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Abstract

Background: Early identification of severe acute pancreatitis (SAP) remains essential for reducing morbidity and
mortality. The Bedside Index for Severity in Acute Pancreatitis (BISAP) score is a simple and validated prognostic tool,
whereas C-reactive protein (CRP) measured at 48 hours is an accessible inflammatory biomarker associated with
disease severity. This study aimed to evaluate the prognostic performance of BISAP combined with 48-hour CRP for
predicting severe acute pancreatitis.

Methods: We conducted a retrospective single-center study including adult patients hospitalized for acute pancreatitis
between January 2022 and January 2025. Acute pancreatitis was diagnosed according to the revised Atlanta 2012
criteria. BISAP score was calculated within the first 24 hours of admission, and CRP levels were measured at 48 hours.
Severe acute pancreatitis was defined according to the revised Atlanta classification. Diagnostic performances were
assessed using sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), receiver
operating characteristic (ROC) curve analysis, and multivariate logistic regression.

Results: A total of 165 patients were included, of whom 45 (27%) developed severe acute pancreatitis. BISAP =3
demonstrated good prognostic accuracy with a sensitivity of 77%, specificity of 85%, PPV of 68%, NPV of 91%, and AUC
of 0.85. CRP 2150 mg/L showed a sensitivity of 77%, specificity of 71%, PPV of 50%, NPV of 89%, and AUC of 0.79. The
combined BISAP-CRP model achieved the best discriminative performance with an AUC of 0.89. The strategy “BISAP 23
OR CRP 2150 mg/L” improved sensitivity and NPV, whereas “BISAP =3 AND CRP =150 mg/L” improved specificity and
PPV.

Conclusion: The BISAP score is a simple and reliable predictor of severe acute pancreatitis. Combining BISAP with 48-
hour CRP significantly improves prognostic performance and may represent a clinically useful strategy for early risk
stratification.
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1. Introduction

Acute pancreatitis (AP) is one of the most common gastrointestinal emergencies worldwide and represents a major
cause of hospitalization and healthcare burden. Although most cases are mild and self-limited, approximately 20-30%
of patients develop severe acute pancreatitis (SAP), which is associated with persistent organ failure, local
complications, prolonged hospitalization, and increased mortality.
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Early identification of patients at risk of severe disease is therefore crucial for optimizing triage, guiding intensive
monitoring, and improving clinical outcomes. Several prognostic scoring systems have been developed for this purpose,
including Ranson’s criteria, APACHE II, CTSI, and the Bedside Index for Severity in Acute Pancreatitis (BISAP).

Among these tools, BISAP has gained increasing interest because of its simplicity, rapid bedside applicability, and good
prognostic accuracy. The score can be calculated within the first 24 hours of admission using five routinely available
clinical parameters.

C-reactive protein (CRP) is an inexpensive inflammatory biomarker widely used in clinical practice. Elevated CRP levels,
particularly at 48 hours after admission, have been associated with severe acute pancreatitis and adverse clinical
outcomes.

While both BISAP and CRP individually demonstrate prognostic value, data regarding their combined use remain
limited, particularly in North African populations. The present study aimed to evaluate the prognostic performance of
BISAP combined with 48-hour CRP for early prediction of severe acute pancreatitis.

2. Materials and Methods

2.1. Study Design and Population

o This retrospective single-center study was conducted at Hassan Il University Hospital, Fez, Morocco.

e Consecutive adult patients hospitalized for acute pancreatitis between January 2022 and January 2025 were
included.

e Acute pancreatitis was diagnosed according to the revised Atlanta 2012 criteria requiring at least two of the
following:

e characteristic abdominal pain;

e serum lipase level greater than three times the upper limit of normal;

e imaging findings consistent with acute pancreatitis.

2.2. Exclusion Criteria

Patients were excluded in cases of:

Incomplete medical records;

Chronic pancreatitis;

Pancreatic malignancy;

Transfer after initial management;
Absence of CRP measurement at 48 hours;
Age <18 years.

2.3. Data Collection

Clinical, biological, and radiological data were retrospectively extracted from electronic medical records.
Collected variables included:

Age;

Sex;

Etiology of pancreatitis;

BISAP score;

CRP level at 48 hours;

ICU admission;

Organ failure;

Local and systemic complications;
Length of hospitalization;
Mortality.
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2.4. BISAP Score Assessment

BISAP score was calculated within the first 24 hours after admission using the following five variables:

e BUN >25mg/dL;

impaired mental status;

SIRS;

age >60 years;

pleural effusion.

