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ABSTRACT

Objective: This study aimed to determine the most appropriate scoring system for the emergency department to facilitate
the management of patients with gastrointestinal bleeding. Materials and Methods: Data were collected prospectively
September’21-March’22 in the emergency department (ED). 117 adult patients were included. Endoscopic intervention,
rebleeding, admission to the intensive care unit, and in-hospital death were recorded. Results: The patients median age was
75 years and 58.1% (n=68) of them were male. Of the patients, 21 were hospitalized in the intensive care unit and 85 in the
ward (17.94-72.64%). All three scoring systems can determine the hospitalization place or discharge of patients with Gl
bleeding. A positive and significant correlation was found between Glasgow-Blatchford, AIMS-65 and length of
hospitalization (p<0.05). In-hospital mortality developed in 15 (12.82%) of the patients. Rockall, Glasgow-Blatchford, and
AIMS-65 scoring systems were found to be significant for mortality prediction (AUC= 0.745 - 0.777 - 0.851). Seventy-one
(60.68%) of patients received ES transfusion, and the Rockall, Glasgow-Blatchford, and AIMS-65 scoring systems were
found to be significant for the prediction of ES transfusion (AUC= 0.624 - 0.826 - 0.653). Rebleeding developed in 16
(13.67%) patients. Glasgow-Blatchford and AIMS-65 scoring systems were found to be significant for rebleeding (p=0.03-
0.04). The Rockall classification was found to be insignificant (p=0.57). Conclusion: All scoring systems were successful
in terms of management of patients with GI bleeding and survey estimation. The AIMS-65 scoring system stands out only
in terms of rebleeding prediction. For this reason and it is more practical, we recommend the AIMS-65 scoring system for
the emergency department.
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Gastrointestinal Sistem Kanamali Hastalarda En Sik Kullanilan 3 Skorlama

Sisteminin Prospektif Karsilastirilmasi
(074
Amagc: Bu ¢alismanin amaci gastrointestinal kanamali hasta yonetimini kolaylastirmak igin acil servise en uygun skorlama
sistemini saptamaktir. Gere¢ ve Yontem: Veriler, acil serviste 6 aylik (22.09.2021-31.03.2022) bir siire boyunca ileriye doniik
olarak toplandi. GI kanamas1 olan yetiskin 117 hasta dahil edildi. Bilesik klinik sonuglar, cerrahi veya endoskopik miidahale
ihtiyaci, tekrar kanama, yogun bakim iinitesine yatig veya hastane i¢i 6liimden olusuyordu. Bulgular: Hastalarin ortanca yasi
75 olup, %58.1'i (n=68) erkekti. Hastalarin 21°i yogun bakim, 85’1 servise yatirildi (% 17.94-72.64). Her ii¢ skorlama sistemide
hastalarinin yatis yeri veya taburculugunu belirleyebilmektedir. Glasgow-Blatchford ve AIMS-65 ile yatig siiresi arasinda
pozitif anlamli bir iliski bulunmustur (p<0.05). Hastalarin 15’inde (%12.82) hastane i¢i mortalite gelismistir, Rockall,
Glasgow-Blatchford, AIMS-65 skorlama sistemleri mortalite tahmini yoniinden anlamli bulunmustur (AUC= 0.745 — 0.777 —
0,851). Hastalarin 71’ine (%60.68) ES transflizyonu yapilmistir ve Rockall, Glasgow-Blatchford, AIMS-65 skorlama
sistemleri ES transfiizyonu tahmini agisindan anlamli saptanmistir (AUC=0.624 — 0.826 — 0.653). Hastalardan 16’sinda
(%13.67) yeniden kanama gelismistir. Glasgow-Blatchford ve AIMS-65 skorlamalari yeniden kanama igin anlamli (p=0.03-
0.04), Rockall siniflamasi ise anlamsiz saptanmistir (p=0,57). Sonug¢: Tiim skorlama sistemleri GIS kanama hastalariin
yonetimi ve survey tahmini agisindan basarilidir. Sadece yeniden kanama tahmini agisindan AIMS-65 6n plana ¢ikmaktadir.
Bu sebepten ve daha pratik oldugundan AS igin biz AIMS-65 skorlama sistemini 6nermekteyiz.
Anahtar Kelimeler: Gastrointestinal Kanama, Skorlama Sistemi, Acil Servis, Komplikasyonlar.
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INTRODUCTION

