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Abstract

Introduction: Early identification of severe acute pancreatitis (SAP) is crucial for timely
intervention and reduction of morbidity and mortality. Although contrast-enhanced
computed tomography (CECT) remains the gold standard for severity assessment, it is
costly, not universally available, and often delayed. C-reactive protein (CRP), an acute-
phase reactant, has emerged as a simple and assessable biomarker for severity prediction.
Aims and objectives: To evaluate the diagnostic accuracy of serum CRP in predicting the
severity of acute pancreatitis prior to advanced imaging modalities. Materials and
Methods: The study was conducted at North Bengal Medical College and Hospital,
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Darjeeling, West Bengal, after IEC approval (IEC/NBMC/M-07/051/2023) and informed
consent from participants. The study was conducted over 18 months, from June 2023 to
January 2025, 98 patients with acute pancreatitis attending the General Surgery OPD and
emergency were evaluated. Clinical history, examination findings, and serum CRP levels
were recorded. CRP values were correlated with disease severity assessed using the
Glasgow score, Revised Atlanta Classification, and radiological findings. Data were
statistically analyzed. Results: Severe acute pancreatitis was observed in 15.3% of
patients. The mean CRP levels were significantly higher in severe cases. Elevated CRP
correlated strongly with complications and mortality (p<0.05). Conclusion: This study
demonstrates that CRP is areliable and cost-effective biomarker for assessing the severity
of acute pancreatitis before undergoing higher imaging modalities. The findings establish
a significant association between elevated CRP levels and increased disease severity, as
classified by both the Glasgow and Revised Atlanta scoring systems.

Keywords: Acute pancreatitis (AP), C-reactive protein (CRP), severity prediction,
Atlanta classification, and Glasgow scoring system.
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INTRODUCTION

Acute pancreatitis (AP) is a sudden inflammatory disorder of the pancreas that may progress to pancreatic destruction,
including pancreatic necrosis, systemic inflammatory response, and multiorgan dysfunction in severe cases. Early
identification of disease severity is essential for appropriate management and prevention of complications. Blood-based
inflammatory markers such as C-reactive protein (CRP) are widely used to assess the severity and prognosis of acute
pancreatitis due to their association with systemic inflammation and tissue injury [1,2]. Traditionally, clinical assessment,
including patient history, physical examination, and severity scoring systems, has been considered the initial approach for
evaluating AP severity. Several scoring systems, including the Ranson criteria, Glasgow score, Acute Physiology and
Chronic Health Evaluation Il (APACHE II), and Bedside Index of Severity in Acute Pancreatitis (BISAP), have been
developed to predict disease outcomes.

However, these scoring systems are often complex, require multiple clinical and laboratory parameters, and may take
considerable time to calculate, limiting their applicability in emergency clinical settings [3,4]. Radiological imaging,
particularly contrast-enhanced computed tomography (CECT), plays an important role in assessing pancreatic necrosis and
local complications. However, imaging modalities may not always be feasible during the early phase of disease due to
timing limitations, availability issues, contrast-related risks, and increased healthcare costs. Therefore, there is a need for
rapid, reliable, and easily accessible biomarkers that can accurately predict the severity of AP at an early stage [5].
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Among various inflammatory biomarkers, C-reactive protein (CRP) has emerged as one of the most extensively studied
and clinically useful markers for predicting AP severity. CRP is an acute-phase protein synthesized by the liver in response
to inflammatory cytokines, particularly interleukin-6. It begins to rise within several hours after an inflammatory stimulus
and reaches peak levels approximately 48—72 hours after the onset of symptoms, making it valuable for early assessment
of inflammatory burden in AP [6]. Several studies have demonstrated the prognostic value of CRP in acute pancreatitis. A
CRP concentration exceeding 150 mg/L within the first 48-72 hours has been suggested as a reliable cutoff for identifying
severe acute pancreatitis.

Patients with markedly elevated CRP levels are more likely to develop pancreatic necrosis, organ failure, infectious
complications, and prolonged hospitalization, whereas lower CRP levels are generally associated with a milder disease
course and reduced systemic involvement [7,8]. Compared with complex scoring systems and advanced imaging
modalities, CRP offers advantages of simplicity, affordability, rapid availability, and applicability in resource-limited
healthcare settings. Its widespread availability allows clinicians to evaluate inflammatory severity and support early risk
stratification of patients with acute pancreatitis without requiring sophisticated infrastructure [9].

