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Abstract. – OBJECTIVE: Acute pancreatitis 
(AP) is the leading cause of hospital admissions 
among gastrointestinal system disorders, and it 
can resolve independently or lead to life-threat-
ening multiple organ failure. Acute pancreati-
tis can have a more severe clinical presenta-
tion in geriatric patients as compared to young-
er patients. In this study, we aimed to eluci-
date the clinical and laboratory characteristics 
of patients aged 65 and older who presented to 
the emergency department with a diagnosis of 
AP and assessed their impact on hospital stay, 
in-hospital mortality, and cost.

PATIENTS AND METHODS: We reviewed the 
records of patients aged 65 and older who pre-
sented to the emergency department and had li-
pase levels measured as exceeding three times 
the upper limit of the reference range during the 
evaluation. We recorded these patients’ vital 
signs, medical histories, laboratory values, and 
etiologies. Using these data, we calculated the 
patients’ clinical scores. 

RESULTS: We recorded data on 218 patients 
who met the inclusion criteria. The median age 
of the patients was 76 (65-113). Of these, 70.6% 
were females, 54.6% had gallstones, 90.4% (n = 
197) were admitted to the general ward from the 
emergency department, and 7.3% (n = 16) were 
admitted to the intensive care unit (ICU). In-hos-
pital mortality was 5.63% (n = 12). The Ranson, 
Glasgow Severity Score (GSS), and Bedside In-
dex for Severity in Acute Pancreatitis (BISAP) 
scores, as well as lactate, procalcitonin, and 
the lymphocyte-albumin ratio, were indepen-
dent predictors of ICU admission and mortality.

CONCLUSIONS: The early diagnosis of AP 
is essential. When a severe disease course is 
likely, initiating treatment promptly becomes 
crucial, especially in patients aged 65 and old-
er. This approach can lead to significant reduc-
tions in both complication rates and treatment 
costs.

Key Words:
Acute pancreatitis, Choledocholithiasis, Emergen-

cies, Geriatrics.  

Introduction

Acute pancreatitis (AP) is the leading cause of 
hospital admissions among gastrointestinal sys-
tem disorders, and it can resolve independently or 
lead to life-threatening multiple organ failure due 
to local and systemic inflammation. Therefore, in 
patients presenting to the emergency department 
(ED) with abdominal pain, the rapid diagnosis 
of AP, the identification of patients at a high risk 
of progressing to severe AP, and early treatment 
strategies are crucial factors that can impact the 
prognosis of the disorder1.

Acute pancreatitis can lead to a more severe 
clinical presentation in patients aged 65 and 
older as compared to younger patients. These 
patients may present to the ED with non-specif-
ic symptoms and delayed onset, and they often 
have comorbidities. Therefore, it is crucial to 
prioritize comprehensive and targeted diagnostic 
procedures and pharmacologic and interventional 
treatments for this age group2.

Scoring systems are frequently used in the 
ED to predict the severity of AP, and age is an 
essential factor in commonly used scoring sys-
tems3. The Ranson score, Glasgow Severity Score 
(GSS), and Bedside Index for Severity in Acute 
Pancreatitis (BISAP) are scoring systems that 
use the patient’s age as an indicator. In Ranson’s 
criteria, being > 70 years old for “biliary pancre-
atitis” and > 55 years old for “alcohol and other 
causes” contribute one point to the score. In the 
GSS, being > 55 years old, and, in the BISAP, 
being > 60 years old contributes to the scoring4. 

In addition, it has been reported5 that various 
laboratory parameters can be used in the ED to 
predict the severity of AP. However, individual 
tests may have low sensitivity and specificity. 

When considering the etiology of AP, gall-
stones, and alcohol are the top two causes. Oth-
er factors, such as hypertriglyceridemia, steroid 
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use, diabetic ketoacidosis, hypercalcemia, and 
complications of endoscopic retrograde cholan-
giopancreatography, are also included among 
potential etiologies. However, there are cases of 
pancreatitis in which the etiology remains un-
clear6,7. 

