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Abstract

management.

Acute pancreatitis is a multifaceted inflammatory condition with varying degrees of severity, necessitating accurate
prognostication to guide clinical management. This study aims to compare the efficacy of the CRP Albumin Ratio and the
Balthazar Score in predicting the severity of acute pancreatitis. The CRP Albumin Ratio, calculated as the ratio Of C-Reactive
Protein (CRP) to albumin levels, serves as a novel biomarker reflecting both inflammatory response and nutritional status. The
Balthazar Score, derived from abdominal Computed Tomography (CT) scans, is an established tool for assessing pancreatitis
severity, with comprehensive data collection encompassing clinical and biomarker assessments. The primary outcome involves
evaluating the predictive accuracy of both the CRP Albumin Ratio and Balthazar Score in identifying severe cases of acute
pancreatitis. Secondary outcomes include a comparative analysis of sensitivity, specificity, positive and negative predictive
values. Statistical analyses, including ROC curve assessment, will determine the tools’ discriminatory power. This research aims
to enhance severity prediction accuracy, contributing to improved patient care and clinical decision-making in acute pancreatitis

Keywords: Acute pancreatitis; Balthazar score; C-reactive
protein-albumin ratio

Introduction

Acute pancreatitis remains a complex and challenging
clinical entity, with a diverse spectrum of presentation and
outcomes, ranging from mild and self-limiting cases to severe
forms associated with significant morbidity and mortality [1]. The
timely and accurate prediction of disease severity upon admission

is of paramount importance, as it guides clinical decision-making,
resource allocation, and patient management [2,3]. Recent
advancements in the field of pancreatology have introduced novel
predictive tools, such as the CRP Albumin Ratio and the Balthazar
Score, with the potential to enhance our ability to prognosticate
acute pancreatitis severity [4,5]. This comprehensive research
proposal aims to delve into the comparative evaluation of these
two tools in predicting the severity of acute pancreatitis.
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Research Objectives
Primary Objective

To rigorously assess the predictive accuracy and utility of
the CRP Albumin Ratio in effectively discriminating between
mild and severe cases of acute pancreatitis based on admission
biomarker levels.

Secondary Objective

To comprehensively evaluate the prognostic significance
of the Balthazar Score, derived from abdominal Computed
Tomography (CT) scans, in predicting disease severity, clinical
outcomes, and complications in acute pancreatitis patients.

Tertiary Objective

To perform an intricate comparative analysis of sensitivity,
specificity, positive predictive value (PPV), and negative predictive
value (NPV) of both the CRP Albumin Ratio and the Balthazar
Score, aiming to establish their efficacy as prognostic indicators of
severe acute pancreatitis.

Methodology
Study Design

The study design encompasses a retrospective cohort
approach, focusing on admitted acute pancreatitis patients
consecutively. A total of 225 patients were included in the study.

Participant Recruitment

An exhaustive recruitment strategy implemented,
encompassing stringent in-depth collection of demographic data,
detailed medical record evaluation. Patients between the age group
from 18 to 60 years were included in the study. Patients having
associated risk factors or underlying other diseases were excluded
from the study

Data Collection

e CRP Albumin Ratio: Serum CRP levels, serving as a
hallmark of systemic inflammation, and albumin levels,
indicative of nutritional status, was meticulously measured

upon admission. The CRP Albumin Ratio was meticulously
calculated as CRP (mg/dL) divided by albumin (g/dL) [6].

e Balthazar Score: The Balthazar Score, a well-established tool
for assessing the severity of acute pancreatitis, was ascertained
through careful evaluation of abdominal CT scans, utilizing
the validated Balthazar classification system [7].

Outcome Measures

e Primary Outcome: The primary outcome of this study
revolve around an intensive assessment of the predictive
accuracy and discriminatory power of both the CRP Albumin
Ratio and the Balthazar Score in identifying cases of severe
acute pancreatitis.

e Secondary Outcome: Secondary outcome encompass
an exhaustive comparative analysis of various predictive
accuracy parameters, including but not limited to sensitivity,
specificity, PPV, and NPV, thereby facilitating a comprehensive
evaluation of the tools’ performance [8].

Data Analysis

Robust statistical analyses, encompassing a multifaceted
array of descriptive statistics, comprehensive Receiver Operating
Characteristic (ROC) curve analysis, and meticulous computation
of the Area Under the Curve (AUC), was conducted to facilitate a
rigorous evaluation of the predictive prowess of the CRP Albumin
Ratio and the Balthazar Score. Spss software was used to analyze
the data.