In this context, the present study was conducted to evaluate the diagnostic accuracy of serum C-reactive protein in
predicting the severity of acute pancreatitis before the use of advanced imaging modalities, by comparing CRP levels with
established severity assessment methods, including the Glasgow score, Revised Atlanta Classification, and radiological
findings [10]. To evaluate the diagnostic accuracy of serum CRP in predicting the severity of acute pancreatitis prior to
advanced imaging modalities.

MATERIALS AND METHODS
Study design: The present study was an observational prospective study.

Study Settings: The study was conducted in the outpatient and inpatient departments of the Department of General Surgery
of North Bengal Medical College and Hospital, Darjeeling, West Bengal.

Study Duration: The study was conducted over 18 months, from June 2023 to January 2025.

Study Population: The study population consisted of all patients of either sex presenting to the study institution during
the study period with clinically diagnosed acute pancreatitis.

Sample Size: Total 100 Adult patients diagnosed with acute pancreatitis.

Inclusion Criteria:

. Age >18 years
. Diagnosed case of acute pancreatitis on basis of Atlanta 2013 guidelines
. Those who provided written informed consent for the study

Exclusion Criteria:

. Co-infections like Hepatitis B, C, and HIV infection

. Presence of any wound or septic foci

. Acute pancreatitis due to any intervention like surgery or ERCP
. Traumatic pancreatitis

Sample size and sampling methodology: A complete enumeration sampling methodology was utilized in the present
study. All patients presenting to the study institution with acute pancreatitis and fulfilling the inclusion criteria were
approached for participation. Those who provided written informed consent were recruited into the study. In total, 98
patients were recruited into the study.

Study procedure: Patients fulfilling the inclusion criteria and providing informed consent were enrolled at admission to
the emergency department, general ward, or ICU. The study objectives and significance were explained using the Patient
Information Performa, followed by collection of demographic details and medical history. A detailed clinical examination
was performed, and blood samples were collected for serum CRP estimation along with CBC, electrolytes, renal and liver
function tests, amylase, lipase, coagulation profile, and blood culture. Contrast-enhanced CT abdomen was performed to
assess disease severity and complications. Collected clinical, laboratory, and radiological data were statistically analyzed
to evaluate the diagnostic accuracy of CRP in predicting severe acute pancreatitis and its correlation with the Revised.
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Atlanta Classification.
Acute pancreatitis is classified into three severity categories according to the Atlanta classification:

Mild Acute Pancreatitis (MAP)

. No organ failure.

. No local or systemic complications were observed.

. It usually resolves within a few days with supportive care.

. Mortality: Very low.

Moderately Severe Acute Pancreatitis (MSAP)

. Transient organ failure (lasting <48 h).

. Local complications (e.g., peripancreatic fluid collections and necrosis).

. Exacerbation of pre-existing co morbid conditions

. It may require a longer hospital stay but usually has a favorable prognosis.

Severe Acute Pancreatitis (SAP)

. Persistent organ failure (lasting >48 h).
. Single or multiple organ failure (e.g., respiratory, cardiovascular, or renal).
. There is a high risk of mortality (up to 30-50% in cases of multiple organ failure).

Statistical Analysis: All the data were entered into Microsoft Excel data sheets and analyzed using IBM SPSS version 25.
Data are expressed as mean + SD or percentage. Appropriate statistical tests (chi-square test for categorical variables and
Student’s t-test for continuous variables) were performed to assess differences between the groups, and a p-value of < 0.05
was considered statistically significant.

Ethical considerations: Appropriate permissions were obtained from the Institutional Ethics Committee (IEC/NBMC/M-
07/051/2023) dated 26th May 2023 for conducting the study. The study was conducted after receiving written informed
consent from all patients. Anonymity and confidentiality of the information furnished by the patients were ensured.

