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Performance of Three Scoring Systems
in Predicting Massive Transfusion in Patients
with Unstable Upper Gastrointestinal Hemorrhage
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Purpose: After trauma and surgery, upper gastrointestinal bleeding (UGIB) is the most common condition that can require mas-
sive transfusion (MT). The present study aimed to analyze and compare the prognostic performance of the Glasgow-Blatchford
(GB), pre-endoscopy Rockall (PER), and modified early warning (MEW) scores for predicting MT in patients with unstable UGIB.
Materials and Methods: This retrospective observational study included patients with UGIB from March 2016 to February 2018.
Receiver operating characteristics analysis was performed to examine the prognostic performance of the GB, PER, and MEW
scoring systems. Logistic regression analysis was used to identify independent risk factors for MT, after adjusting for relevant co-
variates. The primary outcome was MT.

Results: Of the 484 included patients with unstable UGIB, 19 (3.9%) received an MT. The areas under the curves (AUCs) of the GB,
PER, and MEW scores for MT were 0.577 [95% confidence interval (CI), 0.531-0.621], 0.570 (95% CI, 0.525-0.615), and 0.767 (95%
CI, 0.727-0.804), respectively. The AUC of the MEW score was significantly different from those of the GB and PER scores. In mul-
tivariate analysis, MEW score was independently associated with MT in patients with unstable UGIB (odds ratio, 1.495; 95% CI,
1.100-2.033; p=0.010).

Conclusion: In unstable UGIB patients, MEW score had the best prognostic performance for MT among three scoring systems.
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INTRODUCTION

Upper gastrointestinal bleeding (UGIB) occurs in 150 per
100000 adults per year and can be a fatal condition, with a mor-
tality rate of up to 15%." Patients with UGIB require continuous
monitoring, fluid therapy, and transfusion after admission, as
well as complex treatments, including endoscopic, radiologic,

Received: November 14, 2018 Revised: January 29, 2019

Accepted: February 20, 2019

Corresponding author: Sung Min Lee, MD, Department of Emergency Medicine,
Chonnam National University Hospital, 42 Jebong-ro, Dong-gu, Gwangju, Korea.
Tel: 82-62-220-6809, Fax: 82-62-228-7417, E-mail: terran034@naver.com

«The authors have no potential conflicts of interest to disclose.

© Copyright: Yonsei University College of Medicine 2019

This is an Open Access article distributed under the terms of the Creative Com-
mons Attribution Non-Commercial License (https://creativecommons.org/licenses/
by-nc/4.0) which permits unrestricted non-commercial use, distribution, and repro-
duction in any medium, provided the original work is properly cited.

368

or surgical treatment.** In addition, apart from trauma and
surgery, UGIB is one of the most common conditions requir-
ing massive transfusion (MT).® A previous study showed that
massive bleeding occurs in 5.7% of patients with total UGIB
and was fatal in 70% of the patients with massive bleeding in
this study.®

In patients with UGIB, early identification of risk factors and
prediction of prognosis may induce appropriate intervention,
thus reducing mortality and morbidity, as well as shortening
hospital stay and reducing costs.” In this regard, several scor-
ing systems have been developed to predict severity in patients
with UGIB. The Glasgow-Blatchford (GB) score was devel-
oped to predict which patients with UGIB may require transfu-
sion or intervention with eight clinical features and laboratory
findings.® The pre-endoscopy Rockall (PER) score determined
that age, presence of shock symptoms defined by systolic
blood pressure (SBP) and heart rate, and comorbidities could
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predict patient mortality or rebleeding.® In a previous study,
the GB and PER scores were associated with the need for in-
tervention and 30-day mortality in patients with UGIB." The
modified early warning (MEW) score evaluates the patient’s
condition according to SBP, body temperature, pulse rate, re-
spiratory rate, and level of consciousness (Supplementary Ta-
ble 1, only online)." In one study, MEW score showed good
performance for predicting mortality in patients with UGIB."
In another national study, MEW was shown to be an effective
predictor of intensive care unit (ICU) transfer with an optimum
cutoff value of 6."

