroenterology and Med-
icine at Government Medical College, Kottayam, Kerala, 
India, between December 2021 and December 2022 after 
taking approval from institutional ethics board. The study 
was conducted in accordance with the Declaration of 
Helsinki and good clinical practice guidelines. Consent 
was obtained from the patient or the nearest relatives 
of the patient at the time of enrolment. Patients were 
included if they were > 18 years old and presented to the 
hospital with evidence of UGIB, defined as hematemesis, 
coffee-ground vomiting, melena, or hematochezia [5]. 
Patients with age ≤ 18  years and pregnant females were 
excluded.

Methods
Definitions and treatment protocols
According to the institutional protocols, all patients with 
UGIB visiting the emergency or outpatient department 
were assessed and hemodynamically stabilized and sub-
sequently underwent endoscopy during the study period. 
The details of endoscopic findings in the whole cohort are 
shown in Fig.  1. Depending upon the endoscopic find-
ings, overall UGIB patients (OUIB) were be divided into 
those having variceal UGIB (VUGIB) and nonvariceal 
UGIB (NVUGIB). VUGIB was be defined by Baveno VI 
consensus [6]. All other etiologies of UGIB identified on 
UGIE including cases where the source of bleeding could 
not be identified were classified as having NVUGIB [7]. 
Diagnostic and therapeutic UGI endoscopy were done 
with Olympus GIF-150 endoscopy system. Ulcers (gastric 
or duodenal) found on UGI endoscopy were designated 
according to Forrest classification [8].

Acute UGI bleed was defined as a hematemesis or the 
passage of melena. Hematemesis was defined as vomit-
ing of blood, blood clots, or coffee ground. Melena was 
defined as passage of dark, tarry stools, or fresh blood. 
Blood transfusion was done at target hemoglobin ≥ 7  g/
dL, with higher hemoglobin target (9  g/dL) in patients 
with clinical evidence of intravascular volume depletion 
or comorbidities such as coronary artery disease. Shock 
was defined as pulse > 100/min and systolic blood pres-
sure < 90  mm Hg. The patients were considered to have 
altered mental status if the Glasgow Coma Scale score 
was < 14 or patient’s experiencing “disorientation,” “leth-
argy,” “stupor,” or “coma.” Rebleeding was defined as 
recurrent vomiting of fresh blood, melena, or both with 
either shock or a decrease in hemoglobin concentration 
of at least 2 g % after initial successful treatment and after 
initial stabilization of 24 h. Failure of endoscopic therapy 
was defined as inability to control active bleeding dur-
ing endoscopy or fall in hemoglobin > 2  g% and melena 
within 48 h of endoscopy.

Interventions related to the management of the upper 
GI hemorrhage were recorded, which included the need 
for blood transfusion, endoscopic therapy, repeated 
endoscopy and endoscopic therapy, radiologically guided 
hemostasis (embolization), and surgery. Endoscopic 
attempts at hemostasis were carried out according to the 
institutional protocols. After initial endoscopic control, 
patients were admitted for monitoring and treatment. 
Surgery or embolization was considered for patients who 
failed endoscopic intervention or developed rebleeding 
despite two adequate endoscopic intervention attempts. 
Patients were subsequently followed up for 6  weeks 
to determine rebleeding and mortality [5]. Prognostic 
scores such as AIMS65, Rockall score, and GBS were cal-
culated as per the standard criteria.
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Data collection
Data collection was done on printed case record forms 
recording clinical and investigational information at 
initial assessment, during hospitalization, at subse-
quent outpatient visits, and at end of study period. For 
each patient, the following data were collected: age, sex, 
clinical presentation, comorbidities, medications, and 
laboratory results on admission. In addition, the time 
to endoscopy, endoscopic findings, type of endoscopic 

intervention, number of packed red blood cell units 
received, surgical and radiologic intervention, and sub-
sequent clinical outcomes (including rebleeding and in-
hospital death) were assessed. Post-discharge data was 
gathered during outpatient visits and weekly telephonic 
interviews for a period of 6  weeks from initial gastro-
intestinal (GI) bleed. These data forms were securely 
stored in the office of the principal investigator, and the 
information was transferred to SPSS statistical package 

Table 1 Scoring systems

Scoring system Admission clinical factor Parameter Score

AIMS65 score
Albumin  < 3.0 mg/dL 1

INR  > 1.5 1

Mental status Altered 1

SBP, mm Hg  ≤ 90 1

Age, year  ≥ 65 1

Rockall score
Age, year  < 60 0

60–79 1

 ≥ 80 2

Shock Heart rate > 100 bpm 1

SBP < 100 mm Hg 2

Comorbidity No major 0

CHF, IHD, or major comorbidity 2

Renal failure, liver failure, metastatic malignancy 3

Endoscopic finding Mallory–Weiss tear or no lesion and no stigmata 0

All other diagnoses 1

GI malignancy 2

Stigmata of recent bleeding No stigmata or pigmented spot on ulcer 0

Blood in upper GI tract, adherent clot, visible vessel, bleeding 2

Glasgow-Blatchford score
BUN, mg/dL  ≥ 18.2 to < 22.4 2

 ≥ 22.4 to < 28 3

 ≥ 28 to < 70 4

 ≥ 70 6

Hemoglobin level, g/dL Male ≥ 12.0 to < 13.0 1

Male ≥ 10.0 to < 12.0 3

Male < 10.0 6

Female ≥ 10.0 to < 12.0 1

Female < 10.0 6

SBP, mm Hg  ≥ 100 to < 109 1

 ≥ 90 to < 100 2

 < 90 3

Other markers Heart rate > 100 bpm 1

Presented with melena 1

Presented with syncope 2

Hepatic disease 2

Cardiac failure 2
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worksheet (SPSS for Windows, version 21.0. Chicago: 
SPSS Inc.) on a password-protected computer.

