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Introduction 

 

An emergency condition such as acute pancreatitis (AP), whose progression can be 

positively influenced and directed toward resolution with minimal organ damage, warrants the 

concerted efforts of both healthcare professionals and researchers in developing the optimal 

management plan. This conviction has guided my choice of research topic. 

The incidence of acute pancreatitis, its associated mortality rate, and the disability 

resulting from this condition are increasing, representing a growing burden on society [1]. As a 

result, the development of prognostic scoring systems for acute pancreatitis has been an 

ongoing concern in the medical community since the previous century. 

Research hypothesis: Certain clinical and biological parameters — including C-reactive 

protein (CRP), serum calcium, leukocyte count, etiology, and pain intensity measured on the 

Visual Analogue Scale (VAS) — may serve as prognostic factors for the severity of acute 

pancreatitis. 

Objective: To develop a new predictive score for severe forms of acute pancreatitis 

tailored to local clinical practice. 
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I. General section 

1. Acute Pancreatitis 

1.1. Definition, Epidemiology, Etiology, Pathophysiology and Anatomical pathology 

Acute pancreatitis (AP) is a heterogeneous condition, briefly defined as acute 

inflammation of the pancreas, with variable clinical evolution. Its incidence rate varies across 

different regions. The most common etiologies are alcohol consumption and biliary tract 

disease. The pathophysiological mechanisms of AP are not yet fully elucidated. Its 

multifactorial pathogenesis involves calcium (Ca²⁺) overload, premature activation of 

trypsinogen, impaired autophagy, endoplasmic reticulum (ER) stress, and the involvement of 

exosomes [2]. From a histopathological perspective, AP is characterized by inflammatory and 

necrotic changes in the pancreatic and peripancreatic tissues. 

1.5. Clinical Presentation 

According to studies in the literature, pain is the primary symptom of AP at 

presentation, reported in approximately 95% of cases, and is associated with a number of 

characteristic features [3–7]. Patients typically present to the hospital within 12–24 hours from 

symptom onset [4]. Loss of appetite, nausea, and intractable vomiting are also frequent, 

occurring in 65–90% of cases [3–7]. Fever (ranging from low-grade to high-grade) is variably 

reported, with prevalence rates ranging from 6–7% up to 60%, depending on the study [6,7]. 

Muscle spasms secondary to hypocalcemia, including tetany in severe cases, have also been 

described. The presence of tetany is considered a negative prognostic factor and is associated 

with increased mortality [8]. 

1.6. Differential Diagnosis 

The differential diagnosis of AP primarily involves distinguishing between various 

causes of abdominal pain, as well as other etiologies of hyperamylasemia and/or 

hyperlipasemia. Diagnosis is based on clinical findings and laboratory investigations [5]. 

Imaging studies are critical for diagnostic confirmation, particularly contrast-enhanced 

computed tomography (CECT). Magnetic resonance imaging (MRI) and magnetic resonance 

cholangiopancreatography (MRCP) offer superior visualization of the pancreatic and biliary 
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ducts, and are more sensitive than CT — even with contrast — in detecting 

choledocholithiasis [5,6].  

1.8. Positive Diagnosis  

According to the revised Atlanta Classification (2012), a positive diagnosis of acute 

pancreatitis (AP) requires the presence of at least two out of the following three criteria [9]: 

a) Abdominal pain characteristic of AP (acute-onset epigastric pain that is persistent, 

severe, and often radiates to the back); 

b) Serum lipase (or amylase) level at least three times the upper limit of normal; 

c) Imaging findings consistent with AP on contrast-enhanced computed tomography 

(CECT), or, less frequently, on abdominal magnetic resonance imaging (MRI) or 

ultrasonography. 

1.9. Complications, Treatment, Evolution and Prognosis in Acute Pancreatitis 

Complications of AP include: abdominal compartment syndrome, metabolic acidosis, 

acute kidney injury, acute respiratory distress syndrome (ARDS), ascites, mesenteric ischemia, 

progression to chronic pancreatitis, disseminated intravascular coagulation (DIC), gastric 

varices, paralytic ileus, mesenteric vein thrombosis, pancreatic abscess, pseudoaneurysm of 

the pancreatic arteries, pancreatic necrosis, pseudocyst formation, and splenic vein thrombosis. 

The management of AP focuses on early supportive care and the treatment of 

complications. Early management includes moderate fluid resuscitation with intravenous 

crystalloids, oral feeding as tolerated (on-demand feeding), and adequate analgesia. In cases of 

mild biliary AP, early cholecystectomy during the same hospital admission is considered the 

standard of care. 

Approximately 20% of patients with AP develop moderate or severe forms of the 

disease, which are associated with local complications such as pancreatic necrosis, 

peripancreatic fluid collections, venous thromboses, pseudoaneurysms, and organ failure. 

