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Abstract

Background: Recently, a new international bleeding score was developed to predict 30-day hospital mortality in
patients with upper gastrointestinal bleeding (UGIB). However, the efficacy of this newly developed scoring system
has not been extensively investigated. We aimed to validate a new scoring system for predicting 30-day mortality
in patients with non-variceal UGIB and determine whether a higher score is associated with re-bleeding, length of
hospital stay, and endoscopic failure.

Methods: A retrospective study was performed on 905 patients with acute non-variceal UGIB who were examined
in our hospital between January 2013 and December 2017. Baseline characteristics, endoscopic findings, re-
bleeding, admission, and mortality were reviewed. The 30-day mortality rate of the new international bleeding risk
score was calculated using the receiver operating characteristic curves and compared to the pre-endoscopy Rockall
score, AIMS65, Glasgow Blatchford score, and Progetto Nazionale Emorragia Digestiva score. To verify the variable
for the 30-day mortality of the new scoring system, we performed multivariate logistic regression using our data
and further analyzed the score items.

Results: The new international bleeding scoring system showed higher receiver operating characteristic (ROC)
curve values in predicting mortality (area under ROC curve 0.958; [95% confidence interval (Cl)]), compared with
such as AIMS65 (AUROC, 0.832; 95%(Cl, 0.806-0.856; P < 0.001), PNED (AUROC, 0.865; 95%Cl, 0.841-0.886; P < 0.001),
Pre-RS (AUROC, 0.802; 95%Cl, 0.774-0.827; P < 0.001), and GBS (AUROC, 0.765; 95%Cl, 0.736-0.793; P < 0.001).
Multivariate analysis was performed using our data and showed that the 30-day mortality rate was related to
multiple comorbidities, blood urea nitrogen, creatinine, albumin, syncope at first visit, and endoscopic failure within
24 h during the first admission. In addition, in the high-score group, relatively long hospital stay, re-bleeding, and
endoscopic failure were observed.

(Continued on next page)

* Correspondence: mhs1357@cnuh.co.kr

'Division of Gastroenterology, Departmentof Internal Medicine, Chungnam
National University Hospital, Chungnam National University School of
Medicine, 282 Munhwa-ro, Jung-gu, Daejeon 35015, Republic of Korea

Full list of author information is available at the end of the article

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.


http://crossmark.crossref.org/dialog/?doi=10.1186/s12876-020-01346-4&domain=pdf
http://orcid.org/0000-0002-8806-2163
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:mhs1357@cnuh.co.kr

Kim et al. BMIC Gastroenterology (2020) 20:193

Page 2 of 10

(Continued from previous page)

study, through proper management and intervention.

Conclusion: This is a preliminary report of a new bleeding score which may predict 30-day mortality better than
the other scoring systems. High-risk patients could be screened using this new scoring system to predict 30-day
mortality. The use of this scoring system seemed to improve the outcomes of non-variceal UGIB patients in this

Keywords: Gastrointestinal bleeding, Mortality, Risk assessment

Background

Acute upper gastrointestinal bleeding (AUGIB) is a com-
mon medical emergency, with an incidence of 84-160
cases per 100,000 individuals and a mortality rate of ap-
proximately 10% [1]. More than 70% of AUGIB cases
are non-variceal UGIB (NVUGIB), and peptic ulcer
bleeding is the main cause of NVUGIB. Despite the de-
velopment of endoscopic therapies and pharmacological
management, NVUGIB is still associated with consider-
able rates of mortality and morbidity, and high medical
expenses [2-5].