Result

In summary, the analysis indicates that out of the total
cases examined, 43 cases are classified as “Positive” for FOCAL
OR DIFFUSE ENLARGEMENT, and 182 cases are classified
as “Negative.” The test variable CRP/Albumin Ratio plays a
significant role in determining these classifications, with larger
values of CRP/Albumin Ratio suggesting a stronger association
with the positive group. However, the presence of ties between the
positive and negative groups may require further investigation to
fully understand the relationship between the test variable and the
actual state of interest.
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Discussion

The comparative analysis of the CRP Albumin Ratio and the
Balthazar Score in predicting the severity of acute pancreatitis has
generated significant insights into their potential roles as prognostic
markers. Around 10-15% of cases are encountered as severe and
complicated AP cases leading to organ failure [9]. Scoring systems,
which can calculate the severity of disease from blood tests taken
at time of attendance in the emergency department, have a positive
contribution towards management of AP patients [10]. Comparing
with traditional prognostic scoring systems, CAR is simple, less
costly, can be immediately obtained at time of presentation [11]. In
a study by Kaplan et al. 192 AP patients identified the CAR value
showing positive correlation with significant prognostic indicators
like Ranson score [12]. In studies about determining AP severity,
Petrescu et al. compared NLR values with Balthazar score and
concluded that as the severity of Balthazar score increased,
there was a surge in the NLR values [13]. Zhou et al. gave an
insight stating that there were statistically significant associations
evaluated between NLR, PLR, and RDW with 28-day mortality
[14]. Cifci et al. explained the correlation between CRP levels
obtained on first presentation in the emergency department due to
AP with one-year mortality and observed a significant correlation,
having mortality rates increasing as CRP increased [15]. This
section delves into the implications of the findings, the strengths

and limitations of the study, and the broader clinical significance
of the research.

Implications of Findings

The findings of this study underscore the multifaceted nature
of acute pancreatitis severity prediction. The CRP Albumin Ratio,
encompassing both inflammation and nutritional status, emerged as
a promising prognostic marker. Its ability to integrate these crucial
elements suggests that it can provide a comprehensive assessment
of disease severity. On the other hand, the Balthazar Score,
derived from radiological imaging, provides valuable anatomical
insights into disease progression and potential complications. Both
tools play complementary roles in predicting severity, and their
combined utilization might enhance predictive accuracy.

Strengths of the Study

The strength of this study lies in its comprehensive approach,
encompassing a robust methodology and a well-defined patient
cohort. Furthermore, the incorporation of both the CRP Albumin
Ratio and the Balthazar Score provided a well-rounded assessment
of severity prediction, acknowledging the multifactorial nature of
acute pancreatitis.

Limitations of the Study

Despite the study’s strengths, certain limitations warrant
consideration. The study’s findings are influenced by the inherent
variability in acute pancreatitis presentations, etiologies, and
patient demographics. The analysis did not account for potential
confounding variables, which could impact the predictive accuracy
of both tools.

Clinical Significance

The clinical significance of this research resonates strongly
within the realm of acute pancreatitis management. Accurate
severity prediction is a cornerstone of clinical decision-making,
guiding therapeutic interventions, resource allocation, and patient
counseling. The validated role of the Balthazar Score as an
established prognostic tool was reaffirmed, while the potential of
the CRP Albumin Ratio to enhance predictive accuracy offers a
novel avenue for research and clinical implementation.

Future Directions

This study serves as a stepping stone for future investigations
in acute pancreatitis severity prediction. Prospective studies
with larger patient cohorts and longer follow-up periods could
further validate the utility of the CRP Albumin Ratio as a
prognostic marker. Additionally, composite models that integrate
multiple predictive factors could be developed, offering a more
comprehensive approach to severity assessment.
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Conclusion

The comparative analysis of the CRP Albumin Ratio and
the Balthazar Score in predicting acute pancreatitis severity has
illuminated their potential as valuable prognostic tools. While each
tool offers distinct insights, their combined implementation could
lead to improved accuracy in risk stratification. This research holds
promise for optimizing patient care, enhancing clinical decision-
making, and advancing the field of pancreatology. As researchers
and clinicians continue to collaborate and innovate, the vision of
personalized, evidence-based management of acute pancreatitis
draws closer.
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