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INTRODUCTION 

Acute appendicitis is one of the most common abdominal 

emergencies requiring emergency surgery, and 

appendectomy is the most frequently performed 

emergency operation worldwide in general practice.1 

Doctors base the diagnosis of acute appendicitis on 

history and physical examination. As written in Bailey 

and Love, “Notwithstanding advances in modern 

radiographic imaging and diagnostic laboratory 

investigations, the diagnosis of appendicitis remains 

essentially clinical, requiring a mixture of observation, 

clinical acumen, and surgical science.”2 

The cause of acute appendicitis is unknown and is likely 

to be multifactorial; luminal obstruction, and dietary and 

familial factors have been suggested as potential 

contributors to acute appendicitis. 

A retrocecal or retro-ileal appendix is difficult to 

diagnose. Appendectomy is the most commonly 

performed abdominal surgery. 

ABSTRACT 

 

Background: Acute appendicitis is one of the most common abdominal emergencies requiring emergency surgery. 

The diagnosis based on the onset of symptoms and physical examination. Therefore, inaccuracies caused by 

subjective interpretation are frequent. This raises the need for tests to help diagnose acute appendicitis and predict the 

severity of the condition. aim of the study to investigate whether mean platelet volume, C-reactive protein, and 

hyperbilirubinemia can be used as inflammatory markers for the diagnosis of acute appendicitis and its correlation 

with histopathological examination. 

Methods: we prospectively analyzed 60 patients who were full fulling the inclusion criteria patients analysed for 

CBC, LFT and CRP and underwent for appendicectomy (Laparoscopic/open). Per-operative diagnosis was confirmed 

by histopathological examination from November 2020 to November 2022. 

Results: patients with CRP level > 6 and hyperbilirubinemia patients most likely to have acute appendicitis. Mean 

CRP level was 13.21±4.0 and mean bilirubin level 1.04±0.29 in case of acute appendicitis. CRP, hyperbilirubinemia 

levels were significantly higher in cases of acute appendicitis (p<0.01) while MPV value was not found significant. 

All patients was confirmed with histopathology examination. 

Conclusions: Serum bilirubin level and CRP estimation, which is a simple, cheap, and easily available laboratory 

test, can be added to the routine investigations in the diagnosis and severity of acute appendicitis and help in 

decreasing negative appendicectomy rates, especially in low modified Alvarado score. 
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Delayed diagnosis and treatment of severe appendicitis 

are associated with an increased risk of perforation and 

postoperative morbidity, mortality, and hospital stay. 

There is an urgent need for a predictor of the severity of 

acute appendicitis, 15-30% of post-appendectomy 

specimens are found to be normal. 

The importance of laboratory tests such as white blood 

cell count, C-reactive protein, mean platelet volume, and 

hyperbilirubinemia is emphasized to reduce the number 

of unnecessary appendectomies. 

Gross abdominal USG is widely accepted as a diagnostic 

tool for acute appendicitis. Many scoring systems have 

been developed to facilitate diagnosis. 

These grading systems are based on clinical 

characteristics and laboratory tests. Some examples are 

Alvarado, modified Alvarado, and RIPASA score. There 

are still no clear laboratory markers for the diagnosis of 

acute appendicitis. 

Alvarado score was proposed for appendicitis based on 

clinical signs, physical examination, and laboratory data. 

Mean platelet volume is a measure of platelet size 

generated by blood count analysers as part of a routine 

complete blood count. 

Elevated bilirubin occurs secondary to endotoxins 

released in the peripheral blood, which prevent the liver's 

mechanism of uptake of bilirubin and its excretion by the 

ducts. C-reactive protein is an acute-phase protein that 

many surgeons often rely on as a diagnostic marker for 

acute appendicitis.3 

Bacterial invasion of the cecum leads to bacterial 

migration and release of pro-inflammatory cytokines such 

as TNFα and IL6. Cytokines enter the liver via the 

superior mesenteric vein and can cause inflammation, 

abscesses, and liver dysfunction.4 

To investigate hyperbilirubinemia and acute appendicitis, 

evaluate its reliability as a diagnostic marker of acute 

appendicitis, and determine whether elevated bilirubin 

levels are predictive of a diagnosis of appendiceal 

perforation. 