Mortality in severe AP can reach rates as high as 40 %. Stratifying patients according to the 

predicted severity of disease may improve outcomes and allow for targeted interventions [10]. 
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2. Classifications and Severity Scores in Acute Pancreatitis 

2.1. Classifications for severity of acute pancreatitis 

Several classifications have been developed to assess the severity of acute pancreatitis 

(AP), including the Marseille Classification, the Cambridge Classification, the Atlanta 

Classification, and the Determinant-Based Classification. The most widely used among these 

is the 1992 Atlanta Classification, which was developed by an international panel of experts in 

the field. According to this classification, the severity of AP is determined by the presence or 

absence of organ failure and local complications, in conjunction with a Ranson score ≥3 or an 

APACHE II score ≥8. Complications considered in this system include pancreatic abscess, 

acute pseudocyst, and pancreatic necrosis. Organ failure refers to shock, pulmonary 

insufficiency, renal failure, and gastrointestinal bleeding. Infected pancreatic necrosis is 

considered to carry a higher risk of mortality than pancreatic abscess [11,12].  

2.2. Severity Scores in AP 

 Over the years, numerous scoring systems have been developed to evaluate the 

severity of AP. Some were created specifically for AP, while others were originally intended 

for use in other critical conditions but have been found applicable to AP. These include: 

Ranson Score, APACHE Score, Modified Marshall Score, SOFA Score, Quick SOFA 

(qSOFA), BISAP Score, Glasgow Score, POP Score, HAPS Score, SAPS Score, Balthazar 

Score, CT Severity Index, Japanese Severity Score, Pediatric Acute Pancreatitis Score, 

Japanese Pediatric Score, LOD Score, BALI Score, ASAP Score, PASS Score, Simplified 

Prognostic Score, PANC-3 Score, MODS Score, SPC, BOFS, SIRS Criteria, Early Warning 

Score (EWS).  
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2.2.1 Ranson Score 

The Ranson score was the first prognostic scoring system developed for AP, introduced in 1974 

[10,11,13]. It is used to assess severity and estimate mortality risk in acute pancreatitis. The score 

comprises 11 parameters, 5 of which are assessed at admission and 6 after 48 hours. The Ranson score 

predicts PA organ failure, necrosis, mortality and severity with area under the curve (AUC) of 

0.84, 0.56, 0.80 and 0.81, respectively. [10, 11, 13, 15] Scores of <3, ≥3 and ≥6 indicate a 

mortality of 0–3%, 11–15 % and 40%, respectively [5, 10, 11, 16-18].  

2.2.2 APACHE Score 

In 1981, the Acute Physiology and Chronic Health Evaluation (APACHE) score was 

developed and has been revised four times to date. The most widely used version remains the 

second one – APACHE II. Although the APACHE score is intended to assess mortality in the 

intensive care unit, it has a high sensitivity for predicting complicated acute pancreatitis. It 

includes approximately 14 criteria such as: history of organ failure or deficiency (NYHA class 

IV congestive heart failure, chronic kidney disease requiring dialysis, cirrhosis), acute kidney 

injury, temperature, mean arterial pressure, age, respiratory rate, heart rate, leukocytes, 

sodium, potassium, blood pH, serum creatinine, hematocrit, Glasgow Coma Scale (GCS), 

blood oxygenation. Some of the variables may not be available outside the intensive care unit 

(ICU). In practice, to assess severity, the score includes both the patient's chronic medical 

status and the acute pathology. The worst outcomes in the first 24 hours are considered [11, 

19-21]. 

2.2.7 BISAP Score 

The Bedside Index for Severity in Acute Pancreatitis score (BISAP) predicts mortality 

risk using fewer variables, making it simpler to use and thus more appropriate for the 

emergency department. The data used from the first 24 hours are: urea, Glasgow Coma Score, 

evidence of SIRS, age, and the presence of pleural effusion. A score of zero is associated with 

a mortality of less than 1%, while patients with a maximum score of five have a mortality rate 

of 22%. The validation cohort showed similar performance for predicting mortality for the 

BISAP score compared to the APACHE II score, but it was not validated to predict length of 

hospital stay, need for intensive care measures, or indication for surgery [11, 22, 23]. 
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II. Personal Contributions  

3. Development of a Predictive Score for the Severity of Acute Pancreatitis 

3.1. Introduction (Working Hypothesis and General Objectives) 

The ability to predict the severity of the disease allows the identification of patients at 

high risk of mortality and morbidity and the early establishment of appropriate treatment and 

monitoring, improving the prognosis and reducing unnecessary hospitalization and, implicitly, 

the costs and complications secondary to prolonged hospitalization. For this reason, studying 

prognostic factors in AP and identifying a severity score has been and continues to be a 

common topic and of great interest in the specialized literature, despite the existence of 

prognostic scores already available. 

Local studies, even small ones, continue to provide valuable insights into local 

protocols and procedures, which are related to factors such as geographical region, type of 

hospital, specific patient population that addresses the medical institution, current local 

practice and, last but not least, available resources. Thus, the use of an appropriate severity 

score allows the development of personalized local therapeutic protocols in tertiary care 

centers. At the same time, in a primary care center, it offers the physician the possibility of 

selecting patients who require referral to a specialist. An optimal severity score should have 

good predictive power, be able to be determined early, involve few resources, be financially 

advantageous and be easy to use in a given region/institution. 

