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Abstract:

Aim:To analyse the role of Acute Phase reactants in diagnosing Acute appendicitis in adults. Patients admitted
in CMCH with features of Acute appendicitis were enrolled in the study.

Methods: Depending on the surgeon’s decision based on clinical examination , patients underwent
appendicectomy. Total WBC counts, Serum CRP, Fibrinogen are estimated before surgery but were not taken
into account for the decision of laparotomy. Final confirmation of diagnosis is by Histo pathological
examination of the post op specimen. Correlation is made between laboratory investigations and clinical
diagnosis depending upon post operative histo-pathological diagnosis.

Results: It was observed that CRP , Fibrinogen and WBC counts are significantly elevated in acute
appendicitis. WBC counts were highly sensitive while Fibrinogen and CRP are specific in diagnosing Acute
appendicitis.

Conclusion: Acute phase reactants aid in diagnosis of acute appendicitis.But, these investigations cannot be
used separately for diagnosis of acute appendicitis. But when there is doubt in clinical diagnosis of acute
appendicitis, these laboratory investigations can be used as corroborative evidence for diagnosing acute
appendicitis.
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. Introduction

Acute Appendicitis is a common surgical emergency with a lifetime prevalence rate of one in
seven.Acute appendicitis is diagnosed purely depending on history and clinical examination combined with lab
investigations such as complete blood count. However due to variation in clinical presentation and findings
making a correct diagnosis of appendicitis is difficult. This leads on to missed diagnosis in about of 20% of the
patients initially and a negative appendicectomy rate of 14-40%. A delay in diagnosis and subsequent treatment
leads on to appendicular perforation and a significant increase in the chances of complications. The surgeon's
purpose is to evaluate patients coming with symptoms of suspected appendicitis and to manage the patients
accordingly without any complications. Various scoring systems have been suggested in different parts which
help to diagnose a case of acute appendicitis. Of these Alvorado and modified Alvorado scoring systems are the
two most commonly used scoring systems. These scoring systems were developed for the western population. A
scoring system named RIPASA scoring system has been developed which is more applicable for the south asian
population.

The laboratory investigations namely leucocyte count [WBC] , C- Reactive protein and Erythrocyte
sedimentation rate [ESR] are useful in diagnosing Acute Appendicitis. But for the diagnosis of perforated
appendicitis there is no laboratory investigation that can be used as a marker. Recently it is stated that perforated
appendicitis has been associated with hyperbilirubinemia and hyperfibrinogenemia.

Background And Purpose Of The Study:

Acute appendicitis is one of the commonly encountered surgical emergency conditions in
regular clinical practice .Acute appendicitis is diagnosed generally by the clinical evaluation. Now ,the rate of
negative laparotomy because of clinical diagnosis alone is still 15 to 25 percent. This study is focussed to find
the accuracy of Acute phase reactants -- C-reactive protein [CRP], WBC Counts and serum fibrinogen level in
diagnosing acute appendicitis and to compare it with the clinical diagnosis.

I1.  Acute Appendicitis Is A Continuing Diagnostic Challenge

Traditionally, the clinical diagnosis of acute appendicitis has been made by history and clinical
examination. But the presenting symptoms and the clinical signs, being extremely variable due to the labile
locations of the appendix, the correct diagnosis of acute appendicitis remains a challenging task for the surgeon.
The condition being elusive it is not surprising to note that the diagnosis is missed initially in 20% of the
patients with acute appendicitis and they become usually complicated and also in 15-40% of those undergoing
emergency appendectomy for suspected acute appendicitis, the appendix is found to be non-inflamed.
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The reason for negative appendicectomy has been found to be due to variations in presenting signs and
symptoms and also due to different differential diagnoses for a single RIF pain. There is an increase in delaying
the treatment of acute appendicitis due to confusing diagnoses made in peripheral hospitals, increase in cost of
medical treatment and transport. Acute appendicitis is frequently misdiagnosed and hence leading to delayed
presentation after the conservative management by intravenous antibiotics and analgesics and hence the
symptoms of Acute appendicitis are masked.

