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Background and Objectives. The aim of this study was to show whether the level of lactate in venous blood compared with the
Glasgow-Blatchford Bleeding Score (GBS), in patients diagnosed with upper gastrointestinal system (UGI) bleeding in the
emergency department, will help to predict the need for transfusion and prognosis. Materials and Methods. Patients with UGI
bleeding who were admitted to the emergency department were included in the study. The parameters age, gender, referral
complaints, comorbidities, lactate levels in venous blood, GBS, endoscopy findings, length of hospital stay, transfusion amount,
and outcome of patients were recorded in the data collection form. Results. A total of 139 patients were included in the study.
The most common complaints were melena (38.1%) and hematemesis (32.4%). The most frequent endoscopic diagnosis was
duodenal ulcer (40.3%). The cutoff value of the venous blood lactate level for the prediction of the need for red blood cell
transfusion was 1.58mmol/L, and the cutoff value for GBS was 9.5. While 124 patients were discharged, 15 patients died. The
mean value of venous lactate in survived patients was 2.37mmol/L and 4.80 in dead patients. This difference was statistically
significant (p = 0:044). The cutoff value of lactate for the prediction of mortality was 2.32mmol/L, and the cutoff value for GBS
was 13.5. Conclusions. The venous blood lactate value of a patient who was admitted to the emergency department with UGI
bleeding might be helpful in predicting the transfusion needs of the patient and predicting the mortality.

1. Introduction

Upper gastrointestinal system (UGI) bleeding is one of the
most common reasons of admission to the emergency
department [1]. Despite all advances in pharmacological
and interventional treatment methods, the mortality rate is
still between 4 and 14% [2, 3].

Many risk scores have been developed for the early pre-
diction of the high mortality and morbidity rates of UGI
bleeding. With the scoring systems developed, whether the
patients can be discharged early, the need for blood transfu-
sion, urgent endoscopy and surgical intervention, and the
risk of recurrence and mortality are tried to be estimated
[4, 5]. The Glasgow-Blatchford Bleeding Score (GBS) system
is a scoring system developed to estimate the need for clinical

intervention (blood transfusion, endoscopy, or surgery) in
patients with UGI bleeding, using basic clinical and labora-
tory variables, without the use of endoscopic data [6, 7].
However, evidence of prediction of transfusion requirement,
recurrent bleeding, and mortality was also shown in studies
with GBS [7].

Lactate is a useful prognostic biomarker that can be
measured from both venous and arterial blood, showing
tissue hypoxia and hypoperfusion. Studies on lactate
focused on the relationship between mortality and mor-
bidity, especially in septic patients and intensive care
patients. Many medical conditions such as sepsis, seizures,
intoxication, severe trauma, hypovolemic, or cardiogenic
shock may increase the level of lactate. Serum lactate eleva-
tion is also used to estimate the severity of the disease and
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the risk of mortality [8–10]. Lactate, although elevated in
most severity patients admitted to the emergency department
with UGI bleeding, is still not routinely involved in any risk
classification [11].

The aim of our study was to show whether the level of
lactate in venous blood, compared with GBS, in patients
presenting with UGI bleeding to the emergency department,
will help to predict the need for transfusion, length of
hospital stay, and prognosis.

2. Materials and Methods

The observational, prospective study was carried out with the
joint work of Adana City Training and Research Hospital
Adult Emergency Medicine Clinic and Gastroenterology
Clinic. Patients with UGI bleeding who were admitted to
the emergency department between 1 June 2018 and
31 May 2019 were included in the study. The study was
started after the approval of the Cukurova University
Medical Faculty Non-Interventional Clinical Research Ethics
Committee meeting numbered 77 and Decision 7, dated 4
May 2018, was taken.

2.1. Patients. A total of 139 patients over 18 years of age who
were successively admitted to the emergency department
during the study period with complaints of hematemesis,
melena, dizziness, or syncope and with a diagnosis of UGI
bleeding with endoscopy were included in the study. Patients
with lower gastrointestinal bleeding, who did not accept
endoscopy, and who had an infection in addition to UGI
bleeding were excluded from the study. Informed consent
was collected from the patients or from their next of kin if
they were unable to consent.

2.2. Data Collection and Measurements. In addition to
demographic information such as age and gender, referral
complaints, comorbidities, lactate levels in venous blood,
Glasgow-Blatchford scores, endoscopy findings, hospitaliza-
tion duration, transfusion amount, and outcome of patients
were recorded in the data collection form.

Blood transfusion decision was planned according to the
hemodynamical status and hemoglobin values of the
patients. If patients with active bleeding and hypovolemia
were not hemodynamically stable with appropriate fluid
resuscitation, blood transfusion was performed even if the
hemoglobin level was normal. Blood transfusion was started
in patients with less than 7 g/dL hemoglobin value even in
hemodynamically stable patients. The target hemoglobin
level was >9 g/dL in patients with cardiovascular disease
and 8 g/dL in patients with portal hypertension.

