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Background: Early recognition and treatment of patients with acute pancreatitis (AP) is important to improve 
prognosis and increase survival. Many scoring systems have been developed to assess the prognosis and disease 
severity in AP. The aim of this study was to compare the effectiveness of the Charlson Comorbidity Index (CCI), 
Bedside Index for Severity in AP (BISAP), and Acute Physiology and Chronic Health Evaluation (APACHE II) scores 
in predicting 30-day mortality and the development of severe AP (SAP) in patients with mild AP (MAP). 
Materials and Methods: This single-center, retrospective, and observational study was conducted with adult 
patients classified as MAP within 48 hours of arrival at the emergency department. Areas under the receiver 
operating characteristic curve (AUC) were calculated for each score to evaluate the effectiveness of the scores 
in predicting the development of SAP and 30-day mortality.  
Results: A total of 1419 patients with MAP were included in the study between January 01, 2018 and April 01, 
2022. In MAP patients, SAP development rate was 14.4%, and the 30-day mortality rate was 1.8%. The accuracy 
of CCI (AUC=0.797±0.015) in predicting the development of SAP was significantly higher than BISAP (AUC 
=0.736±0.019, p<0.001) and APACHE II (AUC =0.755±0.017, p=0.028) scores. The accuracy of CCI (AUC 
0.797±0.040) in predicting 30-day mortality was similar to the BISAP score (AUC 0.790±0.041, p=0.844) and 
APACHE II score (AUC=0.762±0.042, p=0.417). There was no significant difference between the accuracy of BISAP 
and APACHE II scores in predicting the development of SAP (p= 0.196) and 30-day mortality (p=0.462).   
Conclusion: The CCI is a scoring system as effective as BİSAP and APACHE 2 scores in predicting the development 
of SAP and 30-day mortality in patients with MAP in our study population. 
Keywords: Charlson Comorbidity Index, APACHE II, BISAP, Severe Acute Pancreatitis, Prognostic Score. 

Hafif Akut Pankreatitli Hastalarda Şiddetli Hastalığı Tahmin Etmek İçin CCI, BISAP ve 
APACHE II Skorlama Sistemlerinin Karşılaştırılması: Retrospektif Gözlemsel Bir 
Çalışma 
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ÖZ 
Amaç: Akut pankreatitli (AP) hastaların erken tanınması ve tedavisi, prognozu iyileştirmek ve sağkalımı artırmak 
için önemlidir. AP'nin prognozunu ve hastalık şiddetini değerlendirmek için birçok skorlama sistemi 
geliştirilmiştir. Bu çalışmanın amacı, hafif AP'li (MAP) hastalarda the Charlson Komorbidite İndeksi (CCI), Yatak 
başı akut pankreatit şiddet indeksi (BISAP) ve Akut Fizyoloji ve Kronik Sağlık Değerlendirmesi II (APACHE II) 
skorlarının 30 günlük mortaliteyi ve şiddetli AP (SAP) gelişimini öngörmedeki etkinliğini karşılaştırmaktı. 
Gereç ve Yöntem: Bu tek merkezli, retrospektif ve gözlemsel çalışma, acil servise geldikten sonraki 48 saat içinde 
MAP olarak sınıflandırılan erişkin hastalarla yapılmıştır. Skorların SAP gelişimini ve 30 günlük mortaliteyi tahmin 
etmedeki etkinliğini değerlendirmek için her bir skorun alıcı işletim karakteristiği eğrisi altındaki alan (AUC) 
hesaplandı. 
Bulgular: 01 Ocak 2018'den 01 Nisan 2022'ye kadar toplam 1419 MAP hastası çalışmaya dahil edildi. MAP 
hastalarında SAP gelişme oranı %14,4, 30 günlük mortalite oranı ise %1,8 idi. CCI'nin (AUC=0.797±0.015) SAP 
gelişimini tahmin etmedeki doğruluğu, BISAP (AUC =0.736±0.019, p<0.001) ve APACHE II (AUC =0.755±0.017, 
p=0.028) skorlarından anlamlı derecede yüksekti. CCI'nin (AUC 0.797±0.040) 30 günlük mortaliteyi öngörmedeki 
doğruluğu, BISAP skoru (AUC 0.790±0.041, p=0.844) ve APACHE II skoruna (AUC=0.762±0.042, p=0.417) ile 
benzerdi. BISAP ve APACHE II skorlarının SAP gelişimini (p= 0.196) ve 30 günlük mortaliteyi (p=0.462) 
öngörmedeki doğruluğu arasında anlamlı bir fark yoktu. 
Sonuç: Çalışma popülasyonumuz için, Charlson Komorbidite İndeksi MAP'li hastalarda SAP gelişimini ve 30 günlük 
mortaliteyi öngörmede BİSAP ve APACHE 2 skorları kadar etkili bir skorlama sistemidir. 
Anahtar sözcükler: Charlson Komorbidite İndeksi, APACHE II, BISAP, Şiddetli Akut Pankreatit, Skor sistemeleri. 
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Introduction 