CRP is a non-specific inflammatory marker used for 

diagnosis in patients with acute abdomen. It is an acute-

phase protein which produced in the liver. Evaluation of 

inflammatory markers is considered to be helpful in the 

diagnosis of acute appendicitis.5 

The acute appendicitis diagnosis is based on the onset of 

symptoms and physical examination. Therefore, 

inaccuracies caused by subjective interpretation are 

frequent. This raises the need for tests to help diagnose 

acute appendicitis and predict the severity of the 

condition. 

Because of the above context, the present study was 

undertaken to assess the relationship between C-reactive 

protein, hyperbilirubinemia, MPV, and acute appendicitis 

and to evaluate its credibility as a diagnostic marker for 

the diagnosis of acute appendicitis. 

METHODS  

We prospectively analyzed 60 patients from November 

2020 to November 2022 in the department of general 

surgery, heritage institute of medical sciences, Varanasi. 

Inclusion criteria includes 1. Age more than 16 years 2. 

All clinically diagnosed patients of acute appendicitis 

presenting to the OPD within 72 hours of symptoms and 

the exclusion criteria includes 1. Patients who presented 

72 hours after the onset of acute appendicitis symptoms. 

2. Patients undergoing interval appendectomy. 3. Patients 

with malignancy or other inflammatory conditions likely 

to affect CRP, bilirubin, and MPV 4. Pregnant women. 5. 

Patients on anticoagulant therapy. 

After getting clearance from the ethical committee and 

informed written consent in the native language of the 

patient, details of the patients who are diagnosed with 

acute appendicitis and operated, on with 

histopathological diagnosis of acute appendicitis or 

recurrent appendicitis were entered in the questionnaire. 

Blood samples were obtained from the patients to 

measure complete hemogram, liver function test, and C-

reactive protein before surgery. After surgery, the 

histopathological report of the patient was obtained from 

the pathology department to look for evidence of acute 

appendicitis or recurrent appendicitis. 

Statical analysis was done with SPSS 21 software and 

data analysis was done with student T test and Mann 

Whitney test. P value less than 0.05 was significant. 

RESULTS 

A total of 60 patients with a clinical diagnosis of acute 

appendicitis were included in study. Data were tabulated 

on a Microsoft excel sheet and analyzed as below. 

 

Figure 1: Gender distribution. 
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Of the 60 patients enlisted for the study, 36 (60%) were 

males while the remaining 24 (40%) were females. 

Table 1: Age distribution. 

Variables Mean  SD 

Male 29.78 11.160 

Female  27.20 11.544 

Total  28.54 11.340 

The overall mean age of all 60 patients was 28.54±11.34 

years. The average age in females and males was 

27.20±11.54 years and 29.78±11.16 years. 

Table 2: Mean and SD of CRP in acute appendicitis 

and recurrent appendicitis. 

CRP N Mean SD P value 

AA 42 13.231 4.003 

0.017 RA 18 8.647 3.956 

Total 60 11.646 4.390 

When the C reactive protein levels were higher than 6 

mg/dl, the occurrence of acute appendicitis was 

significantly higher than in the patients with levels less 

than 6 mg /dl, p<0.017. 

Table 3: Mean and SD of total bilirubin in acute 

appendicitis and recurrent appendicitis. 

Total 

bilirubin 
N Mean SD P value 

AA 42 1.045 0.292 

<0.000 RA 18 0.663 0.201 

Total 60 0.912 0.323 

When the total bilirubin levels were ≥1 mg/dl, the 

occurrence of acute appendicitis was significantly higher 

than in the patients with levels less than <1 mg /dl. The 

p<0.001. 

Table 4: Mean and SD of MPV in acute appendicitis 

and recurrent appendicitis. 

MPV N Mean SD P value 

AA 42 8.140 2.432 

0.742 RA 18 7.905 2.211 

Total 60 8.069 2.353 

The occurrence of acute appendicitis did not have any 

significant correlation with the MPV levels mg/dl in this 

study (p=0.742). 

The 14 patients having modified Alvarado scores 

between 5-6 and having appendicitis on HPE reports 

having raised CRP values in all 14 patients and raised 

serum bilirubin levels in 2 patients. 

Then this concludes that the CRP and serum bilirubin 

levels can be used as markers for diagnosis of acute 

appendicitis along with the modified Alvarado score 

between 5-6 suggestive of appendicitis possibility. 