There is a need for clinical scoring systems 
that can predict the severity of AP in the ED for 
the fragile patient group aged 65 and older. Addi-
tionally, cost-effective, rapid laboratory parame-
ters are required.

In this study, we aimed to elucidate the clinical 
and laboratory characteristics of patients aged 65 
and older who presented to the Ankara Etlik City 
Hospital ED with a diagnosis of AP and assess 
their impact on hospital stay, in-hospital mortal-
ity, and cost.

Patients and Methods

We conducted this study retrospectively after 
obtaining approval from the Ankara Etlik City 
Hospital Clinical Research Ethics Committee 
(Number: AESH-EK1-2023-534). We reviewed 
the records of 405 patients aged 65 and older who 
presented to the adult ED and had lipase levels, as 
measured during the evaluation, exceeding three 
times the upper limit of the reference range (> 180 
U/L) between September 2022 and August 2023.

We excluded patients under the age of 65, those 
who have elevated lipase levels due to non-acute 
pancreatitis causes, those who were not clinically 
compatible with AP, and those who had a con-
firmed diagnosis of pancreatic malignancy. 

We recorded vital signs (temperature, pulse 
rate, blood pressure, oxygen saturation, and body 
temperature), medical histories, initial complete 
blood count, biochemical values, and the etiology 
of pancreatitis for the patients included in the 
study. Using these data, we calculated each pa-
tient’s Ranson, GSS, BISAP, ATLANTA, Harm-
less Acute Pancreatitis Score (HAPS), Balthazar, 
modified Computed Tomography severity index 
(mCTsi), and inflammatory index. We catego-
rized the outcomes of the patients in the ED as 
discharge, admission to the general ward, or 
admission to the intensive care unit (ICU). We 
documented the number of days at which patients 
passed away during their hospitalization. We ex-
amined the number of days of hospitalization in 
the general ward, the number of days in the ICU, 
and the total cost of diagnosis and treatment. 

Statistical Analysis
We analyzed the data using the Statistical 

Package for the Social Sciences (SPSS) for Win-
dows, version 26 (IBM Corp., Armonk, NY, 
USA). We used the Kolmogorov-Smirnov test 
to determine whether the continuous data fol-
low a normal distribution. For continuous data 
that showed a normal distribution, we used the 
t-test for independent samples. We utilized the 
Mann-Whitney U test in our analysis for those 
data that did not follow a normal distribution. 
We represented normally distributed continuous 
data as means ± standard deviations; for data 
that did not follow a normal distribution, we dis-
played them as medians (minimum-maximum). 
We conducted simple and multiple linear-regres-
sion analyses to identify independent predictors 
of mortality and admission to the ICU. We drew 
receiver operating characteristic (ROC) curves to 
determine the predictive power of independent 
predictors that are common to both mortality and 
admission to the ICU. We defined area-under-the-
curve (AUC) values between 0.7 and 0.79 as ac-
ceptable, those between 0.8 and 0.89 as very good 
and those above 0.9 as excellent. We considered 
p < 0.05 to be statistically significant. In the cost 
analysis, we converted the Turkish lira (₺) values 
to € at 1 € = 28.8318 ₺, which is the exchange rate 
as of September 7, 2023.

Results

We recorded the data of 218 patients who met 
the inclusion criteria for the study. The median 
age of the patients was 76 (65-113) years. Of 
these, 70.6% (n = 154) were females. In terms 
of their medical histories, 78.8% had hyperten-
sion, 35.8% had diabetes, 26.1% had coronary 
artery disease, 8.8% had chronic kidney disease, 
10.1% had asthma, 8.3% had heart failure, 5.5% 
had hypothyroidism, 2.8% had hyperthyroidism, 
28.1% had benign prostatic hyperplasia, 5.5% 
had a history of cerebrovascular events, 5.5% had 
atrial fibrillation, 2.3% had Alzheimer’s disease, 
5% had Parkinson’s disease, 1.8% had pulmonary 
thromboembolism, 0.5% had epilepsy, and 0.9% 
had a diagnosis of osteoporosis. 