Outcomes
The primary outcome was in-hospital mortality. Second-
ary outcomes were (1) the need for blood transfusion, 
(2) endoscopic intervention requirement, (3) in-hospital 
rebleeding, and (4) the composite endpoint of in-hospi-
tal mortality, need for blood transfusion, overall inter-
ventions (including endoscopic, radiologic, and surgical 
interventions), and rebleeding.

Statistical analysis
The study sample size was calculated according to the 
studies by Hyett et al. and Bryant et al. [9, 10]. Hyett et al. 
revealed that the in-hospital mortality rate was 6.5%, 
and the AUROCs of AIMS65 and GBS for predicting in-
hospital mortality were 0.93 and 0.68, respectively [9]. 
Bryant et al. reported that the AUROCs of RS and GBS 
for predicting in-hospital mortality were 0.71 and 0.72, 
respectively [10].

Categorical variables were summarized using fre-
quency statistics (e.g., frequencies, percentage) and were 

Fig. 1 Flow chart of patients recruited. UGI, upper gastrointestinal; NVUGIB, nonvariceal upper gastrointestinal bleeding; VUGIB, variceal upper 
gastrointestinal
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compared between groups using Pearson chi-square test 
or Fisher’s exact test. Descriptive statistics (e.g., mean, 
standard deviation, median, and range) was used for con-
tinuous variables, which was compared using Student’s 
t-test, ANOVA, and Wilcoxon rank-sum test. After per-
forming univariate analysis, age, sex, and other variables 
with p-values < 0.1 were included in the multivariate 
analysis model. Later, receiver operating characteristic 
(ROC) curves were constructed to assess the relationship 
between each score and all outcomes. The area under the 
ROC curves (AUROCs) were assessed with exact bino-
mial confidence intervals (CIs). AUROCs were tested 
for equality using the Delong χ2 test. The data analysis 
was performed using the statistical program Stata ver-
sion 15.1. A p-value of < 0.05 was considered statistically 
significant.

Results
Patients baseline characteristics
Among 427 patients, 400 patients who met the inclu-
sion criteria were enrolled in study. The mean age (years) 
was 56.99 ± 13.35. A total of 318 (79.5%) of the partici-
pants were male, and 82 (20.5%) of the participants were 
female. A total of 190 (47.5%) of the participants pre-
sented with hematemesis and 97 (24.2%) with melena, 
and 113 (28.2%) had hematemesis with melena. A total 
of 151 (37.8%) of the participants had minimal bleeding, 
205 (51.2%) had moderate bleeding, and 44 (11.0%) had 
massive bleeding on presentation. The mean blood pres-
sure (mmHg) was 119.17 ± 17.39. A total of 85 (21.2%) of 
the participants had syncope, and 4 (1.0%) of the partici-
pants had altered mental status. A total of 38 (9.5%) of 
the participants had prior history of UGIB. A total of 122 
(42.1%) of the participants had a history of alcohol, 73 
(25.2%) had history of smoking, and 92 (31.7%) had his-
tory of both alcohol and smoking.

On the basis of endoscopy results, 232 patients (58%) 
had NVUGIB, and 168 patients (42%) had VUGIB. The 
endoscopic findings of patients with VUGIB included 
esophageal varices in 132 (33%) and gastric varices with 
or without esophageal varices in 62 (15.5%). A total of 
216 (54.0%) of the participants had endoscopy within 
24  h, and 184 (46.0%) had endoscopy after 24  h. The 
causes of UGIB in patients with NVUGIB were peptic 
ulcer disease in 63 patients (15.75%), including 29 with 
gastric ulcers, 34 with duodenal ulcers, gastritis/duo-
denitis in 58 patients (14.5%), Mallory–Weiss tears in 
16 patients (4%), reflux esophagitis in 16 patients (4%), 
portal hypertensive gastropathy in 83 patients (20.8%), 
and malignancy in 26 patients (6.5%). The patients with 
NVUGIB had greater mean blood pressure, heart rate, 
hemoglobin values, platelets count, albumin, and history 
drugs, i.e., NSAIDS, aspirin, statins, pantoprazole, and 

corticosteroid intake. The patients with NVUGIB had 
greater number of participants who had prior history of 
alcohol with smoking and with presentation of altered 
mental status and syncope. The patient with VUGIB had 
greater mean age and INR, BUN, and creatinine values 
with higher number of patients with history of alcohol 
intake. In terms of outcomes, patients with VUGIB had 
higher AIMS65, Glasgow-Blatchford score, and complete 
Rockall score values. Higher number of patients with 
VUGIB required endoscopic intervention and had higher 
incidence of rebleeding. The requirement of blood trans-
fusion, need for surgical and radiological intervention, 
in-hospital mortality, and overall mortality at 6  weeks 
were higher in participants with NVUGIB.

The following variables were significantly associated 
(p < 0.05) with the VUGIB: presentation, comorbidities 
(chronic liver disease, malignancy, hepatitis C virus), lab 
parameters (hemoglobin, platelet count, S. albumin, INR, 
BUN, S. creatinine, early endoscopy (within 24  h)), and 
endoscopic findings (esophageal varices, gastric antral 
vascular ectasia, portal hypertensive gastropathy, angi-
oectasias, duodenal ulcer, gastric ulcer, antral gastritis, 
gastric erosions, gastric malignancy, Mallory–Weiss tear, 
reflux esophagitis, duodenal erosions, requirement of 
blood transfusion, endoscopic intervention, rebleeding, 
and composite outcome (Table 2).