Acute Pancreatitis (AP) is one of the most 
common acute gastrointestinal disorders requiring 
hospitalization worldwide. AP imposes a significant 
burden on the health system with an incidence of 
13–45/100,000 person-years 2. The clinical 
spectrum of AP ranges from mild cases to severe 
cases that can result in death 1, 2. AP is divided into 
3 groups as mild, moderate, and severe according to 
the revised Atlanta classification (RAC) 3. Patients 
with mild AP (MAP) usually recover within a few 
days to a week, furthermore, the mortality rate in 
this group is less than 1% 3. Moderate acute 
pancreatitis (MSAP) is characterized by the 
presence of transient organ failure or local/systemic 
complications 3, 4. Severe AP (SAP) is defined as 
permanent organ failure, and patients in this group 
usually have one or more local and/or systemic 
complications 3. SAP may develop in 10% to 20% of 
all AP patients, however, high mortality rates of up 
to 50% can be seen in this group 5, 6.  

The ability to predict its severity can help 
identify patients at increased risk for morbidity and 
mortality, thereby assisting in appropriate early 
triage to intensive care units and the selection of 
patients for specific interventions 7. Many scoring 
systems have been developed to assess the 
prognosis and disease severity in AP 8-10.  The 
Bedside Index of Severity in Acute Pancreatitis 
(BISAP) and the Acute Physiology and Chronic 
Health Evaluation (APACHE II) scores are gaining 
popularity among clinicians as assessment tools 
that provide information about disease severity  10, 

11. However, when the APACHE II score and the 
BİSAP score indicate severe disease, the patient's 
condition is apparent regardless of the score. The 
ability of these two scores to predict the risk of 
severe illness in the subgroup of AP patients who 
have not yet developed organ failure remains 
unclear. Moreover, individual patient response in 
AP patients is highly variable, so scores that do not 
adequately include comorbidities in the calculations 
may be difficult to predict clinical prognosis 12. 

This study focused on a subgroup of AP patients 
classified as MAP by the RAC. We aimed to compare 
the effectiveness of the Charlson Comorbidity Index 
(CCI), BİSAP, and APACHE II scores in predicting 30-
day mortality and SAP development in patients with 
MAP. 

Material-method 

Study design 
We conducted a retrospective, observational 

and cross-sectional study based on the review of the 
clinical documentation databases at our hospital. 
We analyzed the clinical records of patients 

diagnosed with AP between January 01, 2018, and 
April 01, 2022. 
Definitions and classification 

