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Abstract
The upper gastrointestinal bleeding (UGIB) is one of the most common 

causes of the adult emergency admissions. In the UGIB, scoring systems 
are used to predict the need for clinical intervention or provide insight into 
prognosis. In this study, we investigated the potential of the shock index to 
predict 30 day-mortality in comparison with GBS, Rockall Score and AIMS65 
score.

Material and methods: This is a retrospective and single-center study 
conducted in the emergency department. The study included the patients, 
who admitted to the emergency service due to GIS bleeding complaints, 
with confirmed diagnosis of upper bleeding, who had endoscopy. The data 
of the admissions between 01.01.2016 and 01.01.2020 have been used.

Results: There were a total of 141 patients with upper gastrointestinal 
bleeding. The number of women was 34 (24.1%) and man was 107 (75.9%). The 
median value of the shock index was 1.6 (1.5 to 1.8). Glasgow Blatchford score 
median value was 8.0 (6.0 to 11.0). Rockall score median value was 4.0 (2.0 to 
5.0). The area under the curve of the receiver operating characteristic curve 
(AUC ROC) values of Glasgow Blatchford and Rockall score were 0.63, 0.79 
(respectively) for short-term mortality.

Conclusion: We have found that the shock index failed to predict 
short-term mortality in patients with UGIB. Until more powerful new scoring 
systems are developed, the Glagow Blatchford and Rockall scoring systems 
are effective for UGIB patients.
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Introduction
The upper gastrointestinal bleeding (UGIB) refers 

to the intraluminal bleeding between the upper esophageal 
sphincter and Treitz’s ligament of proximal duodenum. 
It was reported to be responsible for 85% of upper GI 
bleeding and to have an annual incidence of approximately 
67/100.000 [1]. Common causes of UGIB are peptic ulcer 
(55-74%), esophageal varices (5-14%), mallory-weis 
tears (2-7%), tumors (2-5%) and other malformations like 
arteriovenous (2-3%) [2]. Peptic ulcer disease including 
gastric, duodenal, esophageal and stomach ulcers is 
among the most common causes for the UGIB [3]. Acute 
upper gastrointestinal (GI) bleeding is one of the most 
common causes of the adult emergency admissions. 
Mainly, endoscopic and angiographic methods are used 
in diagnosis and treatment. It has high mortality rate 
[4]. This rate is 8% in patients below 60 years of age, 

while it is 13% in patients above 60 years of age. The 
admission and clinical course of the patients with upper 
gastrointestinal bleeding include various stages from a 
sub-clinical asymptomatic bleeding to abundant bleeding, 
from chronic anemia to acute hypovolemic shock. During 
the evaluation, the medical history search, physical 
examination, diagnosis and treatment options should be 
initiated concurrently, and according to the clinical data, 
the patient should be resuscitated and stabilized [5,6].

In the UGIB evaluation, scoring systems are used 
to predict the need for clinical intervention or provide 
insight into prognosis. The most commonly used scoring 
systems are Glasgow Blatchford Bleeding Score (GBS) 
and Rockall Score [7]. GBS is a scoring system applied by 
using the basic clinical and laboratory variables without 
use of any endoscopic data. It is evaluated to predict the 
need for clinical intervention [8]. Rockall score has pre-
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endoscopic and endoscopic components and was developed to 
provide insight into mortality [9]. On the other hand, AIMS65 
scoring system was developed to determine the prognosis of the 
patients with UGIB. Compared to the other scores, AIMS65 has 
the advantage of being simple to apply in case of an emergency 
[10,11].

The Shock Index was developed to predict blood 
transfusion and prognosis in the patients with trauma. Past 
studies have demonstrated that Shock Index predicted the need 
for endoscopic intervention [12]. It was suggested to include 
pre-shock index in the pre-endoscopic scoring systems [13].

In this study, we investigated the potential of the shock 
index to predict 30 day-mortality in comparison with GBS, 
Rockall Score and AIMS65 score.

Material and methods
This is a retrospective and single-center study conducted in 

the emergency department of the University of Health Sciences, 
İstanbul Şişli Hamidiye Etfal Training and Research Hospital. 
The data of the admissions between 01.01.2016 and 01.01.2020 
have been used. Approval was taken from the Ethics Committee 
of the Hospital (no 191-02/12/2020).