The International Consensus Recommendations on
the management of patients with NVUGIB recommend
“early risk stratification” using validated prognostic
scales [6]. A number of scoring systems have been
devised to predict the outcome of patients with AUGIB,
including the Rockall (RS) [7], pre-endoscopic Rockall
(pre-RS) [8], Glasgow-Blatchford (GBS) [ 9], AIMS65
[10, 11], and ProgettoNazionaleEmorragiaDigestiva
(PNED) [12] scores. There have been many studies on
the outcomes of UGIB and continued study on which
scoring systems can better predict mortality. However,
limited research has been performed on a unified opin-
ion or a new superior scoring system. Recently, based on
an international multicenter study, a newly developed
international bleeding score (INBS) was used to predict
the 30-day hospital mortality in patients with AUGIB. In
the previous study, INBS well predicted the 30-day mor-
tality in UGIB patients compared to the other scoring
systems [13]. In this study, we aimed to evaluate whether
INBS is effective in predicting 30-day mortality in NVU-
GIB patients and to determine whether re-bleeding and
endoscopic treatment failure were high in the patients
with a relatively high INBS score.

Methods

Patients and data collection

We retrospectively included patients who visited the
emergency room (ER) for AUGIB at the Chungnam
National University Hospital in Daejeon, Korea from
January 2013 to December 2017. Patients older than 18
years old who presented with NVUGIB symptoms
(melena, hematemesis, coffee-ground vomiting, and/or
hematochezia) were included in the study. The exclusion
criteria for this study were as follows: patients with

lower GI, obscure GI, and variceal bleeding; those with
post procedural complications; and those who were lost
to follow-up after 30 days from visiting the ER.

Data were collected for each patient by reviewing their
medical chart. The data included demographic data, co-
morbidities, chief complaints at first visit, Glasgow
Coma score at the time of the emergency room visit,
diagnosis including cause of bleeding, presence of
endoscopic treatment, outcomes of endoscopic treat-
ment, 30-day in-hospital mortality, length of hospital
stay, hemodynamics, and laboratory result. On the basis
of these data, the pre-endoscopic Rockall, Glasgow
Blatchford, AIMS65, and INBS were calculated on the
time of admission. The INBS is measured based on age,
comorbidity, and blood test and is weighted according
to severity of each category (Table 1). Three endosco-
pists (HY Jeong, JK Sung, and HS Moon) with more
than 15years of experience in reviewing endoscopic
findings using the picture archiving communication sys-
tem (PACS) classified the findings as gastric ulcers
(GUs), duodenal ulcers (DUs), Dieulafoy’s lesions,
Mallory-Weiss syndrome, esophageal ulcers, angio-

Table 1 International bleeding risk score for predicting 30-day
mortality

Variable Assigned score
Age
60-74 years 1
275 years 2
Comorbidity
Altered mental status 2
Liver cirrhosis 2
Disseminated malignancy 4
ASA score
3 1
24 3
Blood tests

Urea > 10 mmol/L 1

Albumin <30 g/L 2
Creatinine

100-150 pumol/L 1

> 150 umol/L 2
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dysplasia, hemorrhagic gastritis, acute gastric mucosal le-
sion, and cancer-related bleeding. The data for each
scoring system were entered by one researcher (MS
Kim). Some verified scoring systems, for example, pre-
endoscopy Rockall score, AIMS65, Glasgow Blatchford
score, are automatically calculated in the electronical
program in our hospital where this study was conducted.
However, the new risk score system is not currently fully
validated; thus, it was calculated manually. Moreover, to
minimize errors and bias, the first author of this paper
(MS Kim) managed it.

Definitions

The grading of overall health comorbidity was per-
formed according to the American Society of Anesthesi-
ologists (ASA) classification [14]. As in previous studies
[13], we categorized the patients into the high-risk group
or the low-to-moderate-risk group using a cut-off INBS
score; the high-risk group included patients with an
INBS score > 7, whereas the low-to-moderate-risk group
included patients with an INBS score < 7.

The primary outcome was in-hospital mortality at 30
days, defined as any death occurring during
hospitalization. Secondary outcomes were assessed for re-
currence of bleeding (re-bleeding), duration of hospital
stay, and endoscopic hemostasis failure at the first visit in
the high-risk group.

