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ABSTRACT 
 
This study aimed to investigate the middle ear effusion (MEE) levels of interleukin-6 
(IL-6) and IL-8 in children with acute otitis media (AOM) and their relation to its 
etiology and type of infecting bacteria as a trial to define a faster diagnostic modality 
than traditional culture and sensitivity test so as to early initiate therapy.  The study 
included 70 children; 44 males and 26 females, with a mean age of 19.3±8 months; 
50 patients had unilateral and 20 bilateral AOM (n=90 ears). The diagnosis of AOM 
was based on presence of fever, irritability or earache and signs of inflammation of 
the tympanic membrane. The presence of MEE was documented by tympanocentesis 

and MEE samples were obtained for culture to define the offending pathogen, 
cytological examination to grade it according to number of polymophonuclear 
leucocytes (PNL) and ELISA estimation of the levels of IL-6 and IL-8. Sensitivity and 
specificity of MEE IL-6 and IL-8 levels for differentiation between bacterial and non-
bacterial cases and identification of infecting bacteria were evaluated using the 
receiver operating characteristic (ROC) curve analysis judged by the area under the 
curve (AUC). Bacteriological examination identified the infective pathogen in 61 
samples (67.7%) and no bacterial infection in 29 samples (32.3%). Combined 
infection with Haemophilus influenzae (H. inf.) and Streptococcus pneumoniae (S. 
pn.) was detected in 12 samples. However, single pathogen infection was detected in 
49 samples; H. inf in 35 samples, S. pn in 11 samples, Moraxella catarrhalis in 2 
samples and S. pyogenes in one sample. Effusion was serous in 52, mucoid in 28 and 
purulent in 10 effusions. Nine samples were grade I, 35 were grade II, 29 samples 
were grade III and 17 samples were grade IV. There was a significant (p<0.05) 
increase of MEE IL-6 level in samples with positive culture compared to samples with 
negative culture. Also, there was a significant (p<0.05) increase in MEE IL-6 levels 
in samples positive for S. pn. compared to its levels estimated in samples infected with 
H. inf. or by both pathogens. Mean MEE IL-8 level was significantly (p<0.05) 
elevated in samples with positive culture compared to levels estimated in samples 
with negative culture. Moreover, MEE IL-8 levels in samples positive for H. inf. were 
significantly (p<0.05) elevated compared to levels estimated in samples positive for S. 
pn. and non-significantly (p>0.05) elevated compared to levels estimated in samples 
with mixed infection. ROC curve analysis revealed that estimation of MEE levels of 
both IL-6 and IL-8 are specific for the presence of bacterial AOM with AUC=0.832 & 
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0.897, respectively. Elevated MEE level of IL-6 could differentiate between H. inf. 
and S. pn. infection with high specificity with AUC=0.758, while IL-8 was more 
sensitive indictor of H. inf. infection with AUC=0.363. It may be concluded that AOM 
is associated with elevated MEE levels of IL-6 and IL-8 which may suggest a role 
imposed by these cytokines in pathogenesis of AOM. The elevated levels of both 
cytokines could differentiate bacterial from non-bacterial cases with high specificity. 
Elevated MEE level of IL-6 may be specific for S. pn infection, while elevated IL-8 
levels may be a sensitive for H. inf. infection 
 

INTRODUCTION 
 

Otitis media is, next to the 
common cold, the most commonly 

diagnosed illness in children and 
myringotomy with tympanostomy 

tube insertion (M&T) is the most 
common surgical operation among 
children beyond the newborn period(1). 
Current practice guidelines 
recommend M&T for young children 
in whom middle-ear effusion (MEE) 
has persisted for 3 months or for 4 to 
6 months provided that a bilateral 
hearing loss of 20 decibel is 
present(2). The recommendation stems 
from concern that prolonged middle-
ear inflammation might result in 
untoward otologic or audiologic 

sequelae, and that the conductive 
hearing loss that accompanies MEE 
might result in later impairments of 
cognition, language, speech, or 
psychosocial development(3). 

