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INTRODUCTION

The incidence of acute pancreatitis is increasing day by day.
[1] A study evaluating the frequency of acute pancreatitis in 
the USA found that 13–45 out of every 100 000 people 
have acute pancreatitis.[2] In general, while these patients 
receive effective diagnosis and treatment in the emergency 
department, morbidity and mortality rates are still consid-
erable.[3] The increased morbidity and mortality rates are 
due to approximately 25% of patients having severe acute 
pancreatitis and 30% having pancreatitis necrosis.[4] Many 
parameters have been separately evaluated in predicting 
the mortality associated with this disease.[5,6] Many scoring 
systems to evaluate each parameter with a multidisciplinary 

approach are also available, allowing for the prediction of 
prognosis. There is a growing body of research investigating 
the effectiveness of existing and new scoring systems and 
blood parameters in many different diseases.[5,7–10] The main 
purpose of all these scoring systems is the early predic-
tion of mortality. However, in addition to being effective, 
an ideal scoring system should also be simple and clinically 
applicable. There is still a need for a simple, fast, and effec-
tive scoring system to predict prognosis in the early period 
of acute pancreatitis, given that guidelines emphasize the 
efficacy of early targeted fluid therapy in acute pancreatitis 
in the prognosis of the patient in the first 48 h.[11]

Systemic inflammatory response syndrome (SIRS) is a cri-
terion that can be used to determine the severity of acute 
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Objective: In the emergency department, death from acute pancreatitis may be predicted 
using the ED-SAS (emergency department peripheral capillary oxygen saturation, age, and 
systemic inflammatory response syndrome) scoring system.

Methods: One-center cohort observational research method was used in this study. It 
was decided to use a full case study technique. The hospital automation system was used 
to do retrospective screening on individuals who had presented to the emergency depart-
ment with a diagnosis of acute pancreatitis. For the statistical evaluation of ED-SAS scoring 
system’s ability to predict 30-day mortality, the area under the curve (AUC) and receiver 
operating characteristic (ROC) curve were used.

Results: A total of 112 patients were studied, with an average age of 62.5±18.4 years. The 
AUC (95% confidence interval: 0.696–0.856) for the ED-SAS scoring system for the pre-
diction of death in patients with acute pancreatitis was 0.784 (Youden’s index: 0.381), and 
the p-value was 0.001. The ED-SAS’s sensitivity was 57.1%, specificity was 80.9%, positive 
predictive value was 16.7%, and negative predictive value was 96.6% when the cutoff number 
was greater than 1.

Conclusion: The ED-SAS may be used to predict 30-day mortality in individuals with acute 
pancreatitis in the ED.
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pancreatitis.[12] SIRS is defined by a respiratory rate greater 
than 20 beats/min or partial pressure of carbon dioxide 
greater than 32 mmHg, a leukocyte count greater than 
12 000 mm−3 or less than 4000 mm−3 or demonstrating 
10% band formation, fever greater than 38°C or less than 
36°C, and a heart rate greater than 90 beats/min.[12] Mild 
to severe hypoxia also damages the lungs in the early stag-
es of acute pancreatitis, aggravating the condition.[13] ED-
SAS is a three-criteria scoring method that requires the 
presence of two or more SIRS criteria, a minimum age of 
60 years, and oxygen saturation (SpO2) of less than 96%.

The usefulness of this scoring system in predicting acute 
pancreatitis mortality has been examined in the litera-
ture.[10,14,15]

MATERIALS AND METHODS

Study design and participants
Between January 2019 and December 2021, a single-cen-
ter, retrospective, and observational design were used, 
and patients diagnosed with acute pancreatitis in Kartal 
Dr. Lütfi Kırdar City Hospital’s emergency department 
were included. The research was examined and authorized 
as ethical by the hospital’s local ethics committee (ruling 
number: 2022/514/222/19, date: March 30, 2022).

