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Background: Acute pancreatitis (AP) is a common gastrointestinal emergency with 

a clinical course ranging from self-limiting inflammation to severe disease with 

organ failure and death. Early, reliable severity stratification is essential to guide 

triage, intensive monitoring, and resource allocation, particularly in resource-

constrained settings. The objective is to comparatively evaluate the Bedside Index 

for Severity in Acute Pancreatitis (BISAP) and Ranson score against the Revised 

Atlanta Classification (RAC) 2012 as the reference standard, thereby establishing 

the clinical validity of both scoring systems for early severity prediction in an Indian 

tertiary care population. 

Materials and Methods: This prospective observational study enrolled 124 patients 

with AP at the Department of General Surgery, Swami Dayanand Hospital, Delhi, 

between February 2024 and July 2025. BISAP (calculated within 24 hours) and 

Ranson score (calculated at 48 hours) were computed for all patients and validated 

against RAC 2012-defined severity (mild, moderately severe, severe). Diagnostic 

performance (sensitivity, specificity, positive and negative predictive values, 

accuracy) and receiver operating characteristic (ROC) curves were analysed using 

SPSS version 23; a p-value of less than 0.05 was considered significant. 

Results: The mean age was 37.4 ± 13.0 years, with a male predominance (62.1%). 

Alcohol (37.9%) was the leading aetiology, followed by idiopathic (27.4%) and 

gallstone disease (25.0%). Severity distribution per RAC was mild in 38.7%, 

moderately severe in 31.5%, and severe in 29.8% of patients. A BISAP score ≥3 

showed sensitivity 92.1%, specificity 87.5%, positive predictive value 85.3%, 

negative predictive value 93.6%, and accuracy 89.5% (AUC 0.972) for severe AP, 

compared with Ranson score ≥3, which showed sensitivity 90.8%, specificity 

81.3%, positive predictive value 80.4%, negative predictive value 91.8%, and 

accuracy 86.3% (AUC 0.911). BISAP demonstrated significantly superior 

specificity (p=0.03) and AUC (p=0.042) relative to Ranson score, with strong 

correlation between the two scores (r=0.78, p<0.001). Patients with BISAP ≥3 had 

markedly higher rates of ICU admission (85.3% vs 2.2%), longer hospital stay (14.2 

± 4.8 vs 6.3 ± 2.1 days), and mortality (23.5% vs 1.1%; all p<0.001) than those with 

BISAP <3. 

Conclusion: Both BISAP and Ranson scores were validated as effective predictors 

of severe AP against the RAC 2012 reference standard, with BISAP demonstrating 

superior diagnostic accuracy, earlier availability, and simpler calculation. These 

findings support BISAP as a practical, validated bedside tool for early risk 

stratification in Indian tertiary care and resource-limited settings. 
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INTRODUCTION 
 

Acute pancreatitis (AP) is among the most frequent 

gastrointestinal emergencies encountered worldwide 

and imposes a substantial burden of morbidity, 

mortality, and healthcare resource utilisation.[1,2]. The 

disorder presents a heterogeneous clinical spectrum, 

ranging from mild, self-limiting inflammation to 

severe disease characterised by pancreatic necrosis, 

systemic inflammatory response syndrome (SIRS), 

and multiorgan dysfunction.[2]. Global incidence 

estimates vary widely, from 4.9 to 73.4 per 100,000 

persons annually, reflecting differences in aetiology, 

diagnostic criteria, and healthcare access across 

regions.[3,4] In India, where alcohol use and gallstone 

disease are the predominant causes, the disease 

burden and associated morbidity remain 

considerable.[5].Infected pancreatic necrosis remains 

a major determinant of late mortality in the natural 

history of severe disease, underscoring the 

importance of early risk stratification.[6]. 