The natural history of local 
inflammatory responses in middle ear 
infection has been investigated with 
animal otitis media models infected 
with clinically important bacterial 
species. Streptococcus pneumoniae is 
the most prevalent middle ear 
bacterial pathogen, cultured from 
approximately 40% of MEF samples 

from children with acute otitis media 
(AOM)(4) and 7% of MEF samples 

from children with chronic otitis 
media with effusion (OME)(5). 

Despite the many antibiotics 
available for its treatment, therapeutic 
failures, persistence of middle ear 
fluid effusion, and recurrences of the 

disease occur frequently. A better 
understanding of the pathogenesis and 
the inflammatory process associated 
with AOM might be helpful in 
developing more effective strategies 
for the management and prevention of 
this disease(6). 

The inflammatory process 
associated with acute otitis media is 
complex and involves many factors, 
including bacteria, viruses, 

macrophages, lysozyme and oxidative 
metabolic products and cytokines(7). 
Cytokines are glycoproteins 
synthesized by a variety of cells and 
are known to modulate cellular 
functions in inflammatory and 
immune reactions. Interleukin-1β (IL-
1β) is known to induce synthesis of 
tumor necrosis factor alpha (TNF-α) 
and to cause hemodynamic changes 
and fever(8). Previous findings suggest 
that an activated local immune system 
is present in the middle ear fluid of 
patients with OME and considerable 
amounts of TNF-, IL-1β, IL-2, 
and interferon- were found in the 
middle ear fluid of children with 
OME; higher TNF- concentrations 

were found in older children and in 
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those patients who underwent multiple 
tympanostomies(9). 

Interleukin-6 is a 
proinflammatory cytokine that plays a 
key role in the acute phase reaction. 
IL-6 is a potent inducer of C-reactive 
protein and has been shown in vitro 
and in animal models to inhibit TNF-
α(10). Several authors have reported 
that IL-6 is a sensitive and reliable 
marker of neonatal bacterial 
infection(11), but no reports of the 
value of IL-6 as a possible marker for 
bacterial AOM are available(12). 

IL-8 is produced predominantly 
by monocytes, macrophages, and 
endothelial cells in response to stimuli 
such as lipopolysaccharide and TNF-
α.(13). It acts as a chemotactic factor 
for neutrophils, T lymphocyte subsets, 
and basophils. In addition, it activates 
neutrophils to release lysosomal 
enzymes, undergo a respiratory burst 
and also increases the adherence of 
neutrophils to endothelial cells(14). The 
endotoxin of Gram negative bacteria 

was found to be a potent amplifier of 
IL-8 production in middle ear fluid 
samples from children with chronic 
otitis media with effusion(15). 

The current study aimed to 
investigate the middle ear effusion 
levels of IL-6 and IL-8 in children 
with acute otitis media and their 
relation to its etiology and type of 
infecting bacteria as a trial to define a 
faster diagnostic modality than 
traditional culture and sensitivity test 
so as to early initiate therapy. 

 
PATIENTS & METHODS 

 
The current study was conducted 

at Otorhinolaryngology Department, 
University Hospital in conjunction 

with Medical Biochemistry 
Department, Faculty of Medicine, 
Benha University. The study included 
children aged 3-36 months with acute 
otitis media. All enrolled patients had 
an acute illness since ≤seven day's 
duration; they had no spontaneous 
perforation and no tympanostomy 
tubes present and did not receive 
antibiotics during the preceding week. 
The diagnosis of AOM was based on 
symptoms of fever, irritability or 
earache and signs of inflammation of 
the tympanic membrane (red or yellow 
color or bulging). At enrollment, the 
presence of MEE was documented by 
tympanocentesis and middle ear fluid 
sample was obtained.   
Sample Collection 

The procedures were conducted 
under general inhalational anesthesia. 
Antisepsis of the ear canal before 
tympanocentesis was done with 70% 
alcohol instilled for one minute. After 
removal of the alcohol by suction, 
topical anesthesia was applied with 
equal mixture of 0.1% epinephrine 
and 4% lidocaine hydrochloride. After 
iontophoretic anesthesia, the 
anesthetic agents were washed out 
with sterile saline solution from the 
external ear canal and with the use of 
a 20 gauge spinal needle attached to a 
1.0 ml sterilized tuberculin syringe, 
the anteroinferior portion of the intact 
tympanic membrane was punctured 
and the fluid was immediately 
aspirated into the sterile syringe by 
suction and divided into 3 parts 
1. A part of MEE sample was applied 

to a sterile swab, which was sent for 
bacteriological culture in transport 
medium (MW173 Amies medium; 
Transwab; Medical Wire and 
Equipment, Potley, UK) for 
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processing within 12 hours at the 
Clinical Pathology Laboratory(16). 