GBS was calculated according to the vital signs and labo-
ratory parameters of the patients at the time of admission in
the emergency room. This score is a risk score based on clin-
ical and laboratory parameters. Scoring is made based on
blood urea nitrogen (BUN), hemoglobin value, systolic blood
pressure, heart rate, and existence of melena, syncope, con-
gestive heart disease, and liver disease. It can be a mini-
mum of 0 and a maximum of 23. Initial studies have
shown that patients with a score of “0” are at very low risk

for adverse clinical outcomes and are unlikely to benefit
from therapeutic endoscopy. These patients are said to be
safely discharged from the emergency department without
endoscopy [6].

The venous blood lactate level was measured by
Radiometer ABL90 FLEX (Radiometer, Copenhagen, Den-
mark). Lactate levels were studied from venous blood before
any medical treatment at the time of referral to the emer-
gency room.

2.3. Primary Endpoint. The effect of calculated GBS and
lactate levels on mortality, red blood cell transfusion
requirement, and duration of hospitalization were com-
pared. Primary endpoint for this study is mortality during
hospitalization. Secondary endpoints include the need for
red blood cell transfusion and the number of days of
hospitalization.

2.4. Statistical Analysis. The SPSS 21 package program was
used for the statistical evaluation of the data obtained in the
study (SPSS Inc., Chicago, Illinois, USA) [12]. While
continuous data were summarized as the mean and standard
deviation, categorical data were summarized in terms of
numbers and percentages. The Kolmogorov-Smirnov test
was used to compare the mean values of the parameters,
and for evaluations with a histogram, the Student t-test was
used in cases where the variables were normally distributed,
and the Mann–Whitney U test was used when they were
not normally distributed. Pearson correlation analysis was
used to explain the relationship between two parametric
numerical variables. The receiver operating characteristic
(ROC) curve was used to determine the accuracy of clinical
scores and lactate levels in measuring mortality. According
to this method, the criterion for the best test definition was
accepted as 100% sensitivity, false positivity is zero
(1‐specificity = 0), the area under the curve (AUC) is 1, and
the diagnostic value of AUC is p < 0:05. The Youden
index, where the highest sensitivity and specificity of the
ROC curve is taken, was used to determine the cutoff
value. Sensitivity and specificity parameters were calculated
with a 95% confidence interval in order to determine the
accuracy of the diagnostic test. p < 0:05 was taken as the
statistical significance level.

3. Results

3.1. Population Characteristics. The final study population
included 139 patients whose flowchart is given in Figure 1.
28.1% (n = 39) of the patients were female, and 71.9%
(n = 100) were male. The mean age of the patients was
63:34 ± 17:06 years (min 21 years–max 95 years). The most
common complaints were melena (38.1%) and hematemesis
(32.4%). The most common comorbidity was heart disease
(36%). The most common medication that could cause
bleeding was antiplatelet (35.3%). The most frequent endo-
scopic diagnosis was duodenal ulcer (40.3%). 46.04% of the
cases had tachycardia (pulse > 100 beats/min), and 21.5%
had hypotension (systolic blood pressure < 90mmHg).
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Characteristics of patients according to the requirement
of transfusion and survival are summarized in Tables 1 and 2.

3.2. Lactate Parameters and GB Scores with Prediction for
Outcomes. 114 (82%) of the patients had a red blood cell
transfusion; 44 (31.6%) had both red blood cell and fresh fro-
zen plasma transfusion. The correlations between red blood
cell transfusion and clinical scores showed that the need for
transfusion with erythrocyte suspension showed a statisti-
cally significant but weak correlation with lactate (r = 0:117;
p = 0:044), and it was statistically significant and moderately
correlated with GBS (r = 0:520; p < 0:001).

The graph of the ROC analysis to determine the predic-
tion of the need for transfusion of red blood cell by lactate
values and GBS is presented in Figure 2. In the conducted
analytical evaluations, the AUC value of GBS (AUC: 0.904,
95% CI 0.848-0.961, p = <0:001) was found to be higher than
that of lactate (AUC:0.689, 95% CI 0.590-0.788, p = 0:003).
When the cutoff value of lactate for the prediction of the need
for red blood cell transfusion was taken as 1.58mmol/L, the
sensitivity was determined as 70.3% and specificity as 60%;
when the cutoff value for GBS was taken as 9.5, sensitivity
was calculated as 83.3% and specificity as 80% (Table 3).

While 124 (89.21%) of the patients were discharged, 15
(10.79%) were dead. The mean number of days of hospitali-
zation of all patients was 5.22. The mean day of hospitaliza-
tion for patients who were discharged was 5:47 ± 4:07 (min:

1; max: 24), and 3:2 ± 3:16 (min: 1; max: 13) was the mean
day of hospitalization for dead patients. The difference
between the duration of hospitalization between discharged
and dead patients was found to be statistically significant
(p = 0:040).