Table 5: MAS. 

MAS (Modified 

Alvarado score) 
CRP Total bilirubin 

6 12 0.9 

6 15 1.3 

5 9 0.6 

5 7 0.9 

5 12 1.2 

5 8 0.6 

5 9 0.8 

6 11 1 

6 14 0.5 

6 11 0.5 

5 12 0.4 

5 15 0.8 

5 12 0.6 

5 15 0.6 

DISCUSSION  

Acute appendicitis is the most common acute abdominal 

condition with 8% of the population in western countries 

experiencing it in their lifetime.6 Appendicectomy is the 

dictum of olden days “to do when suspected than to 

delay”. The highest incidence is seen in the twenties and 

thirties. Appendicitis occurs in equal incidence in both 

sexes with a male-to-female ratio of 1.4:1. Life table 

suggests a risk of 12% for men as well as 25% for the 

women.7  

The major factor responsible for acute appendicitis is 

obstruction of the lumen. Fecolith is found in most cases.8 

Other less common causes are also identified. A vast 

variety of aerobic and anaerobic organisms is involved. 

However principal organisms are Escherichia coli and 

Bacteroids fragilis.  

Through ages diagnosis of appendicitis is essentially 

clinical. Recent advantages in imaging have made 

diagnosis comparatively easy. In most clinical settings, 

due to the patient’s presentation during emergencies 

when imaging facilities are not available.  

Hence it is mandatory to operate on a patient based on 

clinical suspicion as the rule of the day. It is globally 

estimated that 15-30% of cases are negative 

appendicectomies.9,10  

There arises a need for necessary routinely available 

laboratory markers to confirm the diagnosis. 

Recently interest has grown in other inflammatory 

markers which could help diagnose appendicitis and C- 

reactive protein is one of them. 
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Serum bilirubin level elevation will help in the accuracy 

of clinical diagnosis of acute appendicitis and more 

importantly help in foreseeing and preventing impending 

complications of acute appendicitis. 

This study was taken up with this thought-is it possible to 

add serum bilirubin, CRP, and MPV as a new laboratory 

marker to aid in the diagnosis of acute appendicitis and if 

so, does it have the credibility to help us foresee an 

impending complication of the acute appendicitis? 

The present study was undertaken to study the 

relationship between hyperbilirubinemia, CRP, and MPV 

to evaluate its credibility as a diagnostic marker for acute 

appendicitis. 

The study was conducted in the department of general 

surgery, heritage institute of medical sciences over a 

period of 2 years (November 2020-November 2022) on 

60 patients who were all admitted with the clinical 

diagnosis of acute appendicitis, investigated, and had 

undergone appendicectomy and conformed with 

histopathological examination. 

Kim et al in their study on the evaluation of relationships 

between blood inflammatory markers and CT findings 

concluded that total white cell count better detects early 

appendiceal inflammation and an elevated CRP level 

better detects perforated appendicitis.11 

The study by Hyoung-Min et al by multivariate analysis 

demonstrated that C-reactive protein was an independent 

predictor for complicated appendicitis (odds ratio, 1.371; 

95% confidence interval, 1.155 to 1.628; p<0.001) The 

cut-off value of C-reactive protein was set at 7.05 mg/dL 

by using receiver operating characteristic curve (0.805; 

sensitivity, 57.6%; specificity, 98.3%).12 

In conclusion, in patients who have already been 

diagnosed as having appendicitis and for whom surgery 

has already been scheduled, if the value of C-reactive 

protein is higher than 7.05 mg/dL, the surgeon should 

anticipate complicated appendicitis, decide on an 

appropriate operation time, select antibiotics, and explain 

the prognosis to the patient.12  

The mean value of CRP in acute appendicitis was 13.06 

mg/dl which was similar to the results of the study of 

Jangjoo et al and Han Ping et al.13 

Fatih et al on patients suspected to have acute 

appendicitis, it was noted that incorporating CRP 

increased the diagnostic value of the Alvarado scoring 

system.14 

Kumar et al show CRP and hyperbilirubinemia can be 

used to predict appendicular perforation preoperatively 

and that their roles are comparable and there is no 

advantage between one over the other.15 

Hyperbilirubinemia is recently postulated as laboratory 

marker for diagnosing acute appendicitis and determining 

its severity. Studies have shown that bacterial infection 

disrupts the production and excretion of bile. Normally in 

portal circulation bacteria are carried by portal blood to 

the liver.  