Re-bleeding was characterized as fresh hematemesis
and/or melena associated with the development of shock
(pulse >100 beats/min, systolic blood pressure <100
mmHg), or a reduction in the hemoglobin concentra-
tion > 2 g/dL for >24h. This also included cases of re-
bleeding upon repeat endoscopy [15].

The hospitalization period was defined as the date
from visiting the ER to the date of discharge. Endoscopic
hemostasis failure at first visit was defined as instability
at the time of first visit and inability to perform endo-
scopic hemostasis or vascular embolization after angiog-
raphy or surgery due to endoscopic hemostasis failure.

Statistical analyses
We compared each scores’ discriminative ability to pre-
dict 30-day mortality by calculating the area under the
receiver operating characteristic curves (AUROCs) with
95% confidence intervals (Cls). The optimal cut-off score
for predicting very high-risk patients in each scoring sys-
tem was determined by the maximum Youden index,
with a sensitivity and specificity of 95%. In addition, the
performance of the scoring systems was assessed by cal-
culating the sensitivity, specificity, percentage of patients
classified as high risk, and the mortality rate among
them.

Based on the risk factors previously mentioned in the
scoring systems, univariate and multivariate logistic
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regression analyses were performed to evaluate the risk
factors for predicting the 30-day mortality of NVUGIB
patients visiting our hospital. A P < 0.05 was regarded as
statistically significant. This was to ensure that the risk
factors mentioned in the other scoring systems were
actually a significant risk factor in our database. All
statistical analyses were performed with the SPSS (ver-
sion21.0, SPSS Inc., Chicago, IL, USA) and MedCalc
(version18.11,MedCalc®, MedCalc Software, Belgium).

Results

Data of 1118 patients aged >18 years who visited the ER
owing to UGIB for > 5 years were reviewed. We excluded
213 patients from the study for the following reasons: 23
patients had non-UGIB, 155 had variceal bleeding, 15
had postprocedure-associated bleeding, and 20 had ob-
scure GI bleeding. In total, 905 patients were selected
for evaluation. Of these, 131 and 774 patients were in-
cluded in the high- and low-to-moderate-risk groups, re-
spectively (Fig. 1).

Patients’ characteristics

Of the 905 included patients, 674 (74.5%) were men and
231 (25.5%) were women, with a mean age of 65.4 +
14.7 years. Upper GIT endoscopy was performed in all
included patients. Seven hundred ten patients (78.4%)
underwent endoscopy within 12 h during the admission
in the emergency room, 160 patients (17.7%) underwent
endoscopy within 12—-24 h and 35 patients (3.9%) under-
went endoscopy after 48 h. There were 35 patients who
did not undergo endoscopy within 48 h of the first visit;
most endoscopy procedures were performed after inten-
sive care unit (ICU) hospitalization due to unstable vital
signs. Among the total patients who underwent endos-
copy, 735 received endoscopic hemostasis therapy; of
these, patients underwent surgery (n = 11), trans-arterial
embolization due to failure of the endoscopic treatment
(n=32), or both (n=2). Among the patients who re-
ceived endoscopic hemostasis, 128 had re-bleeding dur-
ing the second endoscopy. Emergency endoscopic
procedures were performed in most cases where patients
had rebleeding during hospitalization and rebleeding
after discharge. Thus, urgent endoscopic procedures
within 12 h were performed in patients with rebleeding,
and the mean average endoscopy timing in relation to
rebleeding is 2.75 h.

