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Background: Acute pancreatitis (AP) is a common gastrointestinal emergency with variable severity and etiology. Rapid differentiation 

between gallstone and non-gallstone pancreatitis is crucial for guiding targeted therapeutic decisions, such as urgent endoscopic retrograde 

cholangiopancreatography (ERCP) and same-admission cholecystectomy. The aim and objective are to evaluate the clinical utility of traditional 

and emerging biochemical markers in diagnosing acute pancreatitis. To establish biochemical cut-offs to differentiate gallstone-induced 

pancreatitis from non-gallstone etiologies. Material and Methods: A prospective observational study was conducted in the Department of 

General Surgery, GMKMC Hospital, Salem, over a 2-year period (January 2023 to January 2025). Fifty patients with clinically proven acute 

pancreatitis meeting the Revised Atlanta Criteria were included. Baseline demographics, clinical parameters, liver function tests (ALT, AST, 

ALP, bilirubin), pancreatic enzymes (amylase, lipase), and C-reactive protein (CRP) were analyzed. CECT, MRCP, and therapeutic ERCP 

were utilized as indicated. Results: Out of 50 patients, 28 (56%) were diagnosed with gallstone pancreatitis and 22 (44%) with non-gallstone 

pancreatitis. Female gender was significantly associated with gallstone etiology (85.7% vs. 14.3% in males, p < 0.001), whereas male gender 

and alcohol consumption were strongly associated with non-gallstone etiology (59.1% alcohol use, p < 0.05). Liver transaminases and 

cholestatic markers showed statistically significant elevations in the gallstone group: ALT (164.99 ± 44.11 vs. 122.15 ± 41.54 U/L, p = 0.0010), 

AST (137.79 ± 31.69 vs. 90.71 ± 17.82 U/L, p < 0.001), ALP (262.13 ± 26.35 vs. 226.71 ± 57.44 U/L, p = 0.0122), and Total Bilirubin (1.99 

± 0.74 vs. 0.70 ± 0.61 mg/dL, p < 0.001). Serum amylase, lipase, and CRP levels showed no significant intergroup differences. Among 10 

patients with choledocholithiasis undergoing ERCP, successful cannulation in 8 (80%) resulted in significant post-procedure reductions in 

serum amylase and lipase (p < 0.05). Conclusion: Early measurement of hepatobiliary enzymes specifically ALT, AST, ALP, and total bilirubin 

reliably differentiates gallstone from non-gallstone acute pancreatitis at presentation. Female gender is strongly associated with gallstone 

etiology, while male sex and alcohol abuse correlate with non-gallstone acute pancreatitis. Integrating early biochemical profiling with selective 

imaging optimizes management pathways and patient outcomes. 
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INTRODUCTION 
 

Acute pancreatitis (AP) is an increasing acute condition of 

the gastrointestinal tract, and one of the most common, 

precipitating a number of acute hospital admissions globally. 

It is the clinical manifestation of an acute inflammatory 

process of the pancreas and corresponds to a wide spectrum 

of disease, from self-limited and mild to fulminant and life-

threatening necrotizing pancreatitis associated with multi-

organ failure, and with high mortality rates. A precise 

etiology is the key factor in the onset of the disease as 

fundamental differences in the management of the disease 

and prognosis depend on the underlying etiology.[1-5] 

In most high income countries and in many developing ones, 

the prevalence of gallstones is 40-70% of the cases, with 

chronic and acute heavy alcohol consumption being the next 

largest group of causes (25-35%). Other causes include 

hypertriglyceridemia, history of hypercalcemia, reaction to a 

drug, trauma, mechanical injury from an ERCP, autoimmune 

diseases and idiopathic causes. Pathophysiologically, the 

development of gallstone pancreatitis is the result of a migrating 

gallstone or biliary sludge transiently blocking the ampulla of 

Vater which results in a sudden increase in ampullary 

intraluminal pressure or bile reflux into the pancreatic duct. This 

causes a cascade of local and systemic inflammation, due to 

bursts of intracellular calcium which activate trypsinogen, 
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leading to autodigestion. Small stones often pass in the 

duodenum without symptoms and a later imaging may not be 

able to detect it, so early biochemical markers are essential. 

