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Abstract 
Background: Acute appendicitis is a common surgical 
problem that is associated with an acute-phase reaction. 
Previous studies have shown that cytokines and acute-
phase proteins are activated and may serve as indicators for 
appendicitis. 
Objective: The aim of this study was to evaluate of serum 
levels of interleukin-6 (IL-6) in correlation to the severity 
to acute appendicitis. 
Methods: This is a prospective study from December 2008 
to March 2009 of patients who had appendectomy in 
Department of Surgery, Al-Kindy Teaching Hospital - 
Baghdad/Iraq. Serum for estimating levels of interleukin-6 
(IL-6) was taken pre-operatively. Depending on the 
macroscopic evidence during the operation and the 
histopathological examination of the specimens, the 
patients were separated into 3 groups, group one with 
negative appendectomy (normal appendix), group two with 
non-complicated acute appendicitis (catarrhal, 
suppurative), and group three with complicated acute 
appendicitis (perforated, gangrenous). The 

histopathological results were correlated with IL-6 values 
statistically. 
Results: A total number of 50 patients were included in 
this study, 28 male (56%) and 22 female (44%). The mean 
age was 23 year (ranged from 7 to 50). On histological 
examination, there were 7 patients (14%) in group one, 29 
patients (58%) in group two, and 14 patients (28%) in 
group three.  Serum IL-6 values gave true negative results 
in 6%, true positive results in 82%, false negative results in 
4%, and false positive results in 8%.  We determined, 
therefore, in the present study the sensitivity, specificity, 
and accuracy of serum IL-6 were calculated as 95.34%, 
42.85%, and 88% respectively. 
Conclusion: Laboratory results should be considered to be 
integrated within the clinical assessment. If used critically, 
IL-6 can provide surgeons with complementary 
information in discerning the necessity for urgent 
operation.  
Key Words: Interleukin-6 (IL-6), - mediators of 
inflammation,  acute  appendicitis
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Introduction 

ppendicitis remains one of the most common 
acute surgical diseases.

(1,2) 
The average rate of 

normal appendectomy is 16 percent, with female 
comprising 68 percent of those patients found to have 
inflamed appendix at exploration.

(1) 
Diagnosis of 

acute appendicitis in young children and elderly is 
more difficult than in adults and also perforation rate 
is higher.

(1) 
In elderly the causes of abdominal 

emergency are greater and differential diagnosis is 
more problematic.

(3) 
Acute appendicitis is a clinical 

diagnosis and no laboratory or radiological tests are 
100% accurate.

(4) 
The methods for diagnosing acute 

appendicitis have significantly not changed over the 
past few decades. Clinical examination and laboratory 
parameters, such as white blood cell, differential 
counts (percentage of neutrophil granulocytes), and 
C-reactive protein were the only diagnostic tools for 
many years. Perforation rate was high, as well as the 
number of negative appendectomies. Mild 
leukocytosis, ranging from 10,000 to 18,000 is 
usually present in patients with acute, uncomplicated 
appendicitis and is often accompanied by a moderate 
polymorphonuclear predominance.

(1,2,3,4,5) 
Sensitivity 

of leukocytosis is from 52% to 96% and sensitivity of 
shift to left is from 39% to 96%

6
. Following the 

introduction of ultrasonography in the last two 
decades and computed tomography (CT) in the last 

decade, the rate of negative appendectomies and 
perforations has decreased. 
Appendicitis is a common surgical problem 
associated with a systemic inflammatory response. 
Several studies have focused on the diagnostic value 
of the Interleukin-6 (IL-6) concentration in suspected 
appendicitis. Comparing with patients of a normal 
control group, cytokine levels of IL-1β, IL-2, IL-6, 
IL-8, and IL-10 were elevated in patients with acute 
appendicitis 7. IL-6 can be detected in patients with 
suspected acute appendicitis, and the highest 
concentratio ns are found in patients with 
perforation.(8, 9)   
Interleukin-6 is a mediator of the inflammatory 
response and an early marker of tissue damage. It 
plays a role in the induction of an acute-phase 
response, and it has anti inflammatory activity. The 
acute phase response is illness - fever, malaise, 
anorexia, leukocytosis, negative nitrogen balance - 
which forms a cardinal response of the body to 
infection and trauma, and may be the result of many 
immunological reactions and inflammatory 
processes.(10, 11, 12) 

The cytokines IL-1, IL-6, and IL-11; tumor necrosis 
factor-a (TNF-α); and transforming growth factor-, 
(TGF-3) all have a role in stimulating transcription of 
the genes controlling hepatic acute phase 
production.(13,14,15,16,17,18) The generation of these 
cytokines by macrophages is an extremely early event 
in the response to infection or trauma - for example 
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one of the strongest stimuli to macrophage production 
is bacterial lipopolysaccharide. 
The concentrations of IL-6 in blood increase after 
surgery in correlation with the degree of surgical 
stress. It has been reported that post operative serum 
levels of IL-6 are higher for open colectomy and 
cholecystectomy than for laparoscopic surgery.(19)  
Improving the diagnosis of acute appendicitis in order 
to prevent unnecessary surgery is crucial. To reduce 
the incidence of normal appendectomies, many 
studies have been published on quantitative analysis 
of interleukin-6 (IL-6). (19 ) 