Accuracy of scoring systems and comparison 
between patients with NVUGIB and those 
with VUGIB
Mortality
GBS and RS were accurate in predicting mortality in 
patients with OUGIB (AUROC; GBS = 0.729, RS = 0.693, 
all p ≤ 0.05), NVUGIB (AUROC; GBS = 0.688, RS = 0.675, 
all p < 0.05), and VUGIB patients (AUROC; GBS = 0.892, 
RS = 0.745, all p < 0.05), whereas AIMS65 was not accu-
rate in predicting mortality in patients with OUGIB 
(AUROC: 0.545, all p = 0.500), NVUGIB (AUROC: 0.555, 
all p = 0.512), and VUGIB (AUROC: 0.642, all p = 0.175) 
(Fig. 2).

Overall 6-week mortality
GBS and RS were accurate in predicting overall 6-week 
mortality in patients with OUGIB (AUROC; GBS = 0.77, 
RS = 0.727, all p ≤ 0.05), NVUGIB (AUROC; GBS = 0.782, 
RS = 0.728, all p < 0.05), and VUGIB patients (AUROC; 
GBS = 0.824, RS = 0.75, all p < 0.05), whereas AIMS65 
was not accurate in predicting mortality in patients 
with OUGIB (AUROC: 0.589, all p = 0.121), NVUGIB 
(AUROC: 0.617, all p = 0.093), and VUGIB (AUROC: 
0.651, all p = 0.106) (Fig. 3).
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Table 2 Overall baseline characteristics and outcome comparison between patients with nonvariceal and variceal upper 
gastrointestinal bleeding

Factors VUGIB (n = 168) NVUGIB (n = 232) p-value

Age (years) 57.15 ± 14.10 56.87 ± 12.80 0.8341

Gender 0.1062

 Male 140 (83.3%) 178 (76.7%)

 Female 28 (16.7%) 54 (23.3%)

Presentation 0.0032

 Hematemesis 84 (50.0%) 106 (45.7%)

 Melena 27 (16.1%) 70 (30.2%)

Severity of bleed 0.5212

 Minimal 58 (34.5%) 93 (40.1%)

 Moderate 91 (54.2%) 114 (49.1%)

 Massive 19 (11.3%) 25 (10.8%)

Blood pressure (mmHg) 118.06 ± 17.18 119.97 ± 17.54 0.3103

Heart rate (> 90) 18 (10.7%) 23 (9.9%) 0.7942

Syncope 37 (22.0%) 48 (20.7%) 0.7482

Altered mental status 1 (0.6%) 3 (1.3%) 0.6424

Comorbidities

 Chronic liver disease*** 132 (78.6%) 63 (27.2%)  < 0.0012

 Diabetes mellitus 44 (26.2%) 62 (26.7%) 0.9052

 Coronary artery disease 19 (11.3%) 38 (16.4%) 0.1522

 Chronic obstructive pulmonary disease 16 (9.5%) 23 (9.9%) 0.8972

 Hypertension 20 (11.9%) 18 (7.8%) 0.1632

 Malignancy*** 3 (1.8%) 25 (10.8%)  < 0.0012

 Normal*** 1 (0.6%) 24 (10.3%)  < 0.0012

 Chronic kidney disease 7 (4.2%) 15 (6.5%) 0.3202

 Thyroid disease 4 (2.4%) 13 (5.6%) 0.1152

 Dyslipedimia 4 (2.4%) 9 (3.9%) 0.4042

 Hepatitis B virus infection 8 (4.8%) 4 (1.7%) 0.0792

 Hepatitis C virus*** 7 (4.2%) 2 (0.9%) 0.0394

 Bronchial asthma 3 (1.8%) 5 (2.2%) 1.0004

 Cerebrovascular accidents 1 (0.6%) 4 (1.7%) 0.4044

 Autoimmune hepatitis 2 (1.2%) 2 (0.9%) 1.0004

 Chronic pancreatitis 3 (1.8%) 0 (0.0%) 0.0734

 Hepatocellular carcinoma 1 (0.6%) 1 (0.4%) 1.0004

 Gastrojejunostomy 0 (0.0%) 2 (0.9%) 0.5124

 Rheumatic heart disease 0 (0.0%) 2 (0.9%) 0.5124

Associated factors 0.1024

 None 2 (1.5%) 1 (0.6%)

 Alcohol 64 (48.9%) 58 (36.5%)

 Smoking 27 (20.6%) 46 (28.9%)

 Alcohol + smoking 38 (29.0%) 54 (34.0%)

Medications

 Aspirin 23 (17.4%) 38 (21.5%) 0.3772

 Clopidogrel 6 (4.5%) 6 (3.4%) 0.6032

 Pantoprazole 99 (75.0%) 119 (67.2%) 0.1382

 Corticosteroids 13 (9.8%) 21 (11.9%) 0.5752

 NSAIDS 20 (15.2%) 42 (23.7%) 0.0632

 Statins 16 (12.1%) 33 (18.6%) 0.1202

Laboratory

 Hemoglobin (g/dL)*** 7.37 ± 1.94 9.37 ± 1.89  < 0.0013

 Platelet count (mcL)*** 1.02 ± 0.55 2.51 ± 1.02  < 0.0013

 S. albumin (g/dL)*** 2.69 ± 0.48 3.50 ± 0.71  < 0.0013

 INR*** 1.87 ± 0.59 1.32 ± 0.45  < 0.0013
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Table 2 (continued)