Patients with Gastrointestinal System Bleeding
(GSB) are one of the groups with high morbidity and
mortality in emergency service (ED) admissions if
they are not intervened rapidly. Depending on the
severity of the bleeding, it can end with a wide variety
of clinics and outcomes. The annual incidence of the
disorder is 50-170/100000 people (Park et al., 2016;
Atkinson & Hurlstone, 2008). Although its mortality
varies between 3-and 15%, this rate is even higher in
patients with hemodynamic instability (Tang et al.,
2018). While bleeding caused by erosive gastritis and
peptic ulcer can sometimes be controlled with acid-
suppressing drugs, severe bleeding, hemorrhagic
shock, and even mortality may occur in conditions,
such as esophageal or gastric variceal bleeding, a
peptic ulcer caused by large arterial erosion,
Dieulafoy's disease, and gastrointestinal tumors
(Zhong et al., 2016). Therefore, determining the
severity of GSB is important for optimizing patient
care and efficient use of resources. Although
endoscopy-based triage has been recommended to
reduce the length of hospital stay and costs, the
possibility of continuous endoscopy in ED is limited.
Various risk scoring systems have been developed to
predict the need for intervention or the probability of
death and to develop an optimal management
strategy. Scoring systems are important in terms of
choosing the appropriate treatment method, reducing
medical costs, and improving prognosis (Cay &
Cetinkaya, 2022). AGA (American
Gastroenterological Association) recommends early
classification for the management of patients with
GSB (Abougergi et al., 2016). Various scoring
systems have been developed to predict risks, such as
mortality, rebleeding, timing of endoscopy, time of
discharge, and level of care, and to help decision-
making (Zhong et al., 2016). Although there are many
scoring systems, the most commonly used ones are
AIMS65, Glasgow-Blatchford Bleeding Score
(GBS), and pre-endoscopic Rockall Score. Risk
scores will be useful for emergency physicians in
situations where emergency endoscopy cannot be
performed. In our study, we aimed to investigate
which of these scores was more useful in ED and
superior in predicting clinical outcomes.

MATERIALS AND METHODS

Study type

This descriptive study was conducted with Balikesir
University Medical Faculty Emergency Department
patients from September 22, 2021- March 31, 2022.
Study group

The research universe consisted of were collected
prospectively over 6 months (September 22, 2021-
March 31, 2022) in the ED of a university hospital.
Balikesir University is located in Balikesir province,
at the northern west coast of Turkey. The sample size
was not calculated as the researchers attempted to
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reach the maximum study size. Participation in this
research was voluntary, patients who did not agree to
participate in the study were excluded and the study
was conducted with 117 patients.

Dependent and independent variables

The independent variables of this research are age,
gender, comorbidities, clinic, endoscopic diagnosis,
hospitalization (ICU, ward etc.), length-of-stay, in-
hospital mortality, ES transfusion, rebleeding. The
dependent variables are Glasgow-Blatchford, AIMS-
65 and pre-endoscopic Rockall score.

Procedures

Blood counts were tested by Beckman Coulter
Hematology Analyzer LH780. All serum biochemical
parameters were tested by Beckman Coulter Chemistry
Analyzer AU680. Blood transfusion was applied to
patients with shock, hypotension, clinical deterioration
or hemoglobin below 7 g/dl. Scoring systems were
filled out by the patient's physician with the data
obtained at the time of admission to the ED. Data about
patients who developed mortality, their re-bleeding
status, endoscopic intervention report, and length of
hospital stay were obtained from epicrisis report and
hospital management software.