According to the current guidelines of the 
American College of Gastroenterology, those who 
met two or more criteria were considered AP: 1) 
typical upper abdominal pain with acute onset and 
usually radiating to the back, 2) elevation of lipase 
or amylase levels at least three times the normal 
upper range, and 3) findings on abdominal imaging 
consistent with AP 2. AP was classified as MAP, 
MSAP, and SAP according to the 2012 revision of the 
RAC 3. Accordingly, those without organ failure and 
local or systemic complications were considered 
MAP; those with temporary organ failure and/or 
local or systemic complications that resolved within 
48 hours were considered MSAP, and those with 
permanent organ failure that did not resolve within 
48 hours were considered SAP 3. Local and systemic 
complications were defined according to the RAC. 
Accordingly, acute peripancreatic fluid collections, 
pancreatic pseudocysts, acute necrotic collection, 
well-circumscribed wall necrosis, gastric outlet 
dysfunction, splenic and portal vein thrombosis, 
and colonic necrosis were considered local 
complications. As a systemic complication, the 
definition of exacerbation of existing chronic 
diseases due to AP was used 3. Organ failure was 
defined as a score of 2 or more using the modified 
Marshall scoring system for the renal, 
cardiovascular, or respiratory organ system 13. SIRS 
was defined as the presence of at least two of the 
following: heart rate >90 bpm, respiratory rate 
>20/min, or arterial paCO2 <32 mmHg, body 
temperature <36°C or 38°C, leukocyte count 
>12000/ml or <4000/ml. 
Inclusion and exclusion criteria 

Each patient's first episode of mild interstitial AP 
in the study period was included. During the study 
period, patients who visited the emergency 
department (ED) and were hospitalized with the 
diagnosis of AP according to the International 
Classification of Diseases (ICD 10th revision, code K 
85) were scanned from the hospital's electronic 
medical record system (EMRS). The following 
patients were excluded from the study: those 
classified as SAP or MSAP within the first 48 hours 
of arrival at the ED, pregnant, those with recurrent 
AP or pancreatic surgery, and those with missing 
data. 
Study variables 

Demographic characteristics (age, gender, 
comorbidities), vital signs, and laboratory and 
radiological data at the time of arrival to the ED 
were recorded in the study form and analyzed. AP 
patients were categorized as MAP, MSAP, and SAP 
based on their data for the first 48 hours after 
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symptom onset. The clinical outcomes of patients 
with MAP, including progression to SAP, death, and 
hospitalization time, were recorded and analyzed. 
The CCI was calculated based on physician and 
nurse notes from the hospital's EMRS (Table 1) 14. 
The APACHE II and BISAP scores were calculated 
using data from the first 24 hours after the ED visit 
(Table 1). No points were added to the scores for 
missing data. 
Endpoints of the study 

The primary endpoint was SAP development in 
patients with MAP. The secondary endpoint was 
survival within 30 days of ED visits in patients with 
MAP.  
Statistical analysis 

Statistical analyses were performed with SPSS 
23.0 (IBM Corp., Chicago, IL, USA) and MedCalc 
12.3.0.0 (MedCalc Software, Mariakerke, Belgium). 
Normality analyses of the data were conducted 
using histograms and the Kolmogorov‒Smirnov 
test. As appropriate, continuous variables were 

presented as the mean±SD or median (25% to 75% 
interquartile range [IQR]), and categorical variables 
were presented as counts and percentages. 
Normally distributed data were analyzed using 
Student's t-test. Data with abnormal distribution 
were analyzed using Mann–Whitney U tests. 
Intragroup comparisons of the categorical variables 
were made using the chi-square test and Fisher's 
exact test. To evaluate the ability of CCI, APACHE II, 
and BISAP scores to predict SAP development and 
30-day mortality, receiver operating characteristic 
(ROC) curve analysis was performed, and the area 
under the curve (AUC) was compared (Figure 2). 
AUCs derived were further compared using the De 
Long test 15. Sensitivity, specificity, positive 
predictive value (PPV), and negative predictive 
value (NPV) were also calculated based on the 
cutoff values (CCI ≥2, BISAP ≥2, APACHE II ≥8) 
determined according to previous studies (Table 4) 
16, 17. The significance level was taken as P < 0.05. 

 
 

Table1. Parameters used in the scoring systems. 

Charlson Comorbidity Index [14] APACHE II score [8] BISAP [10] 

Age ≥50 years Age>45 years Age >60 years 

Metastatic solid tumor WBC <3000 or >14,900/Ml ≥2 SIRS Criteria 

AIDS Rectal temp <360C or >38.4 0C Pleural effusion present 
Moderate or severe liver disease MAP <70 or >109 mmHg BUN >25 mg/dL  
Moderate or severe renal disease HR <70 or >109 bpm Impaired mental status is defined 

as disorientation, lethargy, 
somnolence, coma, or stupor. 