Factors VUGIB (n = 168) NVUGIB (n = 232) p-value

 BUN (mg/dL) 23.62 ± 10.25 23.53 ± 14.35 0.0413

 S. creatinine (mg/dL)*** 1.45 ± 0.57 1.27 ± 0.72  < 0.0013

Endoscopy (24 h)*** 149 (88.7%) 67 (28.9%)  < 0.0012

Endoscopy findings

 Esophageal varices*** 132 (78.6%) 0 (0.0%)  < 0.0012

 Gastric antral vascular ectasia*** 78 (46.4%) 27 (11.6%)  < 0.0012

 Portal hypertensive gastropathy*** 83 (49.4%) 0 (0.0%)  < 0.0012

 Angioectasia*** 0 (0.0%) 35 (15.1%)  < 0.0012

 Duodenal ulcer*** 0 (0.0%) 34 (14.7%)  < 0.0012

 Gastric ulcer*** 0 (0.0%) 29 (12.5%)  < 0.0012

 Antral gastritis*** 23 (13.7%) 2 (0.9%)  < 0.0012

 Normal*** 0 (0.0%) 19 (8.2%)  < 0.0012

 Gastric erosions*** 1 (0.6%) 17 (7.3%) 0.0012

 Gastric malignancy*** 0 (0.0%) 16 (6.9%)  < 0.0012

 Mallory–Weiss tear*** 0 (0.0%) 16 (6.9%)  < 0.0012

 Reflux esophagitis*** 0 (0.0%) 16 (6.9%)  < 0.0012

 Duodenal erosions*** 0 (0.0%) 15 (6.5%)  < 0.0012

 Esophageal malignancy 1 (0.6%) 9 (3.9%) 0.0504

 Post EVL ulcer 3 (1.8%) 4 (1.7%) 1.0004

Forrest class 1.0002

 1A 3 (4.8%)

 1B 6 (9.7%)

 2A 13 (21.0%)

 2B 29 (46.8%)

 2C 3 (4.8%)

 3 8 (12.9%)

Sarin’s classification 0.0864

 GOV1 9 (14.5%)

 GOV2 17 (27.4%)

 IGV1 36 (58.06%)

Grade of esophageal varices 1.0004

 Grade 1 6 (4.5%)

 Grade 2 10 (7.5%)

 Grade 3 116 (87.8%)

AIMS65 score*** 1.99 ± 0.98 0.83 ± 0.88  < 0.0013

Complete Rockall score*** 4.52 ± 1.59 3.68 ± 2.15  < 0.0013

Glasgow-Blatchford score*** 11.39 ± 2.99 8.86 ± 3.41  < 0.0013

Requirement of blood transfusion*** 63 (37.5%) 65 (28.0%) 0.0452

Endoscopic intervention*** 148 (88.1%) 74 (31.9%)  < 0.0012

Rebleeding*** 35 (20.8%) 23 (9.9%) 0.0022

Surgical or radiological intervention 2 (1.2%) 5 (2.2%) 0.7044

In-hospital mortality 7 (4.2%) 11 (4.7%) 0.7842

Overall mortality (6 weeks) 9 (5.4%) 16 (6.9%) 0.5302

Composite outcome***  < 0.0012

 Good 10 (6.0%) 106 (45.7%)

 Poor 158 (94.0%) 126 (54.3%)

*** Significant at p < 0.05
1 t-test
2 chi-squared test
3 Wilcoxon-Mann–Whitney U-test
4 Fisher’s exact test
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Fig. 2 A comparison of the area under the receiver operating characteristic curve (AUROC) of the AIMS65 score (AIMS65), Glasgow-Blatchford score 
(GBS), and Rockall score (RS) in predicting in-hospital mortality in A overall upper gastrointestinal bleeding (OUGIB) patients, B nonvariceal upper 
gastrointestinal bleeding (NVUGIB), and C variceal upper gastrointestinal bleeding (VUGIB)
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Fig. 3 A comparison of the area under the receiver operating characteristic curve (AUROC) of the AIMS65 score (AIMS65), Glasgow-Blatchford 
score (GBS), and Rockall score (RS) in predicting overall 6-week mortality in A overall upper gastrointestinal bleeding (OUGIB) patients, B nonvariceal 
upper gastrointestinal bleeding (NVUGIB), and C variceal upper gastrointestinal bleeding (VUGIB)
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Need for blood transfusion
All the studied scores could predict the need for blood trans-
fusion in patients with OUGIB (AUROC; AIMS65 = 0.632, 
GBS = 0.686, RS = 0.671, all p < 0.001), NVUGIB (AUROC; 
AIMS65 = 0.603, GBS = 0.681, RS = 0.676, all p < 0.001), and 
VUGIB (AUROC; AIMS65 = 0.640, GBS = 0.671, RS = 0.652, 
all p < 0.001) (Fig. 4).

Endoscopic intervention
All the studied scores could predict the need for endo-
scopic intervention in patients with OUGIB (AUROC; 
AIMS65 = 0.632, GBS = 0.686, RS = 0.671, all p < 0.001). 
In NVUGIB, GBS (AUROC; 0.625, all p < 0.001) and RS 
(AUROC; 0.771, all p < 0.001) could predict the need for 
endoscopic intervention, whereas AIMS65 (AUROC; 
0.551, all p = 0.180) was not accurate in predicting 
endoscopic intervention in patients with NVUGIB. In 
VUGIB patients, none of the studied score (AUROC; 
AIMS65 = 0.527, GBS = 0.581, RS = 0.557, all p > 0.05) 
could predict the need for endoscopic intervention 
(Fig. 5).

