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Characterization of Bacteria Associated with  
Untreated Otitis Media with Effusion Among  
Primary School Children in Kano Metropolis, Nigeria

Introduction

Isolation of bacteria isolates

The clinical wound swab samples were inoculated onto Nutri-
ent agar (Life save Biotech, USA), Mannitol salt agar (Biomark, In-
dia), Chocolate agar and Mac Conkey agar (Life save Biotech, USA) 
plates and incubated aerobically at 37 °C for 24 hours [1-5]. After 
incubation bacterial growth was observed for colony appearance 
and morphology. Each colony was re-inoculated into freshly pre-
pared agar plates until a pure colony was obtained. 

Identification of bacterial isolates

Presumptive colonies were confirmed by gram staining, bio-
chemical (Indole, Methyl-red, Vougues Proskeaur, Citrate utilization 
Catalase and Oxidase) tests, nitrate reduction, sugar fermentation 
and motility test. Each plate was graded as positive or negative [6-
15]. Bacteria isolates were characterized according to Bergy’s man-
ual of systemic determinative Bacteriology by Holt et al. [15].

Results 

Identification of bacterial isolates

The identification of the bacteria isolates using Gram staining, 
biochemical characterization and sugar fermentation is presented  

 
in Table 1 & 2. The result indicated that, a total of 8 isolates were 
identified namely; Staphylococcus aureus, E. coli, Klebsiella pneumo-
neae, Streptococcus pneumoneae, Pseudomonas aeruginosa, Proteus 
mirabilis, H. influenza and Staphylococcus epidermidis. 

Prevalence of bacterial isolate

The prevalence of the bacteria isolate from untreated otitis me-
dia with effusion from 42 subjects is presented in Table 3. A total  
of 189 isolates were recovered [16]. Staphylococcus aureus has the 
highest prevalence with 34 isolates which accounted for 18%, this 
is followed by E. coli with 26 isolates and accounted for 15% while 
least number of isolates (17) was recorded in Staphylococcus epi-
dermidis which accounted for 9%. 

Discussion 

The study was aimed to identify some bacteria associated with 
untreated otitis media with effusion among primary school chil-
dren in Kano metropolis, Nigeria. The analysis of study population 
used in this research showed that more male subjects were infected 
with otitis media with effusion than female subjects, as 23 males 
was recorded against 19 females. The mechanisms involved for 
such sexual dimorphisms are multi-factorial, including the endo-
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Abstract

Otitis media with effusion is an inflammation of the middle ear in which fluid accumulates behind the eardrum. The aim of the study was to 
determine the bacteria isolates associated with untreated otitis media with effusion among primary school children in Kano metropolis Nigeria. A 
total of 42 samples were collected using sterile swab sticks from the subjects with symptoms of otitis media with effusion among primary school 
children within Kano metropolis from April 2017-July 2017. The samples were inoculated onto the surface of Nutrient agar, Mannitol salt agar, Chocolate 
agar and MacConkey agar. Identification of the isolates was done using Gram staining, bacteriological analysis and Biochemical tests. A total of 189 (8 
species) isolates were recovered from 42 samples. The isolates were Staphylococcus aureus, E. coli, Klebsiella pneumoneae, Streptococcus pneumoneae, 
Pseudomonas aeruginosa, Proteus mirabilis, H. influenza and Staphylococcus epidermidis. Staphylococcus aureus has the highest prevalence with 34 
isolates which accounted for 18%, this is followed by E. coli with 26 isolates and accounted for 15% while least number of isolates (17) was recorded in 
Staphylococcus epidermidis which accounted for 9%. It is concluded that Otitis media is polymicrobial infection.
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crine and genetic effects on the immune system and physiology, as 
well as sex-related differences in behavior. In humans, females re-
portedly mount stronger humoral and cellular immune responses 
to infection or antigenic stimulation than do males. This result was 
contrary to that of Jik et al. [17]. who found that females (with total 
percentage isolates of 54.16%) were more susceptible to infection 
of the middle ear than the males (45.84%) although statistically, 
there was no significant difference (p>0.05). 

The result also disagrees with that of Olubanjo et al. [18] who 
conducted research in Kupa medical centre with prevalence rates of 
47.1% for males and 52.9% for females. The age distribution of the 
subjects (Table 1) revealed that otitis media with effusion is more 
frequent among children with a smaller number of age. There are 
many reasons why children are more likely to suffer from otitis me-
dia than adults. Children have more trouble fighting infections; this 
is because their immune systems are still developing [19]. Infants 
in whom otitis media with effusion develop in the first year of life 
have an increased risk of recurrent middle ear infection. According 
to this study, the overall prevalence of the disease tends to decrease 
with age especially after the age of 7. There are several factors re-
sponsible for transmission of otitis media among children, such fac-
tors include; overcrowding, poor nutrition, poor hygiene, and lack 
of attention to symptoms may also increase the incidence, type and 
severity of otitis media.