Regarding the etiology of pancreatitis, 54.6% 
of the patients (n = 119) had gallstones. The pro-
portion of patients in the ED with pancreatitis 
of unknown etiology was 37.6% (n = 82). Of the 
patients, 4.1% (n = 9) received a mass diagnosis 
in the ED without a previously known history. 
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In 3.7% (n = 8) of the patients, other rare causes, 
such as pericolonic abscess, maljunction, and 
cyst, were present. There were no patients with a 
history of alcohol use in the records. 

Of the patients included in the study, 90.4% (n 
= 197) were admitted to the general ward from 
the ED, while 7.3% (n = 16) were admitted to 
the ICU from the ED. Two patients left the ED 
voluntarily, and three patients were discharged. 
A total of 12 patients (5.63%) passed away during 
their hospitalization. The median day of death for 
deceased patients was 17.5 (1-64). 

There was no statistically significant differ-
ence between the survivor and non-survivor pa-
tient groups in terms of systolic blood pressure 
(p = 0.188), diastolic blood pressure (p = 0.907), 
body temperature (p = 0.261), or pulse rate (p = 

0.157). There was a statistically significant differ-
ence in neutrophil (p = 0.002), lymphocyte (p = 
0.005), and neutrophil-lymphocyte ratio (NLR) 
(p < 0.001) measured at the 48th h after patients 
were admitted to the hospital. There was no 
significant difference between these two groups 
in terms of sodium (p = 0.958), potassium (p = 
0.321), or calcium (p = 0.087) values. We display 
other variables for the survivor and non-survivor 
groups in Table I.

There were no significant differences in heart 
rate (p = 0.486), body temperature (p = 0.977), 
sodium (p = 0.424), calcium (p = 0.332), or po-
tassium (p = 0.402) between patients admitted to 
the general ward and those admitted to the ICU. 
There were statistically significant differences in 
neutrophil count at 48 h (p = 0.004), lymphocyte 

Table I. Comparison of clinical and laboratory characteristics between survivor and non-survivor groups.

 Parameter Survivor Non-survivor p

Age (years) 76 (65-113) 76 (67-95) 0.397
Oxygen Saturation (%) 95 (66-100) 93.5 (61-97) 0.012
Hemoglobin (g/dL) 13.2 (7-18.1) 13.2 (9.1-15.7) 0.811
White blood cell (×103/µL) 10.49 (4-31.41) 12.13 (6.18-30.09) 0.112
Neutrophil (×103/µL) 8.68 (2.7-85.5) 10.87 (5.54-28.29) 0.127
Lymphocyte (×103/µL) 1.3 (0.09-124) 0.93 (0.59-2.52) 0.414
Platelet (×103/µL) 242 (2.93-700) 313 (98-606) 0.033
RDW (%) 13.9 (11.8-157) 14.9 (12.4-20.9) 0.49
NLR 6.85 (0.04-155.44) 10.6 (2.36-36.27) 0.139
PLR 185.71 (0.91-4,158.33) 331.8 (38.89-680.9) 0.042
Creatinine (mg/dL) 0.93 (0.18-8.67) 0.97 (0.57-2.38) 0.348
BUN (mg/dL) 19.3 (1.73-78.04) 23.97 (11.64-55.23) 0.229
Lactate (mmol/L) 1.08 (0.63-9.89) 3.28 (1.98-7.14) < 0.001
AST (U/L) 121 (5-1578) 135 (12-511) 0.665
ALT (U/L) 101 (7-841) 58 (7-532) 0.208
Total Bilirubin (mg/dL) 1.36 (0.1-27.3) 1.19 (0.13-5.41) 0.512
Direct Bilirubin (mg/dL) 0.8 (0.01-19.7) 0.39 (0.06-4.88) 0.228
Amylase (U/L) 781 (2-6,371) 1,126.5 (94-3,772) 0.503
Lipase (U/L) 1,588 (34-15,067) 3,074 (232-10,340) 0.095
LDH (U/L) 246.5 (70-2,127) 399 (174-820) 0.007
Glucose (mg/dL) 125 (33-476) 150 (51-301) 0.298
CRP (mg/L) 26.1 (0.06-421) 31.9 (0.29-158) 0.764
Procalcitonin (μg/L) 0.3 (0.02-100) 11.1 (0.32-73.3) < 0.001
Albumin (g/L) 38.1 (20.8-48.1) 33.95 (23.5-41) 0.003
Inflammation Index 4.56 (0.01-611.26) 9.76 (0.91-179.51) 0.107
CRP to Albumin Ratio 0.66 (0-12.35) 0.97 (0.1-6.72) 0.261
Lactate to Albumin Ratio 0.045 (0-0.251) 0.12 (0.058-0.206) < 0.001
LOS (ward) (days) 6 (1-57) 9 (0-49) 0.701
LOS (ICU) (days) 0 (0-21) 3.5 (0-21) < 0.001
LOS (total) (days) 7 (1-71) 17.5 (1-64) 0.097
Cost (€) 135.42 (5.52-5,104.39)  1,458.66 (44.31-6,031.14) 0.002