Rebleeding
Only RS could predict rebleeding in patients with OUGIB 
(AUROC: 0.580, p < 0.001) and NVUGIB (AUROC: 0.554, 
p < 0.001), whereas AIMS65 and GBS could not pre-
dict rebleeding in OUGIB (AUROC; AIMS65 = 0.577, 
GBS = 0.522 all p > 0.005) and NVUGIB patients 
(AUROC; AIMS65 = 0.501, GBS = 0.518 all p > 0.005). 
In VUGIB patients, none of the studied score (AUROC; 
AIMS65 = 0.509, GBS = 0.510, RS = 0.564, all p > 0.05) 
could predict rebleeding (Fig. 6).

Surgical and radiological intervention
Only GBS could predict the need for surgical and radio-
logical intervention in patients with OUGIB (AUROC; 
0.757, p < 0.001) and NVUGIB (AUROC; 0.733, p < 0.001), 
whereas AIMS65 and RS could not predict the need for 
surgical and radiological intervention in OUGIB (AUROC; 
AIMS65 = 0.650, RS = 0.581, all p > 0.005) and NVU-
GIB patients (AUROC; AIMS65 = 0.686, GBS = 0.881, all 
p > 0.005). In VUGIB patients, none of the studied score 
(AUROC; AIMS65 = 0.666, GBS = 0.601, RS = 0.794, all 
p > 0.05) could predict the need for surgical and radiologi-
cal intervention (Fig. 7).

Composite scores
All the studied scores could predict the com-
posite scores in patients with OUGIB (AUROC; 
AIMS65 = 0.690, GBS = 0.686, RS = 0.762, all p < 0.001) 
and NVUGIB (AUROC; AIMS65 = 0.582, GBS = 0.669, 
RS = 0.763, all p < 0.001). In VUGIB patients, none of the 
studied score (AUROC; AIMS65 = 0.589, GBS = 0.658, 

RS = 0.641, all p > 0.05) could predict the composite out-
comes (Fig. 8).

Association of UGIB scores with risk of in-hospital mortality 
in patients (N = 400)
Glasgow-Blatchford score and Rockall score significantly 
predicted in-hospital mortality in patients with OUGIB. 
Glasgow-Blatchford score had the best parameter in 
terms of AUROC, specificity, and diagnostic accuracy. 
Rockall score had the best sensitivity in determining 
in hospital mortality in overall upper gastrointestinal 
bleeding patients regardless of any cause. Both Glasgow-
Blatchford score and Rockall score had best positive and 
negative predictive values (Tables 3, 4 and 5).

Discussion
Due to massive burden and high mortality rates (6–12%) 
[1] in UGIB patients, various scoring systems were devel-
oped and validated with primary aim which was to seg-
regate the patients into low-risk and high-risk groups. 
Stratification risk systems could reduce the resources 
and costs without adversely influencing the patients’ out-
comes [11]. Previous studies supported the accuracies of 
AIMS65, GBS, and RS in predicting outcomes or disease-
related interventions [1, 12, 13].

The present study showed that GBS and RS but not 
AIMS65 predicted in-hospital and overall 6-week mortal-
ity in all the three categories, i.e., OUGIB, NVUGIB, and 
VUGIB patients. All the three scores, AIMS65, GBS, and 
RS, predicted need for blood transfusion and poor com-
posite outcomes in all the three categories, i.e., OUGIB, 
NVUGIB, and VUGIB patients. The need for endoscopic 
intervention was predicted by all the three scores in 
OUGIB patients, only GBS and RS in NVUGIB patients. 
Rebleeding was best predicated by RS in both OUGIB 
and NVUGIB patients. The need for surgical intervention 
was best predicted by GBS in both OUGIB and NVU-
GIB patients. None of the scores predicted the need for 
endoscopic intervention, rebleeding, need for surgical 
and radiological intervention, and composite outcomes 
in VUGIB patients. This comparative study supports the 
idea that GBS is the most appropriate scoring system for 
both OUGIB and the NVUGIB patients. This finding was 
consistent with that of previous studies [14–16]. These 
studies demonstrated higher sensitivity and specific-
ity of GBS especially in defining high-risk outcomes like 
requirement of blood transfusions [17]. Stanley et al. [18] 
and Pang et al. [19] suggested using a GBS of 0 as a low-
risk threshold for safe discharge, finding that it had both 
a sensitivity and a negative predictive value of 100%. On 
the contrary, Chandra et  al. [20] previously suggested 
sub-optimal performance of the GBS with regard to the 
classification of patients as low or high risk.
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Fig. 4 A comparison of the area under the receiver operating characteristic curve (AUROC) of the AIMS65 score (AIMS65), Glasgow-Blatchford score 
(GBS), and Rockall score (RS) in predicting need for blood transfusion in A overall upper gastrointestinal bleeding (OUGIB) patients, B nonvariceal 
upper gastrointestinal bleeding (NVUGIB), and C variceal upper gastrointestinal bleeding (VUGIB)
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Fig. 5 A comparison of the area under the receiver operating characteristic curve (AUROC) of the AIMS65 score (AIMS65), Glasgow-Blatchford 
score (GBS), and Rockall score (RS) in predicting need for endoscopic intervention in A overall upper gastrointestinal bleeding (OUGIB) patients, B 
nonvariceal upper gastrointestinal bleeding (NVUGIB), and C variceal upper gastrointestinal bleeding (VUGIB)
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Fig. 6 A comparison of the area under the receiver operating characteristic curve (AUROC) of the AIMS65 score (AIMS65), Glasgow-Blatchford 
score (GBS), and Rockall score (RS) in predicting rebleeding in A overall upper gastrointestinal bleeding (OUGIB) patients, B nonvariceal upper 
gastrointestinal bleeding (NVUGIB), and C variceal upper gastrointestinal bleeding (VUGIB)
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Fig. 7 A comparison of the area under the receiver operating characteristic curve (AUROC) of the AIMS65 score (AIMS65), Glasgow-Blatchford 
score (GBS), and Rockall score (RS) in predicting need for surgical and radiological intervention in A overall upper gastrointestinal bleeding (OUGIB) 
patients, B nonvariceal upper gastrointestinal bleeding (NVUGIB), and C variceal upper gastrointestinal bleeding (VUGIB)
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Fig. 8 A comparison of the area under the receiver operating characteristic curve (AUROC) of the AIMS65 score (AIMS65), Glasgow-Blatchford score 
(GBS), and Rockall score (RS) in predicting composite outcomes in A overall upper gastrointestinal bleeding (OUGIB) patients, B nonvariceal upper 
gastrointestinal bleeding (NVUGIB), and C variceal upper gastrointestinal bleeding (VUGIB)
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The AIMS65 score, which accurately predicts in-hos-
pital mortality and length of stay, is a very simple risk 
score predicting outcomes in patients with acute upper 
GI bleeding. Previous studies confirmed the applicability 
of AIMS65 in acute upper GI bleeding patients, includ-
ing bleeding of variceal and nonvariceal origin [9, 21]. 
Whether the AIMS65 score is applicable for predicting 
outcomes in patients of nonvariceal GI bleeding remains 
uncertain, since two of the five risk factors in AIMS65 
scores are generally accepted as poor prognostic fac-
tors of liver cirrhosis, i.e., serum albumin < 3.0 g/dL and 
INR > 1.5 Therefore, the AIMS65 score might be useful 
for predicting outcomes in VUGIB but not in NVUGIB 
[22]. In our study, AIMS65 did not predict accurately 
the in-hospital mortality and overall 6-week mortality. 
One of the explanations may be the involvement of very 
few parameters and noninvolvement of any endoscopic 
parameter in the score. Whereas in our study, both RS 
and GBS score could easily predict both in hospital & 
over all 6 week mortality.