Working hypothesis: some clinical and biological parameters such as C-reactive 

protein, calcium, leukocyte count, etiology or pain level on the VAS scale are prognostic 

factors for the severity of AP. 

3.2. Materials and Methods 

This paper is a retrospective study, conducted over a 4-year period, carried out on a 

cohort of 172 patients who presented to the emergency room of the Bucharest University 

Emergency Hospital (SUUB), were diagnosed with AP and were subsequently hospitalized in 

the gastroenterology, internal medicine and general surgery departments [29]. The study 

complies with the “Ethical Principles for Medical Research on Human Subjects” of the World 

Medical Association Declaration of Helsinki. 
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The working method used was that of documentary analysis (collection and processing 

of data from electronic or physical medical records of patients). Data analysis was performed 

using the Statistical Package for the Social Sciences (SPSS) version 29.0 (IBM SPSS Statistics 

for Windows, Version 29.0. Armonk, NY, USA: IBM Corp). 

Inclusion criteria were: positive diagnosis of AP, age over 18 years (adult patients), 

admission from the emergency room of the Emergency University Hospital Bucharest to 

gastroenterology, internal medicine or surgery departments. 

The diagnosis of AP was established based on the definition from the revised Atlanta 

Classification of 2012 [9]. 

The following variables were included in the study: demographic data (age, sex), the 

existence of comorbidities or other important antecedents, particular cases of 

pregnancy/confinement, smoking/non-smoking status, etiology of AP, presence of obesity, 

body mass index (BMI), pain assessment on the VAS scale, body temperature, blood pressure 

and ventricular rate on admission, laboratory tests and imaging investigations, cultures, days 

of hospitalization, admission ward, intensive care unit stay, data regarding multiple organ 

failure, treatment administered, existence of ERCP procedures or surgical interventions during 

admission, complications, development/resolution of the case.  

The following moments in the progres of the disease were taken into account, according 

to which the following variables were defined, which are referred to further in the study:  

- moment 1: at presentation, when alanine aminotransferase (ALT1), aspartate 

aminotransferase (AST1), hemoglobin 1, hematocrit 1, amylase 1, lipase 1, urea 1, creatinine 

1, total bilirubin (TB) 1, direct bilirubin (DB) 1, etc. were determined 

- moment 2: 24 hours after presentation, when ALT2, AST2, hemoglobin 2, hematocrit 

2, amylase 2, lipase 2, urea 2, creatinine 2, TB2, DB2, etc. were determined.  

- moment 3:  48 hours after presentation: ALT3, AST3, amylase 3, lipase 3, TB3, DB3.   

To facilitate the presentation of the results, we will refer to mild and moderate forms of 

AP as moderate AP later in the text. 

3.3. Results 

3.3.1. Demographic Characteristics of Patients 

Sex of the patients included in the study 
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Among the 172 patients included in the study, 95 (92.2%) men and 62 (89.9%) women 

presented moderate pancreatitis, and 8 men (7.8%) and 7 women (10.1%) had severe 

pancreatitis, with no statistically significant differences according to gender in terms of the 

distribution of patients by severity of acute pancreatitis (p=0.588). The severity of acute 

pancreatitis does not correlate statistically significantly with the sex of the patients included in 

the research (rho=0.041; p=0.591). There were no statistically significant differences in terms 

of the distribution of study participants according to sex and the morphological form of acute 

pancreatitis (p=0.333). 

Age of the patients included in the study 

In the study group, the distribution of patients according to age is Gaussian (p=0.847), 

with a mean of 56.24±16.37 years. The age of patients with moderate acute pancreatitis in the 

study was 55.90±16.23 years, which was not statistically significant (p=0.388) compared to 

that of patients with severe pancreatitis included in the study (59.73±18.01 years) [29]. The 

age of patients included in the study with acute pancreatitis did not differ statistically 

significantly depending on its morphological form (p=0.988). 

3.3.2. Medical History of Study Participants  

The prevalence of smoking among patients with moderate pancreatitis is 29.9%, 

statistically insignificant (p=0.878) compared to the prevalence of smoking among patients 

with severe pancreatitis (33.3%). 

The weight status of patients is not statistically significant different depending on the 

severity of pancreatitis (p=0.916). The prevalence of obesity among patients with moderate 

pancreatitis is 25.5%, and among those with severe pancreatitis it is 40.0%, but without 

statistically significant differences (p=0.225). 

The prevalence of diabetes mellitus in patients with severe pancreatitis is 46.7%, 

statistically significant higher (p=0.016) compared to the prevalence of diabetes in patients 

with moderate forms of the disease. 