ALT: Alanine Aminotransferase, AST: Aspartate Aminotransferase, BUN: Blood urea nitrogen, CRP: C-reactive protein, ICU: 
Intensive Care Unit, LDH: Lactate Dehydrogenase, LOS: Length of Stay, NLR: Neutrophil-to-Lymphocyte Ratio, PLR: Platelet-
to-Lymphocyte Ratio, RDW: Red cell distribution width.
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count at 48 h (p = 0.009), and NLR at 48 h (p < 
0.001) between patients admitted to the ward and 
those admitted to the ICU. The values of these 
variables for patients in the ward and ICU are 
presented in Table II.

We presented the scores on the clinical scoring 
systems calculated for patients in the ED accord-
ing to mortality and admission to the ward or ICU 
in Table III.

In a simple linear regression analysis, the 
following variables were found to be significant 
predictors of mortality, along with their respec-
tive regression coefficients (B) and p:
- Saturation (p < 0.001, B = -0.014)
- Platelet (p = 0.001, B = 0.001)
- 48-h Neutrophil (p < 0.001, B = 0.016)

- 48-h Lymphocyte (p = 0.005, B = -0.062)
- 48-h NLR (p = 0.001, B = 0.005)
- Lactate (p < 0.001, B = 0.066)
- Procalcitonin (p = 0.004, B = 0.003)
- Albumin (p < 0.001, B = -0.011)
- Lactate Albumin Ratio (LAR) (p < 0.001, B = 

2.421)
- Ranson (p < 0.001, B = 0.040)
- GSS (p < 0.001, B = 0.049)
- BISAP (p < 0.001, B = 0.073)

However, platelet lymphocyte ratio (PLR) (p 
= 0.701) and lactate dehydrogenase (LDH) (p = 
0.084) were not found to be significant predictors 
of mortality. These results indicate that the listed 
variables statistically correlate with mortality in 
the studied population. 

Table II. . Comparison of clinical and laboratory characteristics between patients admitted to the ward and ICU groups.

