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Background: Chronic suppurative otitis media (CSOM) is a prevailing and notorious infection in
developing countries causing serious local damage and threatening complications. Early and effective
treatment based on the knowledge of causing micro organisms and their sensitivity results in good
clinical recovery and prevents from damage and complications. Pseudomonas aeruginosa is most
common pathogen causing CSOM in Pakistan. The objective of this study is to identify incidence of
Pseudomonas aeruginosa involved in CSOM and sensitivity against commonly prescribed antibiotics.
Methods: A total of 263 patients with unilateral or bilateral chronic suppurative otitis media (CSOM)
were enrolled in the study at Department of ENT, Karachi Medical and Dental College & Abbasi
Shaheed Hospital, Karachi, Pakistan from December 2004 to May 2006. Sterile cotton swabs were
used to collect pus from discharging ears and plated on Blood agar and MacConkey agar for 24 to 48
hours. Antibiotics susceptibility was tested by Minimum inhibitory concentrations (MIC) method using
Mueller-Hinton agar. Results: Overall microbiology of 267 samples from 263 patients was studied
including 4 of bilateral discharge. Polymicrobial growth was present in 8 samples. A total of 275
bacterial isolates were studied. Pseudomonas aeruginosa (40%) and Staphylococcus aureus (30.9%)
were the most common bacterial agents found in CSOM. MIC was done for Pseudomonas aeruginosa
only as it was the commonest pathogen found in CSOM. Sensitivity pattern of Pseudomonas
aeruginosa showed that amikacin was active against 96% of isolates followed by ceftazidime 89%,
ciprofloxacin 85%, gentamicin 81%, imipenem 76%, aztreonam 42% and ceftriaxone 21%.
Conclusions: Pseudomonas aeruginosa was the most common bacteria isolated from chronic
discharging ears followed by Staphylococcus aureus. Amikacin was found to be the most suitable drug
followed by ceftazidime and ciprofloxacin for Pseudomonas aeruginosa. The resistance against
ceftriaxone and aztreonam was found to be very high.
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INTRODUCTION
Otitis media is infection of middle ear caused by
bacteria, fungi and virus resulting in inflammation of
mucosal lining. Recurrent Otitis media may cause
damage of ossicles, facial nerve and cochlea, resulting
in permanent hearing loss.1 It can be acute or chronic.
The acute form usually associated with the infection in
the upper respiratory tract whereas persistent form is
known as chronic suppurative otitis media (CSOM).2
The chronic form is still a major problem in
developing countries like Pakistan. It is more common
in children belonging to lower socioeconomic group.
Most common micro organisms found in CSOM are
Pseudomonas aeruginosa, Staphylococcus aureus,
Proteus mirabilis, Klebsiella pneumoniae, Escherichia
coli, Aspergillus spp and Candida spp but these
organisms vary in various geographical areas.1
Antimicrobial therapy is used to eradicate the
bacterial agents causing otitis media but most of the
micro organisms are acquiring antibiotic resistance. In
developing countries, this problem is rapidly
increasing due to misuse of antibiotics. The important
factors associated with its occurrence were found to be
poor hospital hygiene, overcrowding, lack of resources
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for infection control, and a lack of personnel trained in
controlling infections in hospital.3
Antibiotic resistance can be natural or
acquired.4 There are certain mechanism for the causes
of bacterial resistance5 such as:
a) The presence of enzymes that inactivates the
antimicrobial agent(s).
b) Mutation in the antimicrobial agents target(s), which
reduces the binding of the antimicrobial agent.
c) Reduced uptake of the antimicrobial agent(s).
d) Overproduction of target of antimicrobial agent(s).
This study was undertaken to identify
frequency of Pseudomonas aeruginosa involved in
patients of CSOM and the sensitivity pattern to
commonly prescribed antibiotic in our local community.