Calculation of pre-RS, GBS, AIMS65, PNED, and INBS
was possible in all cases. Table 2 shows the patients’
characteristics, chief complaint at first visit, treatment,
and outcomes. The comorbidity scores were classified as
ASA scores. The commonest endoscopic diagnosis was
GU (67.8%), and the second commonest was DU
(19.3%). There were 467 (51.6%) patients admitted to the
hospital within 8 h. The average length of hospital stay
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1118 patients with suspected upper gastrointestinal bleeding
from January 2013 to December 2017«

Non-upper GI bleeding: 23«

1095 patients (Upper GI bleeding)«

190 patients were excluded «
15: post procedural complication+
155: variceal bleeding+

20: Obscure GI bleeding «

905 patients (Non-variceal bleeding)+

International new«

(n=131)«

Fig. 1 Flow chart of patients enrolled in this study. Gl, gastrointestinal

\/

International new«
bleeding score <7«

(n=774)«

for all patients was approximately 8.7 days. Among the
905 enrolled patients, only 31 patients (3.4%) were hos-
pitalized for >30days A total of 44 patients (4.9%) died
within 30 days in hospital. A total of 44 patients died in
the hospital within 30 days. Of these, 14 had a direct as-
sociation with non-variceal upper gastrointestinal bleed-
ing, 12 died of heart failure, 11 of septic shock, 4 of liver
failure, 2 of cerebral infarction, and 1 of cerebral
hemorrhage. The mean INBS scores in the mortality and
survivor groups were 8.38+3.12 and 3.86+2.56 (P
value = 0.027), respectively.

Comparison of bleeding scores’ discriminative ability to
predict the 30-day mortality

In this study, INBS had the highest discriminative ability
(area under the receiver operating characteristic
(AUROC) curve 0.958 [95% confidence interval (CI),
0.943-0.970]) in predicting mortality within 30 days
compared with the AIMS65 (0.832; P<0.001), PNED
score (0.865; P<0.001), Pre-RS (0.802; P<0.001), and
GBS (0.765; P <0.001). The cut-off score was >7 with a
sensitivity of 97.73% and a specificity of 89.79% (Table 3
and Fig. 2). Table 4 shows the discriminative ability of
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Table 2 Baseline characteristics, treatment, and clinical
outcomes of the study population (Continued)

Patient related factor

All patients (n =905)

Patient related factor All patients (n =905)

Characteristics

Sex
Male
Female

Age, years
<65
265

Alcohol
Never
Past
Present

Smoking
Never
Past
Present

ASA score 3

ASA score 4

Comorbidity
Diabetes mellitus
Hypertension
Angina
Cerebral infarction
ARDS
Disseminated malignancy
Liver cirrhosis
Sepsis
DIC

Chief complaint at first visit
Melena
Hematemesis
Syncope
Hematochezia
Anemia
Dizziness
Others

Endoscopic findings of acute NVUGIB

Gastric ulcer

Duodenal ulcer
Gastroduodenal ulcer
Esophageal ulcer
Mallory-Weiss syndrome
AGML

Angiodysplasia

674 (74.5%)
231 (25.5%)
654 + 147
397 (43.9%)
508 (56.1%)

505 (55.8%)
29 (3.1%)
371 (41.0%)

473 (52.3%
219 (24.2%
213 (23.5%,
488 (53.9%

96 (10.6%)

)
)
)
)

251 (27.7%)
453 (50.1%)
81 (9.0%)

156 (17.2%)
28 (3.1%)
87 (9.6%)
67 (7.4%)
29 (3.2%)
26 (2.9%)

453 (50.1%)
282 (31.2%)
43 (4.8%)

66 (7.3%)
20 (2.2%)
28 (3.1%)
13 (1.4%)

614 (67.8%)
175 (19.3%)
11 (1.21%)
7 (0.77%)
47 (5.19%)
4 (0.44%)
22 (243%)

Hemorrhagic gastritis 12 (1.32%)
Cancer-related bleeding 13 (1.76%)
Forrest classification (1A, IB, I1A) 607 (67.0%)
Forrest classification (IIB, IIC, lll) 298 (32.9%)
Outcomes

Admission before 8 h 467 (51.6%)
Admission day (mean) 8.779 day
Endoscopy failure at first admission 35 (3.9%)
Endoscopic hemostasis therapy 735 (81.2%)
Endoscopic hemostasis failure 52 (7.0%)
Re-bleeding at 2nd endoscopy 128 (14.1%)
All-cause mortality in hospital in 30 days 44 (4.9%)