 Parameter Ward Admission ICU Admission p

Age (years) 76 (65-113) 74 (66-92) 0.617
Systolic Blood Pressure (mmHg) 137 (50-206) 108 (89-140) < 0.001
Diastolic Blood Pressure (mmHg) 75.52 ± 13.06 63.43 ± 13.24 0.002
Oxygen Saturation (%) 95 (61-100) 94 (84-98) 0.038
Hemoglobin (g/dL) 13.1 (7-18.1) 12.7 (9.9-16.7) 0.471
White Blood Cell (×103/µL) 10.45 (4-31.41) 13.44 (6.98-28.46) 0.042
Neutrophil (×103/µL) 8.61 (2.7-85.5) 11.36 (5.5-25.25) 0.040
Lymphocyte (×103/µL) 1.29 (0.17-124) 0.84 (0.09-2.46) 0.028
Platelet (×103/µL) 242 (2.93-700) 259 (91-606) 0.210
RDW (%) 13.8 (11.8-157) 15 (13-22.6) 0.004
NLR  6.85 (0.04-87.9) 13.35 (2.24-155.44) 0.003
PLR  184.41 (0.91-1,352.94) 290.6 (104.47-4,158.33) 0.009
Creatinine (mg/dL) 0.92 (0.18-7.87) 1.69 (0.57-8.67) 0.001
BUN (mg/dL) 18.7 (1.73-78.04) 27.54 (12.1-76.64) 0.002
Lactate (mmol/L) 1.71 (0.63-7.14) 2.92 (0.97-9.89) 0.005
AST (U/L) 118 (8.43-1,578) 86 (5-850) 0.797
ALT (U/L) 98 (7-841) 55 (7-646) 0.344
Total Bilirubin (mg/dL) 1.4 (0.1-27.3) 1.1 (0.13-5.55) 0.313
Direct Bilirubin (mg/dL) 0.8 (0.01-19.7) 0.45 (0.06-2.74) 0.141
Amylase (U/L) 762 (2-6,371) 933.5 (94-2,565) 0.445
Lipase (U/L) 1,624 (34-15,067) 1,560.5 (583-8,248) 0.792
Triglycerides (mg/dL) 98 (24-799) 114 (64-409) 0.225
LDH (U/L) 242.5 (70-2,127) 442 (150-1,598) 0.001
Glucose (mg/dL) 126 (33-476) 129.5 (51-293) 0.869
CRP (mg/L) 23.67 (0.06-421) 74.7 (0.29-158) 0.004
Procalcitonin (μg/L) 0.3 (0.02-95) 7.82 (0.04-100) 0.001
Albumin (g/L) 38 (20.8-48.1) 36 (23.5-41.5) 0.080
Inflammation Index 4.02 (0.01-611.26) 25.64 (7.29-237.93) < 0.001
CRP/Albumin Ratio 0.65 (0-12.35) 2.22 (0.17-6.72) 0.001
Lactate/Albumin Ratio 0.045 (0-0.206) 0.076 (0.025-0.251) 0.004
LOS (ward) (days) 6 (1-57) 6 (0-30) 0.975
LOS (ICU) (days) 0 (0-21) 6 (0-21) < 0.001
LOS (total) (days) 6 (1-71) 10.5 (6-36) < 0.001
Cost (€) 134.45 (20.13-6,031.14)  908.78 (233.01-5,470.45)  < 0.001

ALT: Alanine Aminotransferase, AST: Aspartate Aminotransferase, BUN: Blood urea nitrogen, CRP: C-reactive protein, ICU: 
Intensive care unit, LDH: Lactate Dehydrogenase, NLR: Neutrophil-to-Lymphocyte Ratio, PLR: Platelet-to-Lymphocyte Ratio, 
RDW: Red cell distribution width, LOS: Length of stay.
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In a simple linear regression analysis, the 
following variables were found to be signifi-
cant predictors of ICU admission, along with 
their respective regression coefficients (B) and p. 
Systolic blood pressure (p < 0.001, B = -0.003), 
diastolic blood pressure (p = 0.002, B = -0.004), 
white blood cell count (p = 0.033, B = 0.008), 
48-h neutrophil (p = 0.008, B = 0.013), 48-h lym-
phocyte (p = 0.014, B = -0.064), NLR (p < 0.001, 
B = 0.004), PLR (p < 0.001, B < 0.001), LDH (p 
< 0.001, B < 0.001), creatinine (p < 0.001, B = 
0.105), blood urea nitrogen (BUN) (p < 0.001, B 
= 0.006), lactate (p < 0.001, B = 0.064), procal-
citonin (p < 0.001, B = 0.005), LAR (p < 0.001, 
B = 2.207), inflammatory index (p = 0.026, B = 
0.001), C-reactive protein (CRP) to albumin ratio 
(p = 0.023, B = 0.020), Ranson (p < 0.001, B = 
0.053), GSS (p < 0.001, B = 0.059), BISAP (p < 
0.001, B = 0.110), ATLANTA (p < 0.001, B = 
0.558), and HAPS (p < 0.001, B = 0.079). These 
results indicate that the listed variables were sta-

tistically associated with the need for ICU admis-
sion in the studied population. 