The prevalence of cardiovascular diseases does not differ statistically significantly 

depending on the severity of pancreatitis (p=0.543), nor does the prevalence of arterial 

hypertension present statistically significant differences (p=0.595).  
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The distribution of patients according to the type of etiology and severity of 

pancreatitis shows a higher share of single etiology among patients with moderate pancreatitis 

(91.7 %) compared to 66.7% among those with severe pancreatitis, while multiple etiology 

occurs in 8.3% of those with moderate pancreatitis and 33.3% of those with severe 

pancreatitis, the differences being statistically significant (p=0.002). Among patients with 

moderate disease, the most common etiology is biliary etiology (43.3%), followed by 

alcoholic etiology (36.9%), and among those with severe disease, non-alcoholic, non-biliary 

etiology (nonA-nonB etiology) is the most common (53.3%) [29]. The difference in the 

etiology of pancreatitis according to the severity of the disease is statistically significant 

(p=0.012) [24]. 

Regarding the presence of previous episodes of acute pancreatitis, this is found in 

28.7% of those with moderate disease and 26.7% of those with severe disease (p=0.870). 

3.3.3. Imaging Investigations 

 Chest X-ray 

Among the 172 patients included in the study, pleural effusion or other changes were 

found on chest X-ray in 41.40% of those with moderate acute pancreatitis and in 73.33% of 

those with severe acute pancreatitis. The difference in the presence of changes visible on chest 

X-ray is statistically significant, with pleural effusion and other changes occurring more 

frequently in patients with severe acute pancreatitis compared to the moderate form of the 

disease (73.3% vs 41.4%; p=0.017).  

 Abdominal ultrasound 

The prevalence of gallstones identified by ultrasound is statistically insignificant higher 

(p=0.610) among patients with moderate acute pancreatitis (33.12%) compared to those with 

the severe form (26.67%). Gallstone sizes in patients with moderate acute pancreatitis show a 

median value of 13 mm (9–20), statistically insignificant different (p=0.762) compared to 

patients with the severe form of acute pancreatitis, where the median value is 16 mm (9.5–

19.5). There are no statistically significant differences regarding the size of extrahepatic bile 

ducts depending on the severity of the disease (p=0.915).  

The difference in the presence of ultrasound visible collections is not statistically 

significant (p=0.113), but it is clinically relevant, with collections being detected more than 



 14 

twice as frequently in patients with severe pancreatitis. The size of ultrasound visible 

collections in patients with moderate acute pancreatitis recorded a median value of 9 mm (4–

18), not statistically significant different (p=0.253) compared to that of patients with severe 

acute pancreatitis, where the median value was 18 mm (11–18).  

 Abdominal CT 

Among the 172 patients participating in the study, 104 patients (60.5%) underwent a 

computed tomography (CT) examination.  

On abdominal computed tomography examination, visible collections were found in 

53.85% of those with moderate acute pancreatitis and in 76.92% of those with severe acute 

pancreatitis. The statistical difference in the presence of visible collections on CT is not 

significant (p=0.116). However, we can emphasize the superior ability of the computed 

tomography to visualize the collections (56.7% of all patients investigated) compared to the 

ultrasound examination (12.2% of patients). The sizes of the visible collections on CT in 

patients with moderate pancreatitis show a median value of 18 mm (13–30), statistically 

significant different (p=0.003) compared to those of patients with severe acute pancreatitis, 

where the median value is 40 mm (28–75). 

There are no statistically significant differences at the CT exam regarding the size of the 

extrahepatic bile ducts depending on the severity of the disease (p=0.223) either. 

Among patients with moderate acute pancreatitis, 58% had a first abdominal CT scan, 

and among those with severe acute pancreatitis, 86.7% had an abdominal CT scan, the 

difference being statistically significant (p=0.030). 

The percentage of patients who had a second CT scan was statistically significant 

(p=0.006) higher among patients with severe acute pancreatitis (33.3%) compared to those 

with moderate acute pancreatitis (9.6%). 

Among patients who had a CT scan, there were no statistically significant differences 

according to the severity of the disease regarding the moment of examination in relation to the 

time elapsed since admission (p=0.488).  

At the first CT scan, there was a statistically significant difference between patients with 

moderate acute pancreatitis and those with severe disease (p=0.002), this difference not being 

recorded in the case of the second CT scan (p=0.801). At the first CT scan, edematous 
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pancreatitis is found in 82.4% of patients with the moderate form and in 53.8% of those with 

the severe form. The necrotic form is present in 9.9% of patients with the moderate form and 

in 46.2% of those with the severe form.  

3.3.4. Pain Evolution 

The pain level on the VAS scale is statistically significant higher for patients with 

severe pancreatitis compared to those with moderate pancreatitis. Also, a downward trend in 

the pain level on the VAS scale can be observed during the evolution, both for patients with 

moderate pancreatitis and for those with severe pancreatitis [24].  