Data are presented as mean * SD, number (%), or mean (range)

NVUGIB Non-variceal upper gastrointestinal bleeding, ASA The American
Society of Anesthesiology classification, ARDS Acute respiratory distress
syndrome, DIC Disseminated intravascular coagulation, AGML Acute gastric
mucosal Lesion

the evaluated scoring systems to predict length of hos-
pital stay, rebleeding, and endoscopic hemostasis failure.
The cut-off value was used to organize the patients
into the high- and low-to-moderate-risk groups. A total
of 131 patients (14.5%) were in the high-risk group; of
these, 43 (32%) died within 30days. The low-to-
moderate-risk group comprised 774 patients (85.5%).

Multivariate analysis for 30-day mortality

On the basis of the risk factors mentioned in the scoring
system for UGIB patients, we performed logistic regres-
sion to identify predictors associated with mortality in
patients who visited our hospital. In the univariate re-
gression analysis, the variables that were meaningful
were male sex, old age, smoking, ASA score of 4, hyper-
tension, acute respiratory distress syndrome (ARDS),
disseminated malignancy, liver cirrhosis, sepsis, dissemi-
nated intravascular coagulation, systolic blood pressure,
heart rate, hemoglobin, platelet count, blood urea nitro-
gen (BUN), creatinine, international normalized ratio,
syncope at first visit, endoscopic failure at first admission
in 48 h, endoscopic hemostasis failure, and re-bleeding
at the second endoscopy. Multivariate regression analysis
was performed with the abovementioned variables that
were significant in the univariate regression analysis
(Table 5). Hypertension and systolic blood pressure
could be duplicated, and only one was added. The multi-
variate analysis revealed that an ASA score of 4, ARDS,
disseminated malignancy, creatinine, albumin, syncope
at first visit, and endoscopic failure within 24 h during
the first admission were associated with 30-day
mortality.
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Table 3 Predictive and discriminative abilities for identification of patients at high-risk of mortality in 30 days
System Cut-off High-risk Sensitivity Specificity AUROC (95% Cl) Mortality PPV NPV
n(%) (%) (%) n(%) (%) (%)
AIMS65 >1 304 (33.6) 81.82 68.87 0.832 (0.806 to 0.856) 36 (11) 1.8 98.7
PNED >4 208 (23) 84.09 80.14 0.865 (0.841 to 0.886) 37.(17) 17.8 99
Pre-RS >4 165 (18.2) 59.09 83.86 0.802 (0.774 to 0.827) 26 (15) 15.8 976
GBS >12 219 (24) 63.64 77.82 0.765 (0.736 to 0.793) 28 (12) 128 97.7
INBS >7 131 (14.5) 97.73 89.79 0.958 (0.943 to 0.970) 43 (32) 328 99.9

INBS International bleeding risk score, Pre-RS Pre-endoscopic Rockall Score, GBS Glasgow Blatchford score, PNED Progetto Nazionale Emorragia Digestiva, AUROC

Area under the receiver-operating characteristic curve, C/ Confidence interval

Re-bleeding and length of hospital stay in the high-risk
group

An INBS cut-off value >7 was used to categorize pa-
tients into the high-score group (131 patients, 14.4%)
and low-score group (774 patients, 85.5%). The high-
score group had a relatively longer length of hospital
stay and higher re-bleeding and endoscopic hemostasis
failure rates than the low-score group (Table 6).

Discussion

In this study, we evaluated whether INBS is effective in
predicting 30-day mortality in NVUGIB patients and its
utility in predicting rebleeding or hospitalization

duration. INBS was superior to other pre-endoscopy risk
scoring systems in predicting 30-day mortality.

