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ABSTRACT: 

Aim: To study the diagnostic role of rise in bilirubin in Acute appendicitis.  
Materials and method: Prospective analytical study of Pre-operative Role of Rise in 
Bilirubin in acute appendicitis was carried out in December 2019 – April 2021. All cases 
coming with uncomplicated acute appendicitis admitted during study period in Sharda 
Hospital, Gr. Noida, UP. were included in study. Patients with Pre-operative diagnosed case 
of acute appendicitis with age above 18 years were included. The patients with Complicated 
appendicitis, Negative proved specimen on Histopathalogy Examination, Patients suffering 
from Positive HBs Ag, Previous history of Jaundice, Chronic Alcoholism (daily intake of >40 
ml for male &>20 ml for female),Patients suffering from Hemolytic Disease, Congenital 
biliary disease, Hepato-biliary malignancy, Recent history of liver trauma, Cholelithiasis, 
Females with history of oral contraceptive pill, Patients with history of Statins, Pregnancy 
were excluded from the study. A detailed history, complete physical examination and routine 
& appropriate investigations were done for all patients. 
Results: The mean age of the study population was 29.46±9.81 (18-70) years with majority 
of the study population belonging to 18-30 years (62.7%) followed by 31-40 years (22.7%) 
and above 39 years (14.5%). The study population consisted of 78 (70.9%) males and 32 
(29.1%) females. The mean Total Sr. Bilirubin (mg/dL), Direct (mg/dL) and Indirect (mg/dL) 
among study population was 0.98±0.37 (0.29-2.11), 0.77±0.33 (0.28-1.72) and 0.20±0.21 
(0.00-1.73). The mean Alvarado Score of the study population was 7.40±0.59 (7-9). The 
mean Total Sr. Bilirubin (mg/dL) was significantly more among subjects with Alvarado 
score≥ 7 compared to subjects with Alvarado score7. Frequency Percent Paracaecal 18 16.4% 
Pelvic 1 0.9% Retrocaecal 89 80.9% Subcaecal 2 1.8% Total 110 100.0% The Pre-operative 
findings showed that appendicitis was Paracaecal, among 18 (16.4%), Pelvic, among 1 
(0.9%), Retrocaecal, among 89 (80.9%) and Subcaecal, among 2 (1.8%) subjects. There was 
no significant difference in mean TLC (/mm3) between subjects with Abnormal and Normal 
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Bilirubin level. The mean C-Reactive Protein (mg/dL) was significantly more among subjects 
with Abnormal Bilirubin level compared to Normal Bilirubin level. 
Conclusion: If bilirubin level is included with Total leucocyte counts, C-reactive protein & 
ultrasonography, the accuracy of diagnosis can be achieved 100% which had been proven by 
Histopathological examination, So measuring the Bilirubin level in case of Right iliac fossa 
pain with probable diagnosis of acute appendicitis has an edge over the accuracy. 
Keywords: acute appendicitis, bilirubin, C-Reactive Protein,   
 
