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Background: Staphylococcus aureus is a Gram-positive, spherical, grape like clusters arrangment
bacterium, non-spore forming. Is a genus that causes many hard diseases such as food poisoning,
gastroenteritis with severe symptoms. S. aureus is commonly found in the wide environment (soil, air and
water) and is importantly found in the nose and skin in the humans. And can causes ear infection by
entering the ear. The diagnosis of Otitis externa is usually made clinically and bacterial tests.
Objective: To detection and isolation of the bacteria Staphylococcus aureus from pus specimens of ear
swab, among Iraqi children with Otitis externa.
Patients and methods: Eighty ear swab specimens from suspected cases of Otitis externa among
children, inoculated to brain heart broth, then to non-selective media (blood agar) and when growth
appeared, cultured on selective media (Mannitol salt agar) plates in the laboratory. The plates were
incubated at 37ᵒC aerobically for 24 hours, identified the isolate by Gram stain, catalase and coagulase of
human plasma.
Results: In this study, from 80 samples (43) males; (37) female, with (31) cases had medical history
controlled by 20 healthy individuals: the bacterial growth and identification on blood agar resulted in
presence of nonspecific bacteria in (65) samples, were (36) males and (29) females, while specific bacteria
Staphylococcus aureus on selected media (Manitol salt agar), catalase positive and Co-agulase positive,
were in (28) samples of (16) males and (12) females most of them in age (1-3) years, were (11) samples,
in males more than females.
Conclusion: The isolation of Staphylococcus aureus was the most important diagnosis of predominant
causative agents of Otitis externa among Iraqi children and showed such an exhibition about the epidemic
type of bacteria in our region.
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Introduction:
Ear infection is a predominant problem for both
children and adults, it can be caused by viruses and
fungi but the most causes of ear infection (otitis
externa) is bacterial [1]. S. aureus is a Gram-positive,
spherical bacterium, non-spore forming, arranged in
grape like clusters [2]. The Staphylococcus genus is
include
about 32 species that can produces
enterotoxin (SE) that responsible for most of severe
staphylococcal food poisoning [3]. S. aureus that
nasal carriage often lead to infection. The bacterium
inhabitant of humans and some of animal species
colonizes the skin and the host mucosa. Although
multiple sites of body can be colonized in many parts
of human beings, the anterior nares of the nose are
from the main body sites [3]. Staphylococcus aureus is
an important part of the system in humans normal
flora, other mammals and even in birds [4]. In humans,
the region in the anterior nares are act the main
inhabitant sites of S. aureus colonization, include the
throat, skin, vagina and perineum [5]. Based on
longwise studies with repeated samples many of
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population has S. aureus nasal carriage patterns: The
persistent carriers, about 20% of the individuals (range
from at 12–32% are carriers) [6]. Otitis externa is the
usual inflammation occurs in the mucous membrane in
human, especially in children, that belonging to the
middle ear, the inflammation is often associated with a
discharge from the ear canal through a penetration of
the tympanic membrane, and otitis media occurs [7]. It
causes many signs such as ear pain, pulling or tugging
at the ear, Fever, sleeping less, deafness and
discharging fluids from the ear [8]. Acute otitis externa
is the most predominant identified infectious disease
of childhood period [9]. Recent researches explained
that the number of cases has highly increased among
children and this may be predicated in part to the
increase at the past of two decades in the number of
children that had and attending daily care [10]. The
major causes of ear infection are bacteria such as
Pseudomonas aeruginosa, with many strains,
Staphylococcus aureus and with Co-agulase Negative
Staphylococci, Proteus species, Klebsiella pneumonia
and Escherichia coli [11]. The diagnosis of Otitis
externa is usually made clinically [12]. in uncertain
cases, the cultures of Nasopharyngeal samples “have
only a 47% positive predictive value in determining
Vol. 59, No.3, 2017
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the etiologic agent when compared with middle ear
aspiration” [13]. Labyrinthitis: Often causes dizziness
and imbalance by inflammation of the inner ear [14].
Mastoiditis: an infection of the skull and variant
degrees of infection of the brain membranes with
spinal cord (meningitis). Scarring occurs and
thicknesses in the eardrum Facial paralysis and
gradually hearing loss [15]. Staphylococcus aureus
bacteria was the dominant cause of Acute suppurative
otitis externa in children with the percentage of
49.23% among other causative bacteria in ALDiwaniya City, in Iraq, in 2007 [16].
Methods:
Sampling: Eighty (n=80) ear swab specimens all were
collected clinically from suspected cases of ear
infection (otitis externa) among children and
inoculated to brain heart broth, they were aged about
(1-12 years) arrived the unit of ENT in Central
teaching hospital of children with (20) samples of ear
swabs from healthy children as control, in Baghdad
during period of the study from August 2016- January
2017. Bacteriology method: Each ear swab sample
was inoculated to non-selective media blood agar and
when growth appeared, cultured on selective media,
into Mannitol salt agar plates in the laboratory. The
plates were incubated at 37ᵒC aerobically for 24 hours.
Confirmed diagnosis of growth present on agar by
using the catalase enzyme test and Co-agulase enzyme
test, then the growth that had positive results of both
tests were also identified by slide smear, using gram
stain and tested microscopically for appearance of
bacteria as clustered, cocci with purple color for
determination and detection of Staphylococcus aureus
[17].
Results:
Study group with Age, Gender and Medical history:
The study had from 80 samples (43) males; (37)
female, with (31) cases had medical history controlled
by 20 healthy individuals. The most cases of otitis
media were in the age group (1-3) acted 25(31%) and
the high number contributed with male gender (14)
patients.
Table (1): Show Otitis Externa patients’ age,
gender, medical history & control
Age
groups