Many previous studies have evaluated the performance of
these scoring systems for mortality, rebleeding, and need for
blood transfusion in patients with UGIB; however, there has
been a lack of studies about the relationship between scoring
systems and MT in UGIB. Therefore, the aim of this study was
to analyze and compare the prognostic performance of GB,
PER, and MEW scores for predicting MT in patients with UGIB.

MATERIALS AND METHODS

Study design and population

We performed a retrospective cohort study involving patients
with UGIB at Chonnam National University Hospital, Gwangju,
South Korea who were admitted between March 2016 and
February 2018. The inclusion criteria were patients over the
age of 18 years who presented to the emergency department
(ED) with melena, hematochezia, and hematemesis and pa-
tients with unstable vital signs (pulse rate >100 beats/min or
SBP <100 mm Hg). UGIB was confirmed using emergency en-
doscopy and emergency intervention. The following exclu-
sion criteria were applied: age <18 years, no emergency endos-
copy or emergency intervention, and missing data. The study
was approved by the Institutional Review Board of Chonnam
National University Hospital (CNUH-2018-240).

Data collection

The following variables were obtained for each patient: age, sex,
medical history (ischemic heart disease, heart failure, hepatic
disease, and malignancy), presenting symptoms (hematemesis,
melena, hematochezia, and syncope), vital signs on admission
[systolic arterial blood pressure (mm Hg), respiratory rate,
pulse rate, and body temperature], initial Glasgow Coma Scale
(GCS) data, base deficit on admission, laboratory data on ad-
mission [lactate, white blood cell count, hemoglobin, platelet
count, activated partial thromboplastin time, international nor-
malized ratio of prothrombin time (PT-INR), and fibrinogen,
fibrin/fibrinogen degradation product (FDP), D-dimer, aspar-
tate transaminase, alanine aminotransferase, total bilirubin, al-
bumin, blood urea nitrogen (BUN), and creatinine levels], etiol-
ogy of UGIB, and amounts of transfusion packed red blood cells
(PRCs), fresh-frozen plasma, cryoprecipitate, and platelet con-
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centrates during the first 24 hours after admission, hospital
length of stay, ICU length of stay, disposition at the ED, and 30-
day mortality. Disposition at the ED included admission to the
general ward, admission to the ICU, admission to the operat-
ing room, death in the ED, and transfer to another hospital.

MT was defined as transfusion of >10 units of PRCs from ini-
tial presentation in the ED to 24 hours after arrival,'*"® transfu-
sion of >4 units of PRCs in 1 hour with anticipation of contin-
ued need, or the replacement of 50% total blood volume in 3
hours.!® The GB,? PER,’ and MEW"! scores were calculated for
each patient. The primary outcome was a requirement for MT,
and the secondary outcome was 30-day mortality.

Statistical analysis
Continuous variables that did not satisfy the normality test are
presented as median values with interquartile ranges. Cate-
gorical variables are presented as frequencies and percentag-
es. Differences between MT and no-MT groups were tested
using the Mann-Whitney U-test for continuous variables. The
Fisher’s exact test or chi-square test was used for comparison of
categorical variables, as appropriate. Receiver operating char-
acteristic (ROC) analysis was performed to examine the prog-
nostic performance of GB, PER, and MEW scores for predicting
MT. The comparison of dependent ROC curves was performed
using the method of DeLong, et al.'” Optimum cutoff values
were determined using Youden'’s index. ROC analyses were also
performed in stratified groups (patients with varix and those
with non-varix). Then, additional analysis was performed to ex-
amine the relationship between varix status and MEW score.
Logistic regression analysis was used to identify indepen-
dent risk factors for MT after adjusting for relevant covariates.
All variables with a p value <0.1 on univariate analysis were
included in the logistic regression. Factors with a p value <0.05
in the multivariate logistic regression model were considered
final adjusted variables. Respiratory rate, GCS <12, and hemo-
globin, BUN, and fibrinogen levels were selected as adjusted
variables. Backward selection was used to achieve the final
model. Subgroup analysis was performed according to the
type of intervention and timing of intervention to examine the
relationship between intervention and outcome. Data were an-
alyzed using PASW/SPSS™ software, version 18 (SPSS Inc.,
Chicago, IL, USA). The ROC curves were calculated and com-
pared using MedCalc version 16.1 (MedCalc Software, bvba,
Ostend, Belgium). A two-sided significance level of 0.05 was
used for statistical significance.