 
Methods  
   This is a prospective study of 50 appendectomised 
patients in Department of Surgery, Al-Kindy 
Teaching Hospital- Baghdad/Iraq, from December 
2008 to March 2009. Clinical signs of acute 
appendicitis were determined by the surgeon and the 
duration of symptoms were documented on 
admission. All the patients were operated on for a 
clinical suspicion of acute appendicitis. 
Whole blood sample for analysis of IL-6 was 
centrifuged; the serum was separated and stored 
frozen at -20 oC for later IL-6 measurements. The 
serum IL-6 concentration was measured by IL-6 
enzyme linked immunosorbent assay (ELSA). An IL-
6 concentration of 12.5pg/ml. was taken as the 
reference.  
The final diagnosis of the specimens was established 
by histopathological examination. Removed 
appendices were fixed in formalin and analyzed 
histopathologically. The patients were grouped, 
according to the macroscopic evidence during 
operation and the histopathology reports, into three 
groups; group one with negative appendectomy 
(normal appendix), group two with non-complicated 
acute appendicitis (catarrhal, suppurative), and group 
three with complicated acute appendicitis (perforated, 
gangrenous). 
Statistical analysis: 
We compared serum IL-6 concentrations with the 
histopathological results to detect the sensitivity, 
specificity, and accuracy of IL-6 in diagnosis of acute 
appendicitis. The calculation was done as follows:  
Sensitivity = TP/TP + FN  
Specificity = TN/TN+FP  
Accuracy = TP+TN/TP+TN+FP+FN 
(FP=false positive, TP=true positive, TN=true 
negative, FN=false negative).  
Statistical analysis of IL-6 values for P-value and 
Odds ratio were estimated in relation to 
histopathology results. 
Results  
  Fifty patients with the preliminary diagnosis of acute 
appendicitis were recruited in this study within the 
period of December 2008 to March 2009. The mean 

age was 23 year (ranged from 7 to 50). (Table-1) 
shows the distribution of the age groups of the 
patients. 
There were 28 male (56%) and 22 female (44%) with 
a male to female ratio 1.27:1, this ratio changed from 
0.4:1 in group one to 1.2:1 in group two to 1.8:1 in 
group three. 
 Depending on the macroscopic evidence of the 
appendix during the operation and later on the 
histopathological examination of the specimens, the 
patients were separated into three groups: Group one 
of patients who did not have acute appendicitis as the 
cause for acute abdomen (normal appendix) 7 patients 
(14%), group two who had non-complicated acute 
appendicitis (catarrhal, suppurative) 29 patients 
(58%), and group three with complicated appendicitis 
(perforated, gangrenous) 14 patients (28%).  
(Table-2) shows the patients characteristics in 
relation to histopathological findings.  
IL-6 levels, when compared to histopathology, gave 
true positive (TP) results in 41 patients (82%), true 
negative results (TN) in 3 patients (6%), false positive 
results (FP) in 4 patients (8%), and false negative 
results (FN) in 2 patients (4%). (Table -3) illustrates 
TP, TN, FP, and FN results of IL-6.  
Statistically the sensitivity of IL-6 values was 
calculated as 95.34%, specificity as 42.85%, and the 
accuracy as 88%. Fig. 1 
The median IL-6 levels (pg/ml) assay in group one 
with normal appendix was 24.7376 pg/ml., in group 
two with non-complicated acute appendicitis was 
53.7294 pg/ml, and in group three with complicated 
acute appendicitis was 84.2622 pg/ml., all the above 
results were statistically significant (P-value<0.001). 
(Table-4) shows the statistical analysis (P-values and 
odds ratio) of median IL-6 (pg/ml) in relation to 
histopathology. Fig.2 demonstrates the median IL-6 
levels according to histopathology. 
The accuracy of IL-6 in relation to histopathology is 
illustrated in Fig.3. 
 