INTRODUCTION 

There are a numerous causes of pain in the right iliac fossa, but acute appendicitis accounts 
for about 75% cases, coming as acute surgical emergency in any hospital[1]. Appendicitis is 
the most common cause of an acute surgical abdomen in all age groups.[2,3] Between 7-10 % 
of the general population will develop acute appendicitis during their lifetime with the 
highest incidence being in the second and third decades of life[4-6]. Earlier the diagnosis of 
acute appendicitis was based on clinical features and physical examinations like tenderness 
on Mc Burney‘s point, Rovsing's Sign, Cope‘s test supported by Total leukocyte counts. With 
the advancement of ultrasonography[2] and computerized tomography (CT) the diagnosis is 
now dependent on it. [7] 
The accuracy of ultrasound is observer based, while CT is costly and time consuming and 
diagnosis of Appendicitis still remains a dilemma in spite of advances in radiological and lab 
investigations.[8,9]  Clearly accurate diagnosis is important; to not only prevent misdiagnosis 
and unnecessary surgery but also to differentiate simple acute appendicitis from a perforated 
or gangrenous appendix. Emergency surgery is still the treatment of choice for complicated 
(gangrenous/perforated) appendicitis due to the higher rate of co-morbidity and complications 
and the need to control the source of sepsis. It is therefore important to stratify patients into 
those 2 with simple appendicitis who can undergo surgery at a safe opportunity and those 
with complicated appendicitis that require surgery more urgently.[10] 
Several diagnostic scoring systems such as the Alvarado score (Scale 0–10), modified 
Alvarado score, Paediatric Appendicitis Score (PAS; scale 0–10), Rajalsteri Pengiran Anak 
Saleha Appendicitis (RIPASA) score for use in Asian patients (Scale 0–14), and Appendicitis 
Inflammatory Response Score (AIRS; scale 0–12) are commonly used in clinically suspected 
cases.[11-14] But these scoring systems do not assess the risk of complications like 
appendicular gangrene or perforation. None of the above mentioned scores use 
hyperbilirubinemia as a marker. Some studies had showed that risk of appendicular 
perforation increases three times in subjects with total serum bilirubin levels more than 1 
mg/dl.[15] Inflammatory markers are commonly used in the assessment of suspected 
appendicitis, alongside bilirubin, with these results often influencing the 
diagnosis.[16,17]Recently some literatures have reported the role of serum bilirubin in the 
diagnosis of acute appendicitis but importance of raised total bilirubin has not been stressed 
in acute appendicitis. 
Some studies have suggested that bilirubin is only significantly raised when appendiceal 
perforation takes place,[18,19] this is explored in more detail in a study by Sand et al.[20] 
involving 538 patients; high levels of bilirubin had a specificity of 86 % in perforated 
appendicitis. As well as perforated appendicitis bilirubin can also be used in the assessment 
of non-perforated appendicitis and is a specific marker with a positive predictive value of 
91.0% according to a recent study by Emmanuel et al.[20] The latter is 4 in agreement with a 
second study by Ghimire et al.[21] who report that bilirubin should not be used to predict 
perforation in appendicitis. Two prospective studies have equivocal[37] and positive 
results.[23] Overall, it has been suggested that hyperbilirubinaemia might be a better 
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predictive marker for the perforated appendicitis than white blood cell (WBC) or C-reactive 
protein (CRP) levels. Some research has also suggested an association between 
hyperbilirubinaemia and simple appendicitis.[24] The present study was designated to find 
out the significance of rise in bilirubin as pre-operative diagnostic indicator of clinically 
diagnosed acute appendicitis and to evaluate its credibility as a diagnostic marker for acute 
appendicitis pre-operatively. 
 

AIMS AND OBJECTIVES 

AIMS 

To study the diagnostic role of rise in bilirubin in Acute appendicitis.  
 

PRIMARY OBJECTIVE 

To find out the relation between raised Serum bilirubin and acute appendicitis.  
 

SECONDARY OBJECTIVES  

• To find out level of bilirubin in uncomplicated appendicitis.  
• To find out the significance of raised bilirubin and C-Reactive Protein in the diagnosis of 

acute appendicitis. 
• To find out the relationship between Alvarado‘s score and levels of bilirubin. 
 
MATERIAL & METHODS 

Prospective analysis of Pre-operative Role of Rise in Bilirubin in acute appendicitis. 
 

STUDY DESIGN: Prospective Cross-sectional Analytical Study  
 

STUDY DURATION: December 2019 – April 2021 
 

SAMPLE SIZE: All cases coming with uncomplicated acute appendicitis admitted during 
study period in Sharda Hospital, Gr. Noida, UP.  
 

STUDY AREA: General Surgery Department in Sharda Hospital, SMSR& H, GR NOIDA.  
 
INCLUSION CRITERIA: Patients with Pre-operative diagnosed case of acute appendicitis 
with age above 18 years were included 
 
EXCLUSION CRITERIA: The patients with following conditions were excuded from the 
study: Complicated appendicitis, Negative proved specimen on Histopathalogy Examination, 
Patients suffering from Positive HBs Ag, Previous history of Jaundice, Chronic Alcoholism 
(daily intake of >40 ml for male &>20 ml for female),Patients suffering from Hemolytic 
Disease, Congenital biliary disease, Hepato-biliary malignancy, Recent history of liver 
trauma, Cholelithiasis, Females with history of oral contraceptive pill, Patients with history of 
Statins, Pregnancy. 
 