RESULTS

Patient selection and characteristics

During the study period from March 2016 to February 2018,
614 patients with UGIB met the preliminary inclusion criteria.
Based on the exclusion criteria, 484 patients were finally in-
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cluded in the present study (Fig. 1). Table 1 shows the baseline
and clinical characteristics of the patients. There were 367
(75.8%) male patients, and the median age of all patients was
58.0 (51.0-74.0) years. There were 199 patients (41%) with var-
iceal bleeding. MT was performed on 19 patients (3.9%).

Patients who underwent MT had higher hepatic disease
and respiratory rates and lower SBP, body temperature, and
GCS score. The patients in the MT group had higher levels of
lactate, PT-INR, FDP, D-dimer, and total bilirubin; lower white
blood cell and platelet counts; and lower hemoglobin, fibrino-
gen, albumin, and BUN levels. MEW score, but not GB and
PER scores, showed significant differences between the MT
and no-MT groups.

Scoring for Predicting Massive Transfusion in UGIB

Patients with suspicious acute UGIB patients
and unstable vital sign (n=614)

Age <18 years old (n=74)

A

\

Refused endoscopy or intervention (n=36)
Missing data (n=20)

Patients included for analysis
(n=484)

T

MT (n=19)

No MT (n=465)

Fig. 1. Patients with acute UGIB and unstable vital signs between March
2016 and February 2018. UGIB, upper gastrointestinal bleeding; MT, mas-

sive transfusion.