3.3.5. Biological Parameters 

Among the biological parameters studied, the following had a Gaussian distribution: 

hemoglobin 1, calcium 1, and hematocrit (hematocrit 1, hematocrit 2). For white blood cell 

count (WBC), hemoglobin 2, blood glucose, C-reactive protein (CRP), amylase (amylase 1, 

amylase 2, amylase 3), lipase (lipase 1, lipase 2, lipase 3), urea 1, urea 2, creatinine 1, 

creatinine 2, AST, ALT, total bilirubin (BT), direct bilirubin (BD), total cholesterol, and 

triglycerides, the distribution is not normal.  

No statistically significant differences were observed based on the severity of acute 

pancreatitis for INR, hemoglobin, hematocrit, calcium at presentation (CA1), or total 

cholesterol. 

WBC among patients with severe acute pancreatitis (Me = 19,080.00; 25th percentile = 

10,100.00; 75th percentile = 21,800.00) is statistically significant higher (p = 0.037) compared 

to patients with moderate acute pancreatitis (Me = 12,280.00; 25th percentile = 9,350.00; 75th 

percentile = 15,700.00). 

Glucose levels among patients with severe acute pancreatitis (Me = 209.00; 25th 

percentile = 143.00; 75th percentile = 336.00) are statistically significant higher (p = 0.029) 

compared to those with moderate acute pancreatitis (Me = 138.00; 25th percentile = 113.00; 

75th percentile = 183.00).  

C-reactive protein values in patients with severe acute pancreatitis (Me = 223.00; 25th 

percentile = 126.00; 75th percentile = 320.00) are statistically significant higher (p = 0.002) 

than in patients with moderate forms (Me = 85.00; 25th percentile = 33.50; 75th percentile = 

171.50) [24].  
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Amylase values in patients with moderate acute pancreatitis show statistically 

significant changes across the three evaluation moments, with values decreasing significantly 

from moment 1 to moment 3 (p < 0.001). A similar trend was observed in patients with severe 

acute pancreatitis (p < 0.001).  

As with amylase, lipase values also show statistically significant changes over the 

three evaluation moments, with measurements decreasing significantly from moment 1 to 

moment 3 in both moderate (p < 0.001) and severe acute pancreatitis patients (p < 0.001). 

Lipase 3 values among patients with severe acute pancreatitis (1377.13 ± 1366.10) are 

statistically significant higher (p = 0.034) than those among patients with moderate forms 

(777.72 ± 1230.17); the differences observed for lipase 1 and 2 were not statistically 

significant (p = 0.706 and p = 0.294, respectively). 

Urea 1 levels in patients with severe acute pancreatitis (71.66 ± 69.79) are statistically 

significant higher (p = 0.015) than those in patients with moderate forms (36.85 ± 20.65). Urea 

2 levels in patients with severe disease (75.07 ± 48.25) are also statistically significant higher 

(p = 0.001) compared to patients with moderate pancreatitis (37.34 ± 24.13).  

Creatinine 1 values in patients with severe acute pancreatitis (2.17 ± 2.25) are 

statistically significant higher (p < 0.001) compared to those in patients with moderate disease 

(1.04 ± 0.46). Creatinine 2 values among patients with severe acute pancreatitis (2.26 ± 1.43) 

are also statistically significant higher (p = 0.030) than in those with moderate disease (1.05 ± 

0.58).  

AST values among patients with moderate acute pancreatitis show statistically 

significant changes between the three evaluation moments, with values decreasing 

significantly from the first to the third moment (p < 0.001). Similar patterns were observed for 

ALT (p < 0.001), total bilirubin (BT) (p < 0.001), and direct bilirubin (BD) (p < 0.001). 

BD 3 values among patients with severe acute pancreatitis (1.12 ± 1.23) are 

statistically significant higher (p = 0.035) compared to BD 3 values among patients with 

moderate forms (0.67 ± 0.98). 

The median total cholesterol level among patients with severe pancreatitis is 247.00 

mg/dL (142.00–321.00), not statistically significant higher (p = 0.081) compared to the 

median total cholesterol among patients with moderate pancreatitis, which is 175.00 mg/dL 

(148.40–220.00). 
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The median triglyceride level among patients with severe pancreatitis is 289.00 mg/dL 

(105.00–1225.00), statistically significant higher (p = 0.001) than the median triglycerides 

among patients with moderate pancreatitis, which is 100.00 mg/dL (66.00–146.00).  

3.3.6. Clinical and Evolutive Aspects  

There were no statistically significant differences in the type of hospitalization 

(emergency or intra-/extra-hospital transfer), the type of ward (medical vs. surgical), or the 

number of previous episodes based on the severity of acute pancreatitis (p = 0.660, p = 0.346, 

and p = 0.961, respectively).  

The distribution of hospitalization duration was not Gaussian (p < 0.001). The number 

of hospitalization days differed statistically significant depending on the severity of acute 

pancreatitis (Mann–Whitney test = 731.50; p = 0.015), being significantly higher in patients 

with severe acute pancreatitis compared to those with the moderate form.  