Correlations between hospital stay duration and clinical
scores showed that the duration of stay of patients weakly
but statistically significantly correlated with GBS (r = 0:258;
p = 0:002); as this score increased, the duration of stay was
also seen to increase. However, there was no statistically sig-
nificant correlation between the lactate level (r = 0:137; p =
0:114) and the hospitalization duration.

The mean lactate value measured from venous blood was
2.63mmol/L in all patients at the time of admission. The
mean value of venous lactate in nonmortal patients was
2.37mmol/L and 4.80 in mortal patients. This difference
was statistically significant (p = 0:044).

The mean GBS of all patients was 11.5. The mean GBS
was 11.3 in nonmortal patients and 13.3 in the mortal group.
This difference was statistically significant (p = 0:040).

The graph of the ROC analysis to determine the predic-
tive properties of lactate values and GBS in the patient group
is presented in Figure 3. In the conducted analytical evalua-
tions, the AUC value of GBS (AUC: 0.683, 95% CI 0.530-
0.835, p = 0:021) was found to be higher than the value of lac-
tate (AUC: 0.664, 95% CI 0.495-0.834, p = 0:038). When the
cutoff value of lactate for the prediction of mortality was

301,875 patients were admitted to the emergency department during 
the study period

321 patients had gastrointestinal bleeding

176 patients were eligible for inclusion

Final study population:  n = 139 patients
(patients whose blood gases, vital signs, and GBS 

were obtained and recorded on admission and
performed endoscopy were included in the analysis)

Excluded:  n = 37 patients 
for incomplete data

Excluded total n = 145 patients
n = 68 for lower gastrointestinal bleeding
n = 41 for who did not accept endoscopy

n = 36 for who had an infection 

Figure 1: Flow chart of the patients included in the study.
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Table 1: Characteristics of patients according to the requirement of transfusion.

Transfusion group (n = 114) No transfusion group (n = 25) p value

Age (year)

Median ± SD 64:60 ± 16:08 57:6 ± 20:33 0.630

Sex, n (%)

Female 34 (29.8) 5 (20)

Male 80 (70.2) 20 (80) 0.322

Symptoms, n (%)

Melena 44 (38.6) 9 (36) 0.809

Hematemesis 35 (30.7) 10 (40) 0.368

Syncope 10 (8.8) 4 (16) 0.280

Dizziness 13 (11.4) 1 (4) 0.465

Hematochezia 8 (7.0) 1 (4) 0.494

Abdominal pain 2 (1.75) 0 (0) 0.672

Hypotension 2 (1.75) 0 (0) 0.672

Comorbidity, n (%)

Heart disease 44 (38.6) 6 (24) 0.168

Hypertension 35 (30.7) 3 (12) 0.057

Diabetes mellitus 24 (21.1) 4 (16) 0.568

Renal failure 17 (14.9) 3 (12) 0.496

Cancer 18 (15.8) 1 (4) 0.197

Liver disease 10 (8.8) 1 (4) 0.689

Any other major comorbidities 11 (9.6) 2 (8) 0.014

No comorbidities 23 (20.2) 12 (48) 0.004

Medications, n (%)

Antiplatelet 43 (37.7) 6 (24) 0.193

Anticoagulant 21 (18.4) 4 (16) 0.517

NSAID 16 (14) 6 (24) 0.232

No medications 32 (28) 12 (48) 0.086

Endoscopic findings, n (%)

Duodenal ulcer 47 (41.2) 9 (36) 0.629

Gastric ulcer 27 (23.7) 7 (28) 0.649

Esophageal variceal bleeding 12 (10.5) 3 (12) 0.734

Esophageal ulcer/erosive esophagitis 11 (9.6) 2 (8) 0.575

Erosive gastritis 9 (7.9) 3 (12) 0.452

Esophageal cancer 8 (7) 0 (0) 0.350

Gastric cancer 0 (0) 1 (4) 0.180

Endoscopic hemostasis, n (%)

Sclerotherapy+heater probe 34 (29.8) 3 (12) 0.068

Sclerotherapy 14 (12.2) 4 (16) 0.742

Band ligation 7 (6.1) 2 (8) 0.664

Sclerotherapy+argon plasma coagulation 7 (6.1) 1 (4) 0.561

Sclerotherapy+hemoclip 7 (6.1) 0 (0) 0.351

Sclerotherapy+band ligation 3 (2.6) 0 (0) 0.549

Argon plasma coagulation 3 (2.6) 0 (0) 0.549

No endoscopic hemostasis 39 (34.2) 15 (60) 0.017

Rebleeding, n (%) 23 (20.2) 2 (8) 0.248

Surgery need, n (%) 4 (3.5) 0 (0) 0.448
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taken as 2.32mmol/L, the sensitivity was determined as
66.7% and specificity as 63.7%; when the cutoff value for
GBS was taken as 13.5, sensitivity was calculated as 66.7%
and specificity as 71% (Table 4).