Collecting and processing data
Patients who presented to the emergency department 
with a 3-year history of abdominal pain and were diag-
nosed with acute pancreatitis using the International 
Classification of Diseases (9th revision, code 577.0 or 
10th revision, code K 85) were retrospectively vetted 
using the hospital automation system. These patients’ 
epicrises were evaluated. According to the American 
College of Gastroenterology’s current guidelines, individ-
uals with abdominal pain, high serum enzyme levels, and/
or typical imaging abnormalities were included in the re-
search.[13] Patients aged below 18 years, pregnant women, 
patients with chronic pancreatitis, those with liver fail-
ure, and those whose data could not be reached were 
excluded from the study. Vital signs, blood test results, 
and radiological images recorded at the time of their first 
admission to the hospital were obtained from the hospi-
tal automation system. All the radiological images were 
reevaluated by a radiologist working at the hospital, and 
the data were recorded on the prepared research form. 
Then, the ED-SAS scores of the patients were manually 
calculated using this data form.

Outcome measures
The major outcome measure was the score system’s abil-
ity to predict death in individuals with acute pancreatitis. 
The secondary objective was to determine the predictive 
value of blood test results, imaging data, and vital signs for 
acute pancreatitis prognosis.

Statistics
SPSS v. 19.0 for Windows and MedCalc were used for sta-
tistical analysis. The mean and standard deviation values, as 
well as the numbers and percentage distribution, were used 
to describe the criterion. The Kolmogorov–Smirnov test 
was used to determine if the data were normally distrib-
uted. The receiver operating characteristic (ROC) analysis 
was used to establish the predictive potential of the ED-
SAS scoring system in acute pancreatitis patients. A value 
of p<0.05 was used as a statistically significant threshold.

RESULTS

A total of 112 patients were included in the study, and 
their mean age was 62.5±18.4 years. Of the patients, 78 
(69.7%) were females and 34 (30.3%) were males. Mor-
tality was observed in 6.3% (n=7) of the patients. The 
mean length of hospital stay was determined as 8.1±7.87 
days. Etiologically, 38.4% (n=43) of the patients had biliary 
pancreatitis, 7.1% (n=8) had pancreatitis secondary to hy-
perlipidemia, 3.6% (n=4) had alcoholic pancreatitis, 1.8% 
(n=2) had drug-induced pancreatitis, and 0.9% (n=1) had 
tumor-induced pancreatitis, while idiopathic pancreatitis 
was seen in 37.5% (n=42). In the computed tomography 
examinations, pancreatic edema was detected in 6.3% 
(n=7) of the patients, pancreatitis necrosis in 0.9% (n=1), 
and rectovesical collection in 4.5% (n=5). Table 1 presents 
the minimum, maximum, mean, and standard deviation val-
ues of the vital signs and blood parameters of the patients.

When the survivor and nonsurvivor groups were com-
pared, statistically significant differences were found in rela-
tion to age, respiratory rate per minute, potassium, lactate 
dehydrogenase, calcium, partial oxygen pressure in blood 
gas (SpO2), lactate, bicarbonate (HCO3), partial oxygen 
pressure (pO2), pH, and platelet count (p<0.05) (Table 2).

The area under the curve (AUC) value for the ED-SAS 
scoring system for predicting mortality in patients with 
acute pancreatitis was 0.784 (95% confidence interval [CI]: 
0.696–0.856), Youden’s index was 0.381, and the p-value 
was 0.001 (Fig. 1). The statistical analysis demonstrated that 
this scoring system predicted death in individuals with acute 
pancreatitis statistically substantially (p=0.001). It had a sen-
sitivity of 57.1%, a specificity of 80.9%, a positive predictive 
value of 16.7%, and a negative predictive value of 96.6% for 
this prediction when the cutoff value was >1 (Table 3).

DISCUSSION

Acute pancreatitis is a disease often diagnosed in the emer-
gency department. The diagnosis of acute pancreatitis is 
based on simple criteria specified by the American College 
of Gastroenterology, including abdominal pain, elevated 
serum enzymes, and/or typical findings on radiological im-
aging. However, the Acute Physiology and Chronic Health 
Evaluation II (APACHE II), Ranson, and Bedside Index of 
Severity in Acute Pancreatitis (BISAP) scoring systems, 
which are generally used to predict the prognosis of the 
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disease, may not be very suitable for use at the emergen-
cy department because they require a detailed examina-
tion that takes an extended time. In particular, APACHE 
II contains too many parameters. Ranson scoring requires 
a very long follow-up and includes parameters that are not 
standardized at the emergency department. BISAP scoring 
requires at least one imaging method because it includes 
the variable of the presence/absence of pleural effusion.