This study has certain limitations. First, this study was 
conducted at a single center in a regional referral hospi-
tal; hence, our results cannot be applied generally. Sec-
ond, we included only those patients who underwent 
endoscopy and excluded patients who refused endoscopy 

or were discharged by the emergency department. Third, 
lack of interventional radiology facility may be reason 
for less number cased managed radiologically. Fourth, 
this study was powered to detect the expected difference 
for the primary outcome and not for the secondary out-
comes. Fifth, the decisions with respect to any clinical 
interventions were made based on clinical judgment by 
individual gastroenterologists, which might have caused 
variability.

Conclusion
In conclusion, despite major improvements in the care of 
patients with UGIB over the years with major advances in 
endoscopic equipment, practice, therapeutic modalities, 
radiologic techniques, and ICU care, mortality of UGIB 
is still high. The present study confirms that role of these 
scores amplifies in segregating high-risk patients requir-
ing immediate medical care from the low-risk patients 
who do not need specialized medical care and can be 
managed with basic supportive care.

Abbreviations
UGIB  Upper gastrointestinal bleeding
VUGIB  Variceal upper gastrointestinal bleeding
NVUGIB  Nonvariceal upper gastrointestinal bleeding
OUGIB  Overall upper gastrointestinal bleeding
NSAIDS  Nonsteroidal anti-inflammatory drugs

Table 3 Association of AIMS65 score, Glasgow-Blatchford score, and Rockall score with risk of in-hospital mortality in patients 
regardless of the cause of upper gastroesophageal bleeding (n = 400). Description of parameters

Variable Total positives True positives True negatives False positives False negatives

AIMS65 score (cutoff: 1 by ROC) 18 (4.5%) - - - -

Complete Rockall score (cutoff: 4 by ROC) 288 (72.0%) 15 (3.8%) 109 (27.2%) 273 (68.2%) 3 (0.8%)

Glasgow-Blatchford score (cutoff: 10 by ROC) 255 (63.7%) 17 (4.2%) 144 (36.0%) 238 (59.5%) 1 (0.2%)

Table 4 Association of AIMS65 score, Glasgow-Blatchford score, and Rockall score with risk of in-hospital mortality in patients 
regardless of the cause of upper gastroesophageal bleeding (n = 400). Primary diagnostic parameters

Variable Sensitivity Specificity PPV NPV Diagnostic accuracy

AIMS65 score (cutoff: 1 by ROC) 83.3% (59–96) 28.5% (24–33) 5.2% (3–8) 97.3% (92–99) 31.0% (26–36)

Complete Rockall score (cutoff: 4 by ROC) 94.4% (73–100) 37.7% (33–43) 6.7% (4–10) 99.3% (96–100) 40.2% (35–45)

Glasgow-Blatchford score (cutoff: 10 by ROC) 88.9% (65–99) 45.0% (40–50) 7.1% (4–11) 98.9% (96–100) 47.0% (42–52)

Table 5 Association of AIMS65 score, Glasgow-Blatchford score, and Rockall score with risk of in-hospital mortality in patients 
regardless of the cause of upper gastroesophageal bleeding (n = 400). Ranking of primary diagnostic parameters

Variable Sensitivity Specificity PPV NPV Diag. 
accuracy

AIMS65 score (cutoff: 1 by ROC) 3 3 3 3 3

Complete Rockall score (cutoff: 4 by ROC) 1 2 2 1 2

Glasgow-Blatchford score (cutoff: 10 by ROC) 2 1 1 2 1
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BUN  Blood urea nitrogen
GBS  Glasgow-Blatchford bleeding score
RS  Rockall score

Acknowledgements
None.

Authors’ contributions
GK, methodology, investigation, and writing — original draft. SK, data cura-
tion and writing — review and editing. SK., writing — review and editing. SS, 
writing — review and editing. DJ, writing — review and editing. RM, writing 
— review and editing. TJ, writing — review and editing. NV, writing — review 
and editing. LKU, formal analysis and data curation. GR, formal analysis and 
data curation.