STUDY PROCEDURE 

It was conducted after clearance from Board of Studies and Ethical committee in the 
Department of General Surgery, Sharda Hospital, SMSR& Hospital, Greater Noida. All 
patients were selected as per inclusion and exclusion criteria. A detailed history, complete 
physical examination and routine & appropriate investigations were done for all patients. 
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STATISTICAL ANALYSIS 

The data was entered into the Microsoft excel and the statistical analysis was performed by 
statistical software SPSS version 25.0. The Quantitative (Numerical variables) were present 
in the form of mean and SD and the Qualitative (Categorical variables) were present in the 
form of frequency and percentage. The student t-test was used for comparing the mean values 
between the 2 groups whereas chi square test was applied for comparing the frequency. The 
p-value was considered to be significant when less than 0.05. 
 

RESULTS  
 

Fig. 1: total patients with raised bilirubin>1g/dl 

 
 
The mean age of the study population was 29.46±9.81 (18-70) years with majority of the 
study population belonging to 18-30 years (62.7%) followed by 31-40 years (22.7%) and 
above 39 years (14.5%). 
 

Fig. 2: Showing Age wise distribution 
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The study population consisted of 78 (70.9%) males and 32 (29.1%) females. 
 

Fig. 3: Gender wise distribution 

 
The mean Total Sr. Bilirubin (mg/dL), Direct (mg/dL) and Indirect (mg/dL) among study 
population was 0.98±0.37 (0.29-2.11), 0.77±0.33 (0.28-1.72) and 0.20±0.21 (0.00-1.73). 
 

Fig. 4: Showing mean & Std Deviation of patients with increased bilirubin 
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The mean Alvarado Score of the study population was 7.40±0.59 (7-9). 
 

 

Fig. 5: Showing mean & Std Deviation of Alvarado score 

 
The mean Total Sr. Bilirubin (mg/dL) was significantly more among subjects with Alvarado 
score≥ 7 compared to subjects with Alvarado score7. 
 

Fig. 6: showing mean serum bilirubin in Alvarado score >7 
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Table 1: showing positions of appendix: Per-operative finding 

 
 Frequency Percent Paracaecal 18 16.4% Pelvic 1 0.9% Retrocaecal 89 80.9% Subcaecal 2 
1.8% Total 110 100.0% The Pre-operative findings showed that appendicitis was Paracaecal, 
among 18 (16.4%), Pelvic, among 1 (0.9%), Retrocaecal, among 89 (80.9%) and Subcaecal, 
among 2 (1.8%) subjects. 
 
Table 2 showing USG reports range USG 
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Table 3: Table showing mean & std deviation of increased bilirubin using unpaired t-

test 

 
The mean age of the study population was compared between subjects with Normal and 
Abnormal Bilirubin level using the unpaired t-test. The mean age of the study population was 
significantly more among subjects with Abnormal Bilirubin level compared to Normal 
Bilirubin level. 
 

 

 

 

 

Table 4: Table showing mean & std deviation of increased TLC with increased bilirubin 

using unpaired t-test 

 
The mean TLC (/mm3) was compared between subjects with Normal and Abnormal Bilirubin 
level using the unpaired t-test. There was no significant difference in mean TLC (/mm3) 
between subjects with Abnormal and Normal Bilirubin level. 
 

Table 5: Table showing mean & std deviation of increased CRP with increased bilirubin 

using unpaired t-test 
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The mean C- reactive protein (mg/dL) was compared between subjects with Normal and 
Abnormal Bilirubin level using the unpaired t-test. The mean C-Reactive Protein (mg/dL) 
was significantly more among subjects with Abnormal Bilirubin level compared to Normal 
Bilirubin level. 
 

Table 6: Table showing HPE range with increased bilirubin levels 

 
 

 

 

 

Table 7: Table showing Alvarado score with increased bilirubin using unpaired t-test 

 
 