RESULTS
Table 1: Association between CRP and acute pancreatitis severity as per Glasgow score
Glasgow severity CRP p-value
Mean SD 0.024
<3 93.9 23.9
>3 124.5 18.9
Table 2: Association between CRP and acute pancreatitis severity as per Revised Atlanta score
Atlanta severity CRP p-value
Mean SD
Mild 100.5 8.6 | <0.001
Moderate 1355 4.8
Severe 156.4 4.4
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Figure 1: ROC curve showing CRP cutoff to diagnose moderate to severe pancreatitis as per Revised Atlanta
score (n=98)
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Receiver Operating Characteristic curve analysis showed that at a cut-off of 120 and above, CRP predicted moderate and
severe acute pancreatitis with a sensitivity of 93.1% and a specificity of 96.1% (AUC 0.948, p-value <0.001).

Age and sex distribution
Among the 98 study participants, the majority were aged 40-49 years (55.1%), with a male predominance (55.1%).

Etiology and presenting complaints

Biliary etiology (44%) was the most common cause followed by alcohol-induced pancreatitis (40.8%) with epigastric pain
the most common symptom reported (100%). Other frequently observed symptoms included nausea/vomiting (74.2%),
abdominal distension (42.3%) and fever (27.8%).

Laboratory examination findings
The mean CRP level was 114.1 mg/L (SD=22.9), indicating elevated inflammatory activity in acute pancreatitis cases.

Distribution according to Glasgow and Revised Atlanta severity score

According to the Glasgow scoring system, 82.7% of participants had a mild to moderate disease course, and 17.3% had
severe acute pancreatitis.

Using Revised Atlanta classification, 70.4% had mild, 14.3% had moderate and 15.3% had severe acute pancreatitis.

Distribution of study participants according to their complication and mortality prevalence as per their Atlanta
score severity

Among the 98 study participants, 10.2% (n=10) developed ascites, 8.2% (n=8) had fluid collections, and 2% (n=2)
exhibited pancreatic necrosis. The prevalence of complications varied significantly across severity groups (p = 0.006). Mild
pancreatitis cases had minimal complications, with only 5.8% developing ascites and 7.2% developing fluid collections. In
moderate cases, ascites (21.4%) and fluid collections (7.1%) were more common, but no necrosis was observed. In severe
pancreatitis cases, 20% had ascites, 13.3% developed fluid collections, and 13.3% had pancreatic necrosis, highlighting
the higher risk of complications in severe cases.

Mortality rates varied significantly according to Atlanta severity classification (p < 0.001). Among patients with mild
pancreatitis, no deaths recorded, while in the moderate group, deaths recorded 1.4% (n=1). However, severe pancreatitis
had the highest mortality rate, with 33.3% (n=5) succumbing to the illness. Overall, 6.1% (n=6) of the study population
died, reinforcing the importance of early severity stratification and intensive management in severe cases.

Association between CRP and acute pancreatitis severity as per Glasgow score

The mean CRP level was significantly higher in patients with severe acute pancreatitis. Patients with a Glasgow score of
>3 had a mean CRP of 124.5 mg/L (SD: 18.9), compared to 93.9 mg/L (SD: 23.9) in those with a Glasgow score of <3 (p
=0.024).

Association between CRP and acute pancreatitis severity as per Revised Atlanta score

A statistically significant association (p < 0.001) was observed between CRP levels and the severity of acute pancreatitis
as per the Atlanta classification. The mean CRP level was 100.5 mg/L (SD: 8.6) in mild cases, 135.5 mg/L (SD: 4.8) in
moderate cases, and 156.4 mg/L (SD: 4.4) in severe cases.

DISCUSSION

The present study aimed to evaluate the diagnostic accuracy of C-reactive protein (CRP) in assessing the severity of acute
pancreatitis (AP) before undergoing higher imaging modalities. The findings demonstrated a significant association
between elevated CRP levels and increased severity of AP, as categorized by the Glasgow and Revised Atlanta
classifications. Given its availability, affordability, and rapid estimation, serum CRP can serve as an effective early marker
for severity assessment, especially in resource-limited settings. These findings are in agreement with the review by Mederos
et al., who highlighted the clinical utility of CRP as an easily accessible biomarker for early risk stratification in AP [11].