AUGIB is a common medical emergency associated
with high morbidity and 30-day mortality rates [1, 16].
More than 70% of AUGIB cases are NVUGIB, with GUs
or DUs being the commonest. Mallory-Weiss syndrome,
Dieulafoy’s ulcer, angiodysplasia, and cancer-related
bleeding are also causes of NVUGIB [17]. While therap-
ies such as Helicobacter pylori eradication therapy and
proton pump inhibitors might be expected to reduce
peptic ulcers and decreased the mortality rate of NVU-
GIB patients, studies show that the mortality rate is still
high at 6 to 14% due to population aging and the use of

ROC curve
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Table 4 Discriminative ability of the evaluated scoring systems
AUROC (95% CI)

Outcome by scoring system

Length of hospital stay

AIMS65 0.691 (0.660 to 0.721)
PNED 0.797 (0.769 to 0.823)
Pre-RS 0.697 (0.666 to 0.727)
GBS 0.641 (0.608 to 0.672)
INBS 0.710 (0.679 to 0.739)

Re-bleeding rate

AIMS65 0.626 (0.593 to 0.657)
PNED 0.854 (0.829 to 0.876)
Pre-RS 0.643 (0610 to 0.674)
GBS 0.621 (0.589 to 0.653)
INBS 0.636 (0.603 to 0.667)

Endoscopic hemostasis failure

AIMS65 0.676 (0.645 to 0.707)
PNED 0.984 (0.973 to 0.991)
Pre-RS 0.686 (0.654 to 0.716)
GBS 0.688 (0.656 to 0.718)
INBS 0.710 (0.679 to 0.739)

INBS International bleeding risk score, Pre-RS Pre-endoscopic Rockall Score, GBS
Glasgow Blatchford score, PNED Progetto Nazionale Emorragia Digestiva,
AUROC Area under the receiver-operating characteristic curve, C/

Confidence interval

anti-platelet drugs [18-21]. In these NVUGIB patients,
timely hemostatic endoscopic procedures are important
for survival improvement. For a successful treatment,
assessing the hemodynamic status and appropriate risk
measurement are necessary. Thus, classifying high-risk
NVUGIB patients who have arrived at the ER using a
highly efficient scoring system is important to help pre-
dict prognosis and direct appropriate treatment [7].

A variety of indicators (AIMS65 [10, 11], GBS [9], Pre-
RS [8], PNED [12]) have been developed and evaluated
to assess the risk of NVUGIB. Hyett et al. found that the
AIMS65 score was superior to GBS in predicting death,
but the GBS was better in predicting the need and the
number of packed red blood cell transfusions [22]. In a
cohort study of 424 participants, AIMS65 was also su-
perior to GBS and Pre-RS in predicting hospital mortal-
ity, ICU admission, and loss of conscious [23]. In a
European study, the usefulness of GBS, Pre-RS, and
AIMS65 in patients with UGIB was assessed; however,
there was no difference in mortality or re-bleeding fre-
quency among the three scoring systems, and GBS was
the best predictor of transfusion [24]. In another
European study of 309 patients with UGIB, AIMS65,
GBS, and Pre-RS were reported to be similar when pre-
dicting patient mortality; however, the need for endo-
scopic intervention was better predicted by AIMS65 and
GBS [25, 26]. In a study on the utility of GBS and
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AIMS65 conducted in the United States and involving
165 patients with NVUGIB aged >65 years, GBS was su-
perior to AIMS65 in predicting mortality [15]. The
evaluation of the usefulness and predictability of the
scoring system for assessing the prognosis of NVUGIB
varies according to each study. The INBS'? scoring sys-
tem that we have developed provides clear criteria for
the 30-day mortality risk of patients with NVUGIB and
has been shown to predict mortality better than the pre-
vious scoring systems. It is a predictive scoring system
similar to the Pre-RS and PNED scores. However, INBS
provides clear criteria for cirrhosis, differentiation of
ASA scores according to hemodialysis, and blood tests
to assess liver and renal functions. In contrast to previ-
ous scoring systems, the INBS included medical history
including liver, renal and heart failure, in addition to the
objective metabolic and biochemical indicators which we
have described.