Funding
None.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Yes.

Consent for publication
Yes.

Competing interests
The authors declare that they have no competing interests.

Received: 11 September 2023   Accepted: 13 June 2024

References
 1. Abougergi MS, Travis AC, Saltzman JR (2015) The in-hospital mortality rate 

for upper GI hemorrhage has decreased over 2 decades in the United 
States: a nationwide analysis. Gastrointestinalendoscopy 81(4):882–8.e1. 
https:// doi. org/ 10. 1016/j. gie. 2014. 09. 027

 2. Tielleman T, Bujanda D, Cryer B (2015) Epidemiology and risk factors for 
upper gastrointestinal bleeding. Gastrointest Endosc Clin N Am 25(3):415–
428. https:// doi. org/ 10. 1016/j. giec. 2015. 02. 010

 3. Schiller KF, Truelove SC, Williams DG (1970) Haematemesis and melaena, 
with special reference to factors influencing the outcome. BMJ 2(5700):7–
14. https:// doi. org/ 10. 1136/ bmj.2. 5700.7

 4. Dhir V, Shah R (2019) Scoring systems for upper gastrointestinal bleeding: 
which one scores better? Indian J Gastroenterology 38(2):95–97. https:// doi. 
org/ 10. 1007/ s12664- 019- 00945-8

 5. British Society of Gastroenterology Endoscopy Committee (2002). Non-
variceal upper gastrointestinal haemorrhage: guidelines. Gut, 51 Suppl 
4(Suppl 4), iv1–iv6. https:// doi. org/ 10. 1136/ gut. 51. suppl_4. iv1

 6. de Franchis R, Faculty BVI (2015) Expanding consensus in portal hyperten-
sion: Report of the Baveno VI Consensus Workshop: stratifying risk and indi-
vidualizing care for portal hypertension. J Hepatol 63(3):743–752. https:// 
doi. org/ 10. 1016/j. jhep. 2015. 05. 022

 7. Thanapirom K, Ridtitid W, Rerknimitr R, Thungsuk R, Noophun P, Wongji-
trat C, Luangjaru S, Vedkijkul P, Lertkupinit C, Poonsab S, Ratanachu-ek T, 
Hansomburana P, Pornthisarn B, Thongbai T, Mahachai V, Treeprasertsuk S 
(2016) Prospective comparison of three risk scoring systems in non-variceal 
and variceal upper gastrointestinal bleeding. J Gastroenterol Hepatol 
31(4):761–767. https:// doi. org/ 10. 1111/ jgh. 13222

 8. Forrest JA, Finlayson ND, Shearman DJ (1974) Endoscopy in gastrointestinal 
bleeding. Lancet (London, England) 2(7877):394–397. https:// doi. org/ 10. 
1016/ s0140- 6736(74) 91770-x

 9. Hyett BH, Abougergi MS, Charpentier JP, Kumar NL, Brozovic S, Claggett 
BL, Travis AC, Saltzman JR (2013) The AIMS65 score compared with the 
Glasgow-Blatchford score in predicting outcomes in upper GI bleeding. 
Gastrointest Endosc 77(4):551–557. https:// doi. org/ 10. 1016/j. gie. 2012. 11. 022

 10. Bryant RV, Kuo P, Williamson K, Yam C, Schoeman MN, Holloway RH, Nguyen 
NQ (2013) Performance of the Glasgow-Blatchford score in predicting 
clinical outcomes and intervention in hospitalized patients with upper GI 
bleeding. Gastrointest Endosc 78(4):576–583. https:// doi. org/ 10. 1016/j. gie. 
2013. 05. 003

 11. Cipolletta L, Bianco MA, Rotondano G, Marmo R, Piscopo R (2002) Outpa-
tient management for low-risk nonvariceal upper GI bleeding: a rand-
omized controlled trial. Gastrointest Endosc 55(1):1–5. https:// doi. org/ 10. 
1067/ mge. 2002. 119219

 12. Robertson M, Majumdar A, Boyapati R, Chung W, Worland T, Terbah R, Wei 
J, Lontos S, Angus P, Vaughan R (2016) Risk stratification in acute upper GI 
bleeding: comparison of the AIMS65 score with the Glasgow-Blatchford and 
Rockall scoring systems. Gastrointest Endosc 83(6):1151–1160. https:// doi. 
org/ 10. 1016/j. gie. 2015. 10. 021

 13. Martínez-Cara JG, Jiménez-Rosales R, Úbeda-Muñoz M, de Hierro ML, de 
Teresa J, Redondo-Cerezo E (2016) Comparison of AIMS65, Glasgow-Blatch-
ford score, and Rockall score in a European series of patients with upper 
gastrointestinal bleeding: performance when predicting in-hospital and 
delayed mortality. United European Gastroenterol J 4(3):371–379. https:// 
doi. org/ 10. 1177/ 20506 40615 604779

 14. Stanley AJ, Laine L, Dalton HR, Ngu JH, Schultz M, Abazi R, Zakko L, Thornton 
S, Wilkinson K, Khor CJ, Murray IA, Laursen SB, International Gastrointestinal 
Bleeding Consortium (2017) Comparison of risk scoring systems for patients 
presenting with upper gastrointestinal bleeding: international multicentre 
prospective study. BMJ (Clinical Research ed.) 356:i6432. https:// doi. org/ 10. 
1136/ bmj. i6432

