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Abstract
Background: Otitis media (OM) is an important health
problemamongchildren.Itistheoneoftheleadingcauses
ofbacterialinfectionsandantibioticprescriptions.Patients 
and Methods:ThreehundredpatientswithOM[147with
acutesuppurativeotitismedia(ASOM),80withsecretory
otitismedia(SOM)and73withchronicsuppurativeotitis
media (CSOM)] ranging inage from3months -12years
wereinvestigatedforpossibleriskfactorsofOM.Age-and
sex-matchedhealthychildrenservedascontrols(n=300).
Bacteriological examinations were completed for 178
patients(110withASOMand68withCSOM)withdischarge
fromtheirears.Results:Residenceinruralareas,artificial
feeding, low socioeconomic standard (SES), parental
smoking, allergic rhinitis, adenoid hypertrophy, chronic
tonsillitis, URTI, LRTI and introduction of foreign body
(FB)intoearsweremajorriskfactorsfortheoccurrenceof
OM(P<0.01).Unilateral infectionwasmoresignificantly
(P<0.001) found in ASOM and CSOM, while bilateral

infectionwasmoresignificantlyfoundinSOM(P<0.01).
Bacteriological examination showed that the prevailing
bacteria incasesofASOMwereS. pneumoniae (24.8%),
Staph. aureus(24.8%),P. aeruginosa(15.2%), H. influenzae
(9.5%), and S. pyogenes (7.6%). On the other hand, the
prevailingbacteriainCSOMwereProteus mirabilis(31%),
P. aeruginosa(26.8%), Klebsiellaspecies(14.1%),Staph. 
aureus(8.5%),andE. coli(5.6%).Conclusion:manyrisk
factorshavearoleintheoccurrenceofOMinchildrenand
controlofthesefactorsmaydecreasetheincidenceofthis
disease.Manybacterialspecies(S. pneumoniaeandStaph. 
aureusinASOMandProteus mirabilis,P. aeruginosaand 
Klebsiella inCSOM) are the causative organismsof this
diseaseinourlocality.
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Abbreviations:  ASOM: acute suppurative otitis media,
CSOM: chronic suppurative otitis media, EAC: external
auditory canal, ET: Eustachian tube, FB: foreign body,
LRTI:Lower respiratory tract infection,ME:middle ear,
OM:otitismedia,NP:nasopharynx,SES:socioeconomic
standard, SOM: secretory otitis media, URTI: upper
respiratorytractinfection,RTI:respiratorytractinfection.

Introduction
OM is a major health problem and occurs with a high
incidenceandprevalenceinbothdevelopedanddeveloping
countries (1,2). ASOM is a common childhood illness
and can progress to CSOM (3). Although the use of
antibioticsfor treatmenthasreducedthenumberofacute
complications,thenumberofchroniccomplicationsappears
to be increasing (4). Understanding the epidemiology
and microbiology of OMmay facilitate development of
strategies for primary prevention and bettermanagement
ofthedisease(5).
Although many organisms may be responsible for
development ofASOM, three organisms account for the
majorityofinfections(6).However,therearevariationsin
different localitiesof theworldandtheresponseof these
isolates to antibioticsmayvary indifferent sites (6,8).A
wide range of organisms may be isolated from cases of
CSOM. The increasing emergence of bacterial strains,
which are resistant to known antimicrobial agents, is a
significantcauseoftreatmentfailure(2,9).Thisstudywas
performedtoevaluatetheriskfactorsofOMandtoidentify
thecausativebacterialagentsinourlocality.

Patients and Methods

Characteristics of Patients
Thestudy included300patientswithOMranging inage
from3months-12years.TheywereselectedfromtheENT
outpatientclinic,MenoufiyaUniversityHospital.Patients
wereclassifiedintothreegroups:
a)GroupI:147patientswithASOM(110withperforated
tympanicmembraneand37withoutperforation),b)Group
II: 80patientswithSOM,c)GroupIII:73patientswith
CSOM(68withdischargingearsand5withdryears).
In addition, 300 age and sex-matched healthy children,
who never complained about ear troubles, served as
controls.TheywereselectedfromtheOphthalmologyand
Dermatologyclinics.Patientsandcontrolsweresubjected
toafullhistorytakingandcompletephysicalexamination.
Tympanometry(forchildren>7months)andaudiometry
(for children > 3 years) were performed as previously

described(10).Aninformedconsentwasobtainedfromthe
parentsofthechildrenbeforeenrollmentinthestudy.