Table 1. Comparison of Baseline Characteristics according to Massive Transfusion

All patients (n=484) No MT (n=465) MT (n=19) pvalue
Age (yr) 58 (51-74) 59 (51.5-74) 50 (45-64) 0.028
Male 367 (75.8) 355(76.3) 12(63.2) 0.188
Varix 199 (41.1) 187 (40.2) 12(63.2) 0.046
Medical history
IHD 33(6.8) 32(6.9) 1(5.3) 0.784
Heart failure 16(3.3) 15(3.2) 1(5.3) 0.626
Hepatic disease 227 (46.9) 213 (45.8) 14(73.7) 0.017
Malignancy 94.(19.4) 91(19.6) 3(15.8) 0.683
SBP (mm Hg) 80 (70-110) 90 (70-110) 70 (60-80) <0.001
Heart rate (/min) 104 (84-110) 104 (84-110) 102 (84-122) 0.805
Respiratory rate (/min) 20 (20-22) 20 (20-22) 22 (20-24) 0.002
Body temperature (°C) 36.3 (36—36.5) 36.3(36.0-36.5) 36.1 (36—36.4) 0.031
GCS <12 26 (5.4) 24(5.2) 2(10.5) 0.007
Base deficit (mmol/L) 2.5(-1.0-6.4) 24(-1.0-6.3) 5(1.8-9.3) 0.158
Laboratory tests
Lactate (mmol/L) 2.8(1.73-5.18) 2.7(1.7-5.0) 5.3(3.6-9) <0.001
WBC count (x10%/L) 9.8(7.03-12.9) 9.9(7.15-12.95) 75(4.9-12.9) 0.034
Hemoglobin (g/dL) 8.4(6.43-10.9) 8.6 (6.5-11.0) 6.0 (5.6-7.6) <0.001
Platelet count (x10%/L) 160 (94-237) 162 (96.5-239) 81 (56—156) 0.003
APTT (s) 34.7 (28.8-42.7) 34.3(28.8-42.3) 52.5(39.3-79.4) <0.001
PT-INR 1.27 (1.12-1.53) 1.26 (1.11-1.51) 2.00(1.39-2.98) <0.001
Fibrinogen (mg/dL) 184.3(132.5-268.7) 188.1(137.3-271.5) 91.0(63.4-133.6) <0.001
FDP (mg/L) 27(1.1-84) 26(1.1-7.95) 7.6(2.9-14.5) 0.007
D-dimer (mg/L) 1.03(0.41-2.93) 0.98 (0.41-2.86) 2.41(1.18-4.8) 0.017
AST (U/L) 30(18-65) 29 (18-65) 51 (26-81) 0.093
ALT (U/L) 18 (12-30) 18 (12-30) 16 (11-28) 0.743
Total bilirubin (mg/dL) 0.82(0.43-1.74) 0.79(0.43-1.66) 2.03(1.19-4.87) 0.002
Albumin (g/dL) 2.8(2.4-3.3) 29(2.4-3.3) 25(2.0-2.7) <0.001
BUN (mg/dL) 31.1(19.4-43.9) 31.9(19.9-44.4) 18.7(10.3-30.0) <0.001
Creatinine (mg/dL) 1.01(0.8-1.36) 1.01(0.8-1.37) 0.9(0.8-1.2) 0.308
PRC (unit) 2(1-4) 2(1-3) 7(6-9) <0.001
GB score 12.5(9-15) 12 (9-15) 13(11-15) 0.255
PER score 3(2-5) 3(2-5) 2(2-3) 0.288
MEW score 4 (3-5) 4 (3-4) 5(4-7) <0.001

IHD, ischemic heart disease; SBP, systolic blood pressure; MT, massive transfusion; GCS, Glasgow Coma Scale; WBC, white blood cell; APTT, activated partial
thromboplastin time; PT-INR, international normalized ratio of prathrombin time; FDP. fibrin/fibrinogen degradation product; AST, aspartate transaminase; ALT, ala-
nine aminotransferase; BUN, blood urea nitrogen; PRC, packed red blood cell; GB, Glasgow Blatchford; PER, pre-endoscopy Rockall; MEW, modified early warning.

Variables are presented as median (interquartile range) or n (%).
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Comparison of clinical outcomes between the MT and for predicting MT. Table 3 shows the results of ROC analysis of
no-MT groups GB, PER, and MEW scores in predicting MT. The areas under
Table 2 shows the clinical outcomes in the MT and no-MT the curves (AUCs) for GB, PER, and MEW scores were 0.577
groups. There were significant differences in disposition at the [95% confidence interval (CI), 0.531-0.621], 0.570 (95% CI,
ED between the MT and no-MT groups. Patients in the MT 0.525-0.615), and 0.767 (95% CI, 0.727-0.804), respectively.
group were more likely to be admitted to the ICU and were more An MEW score >4 predicted MT with statistical significance (p<
likely to die in the ED. The hospital and ICU lengths of stay 0.001). A GB score >8 and PER score >2 predicted MT, but not
showed statistically significant differences between the MT and with statistical significance (p=0.147 and p=0.233). The AUC of
no-MT groups (p=0.031 and 0.035, respectively). The MT group the MEW score was significantly different from that of the GB
had higher 30-day mortality than the no-MT group (p<0.001). or PER score.

