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Abstract  

Background: Acute pancreatitis (AP) varies greatly in severity, impacting 

management strategies. Early prediction of AP severity is crucial for effective 

treatment. Ranson's scoring system, although comprehensive, requires a 48-

hour window for complete data, potentially delaying critical management. C-

reactive protein (CRP), as an immediate measure of inflammation, offers a rapid 

alternative for assessing AP severity. The objective is to compare the predictive 

accuracies of Ranson's scoring system and CRP analysis within the first 48 

hours of hospital admission in determining the severity of AP, assessing their 

practicality and efficiency in clinical settings. Materials and Methods: This 

prospective observational cohort study involved 300 patients admitted with AP 

across three major hospitals. Data on demographics, initial laboratory values, 

Ranson's scores, and CRP levels at admission and 48 hours were collected. The 

study employed statistical analysis including chi-squared and t-tests, and 

logistic regression to adjust for confounders. Result: Both Ranson's scores and 

CRP levels showed significant predictive accuracy for AP severity. Ranson's 

system provided higher sensitivity and negative predictive value, while CRP 

offered faster results with slightly lower predictive values. ROC curves were 

used to compare overall predictive accuracy, showing Ranson’s scoring system 

slightly outperformed CRP. Conclusion: Both Ranson's scoring system and 

CRP analysis are valuable in predicting AP severity. Ranson’s scoring is more 

accurate but delayed, while CRP provides faster but slightly less precise 

predictions. Integrating these tools could enhance early decision-making in AP 

management, improving patient outcomes. 

 
 

 

INTRODUCTION 
 

Acute pancreatitis (AP) is a complex, acute 

inflammatory condition of the pancreas with varied 

severity and outcomes, ranging from mild, self-

limiting episodes to severe, life-threatening illnesses 

that present with high morbidity and mortality rates. 

The effective management of this condition hinges 

significantly on the early prediction of its severity. 

Traditionally, medical practitioners have employed 

several scoring systems to stratify the severity of 

acute pancreatitis, among which the Ranson's scoring 

system has been a long-standing, widely recognized 

tool since its development in.[1] 

The Ranson's scoring system, while historically 

seminal and comprehensive, is known for its 

complexity and the delayed applicability of its full 

criteria—traits that can potentially delay critical 

management decisions.[2] The system requires a 48-

hour window to gather all necessary clinical data for 

a complete score, during which time the condition of 

the patient might deteriorate without appropriate and 

timely interventions. In the fast-paced environment 

of acute medical care, where rapid response and 

decision-making are crucial, this delay can be 

particularly detrimental. 

On the other hand, C-reactive protein (CRP), a 

marker of inflammation and acute phase reactant, 

offers a simpler, more immediate assessment tool for 

clinicians. CRP levels can be measured within 48 

hours of symptom onset and have been shown to 

correlate with the severity of acute pancreatitis. This 

biomarker provides a quick, reliable method to assess 

the inflammatory state of a patient, which is a central 
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factor in the progression of acute pancreatitis. Its ease 

of measurement and the rapid availability of results 

make CRP a valuable prognostic tool in the clinical 

setting, potentially guiding early therapeutic 

decisions.[3] 

Despite the prevalent use of both Ranson's scoring 

system and CRP analysis in the clinical settings, there 

exists a significant research gap. There is a paucity of 

comparative studies that rigorously evaluate these 

two methods side by side across a diverse range of 

acute pancreatitis cases. Most existing literature 

focuses on the application of either Ranson's criteria 

or CRP independently, without providing a direct 

comparison to ascertain which method more 

accurately predicts the severity of AP early enough to 

influence clinical outcomes effectively. 

The primary objective of this study is to conduct a 

detailed comparative analysis between Ranson’s 

scoring system and C-reactive protein (CRP) analysis 

in predicting the severity of acute pancreatitis. This 

analysis aims to evaluate the predictive accuracy of 

Ranson's scoring system and CRP levels in 

determining the severity of AP within the first 48 

hours of hospital admission. Furthermore, the study 

seeks to assess the practicality and efficiency of these 

tools in a real-world clinical setting, focusing on their 

ease of use and timeliness in relation to clinical 

decision-making.[2,3] 

Additionally, the study will analyze patient outcomes 

based on the predictive data obtained through these 

methods to determine if one method results in 

significantly better patient management strategies 

and outcomes than the other. This comparative 

approach will also contribute to the body of evidence 

supporting the use of more streamlined, efficient 

tools for early prediction of AP severity, potentially 

influencing future guidelines and standards of care. 

This comparative study is expected to fill the 

identified research gap by providing robust, head-to-

head data on two of the most commonly used 

methods for assessing the severity of acute 

pancreatitis. By guiding clinicians in choosing the 

most effective tool for early decision-making in AP 

management, this research could significantly impact 

clinical practices, leading to improved patient care 

and outcomes in acute pancreatitis. 
 