Sample Collection and Bacteriological Examination
Samples were carefully obtained from the discharging
ears using small sterile swabs after cleaning the external
auditorymeatuswithasteriledressingonaprobe.Children
withhistoryof antibioticuse in the last twoweekswere
excluded.Sampleswereculturedimmediatelyontoplates
of blood agar, MacConkey agar, and chocolate agar.
The blood and MacConkey agar plates were incubated
aerobically at 37°C while chocolate agar plates were
incubated at 35-37°C in presence of 5-10% CO2. In
addition, direct films were prepared and examined after
Gramstaining.After24-48hours incubation,plateswere
examined and standard microbiological techniques were
usedforbacterialidentification(11).

Statistical analysis
Data were collected, tabulated and statistically analyzed
using a personal computer with a statistical package
(Microstatsoftware)wheretheChi-square(c2)andZtests
weredoneat5%levelofsignificance.

Results

Risk factors of OM
The relation between OM and possible risk factors is 
demonstrated in tables 1-4
Table 1 shows that OM was more common in children
who were: a) from rural versus urban areas (P<0.001);
b) artificially- fed versus breast- fed children (P<0.001);
c) children fromvery lowSESversus those fromhigher
standards (P<0.001); and d) children of smoking parents
compared to those of non-smokers (P<0.01). Allergic
rhinitis(P<0.001),adenoidhypertrophy(P<0.001),chronic
tonsillitis (P<0.001), recurrent common colds (P<0.001)
andLRTI(P<0.01)weresignificantriskfactors.However,
there was no significant association between OM and
chronic sinusitis as shown in table (2). The presence of
family history of OM, introduction of FB and antibiotic
misuseweresignificantriskfactorsofOM(P<0.001,P<0.01
and P< 0.05 respectively). However, sniffing was not a
significant factor (Table3).Table4 shows thatunilateral
infectionwas significantly higher inASOM andCSOM,
whilebilateral infectionwas significantlymoreprevalent
in SOM (P<0.001). ASOM occurred more significantly
(P<0.001) among infants and preschool children while
SOMandCSOMwerehigherinschool-agedchildren.All
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typesofOMweresignificantly(P<0.001)moreprevalent
during winter as compared to other seasons of the year.
Impairmentofhearingwasmorecommonlyencounteredin
casesofSOMandCSOMcomparedtoASOM(P<0.001).

Bacterial causative organisms
Bacterial cultures were performed for 110 patients with
ASOM.Tenculturesshowednobacterialgrowthandfive
cases showedmixed cultures.On the other hand, all the
68CSOMpatientsevaluatedhadpositivecultures.Table5
showsthatS. pneumoniae andStaph. aureus werethemost
commonisolatesamongcasesofASOM(24.7%and23.8%)

whileProteus mirabilis (31%) andP. aeruginosa(26.7%)
werethemost commonisolatesfromCSOMcases.Table
6 shows that the rate of detection ofH. influenzae was
significantly (P<0.05)higheramonginfantsandpreschool
childrencompared to school-agedchildren.On theother
hand,P. aeruginosa wasmoresignificant(P<0.05)among
school-aged children.However, therewas no significant
effectofageonotherorganisms.

Discussion 
OMhaslongbeenrecognizedasamajorhealthproblem
amongchildreninEgypt(1)andothercountries(4).Many

Table 1: Distributionofpatientsandcontrolsaccordingtosociodemographicfactors

Baseline.Livinginruralareas,artificialfeeding,lowSES,standardandsmokingweresignificantlyassociatedwithoccurrenceof
OM.

The studied variables
Patients (n=300) Controls (n=300) X2 P value

No.              %   No.           %

Age
  Infants(<1Y.) 5919.6 5418.oo
Preschool(>1Y-<6Ys.) 12541.7 12842.66 0.27 >0.05
Schoolchildren(>6Ys.) 11638.7 11829.34

Sex
Male 18160.3 16555.00 1.54 >0.05

Female 11939.7 13545.00

Residence
Urban 5618.3 9030.0 9.86 <0.001
Rural 24481.7 21070.0

Type of feeding
Breast* 10033.3 21070.0
Mixed 7023.3 3010.0 42.82 <0.001
Artificial 13043.4 6020.0 60.57 <0.001

Socioeconomic standard (SES)

High* 3612.0 5719.0
Moderate 8628.7 9933.0 1.22 >0.05
Low 6521.7 8628.7 0.29 >0.05
Verylow 11337.6 5819.3 17.26 <0.001