MATERIAL AND METHODS
This study was carried out at the out patient department
of Karachi Medical & Dental College and Abbasi
Shaheed Hospital, Karachi. Some clinical isolates from
discharging ear were also collected from other
laboratories of Karachi.
A total of 263 patients with unilateral or
bilateral CSOM were enrolled after detail clinical
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history regarding the age, duration of ear discharge and
especially any antibiotic treatment received. Though
clinical examination was done to rule out acute otitis
media and otitis externa. Sterile cotton swabs were used
to collect pus from discharging ears. Patients were of
both genders and from all age groups. Inclusion and
exclusion criteria were set as follows:
Patient of any age, patient of any sex, ear
discharge of more than 3 months duration were
included. Discharge of less than 3 months duration,
discharge with intact tympanic membrane (otitis
externa) and patient receiving antibiotics at presentation
were excluded.
Overall microbiology of 275 samples was
studied during 18 months from December 2004 to May
2006. The swabs were plated on MacConkey agar
(Oxoid CM115), Blood agar (Oxoid CM55) and
Chocolate agar and incubated for 24 to 48 hours at
37oC. Identification of bacterial strains was done by
colonial morphology on selective and differential
medium. All isolates were biochemically tested for TSI,
SIM and citrate test in the laboratory from where the
organisms were collected.
One hundred and ten (110) isolated strains of
Pseudomonas aeruginosa were tested for susceptibility
to antibiotics by agar dilution method using MuellerHinton agar (Oxoid CM337). The antibiotics tested
were amikacin (Bristol Myers Squibb), gentamicin
(Reckitt
Benckiser),
ciprofloxacin
(Sami
Pharmaceuticals), ceftazidime (Glaxo Wellcome),
ceftriaxone (Bosch Pharmaceuticals), imipenem (Merck
Sharp & Dohme) and aztreonam (Bristol Myers
Squibb). Minimal inhibitory concentration (MIC) of
these antibiotics were monitored according to the
guideline of National Committee for Clinical
Laboratory Standards.6

active against 96% of isolates followed by ceftazidime
89%, ciprofloxacin 85%, gentamicin 81%, imipenem
76%, aztreonam 42% and ceftriaxone 21% (Figure-2).
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Figure-1: Age distribution
Table-1: Microbiological profile of bacteria in CSOM
Type of organisms
1. Gram (+) bacteria
Staphylococcus aureus
Staphylococcus epidermidis
Streptococcus spp.
2. Gram (-) bacteria
Pseudomonas aeruginosa
Proteus mirabilis
Klebsiella spp.
Escherichia coli

No. of isolates (n=275)

%

85
10
05

30.9
3.6
1.8

110
32
22
11

40
11.6
8
4

100
90
80
70
60
50
40
30
20
10
0

Sensit iv e
Int er mediat e
Resist ant

Azt
reonam

I
mi
penem

Ceftri
axone

Ceftazi
di
me

Amikaci
n

Gent
ami
ci
n

Ci
profl
oxaci
n

RESULTS
A total of 263 patients were selected for the study
among them 4 had bilateral discharges. All 267 samples
showed single while polymicrobial growth was present
in 8 samples. A total of 275 bacterial isolates were
studied during 18 months. Age of patients ranges from 6
months to 70 years. Children and young adults were
more affected and together comprise about 71% of total
cases (Figure-1). Females (52%) were more commonly
affected than males (48%).
Pseudomonas aeruginosa (40%) was the most
common bacterial agent found in chronic discharging
ear, followed by Staphylococcus aureus (30.9%),
Proteus (11.6%), Klebsiella (8%) and E. coli (4%)
(Table-1).
Antibiotic susceptibility was tested by
Minimum inhibitory concentration (MIC) method using
Mueller-Hinton
agar.
Sensitivity pattern
of
Pseudomonas aeruginosa showed that amikacin was
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Figure-2: Antibiotic profile of Pseudomonas
aeruginosa
60
50
40
30
20
Pseudomonas aeruginosa