In clinical practice, the early and correct differentiation of the 

gallstone pancreatitis from non-gallstone pancreatitis 

directly influences clinical decision-making. Once the biliary 

cause is determined, timely interventions are possible, 

including same admission laparoscopic cholecystectomy 

with sphincterotomy, which prevents further attacks, in 

patients with gallstones and pancreatitis, and intervention 

(within 24-72 hours) using endoscopic retrograde 

cholangiopancreatography (ERCP, with sphincterotomy) 

where there is an acute cholangitis or a persistent biliary 

obstruction. In contrast, treatment for non-gallstone 

pancreatitis is aimed at the treatment of the underlying cause. 

If inappropriate biliary-specific procedures are performed in 

people without gallstones, the cost of care, procedure-related 

complications, and length of hospital stay are all higher.[6-15] 

The biochemical markers that are available are attractive for 

diagnosis because they are easily accessible, inexpensive, 

minimally invasive and provide immediate results. While 

pancreatic enzymes (amylase and lipase) confirm the 

presence of pancreatic inflammation, traditional liver 

function tests—alanine aminotransferase (ALT), aspartate 

aminotransferase (AST), alkaline phosphatase (ALP), 

gamma-glutamyl transferase (GGT), and total bilirubin—

reflect transient biliary obstruction and hepatocellular injury. 

The main objective of this study is to evaluate the clinical 

utility of biochemical markers in diagnosing acute 

pancreatitis and establishing critical cut-offs to differentiate 

gallstone pancreatitis from other non-gallstone etiologies in 

a prospective clinical cohort.[16-22] 

 

MATERIALS AND METHODS 

Study Design and Setting: This study was planned as a 

prospective observational clinical study in Department of 

General Surgery at Government Mohan Kumaramangalam 

Medical College Hospital (GMKMCH), Salem, Tamilnadu, 

India. 

Study Duration & Population: The time of the study was 2 

years, January 2023 – January 2025. Analysis was based on 

data from the study population (adult patients) admitted to 

the general surgical wards for clinical diagnosis along with 

biochemical confirmation of acute pancreatitis. 

Selection Criteria: The inclusion criteria were all 

consecutive patients with clinically proven AP based on the 

criteria of the Revised Atlanta Criteria (which involve at least 

two of the following three characteristics: typical back and 

epigastric pain, elevated amylase/lipase > 3 x upper limit of 

normal, or typical findings on cross sectional imaging). 

Exclusion Criteria: Patients with a diagnosis of chronic 

pancreatitis, patients with severe complications of organ failure 

before the index admission, and patients who refused to sign 

informed consent. 

Sample Size Calculation: The sample size estimation was based 

on data showing that 48% of patients with gallstone pancreatitis 

have elevated ALT levels ≥ 150 U/L, whereas only 4% of 

patients with non-gallstone pancreatitis do. With a conventional 

statistical model for independent proportions, an α = 0.05 and a 

power of 80%, a sample size of at least 15 patients (30 overall) 

was needed. The number of patients in the study was increased 

from 20 to 50 to ensure sufficient numbers for analysis and to 

further improve the precision of the statistical results. 

Study Methodology and Data Collection: Data was collected 

at admission, and included detailed demographic, clinical history 

and physical examination findings. Samples of venous blood 

were collected within 24 hours of the presentation for 

biochemical studies, such as serum amylase, serum lipase, liver 

function test (ALT, AST, ALP, total bilirubin), C-reactive 

protein (CRP), blood urea nitrogen (BUN), serum creatinine, and 

electrolyte panels. All patients had transabdominal 

ultrasonography (US) done upon admission. Contrast enhanced 

computed tomography (CECT) of abdomen was carried out in 

patients needing severity grade or in those with persistent 

diagnostic doubts after 48-72 hours. In patients with a suspected 

choledocholithiasis, magnetic resonance 

cholangiopancreatography (MRCP) was performed and 

therapeutic ERCP was attempted in both patients with proven 

ductal stones and in those with acute cholangitis. 

Ethical Principles and Statistical Analysis: The study protocol 

was approved by the Institutional Ethics Committee of 

GMKMCH. Written informed consent was obtained from all 

participants. Data were analyzed using SPSS Version 25.0. 

Categorical variables were compared using Chi-square or 

Fisher's exact tests. Continuous variables were presented as mean 

± SD and compared using Student's t-test or paired t-tests where 

appropriate (p < 0.05 considered statistically significant). 