The present study demonstrated a statistically significant association between CRP levels and AP severity as categorized
by the Revised Atlanta Classification (p < 0.001). The mean CRP level increased progressively across severity categories,
with 100.5 mg/L (SD: 8.6) in mild AP, 135.5 mg/L (SD: 4.8) in moderate AP, and 156.4 mg/L (SD: 4.4) in severe AP
cases. Similar observations were reported by Mizuno S et al., whose systematic review and meta-analysis concluded that
elevated CRP lewels are significantly associated with severe acute pancreatitis and adverse clinical outcomes [12].
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The progressive increase in CRP levels with disease severity observed in this study further supports the role of systemic
inflammation in AP progression. Boxhoorn et al. emphasized that persistent systemic inflammatory response syndrome
(SIRS) plays a central role in the development of organ failure and severe pancreatitis, with CRP serving as a reliable
marker of inflammatory burden [13]. Receiver Operating Characteristic (ROC) curve analysis in the present study
demonstrated that a CRP cutoff value of 120 mg/L predicted moderate to severe acute pancreatitis with a sensitivity of
93.1% and specificity of 96.1% (AUC = 0.948, p < 0.001).

These findings indicate excellent diagnostic accuracy and are supported by Afghani E et al., who recommended CRP as
one of the most useful laboratory markers for early severity assessment in routine clinical practice [14]. The AUC value of
0.948 observed in the present study indicates excellent discrimination between mild and severe AP. Similarly, Zhou H et
al. reported that CRP demonstrated good predictive performance (AUC 0.840), and its diagnostic accuracy further
improved when combined with procalcitonin (PCT) and neutrophil-to-lymphocyte ratio (NLR), achieving an AUC of 0.972
[15].

Considering its high sensitivity and specificity, CRP may serve as a cost-effective alternative to complex scoring systems
and advanced imaging modalities during the initial evaluation of AP. Rafagat S et al. demonstrated that combining CRP
with contrast-enhanced computed tomography (CECT) significantly improves severity assessment and assists clinicians in
planning timely interventions [16]. The prevalence of complications in this study increased significantly across the severity
categories, reinforcing the importance of early risk stratification. Mild AP cases had relatively few complications, whereas
moderate and severe cases experienced substantially higher rates of pancreatic necrosis, organ dysfunction, and prolonged
hospitalization. Similar findings were reported by Argente-Pla M et al., who emphasized that increasing disease severity is
strongly associated with adverse clinical outcomes and healthcare burden [17].

Additionally, the mortality rate in this study was significantly higher among severe AP cases (33.3%). Komolafe O et al.
demonstrated that CRP concentrations exceeding 150 mg/L were associated with increased mortality and severe clinical
outcomes in acute pancreatitis [18]. Likewise, Sternby et al. reported that CRP levels above 150 mg/L at 48 hours were
strongly associated with pancreatic necrosis and persistent organ failure, both of which are key determinants of severe AP
according to the Revised Atlanta Classification [19]. Furthermore, Mounzer et al. concluded that although several clinical
scoring systems are available, CRP remains a valuable, inexpensive, and readily available biomarker that complements
established severity assessment tools in predicting persistent organ failure and adverse outcomes [20].

Conflicts of Interest: The authors declare that there is no conflict of interest regarding the publication of this paper.
Funding: None.

CONCLUSION

This study demonstrates that CRP is a reliable and cost-effective biomarker for assessing the severity of acute pancreatitis
before undergoing higher imaging modalities. The findings establish a significant association between elevated CRP levels
and increased disease severity, as classified by both the Glasgow and Revised Atlanta scoring systems. A CRP threshold
of 2120 mg/L demonstrated high sensitivity and specificity for predicting moderate to severe AP, suggesting its utility in
early risk stratification.

Compared to traditional severity scoring systems, CRP provides a readily available, inexpensive, and practical alternative
for guiding clinical decision-making, particularly in resource-limited settings. However, given its delayed peak and lack of
disease specificity, CRP should be used in conjunction with clinical assessment and other severity markers to improve
diagnostic accuracy. Despite its limitations, this study supports integrating CRP into standard AP management protocols
to facilitate early identification of high-risk patients and optimize therapeutic strategies. Future research should focus on
validating these findings in larger cohorts and exploring the potential of combining CRP with other inflammatory
biomarkers for enhanced predictive performance. Overall, CRP remains a valuable tool in the early evaluation of AP
severity, contributing to improved patient care and resource allocation in clinical practice.
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