Scores ranged from 0 to 5. A BISAP score 23 was considered predictive of severe disease.

2.5. CRP Assessment

CRP levels were measured at 48 hours after admission. A cutoff value 2150 mg/L was used according to previous
literature.

2.5.1. Definition of Severe Acute Pancreatitis

Severity was defined according to the revised Atlanta classification 2012. Severe AP was defined by persistent organ
failure lasting more than 48 hours, ICU admission, systemic complications, or death.

2.5.2. Combined BISAP-CRP Model

A combined prognostic model integrating BISAP score and CRP level at 48 hours was evaluated using two
complementary clinical strategies:

“BISAP 23 OR CRP 2150 mg/L” strategy to maximize sensitivity for early identification of high-risk patients;
“BISAP 23 AND CRP 2150 mg/L” strategy to maximize specificity for prediction of severe disease.

Receiver operating characteristic (ROC) analysis was additionally performed to evaluate the overall discriminative
performance of the combined BISAP-CRP model.

2.6. Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics software.

Continuous variables were expressed as median and interquartile range (IQR), while categorical variables were
expressed as frequencies and percentages.

Comparisons between severe and non-severe AP were performed using Chi-square or Fisher’s exact tests for
categorical variables and Student’s t-test or Mann-Whitney U test for continuous variables.

Diagnostic performances were evaluated using:

Sensitivity;

Specificity;

Positive predictive value (PPV);

Negative predictive value (NPV);

Receiver operating characteristic (ROC) analysis.

A p-value <0.05 was considered statistically significant.

2.7. Ethics Approval

The study protocol was approved by the Institutional Ethics Committee of Hassan II University Hospital, Fez, Morocco.
Due to the retrospective nature of the study and the use of anonymized clinical data, the requirement for informed
consent was waived.
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3. Results

3.1. Baseline Characteristics

A total of 165 patients were included during the study period. The median age was 61 years, with female
predominance. Severe acute pancreatitis occurred in 45 patients (27%).

Patients with severe acute pancreatitis had significantly higher rates of ICU admission, systemic complications, and
mortality.

Table 1 Baseline characteristics according to disease severity

Variables Non-severe AP (n=120) | Severe AP (n=45) | p-value
Median age (years) | 56 68 0.01
Female sex 72 (60.0%) 29 (64.4%) 0.65
Biliary etiology 78 (65.0%) 31 (68.9%) 0.72
BISAP =3 18 (15.0%) 35 (77.8%) <0.001
CRP 2150 mg/L 32 (26.7%) 35 (77.8%) <0.001
ICU admission 5(4.2%) 25 (55.6%) <0.001
Mortality 1 (0.8%) 8 (17.8%) 0.001

3.2. Prognostic Performance of BISAP

A BISAP score 23 was significantly associated with severe acute pancreatitis (77.8% vs 15.0%, p<0.001), ICU
admission, and mortality.

The ROC curve analysis demonstrated good discriminative performance of BISAP for prediction of SAP, with an AUC of
0.85.

3.3. Prognostic Performance of CRP

CRP 2150 mg/L at 48 hours was significantly more frequent in severe AP compared with non-severe AP (77.8% vs
26.7%, p<0.001).

CRP showed acceptable prognostic performance with an AUC of 0.79.

3.4. Combined BISAP-CRP Assessment

The combination strategy “BISAP =3 OR CRP =150 mg/L” substantially improved sensitivity and negative predictive
value, making it useful for early screening of high-risk patients.

Conversely, the strategy “BISAP =3 AND CRP 2150 mg/L” improved specificity and positive predictive value, allowing
identification of patients at particularly high risk for severe disease progression.

The prognostic performances of BISAP and CRP are summarized in Table 2.