Statistical analysis

Skewness and kurtosis coefficients were examined
for the assumption of normality. Since these values
were in the range of 1, the assumption of normality
was met. Continuous variables with normal
distribution were expressed as mean =+ standard
deviation values, and comparisons between
independent groups were performed with the
independent t-test and one-way ANOVA test. ROC
curve analysis was performed to evaluate and
compare the performances of diagnostic markers.
Youden J index was used to obtain the optimal cut-
off value, and related sensitivity, specificity, positive
predictive, and negative predictive values were
presented. The significance level was taken as a =
0.05. Statistical analyses were performed on IBM
SPSS Statistics version 22.0 (IBM Corp., USA).
Ethical considerations

The study was approved by Clinical Research Ethics
Committee with the decision number 2021/192. An
'informed consent form' was obtained from each
patient participating in the study.

RESULTS

117 patients were included in the study. The median
age of the patients was 75 (min-max: 18-97) years,
and 58.1% (n=68) of them were male. The most
common diagnosis of the patients in ED was melena
(64.10%, n=75). When the patients were evaluated in
terms of comorbidities, the most common ones were
hypertension, diabetes mellitus type 2, and coronary
artery diseases. The frequencies of comorbidities and
bleeding patterns are shown in Table 1.
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Table 1. The frequencies of comorbidities and 85 were hospitalized in the ward. While 9 patients
bleeding patterns. were discharged, 2 patients refused treatment
(17.94%-72.64%-7.69%-1.70%). The scores of the
Comorbidity n % scoring systems in terms of predicting ICU
Hypertension 37| 31.62 admission, ward admission, and discharge were
Diabetes Mellitus type 2 271 23.07 found significant as follows, respectively: pre-
Coronary Artery Disease 22| 18.80 endoscopic Rockall, 4.19-3.15-2.89 (2.112=3.66,
CVD 10 8.54 p<0.05); GIasgow—BIatchford 13.86-8.96-5.11
Congestive Heart Failure 9 7.69 (2.112=18.21, p=0.00); AIMS-65, 12.90-1.32-0.67
Atrial Fibrillation 8 6.83 (2.112=25.47, p=0.00). All three scoring systems can
Chronic renal failure 8 6.83 detgrmlne.the hosplta_llzatloq place or d!scharge qf
COPD 6 512 p_atleqts vylth Gl blgedlng during ED admission. This
Cirrhosis 6 512 situation is shpwn in Table 2.
Covid-19 5 1.70 Pre-endoscoplc.RockaII, Glasgow-Blatchford, and
Other 34| 29.05 AII\/!S_-GS scoring §y§tems were fqund to_ be
No Comorbidit 30| 2564 significant in determining whether patients with a
Y : diagnosis of Gl bleeding needed hospitalization and,
Total 117] 100 if they did, whether they would be admitted to the
Clinic n % ICU or ward (p=0.039-0.00-0.00). An intra-group
Hematemesis 29| 2479 analysis of hospitalized patients was carried out in
Hematochezia 21| 17.95 terms of the relationship between the scoring systems
Melena 75| 64.10 and length of stay. Accordingly, a positive and
Hemoptysis 1] 085 significant correlation was found between Glasgow-
No clinic 3| 256 Blatchford and AIMS-65 and length of hospital stay
Total 117 100 (r=0.22, p<0.05, r=0.22, p<0.05), but there was no
CVD:Cardiovascular Disease, COPD: Cronic Obstructive significant relationship between pre-endoscopic
Pulmonary Disease. Rockall Score and length of hospital stay (r=-0.01,

. . . o p=0.93). This is shown in Table 3.
Of the patients diagnosed with Gl bleeding in ED, 21

were hospitalized in the intensive care unit (ICU) and

Table 2. Ability of scoring systems to determine hospitalization.