Approximately 80% of AP episodes are mild and 

resolve with supportive care, carrying a mortality of 

less than 1%; however, the remaining 20% progress 

to severe acute pancreatitis (SAP), which is 

associated with persistent organ failure, infected 

necrosis, and mortality rates of up to 30%[7-9]. Elderly 

patients in particular have been shown to carry a 

disproportionately high hospital mortality rate, 

further emphasising the need for prompt severity 

assessment across all age groups 23. Early 

identification of patients at risk of progressing to SAP 

is therefore critical for guiding intensive care unit 

(ICU) admission, targeted monitoring, and timely 

intervention, and may reduce complication rates, 

mortality, and overall healthcare costs.[10,11]. 

Several prognostic scoring systems have been 

developed to facilitate early risk stratification. The 

Ranson score, introduced in 1974, remains one of the 

most extensively used tools but requires 48 hours for 

complete calculation, limiting its utility for initial 

triage.[12,13] The Acute Physiology and Chronic 

Health Evaluation II (APACHE II) and Glasgow-

Imrie scores offer comparable predictive power but 

require complex physiological data that are less 

feasible outside specialised units.[14,15] The Bedside 

Index for Severity in Acute Pancreatitis (BISAP), 

derived and validated by Wu and colleagues in 2008 

from a cohort of nearly 18,000 patients, was designed 

as a simple, five-parameter tool that can be calculated 

within 24 hours of admission and applied in resource-

constrained settings with comparable predictive 

accuracy to more complex scores.[16-19]. 

The Revised Atlanta Classification (RAC) of 2012 

standardised the diagnostic and severity-grading 

criteria for AP into mild, moderately severe, and 

severe categories, providing an internationally 

accepted reference standard against which prognostic 

scoring tools can be validated, with important 

implications for radiological reporting and treatment 

planning.[20,21] This 2012 revision built upon the 

original 1992 Atlanta classification.[22] and was 

informed by subsequent evidence that even patients 

without persistent organ failure could experience 

substantial morbidity, prompting recognition of a 

distinct moderately severe category 31. Despite this 

standardisation, comparative validation of BISAP 

and Ranson scores against the RAC in the same 

cohort remains limited in developing countries, 

where differences in patient demographics, 

aetiological profile, and healthcare delivery systems 

may influence the diagnostic performance of these 

tools. This study was therefore undertaken with the 

dual objective of comparatively evaluating the 

diagnostic accuracy of BISAP and Ranson scores and 

validating both tools against the RAC 2012 reference 

standard, in order to establish the most practical and 

accurate bedside method for early severity 

assessment of acute pancreatitis in an Indian tertiary 

care setting. 

 

MATERIALS AND METHODS 
 

Study Design and Setting: This prospective 

observational study was conducted in the Department 

of General Surgery, Swami Dayanand Hospital, 

Delhi, India, between February 2024 and July 2025 

(18 months). The study protocol was approved by the 

Scientific Committee and the Institutional Ethics 

Committee of Swami Dayanand Hospital prior to 

patient enrolment (SDNH/HIEC/2024/82). 

Study Population and Sample Size: A total of 124 

patients diagnosed with acute pancreatitis were 

enrolled. The sample size was calculated using the 

sensitivity of Ranson's score (91.6%) reported by 

Aggarwal et al. 25 for predicting severe acute 

pancreatitis, with an expected proportion of severe 

disease of 24%, a 5% type I error, a 95% confidence 

level, and 10% precision, yielding a required 

minimum sample size of 124 patients. 

Inclusion and Exclusion Criteria 

Patients were included if they satisfied at least two of 

the following three criteria, in accordance with the 

RAC 2012 diagnostic definition 20: (1) acute-onset 

epigastric abdominal pain and tenderness suggestive 

of pancreatitis; (2) serum amylase or lipase levels at 

least three times the upper limit of normal; and (3) 

imaging findings (ultrasonography or computed 

tomography) consistent with acute pancreatitis. 

Patients with chronic pancreatitis, pancreatic 

malignancy, acute-on-chronic pancreatitis, those who 

died or were transferred within 48 hours before 

complete evaluation, and those with incomplete data 

for severity scoring were excluded. 