 15. Yaka E, Yılmaz S, Doğan NÖ, Pekdemir M (2015) Comparison of the Glasgow-
Blatchford and AIMS65 scoring systems for risk stratification in upper gastro-
intestinal bleeding in the emergency department. Acad Emerg Med Off J 
Soc Acad Emerg Med 22(1):22–30. https:// doi. org/ 10. 1111/ acem. 12554

 16. Aquarius M, Smeets FG, Konijn HW, Stassen PM, Keulen ET, Van Deursen CT, 
Masclee AA, Keulemans YC (2015) Prospective multicenter validation of the 
Glasgow Blatchford bleeding score in the management of patients with 
upper gastrointestinal hemorrhage presenting at an emergency depart-
ment. Eur J Gastroenterol Hepatol 27(9):1011–1016. https:// doi. org/ 10. 1097/ 
MEG. 00000 00000 000402

 17. Masaoka T, Suzuki H, Hori S, Aikawa N, Hibi T (2007) Blatchford scoring 
system is a useful scoring system for detecting patients with upper gastroin-
testinal bleeding who do not need endoscopic intervention. J Gastroenterol 
Hepatol 22(9):1404–1408. https:// doi. org/ 10. 1111/j. 1440- 1746. 2006. 04762.x

 18. Stanley AJ, Ashley D, Dalton HR, Mowat C, Gaya DR, Thompson E, Warshow 
U, Groome M, Cahill A, Benson G, Blatchford O, Murray W (2009) Outpatient 
management of patients with low-risk upper-gastrointestinal haemor-
rhage: multicentre validation and prospective evaluation. Lancet (London, 
England) 373(9657):42–47. https:// doi. org/ 10. 1016/ S0140- 6736(08) 61769-9

 19. Pang SH, Ching JY, Lau JY, Sung JJ, Graham DY, Chan FK (2010) Comparing 
the Blatchford and pre-endoscopic Rockall score in predicting the need for 
endoscopic therapy in patients with upper GI hemorrhage. Gastrointest 
Endosc 71(7):1134–1140. https:// doi. org/ 10. 1016/j. gie. 2010. 01. 028

 20. Chandra S, Hess EP, Agarwal D, Nestler DM, Montori VM, Song LM, Wells GA, 
Stiell IG (2012) External validation of the Glasgow-Blatchford bleeding score 
and the Rockall score in the US setting. Am J Emerg Med 30(5):673–679. 
https:// doi. org/ 10. 1016/j. ajem. 2011. 03. 010

 21. Saltzman JR, Tabak YP, Hyett BH, Sun X, Travis AC, Johannes RS (2011) A 
simple risk score accurately predicts in-hospital mortality, length of stay, 
and cost in acute upper GI bleeding. Gastrointest Endosc 74(6):1215–1224. 
https:// doi. org/ 10. 1016/j. gie. 2011. 06. 024

 22. Jung SH, Oh JH, Lee HY, Jeong JW, Go SE, You CR, Jeon EJ, Choi SW (2014) Is 
the AIMS65 score useful in predicting outcomes in peptic ulcer bleeding? 
World J Gastroenterol 20(7):1846–1851. https:// doi. org/ 10. 3748/ wjg. v20. i7. 
1846

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1016/j.gie.2014.09.027
https://doi.org/10.1016/j.giec.2015.02.010
https://doi.org/10.1136/bmj.2.5700.7
https://doi.org/10.1007/s12664-019-00945-8
https://doi.org/10.1007/s12664-019-00945-8
https://doi.org/10.1136/gut.51.suppl_4.iv1
https://doi.org/10.1016/j.jhep.2015.05.022
https://doi.org/10.1016/j.jhep.2015.05.022
https://doi.org/10.1111/jgh.13222
https://doi.org/10.1016/s0140-6736(74)91770-x
https://doi.org/10.1016/s0140-6736(74)91770-x
https://doi.org/10.1016/j.gie.2012.11.022
https://doi.org/10.1016/j.gie.2013.05.003
https://doi.org/10.1016/j.gie.2013.05.003
https://doi.org/10.1067/mge.2002.119219
https://doi.org/10.1067/mge.2002.119219
https://doi.org/10.1016/j.gie.2015.10.021
https://doi.org/10.1016/j.gie.2015.10.021
https://doi.org/10.1177/2050640615604779
https://doi.org/10.1177/2050640615604779
https://doi.org/10.1136/bmj.i6432
https://doi.org/10.1136/bmj.i6432
https://doi.org/10.1111/acem.12554
https://doi.org/10.1097/MEG.0000000000000402
https://doi.org/10.1097/MEG.0000000000000402
https://doi.org/10.1111/j.1440-1746.2006.04762.x
https://doi.org/10.1016/S0140-6736(08)61769-9
https://doi.org/10.1016/j.gie.2010.01.028
https://doi.org/10.1016/j.ajem.2011.03.010
https://doi.org/10.1016/j.gie.2011.06.024
https://doi.org/10.3748/wjg.v20.i7.1846
https://doi.org/10.3748/wjg.v20.i7.1846

	Prognostic scores for predicting clinical outcomes in upper gastrointestinal bleeding
	Abstract 
	Background and aims 
	Methods 
	Results 
	Conclusions 

	Background
	Study design and population

	Methods
	Definitions and treatment protocols
	Data collection
	Outcomes
	Statistical analysis

	Results
	Patients baseline characteristics

	Accuracy of scoring systems and comparison between patients with NVUGIB and those with VUGIB
	Mortality
	Overall 6-week mortality
	Need for blood transfusion
	Endoscopic intervention
	Rebleeding
	Surgical and radiological intervention
	Composite scores
	Association of UGIB scores with risk of in-hospital mortality in patients (N = 400)

	Discussion
	Conclusion
	Acknowledgements
	References