2. A second part used for cytological 
examination: following 
centrifugation of MEE samples, the 
pellets were suspended with 
phosphate-buffered saline (pH 7.4, 
0.01 mol/l) and applied to the 
centrifuge at 1000 rpm for 10 
minutes. Cell components were 
fixed with 6% formaldehyde. After 
staining with hematoxylin-eosin, 
the specimens were examined under 
light microscopy and the number of 
PNL and mononuclear cells were 
counted. On the basis of the 
cytologic findings of the MEE, the 
samples were classified into 4 
grades according to the distribution 
of PNL: in grade I, PNL >80%; 
grade II, PNL 50-80%; grade III, 
PNL 20-50% and in grade IV, PNL 
<20%.    

3. A third part was centrifuged at 3000 
rpm for 10 minutes and supernatant 
was collected and stored at -70oC to 
be used for estimation of IL-8 and 
IL-6 using ELISA assay 
(Quantikine" kit; R&D Systems, 
Minneapolis, Minnesota, USA) for 
IL-8, (17) and IL-6, (18). The results 
are reported as mean (SD) IL-8 and 
IL-6 concentration (pg/ml). The 
minimum detectable level is 

10 pg/ml for IL-8 and 0.7 pg/ml for 
IL-6.  

Statistical analysis  
Obtained data were presented as 

mean±SD and ranges and were 
analyzed using un     paired t-test.  
Sensitivity and specificity for 
differentiation between bacterial and 
non-bacterial cases and identification 
of infecting bacteria were evaluated 
using the ROC curve analysis judged 
by the area under the curve. Statistical 
analysis was conducted using the 
SPSS (Version 10, 2002) for 
Windows statistical package. P value 
<0.05 was considered statistically 
significant. 
 

RESULTS 
 

The study comprised 70 patients; 
44 males and 26 females, with a mean 
age of 19.3±8; range 3-35 months. 
There were 50 patients with unilateral 
and 20 bilateral otitis media, thus the 
study included 90 middle ear fluid 
samples. There was a non-significant 
(P>0.05) difference between patients 
categorized according to laterality of 
otitis media as regards sex and age 
distribution and in comparison to 
control group, (Table 1). 

 
Table (1): Patients' clinical data  
Data Number  Age (years) Sex (M:F) 
Total 70 19.3±8 (3-35) 44:26 
Unilateral OME 50 18.7±7.2 (4-35) 32:18 
Bilateral OME 20 19.2±8.1 (3-35) 12:8 
M:F= Male: Female ratio 
 

Bacteriological examination of 
the obtained samples could identify 
the infective pathogen in 61 samples 

(67.7%) and no bacterial infection 
could be identified in the other 29 
samples (32.3%), (Fig. 1). 
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Concomitant infection was detected in 
12 culture positive samples with the 
infecting pathogens were 
Haemophilus influenzae and 
Streptococcus pneumoniae; 35 

cultures were H. influenzae (all 
untypeable) positive, 11 were S. 
pneumoniae positive, two Moraxella 
catarrhalis, and one S. pyogenes, 
(Table 2).  
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Fig. (1): Middle ear effusion samples' distribution according to results of 
bacteriologic examination 
 
 
Table (2): Results of bacteriological examination  

Result Number (%) 
Negative culture  29 (32.3%) 
Positive culture Combined pathogen 12 (13.3%) 

Single pathogen H. influenzae 35 (38.9%) 
S. pneumoniae 11 (12.2%) 
Mor. catarrhalis 2 (2.2%) 
S. pyogenes 1 (1.1%) 

Total 90 (100%) 
 
 