4. Discussion

Many risk scores have been developed for the early predic-
tion of the high mortality and morbidity rates of UGI bleed-
ing. The objective of the developed scoring systems is to
determine low-risk patients early and discharge them and
to enable the early access of high-risk patients to the emer-
gency critical care that they need [13]. The most important
outcome for these risk scores is the mortality of patients.
Other important outcomes are patients’ need for blood trans-
fusion, emergency endoscopy and surgical intervention, risk
of relapsing, and length of hospital stay [4]. In our study,
GBS and lactate were compared in terms of their ability to
predict the need for transfusion, number of days of hospital-
ization, and mortality in patients who are admitted with UGI
bleeding. Our study is important because, unlike other stud-
ies, the relationship between the serum lactate level and red
blood cell transfusion requirement and mortality is similar
to that of GBS. We found that if the serum lactate level was
higher than 1.58mmol/L, the need for erythrocyte suspen-
sion increased, and the mortality is increased significantly if
it was more than 2.32mmol/L.

Hyperlactatemia can be seen during many conditions
that cause tissue hypoxia and organ dysfunction, such as
shock, sepsis, seizure, and serious trauma. In anaerobic con-
ditions, pyruvate is converted to lactic acid by lactate dehy-
drogenase. Hyperlactatemia seen during UGI bleeding
occurs through many different mechanisms. The tissue hyp-
oxia state caused by hypovolemia due to hemorrhage causes
more lactate production than can be used due to the anaero-
bic conditions it creates, and hyperlactatemia is developed
[14]. In addition, experimental studies have shown that the
intestine is sensitive to hypoperfusion. While there is no
change in systemic oxygen consumption during bleeding,
intestinal oxygen intake is compromised due to mesenteric
reflex vasoconstriction [15]. This vasoconstriction causes tis-
sue hypoxia and continues even if the hemodynamic param-
eters (pulse, blood pressure, hemoglobin value, and urine
output) improve due to effective fluid and blood resuscita-

tion. Proof of tissue hypoxia is an increased lactate value
and a decreased level of mixed venous oxygen saturation
[16, 17]. An important place of use of the increased lactate
value in the clinic is the detection of patients with secret
UGI bleeding, whose pulse and hemoglobin values are nor-
mal. Therefore, we think that an increased lactate value can
help to detect early gastric bleeding and support effective tri-
age, especially in crowded emergency services. In a study, it
was found that the lactate level was proportional to the
increase in mortality in patients with UGI bleeding; the mean
lactate level of patients was 1.95mmol/L, while the mean
level of surviving patients was 1.9mmol/L, and the mean
level of mortal patients was 4.6mmol/L. The mortality risk
of patients with lactate levels above 4mmol/L increased 6.4
times (odds ratio) [14, 16, 17].

In a study of 154 patients admitted to the intensive care
unit, lactate clearance was studied to determine the active
bleeding of UGI. In this study, lactate clearance was found
to be useful in detecting active bleeding [18]. In another study
involving 133 patients with UGI bleeding, the mean lactate
level determined in patients with and without mortality was
8.8mmol/L and 2mmol/L, respectively. It was determined
that mortality increased as serum lactate levels increased.
Lactate was found to have high sensitivity and low specificity
in determining mortality [13]. In our study, as in other stud-
ies, serum lactate levels were correlated with mortality. In our
study, the mean lactate level measured from venous blood
was 2.63mmol/L for all patients, 2.37mmol/L for surviving
patients and 4.80mmol/L for mortal patients. This difference
was statistically significant (p = 0:044). The threshold for pre-
dicting mortality was 2.32mmol/L for lactate (66.7% sensi-
tivity, 63.7% specificity).

The mean GBS of all patients was 11.5. The mean GBS
was 11.3 in nonmortal patients and 13.3 in mortal patients.
This difference was statistically significant (p = 0:040). GBS
is a scoring system developed to predict the need for medical
intervention in patients with UGI bleeding. However, in later
studies, it was suggested that GBS could be used for mortality
prediction, since patients who ended with mortality had
higher GBS than those who were discharged [19]. In our
study, GBS was found to be statistically significantly higher
in patients with mortality.

Preventing unnecessary transfusions will reduce both
transfusion-related complications and reduce costs. The

Table 1: Continued.

Transfusion group (n = 114) No transfusion group (n = 25) p value

Prognosis

Survival 99 (86.8) 25 (100) 0.073

Nonsurvival 15 (13.2) 0 (0)

Hypotension (SBP < 90mmHg), n (%) 29 (25.4) 1 (4) 0.007

Tachycardia (pulse > 100 beats/min), n (%) 54 (47.4) 10 (40) 0.813

Hemoglobin value (g/dL), median ± SD 8:4 ± 2:24 12:06 ± 1:98 <0.001
Blood urea nitrogen value (mg/dL), median ± SD 55:8 ± 30:6 36:2 ± 19:2 0.003

Venous lactate value (mmol/L), median ± SD 2:86 ± 2:49 1:58 ± 0:68 <0.001
Glasgow-Blatchford Score value, median ± SD 12:4 ± 3:05 7:12 ± 2:7 <0.001
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Table 2: Characteristics of patients according to survival.