In variceal bleeding, the AUCs for GB, PER, and MEW scores
Prognostic performance of GB, PER, and MEW scores were 0.533 (95% CI, 0.461-0.604), 0.605 (95% CI, 0.534-0.674),
for predicting MT and 0.795 (95% CI, 0.732-0.848), respectively (Fig. 2B). In vari-
Fig. 2 shows the ROC curves of the GB, PER, and MEW scores ceal bleeding, the AUC of the MEW score was significantly dif-

Table 2. Comparison of Clinical Outcomes according to MT

All patients (n=484) No MT (n=465) MT (n=19) pvalue

ED disposition <0.001

Discharge 63(13.0) 63 (13.5) 0(0.0)

Ward admission 261 (53.9) 256 (55.1) 5(26.3)

ICU admission 154 (31.8) 145(31.2) 9(47.4)

Death in ED 6(1.2) 1(0.2) 5(26.3)
Hospital LOS (days) 8(5-12) 8(5-11) 14 (2-18) 0.031
ICU LOS (days) 0(0-3) 0(0-3) 0(0-6) 0.035
30-day mortality 38(7.9) 32(6.9) 6(31.6) <0.001

MT, massive transfusion; ED, emergency department; ICU, intensive care unit; LOS, length of stay.
Variables are presented as median (interquartile range) or n (%).
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Fig. 2. Area under the receiver operating characteristic analyses of GB, PER, and MEW scores for predicting massive transfusion. (A) AUC in all patients
group. (B) AUC in patients with variceal bleeding. The AUC of the MEW score was significantly different from that of the GB or PER score in all patients
with UGIB and variceal bleeding. (C) AUC in patients with non-variceal bleeding. In non-variceal bleeding, the AUC of the MEW score was not signifi-
cantly different from that of the GB or PER score. AUC, area under the curve; GB, Glasgow-Blatchford; PER, pre-endoscopy Rockall, MEW, modified early
warning; UGIB, upper gastrointestinal bleeding.

Table 3. ROC analysis Results of Different Scoring Systems in Predicting Massive Transfusion

Cutoff Sensitivity (%) Specificity (%) PPV (%) NPV (%) AUC pvalue
GB scare >8 100.0 206 49 100.0 0.577(0.531-0.621) 0.147
PER score >2 73.7 51.8 5.9 98.0 0.570(0.525-0.615) 0.233
MEW score >4 68.4 76.1 10.5 98.3 0.767 (0.727-0.804) <0.001

ROC, receiver operating characteristic; PPV positive predictive value; NPV negative predictive value; AUC, area under the curves; GB, Glasgow Blatchford; PER
pre-endoscopy Rockall; MEW, modified early warning.
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ferent from that of the GB or PER score. In non-variceal bleed-
ing, the AUCs for GB, PER, and MEW scores were 0.641 (95%
CI, 0.582-0.696), 0.562 (95% CI, 0.503-0.621), and 0.715 (95%
CI, 0.659-0.767), respectively (Fig. 2C). In non-variceal bleed-
ing, the AUC of the MEW score was not significantly different
from that of the GB or PER score. For the variceal bleeding
group, SBP (p=0.004) and respiratory rate (p<0.001) showed
significant differences between MT and no-MT groups (Sup-
plementary Table 2, only online). In the non-variceal bleeding
group, SBP, heart rate, respiratory rate, body temperature, and
GCS <12 did not differ significantly between the MT and no-
MT groups.

Logistic regression analysis with GB, PER, and MEW
score for predicting MT

Table 4 shows the association between variables and MT. Af-
ter adjustment for respiratory rate, GCS <12, and hemoglobin,
BUN, and fibrinogen levels were independently associated
with MT in patients with unstable UGIB. Furthermore, MEW
score was independently associated with MT in patients with
unstable UGIB [odds ratio (OR), 1.495; 95% CI, 1.100-2.033; p=
0.010].