The SIRS criteria can be used in many diseases in the 
emergency department due to their simplicity and prac-
ticality.[13] However, their effectiveness and adequacy are 
still debated.[14] In a previous study evaluating 2011 pa-
tients with acute pancreatitis, ED-SAS was found to be 
effective in predicting 30-day mortality,[15] which supports 
our findings. The two most important features that distin-
guish ED-SAS from other scoring methods used in acute 
pancreatitis are the evaluation of age over 60 years and a 
saturation level below 96%. Elderly patients have more co-
morbid diseases and are more exposed to the long-term 
effects of these diseases. Reduced saturation has also been 
considered in the scoring system because it can be an early 
indicator of shock and can be used to predict mortality.

A study comparing ED-SAS with five traditional scoring 
systems in acute pancreatitis found striking results. De-
spite including fewer parameters, ED-SAS was determined 
to be more effective than the Ranson, modified Glasgow, 
and BISAP scoring systems (p<0.05).[10] The ED-SAS score 
alone was reported to be effective both in our study and 
in the previous comparative study (AUC >0.75). The pres-
ence of persistent organ failure for more than 48 h is the 
most important predictor of poor prognosis in acute pan-
creatitis.[11] ED-SAS contains variants that include systemic 

responses to organ failure. This fact is supported by pa-
rameters including both the SIRS criteria and saturation. 
The SIRS criteria are used prognostically in many different 
critically ill patients, including sepsis. The rapid prediction 
of progression to organ failure may help reduce mortality 
in patients with acute pancreatitis.

This study has certain limitations. The retrospective and 
single-centered design constitute an important limitation. 
The evaluation of hospitalization and mortality only due 
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Table 1. Data concerning the variables investigated in the study

 Variable Minimum Maximum Mean number Standard deviation %

Systolic pressure 70.00 123.50 143.36 106.69
Diastolic pressure 40.00 118.00 80.23 11.99
Heart rate 55.00 133.00 78.24 11.78
Fever 35.60 39.40 36.51 0.65
SaO2 80.00 100.00 96.52 3.06
Respiratory rate per minute 12.00 40.00 16.09 3.66
Albumin 2.20 224.00 19.34 24.36
ALT 5.00 2513.00 115.81 278.35
AST 6.00 9397.00 186.40 978.56
CRP 3.11 1360.00 124.64 146.27
Glucose 32.00 374.00 105.11 45.58
Urea 6.00 160.00 31.69 25.10
Sodium 118.00 154.00 138.19 4.32
Potassium 2.70 5.80 3.90 0.58
LDH 114.00 1963.00 310.99 231.12
Calcium 6.47 9.90 8.43 0.60
Chloride 89.00 112.00 101.60 4.49
Creatinine 0.29 7.76 0.85 0.98

SaO2: Saturation of oxygen; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; CRP: C-reactive protein; LDH: Lactate dehydrogenase.

Figure 1. Receiver operating characteristic curve of the ED-
SAS scoring system in the prediction of mortality in patients 
with acute pancreatitis
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Table 2. Comparison of the patient characteristics between the survivor and nonsurvivor groups