In the present study, several methods including Gram staining, 
biochemical characterization and bacteriological analysis using se-
lective and differential agar medium were deployed for character-
ization of bacterial isolates. A total of 189 bacteria isolates were 
recovered from 42 different samples of effusions from untreated 
otitis media infection. Out of 189 bacterial pathogens isolated from 
42 samples, Staphylococcus aureus was the most frequently isolated 
organism with total of 34 isolates which accounted for 18%. The 
prevalence rates of other isolates in according to this study were 
E. coli 15% (28 isolates), Klebsiella pneumoneae 14% (26 isolates), 
Streptococcus pneumoneae 12% while least percentage preva-
lence was recorded in S. epidermidis 9% with total of 17 isolates. 
The result of this study was in conformity with that of who found 
Staphylococcus aureus as the most frequent isolates among children 
with otitis media infection in Ganawuri Area of Plateau State Ni-
geria. The predominance of Staphylococcus aureus in this study is 
like that found by Iseh & Adegbite et al. [20] who have found that 
S. aureus (46.2 per cent) was the commonest organism cultured in 
their study14. On the other hand, this study was contrary to that 
of Gibney et al. [21] who found Streptococcus pneumoniae was the 
most cultured organism (82 per cent). In another study conducted 
in Soa Paulo, Brazil, Streptococcus pneumoniae accounted for 16 per 
cent of the pathogens isolated from Brazilian children with acute 
otitis media, whereas Staphylococcus aureus accounted for only 1 
percent. This result is also contrary to the present study. The differ-
ence in the prevalence of bacteria isolates may be due to the geo-
graphical variability.

Conclusion 
Otitis media is the inflammation of middle ear cavity and chil-

dren are mostly infected the infection. According to this study, more 
male subjects were infected with otitis media with effusion than 
female subjects. Characterization of bacterial isolates from effu-
sion of otitis media infection among children without treatment 
revealed the presence of [22] Staphylococcus aureus, E. coli, Klebsi-
ella pneumoneae, Streptococcus pneumoneae, Pseudomonas aerugi-
nosa, Proteus mirabilis, H. influenza and Staphylococcus epidermidis. 
Staphylococcus aureus was the most frequently isolated organism 
according to this study. It is concluded that Otitis media is polymi-
crobial infection. 
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Table 1: Age and sex distribution of the subjects.

Age (years) Male Female Total Percentage (%)

7 – 8 6 5 11 26

08-Sep 5 5 10 24

09-Oct 4 4 8 19

10-Nov 5 3 8 19

Nov-15 3 2 5 12

Total 23 19 42 100

Table 2: Identification of Bacterial Isolates from untreated 

otitis media with effusion.

Tests A B C D E F G H

GS - + - + - - -       +

SH Rod
Coc-
cus Rod

Coc-
cus Rod

Coc-
cus

Spi-
ral Rod

IN + + - - - - + -

MR + + - + - + - -

VP - - + + - - + +

CU - - + + + + + -

CA + - + + + + + +

CO - - - + - - - -

OX - - - - + - + -

MO + - - - + + + -

NT + + + + + + + +

MF + - + + + - - -

LF + + + + - - - +

Or-
gan-
ism

E.  
coli

S. 
pne-
um

Kleb 
pne

S.  au-
reus

P. 
aeru-

gi
P. mi-
rab

H. 
influe

S. 
epider

Key: GS: Gram Staining; SH: Shape, IN: Indole, MR: Meth-
yl Red, VP: Vougues Proskeaur, CU: Citrate Utilization, 
CA: Catalase, CO: Coagulase, OX: Oxidase, MO: Motili-
ty, Nitrate reduction test, MF: Mannitol fermentation, LF: 
Lactose fermentation
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Table 3: Prevalence of Bacterial isolate from untreated oti-

tis media with effusion.

Bacteria Isolate No. of Iso-
lates

Percentage Prevalence 
(%)

Staph aureus 34 18

E. coli 28 15

Klebsiella pneumoneae 26 14

Streptococcus pneumoneae 23 12

Pseudomonas aeruginosa 21 11

Proteus mirabilis 21 11

Haemophilus influenza 19 10

Staphylococcus epidermidis 17 9

Total 189 100
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