Patients were categorized 
according to the macroscopic MEE 
characters; there were 52 (57.8%) 
serous effusions, 28 (31.1%) mucoid 
effusions and 10 (11.1%) purulent 
effusions, (Fig. 2). Categorization of 
samples according to grade of PNL 
count showed the inclusion of 9 (12%) 

samples in grade I with mean PNL 
count of 87.1±30%, 35 (33.3%) 
samples in grade II with mean count 
of 66.1±32.4%; 29 (32.8%) samples in 
grade III with mean count of 
30±15.2%, and 17 (21.9%) samples in 
grade IV with mean count of 
13.4±6%, (Table 3, Fig. 3). 
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Fig. (2): Samples' distribution according to macroscopic characters of MEE 

 
Table (3): Samples' distribution according to results of microscopic grading 
according to PMN count of MEE  
Grade Number (%) PMN Count (%) 
Grade I 9 (10%) 87.1±30 
Grade II 35 (38.9%) 66.1±32.4 
Grade III 29 (32.2%) 30±15.2 
Grade IV 17 (18.9%) 13.4±6 
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Fig. (3): Categorization of samples according to grade of PNL count 

 
Mean total MEE IL-6 level was 

28.39±20; range: 12-115 pg/ml, there 
was a significant (p<0.05) increase of 
MEE IL-6 in samples with positive 
culture (33.74±22.18; range: 12-115 

pg/ml) compared to samples with 
negative culture (17.14 ±4.56; range: 
12-26 pg/ml). Moreover, there was a 
significant (p<0.05) increase of MEE 
IL-6 level in samples positive for S. 
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pneumoniae (67.55±30.61; range: 23-
115) compared to levels estimated in 
samples infected with H. influenzae 
(25.54±8.96; range: 12-42 pg/ml) or 
by both pathogens (30.5±12; range: 
15-59 pg/ml), (Fig. 4). Similarly, the 
mean total MEE IL-8 level was 
significantly (p<0.05) elevated in 
samples with positive culture 
(9380±5690; range: 2360-29750 
pg/ml) compared to levels estimated 
in samples with negative culture 
(5250±2140; range: 2360-8950 

pg/ml), moreover, MEE IL-8 levels in 
samples positive for H. influenzae 
(13970±6666; range: 5250-29750 
pg/ml) were significantly (p<0.05) 
elevated compared to levels estimated 
in samples positive for S. pneumoniae 
(8080±2010; range: 5250-11200 
pg/ml) and non-significantly (p>0.05) 
elevated compared to levels estimated 
in samples with mixed infection 
(10675±4190; range: (5250-20650 
pg/ml), (Table 4, Fig. 5). 
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Fig. (4): Mean (±SD) MEE IL-6 levels in obtained samples categorized according 
to bacterial culture 
 
 
Table (4): Mean (±SD) IL-6 and IL-8 levels in MEE categorized according to 
result of bacteriological examination 

Culture result IL-6 (pg/ml) IL-8 (ng/ml) 
Total (n=90) 28.39±20 (12-115) 9.38±5.69 (2.36-29.75) 
Negative culture (n=29) 17.14±4.56 (12-26) 5.25±2.14 (2.36-8.95) 
Positive 
culture 

Total (n=61) 33.74±22.18 (12-115)* 11.345±5.8 (5.25-29.75)* 
Combined pathogen (n=12) 30.5±12 (15-59)*† 10.675±4.19 (5.25-20.65)* 
Single 
pathogen 

H. inf (n=35) 25.54±8.96 (12-42)*† 13.97±6.666 (5.25-29.75)*† 
S. pn (n=11) 67.55±30.61 (23-115)* 8.08±2.01 (5.25-11.2)* 

*: significant difference versus non-bacterial         
†: significant increase versus S. pneumoniae infection.           
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Fig. (5): Mean (±SD) MEE IL-8 levels in obtained samples categorized according 
to bacterial culture 
 

Using ROC curve analysis to 
evaluate the sensitivity and specificity 
of estimation of MEE IL-6 and IL-8 to 
differentiate between bacterial and 
non-bacterial cases of AOM showed 
that both are specific for the presence 
of bacterial AOM with high 
specificity as determined by 
AUC=0.832 & 0.897, respectively 

(Fig. 6). However, Elevated MEE 
level of IL-6 could differentiate 
between H. influenzae and S. 
pneumoniae infection with high 
specificity with AUC=0.758, while 
IL-8 was more sensitive indictor of H. 
influenzae infection with AUC=0.363, 
(Fig. 7). 
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Fig. (6): ROC curve analysis of diagnostic sensitivity & specificity of estimation of 
MEE IL-6 and IL-8 for differentiation between bacterial and non-bacterial cases of 
AOM 
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Fig. (7): ROC curve analysis of diagnostic sensitivity & specificity of estimation of 
MEE IL-6 and IL-8 for differentiation between cases infecting pathogen (H. 
influenzae or S. pneumoniae). 