(1-3)
years
(4-6)
years
(5-9)
years
(10-12)
years
Toal

N= 80

n
25

%
31

M
14

F
11

(1-3) years

Healthy
control
N=20
n
%
25
31

21

26

12

9

(4-6) years

21

26

18

23

8

10

(5-9) years

18

23

16

20

9

7

16

20

80

100

43

37

(10-12)
years
Toal

80

100
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100%
Medical history
of infection

80%
60%

Gender female

40%
20%

Gender male

0%
patients n= 80

Figure (1): Otitis Externa study group by age,
gender and medical history
Culture on Blood Agar:The growth culture characters
with presence of nonspecific bacteria (mixture of
many bacteria) included Staphylococcus aureus. The
bacterial growth and identification on blood agar
resulted in presence of a high number of nonspecific
bacteria in (65) samples, were (36) males and (29)
females.
Table (2): Results of Nonspecific Bacteria on Blood
Agar with Age & Gender
Age groups

(1-3) years
(4-6) years
(5-9) years
(10-12)
years
Toal

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

N= 65

Gender

n
23
14
17
11

%
35
22
26
17

M
11
10
7
8

F
9
7
7
6

Medical
history of
infection
4
17
5
5

65

100

36

29

31

Healthy
control
n
%
4
45
3
33
1
11
1
11
9

100

Female
Male
nonspecific
bacteria n=65

Figure (2): Results of Nonspecific Bacteria on
Blood Agar with Age and Gender
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Specific Bacteria Staphylococcus aureus: The specific
bacteria Staphylococcus aureus on selected media
(Manitol salt agar) catalase positive and Co-agulase
positive, were detected in (28) samples of (16) males
and (12) females most of them in age (1-3) years, were
(11) samples, in males more than females.
Table (3): Staphylococcus aureus positive results
with age and gender
Age
groups
(1-3)
years
(4-6)
years
(5-9)
years
(10-12)
years
Toal