 

RESULTS 

A total of 50 patients with acute pancreatitis were enrolled. Based 

on clinical evaluation, laboratory investigations, and imaging 

findings, 28 patients (56.0%) were categorized into the gallstone 

pancreatitis group and 22 patients (44.0%) into the non-gallstone 

pancreatitis group. 

Demographic and Clinical Profile: The age distribution of the 

study cohort revealed that the majority of patients belonged to 

the middle age groups: 41-50 years (28.0%) and 51-60 years 

(28.0%), followed by 31-40 years (26.0%), ≤ 30 years (10.0%), 

and > 60 years (8.0%) [Table 1]. Overall, females comprised 

52.0% (n = 26) and males 48.0% (n = 24) of the study population 

[Table 2]. 

 

Table 1: Distribution of Study Participants According to Age Group and Gender 

Age Group (Years) Frequency (n) Percentage (%) 

≤ 30 5 10.0% 

31-40 13 26.0% 

41-50 14 28.0% 

51-60 14 28.0% 

> 60 4 8.0% 
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Gender Frequency (n) Percentage (%) 

Female 26 52.0% 

Male 24 48.0% 

 

Association of Gender and Lifestyle Factors with 

Etiology: A statistically significant association was observed 

between gender and the etiology of acute pancreatitis (p < 

0.001). Among female patients, 24 out of 26 (92.3%) 

suffered from gallstone pancreatitis. In contrast, among male 

patients, non-gallstone pancreatitis was predominant, 

accounting for 20 out of 24 cases (83.3%) [Table 3,  

Figure 1]. Assessment of alcohol usage revealed that 59.1% 

(n = 13) of patients in the non-gallstone group had a 

documented history of alcohol intake, compared to only 

21.4% (n = 6) in the gallstone pancreatitis group [Table 4]. 

 

Table 2: Distribution of Patients According to Gender and Etiology of Pancreatitis 

Gender Gallstone (n=28) Non-Gallstone (n=22) Total (N=50) p-value 

Female 24 (92.3%) 2 (7.7%) 26 (100%) < 0.001 

Male 4 (16.7%) 20 (83.3%) 24 (100%)  

Etiology Group Alcohol Use: Yes (%) Alcohol Use: No (%) Total 

Gallstone Pancreatitis 6 (21.4%) 22 (78.6%) 28 

Non-Gallstone Pancreatitis 13 (59.1%) 9 (40.9%) 22 

 

Disease Severity and CT Imaging Findings: According to 

the Revised Atlanta Criteria, disease severity was stratified 

across both groups. Mild pancreatitis was present in 53.6% 

of gallstone and 54.5% of non-gallstone cases. Moderately 

severe cases constituted 25.0% and 31.8%, while severe 

pancreatitis occurred in 21.4% of gallstone cases compared 

to 13.6% in non-gallstone cases [Table 5, Figure 3]. Mean 

hospital stay was 5.68 ± 1.89 days for gallstone cases and 

6.50 ± 2.35 days for non-gallstone cases. 

 

Table 3: Distribution of Patients According to Etiology and Severity of Acute Pancreatitis 

Etiology Group Mild (%) Moderately Severe (%) Severe (%) 

Gallstone Pancreatitis (n=28) 15 (53.6%) 7 (25.0%) 6 (21.4%) 

Non-Gallstone Pancreatitis (n=22) 12 (54.5%) 7 (31.8%) 3 (13.6%) 

 

 
Figure 1: Distribution of Etiology by Gender 

 

Comparison of Admission Biochemical Markers: 

Comparison of biochemical parameters drawn at admission 

demonstrated marked, statistically significant differences in 

hepatobiliary and liver transaminase enzymes between the 

two etiologies [Table 6, Figure 2]. Alanine aminotransferase 

(ALT) was significantly elevated in the gallstone group 

compared to non-gallstone cases (164.99 ± 44.11 U/L vs. 

122.15 ± 41.54 U/L, p = 0.0010). Similarly, aspartate 

aminotransferase (AST) was markedly higher in gallstone 

cases (137.79 ± 31.69 U/L vs. 90.71 ± 17.82 U/L, p < 0.001). 