Delayed presentation of acute appendicits has a higher complication rate and hence leading to an
increase in mortality and morbidity due to the sequelae such as appendicular perforation and bacterial
peritonitis. In developing countries, compication rates of between 6-65% have been described by various
studies. High perforation rates are caused by delayed presentation, fulminating disease, misdiagnosis of acute
appendicitis or lack of proper acceptance of surgical treatment in the general population. The rate of
appendicular perforation following acute appendicitis is greater in young and elderly since the diagnosis is
usually difficult.

Unfortunately, most cases of acute appendicitis being missed usually have non-specific presentations.
In the busy hospital environment an inexperienced physician may easily discharge these patients prematurely.
Accurate diagnosis could have been made if these patients prematurely. Accurate diagnosis could have been
made if these patients had been monitored for longer periods before being discharged. From various studies it is
found out that diagnostic accuracy was found to increase with the seniority of emergency physicians. Longer
observation time with repeated examinations by senior doctors will help in improving the diagnostic accuracy.
There is still no single diagnostic mousetrap to capture the appendiceal rodent till today.

What is the Solution to the Problem:

There is a continuing difficulty in the diagnosis of Acute appendicitis due to its variable and delayed
presentation. Different methodology has been devised and advised by various organisations throughout the
world but still , the sensitivity and accuracy of these techniques has been stated to be controversial. Laboratory
investigations have been thought to aid in the diagnosis of acute appendicitis.

Various Laboratory investigations used in the diagnosis of acute appendicitis are Total blood count
including Total White blood cell count [WBC] , Differential count [ mainly neutrophils and lymphocytes],
Erythrocyte sedimentation rate [ESR] , C-Reactive protein [CRP] and Fibrinogen levels. These investigations
are thought to aid in the diagnosis of acute appendicitis but still there are many controversies regarding the use
of Laboratory investigations in the diagnosis of acute appendicitis due to variability of these laboratory
investigations in different individuals and in different pathological conditions mimicking acute inflammation.

C-Reactive Protein and Fibrinogen level measurement for the diagnosis of acute appendicitis has
gained recent popularity in the modern world due to the convincing evidence of various studies showing the
correlation between the rise of C-Reactive protein and Fibrinogen levels during the onset of Acute appendicitis.

Serum Fibrinogen levels have been shown to correlate with the disease severity of Acute appendicitis.
The levels of Fibrinogen in the circulation are increased in patients who show delayed presentation of Acute
appendicitis leading to complications such as Appendicular perforation and peritonitis.

I1l.  Materials And Methods
Study Area:
Coimbatore Medical College Hospital [CMCH] , Coimbatore.
Study population: Patients admitted in CMCH with symptoms suggestive of acute appendicitis and taken up
for appendicectomy.
Inclusion criteria:
1. Patients scheduled for appendicectomies for acute appendicitis at the emergency unit of our institution.
2. Patients older than 12 years of age.

Exclusion criteria:

1.Pregnant women

2.Individuals who had undergone appendicectomy

3.Patients not willing to participate in the study (who refused to consent).
4.Patients with other coexisting acute inflammatory conditions

Study Period:12 Months.From July 2015-June 2016
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Sample Size: 50.All patients eligible by inclusion and exclusion criteria are to be included in the study.

Study Design:

A Prospective study is to be conducted on patients admitted in CMCH for appendicectomy. Informed consent
will be taken from each respondent.

Study Tools:

1. C - reactive protein
2. Serum Fibrinogen
3. Leucocyte Count

Parameters to be studied:

Preformed Performa which includes the demographic profile of each patient and duration of symptoms
like fever, vomiting, RIF pain. Laboratory investigations such as WBC total count, CRP, serum Fibrinogen are
to be done.

The per-operative macroscopic appearance of the appendix specimen and subsequent histo-
pathological study of the specimen is to be performed.

The per-operative macroscopic appearance of the appendix specimen will be noted. Laboratory
investigations such as Liver function tests, CRP estimation, WBC counts are to be measured.