DISCUSSION 

A biological marker or biomarker can be defined as an objectively, measurable characteristic 
that previous research has validated as a marker of a normal physiology, disease or the 
disease's response to treatment.[10] The diagnostic value of laboratory investigations has 
been established in patients with appendicitis.[25,26] Laboratory tests chosen to aid in the 
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diagnosis of appendicitis are based on their availability, low costs, minimally invasive nature 
and repeatability.[26] Bilirubin is felt to rise as a response to intra-abdominal infection 
causing transiently portal pyrexia and resulting inflammatory-mediated cholestasis.[21]Our 
results show that serum bilirubin measured on admission could be useful in determining the 
diagnosis of appendicitis. The results corroborate the use of bilirubin as a marker of 
inflammation or gangrene/perforation when in combination with other inflammatory markers 
such as CRP and WBC as it has been shown to have good true positive rate. However, we 
cannot suggest that bilirubin be used as a marker of gangrene/perforation or be used as an 
independent marker in its own right. Age In our study, the mean age of the study population 
was 29.46±9.81 (18-70) years with majority in the age group of 18-30 years (62.7%) 
followed by 31-40 years (22.7%) and above 40 years (14.5%). Similar to our study, 
Emmanuel et al.[20] found that mean age was 27 years (range: 5–82 years) and D’souza et al. 
[27] found that the age ranged from 18 to 89 years (mean = 33.6 years). Gender The study 
population consisted of 78 (70.9%) males and 32 (29.1%) females. Emmanuel et al.[20] 
found that 53.8% were male. Patel et al.[28] found that 71% were males while the remaining 
29% were females Bilirubin The mean Total Sr. Bilirubin (mg/dL), Direct (mg/dL) and 
Indirect (mg/dL) among study population was 0.98±0.37 (0.29-2.11), 0.77±0.33 (0.28-1.72) 
and 0.20±0.21 (0.00-1.73). The total bilirubin was found to be abnormal among 40.9% 
subjects. The mean Total Sr. Bilirubin (mg/dL) among subjects with acute appendicitis was 
0.97±0.37 and acute perforative appendicitis was 1.13±0.25. In contrast to our study, Patel et 

al.[28] found that Hyperbilirubinemia (> 1.0 mg/dL) in our study was found in 82% patients, 
while 18% had normal bilirubin levels (≤1.0mg/dL) range, (0.85– 1.75 mg/dL), which was 
above the normal range (≤1.0mg/dL) considered for the study, hence indicating the 
occurrence of hyperbilirubinemia. 65.33% patients diagnosed with Acute uncomplicated 
appendicitis were found to have elevated bilirubin levels (> 1.0 mg/dL) while 34.67% 
patients had normal bilirubin levels (≤ 1.0 mg/dL). Adams et al.[29] stated that Serum 
bilirubin, despite being within its normal range was significantly higher in cases of 
appendicitis compared with cases demonstrating a histologically normal appendix. 
Hyperbilirubinemia has previously been reported as a predictive factor of appendicitis. 
Svincet al.[30] reported that hyperbilirubinemia (>1.0 mg/dL) and high neutrophil-to-
lymphocyte ratio (>4.8) were significantly associated with perforated appendicitis among 
3392 cases (odds ratios 2.6 and 2.6, respectively).Erenet al.[31] found that high CRP (>0.5 
mg/dL) and hyperbilirubinemia (>1.2 mg/dL) were associated with gangrenous or perforated 
appendicitis. 56 Nomura et al.[32] identified hyperbilirubinemia as a risk factor for 
gangrenous appendicitis among 410 patients (odds ratio 1.7919). There have been several 
reports of hyperbilirubinaemia in appendicitis.[33,34] Estrada et al.[25] hypothesised that 
hyperbilirubinaemia may be associated with appendiceal perforation and showed that more 
patients with a perforated or gangrenous appendix had hyperbilirubinaemia than those with 
simple acute appendicitis. Sandet al.[35] showed that the specificity of serum bilirubin was 
higher (86%) than other markers like WBC (55%) and C-reactive protein (CRP) (35%) in 
diagnosing gangrenous and perforated appendicitis. 
CRP marker In our study, majority of the study had C - reactive protein value 5-10 mg/dl 
(81.8%) followed by < 5 mg/dl (12.7%) and > 10 mg/dl (5.5%). The mean C- reactive protein 
(mg/dL) level among study population was 6.90±3.02 (1.60-29.00). Motie et al.[36] found 
that CRP levels had a significant difference between the different pathological groups. A 
study conducted by Beltran et al. showed a high sensitivity and low specificity for CRP to 
predict perforated appendicitis. They also concluded that CRP performed better than any 
other inflammatory marker, laboratory test, clinical variable, or SIRS to predict perforated 
appendicitis.[37] These results were repeated by Panagiotopoulou et al. and Käseret 
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al.[38,39] In Anderson‘s study, inflammatory markers including CRP was as strong as 
clinical symptoms to predict advanced appendicitis.[31] A retrospective study by Sandet 