Parameters Score
A. Age
≥ 80 2
60-79 1
< 60 0
B. Shock
Hypotension, systolic blood pressure <100 mmHg 2
Tachycardia, systolic blood pressure ≥ 100 mmHg and heart rate > 100/min. 1
No shock, systolic blood pressure ≥ 100 mmHg and heart rate < 100/min. 0
C. Comorbid Disease
Kidney failure, liver failure, common malignity 3
Cardiac failure, ischemic heart disease, other major comorbid disease 2
No major comorbid disease 0
D. Endoscopic Diagnosis
Upper gastrointestinal cancer 2
All the other diagnoses 1
No lesion, no new bleeding finding, Mallory-Weiss lesion 0
E. Major New Bleeding Finding
Upper gastrointestinal system bleeding, adherent clot, visibly or gushingly bleeding vein 2
Normal or only dark point lesion 0
Pre-endoscopy score: A+B+C. Total score: A+B+C+D+E. 
Minimum score: 0 Maximum score: 11 

Table 1 Rockall risk scoring system

Parameters Score
A. Blood urea nitrogen(mg/dL) 
≥ 70 6
≥28- < 70 4
≥22,4- < 28 3
≥18,2- < 22,4 2
<18,2 0
B. Hemoglobin (g/dL)

< 10 g/dL in male and female 6

10- < 12 male, only 3

10- < 12 female, 12- <13 male 1
≥ 12 female, ≥13 male 0
C. Systolic Blood Pressure (mmHg)
<90 3
90-99 2
100-109 1
≥ 110 0
D. Other markers
Cardiac failure 2
Liver disease 2
Presentation with Syncope 2
Presentation with Melena 1
Heart rate ≥ 100/min. 1
Total score: A+B+C+D 
Minimum score: 0 Maximum score: 23 

Table 2 Glasgow-Blatchford scoring

The study included the patients, who admitted to the 
emergency service due to UGIB bleeding complaints, with 
confirmed diagnosis of upper bleeding, who had endoscopy. The 
patients who are below 18 years of age, pregnant, have lower 
upper GI bleeding and incomplete data were excluded. 

The admission complaints, demographic characteristics, 
comorbid diseases, laboratory values of the patients, drugs used 
by them, their vital parameters and endoscopy results were 
searched through the hospital’s electronic patient recording 
system. Based on the data obtained, shock index (heart 
rate divided by systolic blood pressure), Rockall (Table 1), 
Glasgow Blatchford (Table 2) and AIMS65 (Table 3) Scores 
were calculated. 30-day mortality results were taken from the 
hospital’s electronic information system or national death 
notification system.

Risk factor Score
Albumin<3.0 mg/dL 1
INR > 1.5 1
Mental status change 1
Systolik blood pressure < 90 mmHg 1
Age > 65 1
Minimum score:0 
Maximum score:5

Table 3 AIMS65 scoring system
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In the statistical analysis, SPSS 22.0 for Windows program 
was used. Distribution of data was analyzed by Shapiro-Wilk test. 
Descriptive statistics using numbers and percentages were used 
for the categorical data. The mean, standard deviation, median 
were used for the numerical variables. Since they do not meet 
the normal distribution requirement, the Numerical variables 
were compared to Mann Whitney U Test. The parametric test 
requirement was not fulfilled between the numerical variables. 
Spearman Correlation Analysis was performed. Cut off value 
was investigated by receiver operating characteristic curve 
(ROC) Analysis. Statistical alpha significance level was accepted 
as p<0,05.

Results
Total 184 patients were evaluated in the study. 43 patients 

were excluded due to insufficient data. The final study included 
141 patients. Among the patients, 24.1% were female and 75.9% 
were male. The mean age of the patients was 56 (41.0 to 71.0). 
In our study cohort, mortality was 30%. The bleeding causes 
of the patients in our study were due to varicose causes in 8 
(5.6%) patients and non-varicose causes (peptic ulcer 113 (80.1 
%), tumors 18 (12.7 %), mallory-weis tears 2 (1.4 %)) in 133 
patients. 

The most common comorbidity was hypertension with 
the rate of 19.9%. It was followed by diabetes mellitus (15.6%) 
and liver cirrhosis (15.6%).  There was no significant difference 

Table 4
Baseline characteristics of the enrolled patients and their comparison between the survivor and non-survivor 
groups

Variables
 

Total
n = 145

Survivor
n = 99 (70%)

Non-Survivor
n = 42 (30%) P

Age (25th-75th percentiles) 56.0 (41.0 to71.0) 49.0 (34.5 to 65.5) 69.5 (57.5 to 81.8) 0.001

Gender
Female (%) 34 (24.1) 21 (21.2) 13 (31.0) 0.307
Male (%) 107 (75.9) 78 (78.8) 29 (69.0)
Symptoms 
Syncope (%) 5 (3.5) 2 (2.0) 3 (7.1) 0.314
Hematemesis (%) 31 (22.0) 16 (16.2) 15 (35.7) 0.019
Hematochezia (%) 3 (2.1) 2 (2.0) 1 (2.4) 1.000
Melena (%) 83 (58.9) 63 (63.6) 20 (47.6) 0.114
Other (%) 17 (12.1) 15 (15.2) 2 (4.8) 0.147
Comorbidities 