Survival group (n = 124) Nonsurvival group (n = 15) p value

Age (year)

Median ± SD 62:7 ± 17:28 68 ± 14:8 0.264

Sex, n (%)

Female 34 (27.4) 5 (33.3)

Male 90 (72.6) 10 (66.6) 0.761

Symptoms, n (%)

Melena 50 (40.3) 3 (20) 0.126

Hematemesis 36 (29) 9 (60) 0.021

Syncope 14 (11.3) 0 (0) 0.363

Dizziness 13 (10.5) 1 (6.6) 0.537

Hematochezia 8 (6.5) 1 (6.6) 0.654

Abdominal pain 1 (0.8) 1 (6.6) 0.205

Hypotension 2 (1.6) 0 (0) 0.795

Comorbidity, n (%)

Heart disease 47 (37.9) 3 (20) 0.172

Hypertension 33 (26.6) 5 (33.3) 0.554

Diabetes mellitus 25 (20.2) 3 (20) 0.646

Renal failure 17 (13.7) 3 (20) 0.454

Cancer 12 (9.6) 7 (46.6) 0.001

Liver disease
Any other major comorbidities

8 (6.5)
12 (9.7)

3 (20)
1 (6.6)

0.099
0.168

No comorbidities 34 (27.4) 1 (6.6) 0.115

Medications, n (%)

Antiplatelet 46 (37.1) 3 (20) 0.191

Anticoagulant 22 (17.7) 3 (20) 0.734

NSAID 20 (16.1) 2 (13.3) 0.565

No medications 37 (29.8) 7 (46.6) 0.394

Endoscopic findings, n (%)

Duodenal ulcer 51 (41.1) 5 (33.3) 0.561

Gastric ulcer 32 (25.8) 2 (13.3) 0.360

Esophageal variceal bleeding 15 (12.1) 0 (0) 0.371

Esophageal ulcer/erosive esophagitis 10 (8.1) 3 (20) 0.150

Erosive gastritis 11 (8.9) 1 (6.6) 0.620

Esophageal cancer 4 (3.2) 4 (26.6) 0.005

Gastric cancer 1 (0.8) 0 (0) 0.892

Endoscopic hemostasis, n (%)

Sclerotherapy+heater probe 33 (26.6) 4 (26.6) 0.605

Sclerotherapy 18 (14.5) 0 (0) 0.218

Band ligation 8 (6.5) 1 (6.6) 0.654

Sclerotherapy+argon plasma coagulation 7 (5.6) 1 (6.6) 0.609

Sclerotherapy+hemoclip 7 (5.6) 0 (0) 0.441

Sclerotherapy+band ligation 2 (1.6) 1 (6.6) 0.292

Argon plasma coagulation 1 (0.8) 2 (13.3) 0.031

No endoscopic hemostasis 48 (38.7) 6 (40) 0.923
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proportion of patients undergoing blood transfusions due
to UGI bleeding was 32% and 63.6% in different studies
[19, 20]. In our study, red blood cell transfusion was per-
formed in 82% of the patients. The reason for this high rate
is that our hospital is the only center that can perform an
endoscopy 24/7 in our city. All UGI bleeding patients are fre-
quently referred to our hospital without transfusions.
Patients who are older and have more comorbidities should

be approached more sensitively when it comes to blood
transfusions because of their low tolerance to anemia and tis-
sue hypoxia. In our study, the advanced average age of
patients, 75% of them having at least one comorbid disease,
and the use of anticoagulant or antithrombotic drugs in
53% of the cases are considered to be other conditions
increasing the frequency of transfusions. Other patients
who underwent transfusions had active bleedings clinically

Table 2: Continued.

Survival group (n = 124) Nonsurvival group (n = 15) p value

Rebleeding, n (%) 22 (17.7) 3 (20) 0.734

Surgery need, n (%) 3 (2.4) 1 (6.6) 0.370

Hypotension (SBP < 90mmHg), n (%) 23 (18.5) 7 (46.6) 0.104

Tachycardia (pulse > 100 beats/min), n (%) 53 (42.7) 11 (73.3) 0.445

Hemoglobin value (g/dL), median ± SD 9:1 ± 2:62 9:1 ± 2:46 0.961

Blood urea nitrogen value (mg/dL), median ± SD 47:9 ± 23:5 88:3 ± 48:6 0.006

Venous lactate value (mmol/L), median ± SD 2:37 ± 1:8 4:8 ± 4:2 0.044

Glasgow-Blatchford Score value, median ± SD 11:3 ± 3:6 13:3 ± 3:4 0.040

ROC curve
1,0

0,8

Se
ns

iti
vi

ty

0,6

0,4

0,2

0,0
0,0 0,2 0,4 0,6 0,8 1,0

1 − specificity

Source of the curve
Lactate
GBS
Reference line

Figure 2: ROC curves showing comparisons of lactate and GBS in predicting need for red blood cell transfusion.