Our research suggests several strengths based on this
new scoring system. First, this study validated INBS
against the Pre-RS, GBS, AIMS65, and PNED risk strati-
fication scores for predicting 30-day mortality. INBS was
superior to other pre-endoscopy risk scores in predicting
30-day mortality. AIMS65, PNED, and Pre-RS showed
higher mortality predictions with an AUROC > 0.8, but
it had lower values compared to INBS. Secondly, vari-
ables considered as risk factors in each scoring system
were confirmed in this study. In the multivariate ana-
lysis, an ASA score of 4, ARDS, disseminated malig-
nancy, creatinine, albumin, syncope at first visit, and
failure of endoscopic treatment within 24 h of the first
visit were identified as risk factors for death in NVUGIB
patients. The risk of death due to underlying disease fac-
tors, aggravation of liver and kidney diseases, and failure
of endoscopic treatment at the first visit were confirmed.
The significant death risk factors in this study were simi-
lar to the death risk factors already reflected in INBS.
INBS has proposed criteria to identify liver and renal
failures through liver cirrhosis, decreased albumin levels,
and increased BUN and creatinine levels. The severity of
the underlying disease was scored using the ASA classifi-
cation. Thirdly, we classified the patients into the high-
and low-to-moderate-risk groups based on the INBS
cutoff value of >7. The cut-off value was the same to
that published in a previous study of 28 for the high-risk
group [16]. In our study, we showed that the high INBS
group had a relatively long hospital stay and high re-
bleeding and endoscopic hemostasis failure rates. The
cause of death from bleeding was one of the predictable
outcomes if the patient was unable to tolerate
hemostatic treatment due to a poor general condition or
bleeding from cancer and massive bleeding from the
large vessels. Therefore classification of patients using
INBS could be used as a tool to increase the probability
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Risk factor Univariate analysis Multivariate analysis
OR 95%(Cl Pvalue OR 95%(Cl Pvalue

Patient related factor

Sex (Male) 2.106 1.132-3.918 0.019 1.449 0.346-6.060 0611

Age 1.031 1.007-1.056 0.012 1.017 0.967-1.069 0.507
Alcohol

Never 1.000

Present 1.548 0.842-2.844 0.159
Smoking

Never 1.000

Present 0442 0.228-0.857 0.016 0383 0.106-1.385 0.143
ASA score 3 1.383 0.742-2.579 0.307
ASA score 4 200.279 60.103-667.385 0.000 111.642 16.31-764.083 0.000
Comorbidity

Diabetes mellitus 1318 0.693-2.508 04

Hypertension 2481 1.281-4.806 0.007

Angina 0.735 0.222-2.427 0613

Cerebral infarction 1440 0.696-2.981 0325

ARDS 68.151 27.674-167.829 0.000 19.530 2.795-136.471 0.003

Disseminated malignancy 3930 1.943-7.949 0.000 9.020 1.741-46.716 0.009

Liver cirrhosis 3.021 1.343-6.793 0.008 1.050 0.171-6.51 0.958

Sepsis 22147 9.804-50.029 0.000 0.695 0.124-3.894 0679

DIC 156.313 54.178-450.991 0.000 3430 0.583-20.158 0.173
Vital sign

SBP 0.968 0.954-0.982 0.000 1.026 1.000-1.052 0.052

HR 1016 1.002-1.030 0.029 1.020 0.991-1.050 0.178
Lab

Hb 0.803 0.706-0.914 0.001 0.901 0.679-1.194 0468

PLT 0.993 0.989-0.998 0.002 0.999 0.993-1.005 0.707

BUN 2.356 1.277-4.346 0.006 0334 0.083-1.349 0.124

Cr 1.012 1.003-1.020 0.006 1434 1.031-1.996 0.032

Alb 0.099 0.053-0.186 0.000 0.182 0.045-0.726 0.016

INR 1.539 1.230-1.927 0.000 1.596 0.857-2.972 0.141
Chief complaint at first visit