Comparison of procedure types and times to procedure
according to MT requirement

Table 5 shows the association between procedure type and
time to procedure according to MT requirement. Endoscopy

Table 4. Multivariate Logistic Regression Analysis for Massive Transfu-
sion

Adjusted OR (95% ClI) pvalue
Respiratory rate 1.356 (1.007-1.827) 0.045
GCS <12 0.102 (0.014-0.732) 0.023
Hemoglobin 0.627 (0.464-0.847) 0.002
BUN 0.925(0.881-0.973) 0.002
Fibrinogen 0.985(0.973-0.996) 0.009
GB score 0.977 (0.839-1.139) 0.770
PER score 0.968 (0.687—1.365) 0.853
MEW score 1.495(1.100-2.033) 0.010

OR, odds ratio; Cl, confidence interval; GCS, Glasgow Coma Scale; BUN, blood
urea nitrogen; GB, Glasgow-Blatchford; PER, pre-endoscopy Rockall; MEW,
modified early warning.

Scoring for Predicting Massive Transfusion in UGIB

and angioembolization were associated with MT in patients
with unstable UGIB. However, times to endoscopy and angio-
embolization were not associated with MT in patients with
unstable UGIB. Surgery was performed only in 3 patients, and
there was no statistical correlation with MT in patients with
unstable UGIB.

DISCUSSION

In the present study, MEW score performed better than the
GB or PER score in predicting MT in patients with unstable
UGIB. MT was associated with 30-day mortality. Furthermore,
the MEW score was independently associated with MT in pa-
tients with unstable UGIB.

In the present study, the mortality of patients who required
MT owing to UGIB was 31%, which was lower than that of a
previous study.® This was probably because the progression of
treatment over time reduced the mortality of all patients with
UGIB." The mortality of patients who received MT owing to
surgery was 17%, which was lower than that in our study."
However, the definition of MT was a transfusion of >5 units of
PRCs in the previous study." In another study,” the mortality
of patients who received MTs owing to trauma was 28%, con-
sistent with results of the present study.

A previous study showed that a high BUN level was associ-
ated with the severity of UGIB.* In the present study, BUN
levels of the MT group were within the normal range and low-
er than those of the non-MT group. Unlike a previous study.*
we measured BUN levels as soon as patients arrived at the ED.
We postulated that BUN levels at ED arrival may reflect prere-
nal azotemia rather than blood loss. Al-Naamani, et al.** dem-
onstrated that BUN levels at ED arrival were not associated
with the need for blood transfusion or high-risk endoscopic
lesions. Thus, patients in the MT group could have lower plas-
ma volumes and thus may require less blood product than
those in the non-MT group.

In the present study, fibrinogen level was independently as-
sociated with MT in patients with UGIB. In trauma, which is as-
sociated with consumption of clotting factor like UGIB, fibrino-
gen level is associated with MT.** Hayakawa, et al.** showed
that a fibrinogen level <1.5 g/L was associated with MT in trau-

Table 5. Comparison of Procedure Types and Times to Procedure according to MT Requirement

Variables All patients (n=484) No MT (n=465) MT (n=19) pvalue
Endoscopy 476 (98.3) 459(98.7) 17 (89.5) 0.002
Time to endoscopy (min)* 328 (153-769), 476" 328 (151-768), 459" 512 (173-775), 17" 0.683
Angioembolization 23(4.8) 20(4.3) 3(15.8) 0.021
Time to angioembolization (min)* 322 (183-847), 23" 267 (166-819), 20 336 (322-366), 3" 0.465
Surgery 3(0.6) 3(0.6) 0(0) 0.725

MT, massive transfusion.
Variables are presented as median (interquartile range) or n (%).

