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Abstract

Background: Acute appendicitis is one of the most common surgical
emergencies. Accurate diagnosis of acute appendicitis is based
on careful history, physical examination, laboratory and imag-
ing findings. The aim of this study was to analyze the role of
C-reactive protein (CRP) in improving the accuracy of diagnosis
of acute appendicitis and to compare it with the histopathology
findings.

Methods: A retrospective study of 100 patients aged between 7 and
69 years who presented to the A&E in 2013 - 2014, in whom the di-
agnosis of appendicitis was the attending physician’s primary consid-
eration, was conducted. Measures included age, gender, initial CRP
counts, and discharge diagnosis. Based on histology, appendicitis was
classified as simple (inflammation) or complicated suppurative, gan-
grenous, necrotizing perforation.

Results: Out of 100 patients, 32% were classified as an inflamed
appendicitis. Of the patients, 34% were shown to have suppura-
tive appendicitis, 17% gangrenous, 13% perforated, and 5% ne-
crotizing. Very high CRP is likely to be associated with necrotiz-
ing appendicitis, while CRP of 40 or more can be associated with
suppurative or inflammatory one. CRP more than 100 and less
than 150 may suggest possible perforated or gangrenous appen-
dicitis.

Conclusion: Our data provided provisional evidence that very
high CRP may be related to necrotizing appendicitis, while CRP
above 40 mg/L may suggest suppurative or inflammatory appen-
dicitis.
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Introduction

Acute appendicitis remains a common surgical emergency
in patients presenting with acute abdominal pain. Usual
signs and symptoms described in textbooks are often in the
elderly atypical, diminished or absent. Similarly in young
children, signs and symptoms are non-specific, due to the
wide range of causes and the inability to retell an accurate
history. Therefore, appendicitis is a challenging diagnosis to
make. Although clinical acumen remains the most important
diagnostic tool in acute appendicitis, clinicians often rely on
blood tests to support and improve the accuracy of diagno-
sis. The value of C-reactive protein (CRP) is very helpful in
planning the management. It is vital in reducing the negative
appendicectomy rates, currently in one recent audit study
20.6% [1].

CRP is an acute-phase reactant synthesized by the liver
in response to infection or inflammation and rapidly in-
creases within the first 12 h. CRP has been reported to be
useful in the diagnosis of appendicitis; however, it lacks
specificity and cannot be used to distinguish between sites
of infection.

CRP levels of greater than 1 mg/dL are commonly re-
ported in patients with appendicitis, but very high levels of
CRP in patients with appendicitis indicate gangrenous, per-
foration or suppurative evolution of the disease, especially if
it is associated with leukocytosis and neutrophilia. However,
CRP normalization occurs 12 h after onset of symptoms. Sev-
eral prospective studies have shown that, in adults who have
had symptoms for longer than 24 h, a normal CRP level has
a negative predictive value of 97-100% for appendicitis [2-
4]. Shogilev et al noted that a normal CRP level after 12 h of
symptoms was 100% predictive of benign, self-limited illness

[3].

Materials and Methods

This was a retrospective study on 100 patients surgically treated
for acute appendicitis. The measurement of CRP was random-
ly collected pre-operatively from 100 patients. Two patients
were excluded as blood results were unavailable. Macroscopic
assessment was made from the operation. Appendectomy and
a histopathology examination were performed on all patients.
Gross description was compared with histopathology results
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Figure 1. Percentage of the prevalence of different types of appendicitis. High prevalence was reported among suppurative and
inflammation, while low prevalence was reported for necrotizing appendix.

and then correlated with CRP.

Results

Out of 100 patients, 32 were classified as an inflamed appen-
dicitis, 34 patients were shown to have suppurative appen-
dicitis, 17 gangrenous, 13 perforated, and five necrotizing.
All the distribution of percentage is depicted and shown in
Figure 1.

Overall in the inflammation and suppurative groups, the
CRP was normal in 22 out of 64 patients. Complicated ap-
pendicitis included gangrenous, perforated and necrotizing.
WBC was normal in five over 35. CRP was normal in one
out of 35.

Relationship of CRP with WBC to correlate with distribu-
tion of confirmed pathologies is shown in Figure 2.

Discussion

The raised value of the CRP was related to the severity of
inflammation in more than 90%. CRP monitoring enhances
the diagnostic accuracy of acute appendicitis. Given the fact
that the diagnosis of acute appendicitis remains mostly clini-
cal, we found that elevated serum CRP levels support the
surgeon’s clinical diagnosis. This has been supported further
in the literature. Multiple studies have examined the sen-
sitivity of CRP level alone for the diagnosis of appendici-
tis in patients selected to undergo appendectomy. Gurleyik
et al noted a CRP sensitivity of 96.6% in 87 of 90 patients
with histologically proven disease [5]. Similarly, Shakhatreh
found a CRP sensitivity of 95.5% in 85 of 89 patients with
histologically proven appendicitis [6]. Asfar et al reported a
CRP sensitivity of 93.6% in 78 patients undergoing appen-

dectomy [7].

Group A means inflammatory and suppurative; total pa-
tients were 64 and out of these 22 CRP values were negative,
which in this group shows the sensitivity of 66%. Group B
includes gangrenous, perforated, and necrotizing, and the sen-
sitivity is 97%. WBC in group A has very variable matching
compared to group B. There is no parallel rise in both groups.

Group B patients have significantly higher mean CRP lev-
els compared to group A patients (50.9 vs. 130 mg/L). While
mean WBC count was not significantly different between the
two groups inflammatory versus gangrenous (12.90 vs. 12.95)
except necrotizing where WBC is 16.2. This has been shown in
prospective study in children [8, 9]. Study in our patients very
well matches with the results of this study where significant
proportion of our patients is very well below the age of 16.
CRP value of 50.9 is the level for simple inflammation and
suppurative group. Value above this cut-off in our patients was
highly predictive of complicated appendicitis. Many studies
have shown different levels to predict complicated appendi-
citis [10]. In complicated cohort of these patients significant
rise in reactive proteins should be significantly taken in to ac-
count before deciding for conservative treatment in complicat-
ed group [11]. Reactive protein cut-off generated in this study
can be utilized in deciding the conservative management for
simple appendicitis and surgical treatment for complicated ap-
pendicitis [12]. Some studies to find the deciding level of CRP
between operative treatment and non-operative have failed,
and in others raised CRP indicates acute pathology [13, 14].
Delaying the treatment in complicated appendicitis leads to
more complications, longer hospital stay and higher hospital
cost. Necrotizing group of our patients though small but had
consistent high values of both CRP and WBC and parallel rise
providing provisional evidence of emergent treatment in this
group to avoid the consequences of perforation and its morbid-
ity. Some studies have debated and suggestion has been made
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Figure 2. The level of CRP and WBC among different types of appendicitis. Very high CRP is likely to be associated with necrotiz-
ing appendicitis, while CRP of 40 or more can be associated with suppurative or inflammatory one. CRP more than 100 and less
than 150 may suggest possible perforated or gangrenous appendicitis. Necrotizing appendicitis showed high WBC but the use
of WBC may not provide adequate discrimination between different types of appendicitis.

to offer these patients open surgery right from beginning in or-
der to avoid postoperative complications of established infec-
tion and collection [15]. In this study procedures were mainly
laparoscopic though the figures were small. Surgery should be
offered in this group preferably laparoscopic depending on ex-
pertise, to avoid mortality in the countries where services are
not well organized.

Conclusion

Our data provided provisional evidence that very high CRP
may be related to necrotizing appendicitis, while CRP above
40 mg/L may suggest suppurative or inflammatory appendi-
citis.
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