At admission, Systemic Inflammatory Response Syndrome (SIRS) was identified in 

29.9% of patients with the moderate form and in 80.0% of those with the severe form. Thus, 

the presence of SIRS was statistically significant more frequent in severe cases (p < 0.001).  

The presence of organ failure at admission was also significantly higher in patients with 

severe acute pancreatitis (73.3%) compared to those with the moderate form (5,1%). 

Temporary organ failure (less than 48 hours) was found in 5.1% of moderate cases and 13.3% 

of severe cases and persistent organ failure (more than 48 hours) was present in 1.9% of 

patients with moderate form and in 73.3% of those with severe form. Both temporary and 

persistent organ failure were significantly more common in severe cases (p < 0.001). There 

were no statistically significant differences in the type of organ failure (renal, pulmonary, 

cardiovascular) depending on disease severity (p = 0.240). Multiple organ failure was not 

observed in any patient with moderate acute pancreatitis, but was present in 33.3% (5 patients) 

of those with severe disease—this difference being statistically significant (p < 0.001). 

Intensive care unit (ICU) admission was significantly more frequent in patients with 

severe acute pancreatitis (66.7%) compared to those with the moderate form (1.9%) (p < 

0.001). 

Surgical complications occurred significantly less often in patients with moderate acute 

pancreatitis (9.6%) than in those with the severe form (26.7%) (p = 0.043). The most frequent 

surgical complications were pancreatic in nature. 



 18 

Likewise, medical complications were statistically significant less frequent (p < 0.001) 

in moderate cases (28%) compared to severe cases (93.3%). The most common complications 

involved the digestive, cardiovascular, and neurological systems. 

Diarrhea was more frequently reported in severe cases (p = 0.001). The incidence 

of Clostridium difficile infection did not differ significantly between the two groups.  

Late complications occurred exclusively in patients with severe acute pancreatitis, the 

difference being statistically significant (p < 0.001). Among these patients, one developed 

postoperative colonization with Staphylococcus aureus and Klebsiella, while three others 

experienced cardiorespiratory arrest. 

One patient with severe acute pancreatitis required surgical reintervention (p < 0.001), 

and another required readmission. The need for readmission was statistically insignificant 

lower in severe cases compared to moderate ones (p = 0.493). 

A total of eight deaths were recorded in the study, with a significantly higher frequency 

in patients with severe acute pancreatitis (p < 0.001). There were no statistically significant 

differences regarding the time of death based on disease severity.  

3.3.7. Pharmacological Treatment 

Antibiotics were administered significantly more frequently (p < 0.001) to patients 

with severe acute pancreatitis (100%) compared to those with the moderate form (over 50%). 

Among patients with severe acute pancreatitis, 66.7% received Tienam. Metronidazole was 

used in 14.47% of patients with moderate acute pancreatitis and in 33.33% of those with the 

severe form, without the difference reaching statistical significance (p = 0.058). 

Somatostatin was administered in 7.64% of moderate cases and 6.66% of severe cases, 

with no statistically significant difference between groups (p = 0.891) 

In terms of fluid therapy, there were no statistically significant differences between the 

two forms of acute pancreatitis in the volume of fluids administered in the first 24 hours (p = 

0.926). A total of 78.98% of patients with moderate and 80.00% of those with severe 

pancreatitis received at least 2000 mL of fluids during this period. The average volume of 

fluids administered in 24 hours was slightly higher in moderate cases (3414.65 ± 1361.64 mL) 

compared to severe cases (3400.00 ± 1391.29 mL), without a statistically significant 

difference (p = 0.968). 
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The relationship between the amount of solution and the severity of AP for each type 

of fluid was also studied. No statistically significant differences were recorded in the case of 

Ringer's solution or glucose solution. Regarding the amount of saline administered in 24 

hours, there are statistically significant differences between the two forms of AP (p<0.001), 

5.73% of those with moderate form and 40.00% of those with severe form of acute 

pancreatitis received 1500 ml of saline or more in 24 hours. The average amount of saline 

administered in the first 24 and 72 hours to patients with severe AP is statistically significant 

higher (p=0.036 for 24 hours, respectively p=0.031 for 72 hours) compared to that of patients 

with moderate AP. 

3.3.8. Surgical Treatment 

A history of cholecystectomy was recorded in 10.19% of patients with moderate and 

16.67% of those with severe pancreatitis, with no statistically signs of peritoneal 

irritation were significantly more frequent in severe cases (26.7%) than in moderate ones 

(6.4%) (p = 0.006). 

Surgical intervention was required in 33 patients: 7 with severe and 26 with moderate 

acute pancreatitis. The frequency of surgical treatment was significantly higher in the severe 

group (46.7%) compared to the moderate group (16.6%) (p = 0.005).  

The time interval from hospitalization to surgery varied, but did not differ significantly 

according to the severity of the disease (p = 0.275).  

The classical (open) surgery was significantly more frequent in patients with severe 

acute pancreatitis (p = 0.035). All surgeries in the severe group were performed using an open 

approach, while in the moderate group, both open (57.7%) and laparoscopic (42.3%) 

approaches were used. 