Diabetes with end-organ damage RR <12 or >24 bpm 

Hemiplegia pH <7.33 or >7.49 

Solid tumor Na+<130 or >149 mEq/L  

Leukemia/ Lymphoma K+ <3.5 or >5.4 mEq/L  

Myocardial infarct PO2 <70 or >200 mmHg  

Congestive heart failure Creatinine <0.6 or >1.4 mg/dl  

Peripheral vascular disease Hematocrit <30% or >45.9%  

CVA/ TIA Chronic Health Points  

Dementia GCS= 15-GCS  

Chronic pulmonary disease   

Connective tissue disease   

Ulcer disease   
Mild liver disease   
Diabetes mellitus   

 

APACHE II Acute Physiology and Chronic Health Evaluation II score, AIDS Acquired Immunodeficiency Syndrome, 
bpm beats per minute, BISAP, Bedside Index for Severity in Acute Pancreatitis, CVA/TIA Cerebrovascular 
accident/ Transient ischemic attack, GCS Glasgow Coma Score, HR, Heart rate, K+ Potassium, MAP Mean Arterial 
Pressure, Na+ Sodium, PO2 arterial partial pressure of oxygen, RR Respiratory Rate, SIRS Systemic inflammatory 
response syndrome, WBC White blood cell count. 
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Table 2. Distribution of general characteristics of patients according to whether severe acute pancreatitis (SAP) has 
developed or not. 

Variable Development of SAP  

No Yes P 

Age, years, median (IQR) 54 (39-69) 69 (57-79) <0.001 

Male, N (%) 742 (56.9) 128 (59.8) 0.418 

Pleural effusion 27 (2.2) 30 (14.8) <0.001 

Comorbidities, n (%) 

   Solid tumor (Metastatic) 5 (0.4) 10 (4.9) <0.001 

   Solid tumor (No metastatic) 28 (2.3) 10 (4.9) 0.035 

   Liver disease (Moderate or severe) 17 (1.4) 9 (4.4) 0.003 

   Liver disease (mild) 160 (13.2) 38 (18.5) 0.041 

   Hemi or paraplegia 10 (0.8) 5 (2.4) 0.036 

   Moderate or severe renal disease 39 (3.2) 19 (9.3) <0.001 

   Diabetes with end-organ damage 39 (3.2) 32 (15.6) <0.001 

   Diabetes without end-organ damage 260 (21.4) 51 (24.9) 0.268 

   Myocardial infarction 70 (5.8) 18 (8.8) 0.098 

   Congestive heart failure 26 (2.1) 11 (5.4) 0.007 

   Peripheral vascular disease 52 (4.3) 13 (6.3) 0.192 

   CVA/ TIA 34 (2.8) 17 (8.3) <0.001 

   Dementia 11 (0.9) 11 (5.4) 0.001 

   Chronic pulmonary disease 194 (16.0) 46 (22.4) 0.023 

   Connective tissue disease 54 (4.4) 13 (6.3) 0.237 

   Peptic ulcer disease 69 (5.7) 9 (4.4) 0.452 

   Body mass index > 25 306 (25.2) 67 (32.7) 0.024 

Laboratory, mean ± SD 

   WBC, 103/uL 14.1 ± 5.5 13.3 ± 6.4 0.131 

   Hematocrit, % 41.2 ± 7.9 42.3 ± 9.5 0.105 

   BUN, mg/dL 22.5 ± 5.4 34.9 ± 9.1 <0.001 

   Sodium, mmol/L 135.7 ± 4.5 131.0 ± 5.8 <0.001 

   Potassium, mmol/L 4.48 ± 0.57 4.17 ± 0.76 <0.001 

   Creatinine, mg/dL 1.34 ± 0.57 1.32 ± 0.78 0.616 

   pH  7.41 ± 0.04 7.40 ±0.05 0.031 

Vital parameters, mean ± SD. 