Table 2 Diagnostic performance of BISAP and CRP

Predictor Sensitivity (%) | Specificity (%) | PPV (%) | NPV (%)
BISAP =3 77 85 68 91
CRP =150 mg/L 77 71 50 89
BISAP =23 OR CRP 2150 mg/L 91 65 52 95
BISAP =3 AND CRP 2150 mg/L | 60 91 74 84
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Table 3 Area under the ROC curve analysis

Predictor AUC | 95% CI
BISAP score 0.85 | 0.78-0.91
CRP at 48 hours 0.79 | 0.71-0.87

Combined BISAP-CRP model | 0.89 | 0.83-0.95

3.5. Multivariate Logistic Regression Analysis
Multivariate logistic regression analysis identified both BISAP score and CRP at 48 hours as independent predictors of
severe acute pancreatitis.

BISAP score demonstrated a strong independent association with disease severity (OR 3.38, 95% CI 1.55-7.37;
p=0.002), whereas CRP showed a modest but statistically significant independent association (OR 1.007, 95% CI
1.000-1.015; p=0.034).

Table 4 Multivariate analysis for prediction of severe acute pancreatitis

Variable 0dds Ratio (OR) | 95% CI p-value
BISAP score 3.38 1.55-7.37 0.002
CRP at 48 hours | 1.007 1.000-1.015 | 0.034

Receiver operating characteristic analysis demonstrated that the combined BISAP-CRP model achieved the highest
discriminative performance with an AUC of 0.89 (95% CI: 0.83-0.95), compared with 0.85 (95% CI: 0.78-0.91) for
BISAP alone and 0.79 (95% CI: 0.71-0.87) for CRP alone.

4. Discussion

Early identification of severe acute pancreatitis remains a major clinical priority because delayed recognition is
associated with increased morbidity, mortality, prolonged hospitalization, and inappropriate utilization of intensive
care resources.

In the present study, BISAP demonstrated good prognostic accuracy for predicting severe acute pancreatitis, with a
sensitivity of 77%, specificity of 85%, and AUC of 0.85. These findings are consistent with previous validation studies
demonstrating the utility of BISAP as a rapid bedside prognostic tool [5-9].

One of the major advantages of BISAP lies in its simplicity and early applicability. Unlike APACHE II or Ranson’s criteria,
BISAP can be calculated within the first 24 hours using routinely available clinical variables. This characteristic is
particularly valuable in emergency departments and resource-limited healthcare systems.

CRP remains one of the most accessible inflammatory biomarkers in acute pancreatitis. In our study, CRP 2150 mg/L
demonstrated acceptable sensitivity but lower specificity compared with BISAP alone. These findings are consistent
with previous reports emphasizing the usefulness of CRP while highlighting its limited specificity when used as an
isolated marker [10,11].

The most important finding of our study was the improved prognostic accuracy observed with combined BISAP-CRP
assessment. The strategy “BISAP >3 OR CRP =150 mg/L” achieved excellent sensitivity and negative predictive value,
making it useful as a screening tool to identify patients requiring close monitoring. Conversely, the “AND” strategy
significantly improved specificity and PPV, thereby identifying patients at particularly high risk for severe disease
progression.

This dual-strategy approach may have important clinical implications. Highly sensitive models are useful for early triage

and prevention of delayed ICU management, whereas highly specific models may help reduce unnecessary ICU
admissions and healthcare resource overutilization.
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Our study provides valuable regional data regarding prognostic assessment of acute pancreatitis in North African
populations, where published evidence remains limited.

Several limitations should nevertheless be acknowledged. First, the retrospective design may expose the study to
selection and information bias. Second, the single-center nature and relatively limited sample size may reduce
generalizability. Third, we did not compare BISAP-CRP assessment with other prognostic scores such as APACHE II or
CTSI. Although multivariate analysis and ROC curve analyses were performed, external validation in larger prospective
multicenter cohorts remains necessary.

Despite these limitations, our study highlights the potential utility of a simple, inexpensive, and reproducible prognostic
strategy readily applicable in routine clinical practice.

5. Conclusion
The BISAP score is a simple, rapid, and reliable predictor of severe acute pancreatitis.

The addition of 48-hour CRP significantly improves prognostic performance and may constitute a clinically useful
strategy for early risk stratification.

Combined BISAP-CRP assessment may facilitate optimized triage, earlier identification of high-risk patients, and more
appropriate allocation of intensive care resources.

Large prospective multicenter studies are warranted to validate these findings and refine prognostic algorithms in acute
pancreatitis.
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