Cholestatic markers also showed significant elevations: 

Alkaline Phosphatase (ALP) was 262.13 ± 26.35 U/L in 

gallstone vs. 226.71 ± 57.44 U/L in non-gallstone (p = 

0.0122), and Total Bilirubin was 1.99 ± 0.74 mg/dL vs. 0.70 

± 0.61 mg/dL (p < 0.001). Conversely, serum amylase, 

lipase, and CRP showed no significant intergroup 

differences. 

 
Figure 2: Disease Severity Stratification by Etiology 

 

Table 4: Comparison of Biochemical and Inflammatory Biomarkers Between Gallstone and Non-Gallstone Pancreatitis 

Biomarker Gallstone (Mean ± SD) Non-Gallstone (Mean ± SD) t-statistic p-value 

Serum Amylase (U/L) 783.28 ± 231.34 744.45 ± 240.44 0.576 0.5673 

Serum Lipase (U/L) 990.83 ± 312.97 972.25 ± 249.73 0.228 0.2100 

ALT / SGPT (U/L) 164.99 ± 44.11 122.15 ± 41.54 3.472 0.0010 

AST / SGOT (U/L) 137.79 ± 31.69 90.71 ± 17.82 6.284 < 0.001 

ALP (U/L) 262.13 ± 26.35 226.71 ± 57.44 2.603 0.0122 

Total Bilirubin (mg/dL) 1.99 ± 0.74 0.70 ± 0.61 6.541 < 0.001 

CRP (mg/L) 139.61 ± 38.44 134.96 ± 32.15 0.465 0.6438 
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Figure 3: Admission Liver Function & Cholestatic Markers 

Comparison 

 

Interventional Outcomes: MRCP and ERCP  

Among the 28 patients with CT findings of acute pancreatitis 

with cholelithiasis, MRCP was performed, confirming 

choledocholithiasis in 10 patients (35.7%). These 10 patients 

underwent therapeutic ERCP, achieving successful bile duct 

cannulation and stone extraction in 8 cases (80.0%)  

[Table 7]. In these 8 patients, serial pancreatic enzyme levels 

showed dramatic and statistically significant reductions (p < 

0.05). Mean serum amylase dropped from 775.25 U/L pre-

procedure to 167.00 U/L post-procedure, and mean serum 

lipase decreased from 927.63 U/L to 233.75 U/L [Table 8, 

Figure 4]. 

 
Figure 4: Pre- vs. Post-ERCP Pancreatic Enzyme Response 

 

Clinical Outcomes and Mortality: Overall recovery 

without intensive care was achieved in 67.9% of gallstone 

patients and 81.8% of non-gallstone patients. ICU admission 

was required in 25.0% (n = 7) of gallstone cases vs. 18.2% (n 

= 4) of non-gallstone cases. Two deaths occurred in the 

gallstone group (7.1% mortality), both attributable to severe 

necrotizing pancreatitis with persistent multi-organ failure, 

whereas zero mortality was observed in the non-gallstone 

group [Table 9, Figure 5]. 

 

Table 5: omparison of MRCP Findings, ERCP Outcomes, and Serum Biomarker Levels Before and After ERCP 

Investigation / Intervention Category / Outcome Frequency (%) 

MRCP Results (n=28) Choledocholithiasis / CBD Stones 10 (35.7%) 

 No CBD Stone Detected 18 (64.3%) 

ERCP Results (n=10) Successful Cannulation & Extraction 8 (80.0%) 

 Unsuccessful Cannulation 2 (20.0%) 

Biomarker Pre-Procedure Mean Post-Procedure Mean p-value (Paired t-test) 

Serum Amylase (IU/L) 775.25 167.00 < 0.05 

Serum Lipase (IU/L) 927.63 233.75 < 0.05 

 

Table 6: Comparison of Clinical Outcomes Between Gallstone and Non-Gallstone Pancreatitis 

Clinical Outcome Gallstone Pancreatitis (n=28) Non-Gallstone Pancreatitis (n=22) 

Recovered (Ward Care) 19 (67.9%) 18 (81.8%) 

ICU Admission Required 7 (25.0%) 4 (18.2%) 

Mortality 2 (7.1%) 0 (0.0%) 

 