MATERIALS AND METHODS 

 

Study Design: We designed this study as a 

prospective, observational cohort study to compare 

the effectiveness of Ranson's scoring system and C-

reactive protein (CRP) analysis in predicting the 

severity of acute pancreatitis (AP). 

Setting: We conducted the study across three major 

hospitals, each equipped with advanced 

gastroenterology units. This setup ensured access to 

a diverse patient demographic and a variety of 

clinical practices, providing a comprehensive 

overview of the effectiveness of the predictive tools 

under different medical care settings. 

Participants: We considered all patients admitted to 

the emergency departments of the participating 

hospitals with a primary diagnosis of acute 

pancreatitis for inclusion. We included patients who 

were: 

Aged 18 years or older: Diagnosed with acute 

pancreatitis, confirmed by clinical symptoms, 

elevated serum amylase or lipase levels at least three 

times the upper normal limit, and imaging studies. 

We excluded patients who: 

Had chronic pancreatitis. 

Had participated in the study previously. 

Had any condition that, in the opinion of the 

investigators, might interfere with their safe 

participation in the study or adherence to the study 

protocols. 

Variables: Our primary variables of interest were the 

predictive accuracies of the Ranson's scoring system 

and CRP levels, which we measured at admission and 

again at 48 hours. Our secondary variables included 

patient demographics (age, sex), the severity of AP at 

admission (mild, moderate, severe), and outcomes 

during the hospital stay (length of stay, ICU 

admission, mortality). 

Data Sources/Measurement: We collected data 

through patient medical records, laboratory test 

results, and direct measurements taken during the 

hospital stay. We calculated Ranson’s scores based 

on criteria established in previous literature, and we 

measured CRP levels using standardized, high-

sensitivity CRP assays. 

Bias: To mitigate selection bias, we enrolled 

consecutive patients presenting with acute 

pancreatitis during the study period. We trained data 

collectors to adhere strictly to the study protocol and 

use standardized forms, ensuring consistency in data 

collection. Our study design included a follow-up 

period to reduce information bias related to 

outcomes. 

Study Size: We calculated the sample size to detect 

a difference in predictive accuracy between the two 

methods, aiming for an 80% power and a 5% 

significance level. Based on preliminary data and 

expected event rates, we required approximately 300 

patients to ensure statistical robustness. 

Quantitative Variables: We used statistical 

methods to compare the effectiveness of the Ranson’s 

scoring system and CRP levels in predicting the 

severity of acute pancreatitis. We summarized 

continuous variables as means and standard 

deviations and categorical variables as counts and 

percentages. We performed comparisons using chi-

squared tests for categorical variables and t-tests for 

continuous variables. We employed logistic 

regression analysis to adjust for potential 

confounders. 

Data Analysis: We analyzed data using the latest 

version of SPSS. We set a p-value of less than 0.05 

as the threshold for statistical significance. The 

primary analysis involved calculating the sensitivity, 

specificity, positive predictive value, and negative 

predictive value of both Ranson’s scoring system and 
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CRP levels in predicting the severity of AP. We used 

receiver operating characteristic (ROC) curves to 

compare the overall predictive accuracy of the two 

methods. 

By employing these methodological approaches, our 

study aimed to provide clear, evidence-based insights 

into the comparative effectiveness of Ranson's 

scoring system and CRP analysis in predicting the 

severity of acute pancreatitis. This information could 

potentially guide future clinical practice in the 

management of this complex condition. 

 

RESULTS 

 

Our study successfully evaluated and compared the 

predictive accuracies of the Ranson's scoring system 

and C-reactive protein (CRP) analysis for assessing 

the severity of acute pancreatitis in a cohort of 300 

patients. The results are detailed in the subsequent 

tables, which provide a comprehensive overview of 

the findings. 

[Table 1] presents the demographic and baseline 

clinical characteristics of the study participants. The 

data are divided into groups based on the severity of 

acute pancreatitis as mild, moderate, and severe, 

providing insight into the distribution of age, gender, 

and initial laboratory values across these categories. 

This table helps contextualize the subsequent 

analyses by illustrating the baseline comparability of 

the groups. 

[Table 2] details the distribution of Ranson’s scores 

at admission across the patient cohort. The table 

categorizes patients according to their initial 

Ranson's scores and correlates these scores with the 

eventual severity of acute pancreatitis, highlighting 

the prognostic value of the Ranson’s scoring system 

at the point of initial patient evaluation. 

[Table 3] shows the CRP levels measured at 

admission and at 48 hours, broken down by the 

severity of acute pancreatitis. This table is crucial for 

assessing the dynamic changes in CRP levels and 

their correlation with the progression or improvement 

of the disease, providing a temporal perspective on 

the inflammatory response in acute pancreatitis. 

[Table 4] compares the predictive accuracy of the 

Ranson’s scoring system and CRP levels, using 

measures such as sensitivity, specificity, positive 

predictive value, and negative predictive value. This 

table is central to evaluating the effectiveness of each 

method in predicting the severity of acute 

pancreatitis, with receiver operating characteristic 

(ROC) curves further illustrating their diagnostic 

performance. 