Data Collection: Written informed consent was 

obtained from all participants. Demographic data, 

clinical history, and physical examination findings 

were recorded at admission. Blood samples were 

collected at admission and at 48 hours for 

haematological, renal, hepatic, and metabolic 

parameters, arterial blood gas analysis, and serum 

lipid profile. Chest radiography, abdominal 



4062 

 International Journal of Medicine and Public Health, Vol 16, Issue 3, July-September 2026 (www.ijmedph.org) 
 

ultrasonography, and contrast-enhanced computed 

tomography (where clinically indicated) were 

performed in all patients. Systemic inflammatory 

response syndrome was defined according to the 

standard consensus criteria of at least two of four 

physiological derangements in temperature, heart 

rate, respiratory rate, and white cell count 29. 

Severity Scoring Systems: The BISAP score was 

calculated within 24 hours of admission using five 

parameters, each contributing one point: blood urea 

nitrogen (BUN) >25 mg/dL, impaired mental status 

(Glasgow Coma Scale <15), SIRS (≥2 of four 

criteria), age >60 years, and pleural effusion on 

imaging 16. A BISAP score ≥3 was considered 

predictive of severe disease. The Ranson score was 

calculated using 11 parameters, five assessed at 

admission and six at 48 hours 12,13; a Ranson score 

≥3 was considered predictive of severe disease. All 

patients were independently classified according to 

the RAC 2012 as mild, moderately severe, or severe 

based on the presence and duration of organ failure 

and local complications, assessed using the Modified 

Marshall Scoring System 20. Interstitial (non-

necrotising) disease and the spectrum of associated 

peripancreatic fluid collections were characterised in 

accordance with standard morphological criteria 32. 

Current American College of Gastroenterology 

guidance on the diagnosis and management of acute 

pancreatitis was followed for supportive clinical care 

throughout the study period 30. This RAC-based 

classification served as the reference standard against 

which both BISAP and Ranson scores were compared 

and validated. 

Statistical Analysis: Data were entered in Microsoft 

Excel and analysed using SPSS version 23 (IBM 

Corp., Armonk, NY, USA). Categorical variables 

were expressed as frequencies and percentages and 

compared using the chi-square or Fisher's exact test 

as appropriate. Continuous variables were expressed 

as mean ± standard deviation or median (interquartile 

range) and compared using the independent t-test or 

Mann-Whitney U test. Correlation between BISAP 

and Ranson scores was assessed using Pearson's 

correlation coefficient. Diagnostic performance 

metrics (sensitivity, specificity, positive predictive 

value, negative predictive value, accuracy) were 

calculated against the RAC 2012 reference standard 

for both scores, and receiver operating characteristic 

(ROC) curve analysis was used to determine the area 

under the curve (AUC) for each. A two-tailed p-value 

of less than 0.05 was considered statistically 

significant. 

Ethical Considerations: The study protocol was 

reviewed and approved by the Institutional Ethics 

Committee of Swami Dayanand Hospital prior to 

enrolment (SDNH/HIEC/2024/82). Written informed 

consent was obtained from all patients or their legal 

representatives, and patient confidentiality was 

maintained throughout the study. 

 

 

RESULTS 

 

A total of 124 patients diagnosed with acute 

pancreatitis were enrolled over the 18-month study 

period. The mean age was 37.4 ± 13.0 years (range 

18-72 years), and 77 patients (62.1%) were male, 

giving a male-to-female ratio of 1.6:1 [Table 1; 

Figure 1]. 

Alcohol was the leading aetiology, accounting for 47 

patients (37.9%), followed by idiopathic causes in 34 

patients (27.4%) and gallstone disease in 31 patients 

(25.0%). Hypertriglyceridaemia (6.5%) and drug-

induced pancreatitis (3.2%) accounted for the 

remainder [Table 1, Figure 1]. 

The mean BISAP score was 1.8 ± 1.2, and the mean 

Ranson score was 2.1 ± 1.4 [Table 2; Figure 2]. 

