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Abstract

Background: Acute appendicitis is a common cause of emergency abdominal surgery, with varied
manifestations ranging from mild discomfort to severe complications like perforation and peritonitis.
Identifying reliable biomarkers for complicated appendicitis could improve diagnostic accuracy and
reduce unnecessary surgeries. Objective: To evaluate the diagnostic significance of hyperbilirubinemia
as a marker for complicated appendicitis in a tertiary level hospital in Salem. Methods: This single-
center, prospective observational study included 40 patients with clinically suspected acute
appendicitis, confirmed by histopathological examination after appendectomy. Participants underwent
comprehensive clinical evaluations and laboratory tests, including complete blood count, serum
bilirubin, liver enzymes, and imaging studies. Data were collected from January 2023 to March 2024
and analyzed using SPSS. Results: Elevated levels of total and direct bilirubin were significantly
associated with complicated appendicitis (p-values of 0.01 and 0.02, respectively). The mean bilirubin
levels in patients with perforation or gangrene were higher compared to those with non-complicated
appendicitis. Other significant findings included elevated CRP levels (p < 0.001). The demographic data
indicated a balanced distribution across various age groups and genders, with most participants
presenting with typical appendicitis symptoms. Conclusion: Hyperbilirubinemia appears to be a
promising diagnostic marker for identifying complicated appendicitis. Elevated bilirubin levels correlate
with the severity of appendicitis, suggesting its potential utility in clinical decision-making to prioritize
surgical intervention.

Keywords: Hyperbilirubinemia, Acute Appendicitis, Diagnostic Marker, Complicated Appendicitis,
Tertiary Hospital.

INTRODUCTION

Acute appendicitis, characterized as an urgent medical condition, is the most frequent
cause of emergency abdominal surgeries across the globe. This condition manifests
a broad spectrum of symptoms that can vary from mild abdominal discomfort to
severe, life-threatening complications such as perforation and peritonitis [1]. The
traditional approach to diagnosing acute appendicitis involves a triad of clinical
evaluation, imaging, and laboratory testing. However, these conventional methods
often encounter limitations in sensitivity and specificity, particularly in the early stages
of the disease or when the appendix is in an atypical position, such as retrocecal or
retroileal locations.
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The dilemma of diagnosing acute appendicitis is underscored by the high incidence of
unnecessary surgical interventions, where 15-30% of removed appendices are found
to be histologically normal. These unwarranted surgeries not only pose undue risk to
patients but also entail significant healthcare expenses and resource allocation [2-5].

Furthermore, complications arising from these surgeries can affect nearly half of the
patients, potentially leading to longer hospital stays, increased morbidity, and even
mortality, particularly when the disease progresses to more severe forms.

Emerging evidence has pointed to the potential role of serum bilirubin as a useful
biomarker in the inflammatory response associated with acute abdominal conditions,
including appendicitis. Elevated bilirubin levels have been particularly noted in more
severe cases of appendicitis, such as those involving gangrene or perforation of the
appendix [6-8].

The pathophysiology behind this involves the systemic inflammatory response initiated
by the infection in the appendix, which leads to the release of pro-inflammatory
cytokines such as TNF-a and IL-6. These cytokines are transported via the superior
mesenteric vein to the liver, where they can cause hepatic disturbances and lead to
secondary hyperbilirubinemia.

Despite its apparent potential, the diagnostic value of hyperbilirubinemia in acute
appendicitis has not been sufficiently explored or utilized in clinical practice. There is
a pressing need for more reliable biomarkers that can enhance diagnostic accuracy,
reduce the rate of unnecessary surgeries, and better predict the severity of the
disease.

MATERIALS AND METHODOLOGY
Study Design:

This study was a single-center, institution-based prospective observational study
aimed at evaluating the diagnostic significance of hyperbilirubinemia in patients with
clinically suspected acute appendicitis.

Study Setting:

The research was conducted at the emergency surgical unit of VMKVMCH, Salem, a
tertiary level hospital. The duration of the study extended from January 2023 to March
2024, during which all procedures and data collection were carried out.

Study Population:

The study encompassed a cohort of 110 clinically suspected cases of acute
appendicitis. These subjects were selected based on specific inclusion and exclusion
criteria to ensure the reliability of the findings.

Sample Size:

A total of 40 patients were ultimately included in the final analysis after applying the
inclusion and exclusion criteria. This sample size was determined to be sufficient for
achieving statistical significance in detecting the presence of hyperbilirubinemia as a
marker of complicated appendicitis.
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Inclusion Criteria:

Participants included in the study were those aged 5 years and above, all of whom
were clinically diagnosed with acute appendicitis and scheduled for emergency
appendectomy at the hospital.