Table 3: ROC analysis of lactate values and GBS for need for red blood cell transfusion.

AUC SD 95% CI Cutoff Sensitivity Specificity p

GBS 0.904 0.029 0.848-0.961 9.5 83.3 80 <0.001
Lactate 0.689 0.050 0.590-0.788 1.58 70.2 60 0.003

AUC: area under the curve; CI: confidence interval; GBS: Glasgow-Blatchford Bleeding Score; SD: standard deviation.
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or endoscopically, and transfusions were performed with the
expectation that their hemodynamic values would decrease
rapidly and their hemodynamic status would worsen. In
our study, the threshold value for the predictability of eryth-
rocyte suspension transfusion requirement was 1.58mmol/L
for lactate and 9.5 for GBS. Lactate value was found to be sta-
tistically significant but poorly correlated with predicting the
need for red blood cell suspension transfusion, and GBS was
statistically significant and moderately correlated. In other
words, the higher the lactate value and the GBS score, the
higher the need for transfusion of red blood cell. GBS is
calculated according to hemoglobin value, vital signs, clinical
conditions, and BUN. In UGI bleedings, the transformation
of blood proteins into urea by intestinal bacteria causes its
absorption from the intestine, and hypovolemia causes an
increase in blood urea nitrogen (BUN) [21]. This means
higher BUN and lower hemoglobin values in patients with
severe hemorrhage, meaning a higher GBS. Therefore, it is
thought that GBS can better estimate the need for
transfusion.

The cutoff value of lactate for predicting the need for
transfusion was 1.58mmol/L. This level was lower than
2.5mmol/L from another study conducted on patients with
traumatic hemorrhagic shock [22] and 4mmol/L from
another study conducted on severe sepsis or septic shock
[23]. The higher cutoff value in sepsis may be due to simulta-
neous bacteremia and liver damage in sepsis [24]. Traumas
are often emergency situations affecting young adult patients.
The mean age of the study was 38.5 years in studies where
patients with traumatic hemorrhagic shock are included
[22]. In our study, it is thought that the cutoff value deter-
mined for the need for transfusion is higher because of the
comorbidities mentioned, the drugs used, and the lower age
in these patients.

5. Conclusion

GBS is difficult to remember because it consists of many
parameters. It also takes time to work on the Hb and BUN
values. Lactate is a single biomarker that can be looked up

ROC curve
1,0

0,8

Se
ns

iti
vi

ty
0,6

0,4

0,2

0,0
0,0 0,2 0,4 0,6 0,8 1,0

1 − specificity

Source of the curve
Lactate
GBS
Reference line

Figure 3: ROC curves showing comparisons of lactate and GBS in predicting hospital mortality.

Table 4: ROC analysis of lactate values and GBS for hospital mortality.

AUC SD 95% CI Cutoff Sensitivity Specificity p

GBS 0.683 0.078 0.530-0.835 13.5 66.7 71 0.021

Lactate 0.664 0.086 0.495-0.834 2.32 66.7 63.7 0.038

AUC: area under the curve; SD: standard deviation; CI: confidence interval; GBS: Glasgow-Blatchford Bleeding Score.
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at the bedside, where we can learn the results with the
blood gas device in minutes. As a result, lactate value
might be helpful in predicting the need for transfusion
and predicting mortality. We think that an increased lac-
tate value may help to detect early gastric bleeding and
support effective triage, especially in crowded emergency
services. Another important issue is that although lactate
elevated in most severity patients admitted to the emer-
gency department with UGI bleeding, it is still not rou-
tinely involved in any risk classification. There is a need
for prospective studies in which combinations of proven
risk scores and lactate are performed.

Data Availability

The study protocol, statistical analysis plan, informed
consent form, analytic code, and main manuscript data
used to support the findings of this study were supplied
by Muge Gulen under license and so cannot be made
freely available. Requests for the access to these data
should be made by contacting Muge Gulen, email
address: muge-gulen@hotmail.com.

Conflicts of Interest

The authors declare no conflict of interest.