Parent smoking

Non-smokers* 13344.3 21571.7
Smokers: 16755.7 8528.3 44.89 <0.001
CigaretteSmokers 14147.0 6722.3 44.39 <0.001
Gauzasmokers 268.7 186.00 6.22 <0.01

Smoking index

0* 14347.7 21973.0
<10 175.7 144.7 3.07 >0.05
10- 289.3 175.7 10.58 <0.001
20- 289.3 124.0 12.88 <0.001
30- 268.7 124.0 9.10 <0.001

>40 5819.3 268.6 25.01 <0.001
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risk factorsmay affect the occurrence of this disease. In
this study, children from rural areaswere found to be at
higherriskthanthoselivinginurbanareas,afindingwhich
was reported byMinja andMachemba (12). This result
could be explained by differences in SES,medical care,
sanitary conditions, and level of education. In this study,
childrenfromvery lowSESweremore likely todevelop
OMcompared to other social classes. In agreementwith
ourfinding,CSOMwasreportedtobeassociatedwithlow

SES(13).ManystudiesproposedthatOMisaheritageof
povertyandoccursmoreprominentlyamongpoorchildren
(13). This may be attributed to crowding, suboptimal
nutritionalstatus,inadequatehygiene,relativeinsensitivity,
andinattentiontosymptoms,limitedaccesstohealthcare
services of high quality, and limited compliance with
prescribedregimes(12,13).

This study demonstrated thatOMwasmore common in

Table 2: DistributionofOMpatientsandcontrolsaccordingtoallergicrhinitis,adenoidhypertrophy,andURTI

*Baseline;Allergicrhinitis,adenoidhypertrophy,chronictonsillitisandsinusitis,recurrentfluandLRTIweresignificantrisk
factorsofOM.

The studied variables
    Patients
      (n=300)
No.         %

    Controls
       (n=300)

 No.            %  X2
   

 P value

Allergic rhinitis
Absent* 24782.8 24791.3
Present 5317.7 268.7 9.85 <0.001

Adenoid hypertrophy
Absent* 15451.3 22374.3
Present 14648.7 7725.7 33.00 <0.001

Chronic tonsillitis
Absent* 15447.0 19878.2
Present 14653.0 10221.8 12.71 <0.001

Chronic sinusitis
Absent* 27692.0 27993.0
Present 248.0 217.0 0.1 >0.05

Recurrent common colds
Absent* 19866.0 23478.0
Present 10234.0 6622.0 10.13 <0.001

LRTI
Absent* 21371.0 23879.3
Present 8729.0 6220.7 5.56 <0.01

Table 3: DistributionofpatientsandcontrolsinrelationtofamilyhistoryofOMandsomehealthbehaviors.

*Baseline
-IntroductionofFB,positivefamilyhistoryandantibioticmisuseweresignificantriskfactorsofOM.

The studied variables

     Patients
      (n=300)

No.             %

   Controls         
     (n=300)

No.           %   X2

 
P value

Sniffing
   Absent* 26178.0 26889.3
Present 3922.0 3210.7 0.58 >0.05

Introduction of F.B. to ear
Absent* 22073.3 24782.3
Present 8026.7 5317.7 6.53 <0.01

Family history of O.M. Absent* 20267.3 25785.7
Present 9832.7 4314.3 27.03 <0.001

Antibiotic misuse
Absent* 26387.9 27993.0
Present 3712.3 217.0 4.29 <0.05
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childrenofparentswhosmoke.Exposuretotobaccosmoke
wasreportedtobeanimportantriskfactorforOM(14,15).
This finding may be due to the direct effect of irritants
in tobaccosmokeon themucosaof themiddleear (ME)
or Eustachian tube (ET), or indirectly due to the more
frequentrespiratorytract infections(RTI)amongthemor
theirsmokingparents(14).Parentalsmokingwasfoundto
increase theeffectof apositive familyhistoryof asthma
on respiratory morbidity (15). Our study showed that
artificial andmixed feeding were significant risk factors
for occurrence of this disease. Malnutrition and bottle-

feedinghavebeen reportedas significant risk factors (4).
Cow or formula milk may contain allergic components,
which result in alteration of themucosa of ET andME.
Moreover, aspiration of fluid intoMEmay occur during
bottle-feeding (6). On the other hand, breast-feeding has
been suggested as an important factor in prevention of
respiratoryandgastrointestinal infectionsandOM(6,16).
Breast milk contains immunological factors including
immunoglobulins,leukocytes,complement,interferonand
lysozyme(16).