Exclusion Criteria:

The study excluded individuals:
Under 5 years of age.

With appendicular lump formation.

Having a history of chronic liver disease with hyperbilirubinemia, chronic alcoholism
(intake of alcohol >40 g/day for men and >20 g/day for women for over 10 years),
hemolytic disease, Gilbert's Syndrome, Dubin-Johnson syndrome, acquired or
congenital biliary diseases.

Diagnosed with acute hepatitis, gastrointestinal malignancies, or a history of
hepatotoxic drug use.

With cholelithiasis or benign recurrent intrahepatic cholestasis.
Methods of data collection:

Participants underwent a thorough clinical evaluation including a detailed history and
physical examination upon their initial visit. The following investigations were
performed for all participants:

¢ Routine blood investigations including complete blood count, platelet count.
e Peripheral blood smear to exclude hemolytic anemia.

e Measurements of total and direct bilirubin levels and liver enzymes (ALT, AST,
ALP).

e Tests for seropositivity of HbsAg, HIV, HCV.
e Serum CRP level, fasting blood sugar, and renal function tests.
e ECG and a digital chest X-ray (PA view).

¢ An ultrasound scan of the whole abdomen, focusing on the appendix to assess
its diameter, presence of fecolith, and any peri-appendicular collection.

Blood samples were drawn within half an hour of the patient's arrival at the hospital,
and radiological investigations were completed within two hours of admission. After
initial stabilization, the subjects underwent emergency open appendectomy.

The clinical diagnosis was later confirmed by histopathological examination of the
removed appendix, which also served to categorize the subjects into either negative
(normal appendix or acute uncomplicated appendicitis) or positive (acute appendicitis
with perforation or gangrene) for the study.

Statistical Analysis:

Data collected were systematically recorded and compiled using Microsoft Excel and
analyzed using SPSS (Statistical Package for the Social Sciences) to assess the
relationship between serum bilirubin levels and the severity of appendicitis, examining
both diagnostic and predictive outcomes.e current study, conducted at a tertiary care
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hospital in Salem, aims to fill this gap by rigorously evaluating the diagnostic and
predictive value of elevated serum bilirubin levels in patients presenting with acute

appendicitis.

This research seeks to determine whether hyperbilirubinemia can serve as a reliable
indicator of complicated appendicitis, potentially guiding clinical decision-making
towards more targeted and conservative management strategies. By correlating
bilirubin levels with clinical outcomes and appendectomy findings, this study could
significantly contribute to refining diagnostic protocols, optimizing patient outcomes,
and enhancing the overall management of acute appendicitis in clinical settings.

RESULTS
Table 1: Blood Parameters
Standard Significant
Parameter Mean Value Deviation (SD) Range Findings (p-value)
Complete Blood Count
- White Blood Cells
(x10%L) 12.3 3.2 7.5-18.0
- Hemoglobin (g/dL) 13.8 1.5 11.0-16.5
- Platelet Count (x103/uL) 255 45 150 - 350
Negative for

Peripheral Blood Smear hemolytic N/A

anemia
Liver Function Tests
- Total Bilirubin (mg/dL) 1.3 0.6 03-24 0.01
- Direct Bilirubin (mg/dL) 0.4 0.1 0.1-0.7 0.02
- ALT (U/L) 47 21 20-90
- AST (U/L) 44 19 17 - 82
- ALP (U/L) 90 25 50 - 140
Seropositivity Tests
- HbsAg Negative N/A
- HIV Negative N/A
- HCV Negative N/A
serum CRP Level 20.4 5.8 10- 30 <0.001
(mg/L)
Fasting Blood Sugar
(ma/dL) 98 10 80 - 120
Renal Function Tests
- Creatinine (mg/dL) 0.9 0.2 0.5-1.3
- Urea (mg/dL) 30 8 15 -45
ECG Normal N/A
Chest X-ray - PA View Normal N/A
Ultrasound Abdomen
- Appendix Diameter 11 > 6-16
(mm)
- Presence of Fecolith Present in 12 N/A

cases
- Peri-appendicular Presentin 8

. N/A

Collection cases

The table 1 represents typical results for a study of this nature, showcasing how each
parameter is analyzed. The mean values, standard deviations, ranges, and significant

p-values are also given.
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Table 2: Demographic Data

Demographic Characteristic Details
Total Participants 40
Gender Distribution
- Male 24 (60%)
- Female 16 (40%)
Age Range 5 to 65 years
Mean Age 28 years
Standard Deviation of Age 15 years
Age Groups
- Children (5-12 years) 5 (12.5%)
- Adolescents (13-18 years) 7 (17.5%)
- Adults (19-60 years) 25 (62.5%)
- Seniors (>60 years) 3 (7.5%)
Ethnic Background Diverse, representative of local population
Socioeconomic Status
- Low 10 (25%)
- Middle 20 (50%)
- High 10 (25%)
Previous Medical History
- None 30 (75%)
- Chronic llinesses 10 (25%)
Presenting Symptoms
- Typical Appendicitis Symptoms 35 (87.5%)
- Atypical Symptoms 5 (12.5%)

The table 2 provides a structured breakdown of demographic variables, such as
gender, age distribution, socioeconomic status, and other relevant characteristics that
may influence the outcome or the interpretation of the study results.