Authors’ Contributions

Muge Gulen, Adnan Tas, and Salim Satar worked on concep-
tualization, supervision, and project administration and
handled resources. Muge Gulen and Adnan Tas worked on
methodology. Muge Gulen, Hakan Nazik, and Akkan Avci
worked with software and on validation. Muge Gulen, Adnan
Tas, Hakan Nazik, and Basak Toptas Firat made formal
analysis. Basak Toptas Firat and Akkan Avci worked on
investigation and visualization. Muge Gulen, Adnan Tas,
Salim Satar, and Basak Toptas Firat worked on data curation.
Muge Gulen, Adnan Tas, Salim Satar, and Akkan Avci did
the writing—original draft preparation. Muge Gulen, Adnan
Tas, Salim Satar, and Hakan Nazik did the writing—review
and editing.

References

[1] O. Blatchford, L. A. Davidson, W. R. Murray, M. Blatchford,
and J. Pell, “Acute upper gastrointestinal haemorrhage in
west of Scotland: case ascertainment study,” BMJ, vol. 315,
pp. 510–514, 1997.

[2] M. S. Abougergi, J. P. Charpentier, E. Bethea et al., “A Prospec-
tive, Multicenter Study of the AIMS65 Score Compared With
the Glasgow-Blatchford Score in Predicting Upper Gastroin-
testinal Hemorrhage Outcomes,” Journal of Clinical Gastroen-
terology, vol. 50, pp. 464–469, 2016.

[3] L. Laine, H. Yang, S. C. Chang, and C. Datto, “Trends for inci-
dence of hospitalization and death due to GI complications in
the United States from 2001 to 2009,” American Journal of
Gastroenterology, vol. 107, pp. 1190–1195, 2012.

[4] I. C. Ayık, V. Değerli, G. Yılmaz, and E. Sevim, “Prognostic
usage of lactate levels in patients with upper gastrointestinal

bleeding,” Kafkas Journal of Medical Sciences, vol. 8, no. 2,
pp. 115–120, 2018.

[5] A. J. Stanley, “Update on risk scoring systems for patients
with upper gastrointestinal haemorrhage,” World Journal
of Gastroenterology, vol. 18, pp. 2739–2744, 2012.

[6] O. Blatchford, W. R. Murray, and M. Blatchford, “A risk score
to predict need for treatment for uppergastrointestinal haem-
orrhage,” The Lancet, vol. 356, pp. 1318–1321, 2000.

[7] A. J. Stanley, L. Laine, H. R. Dalton et al., “Comparison of risk
scoring systems for patients presenting with upper gastrointes-
tinal bleeding: International multicentre prospective study,”
BMJ, vol. 356, article i6432, 2017.

[8] A. L. Neville, D. Nemtsev, R. Manasrah, S. D. Bricker, and B. A.
Putnam, “Mortality risk stratification in elderly trauma
patients based on initial arterial lactate and base deficit levels,”
The American Surgeon, vol. 77, no. 10, pp. 1337–1341, 2011.

[9] T. C. Jansen, J. van Bommel, P. G. Mulder, J. H. Rommes, S. J.
M. Schieveld, and J. Bakker, “The prognostic value of blood
lactate levels relative to that of vital signs in the pre-hospital
setting: a pilot study,” Critical Care, vol. 12, no. 6, p. R160,
2008.

[10] M. P. Shrestha, M. Borgstrom, and E. A. Trowers, “Elevated
lactate level predicts intensive care unit admissions, endos-
copies and transfusions in patients with acute gastrointestinal
bleeding,” Clinical and Experimental Gastroenterology,
vol. 11, pp. 185–192, 2018.

[11] T. Wada, A. Hagiwara, N. Yahagi, and A. Kimura, “Lactate
clearance is a predictor of sustained bleeding in emergency
room patients with moderate upper gastrointestinal bleeding,”
Critical care, vol. 17, Suppl 2, p. 239, 2013.

[12] S. P. S. S. Inc, SPSS for Windows. Version 23.0, SPSS Inc.,
Chicago, 2015.

[13] K. El-Kersh, U. Chaddha, R. S. Sinha, M. Saad, J. Guardiola,
and R. Cavallazzi, “Predictive role of admission lactate level
in critically ill patients with acute upper gastrointestinal bleed-
ing,” The Journal of Emergency Medicine, vol. 49, no. 3,
pp. 318–325, 2015.

[14] A. Shah, M. Chisolm-Straker, A. Alexander, M. Rattu,
S. Dikdan, and A. F. Manini, “Prognostic use of lactate to pre-
dict inpatient mortality in acute gastrointestinal hemorrhage,”
The American Journal of EmergencyMedicine, vol. 32, pp. 752–
755, 2014.

[15] D. P. Nelson, C. E. King, S. L. Dodd, P. T. Schumacker, and
S. M. Cain, “Systemic and intestinal limits of O2 extraction
in the dog,” Journal of Applied Physiology, vol. 63, pp. 387–
394, 1987.

[16] T. M. Scalea, S. Maltz, J. Yelon, S. Z. Trooskin, A. O. Duncan,
and S. J. Sclafani, “Resuscitation of multiple trauma and head
injury: role of crystalloid fluids and inotropes,” Critical Care
Medicine, vol. 22, pp. 1610–1615, 1994.