 
Figure 5: Overall Clinical Outcomes by Etiology Group 

DISCUSSION 

The first aim of this prospective observational study was to assess 

the clinical profile, diagnostic significance and prognosis of 

biochemical markers in differentiating gallstone acute 

pancreatitis from non-gallstone causes. Of the 50 patients, 

gallstone pancreatitis (GWAP) accounted for 56.0% and non-

gallstone pancreatitis (NWAP) for 44.0%. This distribution is 

very similar to the world epidemiology data, in which gallstones 

account for most of the acute pancreatitis in the world.[23-26] 

Demographic analysis showed acute pancreatitis affects more in 

the middle age group as 56.0% of the group was in 41 to 60 age 

group. Importantly, our study revealed a highly significant, 

statistically significant association between being female and the 

etiology of gallstones (p<0.001) – 92.3% of female patients had 

a diagnosis of biliary pancreatitis. By contrast, 83.3% of male 

patients developed non-gallstone pancreatitis and chronic alcohol 

consumption was a major factor in the development of non-

gallstone pancreatitis (59.1% of cases). Results obtained here are 
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in line with the classical observational literature which shows 

that female sex hormones and an altered bile acid dynamics 

are associated with risk of gallstones, while male gender is 

associated with increased risk of alcohol-induced pancreatic 

acinar injury.[27-30] 

One of the most important clinical problems in the treatment 

of acute pancreatitis is the early differentiation of etiology. 

Pancreatic enzymes (amylase and lipase) are not sensitive 

and specific for the diagnosis of pancreatic inflammation. In 

our study, there were no statistically significant differences 

in the levels of serum amylase and lipase between gallstone 

group and non-gallstone group (p = 0.5673, p = 0.210, 

respectively). Moreover, when we compared C-reactive 

protein (CRP), a known inflammatory marker, to reflect the 

intensity of systemic inflammation, there was no difference 

between groups (139.61 vs. 134.96 mg/L, p = 0.6438), 

indicating that the intensity of systemic inflammation is 

determined by the degree of necrosis of the acini, not the 

initial cause.[31,32] 

Liver transaminases and cholestatic markers gave very 

significant differential diagnosis, quite the opposite. 

Admission ALT was markedly higher in gallstone 

pancreatitis compared to non-gallstone cases (164.99 ± 44.11 

U/L vs. 122.15 ± 41.54 U/L, p = 0.0010). This result is a 

strong confirmation of the current clinical guidelines that 

have indicated that a rise in ALT > 150U/L in the first 24-48 

hours is a valuable indicator of biliary pancreatitis. The 

shortening of a gall stone through the duct causes acute 

biliary hypertension and micro-necrosis of hepatic cells 

which causes immediate release of ALT and AST in 

circulation. In addition, all of the three tests (AST, ALP, and 

total bilirubin) were significantly elevated in the gallstone 

group (P< 0.05), suggesting acute mechanical obstruction of 

the common bile duct.[33] 

Our interventional subset is an excellent example of the 

therapeutic effect of early etiologic diagnosis. MRCP 

identified choledocholithiasis in 35.7% of gallstone patients 

leading to therapeutic ERCP of the biliary tract in targeted 

patients. 80% of these patients achieved endoscopic 

decompression and had a quick, highly significant decrease 

in serum pancreatic enzymes and stabilization. Lastly, 

overall clinical outcomes revealed that those with gallstone 

pancreatitis were just more likely to have been admitted to 

the ICU (25.0% vs. 18.2%) and were more likely to die (7.1% 

vs. 0%). The present higher morbidity in biliary cases is to 

highlight the need for early diagnosis, early clearance of 

ductal obstruction and same admission cholecystectomy.[34] 

 

CONCLUSION 

Early biochemical profiling is a crucial and very useful tool 

to determine the etiology of AP on admission. 

Diagnosis and extent of inflammation can be confirmed with 

serum markers of amylase, lipase and CRP, hepatobiliary 

markers, such as Alanine Aminotransferase (ALT), 

Aspartate Aminotransferase (AST), Alkaline Phosphatase 

(ALP) and Total Bilirubin, are also significantly elevated, but 

reliably differentiate gallstone from non-gallstone causes. 

Incorporation of the initial bedside ultrasonography and early 

ALT and total bilirubin measurements can facilitate fast etiologic 

classification and timely therapeutic intervention like ERCP and 

SACh, which will ultimately improve clinical outcomes. 
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