Discussion  
The mean age of our patients in this study was 23 
year, and the main age group was 20-29 years (44%), 
this is comparable to median age and age groups in 
other studies, Fernando A.et al. 20, Alshahwany I. (21), 
Goodwin AT. et al. 22, and Khan MN.et al.(23) 

The over all male to female ratio in our results was 
1.27:1, though this ratio changed to 0.4:1 in the group 
one with normal appendix. This can be explained by 
the fact that about one third of females operated upon 
for acute appendicitis turned to have gynaecological 
disorders with a normal appendix,21 this increases the 
females numbers having normal appendices relative 
to males and therefore changing the ratio. 
Seven patients (14%) of our patients had normal 
appendices macroscopically on exploration and later 
on proved by histopathology; this rate of negative  
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appendectomy is an acceptable result as the rate of 
normal appendices removed is still about 15-30%. (24) 
We believe that the origin of pain in these cases could 
be related to gynaecological disorders, mesenteric 
lymphadenitis, meckel‘s diverticulitis, regional ileitis, 
peritonitis of different causes, urinary tract infection, 
ureteric colic, gastroenteritis or other medical causes. 
The diagnostic accuracy of IL-6 in adult population is 
controversial. In our study it was 88% but there are 
several studies in adults were unable to confirm the 
usefulness of IL-6 for diagnosing acute appendicitis, 
(25, 26) while others, including studies in children, 
found it a useful marker.(27, 28, 29)The differences in the 
studies could be attributed to different study 

populations and designs. 
In our study, serum IL-6 concentrations gave 50% 
diagnostic accuracy results in group one of patients 
with histopathologically confirmed normal 
appendices. The median IL-6 level in this group was 
24.7376 pg/ml., which is considered double the 
control laboratory value (12.5 pg./ml), this true 
negative result can be explained by the probability 
that these patients had inflammatory process else 
where in the body which stimulates the production of 
IL-6, such as gastroenteritis, urinary tract infection, 
mesenteric lymphadenitis, or any other hidden 
inflammatory process, thus, a mild elevated serum IL-
6 concentration is of poor specificity to the early 
process of acute appendicitis  and serum IL-6 
concentration is not useful for preventing negative 
laparotomies in the majority of patients with right 
iliac fossa pain. 
In group two, the median IL-6 concentration was 
more than four times (53.7294pg/ml) the laboratory 
control value and it correlate well (accuracy  rate was 
94.44%) with the histopathology results  of non-
complicated acute appendicitis. 
In group three, with complicated appendicitis, the 
median IL-6 concentration was more than six times 
(84.2622pg.ml) the laboratory control value and it 
gave 100% accuracy rate and correlated very well 
with complicated appendicitis, thus high levels of 
serum IL-6 concentrations are very useful to 
discriminate between uncomplicated and complicated 
appendicitis. 
Gurleyik G.et al (25) and Paajanen H.et al27 found that 
preoperative high increased IL-6 concentrations were 
clearly correlated with perforation and poor 
postoperative conditions in adults. Our data agrees 
with the results of these studies.  
 
Conclusion 
    The data in this study would support the conclusion 
that elevated levels of inflammatory markers IL-6 are 
supportive of the diagnosis of appendicitis during the 
assessment of patients felt clinically to require 
laparotomy for acute appendicitis. 

 
Serum IL-6 level is a good laboratory marker of acute 
appendicitis with particular reference to the 
discrimination between uncomplicated and 
complicated appendicitis. 
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(Table -1) 
Patients distribution according to age groups. 

Age groups No. of 
patients 

Percentag
e 

0-9 year 5 10% 
10-19 year 15 30% 
20-29 year 22 44% 
30-39 year 4 8% 
40-49 year 3 6% 
50-above 1 2% 

Total 50 100% 
 

(Table-2) 
Patients characteristics in relation to histopathology results. 

 

Histopathological groups 

Total Group one: 
Normal appendix 

Group two: 
Non-complicated appendicitis 

Group three: 
Complicated 
appendicitis 

Number (%) 7 (14%) 29 (58%) 14 (28%) 50 (100%) 

Male 2 (4%) 16 (32%) 9 (18%) 27 (54%) 

Female  5 (10%) 13 (26%) 5 (10%) 23 (46%) 
Male/Female ratio 

(1.27:1) 0.4:1 1.2:1 1.8:1 

Mean age 
(23year) 30.75year 20.66 year 25 year 
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(Table-3) 
TP, TN, FP, and FN results of IL-6. 

Overall serum IL-6 results IL-6 concentrations 
Number Percentage 

True positive (TP) 41 82% 
True negative (TN) 3 6% 
False positive (FP) 4 8% 
False negative (FN) 2 4% 

Total 50 100% 
 

(Table-4) 
Statistical values of median IL-6 (pg/ml) in relation to histopathology results. 

 
 

Histopathological groups 

Group one: 
Normal appendix 

Group two: 
Non-complicated 

appendicitis 

Group three: 
Complicated appendicitis 

Median IL-6 
(pg/ml.) 24.7376 53.7294 84.2622 

P-value <0.001 <0.001 <0.001 
Odds ratio 

(range) 
0.07 

(0.02-0.27) 
0.14 

(0.06-0.36) 
0.04 

(0.01-0.12) 
 

FIGURES:                                                (Fig.-1) 
The sensitivity, specificity, and the accuracy of IL-6. 
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(Fig-.2) 

The median IL-6 levels in relation to histopathology results. 
 

 
 
 

(Fig.-3) 
Accuracy of IL-6 in relation to histopathology results 
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