[17] B. Abou-Khalil, T. M. Scalea, S. Z. Trooskin, S. M. Henry, and
R. Hitchcock, “Hemodynamic responses to shock in young
trauma patients: need for invasive monitoring,” Critical Care
Medicine, vol. 22, pp. 633–639, 1994.

[18] T. Wada, A. Hagiwara, T. Uemura, N. Yahagi, and A. Kimura,
“Early lactate clearance for predicting active bleeding in criti-
cally ill patients with acute upper gastrointestinal bleeding: a
retrospective study,” Internal and Emergency Medicine,
vol. 11, pp. 737–743, 2016.

[19] R. V. Bryant, P. Kuo, K. Williamson et al., “Performance of the
Glasgow-Blatchford score in predicting clinical outcomes and

9Gastroenterology Research and Practice



intervention in hospitalized patients with upper GI bleeding,”
Gastrointestinal Endoscopy, vol. 78, no. 4, pp. 576–583, 2013.

[20] D. W. Cheng, Y. W. Lu, T. Teller, H. K. Sekhon, and B. U. Wu,
“A modified Glasgow Blatchford Score improves risk
stratification in upper gastrointestinal bleed: a prospective
comparison of scoring systems,” Alimentary Pharmacology &
Therapeutics, vol. 36, pp. 782–789, 2012.

[21] P. B. Mortensen, M. Nohr, J. F. Moller-Petersen, and I. Balslev,
“The diagnostic value of serum urea/creatinine ratio in distin-
guishing between upper and lower gastrointestinal bleeding. A
prospective study,” Dan Med Bull., vol. 41, no. 2, pp. 237–240,
1994.

[22] M. J. Vandromme, R. L. Griffin, J. A. Weinberg, L. W. Rue, and
J. D. Kerby, “Lactate is a better predictor than systolic blood
pressure for determining blood requirement and mortality:
could prehospital measures improve trauma triage?,” Journal
of the American College of Surgeons, vol. 210, pp. 861–867,
2010.

[23] B. Casserly, G. S. Phillips, C. Schorr et al., “Lactate measure-
ments in sepsis-induced tissue hypoperfusion: results from
the Surviving Sepsis Campaign database,” Critical Care
Medicine, vol. 43, pp. 567–573, 2015.

[24] A. F. Dugas, J. Mackenhauer, J. D. Salciccioli, M. N. Cocchi,
S. Gautam, and M. W. Donnino, “Prevalence and characteris-
tics of nonlactate and lactate expressors in septic shock,”
Journal of Critical Care, vol. 27, pp. 344–350, 2012.

10 Gastroenterology Research and Practice



Stem Cells 
International

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

MEDIATORS
INFLAMMATION

of

Endocrinology
International Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Disease Markers

Hindawi
www.hindawi.com Volume 2018

BioMed 
Research International

Oncology
Journal of

Hindawi
www.hindawi.com Volume 2013

Hindawi
www.hindawi.com Volume 2018

Oxidative Medicine and 
Cellular Longevity

Hindawi
www.hindawi.com Volume 2018

PPAR Research

Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2013
Hindawi
www.hindawi.com

The Scientific 
World Journal

Volume 2018

Immunology Research
Hindawi
www.hindawi.com Volume 2018

Journal of

Obesity
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

 Computational and  
Mathematical Methods 
in Medicine

Hindawi
www.hindawi.com Volume 2018

Behavioural 
Neurology

Ophthalmology
Journal of

Hindawi
www.hindawi.com Volume 2018

Diabetes Research
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Research and Treatment
AIDS

Hindawi
www.hindawi.com Volume 2018

Gastroenterology 
Research and Practice

Hindawi
www.hindawi.com Volume 2018

Parkinson’s 
Disease

Evidence-Based 
Complementary and
Alternative Medicine

Volume 2018
Hindawi
www.hindawi.com

Submit your manuscripts at
www.hindawi.com

https://www.hindawi.com/journals/sci/
https://www.hindawi.com/journals/mi/
https://www.hindawi.com/journals/ije/
https://www.hindawi.com/journals/dm/
https://www.hindawi.com/journals/bmri/
https://www.hindawi.com/journals/jo/
https://www.hindawi.com/journals/omcl/
https://www.hindawi.com/journals/ppar/
https://www.hindawi.com/journals/tswj/
https://www.hindawi.com/journals/jir/
https://www.hindawi.com/journals/jobe/
https://www.hindawi.com/journals/cmmm/
https://www.hindawi.com/journals/bn/
https://www.hindawi.com/journals/joph/
https://www.hindawi.com/journals/jdr/
https://www.hindawi.com/journals/art/
https://www.hindawi.com/journals/grp/
https://www.hindawi.com/journals/pd/
https://www.hindawi.com/journals/ecam/
https://www.hindawi.com/
https://www.hindawi.com/