Oxygen saturation (p = 0.261), neutrophils (p 
= 0.673), lymphocytes (p = 0.532), red cell distri-
bution width (RDW) (p = 0.698), and 48-h NLR 
(p = 0.133) were not significant predictors of ICU 
admission. Similarly, CRP is also not a significant 
predictor of ICU admission (p = 0.062).

On the other hand, Ranson, GSS, and BISAP 
scores, as well as lactate, procalcitonin, and LAR, 
were independent predictors of ICU admission and 
mortality. We presented the numerical results regard-
ing their predictive power for ICU admission and 
mortality, as determined by the ROC curve analysis 
in Table IV and the ROC curves in Figures 1-4. 

Discussion

The frequency of medical care needed in individ-
uals aged 65 and older is increasing with the expect-

Table III. The comparison of mortality and ward/intensive care unit admissions based on clinical scores. 

 Parameter Survivor Non-survivor p Ward admission ICU admission p

Ranson 2 (0-7) 4 (0-7) 0.001 2 (0-6) 3 (1-7) 0.002
GSS 2 (1-8) 4 (2-5) < 0.001 2 (1-6) 3 (1-8) 0.001
BISAP 2 (1-5) 2.5 (1-4) 0.01 2 (1-4) 2.5 (1-5) < 0.001
ATLANTA 0 (0-1) 0 (0-1) 0.947 0 (0-1) 1 (0-1) < 0.001
HAPS 1 (0-2) 1 (0-2) 0.191 1 (0-2) 1 (0-2) 0.01
Balthazar 2 (1-5) 4 (1-5) 0.099 2 (1-5) 3 (1-5) 0.626
mCTsi 2 (0-6) 4 (0-8) 0.107 2 (0-6) 2 (0-8) 0.201

GSS: Glasgow Severity Score, BISAP: Bedside Index for Severity in Acute Pancreatitis, HAPS: Harmless Acute Pancreatitis 
Score, ICU: Intensive care unit, mCTsi: modified Computed Tomography severity index. 

Table IV. Numerical results of ROC curves by mortality and general ward/intensive unit care admission.

  AUC SE 95% CI p

ICU Admission Ranson 0.731 0.061 0.611-0.851 0.002
 GSS 0.744 0.059 0.628-0.860 0.001
 BISAP 0.783 0.057 0.671-0.895 < 0.001
 Lactate 0.702 0.080 0.546-0.858 0.010
 Procalcitonin 0.744 0.070 0.607-0.880 0.002
 LAR 0.721 0.079 0.565-0.876 0.005

Mortality Ranson 0.776 0.082 0.614-0.937 0.001
 GSS 0.808 0.055 0.699-0.916 < 0.001
 BISAP 0.705 0.094 0.522-0.889 0.017
 Lactate 0.876 0.043 0.792-0.960 < 0.001
 Procalcitonin  0.805 0.054 0.698-0.911 0.001
 LAR 0.911 0.031 0.849-0.972 < 0.001

BISAP: Bedside Index for Severity in Acute Pancreatitis, CI: Confidence Interval, GSS: Glasgow Severity Score, ICU: 
Intensive care unit, LAR: Lactate Albumin Ratio, SE: Standardized Error, AUC: Area Under Curve.
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ed lifespan. It has been reported8 that the likelihood 
of severe AP is also increased in this vulnerable age 
group. In this study, we investigated the relationship 
between the clinical characteristics and outcomes 

of geriatric patients diagnosed with AP in the ED 
of Turkey’s largest healthcare institution. We found 
that platelet count, procalcitonin, albumin, lactate, 
and LAR, when based on the laboratory values 

Figure 2. Receiver operating characteristics (ROC) curves of laboratory parameters for mortality.

Figure 1. Receiver operating characteristics (ROC) curves of clinical scores for mortality.
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obtained in the ED, were significant predictors of 
mortality. We also identified that oxygen saturation 
level, Ranson score, GSS score, and BISAP score 
were significant predictors of mortality.