95% Confidence F p
Interval for Mean

Lower | Upper

Scoring System Conclusion n Mean | Std. Deviation Bound | Bound

Rockall ICU Hosp. 21 4.19 1.692 3.42 4.96
Ward Hosp. 85 3.15 1.562 2.82 3.49| 3.66 0.029*

Discharged 9 2.89 2.315 1.11 4.67

Total 115 3.32 1.689 3.01 3.63

Glasgow - ICU Hosp. 21 13.86 3.678 12.18| 1553
Blatchford Ward Hosp. 85 8.96 3.983 8.11 9.82| 18.21 0.000*

Discharged 9 5.11 5.349 1.00 9.22

Total 115 9.56 4.615 8.70| 1041

AIMS-65 ICU Hosp. 21 2.90 1.375 2.28 3.53
Ward Hosp. 85 1.32 0.916 1.12 1.52 | 25.47 0.000*

Discharged 9 0.67 0.500 0.28 1.05

Total 115 1.56 1.186 1.34 1.78

ICU: Intensive Care Unit, Hosp.: Hospitalization.
One-way-ANOVA, *p<0.05.

Table 3. Relationship between scoring systems and length of stay.

Length of Stay
Scoring System r p
Rockall -0.01 0.93
Glasgow-Blatchford 0.22 0.01*
AIMS-65 0.22 0.01*

r: Pearson correlation test, *p< 0.05



66 patients received an endoscopic intervention after
the diagnosis of Gl bleeding (56.41%). Bleeding
patterns were classified according to the Forrest
classification. Accordingly, Forrest 2C type bleeding
was the most frequently observed one. The
classification of endoscopy results is shown in Table
4,

Table 4. Diagnoses after endoscopic intervention.

17 (14.52%) patients diagnosed with Gl bleeding in
ED were referred to another center. In-hospital
mortality developed in 15 (12.82%) of all patients.
Pre-endoscpic Rockall, Glasgow-Blatchford and
AIMS-65 scoring systems were compared with ROC
analysis for in-hospital mortality prediction, and all
scoring systems were found to be significant in terms
of mortality prediction (AUC=0.745 - 0.777 - 0.851,
p=0.002 - 0.001 - 0.000) (Table 5 and Figure 1).

Endoscopy Diagnosis n % Table 5. ROC curve analysis results on mortality
No Active Bleeding 1 152 estimation of scoring systems.
Mallory Weiss Syndrome 1 1.52 Glasgow
Forrest 1 A 5 758 Accuracy index | Rockall Blatchford AIMS-65
F 1B 13.64
orrest 9| 136 AUC 0.745 0.777 0.851
Forrest 2 A 6 9.09
p-value 0.002 0.001 0.000
Forrest2 B 5 7.58
Forrest2 G 1 3162 Cut-off value 2.5 13.5 15
Forrest 3 13 19.70 Youden J index 0.22 0.52 0.57
Lower GIS Bleeding 2 3.03 (S;g;;tgll)ty 28.4 85.3 63.7
Crohn's Disease 2 3.03
Total 66 100
Discriptive statistics AUC: Area Under the Curve
ROC Curve Analysis, p< 0.05
ROC Curve
e Source of the
Curve
— Rockall
—— Blatchford
0,5 AlMS
—— Reference Ling
= 0,6
=
=
L 1]
b 0,41
0,2
0,0 T T T T
0,0 o2 0.4 0,6 0,8 1,0

1 - Specificity

Diagonal segments are produced by ties.

Figure 1. ROC curve analysis chart of scoring systems in terms of in-hospital mortality.

71 (60.68%) patients diagnosed with Gl bleeding in
ED received erythrocyte suspension (ES) transfusion.
When pre-endoscpic Rockall, Glasgow-Blatchford,

and AIMS-65 scoring systems were compared in
terms of ES transfusion prediction, all three scoring
systems were found to be significant. AUC= 0.624 -
0.826 - 0.653, p=0.023-0.000-0.005 (Table 6 and
Figure 2).