Syncope 19449 9.488-39.865 0.000 5.985 1.294-27.687 0.022
Admission and Endoscopy

Admission before 8 h 0.794 0432-1462 0459

Admissionday(2 8 days) 6.503 3.345-12.645 0.000 1.145 0.268-4.890 0.855
Outcomes

Endoscopy failure at first admission 27.903 13.072-59.561 0.000 8272 1.558-43.104 0.012

Endoscopy hemostasis failure 6.667 3.146-14.128 0.000 1.109 0.235-5.226 0.896

Re-bleeding at 2nd endoscopy 2.720 1.383-5.352 0.004 0.586 0.127-2.702 0493

ASA The American Society of Anesthesiology classification, ARDS Acute respiratory distress syndrome, DIC Disseminated intravascular coagulation, SBP Systolic
blood pressure, HR Heart rate, Hb Hemoglobin, PLT Platelet, BUN Blood urea nitrogen, Cr Creatinine, Alb Albumin, INR International normalized ration, C/

Confidence interval
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Table 6 Long-term hospital stay and occurrence of re-bleeding between high-risk group and low-to-moderate risk group in INBS

High-risk group (n=131) Low-to-moderate risk group (n = 774) P value”
Admission day(= 8 days) 86 (65%) 45 (5%) <0.001
Re-bleeding 36 (27%) 92 (11%) < 0.001
Endoscopic hemostasis failure 23 (17%) 29 (3.7%) <0.001
*Chi-square
of successful hemostasis and to shorten the Conclusion

hospitalization period through rapid endoscopic treat-
ment and intensive monitoring.

In Korea, tertiary medical care institutions properly
and actively perform endoscopy in patients. There-
fore it would be helpful for the doctors who perform
such procedures to have a classification standard
score to help determine the appropriate timing of
endoscopy and to predict the prognosis of NVUGIB
patients. Using INBS, the identification of patients
with a high risk of death is possible, allowing tar-
geted management and interventions that may im-
prove outcome.

This study has some limitations. First, the present
investigation was a retrospective, single-center study,
which can be a confounding factor. Therefore, a lar-
ger sample size and a prospectively designed study
are needed to confirm the effectiveness of INBS. Sec-
ond, this is an observational study, which focused on
a high-risk mortality factor and classified high-risk
patients. However, the criteria for low-risk patients
with low scores were not established, and neither the
criteria for the need for endoscopic treatment nor
those for outpatient follow-up were presented. Given
the nature of the tertiary medical institutions, most
patients visiting the ER with AUGIB are often re-
ferred from other medical institutions because of the
severity of the disease. Thus, doctors often think that
endoscopy should be performed or patients want to
undergo endoscopy. Therefore, examining our study
subjects is important to confirm the suitability of the
score in selecting low-risk patients to receive out-
patient treatment without endoscopy. In addition, the
INBS scoring system is limited in its use as a criter-
ion for selecting low-risk groups, because it is
weighted towards identifying patients who are at risk
of sudden aggravation or death from liver or kidney
disease. Although this study has several limitations,
we think that it has laid the foundation for larger,
multi-center, prospective studies of the utility of the
INBS scoring system. Specifically, such studies would
be designed to investigate whether carrying out early
endoscopy, and second-look endoscopy on the basis
of the degree of risk identified by this new scoring
system can improve patient outcomes.

This is a preliminary report of a new bleeding score
which may predict 30-day mortality better than the
other scoring systems. High-risk patients could be
screened using this new scoring system to predict 30-
day mortality, longer hospital admission, re-bleeding,
and endoscopic hemostasis failure. The use of this
scoring system seemed to improve the outcomes of non-
variceal UGIB patients in this study, through proper
management and intervention.
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