N= 28

Gender

n
11

%
39

M
7

F
4

Medical
history of
infection
4

6

21

3

3

17

0

0

8

29

5

3

5

0

0

3

11

1

2

5

1

50

28

100

16

12

31

2

100

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Healthy
control
n
%
1
50

Female
Male
Staphylococcus
aureus n= 28

Figure (3): Staphylococcus aureus positive results
with age and gender
Discussion:
In this study, from 80 samples (43) males; (37) female,
with (31) cases had medical history controlled by 20
healthy individuals. The most cases of otitis externa
were in the age group (1-3) acted 25(31%) and the
high number contributed with male gender (14), and
this agree with [13,18]: “male gender, and passive
exposure to smoking have been associated with an
increased likelihood of recurrence”.
The growth culture on none specific media, blood agar
(table 2) characters with presence of nonspecific
bacteria (mixture of many bacteria) included
Staphylococcus aureus. The bacterial growth and
identification on blood agar resulted in presence of a
high number of nonspecific bacteria in (65) samples,
J Fac Med Baghdad

260

Eman A. Fahad Al-Hasnawi

were (36) males and (29) females. This result because
of multifactorial and multi-bacterial causes of ear
infection and this agree with [7]: “The major causes of
ear infection (otitis externa) are bacteria such as
Pseudomonas aeruginosa, Staphylococcus aureus, Coagulase Negative Staphylococci, Proteus species,
Klebsiella pneumonia and Escherichia coli”.
From a total of 80 samples were included in the study,
28 (35%) showed positive bacterial growth of
Staphylococcus aureus, (37) samples were another
growth and (15) samples had no any bacterial growth.
And this agreed with “Staphylococcus aureus are the
most common aerobic microbial isolates in patients
with Otitis externa, followed by Proteus vulgaris and
Klebsiella pneumonia” [11, 12]. The most of positive
cases were in male at age (1-3) years, especially in
those with of medical history of infection and this
might be because of uncompleted immune system in
children at this younger age, and this agree with [14]:
“Children are much more susceptible to otitis externa
since the Eustachian tube is short and at more of a
horizontal angle than in the adult ear”.
The specific bacteria Staphylococcus aureus on
selected media (Manitol salt agar) as showed in (table
3) with backed diagnosis by catalase positive and Coagulase positive, were detected in (28) samples of (16)
males and (12) females most of them in age (1-3)
years, were (11) samples, in males more than females.
Isolates were by morphological test of colonies,
characteristics microscopically as that were searched
of Gram-positive cocci, catalase positive and
coagulase positive of human plasma, if all these tests
are positive, the bacteria will considered as
Staphylococcus aureus in this study. And this agreed
with “The diagnosis is primarily clinical and often
joined by microbiological confirmation tests and the
Otoscopic examination is very important method for
primarily diagnosis of ear infection (otitis externa) ”
[8]. “The growth and survival of S. aureus is
dependent on a number of environmental factors such
as temperature, water activity (aw), and pH, the
presence of oxygen and composition of the food.
These physical growth parameters vary for different S.
aureus strains” [9]. This high number of S. aureus in
ear swabs of the children with otitis externa because of
presence of S. aureus as normal flora in nasal site that
consider as an natural inhabit of organism in many
individuals. And this agreed with “Most studies that
carried out on S. aureus as nasal carriage have used a
cross-sectional study type with a several nasal swabs
culture to classify an individual as a carrier or not”
[19]. So the suggestion was to produce Staphylococcus
aureus vaccine to prevent the nasal site to be a source
to causes of infection with otitis externa or other
infections [20, 21].
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Conclusions:
The redness and inflammation of Tympanic membrane
in Otitis externa, make it hard and unclear to diagnose
them by otoscopy. Therefore, the most important
diagnosis was by microbiological laboratory tests. and
the isolation of Staphylococcus aureus was the most
important diagnosis to be a significant bacteria among
predominant causative agents of otitis externa
occurred among Iraqi children and offered such an
exhibition of information about the demography and
epidemic type of predominant bacteria present in this
region.
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