 
DISCUSSION 

 
More than half of all children 

experience at least one episode of 
acute otitis media before the age of 3 
years. The incidence of this type of 
infection is highest among children 
under 2 years of age and appears to 
have increased since the 1970s(19). The 
issues of increasing antimicrobial 
resistance and the purported favorable 
natural history of untreated AOM 
have sustained the debate over 
whether antimicrobial therapy should 
be given immediately or if “watchful 
waiting” would substantially alter 
outcomes for clinically diagnosed 
acute otitis media(6). 

Bacterial culture of the MEE is 
currently the only reliable method to 
distinguish bacterial from nonbacterial 
etiology of AOM. In virtually all 
cases, this requires tympanocentesis, 
which is not feasible in everyday 
clinical practice. Even if MEF is 

obtained, the results of the bacterial 
culture are not readily available, and 
in most cases empirical antibiotic 
therapy is started before knowledge of 
the etiologic agent(20). In the current 
study, culture identified the infective 
pathogen in 61 samples (67.7%) with 
H. inf. and S. pn. were the most 
common infecting bacteria; while no 
bacterial infection could be identified 
in the other 29 samples (32.3%). 
These findings go in hand with Li et 
al.(20) who reported that H. inf. and S. 
pn. are the most common causative 
organisms and with Drake-Lee et 
al.(21) who reported that the four 
bacteria Streptococcus pneumoniae, 
Haemophilus influenza, 
Staphylococcus aureus and 
Branhamella catarrhalis cause 60% of 
the infections whereas S. pneumoniae 
accounts for up to 35% of acute otitis 
media.   

There were 52 (57.8%) serous 
effusions, 28 (31.1%) mucoid 
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effusions and 10 (11.1%) purulent 
effusions. Categorization of samples 
according to grade of PNL count 
showed the inclusion of 9 (12%) 
samples in grade I, 35 (33.3%) 
samples in grade II, 29 (32.8%) 
samples in grade III and 17 (21.9%) 
samples in grade IV. These figures 
coincided with the sequence of 
etiogenesis of OME in children 
described by Kubba et al.(22) and 
Chung et al.(23) that the primary event 
is inflammation of the middle ear 
mucosa, usually due to the presence of 
bacteria leading to the release of 
inflammatory mediators, which causes 
secretion of a mucin-effusion by up-
regulating mucin genes. Prolonged 
stimulation of the inflammatory 
response and poor mucociliary 
clearance lead to persistence of 
middle ear fluid that becomes 
purulent.  

There was a significant increase 
of MEE IL-6 in samples with positive 
culture compared to samples with 
negative culture with a significant 
increase in samples positive for S. pn. 
compared to levels estimated in 
samples infected with H. inf. or by 
both pathogens. Similarly, the mean 
total MEE IL-8 level was significantly 
elevated in samples with positive 
culture compared to levels estimated 
in samples with negative culture and 
in samples positive for H. inf. 
compared to levels estimated in 
samples positive for S. pn. Using ROC 
curve analysis, both MEE IL-6 and 
IL-8 were specific for the presence of 
bacterial AOM. However, elevated 
MEE level of IL-6 could differentiate 
between H. inf. and S. pn. infection 
with high specificity while IL-8 was 

more sensitive indictor of H. inf. 
infection.   

These results agreed with Sato et 
al.(24) who reported that IL-6 
concentrations correlated significantly 
with total inflammatory cell numbers 
in MEE, and with MEE neutrophil 
concentration. These results illustrated 
the fact that IL-6 is a proinflammatory 
cytokine secreted by neutrophils that 
was considered as acute phase 
reactant and explain the significant 
increase of IL-6 in these cases with 
acute inflammation. Also, Dong et 
al.(25) reported that IL-6 and IL-8 
might be important mediators in MEE 
secretion in secretory otitis media and 
IL-6 and IL-8 might participate in the 
defensive reaction of the organism 
during the early stages. Russo et al.(26) 
found the concentrations of 
interleukin-6 were greater in the MEE 
of the children and were greater in 
serous than in mucoid MEE and 
reported that concentrations of IL-6 in 
MEE correlated with the degree of 
hearing loss. 