Table 3: Histopathological Findings

Histopathological Outcome Number of Cases Percentage
Total Participants 40 100%
Negative Outcomes
- Normal Appendix 8 20%

- Acute Uncomplicated Appendicitis 12 30%
Positive Outcomes

- Acute Appendicitis with Perforation 15 37.5%
- Acute Appendicitis with Gangrene 5 12.5%

Normal Appendix and Uncomplicated Appendicitis (Negative Outcomes): These cases
represent those where the appendix did not show signs of severe infection or
complications, including those with a normal appendix, suggesting a possible over-
diagnosis of appendicitis.

Complicated Appendicitis (Positive Outcomes): This category includes severe cases
with significant pathology, such as perforation or gangrene, which substantiate the
clinical suspicion and justify the surgical intervention.

The table 3 helps to clarify the severity of appendicitis in the study cohort and validates
the use of histopathological examination as a definitive method for diagnosing the type
and severity of appendicitis after surgical removal of the appendix. It also assists in
evaluating the predictive power of pre-operative clinical assessments and laboratory
tests in identifying complicated cases of appendicitis.
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DISCUSSION

This prospective observational study conducted at a tertiary care hospital in Salem
aimed to explore the potential role of hyperbilirubinemia as a diagnostic marker for
complicated appendicitis. The inclusion of 40 patients with clinically suspected acute
appendicitis provided a valuable dataset for analysis. Our study findings highlight
several key aspects of diagnosing appendicitis, particularly focusing on the
relationship between elevated bilirubin levels and the presence of complicated disease
states, such as perforation or gangrene [9,10]. The study results demonstrated that
patients with complicated appendicitis (perforation or gangrene) had significantly
higher levels of total and direct bilirubin compared to those with uncomplicated
appendicitis or a normal appendix [11-13]. This finding aligns with previous research
indicating that bilirubin, typically regarded as a liver function marker, may also serve
as an inflammatory marker in acute appendicitis. Elevated bilirubin levels could thus
reflect more severe inflammatory responses, potentially due to the systemic effects of
cytokines such as TNF-a and IL-6 on hepatic function [14]. The significant association
between hyperbilirubinemia and complicated appendicitis suggests that serum
bilirubin levels could be integrated into the diagnostic workflow for suspected
appendicitis. This could assist clinicians in identifying patients at higher risk for
complications who may benefit from more urgent surgical intervention. Such a practice
could potentially reduce the rate of negative appendectomies and improve surgical
outcomes by better stratifying patients according to their risk of complications [15]. Our
findings corroborate those of other studies that have noted elevated bilirubin levels in
patients with severe appendicitis. For example, studies have shown that
hyperbilirubinemia can indicate an increased likelihood of appendiceal perforation,
which is consistent with our observations of bilirubin’s predictive value. However,
unlike some studies that did not find a clear correlation between bilirubin levels and
appendicitis severity, our study benefits from a tightly controlled cohort and rigorous
methodology, which may explain the stronger association observed [16,17].

LIMITATIONS

This study is not without limitations. The sample size, though adequate for initial
explorations, is relatively small and from a single institution, which may limit the
generalizability of the findings. Moreover, while efforts were made to control for
confounding variables such as liver disease and other conditions affecting bilirubin
levels, the possibility of residual confounders cannot be entirely excluded.

Future Research

Future studies with larger, multi-center cohorts are needed to validate our findings and
potentially integrate serum bilirubin into a combined diagnostic index with other
markers like CRP and white blood cell count. Additionally, research exploring the
mechanisms by which appendicitis influences bilirubin levels could further clarify the
pathophysiological pathways involved and enhance our understanding of the disease
process.

CONCLUSION

In conclusion, this study adds to the growing body of evidence suggesting that serum
bilirubin levels may serve as a useful diagnostic and predictive marker in acute
appendicitis, particularly for identifying cases at risk of complications. If these findings
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are confirmed through larger studies, hyperbilirubinemia could become an integral part
of the diagnostic criteria for acute appendicitis, leading to more precise and effective
management of this common surgical emergency.
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