It is eliminated by the detoxification or immunological 

action of reticuloendothelial cells of the liver. In patients 

with abdominal infections bacterial load in portal blood 

increases beyond the capacity of Kuffler cell function. 

Additionally, it may cause damage to hepatocytes which 

is reflected by the rise in serum bilirubin.16  

The most common organism found in appendicitis is E. 

coli. It is a lipopolysaccharide that can mediate the 

release of pro-inflammatory cytokines (IL-6, TNF). 

These cytokines in turn cause canalicular damage 

resulting in a reduction of bilirubin excretion from the 

hepatocyte.  

Many studies also highlighted that decreased output of 

bilirubin is not due to defective conjugation but due to 

defective excretion.   

In the current study, hyperbilirubinemia (>1 mg/dl) the 

occurrence of acute appendicitis was significantly higher 

than in the patients with levels less than < 1 mg /dl. The 

p<0.00. 

The mean total serum bilirubin in the acute appendicitis 

patients was 1.045±0.29 mg/dl which was above the 

normal range (>1.0 mg/dl) and considered for the study, 

hence indicating the presence of the hyper-bilirubinemia. 

MPV is a simple and accurate marker of the functional 

status of platelets. Higher MPV values usually reflect the 

augmented production of young platelets and an 

increased number of large hyper-aggregable platelets. 

Thus, MPV has been considered a suitable indicator of 

platelet activation.17,18 

As described previously, larger platelets are more 

reactive. Platelet size is determined at the level of the 

progenitor cell (i.e., the megakaryocyte), and studies have 

reported that cytokines, such as interleukin-3 or 

interleukin-6, influence megakaryocyte ploidy and can 

lead to the production of more reactive, larger 

platelets.19,20 Thus, platelet volume has been proposed as 

an indirect marker of increased platelet reactivity.  

Additionally, activated platelets release antibacterial 

peptides; however, some evidence indicates that certain 

pathogens may have developed a means to exploit 

activated platelets by binding to their surfaces to establish 

or propagate infection.21  

In addition, previous studies have reported an association 

between changes in the levels of MPV and various non-

infectious inflammatory processes, which may suggest 
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that MPV changes reflect disease activity in 

inflammation.22,23 

Albayrak et al a 226-patient study found a significantly 

lower MPV level in patients with acute appendicitis 

compared to the control group.24  

They suggested that MPV level may guide the 

management of patients suspected to have acute 

appendicitis. They found a cut-off level of below 7.6 fL 

for MPV. We found a cut-off level of above 7.87 fL in 

patients with acute appendicitis. 

In the present study, MPV was found insignificant in the 

diagnosis of acute appendicitis.  

The 14 patients having modified Alvarado scores 

between 5-6 and having appendicitis on HPE reports 

having raised CRP values in all 14 patients and raised 

serum bilirubin levels in 2 patients. 

Then this concludes that the CRP and serum bilirubin 

levels can be used as markers for diagnosis of acute 

appendicitis along with the modified Alvarado score 

between 5-6 suggestive of appendicitis possibility. 

Limitations 

The study was conducted on a limited patient population 

of 60. The duration of surgery, complications and post-

operative hospital stay were not compared. It excludes 

below 16 years of age, after 72 hours of onset of 

symptoms, pregnancy, malignant diseases and 

inflammatory condition or disease.  

CONCLUSION 

Serum bilirubin level and CRP estimation, which is a 

simple, cheap, and easily available laboratory test, can be 

added to the routine investigations in the diagnosis of 

severity of acute appendicitis and will help in increasing 

the accuracy of diagnosing appendicitis and help in 

decreasing negative appendicectomy rates, especially in 

low modified Alvarado score. MPV was insignificant 

found in this study. Hyperbilirubinemia and CRP were 

significantly found in this study to diagnose acute 

appendicitis. Further studies are needed to develop a 

scoring system to incorporate bilirubin levels along with 

CRP in the assessment of the severity of appendicitis, 

which would be useful in resource-limited hospital 

settings. 
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