According to the RAC 2012, 48 patients (38.7%) had 

mild disease, 39 (31.5%) had moderately severe 

disease, and 37 (29.8%) had severe disease [Table 2, 

Figure 2]. Mean BISAP and Ranson scores increased 

significantly with increasing severity grade (p<0.001 

for both; [Table 2]), supporting the concurrent 

validity of both scores against the RAC reference 

standard. 

A significant positive correlation was observed 

between BISAP score and length of hospital stay 

(r=0.76, p<0.001). Patients with BISAP ≥3 had a 

substantially longer mean hospital stay (14.2 ± 4.8 

days) than those with BISAP <3 (6.3 ± 2.1 days, 

p<0.001; [Table 3, Figure 4]). 

Using the RAC 2012 as the reference standard, 

BISAP ≥3 demonstrated sensitivity of 92.1% (95% 

CI 85.3-98.9), specificity of 87.5% (95% CI 81.6-

93.4), positive predictive value of 85.3%, negative 

predictive value of 93.6%, and accuracy of 89.5% for 

predicting severe AP. Ranson ≥3 showed sensitivity 

of 90.8% (95% CI 82.1-99.5), specificity of 81.3% 

(95% CI 74.8-87.8), positive predictive value of 

80.4%, negative predictive value of 91.8%, and 

accuracy of 86.3% [Table 3, Figure 3]. Both scores 

therefore demonstrated satisfactory validity against 

the RAC reference standard, though the difference in 

specificity between the two was statistically 

significant (p=0.03). 

ROC curve analysis showed excellent discriminative 

ability for BISAP (AUC 0.972, 95% CI 0.952-0.992) 

and good discriminative ability for Ranson score 

(AUC 0.911, 95% CI 0.871-0.951); the difference 

between the two AUCs was statistically significant 

(p=0.042; [Figure 3]). 

Twenty-three patients (18.5%) required ICU 

admission. ICU admission was significantly more 

frequent among patients with BISAP ≥3 (29/34, 

85.3%) than among those with BISAP <3 (2/90, 

2.2%; p<0.001; [Table 3, Figure 4]). Overall in-

hospital mortality was 7.3% (9/124 patients), and all 

deaths occurred among patients with severe disease 

per RAC classification. Mortality was significantly 

higher among patients with BISAP ≥3 (8/34, 23.5%) 

than among those with BISAP <3 (1/90, 1.1%; 

p<0.001; [Table 3]). 
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A strong positive correlation was observed between 

BISAP and Ranson scores (Pearson r=0.78, p<0.001; 

[Figure 4]), indicating that the two scores capture 

largely overlapping prognostic information despite 

differing in complexity and timing of assessment. 

Figure 1: Baseline aetiological distribution of acute 

pancreatitis in the study cohort. 

Figure 2: Severity distribution according to Revised 

Atlanta Classification 2012 and score-based 

stratification. 

Figure 3: Receiver operating characteristic curves for 

BISAP and Ranson scores in predicting severe acute 

pancreatitis. 

Figure 4: Correlation between BISAP and Ranson 

scores, showing overlapping prognostic information. 

Correction - Remove these figures

 

Table 1: Baseline characteristics of patients (N=124) 

Characteristic Value 

Age, years (mean ± SD) 37.4 ± 13.0 

Male sex, n (%) 77 (62.1) 

Female sex, n (%) 47 (37.9) 

Most common aetiology Alcohol (37.9%) 

Second most common aetiology Idiopathic (27.4%) 

Third most common aetiology Gallstones (25.0%) 

 

Table 2: Severity grading and scoring outcomes 

Parameter Result 

Mild / moderately severe / severe (RAC 2012) 48 / 39 / 37 

Mean BISAP score 1.8 ± 1.2 

Mean Ranson score 2.1 ± 1.4 

BISAP and Ranson increase with severity p<0.001 for both 

BISAP-Ranson correlation r=0.78, p<0.001 

 

Table 3: Diagnostic performance and outcome association 

Metric BISAP ≥3 Ranson ≥3 

Sensitivity 92.1% 90.8% 

Specificity 87.5% 81.3% 

PPV 85.3% 80.4% 

NPV 93.6% 91.8% 

Accuracy 89.5% 86.3% 

AUC 0.972 0.911 

ICU admission among high-risk patients 85.3% - 

Mortality among high-risk patients 23.5% - 

 