Table 6. ROC curve analysis results on estimation of ES transfusion by scoring systems.

Accuracy index Rockall Glasgow- Blatchford AIMS-65
AUC 0.624 0.826 0.653
p-value 0.023 0.000 0.005
Cut-off value 4.50 15.50 25
Youden J index 0.19 0.1 0.17
Sensitivity

(95% CI) 28.2 12.7 28.2
Specificity

(95% Cl) 91.3 97.8 89.1

AUC: Area Under the Curve
ROC Curve Analysis, *p < 0.05

ROC Curve
1,0
Source of the
Curve
= AIMZ
— Rockall
0,8 Blatchford
—Reference Line
_El_h U,B-
>
=
n
c
]
n 0,4-
0,2-
%
0.0 T T T T
0,0 0,2 0,4 06 08 10
1 - Specificity

Diagonal segments are produced by ties.

Figure 2. ROC curve analysis plot on estimation of ES transfusion by scoring systems.

Rebleeding developed in 16 (13.67%) patients rebleeding prediction, they were found to be
diagnosed with Gl bleeding in ED. When pre- significant. AUC= 0.544 - 0.669 - 0.661, p=0.571-
endoscpic Rockall, Glasgow-Blatchford, and AIMS- 0.030-0.040 (Table 7 and Figure 3).

65 scoring systems were compared in terms of



Table 7. ROC curve analysis results on rebleeding estimation of scoring systems.

Accuracy index Rockall Glasgow- Blatchford AIMS-65
AUC 0.544 0.669 0.661
p-value 0.571 0.030 0.40*
Cut-off value 3.50 9.50 4.5
Youden J index 0.08 0.39 0.05
Sensitivity

(95% CI) 56.3 87.5 6.3
Specificity

(95% Cl) 51.5 51.5 99

AUC: Area Under the Curve, ROC Curve Analysis, *p < 0.05.

ROC Curve
1,0
Source of the
Curve
— AIMS
— Rockall
0,6 Blatchford
—— Reference Line
E 0,6-
=
=
wn
=
@
0,44
0,24
0,0 T T T T
00 02 04 08 08 10
1 - Specificity

Diagonal segments are produced by ties.

Figure 3. ROC curve analysis chart on rebleeding estimation of scoring systems.

DISCUSSION

The majority of patients diagnosed with Gl bleeding
in the ED are male (71.9%, 70.6%, 76.6%, 68.4%)
and their mean age has been reported as
approximately 60 years (64, 57.4, 61.3 years) (Kim et
al., 2019; Lewis et al., 2002; Gu et al., 2018; Jung et
al.,, 2019). In our study results, similar to the
literature, the majority of them were male and the
mean age was 75 years. The most common clinical
presentation of patients has been reported as melena
(27.5%-74.2%) (Kim et al., 2019; Lewis et al., 2002).
According to our study results, the most common
clinical presentation was melena, too. The most
common comorbidities in patients have been reported
as DM type2 (38%) and HT (22.1%) (Jung et al.,
2019), and HT and DM type2 were found to be the
most common ones in our study, as well.

During the admission of 16.8% of patients to the ICU,
the scoring systems have been reported to be
successful in identifying patients who will be
admitted to the ICU (The AUC values for predicted
admission were: AIMS65=0.73 (95% Cl, 0.69-0.77),
PRS = 0.70 (95% CI, 0.66-0.74), and GBS=0.71
(95% CI, 0.67-0.75) (Kim et al., 2019). Consistent
with the literature, we found that all three scoring
systems were significant in determining ICU
admissions. Regarding the relationship between the
length of stay and scoring systems, it has been stated
that the AIMS-65 score is superior (Abougergi et al.,
2016). Consistent with the literature, in addition to the
AIMS-65 score, we found the Glasgow-Blatchford
score correlated in our study.