The increased levels of IL-6 and 
IL-8 in MEE of bacterial cases could 
be attributed to the neutrophil influx 
associated with bacterial infection and 
agreed with Appelberg,(27) and 
Condos et al.(28) who reported that the 
earliest response to mycobacteria is 
primarily an influx of 
polymorphonuclear neutrophils 
(PMN) via the action of chemotactic 
factors. Also, increased levels of 
estimated cytokines in cases infected 
by H. inf. and S. pn. go in hand with 
that reported by Ribeiro-Rodrigues et 
al.(29) who found TNF-alpha, IL-8 and 
IL-6 were readily detected in sputum 
from TB patients at baseline and 
responded to anti-TB therapy and 
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were elevated in sputum from patients 
with bacterial pneumonia.       

Also, the obtained results agreed 
with the results of experimental model 
of otitis media of Barrett et al.(30) who 
reported that exposure to bacterial 
lipopolysaccharide activates 
intercellular adhesion molecule-1 
receptors and NF-kappaB followed by 
release of IL-8; an autocrine pathway 
that is established through activation 
of TNF alpha and IL-1beta. Also, 
Smirnova et al.(31) reported that 
cytokine and cellular patterns of 
effusions may reflect stages of middle 
ear inflammation and their local 
interplay is likely to play a crucial role 
in the switching of inflammation in 
the chronic stage and concluded that 
early identification of the cytokine 
and cellular patterns of effusions can 
be helpful in directing the clinical 
treatment of otitis media with 
effusion.  

It could be concluded that AOM 
is associated with elevated MEE 
levels of IL-6 and IL-8 suggesting a 
role imposed by these cytokines in 
pathogenesis of AOM. The elevated 
levels of both cytokines could 
differentiate bacterial from non-
bacterial cases with high specificity. 
Also, elevated MEE level of IL-6 is 
specific for S. pneumoniae infection, 
while elevated IL-8 levels is a 
sensitive for H. influenzae infection, 
so estimation of MEE levels of both 
cytokines may provide a faster 
diagnostic approach that aid for early 
initiation of therapeutic regimens. 
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بالسائل المرتشح باألذن الوسطى  ٨-واألنترلوكيين ٦-مستوى األنترلوكيين
يمكن من التمييز بين التهاب األذن الوسطى الحاد البكتيري من غير البكتيري 

  ويساعد فى تحديد نوع البكتريا المسببة لاللتهاب
  

  *ثنـاء حامد، ممدوح أبادير، محمد شندى
  جامعة بنهـا –كلية الطب – *ذن واألنف والحنجرةأقسام الكيمياء الحيوية الطبية، األ

  
بالســائل المرتشــح بـاألذن الوســطى فــى  ٨-واألنترلـوكيين ٦-هـدفت هــذه الدراســة قيـاس مســتوى األنترلــوكيين

  .األطفال المصابين بالتهاب حاد باألذن الوسطى وعالقتهما بمسبب المرض ونوع البكتريا المعدية
طفـال مصـابا  ٥٠شـهرا، مـنهم  ١٩.٣بمتوسـط عمـر قـدره ) انـاث ٢٦وذكـرا  ٤٤(طفـال  ٧٠شملت الدراسة 
تم تشخيص التهاب الحاد باألذن الوسطى اعتمادا علـى . طفال مصابا بالتهاب باألذنين ٢٠بالتهاب بأذن واحدة و

ود الســائل المرتشــح وجــود ارتفــاع بدرجــة الحــرارة، الــم بــاألذن وعالمــات االلتهــاب بطبلــة األذن، وتــم التأكــد مــن وجــ
بعمـــل بـــزل لتجويـــف األذن الوســـطى واجـــرى اختبـــار مزرعـــة انمـــاء للميكـــروب علـــى الســـائل المرتشـــح لتحديـــد نـــوع 