   Temperature,°C 37.1 ± 0.6 37.0 ± 0.6 0.690 

   MAP, mmHg 111.6 ± 11.7 109.9 ± 15.2 0.134 

   Heart rate, bpm,  81.2 ± 9.6 86.8 ± 12.5 <0.001 

   Respiratory rate, bpm 15.8 ± 2.1 15.7 ±3.2 0.738 

   SpO2, % 96.6 ± 1.69 96.4 ± 1.88 0.106 

Scores, median (IQR) 

   Charlson Comorbidity Index 2 (1-4) 4 (3-6) <0.001 

   BISAP Score 1 (0-2) 2 (1-3) <0.001 

   APACHE II score 5 (4-8) 9 (7-11) <0.001 

 

APACHE II Acute Physiology and Chronic Health Evaluation II, bpm beats per minute, BISAP, Bedside Index for 
Severity in Acute Pancreatitis, BUN Blood urea nitrogen, CVA/TIA Cerebrovascular accident/ Transient ischemic 
attack, IQR Interquartile range, MAP Mean Arterial Pressure, SD standard deviation, SpO2 oxygen saturation, 
WBC white blood cell.
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Table 3. Comparison of statistical data on ROC analyses of CCI, BISAP, and APACHE II scores in predicting the development of SAP in MAP patients. 

Score Cut-off value Patients, n (%) Patients with SAP, n (%) Sensitivity, % Specificity, % PPV NPV AUC (%95 CI) 

CCI ≥2 699 (49.3) 172 (84.7) 83.7 58.9 25.4 95.6 0.797 (0.767-0.827) 

APACHE II ≥8 502 (35.4) 133 (65.5) 51.2 80.8 30.9 90.9 0.755 (0.722-0.788) 

BISAP ≥2 443 (31.2) 139 (68.5) 35.0 88.6 34.0 89.1 0.736 (0.699-0.773) 

 

APACHE II Acute Physiology and Chronic Health Evaluation II, BISAP, Bedside Index for Severity in Acute Pancreatitis, AUC Area under the curve, CCI Charlson Comorbidity 
Index, CI Confidence interval, NPV Negative predictive value, PPV Positive predictive value. 
 

 

 

 

Table 4. Comparison of statistical data on ROC analysis of CCI, BISAP, and APACHE II scores in predicting 30-day mortality in MAP patients. 

Score Cut-off value Patients, n (%) 30-day mortality, n (%) Sensitivity, % Specificity, % PPV NPV AUC (%95 CI) 

CCI ≥2 699 (49.3) 22 (88.0) 88.0 53.5 3.3 99.6 0.797 (0.717-0.876) 

APACHE II ≥8 502 (35.4) 19 (76.0) 60.0 76.9 4.5 99.1 0.762 (0.679-0.844) 

BISAP ≥2 443 (31.2) 20 (80.0) 48.0 85.8 5.7 98.5 0.790 (0.709-0.870) 

 

APACHE II Acute Physiology and Chronic Health Evaluation II, AUC Area under the curve, BISAP, Bedside Index for Severity in Acute Pancreatitis, CCI Charlson Comorbidity 
Index, CI Confidence interval, NPV Negative predictive value, PPV Positive predictive value.



Aydın et al. / Cumhuriyet Medical Journal, 44(4):460-469,2022 

465 

 
 
Ethical aspects 

This study was approved by the ethics 
committee of the research institution (Protocol No: 
2022/157 dated: 09.05.2022) and conducted 
following the Declaration of Helsinki. Due to the 
study's retrospective nature, the requirement for 
informed consent was waived; however, informed 
consent about the risks of AP and all treatment 
modalities was obtained from all patients at their 
first visit. Finally, we used the STROBE checklist for 
cross-sectional studies to design the research and 
write this original article 18.  

Results 

A total of 1419 patients with MAP were included 
in this study (Figure 1). The mean age of the patients 
was 55.2±18.7 years, and 57.4% (n=815) were 
female. The rate of alcohol use in the patients was 
5.4% (n=82). The most common comorbidities were 
diabetes mellitus (27.8%, n=395), chronic lung 
disease (16.9%, n=240), and liver diseases (15.8%, 
n=224). None of the patients had AIDS, Leukemia, 
and Lymphoma. 