When we examined the patients’ admission 
to the regular ward or the ICU from the ED, we 
found that laboratory values such as white blood 
cells (WBC), NLR, PLR, creatinine, BUN, lac-

Figure 3. Receiver operating characteristics (ROC) curves of clinical scores for intensive care unit admission.

Figure 4. Receiver operating characteristics (ROC) curves of laboratory parameters for intensive care unit admission.
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tate, LDH, procalcitonin, inflammatory index, 
CRP albumin ratio, and LAR were predictors of 
ICU admission. We also found that systolic blood 
pressure, Ranson score, GSS score, BISAP score, 
HAPS score, and ATLANTA score were predic-
tors of ICU admission. When we considered both 
outcomes, we found that scoring systems, such 
as Ranson, GSS, and BISAP scores, as well as 
laboratory values, such as procalcitonin, lactate, 
and LAR, were independent predictors of both 
mortality and ICU admission.

The literature has controversial data regarding 
which scoring system and laboratory values are 
most useful for geriatric patients. Quero et al9 
found that in patients aged 65 and older, AP had 
a higher mortality rate, a higher ICU admission 
rate, and a prolonged length of hospital stay as 
compared to in patients under 65. Furthermore, 
they also observed that a high Ranson score at ad-
mission was an independent predictor of mortali-
ty. On the other hand, Acehan et al10 demonstrat-
ed that the BISAP score was more successful in 
predicting mortality in geriatric patients than the 
mCTsi and Ranson. They also found that for each 
unit increase in the BISAP score, the risk of se-
vere acute pancreatitis increased by 4.7-fold, and 
mortality increased by 12.3-fold. As in the litera-
ture, BISAP and Ranson scores were independent 
predictors of mortality and ICU admission in our 
study. Also, BISAP, Ranson, and GSS scores can 
easily be calculated for geriatric patients in the 
ED and used in the clinical decision-making pro-
cess to predict both ICU admission and mortality.

In Sahiner et al11’s study, the admission rate to 
the ICU for patients 65 and older who were diag-
nosed with AP was 17.4%. In our study, this rate 
was 7.3%. This difference may be due to delayed 
hospital admissions in the geriatric age group in 
the center under study. In addition, our study was 
based on the rate of patients who were admitted 
to the ICU directly from the ED. This rate did not 
include patients who developed intensive-care 
needs while staying in the general ward and were 
subsequently transferred to the ICU.

A study12 involving patients aged 18 and older 
who were diagnosed with AP found statistically 
significant differences between the survivor and 
non-survivor patient groups regarding labora-
tory values, including RDW, creatinine, BUN, 
potassium, albumin, lactate, and LAR. It has 
been found that the ratio of lactate to albumin 
is an independent predictor of 28-day all-cause 
mortality. In our study, there was a significant 
difference in albumin and lactate levels between 

the survivor and non-survivor groups. Both tests 
were independent predictors of mortality. Simi-
larly, LAR was also an independent predictor of 
mortality.

Lactate levels can be used as a prognostic 
marker for AP and various medical conditions re-
quiring critical care in patients who have present-
ed to the ED. Including lactate levels in blood-gas 
analysis offers the advantage of providing rapid 
results in EDs, ICUs, and operating-room settings 
using arterial or venous blood gas13. Wu et al14 
also found that lactate is an independent predictor 
of overall early mortality in patients with AP who 
were admitted to the ICU, and they reported an 
AUC of 0.741 for lactate in their time-dependent 
ROC analysis. In our study, considering that the 
AUC for lactate in predicting mortality in geriat-
ric patients diagnosed with AP was 0.876 and the 
AUC for LAR was 0.911, we can conclude that the 
initial measurement of lactate levels at the time 
of admission to the ED is very useful in terms 
of predicting patients’ prognoses and mortality. 
Additionally, LAR is excellent. Therefore, lactate 
should be one of the first blood tests to be checked 
in geriatric AP patients in the ED.