Methodology:

Patients admitted in Coimbatore Medical college Hospital with clinical examination suggestive of
acute appendicitis were enrolled for this study after informed consent .Depending on surgeon’s decision based
of the clinical examination , patients underwent operation for acute appendicitis. Total WBC counts, serum
CRP, Fibrinogen are estimated before surgery but were not taken into account for the decision of Laprotomy.
Final confirmation of diagnosis is by Histo pathological examination of the post op specimen. Correlation is
made between laboratory investigations and clinical diagnosis depending upon postoperative histo-pathological
diagnosis.

Plan for analysis of data:
Data is to be analyzed using the statistical package SPSS 17. Chi-square tests, student's t tests,
significance testings, and 95% confidence interval formulation are to be carried out wherever appropriate.

IV.  Discussion

Of 50 patients included in the study 44 were less than 30 years of age and 6 were more than 30 years of
age with the age of the oldest person being 442 years.

There were 25 males and 25 females. About 34 patients had symptoms less than 2 days duration while
16 of them had symptoms for more than 2 days.

On Classifying according to dietary habit, there were 10 vegetarians and 40 non vegetarians. The
laboratory investigations show that 37 patients had elevated C-reactive protein [ greater than 10 mg/L ] while
Fibrinogen elevated in 38 patients and leucocyte count was elevated in 41 patients included in the study. Based
on Peroperative findings and microscopic examination, it shows that 39 patients had appendicitis while 11
patients had normal appendix. Of the 39 Appendicitis patients 8 had perforated appendix.

On testing statistical significance it is seen that the diagnosis of appendicitis is unlikely if patients are
more than 30 years of age. Gender of the patient does not have any significance in diagnosing appendicitis. If
the patient has symptoms for less than 2 days and then the diagnosis of appendicitis is more evident. The dietary
habit does not have any significance in diagnosis of Appendicitis.

On Analysing the laboratory investigations, C-reactive protein is significantly elevated in Appendicitis,
with 35 out of 39 appendicitis patients showing a rise in C-reactive protein levels. But it is also elevated in 2 of
9 patients with normal appendix. Fibrinogen is elevated in 36 out of 39 patients with appendicitis and in 2
patients with normal appendix and has significance in diagnosis of Acute appendicitis. The leucocyte count was
elevated in 37 out of 39 patients with appendicitis and also in 4 of 11 patients with normal appendix and has
significance in diagnosis of Acute appendicitis. All three investigations are elevated in all cases of Perforated
appendix.

On comparing the statistical parameters, it shows that the WBC count has the highest sensitivity while
CRP and Fibrinogen are more specific than WBC count. Positive predictive value is highest for Fibrinogen and
WBC count has highest negative predictive value. Fibrinogen has highest diagnostic accuracy.

V.  Conclusion

From this study, it is understood that Acute phase reactants like C-Reactive Protein [CRP] , Fibrinogen

and WBC count are elevated in patients with Acute appendicitis. Leucocyte count is highly sensitive in
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diagnosing acute appendicitis while C-reactive protein and fibrinogen are more specific than WBC count in
diagnosing acute appendicitis. Fibrinogen has the highest positive predictive value and Diagnostic accuracy than
WBC count and C-reactive Protein [CRP].

These Laboratory investigations correlate with the severity of the disease. They are not specific for
diagnosis of Acute appendicitis since they are elevated in different inflammatory conditions.

Acute phase reactants cannot be used separately for the diagnosis of Acute appendicitis. But when
there is doubt in the Clinical diagnosis of Acute appendicitis preoperatively, these laboratory investigations can
be used as corraborative evidence for diagnosing acute appendicitis.

VI.  Limitations
The study population is taken only from patients presenting to Coimbatore medical college hospital ,so
to check the validity of results it should be checked in varied population. These tests are of limited use since
they are also elevated in other inflammatory conditions usually presenting with similar clinical features. With
the advent of imaging modalities like Ultrasonogram and Computed Tomography, these investigations play a
little role in diagnosing acute appendicitis.
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