All patients included in the study were 
hospitalized and treated in our hospital, and the 
median length of stay was six days (IQR 5-7). In this 
study, 14.4% (n=205) of patients with MAP 
developed SAP. The 30-day mortality rate was 1.8% 
(n=25) in all patients and 11.2% in patients with SAP. 
The median age in patients with SAP was 
statistically higher than that in patients without SAP 
(69 [IQR: 39-69] vs. 54 [IQR: 57-79], p<0.001). There 
was no statistically significant difference between 
the gender regarding SAP development (p=0.458). 
The incidence of many comorbid diseases (solid 
tumor, moderate or severe liver disease, hemi or 
paraplegia, moderate or severe renal disease, 

diabetes with end-organ damage, congestive heart 
failure, cerebrovascular accident or transient 
ischemic attack, dementia, and chronic pulmonary 
disease) in patients with SAP was higher than that in 
patients without SAP. The mean sodium (131.0±5.8 
vs. 135.7±4.5; p<0.001) and potassium (4.17 ±0.76 
vs. 4.48±0.57; p<0.001) concentrations were lower 
in the patient group with SAP than in the patient 
group without SAP.  The mean heart rate was higher 
(86.8±12.5 vs. 81.2±9.6; p<0.001) in the SAP group 
than in the non-SAP group. The demographic 
characteristics, laboratory data, and vital signs of 
patients with and without developed SAP are 
summarized in Table 2. 

ROC curves were plotted for CCI, APACHE II, and 
BISAP scores for predicting the SAP and 30-day 
mortality in patients with MAP (Fig. 2). In predicting 
SAP development, CCI had the highest accuracy 
(AUC= 0.797 ± 0.015), followed by APACHE II (AUC= 
0.755 ± 0.017) and BISAP (AUC= 0.736 ± 0.019). In 
predicting 30-day mortality, the CCI had the highest 
accuracy (AUC= 0.797 ± 0.040), followed by the 
BISAP (AUC= 0.790 ± 0.041) and APACHE II (AUC= 
0.762 ± 0.042). AUCs derived were further 
compared using the De Long test. The accuracy of 
CCI in predicting SAP development was significantly 
higher than BISAP (p<0.001)  and APACHE II 
(p=0.028) scores. The accuracy of CCI in predicting 
30-day mortality was not significantly different from 
the BISAP score (p=0.844) and APACHE II (p=0.417) 
scores. There was no significant difference between 
the accuracy of BISAP and APACHE II scores in 
predicting SAP (p= 0.196) development and 30-day 
mortality (p=0.462).  Sensitivity, specificity, PPV, 
and NPV for cutoff values (CCI ≥2, BISAP ≥3, APACHE 
II ≥8) determined according to previous studies are 
given in table 3 and table 4. 
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Figure 1. Flow chart of the study. 
AP Acute Pancreatitis; ED emergency department, MSAP Moderate Acute Pancreatitis, SAP Severe Acute 
Pancreatitis. 

 

 
Figure 2: Receiver operating characteristic curves of the CCI (Charlson comorbidity Index), BISAP (Bedside Index 
of Severity in Acute Pancreatitis) Score, and APACHE II (Acute Physiology and Chronic Health Evaluation) score 
for the development of Severe Acute Pancreatitis (Fig. A) and 30-day mortality (Fig. B). 
 

  

Adult patients diagnosed with Acute Pancreatitis: 1521

Patients included in the study:  1419

Patients with SAP development: 205 Patients without SAP development: 1214

Excluded

- Classified as SAP or MSAP within the first 

48 hours of arriving at the ED: 58

- Pregnant: 2

- Recurrent AP or pancreatic surgery: 19

- Missing data: 23



Aydın et al. / Cumhuriyet Medical Journal, 44(4):460-469,2022 

467 

Discussion 

In this retrospective study, we focused on a 
subset of AP patients classified as MAP by the RAC. 
We showed that CCI, consisting of demographic 
parameters, can successfully predict SAP risk and 
30-day mortality in MAP patients. ROC curve 
analyses performed in our study showed that CCI 
had a higher AUC value than APACHE II and BISAP in 
predicting the development of SAP in MAP patients. 
In addition, CCI ≥2 had higher sensitivity values than 
APACHE II ≥8 and BISAP ≥3 in predicting both SAP 
development and 30-day mortality. Sensitivity in 
identifying high-risk patients is critical because it is 
essential to avoid misclassifying high-risk as low-risk 
when making decisions about early discharge. 