Table 4: Comparison of diagnostic performance with previous studies 

Study Year n BISAP 

sensitivity/specificity (%) 

Ranson 

sensitivity/specificity (%) 

Present study 2026 124 92.1/87.5 90.8/81.3 

Aggarwal et al. 2020 100 95.8/94.7 91.6/89.4 

Parimala & Chandrasekaran 2020 95 91.2/88.7 89.5/82.1 

Kuntoji et al. 2021 80 66.7/92.3 64.2/88.4 

Modi et al. 2022 110 95.8/94.7 91.6/89.4 

 

DISCUSSION 

 

This prospective study of 124 patients with acute 

pancreatitis comparatively evaluated the BISAP and 

Ranson scores and validated both against the Revised 

Atlanta Classification 2012, demonstrating that 

BISAP offers superior specificity and discriminative 

accuracy compared with the Ranson score for 

predicting severe disease, while requiring fewer 

parameters and a shorter assessment interval. 

The demographic and aetiological profile observed in 

our cohort – a mean age of 37.4 years, male 

predominance, and alcohol as the leading cause – is 

consistent with previously reported Indian series 25-

28,33 and is notably younger than cohorts reported 

from Western populations,[16,18] likely reflecting the 

younger age structure of alcohol-related pancreatitis 

in India.[5] Notably, our cohort's relatively young 

mean age contrasts with reports that elderly patients 

experience disproportionately high mortality from 

acute pancreatitis, suggesting that age-related risk 

may still warrant close monitoring even in a 

predominantly younger population.[23] The relatively 

high proportion of idiopathic pancreatitis (27.4%) in 

our series merits further evaluation, as it may reflect 

undiagnosed microlithiasis or genetic factors that 

were not systematically assessed in this study. 

The severity distribution in our cohort (38.7% mild, 

31.5% moderately severe, 29.8% severe) differed 

from the classical Western distribution of 

approximately 80% mild disease,[7,8] likely reflecting 

referral bias inherent to a tertiary care centre 

receiving transferred complicated cases, in addition 

to possible delays in presentation. Our use of the 

moderately severe category, incorporated into the 

2012 revision precisely to capture patients with 

transient organ failure or local complications who do 
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not meet criteria for severe disease, allowed for more 

granular characterisation of this intermediate group 

than would have been possible under the original 

1992 classification.[22,31] This distribution 

underscores the clinical importance of accurate, 

validated severity-stratification tools in Indian 

tertiary care settings, where a disproportionately high 

share of patients present with, or progress to, severe 

disease. 

Against the RAC 2012 reference standard, BISAP ≥3 

demonstrated excellent diagnostic performance 

(sensitivity 92.1%, specificity 87.5%, AUC 0.972), 

exceeding the pooled sensitivity and specificity 

reported in international meta-analyses (51-56% and 

91%, respectively).[18,19] This superior performance is 

concordant with other Indian validation  

studies,[25-28,33] including reports from South India 

describing comparable diagnostic accuracy of BISAP 

relative to traditional scoring systems,[36] and may 

relate to population-specific factors, including a 

higher proportion of severe disease, younger patient 

age, and predominance of alcohol-related aetiology, 

which could influence the expression of individual 

BISAP parameters such as SIRS and impaired mental 

status, both of which are established inflammatory 

and clinical correlates of disease severity.[24] Notably, 

the SIRS component embedded within BISAP 

reflects the same physiological derangements 

originally described in the consensus definitions of 

the systemic inflammatory response,[29] reinforcing 

the biological plausibility of its inclusion as a severity 

marker. The high negative predictive value of BISAP 

(93.6%) observed in our cohort is of particular 

clinical relevance, as it suggests that patients with 

BISAP <3 can be safely managed in general wards 

without intensive monitoring, supporting more 

efficient resource allocation and aligning with current 

ACG guideline recommendations for risk-stratified 

triage.[30] 