Ascites was significantly more frequent in the severe group (46.7%) compared to the 

moderate group (3.2%) (p < 0.001).  

In the case of patients who required surgery, statistically significant differences were 

recorded in terms of the appearance of the pancreas and the presence of necrosis in the 

peripancreatic tissues, depending on the severity of acute pancreatitis (p<0.001). Among those 

with the moderate form, 92.3% had an edematous appearance of the pancreas, and 7.7% had a 

necrotic appearance. All patients with severe acute pancreatitis who underwent surgery had a 

necrotic appearance of the pancreas. Regarding the presence of necrosis in the peripancreatic 
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tissues evidenced during surgery, 11.5% of patients with the moderate form and 85.7% of 

those with the severe form of acute pancreatitis presented necrosis of the peripancreatic 

tissues.  

Among the patients who underwent surgery, intraoperative collections were identified 

in 13 of them (39.4%). The presence of collections in patients with severe disease was 

statistically significantly higher than in those with moderate acute pancreatitis (85.7% vs 

26.9%, p=0.005).  

Regarding the surgical procedures performed, statistically significantly higher 

percentages were recorded among patients with severe disease compared to those with 

moderate acute pancreatitis, in terms of the frequency of cholecystectomies (40.0% vs 16.6%, 

p=0.026), the need for necrosectomies (26.7% vs 0.6%, p<0.001), the need for multiple 

drainages (26.7% vs 1.3%, p<0.001), or cholecystostomy (6.7% vs 0%, p=0.001). 

3.3.9. Prediction of Acute Pancreatitis Severity 

A list of parameters was selected, based on existing data in the literature, which correlate 

with the severity of acute pancreatitis: sex, age, etiology of acute pancreatitis, body mass 

index, personal pathological history (diabetes mellitus, acute pancreatitis), biological 

parameters (INR, ALT, VAS, WBC, hematocrit, amylase, lipase, CA, C-reactive protein), and 

the amount of fluids in the first 24 hours. As presented in previous chapters, there are 

statistically significant differences between patients with moderate acute pancreatitis and those 

with severe acute pancreatitis in terms of the etiology of acute pancreatitis (p=0.012), 

determined by the higher frequency of nonA-nonB etiology in patients with severe acute 

pancreatitis (p=0.007), the presence of diabetes mellitus (significantly higher frequency in 

those with severe pancreatitis; p=0.016), the high level of pain on the VAS scale (p=0.003), 

WBC (p=0.037), and C-reactive protein (p=0.002). 

The correlation between the severity of acute pancreatitis and the studied parameters 

was analyzed. Thus, it was found that the severity of acute pancreatitis was positively 

correlated with C-reactive protein (p=0.002), the presence of nonA-nonB etiology (p=0.003), 

VAS 0 (p=0.003), the presence of DM (p=0.016), and WBC 1 (p=0.037), and negatively with 

CA1 (p=0.014). 
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In order to study the prediction of the severity of acute pancreatitis, these parameters 

were analyzed using linear logistic regression. Its results showed that the severity of PA is 

associated with increased values of CRP, WBC1, VAS0, and decreased values of CA1. Also, 

the severity of PA is associated with nonA-nonB etiology and the presence of diabetes 

mellitus. Using multiple linear regression, the variables that are associated with the severity of 

acute pancreatitis were selected. The parameter that shows the strongest association with the 

severity of acute pancreatitis is C-reactive protein [24].  

Based on the results, three models were selected: the first one includes only CRP as a 

predictor of the severity of acute pancreatitis, the second one excludes CRP and includes the 

parameters that have statistical significance (nonA-nonB etiology, VAS0, CA1, and WBC1), 

and the third one includes the parameters that, together with CRP, show statistical significance 

(nonA-nonB etiology and VAS0) [24].  

Using the variables that are significantly associated with the severity of acute 

pancreatitis, prediction scores for the severity of acute pancreatitis can be obtained.  

The regression equation for the CRP predictive model is: 

CRP =  0,993 + 0,001 x CRP [24] 

For a CRP threshold of 221.5 mg/L, the AUC (area under the curve) is 0.739 (95% CI: 

0.619–0.859), reflecting that CRP is an acceptable predictor of AP severity. 

The Acute Pancreatitis Severity Score I (PAPS I score) prediction excludes the C-

reactive protein value. The regression equation for the PAPS I score is: 

PAPS Score I = 1,237 + 0,144 x nonA-nonB etiology (0 – no; 1 – yes) + 0,001 x WBC1 

+0,027 x VAS0 [24] 

PAPS I score has a poor predictive value for the severity of acute pancreatitis 

(AUC=0.667; 95% CI=0.502–0.832), with the best cutoff value being 20,5. 