Table 4: DistributionofASOM,SOMandCSOMpatientsaccordingtolaterality,age,gender,seasonandhearingimpairment.

BilateralitywasmorecommonlyassociatedwithSOM,winterseasonwasmore;commonlyassociatedwithASOMwhilehearing
impairmentwasmorecommonlyassociatedwithCSOM.

The studied parameters
    ASOM
    (n=147)
No.         %

   SOM
     (n=80)
No.        %

    CSOM
      (n=73)
No.        %

   Total
   (n=300)
No.     % X2  P value  

Laterality
          Bilateral 4631.3 5771.3 2331.5 12642.0 38.36 <0.001

Unilateral 10168.7 2328.8 5068.5 17458.0

Age

Infants(0-1Y.) 4933.3 67.5 45.5 5919.7

Preschool(>1<6Ys.) 7148.3 3240.0 2230.1 12541.7 69.83 <0.001

School(>6Ys.) 2718.4 4252.5 4764.4 11638.7

Sex
Males 8356.5 4961.3 4967.1 18160.3 2.35 

>0.05

Females 6443.5 3138.8 2432.9 11939.7

Season

Winter 5845.7 3037.5 1520.6 10334.3

Spring 3426.8 2632.5 2027.4 8026.7 17.54 <0.001

Summer 1713.4 1215.0 1723.3 4615.3

Autumn 1814.5 1215.0 2128.8 7123.7

Hearing 
impairment


Absent

     ASOM
      (n=79)

No.          %

    SOM  
(n=110)

No.       %

   CSOM    
(n=82)

No.        %

  Total  
(n=271)
No.    %

   
    X2  P value  

4253.2 54.6 44.9 5118.8

Mild 3240.5 5247.3 4656.1 13048.0 100.59 <0.001

Moderate 56.3 5045.5 2732.9 8230.3

Severe 00,0 32.7 56.1 83.0
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Table 5: TheisolatedbacterialorganismsinASOM&CSOMpatients

-	 Culturesweredonefor110patientswithASOM.Tenshowednobacterialgrowthwhile5casesshowedmixed
cultures.Ontheotherhand,noneofthe68CSOMpatientsresultedinnegativeculturesand3hadmixed
cultures.

-	 ThemostcommonisolateswereS. pneumoniaandStaph. aureusinASOM,andProteus mirabilisandP. 
aeruginosainCSOM.

The isolated organisms
ASOM     
(n= 105)
No.               %

CSOM
(n= 71)
No.              %   Z value   P value

Gram-positive (85) 69               65.7 16            22.5 5.6 < 0.001

S. pneumoniae(26) 2624.7 00.0 4.5 <0.01

Staph. aureus (31) 2523.8 68.5 2.6 <0.05

S. pyogenes (8) 87.6 00.0 2.8 <0.05

Diphtheroids (10) 65.7 45.6 0.0 >0.05

Staph. epidermidis (10) 43.8 68.5 1.3 >0.05

Gram-negative (91) 36              34.3 55            77.5 5.6 < 0.001

Proteus mirabilis (26) 43.8 2231.0 5.0 <0.01

P. aeruginosa (35) 1615.2 1926.8 1.8 >0.05

Klebsiella (14) 43.8 1014.1 2.5 <0.05

E. coli (6) 21.9 45.6 1.4 >0.05

H. influenzae (10) 109.5 00.0 2.7 <0.05

Table 6: Distributionofisolatedorganismsaccordingtoageofthestudiedpatients

Amonginfants,themostcommonbacterialorganismswereS. pneumonia,Staph. AureusandS. pyogenes.
Amongpreschoolchildren,themostcommonbacterialorganismswere P. aeruginosa,Staph. aureus and S. 
pneumonia
Amongschoolchildren,themostcommonbacterialorganismswereP. aeruginosa, Proteus mirabilis andStaph. 
aureus