al.,[35] involving 538 patients, investigated the value of blood bilirubin levels in the 
diagnosis of acute suppurative or perforated appendicitis. That study found the specificity of 
high bilirubin levels to be 86% for the diagnosis of perforated appendicitis. 
Histopathological examination (HPE) HPE report showed that 98.2% subjects had acute 
appendicitis and 1.8% subjects had acute perforative appendicitis. D’souzaet al.[40] in their 
study showed that histology revealed simple appendicitis in 63% cases, and perforated 
appendicitis in 14% cases. The cases of simple appendicitis included acute, gangrenous and 
resolving appendicitis. Patel et al.[28] stated that histopathologically, 75% patients were 
confirmed as Acute Uncomplicated appendicitis while 25% were diagnosed as complicated 
appendicitis. 
Alvarado score The Alvarado score is a clinical scoring system used in the diagnosis of 
appendicitis[41] The score has 6 clinical items and 2 laboratory measurements with a total 10 
points. A score of 5 or 6 is compatible with the diagnosis of acute appendicitis. A score of 7 
or 8 indicates a probable appendicitis, and a score of 9 or 10 indicates a very probable acute 
appendicitis.[42] In current study, Alvarado Score 8 and 9 was significantly more among 
subjects with Abnormal Bilirubin levels. Ghimire et al.[21] found that the effect size as 
indicated by eta square statistics was small for total Alvarado‘s score and total count (eta 
square = 0.09 and 0.05 respectively) and large for total bilirubin (eta squared=0.39). 59 
Ultrasonography (USG) USG showed that all (100.0%) subjects had acute appendicitis. The 
diagnostic utility of ultrasonography for acute appendicitis has been emphasized and widely 
accepted, especially for the paediatric and pregnant patient groups.[43] No single clinical or 
laboratory investigation has been demonstrated to reliably predict appendicitis. Instead, a 
combination of history, examination, laboratory and radiological investigations are 
recommended to determine the most likely diagnosis and management.[20] 
Hyperbilirubinaemia has been inadequately investigated as a potential laboratory indicator for 
the preoperative diagnosis of perforated appendicitis. Both increased bilirubin production and 
alterations in bilirubin clearance can lead to bilirubin accumulation and may be involved in 
the hyperbilirubinaemia observed in patients with appendix perforation.[44] So, it can be 
inferred that the patients with features suggestive of appendicitis with higher values of 
bilirubin, are more susceptible of having complicated appendicitis than those with normal or 
slightly elevated total serum bilirubin. The diagnosis of appendicitis is still based on a 
patient‘s clinical presentation, and the judgement of the emergency surgeon. The most 
common investigative adjuncts are blood tests,urinalysis and imaging. As appendicectomy is 
carried out routinely during these operations, there has been a concurrent increase in the 
negative appendicectomy rate in some trusts. A correct pre-operative diagnosis could reduce 
the number of possibly unnecessary operations with the costs of theatre time, hospital stay 
and time off work to recover, as well as the risks of complications.[40]  
 

LIMITATIONS 

It is a retrospective. Not all patients who underwent an emergency appendicectomy had pre-
operative bilirubin levels collected; this led to a smaller sample population due to exclusion 
criteria. 
We recommend that a prospective study should be completed to employ a sufficient study 
population and the collection of pre-operative bilirubin samples.  
 

SUMMARY  
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In our study minimum age suffering from acute appendicitis was 18 yrs & maximum age was 
70 yrs leading to mean age of 29.46±9.81. 
The study population consisted of 78 (70.9%) males and 32 (29.1%) females. 
The mean Total Sr. Bilirubin (mg/dL), Direct (mg/dL) and Indirect (mg/dL) among study 
population was 0.98±0.37 (0.29-2.11), 0.77±0.33 (0.28-1.72) and 0.20±0.21 (0.00-1.73) 
respectively.  
The mean C-reactive protein (mg/dL) level among study population was 6.90±3.02 (1.60- 
29.00). The mean duration of hospital stay among study population was 2.84±0.55 (2.00-
4.00). 
Ultrasonography had shown 100% accuracy in this study.  
All the Histopathologically proven appendicitis patients per-operatively showed Retrocaecal 
89 (80.9%), Paracaecal 18 (16.4%), Subcaecal 2 (1.8%), Pelvic 1 (0.9%).  
Histopathological Examination report showed that 108 (98.2%) subjects had acute 
appendicitis. 
 
Conclusion  
To conclude in this study, if bilirubin level is included with Total leucocyte counts, C-
reactive protein & ultrasonography, the accuracy of diagnosis can be achieved 100% which 
had been proven by Histopathological examination, So measuring the Bilirubin level in case 
of Right iliac fossa pain with probable diagnosis of acute appendicitis has an edge over the 
accuracy. 
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