    Mean–Median Standard deviation IQR p-value

Length of hospital stay (days) Survivor 7.09–6.0 4.51 0.166
  Nonsurvivor 23.29 14.0 22.49
Age  Survivor 61.51–64.0 18.29 0.029
  Nonsurvivor 76.71 82.0 13.98
Systolic pressure Survivor 145.10–130.5 109.85 0.147
  Nonsurvivor 117.29 119.0 24.36
Diastolic pressure Survivor 80.70–80.0 11.90 0.132
  Nonsurvivor 73.29 72.0 12.04
Heart rate Survivor 77.62–76.5 11.22 0.139
  Nonsurvivor 87.57 88.0 16.65
Fever Survivor 36.50–36.3 0.64 0.775
  Nonsurvivor 36.63 36.3 0.73
SaO2 Survivor 96.61–97.0 2.91 0.779
  Nonsurvivor 95.14 96.0 4.95
Respiratory rate per min Survivor 15.73–16.0 3.19 0.004
  Nonsurvivor 21.43 19.0 6.00
Albumin Survivor 19.76–24.0 24.91 0.061
  Nonsurvivor 13.00 2.9 12.99
ALT Survivor 85.16–53.5 102.21 0.895
  Nonsurvivor 575.57 38.0 994.58
AST Survivor 64.10–32.0 90.91 0.205
  Nonsurvivor 2021.00 46.0 3658.32
CRP Survivor 123.97–94.3 149.04 0.601
  Nonsurvivor 134.67 90.3 103.33
Glucose Survivor 105.72–92.0 45.77 0.785
  Nonsurvivor 96.00 102.0 44.86
Urea Survivor 30.07–24.0 22.88 0.066
  Nonsurvivor 56.00 48.0 43.03
Sodium Survivor 138.03–138.0 4.07 0.847
  Nonsurvivor 140.57 137.0 7.21
Potassium Survivor 3.92–3.9 0.54 0.042
  Nonsurvivor 3.59 3.2 1.06
LDH Survivor 289.19–24.8 212.32 0.001
  Nonsurvivor 638.00 690.0 271.62
Calcium Survivor 8.49–8.47 0.53 0.004
  Nonsurvivor 7.52 7.48 0.87
Chloride Survivor 101.93–102.0 4.07 0.081
  Nonsurvivor 96.57 93.0 7.46
Creatinine Survivor 0.83–0.59 0.97 0.054
  Nonsurvivor 1.24 1.0 0.99
ED-SAS score Survivor 0.82–1.0 0.73 0.007
  Nonsurvivor 1.71 2.0 0.76

The Mann-Whitney U test was used. IQR: Interquartile range; SaO2: Saturation of oxygen; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; CRP: 

C-reactive protein; LDH: Lactate dehydrogenase.

Table 3. Statistical results of the ED-SAS scoring system in the prediction of mortality in acute pancreatitis

 AUC Cut-off Sensitivity Specificity +LR -LR PPV

ED-SAS 0.784 (0.696-0.856) >1 57.1 (18.4-90.1) 80.9 (72.1-88.0) 3.0 0.53 16.7

AUC: Area under the curve; LR: Likelihood Ratios; PPV: Positive Predictive Value.



to acute pancreatitis can be another limitation. There is a 
need for long-term prospective studies that evaluate the 
comorbidities of patients prognostically.

According to our findings, the ED-SAS scoring system is a 
useful tool for reducing mortality in acute pancreatitis. Us-
ing this scoring system in the emergency department can 
help prevent mortality by initiating targeted treatments 
early.
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Amaç: Acil serviste akut pankreatitten ölüm, ED-SAS (Emergency Department periferik kapiller oksijen satürasyonu, yaş ve Sistemik infla-
matuar yanıt sendromu) skorlama sistemi (ED-SAS) kullanılarak tahmin edilebilir.

Gereç ve Yöntem: Bu çalışmada tek merkezli kohort gözlemsel araştırma yöntemi kullanılmıştır. Tam bir vaka çalışması tekniğinin kulla-
nılmasına karar verildi. Hastane otomasyon sistemi ile acil servise akut pankreatit tanısı ile başvuran hastalarda retrospektif tarama yapıldı. 
ED-SAS skorlama sisteminin 30 günlük mortaliteyi tahmin etme yeteneğinin istatistiksel değerlendirmesi için eğri altında kalan alan (AUC) 
ve alıcı işletim karakteristik eğrisi (ROC) kullanıldı.

Bulgular: Yaş ortalaması 62.5±18.4 olan toplam 112 hasta incelendi. Akut pankreatitli hastalarda ölüm tahmini için ED-SAS skorlama sis-
teminin AUC’si (yüzde 95 güven aralığı: 0.696–0.856) 0.784 (Youden indeksi: 0.381) ve p değeri 0.001’dir. ED-SAS’ın duyarlılığı yüzde 57.1, 
özgüllüğü yüzde 80.9, pozitif öngörü değeri yüzde 16.7 ve cut-off sayısı 1’den büyük olduğunda negatif öngörü değeri yüzde 96.6 idi.

Sonuç: ED-SAS, acil serviste akut pankreatitli bireylerde 30 günlük mortaliteyi tahmin etmek için kullanılabilir.

Anahtar Sözcükler: Akut pankreatit; ED-SAS; mortalite.

Acil Serviste Akut Pankreatitte ED-SAS Skorlama Sisteminin Mortalite Prediksiyon
Yeteneğinin Araştırılması
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