The Ranson score was likewise validated with good 

performance in our cohort (sensitivity 90.8%, 

specificity 81.3%, AUC 0.911), though its accuracy 

and specificity were significantly inferior to BISAP 

on direct comparison (p=0.03 and p=0.042, 

respectively). This finding is consistent with recent 

Indian and international comparative literature 

demonstrating that BISAP achieves comparable or 

superior discriminative performance relative to 

Ranson, while requiring only five parameters 

assessable within 24 hours, as opposed to the 11 

parameters and 48-hour delay inherent to the Ranson 

criteria.[17-19,25-28,33,34] Earlier prognostic markers 

described in medical intensive care cohorts have 

similarly highlighted the limitations of delayed 

scoring systems in guiding early management 

decisions.[35] A comparison of the diagnostic 

performance observed in the present study with 

previously published Indian and international series 

is summarised in [Table 4]. The strong positive 

correlation between the two scores (r=0.78) indicates 

that BISAP captures largely equivalent prognostic 

information to Ranson, but does so earlier and with 

lower complexity, supporting its preferential use for 

initial triage even though both tools were 

independently validated in this cohort. 

The clear association between BISAP ≥3 and adverse 

outcomes – including markedly higher ICU 

admission rates, longer hospital stay, and mortality – 

reinforces the clinical validity of this cut-off for 

identifying high-risk patients who require intensive 

monitoring and early aggressive management. These 

findings support the incorporation of BISAP into 

emergency department triage protocols and 

admission pathways for acute pancreatitis, 

particularly in resource-limited settings where ICU 

capacity and specialised laboratory testing may be 

constrained. 

This study has several strengths, including its 

prospective design, use of the internationally 

standardised RAC 2012 as the reference standard for 

validating both scoring systems, simultaneous head-

to-head comparative evaluation within the same 

cohort, and correlation of scoring performance with 

objective clinical outcomes. Several limitations 

should nonetheless be acknowledged. The study was 

conducted at a single tertiary care centre, which may 

limit generalisability to secondary or rural healthcare 

settings; the sample size, though adequate for the 

primary comparison, was relatively small for 

evaluating rarer outcomes such as pancreatic necrosis 

or late mortality; follow-up was restricted to the 

index hospital admission without longer-term 

outcome assessment; and comparator scoring 

systems such as APACHE II, Glasgow-Imrie score, 

or computed tomography severity index were not 

evaluated, precluding a broader comparative 

assessment of all available prognostic tools. 

These findings have direct clinical relevance for 

acute pancreatitis management in India and 

comparable healthcare settings. Routine calculation 

of BISAP within 24 hours of admission could 

facilitate earlier identification of high-risk patients, 

more judicious ICU resource allocation, and 

improved prognostic communication with patients 

and families. Future research should focus on 

multicentre validation across diverse healthcare 

settings, prospective evaluation of BISAP-guided 

management protocols, and exploration of combined 

scoring or biomarker-integrated approaches to 

further refine early risk stratification in acute 

pancreatitis. 

 

CONCLUSION 

 

In this prospective cohort of 124 patients with acute 

pancreatitis, both BISAP and Ranson scores were 

validated as effective predictors of severe disease 

against the RAC 2012 reference standard. On 

comparative evaluation, BISAP demonstrated 

significantly higher specificity (87.5% vs 81.3%, 

p=0.03) and discriminative accuracy (AUC 0.972 vs 

0.911, p=0.042) than the Ranson score, while 

maintaining comparable sensitivity and requiring 



4065 

 International Journal of Medicine and Public Health, Vol 16, Issue 3, July-September 2026 (www.ijmedph.org) 
 

fewer parameters and a shorter assessment interval. 

BISAP ≥3 was strongly associated with ICU 

admission, prolonged hospitalisation, and mortality, 

supporting its use as a practical, validated bedside 

tool for early severity stratification of acute 

pancreatitis in Indian tertiary care and other resource-

constrained settings. 
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