History of gastrointestinal bleeding (%) 9 (6.4) 5 (5.1) 4 (9.5) 0.537

Heart disease (%) 7 (5.0) 4 (4.0) 3 (7.1) 0.725
Malignancy (%) 3 (2.1) 2 (2.0) 1 (2.4) 1.000
Cirrhosis (%) 22 (15.6) 10 (10.1) 12 (28.6) 0.012
Hypertension (%) 28 (19.9) 17 (17.2) 11 (26.2) 0.319

Chronic obstructive pulmonary disease (%) 12 (8.5) 10 (10.1) 2 (4.8) 0.478

Diabetes mellitus (%) 22 (15.6) 13 (13.1) 9 (21.4) 0.323
Vital parameters 
Systolic blood pressure (mm/hg) (25th to 75th percentiles) 110.0 (95.0 to 120.0) 110.0 (99.5 to 120.0) 106.5 (90.2 to 121.5) 0.517
Diastolic blood pressure (mm/hg) (25th to 75th percentiles) 69.0 (60.0 to 80.0) 70.0 (60.0 to 80.0) 63.5 (53.2 to 75.2) 0.29
Pulse rate 91.0 (81.0 to 99.0) 88.0 (81.0 to 96.0) 92.5 (81.2 to 100.0) 0.279
Mean arterial pressure (mm/hg) (25th to 75th percentiles) 82.7 (70.0 to 91.7) 83.0 (73.3 to 90.8) 77.3 (67.4 to 92.5) 0.311
Laboratory parameters
International Normalized Ratio (25th to 75th percentiles) 1.1 (1.1 to 1.3) 1.1 (1.0 to 1.2) 1.2 (1.1 to 1.4) 0.001
Hemoglobin (g/dL) (25th to 75th percentiles) 9.1 (7.6 to 11.0) 9.2 (8.0 to 11.0) 8.1 (7.2 to 9.8) 0.039
Albumin (g/dL) (25th to 75th percentiles) 3.3 (3.0 to 3.8) 3.5 (3.1 to 3.8) 3.0 (2.4 to 3.4) 0.001
Scores
Glasgow-Blatchford Scoring (25th to 75th percentiles) 8.0 (6.0 to 11.0) 8.0 (4.5 to 9.5) 9.0 (6.2 to 12.8) 0.013

Rockall Scoring system (25th to 75th percentiles) 4.0 (2.0 to 5.0) 3.0 (1.5 to 4.0) 5.0 (5.0 to 6.8) 0.001

Aims65  Scoring system (25th to 75th percentiles) 1 (1.0 to 2.0) 1 (1.0 to 3.0) 1 (1.0 to 2.0) 0.829

Shock Index (25th to 75th percentiles) 1.6 (1.5 to 1.8) 1.6 (1.5 to 1.8) 1.6 (1.5 to 1.9) 0.551

Scores Cut-off point Sensitivity (%) Specificity (%) PPV (%) NPV (%) AUC
Rockall Scoring System 5 78.57% 75.76% 57.89% 89.29% 0.79
Glasgow-Blatchford Scoring 11 40.48% 80.81% 47.22% 76.19% 0.63

Aıms65 Scoring system 2 92.93% 14.29% 71.88% 46.15% 0.49
Shock index 1.6 49.49% 54.76% 72.06% 31.51% 0.47

Abbreviation; AUC: area under the curve; PPV: positive predictive value; NPV: negative predictive value.

Table 5 The area under the receiver operating characteristic curve values 
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Figure 1 - The receiver operating characteristic curve of Glasgow 
Blatchford and Rockall

between the groups in comorbid diseases. In admissions, the 
most common symptom was observed to be melena with the rate 
of 58.9%. The second most common symptom was hematemesis 
(22.0%).  Melena also did not cause a significant difference 
between the groups, but the hematemesis ratio was significantly 
higher in the survivor group (35.7%) (p= 0.019). Among the vital 
parameters, the systolic blood pressure median value was 110.0 
mm/hg (95.0-120.0). Albumin (g/dL) values were significantly 
lower in the non-survivor group with 3.0 g/dL (2.4 to 3.4) 
(p=0.001). Glasgow Blatchford score median value was 8.0 (6.0 
to 11.0). It was significantly higher in the non-survivor group 
with 9.0 (6.2 to 12.8) p= 0.013. Rockall score median value was 
4.0 (2.0 to 5.0). It was 5.0 (5.0 to 6.8) in the non-survivor group, 
which was statistically significant (p=0.001). AIMS65 score 
median value was 1 (1.0-2.0). No significant difference was 
observed between the groups. Shock index median value was 
1.6 (1.5 to 1.8) and it caused no significant difference between 
the groups (p=0.551). Baseline characteristics of the enrolled 
patients and their comparison between the survivor and non-
survivor groups are presented in Table 4. The area under the 
curve of the receiver operating characteristic curve (AUC ROC) 
values of Glasgow Blatchford and Rockall score were 0.63, 
0.79 (respectively) for short term mortality. The maximum Cut-
off point of Glasgow Blatchford score in predicting prognosis 
was 11 points. The maximum Cut-off point of Rockall score in 
predicting prognosis was 5 and it had a sensitivity of 78.57%, 
75.76% specificity, a positive predictive value of 57.89% and 
negative predictive value of 89.29% (Table 5). 