تـــم قيـــاس مســـتوى كـــل مـــن . الميكــروب المســـبب للمـــرض وتحديـــد نـــوع خاليــا الـــدم البيضـــاء الموجـــودة بـــه وعــددها
حساســــية وخصوصــــية قيــــاس كالهمــــا للتمييــــز بــــين  بالســــائل المرتشــــح وتحديــــد ٨-واألنترلــــوكيين ٦-األنترلــــوكيين

  .االلتهاب البكتيري وغير البكتيري وتحديد نوع البكتريا المسببة للعدوى
عينـة وكـان االلتهـاب غيـر بكتيـري فـى  ٦١حدد الفحص البكتريولوجى نوع الميكـروب المسـبب للعـدوى فـى 

نــت بكتريــا الهيمــوفيلس انفلــونزا المســببة عينــة، وكا ١٢عينــة، وجــد التهــاب مســبب بنــوعين مــن البكتريــا فــى  ٢٩
 ٢٨عينة، مخاطى فى  ٥٢كان السائل المرتشح مصلى فى . عينة ١١عينة والبكتريا الرئوية فى  ٣٥للعدوى فى 

عينة من النوع  ٢٩عينة من النوع الثانى،  ٣٥عينات من النوع األول،  ٩وجدت . عينات ١٠عينة وصديدى فى 
  .الرابععينة من النوع  ١٧الثالث، و

فـى السـائل المرتشـح البكتيـري مقارنـة بغيـر   ٦-وجدت زيادة ذات داللة احصـائية فـى مسـتوى األنترلـوكيين
. البكتيــري وفــى العينــات المصــابة بالبكتريــا الرئويــة مقارنــة بالمصــابة ببكتريــا الهيمــوفيلس انفلــونزا أو الخلــيط منهمــا

فــى الســائل المرتشـح البكتيــري مقارنــة بغيــر   ٨-ترلـوكيينكـذلك وجــدت زيــادة ذات داللـة احصــائية فــى مســتوى األن
البكتيري وفى العينات المصابة ببكتريا الهيموفيلس انفلونزا مقارنة بالمصابة بالبكتريا الرئوية لكن كـان الفـرق لـيس 

 َحكــمَ الخصــائص الم منحنــى تحليــلباســتخدام . ذو داللــة احصــائية مقارنــة بالمصــابة بــالخليط مــن نــوعي البكتريــا
يعتبــر محــدد خــاص لوجــود  ٨-واألنترلــوكيين  ٦-وجــد أن مســتوى كــل مــن األنترلــوكيين بالمنطقــِة تحــت المنحنــى

علــــى الترتيــــب وأن ارتفــــاع مســــتوى  ٠.٨٩٧و ٠.٨٣٢=  المنطقــــِة تحــــت المنحنــــىااللتهــــاب البكتيــــري بمســــاحة 
بب بكتريـا الهيمـوفيلس انفلـونزا بالسائل المرتشـح يمكـن أن يميـز بخصوصـية  بـين االلتهـاب المسـ  ٦-األنترلوكيين

بالسائل المرتشـح   ٨-بينما ارتفاع مستوى األنترلوكيين ٠.٧٥٨= المنطقِة تحت المنحنىوالبكتريا الرئوية بمساحة 
  ٠.٣٦٣= المنطقِة تحت المنحنىيعتبر مؤشر حساس للتحديد العدوى ببكتريا الهيموفيلس انفلونزا بمساحة 

 ٦ -ذن الوســـطى الحـــاد يكـــون مصـــحوبا بارتفـــاع فـــى مســـتوى األنترلـــوكيينيمكـــن اســـتنتاج أن االلتهـــاب األ
  ٦-بالســائل المرتشــح ممــا يــوحى بــدورهما فــى احــداث االلتهــاب وأن ارتفــاع مســتوى األنترلــوكيين ٨-واألنترلــوكيين

ابة يعتبـــر مؤشـــرا حساســـا لالصـــ  ٨-يعتبـــر خاصـــا باالصـــابة بالبكتريـــا الرئويـــة بينمـــا ارتفـــاع مســـتوى األنترلـــوكيين
  .ببكتريا الهيموفيلس انفلونزا