The isolated organisms      Infants
     (n= 35)
No.          %       

  Preschool
     (n=75)
No.            %

     School
     (n= 66)
No.             %

  Z value   P value

Gram-positive (85) 22          62.9 40           53.3 23            34.8 8.50 < 0.01
S. pneumoniae(26) 822.9 1114.7 710.6 2.70 >0.05
Staph. aureus (31) 822.9 1317.3 1015.2 0.94 >0.05
S. pyogenes (8) 25.7 45.3 29.1 0.57 >0.05
Diphtheroids (10) 38.8 56.7 23.0 1.55 >0.05
Staph. epidermidis (10) 12.9 79.3 23.0 3.25 >0.05
Gram-negative (91) 13         37.1 35          46.7 43            65.1 8.50 < 0.01
Proteus mirabilis (26) 38.6 810.7 1522.7 5.30 >0.05
P. aeruginosa (35) 25.7 1418.7 1928.8 7.70 <0.05
Klebsiella (14) 25.7 68.0 69.1 0.36 >0.05
E. coli (6) 12.9 34.0 23.0 0.14 >0.05
H. influenzae (10) 514.3 45.3 11.5 6.99 <0.05
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Allergic rhinitis is the most common chronic allergic
disorder in children (17). A role of allergic rhinitis in
occurrenceofOMwasdetectedinthisstudyinagreement
with other investigators (18), However, no role was
documented by others (19). Children with allergies may
have stronger inflammatory reaction in the ME mucosa
or in thenasopharynx (NP)whichprolongs the infection
process and leads to treatment failure (20). Moreover,
thiseffectmaybeattributedtoabnormalciliaryfunction,
mucosaledemaorhypersecretion(18).

This study showed that adenoid hypertrophy, URTI
(chronictonsillitisandrecurrentcommoncolds)andLRTI
(bronchitisandpneumonia)mightberiskfactorsforOM,
a finding that was reported in other studies (21). More
than60%ofepisodesofsymptomaticURTIamongyoung
children were complicated by ASOM (22). Moreover,
carriage of multiple types of S. pneumoniae and H. 
influenzaewasassociatedwithincreasedriskforOM(2).It
hasbeenreportedthatASOMoccursmostlyafterURTIby
pathogenicbacteriathatcolonizetheNP(22).Respiratory
bacterialpathogensascendtheETfromtheNPtotheME,
causinginflammation(23).OMandsinusitissharecommon
features and the same risk factors (24). Both paranasal
sinusesandMEacquirerespiratorypathogensfromtheNP
(24). Initial viral infectionmay affect themucosa of the
MEmakingitlessresistanttoorganismsthatarenormally
presentintheNPallowingbacterialovergrowth(22).The
co-morbiditybetweenearinfectionsandthesediseasesmay
beattributedtoacommoninfectiouspredisposition,which
maybe genetic or environmental in origin (25). Infected
hypertrophied tonsil or adenoid and chronically inflamed
sinuscouldactasasepticfocuspredisposingtoOM(26).

IntroductionofFBmaybreaktheskinandallowsecondary
infectiontooccur(27).Ourresultsshowedthatintroduction
ofFBtotheearandantibioticmisusecouldberiskfactors
for OM. Misuse of antibiotics by parents for treatment
of many childhood ailments including ME infections is
widespreadinEgyptbecauseantibioticsareavailableover
thecounterinthiscountry.Moreover,thelowcompliance
totreatmentregimesleadstoemergenceofresistantstrains
of the commonly used antibiotics leading to treatment
failure(28). 
 
In this study,ASOMwasmore prevalent among infants
and preschool childrenwhileCSOMwas more common
inschoolchildren,afindingthatwaspreviouslyreported
(29).The high incidence ofASOM among infants could

be attributed to poor immunity, active growth of their
lymphoidtissueandtheshortwidehorizontalEThelping
tospreadinfections(22).Ontheotherhand,theincreased
frequencyofCSOMamongschool-agedgroupsmaybedue
to accumulationofnewcases everyyearwith increasing
age.However,OMwasacommonhealthproblemamong
allagegroups(30).

OM was more common among males than females (1).
Thismaybeareflectionoftheoverallmalepredominance
of childhood infections due to anatomic, behavioral, and
socioeconomic differences between males and females
(31). The role of sex hormones in the regulation of the
immune system may also be a contributing factor (31).
Interestingly,ASOMandSOMwerehigherduringwinter,
a finding, which correlates with the incidence of URTI.
However,seasonalvariationwasnotevidentinCSOMas
chronicitydependsonotherfactorsratherthantheseason
(1).
AnassociationbetweenhearingimpairmentandOMwas
reported(32).Ourfindingsshowedthathearingimpairment
wasmore significantly associatedwithSOMandCSOM
thanwithASOM,whichhasbeenreportedtohavelittleor
nolong-termharmfuleffectonhearing(32).Ontheother
hand,SOM(10,20)andCSOM(33)resultinasignificant
hearing impairment. Hearing loss was reported in about
50%ofcasesofCSOM(13).