The APACHE II score can successfully predict 
severity in AP patients; therefore, it has been one of 
the methods of selecting patients for treatment in 
AP studies 3, 19. However, there are some 
controversial cases for the APACHE II score. One of 
the most contentious aspects of APACHE II is the 
complexity of the 12 parameters, plus the limited 
utility of the 24-hour score 20. In addition, the fact 
that it was obtained for the follow-up of intensive 
care patients makes its use in the ED controversial. 
Some limitations in the ability of the APACHE II 
score to classify AP patients for disease severity 
have been reported 21–23. Also, some of the 
parameters it contains may be ineffective in 
predicting the severity of AP. This study observed a 
statistically significant difference in sodium, 
potassium, and pH concentrations between 
patients with and without SAP; however, no 
significant difference was observed for other 
APACHE II parameters such as WBC, hematocrit, or 
creatinine. Unfortunately, more parameters are not 
universally accepted criteria due to their low 
sensitivity and complexity for rapid evaluation. 
Besides good sensitivity and specificity, an ideal 
prognostic score should be simple, use readily 
available parameters, and not expose the patient to 
significant discomfort. For this reason, more 
uncomplicated prediction scores may be needed, 
especially in the clinical practice of emergency 
physicians. The BİSAP score performs similarly to 
the APACHE II score in predicting the outcome in AP. 
Moreover, its calculation is much easier than the 
APACHE II scoring system. The European Society for 
Gastrointestinal Endoscopy recommends using the 
BİSAP score within the first 24 hours of presentation 
as an early indicator of severity and mortality in AP, 
with moderate quality evidence and weak 
recommendation 24. It has been reported that the 
BİSAP score performs well in predicting SAP in 
different patient populations 25, 26. Determining the 
severity of the disease at the time of admission of 

AP patients is an essential factor to be considered. 
Therefore, BİSAP and APACHE II scores are valuable 
for clinicians as assessment tools that provide 
information about organ failure 5, 12. However, these 
scores had not previously been evaluated for 
predicting SAP risk and mortality in a cohort that 
included only MAP patients. This study included 
MAP patients who did not develop organ failure in 
the first 48 hours of admission to the ED. In our 
study, cutoff scores ≥8 for APACHE II and cutoff ≥2 
for BISAP had low NPV and sensitivity in estimating 
SAP risk and 30-day mortality in this patient group.  

CCI has several strengths. It is primarily a score 
based on readily available demographic data. It is 
also easy to calculate. One of the weaknesses of CCI 
for the AP patient group may be the comorbidities 
included or not included in the score. In our study, 
no significant difference was observed between the 
groups with and without SAP in terms of the 
incidence of diabetes without end-organ damage, 
myocardial infarction, peripheral tissue disease, 
connective tissue disease, and peptic ulcer disease. 
CCI may need some revisions to increase its 
effectiveness in predicting prognosis in AP patients. 
Obesity can be included as an additional parameter 
27 
Study Limitations 

There are some limitations to our study. Firstly, 
this was a retrospective analysis; therefore, the 
possibility of selection bias cannot be excluded. 
Second, this study only included AP patients from a 
single center, which may prevent us from spreading 
the results to a broader population. Third, since the 
data on which we base this study are from an 
observational database, the results reported in our 
study should be viewed as a reference only and 
should be further validated externally. 

Conclusion 

In this study, the CCI score was found to be 
effective in predicting the risk of SAP development 
and 30-day mortality among patients with MAP. The 
CCI score can help clinicians in the decision-making 
process for the management of AP patients. 
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