According to the literature, most patients (86%)
diagnosed with Gl bleeding do not need endoscopic



Alatl & Kocaoglu

intervention (Stanley et al., 2011), but the majority of
the patients in our study underwent endoscopic
intervention. We think that the approach of the
gastroenterology clinic was effective in this result. In
addition, our hospital had the only active
gastroenterology clinic in the province during this
period, which may also be effective. In line with the
classifications of patients undergoing endoscopy, the
most common etiology has been reported as gastric
ulcer (Kim et al., 2019; Lewis et al., 2002; Jung et al.,
2019). In our study, as we made the endoscopic
classification based on Forrest classification, the most
common etiology was 'pigmented lesion on ulcer,
which is class 2C. This finding was consistent with
the literature.

Although there is no study in the literature regarding
the referral rate of patients diagnosed with Gl
bleeding, the high referral rate in our study is striking.
The first reason for this is that the clinical responses
of gastroenterology were periodically shared with
different hospitals in the province. In addition, the
lack of beds due to patient density may have played a
role. It has been reported in the literature that
mortality rates vary between 3 and 7% (Stanley et al.,
2017; Shafaghi et al., 2019). AIMS-65 Score was
found to be more successful in predicting in-hospital
mortality than GBS and pre-endoscopic Rockall
(AIMS65=0.84, PRS=0.74, and GBS=0.72)
(Abougergi et al., 2016; Kim et al., 2019). In a study, it
was reported that all three scoring systems were able
to predict mortality with similar rates (AIMS65, GBS,
and RS; AUC:0.76 - 0.78 - 0.78) (Martinez-Cara et
al., 2016). In our study results, similar to the
literature, we determined that all three scoring
systems were significant in terms of mortality
prediction, and similarly, we found that the AIMS-65
score was superior to GBS and pre-endoscopic
Rockall in predicting mortality.

The need for urgent ES transfusion for patients with
Gl bleeding has been reported at rates ranging from
40% to 77% in the literature. GBS has been found to
be superior to other scoring systems in determining
the need for ES transfusion in many studies (Kim et
al., 2019; Lewis et al., 2002; Stanley et al., 2011;
Stanley et al., 2017). In our study, all three scoring
systems were found to be successful in terms of ES
transfusion prediction, and similar to the literature,
GBS came to the fore as the best predictive scoring
system. According to the results of the current studies
in the literature, rebleeding has been detected in 2.5%
of patients (Park et al., 2016; Lewis et al., 2002). In
many studies, scoring systems have not been found to
be superior to each other, but they are still successful
in estimating rebleeding (Martinez-Cara et al., 2016;
Wang et al., 2013). In addition, there are studies
indicating that pre-endoscopic Rockall and GBS are
better predictors than AIMS-65 (8,13). In our study,
similar to the literature, AIMS-65 and GBS scoring
systems were successful in predicting rebleeding, but
the pre-endoscopic Rockall score was found to be
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insignificant in terms of rebleeding. AIMS-65 and
Glasgow-Blatchford scoring systems were not found
superior to each other, either.

CONCLUSION

Gastrointestinal bleeding is one of the leading
diseases with high morbidity and mortality rates in
patients that present to the ED. It is recommended that
scoring systems be used for patient management and
survey estimation. The most commonly used scoring
systems, namely pre-endoscopic Rockall, Glasgow-
Blatchford and AIMS-65 yielded similar results in
terms of serious outcomes, such as mortality, ES
transfusion, and ICU hospitalization. However,
AIMS-65 and Glasgow-Blatchford scoring systems
were found to be more successful in terms of
rebleeding. For this reason, we recommend the
AIMS-65 scoring system as more practical for
emergency services due to easier applicability and
calculation for all possible serious outcomes.
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