Inthisstudy,negativecultureswerefoundamong10ofthe
110 patients testedwithASOM (9.1%). SterileMEfluid
afterappropriatecultureswasdetectedin4%(24)and12%
(35)ofcases.Negativeculturesmaybeduetopresenceof
otherorganisms(e.g.viruses,mycoplasmaandchlamydia)
or anaerobic bacteria. In this study, S. pneumoniae was
foundtobethemostprevalentorganisminASOMfollowed
byStaph. aureusasreportedbyothers(9).Theimportance
of these organisms in ASOM was previously reported
byCheng,et al (36),butStaph. aureus wasconsidereda
contaminantfromtheexternalauditorycanal(EAC)(34).
However,theroleofthisorganismasapotentialcausative
agentinMEinfectioncouldnotbeexcluded(36)because
obtainingthespecimenbyswabswasfoundasgoodasthe
aspirationtechnique(37).
Our data showed that H. influenzae formed 9.5% of
isolates,afindingsimilartothatreportedbyCheng,et al
(36).However,Canter(38)showedthatitwasthesecond
mostimportantpathogeninASOMandinterestingly, this
organismwasmoresignificantlyisolatedfrominfantsand
preschoolchildrencomparedtoschoolchildren,indicating
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thattheproportionofH. influenzae declineswithincreasing
age. Leibovitz, et al (39) showed that bilateral ASOM
was frequent and thatH. influenzaewasmore frequently
involvedintheetiologyofbilateralascomparedtounilateral
ASOM.Ontheotherhand,S. pyogenesconstituted7.6%of
ourisolatesalthoughhigherresultswerereportedbyothers
(9). A major role for S. pneumoniae and H. influenzae
was demonstrated by other investigators (24).Therefore,
empiric therapy forASOMshould include an agentwith
activityagainstbeta-lactamase-positiveH. influenzae and
S. pneumoniae (2,3,8).However,itisofgreatimportanceto
selectpatientswhowillbenefitfromtheuseofantibiotics
tominimizethefrequencyofbacterialresistance(40).

Inthisstudy,therewasahighincidenceofP.aeruginosa 
(15.2%) and Gram-negative enteric bacteria (9.5%). In 
ASOM, P. aeruginosa was the most commonly isolated
organism(36)followedbyGram-negativeentericbacilli
(9) and methicillin-resistant S. aureus (MRSA) (41).
Thehighrateof isolationofStaph aureus, P. aeruginosa 
andGram-negativeentericbacteria inour studymaybe
explained by entry of these organisms from the outside
with FB introduction which was found as a significant
risk factor forOM.Diphtheroids andStaph. epidermidis 
constituted5.7%and3.8%ofthetotalisolatesrespectively.
Higher figures were reported by Cheng, et al (36), and
were attributed topossible contamination from theEAC.
However,BluestoneandKlein(42)indicatedapathogenic
roleoftheseorganismsundercertainconditions.

Inthisstudy,Gram-negativebacterialisolatesweremore
significantly isolated from CSOM compared to ASOM
patients.Thisfindingagreeswithpreviousstudiesandcan
beexplainedbypresenceoflysozymes,whicharestrongly
active against Gram- positive bacteria in ear exudates
in CSOM (5,43). Proteus mirabilis and P. aeruginosa 
accounted for a significant proportion of our isolates
in CSOM (31% and 26.7% respectively) as previously
reported (43). Proteus was the most prevalent organism
(44,45); Pseudomonas was the second isolate (46,47);
andKlebsiella was the third isolate (48).However,other
investigators found that themost commonorganismwas
Staph. aureus (46,48) or P. aeruginosa (45). In another
study, S. aureus andProteus spp. were the predominant
pathogensofCSOM(30).Inthisstudy,E. coli accounted
for5.6%of isolates.Proctor (44)andGray(47) reported
8.1%and7%respectively.However,higher(46)andlower
(44)resultswerefound.

In conclusion, many risk factors (especially artificial
feeding, lowSES, exposure to smoking, allergic rhinitis,
adenoid hypertrophy, chronic tonsillitis, URTI and
LRTI)may predispose to occurrence ofOM in children.
Control of these factorsmay decrease the occurrence of
this disease. The major causative organisms of ASOM
includeS. pneumoniae,Staph. aureus,P. aeruginosa, H. 
influenzaeandS. pyogenes.Ontheotherhand, themajor
causativeorganismsofCSOMinclude Proteus mirabilis,
P. aeruginosa,Klebsiellaspecies,Staph. aureusandE. coli.
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