Discussion
In our study, we investigated 145 patients who admitted 

to emergency department due to upper GI bleeding complaints, 
diagnosed with UGIB and had endoscopy. The relation between 
the short-term mortality and Glasgow Blatchford, Rockall, 
AIMS65 scores, shock index of the patients was investigated. 
Glasgow Blatchford and Rockall scores have significantly 
predicted the short-term mortality of the patients. No significant 
relation was observed between AIMS65, shock index and the 
short-term mortality of the patients.

The risk of mortality and recurrent bleeding is high in the 
UGIB [14]. Early diagnosis and triage of the patients increase 
the care effectivity and help the clinicians in taking the outcome 
decision (referring to service, taking into intensive care unit or 
discharge from emergency department) Besides, it is indicative 
for early discharge of low-risk patients and safe outpatient 
treatment. Any scoring to be used in the emergency department 
should be easily calculated and predict, with high accuracy, the 

result desired to be predicted or exclude it [15].
Glasgow-Blatchford score was provided in 1997 upon 

evaluation of the Scotch population. It is commonly used for the 
UGIB and has been validated by many studies. It uses medical 
history of the patient, Vital parameters and hemoglobin results 
[16]. It is not based on the endoscopy result. In a study carried out 
on 3012 patients, Stanlet at el reported that Glasgow Blatchford 
score has high accuracy in predicting hospital intervention and 
survey [17]. In our study, GBS significantly predicted mortality. 
GBS scores the patient’s laboratory parameter and comorbid 
diseases. This is an advantage of this score because comorbid 
diseases are one of the most important factors that affect prognosis 
in the UGIB. The comorbid diseases are known to adversely affect 
tissue oxygenation, wound healing and coagulation mechanism 
[18]. The majority of deaths in patients over 60 years of age 
occur in those with serious comorbid diseases such as serious 
heart disease, cancer, kidney failure. Another important factor for 
monitoring, prognosis and treatment management of the patients 
who admitted due to UGIB symptoms is the hemoglobin value 
obtained from the tests during the first admission of the patient 
[19]. The severity of the bleeding, pre-bleeding anemia and 
prolongation of hospital admission have effect on the admission 
hemoglobin level [20]. Since GBS scores the hemoglobin value 
that has effect on comorbid diseases and mortality, we suggest to 
use it in the patients with UGIB.

RS is commonly used in scoring the patients with upper GI 
bleeding. RS needs endoscopic data for calculation [21]. This is a 
disadvantage of this score. Taslıdere et al suggested quick SOFA 
scoring instead of RS since RS predicts the patient’s survey, 
but there is no endoscopy intervention in some emergency 
departments [22]. In our study, we detected that RS significantly 
predicted short term mortality. Considering the necessity of 
endoscopy results in calculation of the score, we note that this 
makes it difficult to use this score in emergency departments.

Shock index is a good indicator of the fluid loss and left 
ventricular dysfunction [23]. It is recommended in critical 
patient monitoring. Saffouri et al reported that Shock Index 
had low accuracy in predicting the AUC ROC value, post 
UGIB major clinical end points compared to the existing pre-
endoscopy scores. They concluded that Shock Index was not 
clinically useful in predicting the results in UGIB [13]. In our 
study, shock index failed to predict survey of the patients as 
well. We believe that this is associated with the partially good 
heart rate and systolic blood pressure results, which are among 
the vital parameters, of the patients during admission. In the 
upper GI bleeding admissions, the most common complaint 
is melena. Since the patients immediately admitted to hospital 
after occurrence of melena, many patients have vitals intact at 
the time of admission. Since the change in vitals will occur not at 
the time of admission, but after continuity of bleeding for some 
time, we believe that the shock index and mean arterial pressure 
(MAP) at the time of admission will not predict mortality with 
sufficient accuracy. 

AIMS65 was developed to predict the hospitalization time, 
survey, and cost for the patients with acute UGIB. It is based 
on the age of the patient, the systolic blood pressure, mental 
status and laboratory data [24]. Various studies have shown that 
AIMS65 predicts the mortality in UGIB.  However, in our study, 
it did not achieve this. This may be associated with the fact that 
at the time of admission, the blood parameters such as INR and 
albumin and the systolic blood pressure values did not change to 
an extent to predict the mortality.

In our study, we detected the mortality rate as (n=42) 
29.8%. Despite the developments in medical and endoscopic 
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