In the case of the third model, the regression equation is:: 

PAPS Score II = 1,189 + 0,001 x CRP (mg/L) + 0,135 x nonA-nonB etiology (0 – no; 1 

– yes) + 0,025 x VAS0 – 0,047 x CA1 [24] 

The highest AUC value is for the PAPS II score (AUC=0.830; 95% CI=0.721–0.939), its 

value being considered very good for use in clinical practice. 
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The AUC value for PAPS II was 0.830 (0.721–0.939), being higher compared to that of 

the RANSON score, which was 0.647 (0.490–0.804), and closely followed by that of the 

BISAP score, which was 0.803 (0.684–0.922).  

A cut-off value of CRP was set at 221.5 mg/L. We compared the three models (CRP, 

PAPS I score, and PAPS II score) with the BISAP score and the Ranson score.  

For the studied cohort, the Ranson score demonstrated a sensitivity of 53.3%, a 

specificity of 68.2%, a positive predictive value (PPV) of 13.8%, and an negative predictive 

value (NPV) of 93.9%, recording an AUC of 0.647.  

The BISAP score calculated for the evaluated AP patients had a sensitivity of 60%, a 

specificity of 83.4%, a PPV of 25.7%, and an NPV of 95.6% in predicting severity, with an 

AUC of 0.808. 

Among the three models presented, PAPS II has the best performance and shows 

superior characteristics compared to the BISAP score and the Ranson score.  

3.4. Discussions 

Finding a simple solution for triaging patients with acute pancreatitis into mild, 

moderate, or severe forms of the disease has always been a goal for healthcare professionals, 

in order to provide the best care to patients and achieve the best possible outcomes. A 

retrospective study conducted at Changhai Hospital developed the new Chinese Simple 

Scoring System (CSSS). This score uses six factors: blood glucose, C-reactive protein, serum 

creatinine, lactate dehydrogenase, and the extent of pancreatic necrosis. The AUROC for 

CSSS in predicting mortality was 0.838. The score was found to be the most accurate. The 

accuracy was lower for APACHE II, Ranson, MCTSI, and BISAP, in that order [24, 25]. 

Another study from China improved a widely used score, such as Ranson, by developing the 

modified Ranson score. The latter had a higher accuracy than the original Ranson score in 

predicting severity, organ failure, and pancreatic infection or necrosis. This study, as well as 

others of its kind, demonstrates an ongoing research effort to improve severity scores [24, 26].  

A study by Anum Arif et al. in 2019 showed sensitivity (69.2%) and specificity 

(77.8%) values for the BISAP score comparable to those in our study [24, 27].  

There are some studies that report better specificity and sensitivity for predicting 

disease severity using the Ranson and BISAP scores. A study published in 2024 by Zhu J et al. 

shows, following a meta-analysis, a sensitivity for predicting severity of 95% for the Ranson 
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score and 67% for the BISAP score; a specificity of 74% for the Ranson score and 95% for the 

BISAP score; and an accuracy of 95% for the Ranson score and 94% for the BISAP score, 

respectively [24, 28].  

Comparing the PAPS II score with the Ranson and BISAP scores, we highlight the 

following: although the NPV has comparable values for all three scores, the Ranson score has 

the lowest PPV, while the BISAP score and the PAPS II score have similar PPV values. The 

highest specificity is demonstrated by the BISAP score. However, the highest sensitivity 

belongs to the PAPS II score [24].  

The Ranson score and the BISAP score have the best accuracy for the studied cohort..  

The PAPS II score is easy to use and memorize, cost-effective, and time-efficient, even 

more so than the BISAP score. The PAPS II score uses 4 parameters, which are immediately 

available in the Emergency Department, while the BISAP score uses 8 parameters, also 

immediately available. The Ranson score uses 11 parameters with variable availability in the 

hospital setting and requires 48 hours to be determined. Thus, the PAPS II score is considered 

to be highly applicable in clinical practice [24]. 

The main limitation of this study is the relatively small sample size and the limited 

number of severe AP cases included. In addition, the retrospective design of the study 

inherently limits the control over the quality and consistency of data collection. Furthermore, 

the predictive score was not compared with another widely used scoring system, such as the 

APACHE II score. Elevated CRP levels and elevated white blood cell (WBC) counts, although 

significant, are not specific to AP and can occur in various clinical scenarios and settings, 

including infections. Moreover, elevated CRP levels may be associated with underlying liver 

disease, which is often found in patients with alcoholic AP [24]. 

3.5. Conclusions 

Our study identified the following parameters as being associated with the severity of 

AP: non A-non B etiology, presence of diabetes mellitus, VAS pain level, WBC, and CRP. A 

score was developed using these parameters, intended to help identify patients at risk of 

developing severe AP. For these patients, a CT scan should be performed (if not already done), 

and admission to the intensive care unit should be organized, as patients with severe forms 

will require close monitoring. This score is easy to use, accessible to Emergency Departments 

or any other department or medical institution, and rapidly applicable. In the future, I am 
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interested in comparing this score with other widely used scores, such as the APACHE score. I 

also plan to validate this score in a large group of patients, both within the medical institution 

where I work and in other hospitals. 
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