In a study conducted by Jia et al15 on the Chi-
nese population, it was shown that procalcitonin 
was the most successful test in terms of predict-
ing severe AP in acute biliary pancreatitis, and 
they calculated an AUC of 0.84 for procalcitonin. 
In our study, the AUC for procalcitonin in pre-
dicting ICU admission was 0.744, while it was 
0.805 in predicting mortality. According to our 
results, procalcitonin was acceptable in terms of 
predicting ICU admission and excellent in terms 
of predicting mortality. In our study, lactate was 
better at predicting mortality, while procalcitonin 
was better at predicting ICU admission from the 
ED. Both biomarkers can be confidently used in 
making clinical decisions in EDs.

Deniz et al16 showed that NLR was statisti-
cally significantly higher in the non-survivor 
group among patients admitted to the ICU. Fur-
thermore, in the literature, NLR is highlighted 
as a predictor of an adverse prognosis in acute 
pancreatic biliary diseases17. Our study also 
found that neutrophil levels, lymphocyte levels, 
and NLR measured at 48 h statistically differed 
between the survivor and non-survivor patient 
groups and between the groups admitted to 
the ward and ICU. Therefore, measuring neu-
trophil and lymphocyte counts and calculating 
NLR 48 hours after admission can help predict 
patient mortality.
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Predicting a severe course on the part of AP is 
extremely important in preventing local and sys-
temic complications via early diagnosis and treat-
ment. Preventing a severe course and complica-
tions in AP in this way will also reduce treatment 
costs. In a study conducted in Sweden18, it was 
found that the cost of mild AP in a group of 
patients aged 65 and older was higher than in a 
group under 65 (5,600 ± 2,600 € vs. 4,700 ± 2,200 
€, p = 0.001), while in the younger age group, the 
cost of severe AP was higher (45,000 ± 48,700 
€ vs. 19,400 ± 28,500 €, p = 0.024). The cost of 
patients with severe AP admitted to the ICU was 
significantly higher (39,200 ± 30,600 € vs. 7,700 
± 6,400 €, p < 0.001). The cost of the initial pre-
sentation due to AP was found to be, on average, 
6,600 ± 10,200 €. Another study19 conducted in 
the US revealed that the cost of emergency visits 
related to AP and the average cost of hospitalized 
patients has increased yearly. In our study, there 
was a statistically significant difference in costs 
between patients admitted to the regular ward 
[134.45 (20.13-6,031.14) €] and those admitted to 
the ICU [908.78 (233.01-5,470.45) €] (p < 0.001). 
Similarly, there was a statistically significant 
difference in costs between patients who have 
passed away [1,458.66 (44.31-6,031.14) €] and 
those who did not [135.42 (5.52-5,104.39) €] (p = 
0.002). Given the significant differences in costs, 
early diagnosis, predicting the severity of AP, 
and early treatment will also significantly reduce 
expenses.

Limitations
Although we conducted our study in the largest 

hospital in our country, it is a single-center study. 
Additionally, our hospital opened at the end of 
September 2022, so we could only conduct the 
study with 10 months of data. The percentage of 
patients in the ED with an unclear etiology for 
AP was high. Additionally, no AP patients in the 
records had a history of alcohol use. Finally, the 
study’s retrospective nature conferred the disad-
vantages common to retrospective studies, such 
as data gaps.

Conclusions

In elderly patients diagnosed with AP in the 
ED, Ranson, GSS, and BISAP scores can easily 
be calculated to predict the severity and mortal-
ity of AP. Lactate-level measurement, which can 
yield results within a few minutes through arte-

rial or venous blood-gas analysis, is a significant 
predictor. When the lactate level is divided into 
the albumin level, it becomes an excellent predic-
tor. Furthermore, procalcitonin is an independent 
predictor of severe AP and mortality. 

The early diagnosis of acute pancreatitis is 
essential. When there is a prediction of a severe 
course, promptly initiating treatment becomes 
crucial, especially in patients aged 65 and older. 
This approach can lead to significantly reduced 
complication rates and treatment costs.
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