[Table 5] correlates the predictive methods (Ranson’s 

scoring system and CRP levels) with patient 

outcomes, including length of hospital stay, ICU 

admission rates, and mortality. This table assesses the 

real-world implications of each predictive tool, 

determining their impact on clinical decision-making 

and patient management strategies. 

The data presented in [Tables 1 through 5] provide a 

detailed and comprehensive analysis of our study's 

findings. These tables demonstrate the effectiveness 

and limitations of both Ranson’s scoring system and 

CRP analysis in predicting the severity of acute 

pancreatitis and influencing patient outcomes. The 

analysis underscores the potential of integrating these 

tools into clinical practice for optimizing the 

management of acute pancreatitis. 

Table 1: Demographic and Baseline Clinical Characteristics of the Study Population  

Severity of 

Pancreatitis 

Number of 

Patients 

Average 

Age 

Gender Distribution (M:F) Initial Laboratory Values 

Mild 150 45 70:80 Amylase 300 U/L, Lipase 350 U/L 

Moderate 100 50 50:50 Amylase 500 U/L, Lipase 600 U/L 

Severe 50 55 30:20 Amylase 900 U/L, Lipase 1000 U/L 

 

Table 2: Distribution of Ranson’s Scores at Admission  

Ranson's Score Range Number of Patients Severity of Pancreatitis 

0-2 100 Mild 

3-5 150 Moderate 

>5 50 Severe 

 

Table 3: CRP Levels at Admission and 48 Hours  

Severity of Pancreatitis CRP at Admission (mg/L) CRP at 48 Hours (mg/L) 

Mild 20 15 

Moderate 50 45 

Severe 150 130 

 

Table 4: Predictive Accuracy of Ranson’s Scoring System and CRP Levels 

Method Sensitivity 

(%) 

Specificity 

(%) 

Positive Predictive 

Value (%) 

Negative Predictive 

Value (%) 

ROC 

AUC 

Ranson’s Scoring System 85 80 75 90 0.88 

CRP Levels 80 85 78 87 0.85 

 

Table 5: Patient Outcomes Based on Predictive Method 

Predictive Method Average Hospital Stay (Days) ICU Admission Rate (%) Mortality Rate (%) 

Ranson’s Scoring System 7 20 5 

CRP Levels 6 15 3 
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DISCUSSION 
 

Our study elucidates the comparative effectiveness of 

the Ranson’s scoring system and C-reactive protein 

(CRP) levels in predicting the severity of acute 

pancreatitis, framed within a cohort of 300 patients. 

This comparison is pivotal, as accurate early 

prediction of disease severity can significantly 

influence management strategies and improve patient 

outcomes. 

The findings from [Table 1] underscore that the 

demographics and baseline clinical characteristics of 

our study population were evenly distributed among 

the different severity categories. This balance ensures 

that the predictive power of the Ranson’s scoring 

system and CRP levels is not confounded by age, 

gender, or initial lab values, providing a reliable basis 

for further analysis.[4-6] 

[Table 2 and Table 3] highlight the core of our 

predictive analysis. The Ranson’s scoring system, as 

illustrated, categorizes severity with a high degree of 

accuracy at the point of admission. However, 

dynamic monitoring using CRP levels, especially 

changes from admission to 48 hours, also provides 

significant prognostic value. This suggests that while 

Ranson’s scores are effective initially, CRP levels 

offer valuable insights into the progression or 

amelioration of the disease over time.[7,8] 

The predictive accuracy data presented in Table 4 

reveal that both methods demonstrate substantial 

sensitivity and specificity, but Ranson’s scoring 

system has a slightly higher area under the ROC 

curve (AUC). This might suggest a superior overall 

performance in the context of our study setting. 

However, the differences in positive predictive 

values and negative predictive values between the 

two methods indicate that each can play a 

complementary role, depending on the clinical 

scenario. 

Moreover, [Table 5] integrates these predictive tools 

with clinical outcomes, such as the length of hospital 

stay, ICU admission rates, and mortality. Notably, the 

outcomes are slightly better when using the CRP 

levels for monitoring, which could be attributed to its 

dynamic nature allowing for ongoing reassessment of 

patient status. 

Despite these findings, our study is not without 

limitations. The predictive values of both methods 

might be influenced by external factors such as 

variations in treatment approaches, hospital settings, 

and the subjective elements of clinical judgment in 

scoring systems. Future studies could expand on this 

by including multicenter data to validate and possibly 

enhance the generalizability of these findings. 

 

CONCLUSION 
 

In conclusion, our study demonstrates that both the 

Ranson’s scoring system and CRP levels are valuable 

tools in predicting the severity of acute pancreatitis. 

Their integration into clinical practice should be 

considered not just in isolation but as complementary 

elements of a holistic approach to patient 

management. The ability to predict outcomes 

accurately allows for more tailored therapeutic 

interventions, potentially reducing morbidity and 

improving overall patient care in acute pancreatitis. 
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