*Time interval from emergency department visit to endoscopy, 'Number for analysis, *Time interval from emergency department visit to angioembolization.
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ma. In the present study, the fibrinogen level of the MT group
was 0.9 (0.6-1.3) g/L. In another study, MT was most common
at a fibrinogen level of <1.0 g/L, and a fibrinogen level <1.0 g/
L (OR, 3.28; 95% CI, 1.71-6.28) had a higher OR for in-hospital
mortality than a fibrinogen level of 1.0-1.5 g/L (OR, 2.08; 95%
CI, 1.36-3.16).%

In multivariate analysis, hemoglobin level was indepen-
dently associated with MT. The GB criteria assigns 6 points for
a hemoglobin level <10 g/dL.® As hemoglobin levels of the
non-MT and MT groups were 8.6 (6.5-11.0) g/dL and 6.0 (5.6~
7.6) g/dL, respectively, the GB criteria for hemoglobin level
did not lead to a difference between these two groups. Fur-
thermore, BUN level was independently associated with MT in
multivariate analysis, and the BUN level was lower in the MT
group than the non-MT group. Thus, we postulated that the
GB criteria are not appropriate for predicting MT in UGIB.
The PER criteria consist of age, SBP, pulse rate, and comorbid-
ity.” Age was not independently associated with MT, and the
median age of both the non-MT and MT groups was <60 years.
In addition, SBP, pulse rate, and comorbidity were not inde-
pendently associated with MT. Therefore, we thought that PER
score was not appropriate for predicting MT in UGIB. Further-
more, PER score was not significantly different between the
non-MT and MT groups in the present study.

In critically ill patients, an MEW score 25 was associated
with in-hospital mortality.”>* In the present study, an MEW
score >4 was statistically significant, and MT was associated
with 30-day mortality in UGIB. In addition, the MEW score
was independently associated with MT in UGIB. Respiratory
rate and GCS <12, which were significant factors in multivari-
ate analysis, may have affected the overall MEW score. In addi-
tion, MEW score has many benefits in clinical practice: it can
be measured immediately upon ED arrival, it is easy to measure,
and serial measurement is possible, such that a patient’s con-
dition can be monitored over time. In contrast, GB score can
be measured only through a laboratory test, which requires a
certain amount of time. Regarding PER score, it is difficult to
obtain the medical history of patients with coma or stupor, and
the information provided may not be reliable for patients with
delirium or dementia.

Variceal bleeding can lead to massive bleeding, and correc-
tion of the hypovolemia as well as rapid hemostasis and pre-
vention of rebleeding are needed.” Although, the presence of
varix was not an independent factor for predicting MT in multi-
variate analysis, the proportion of patients with varix in the MT
group was higher than that in the non-MT group in the present
study. Furthermore, MEW score performed better for predict-
ing MT than GB or PER score in variceal bleeding. Unlike non-
variceal bleeding, variceal bleeding is direct bleeding from a
vessel. We considered that variceal bleeding would result in a
significant reduction in vascular resistance and therefore a
greater reduction in blood pressure, compared to non-variceal
bleeding, thus leading to a corresponding increase in respira-
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tory rate. However, the pathophysiologic mechanisms for
massive bleeding are not yet fully understood in UGIB. Fur-
ther study is needed to determine whether this is merely the
result of blood loss-induced disseminated intravascular coag-
ulation or the result of a triggering mechanism, such as varix or
ulcer or both.

The present study had several limitations. First, this was a
retrospective single-center study. In the present study, the pro-
portion of varix was higher than that in previous studies.'**?
Therefore, to assess generalizability and causation, further stud-
ies are needed that include larger sample sizes, multiple cen-
ters, and a prospective design. Second, we did not investigate
serial changes in laboratory test results. In particular, we could
not investigate hemoglobin or BUN levels, which are likely to
change and could affect the scoring systems. Third, patients
who refused endoscopy or intervention were excluded. Most
of these patients were discharged from the ED or transferred.
Thus, we were not able to ascertain the overall MT due to UGIB.
Fourth, the GB and PER scores could not predict MT with the
current sample size, thus careful interpretation is necessary.
Finally, we did not investigate the effects of procedures for he-
mostasis, such as emergent endoscopy, emergent intervention,
and surgery. It is important that future prospective studies ad-
dress this point.

In conclusion, the present study demonstrates that MEW
score had the best prognostic performance for MT among scor-
ing systems in unstable UGIB.
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