10

Staphylococcus aureus
0
1995

1997
12

1999
1

2004
10

2005

Years 16

11

2006
13

2006
14

Reference: 1995 , 1997 , 1999 , 2004 , 2005 , 2006 , 2006 , 2007

2007
15

Figure-3: Comparison of occurrence of Pseudomonas
aeruginosa & Staphylococcus aureus in CSOM from
various studies in Pakistan
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DISCUSSION
Chronic suppurative otitis media (CSOM) and various
complications associated with the disease such as
irreversible local destruction of middle ear structures,
facial palsy, serious intracranial and extracranial
complications are among the most common conditions
seen by the otologist, paediatrician and the general
practitioner. It is a persistent disease and often causes
irreversible local destruction of middle ear.2
In our study, CSOM was found mostly
among children and in young adults (Figure-1). Same
results were obtained in Nigeria and India.7,8 This may
be due to multiple reasons as young children and
infants have low resistance and also because of relative
short and straight Eustachian tube (inner ear tube).
However, in Singapore, 23.3% cases belonged to the
age group of 31–40 years.9
Females were more commonly affected than
males and it is also supported by a study carried out in
Singapore.9 In contrast to this some studies showed
opposite trend reported male 57.3% and female
42.7%10 and this can be due to geographical variation.
Our results show that CSOM in Pakistan is
mainly due to Pseudomonas aeruginosa followed by
Staphylococcus aureus. However, Proteus mirabilis,
Klebsiella, E. coli etc was also found (Table-1).
In some studies carried out in different cities of
Pakistan, the results of their bacterial isolates were
similar in order of frequency to the results obtained in
our study10–15 but some showed different trend1,16 also
shown in Figure-3 and this could be due to variation in
microorganisms in different locality and effect of
climate.17
As Pseudomonas aeruginosa was the most
prevalent microorganism that is also supported by
national and international studies7,9,18,19 antibiotics
resistant profile was done against seven antibiotics.
These antibiotics belong to the group of
aminoglycosides
(Amikacin,
gentamicin),
flouroquinolones (ciprofloxacin), cephalosporins
(ceftazidime, ceftriaxone), carbapenem (imipenem),
and monobactam (aztreonam).
Aminoglycosides are bactericidal antibiotics
that interfere with protein synthesis and most
frequently used because of its activity against gram
negative bacteria. We found that Pseudomonas
aeruginosa were sensitive to aminoglycosides, i.e.,
amikacin and gentamicin and it is also supported by
previous studies in Nigeria7, Nepal18, India20 and in
Pakistan as well.10,11,13,15 In contrast, some studies
showed that Pseudomonas acquiring resistant against
gentamicin.14,19
Flouroquinolones have a broad range of
activity and it is found to be active against
Pseudomonas aeruginosa. It inhibits the bacterial
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DNA gyrase or the topoisomerase II, thereby
inhibiting DNA replication and transcription. The
resistance to flouroquinolones is basically a reflection
to mutation which is a result of selective pressure
created by the use of it.21 A study conducted in South
Korea, reported that in adult patients with chronic
suppurative otitis media (CSOM), ciprofloxacin
resistant Pseudomonas aeruginosa was found.2 In our
study, 85% of Pseudomonas aeruginosa was found to
be sensitive to ciprofloxacin and in various studies
conducted in Pakistan, it is also reported that more
than 90% of isolates were sensitive to
ciprofloxacins.1,10,11,14,15 It shows that ciprofloxacin is
very effective in our community.
Cephalosporins are the most frequently
prescribed class of antibiotics and third-generation
display an extended gram negative spectrum. These
drugs are also used in treating pseudomonal infections.
If Pseudomonas aeruginosa have become resistant to
one cephalosporin are often resistant to other β-lactam
anti-pseudomonas agents as well as to other
antibiotics.22 It is indicated that ceftazidime is very
effective to treat nosocomial infections and pediatric
patients23,24 but not active against Pseudomonas
aeruginosa that causing CSOM and other otogenic
complications.2,25 Some studies showed that
ceftriaxone is also a drug of choice and can be used in
combination of other antibiotics.25 In Pakistan, it was
found that third generation cephalosporins were very
effective against bacterial isolates found in
CSOM.13,14,15 In present study, 89% of isolates were
found to be sensitive to ceftazidime and it is also
comparable to other studies.10 On the other hand, only
21% of isolates showed sensitivity to ceftriaxone in
our findings. These results suggested that in our local
community, ceftazidime is effective but resistance
against ceftriaxone increases progressively.
Imipenem belongs to carbapenem group of
antibacterial and it binds to different penicillin binding
proteins. It is the most active drug against
Pseudomonas aeruginosa found in CSOM.2,14,15 In our
study, 76% of isolates were found to be sensitive while
17% showed intermediate pattern and 7% were found
to be resistant. Imipenem is very effective against
Pseudomonas aeruginosa but may be prolonged
treatment of Pseudomonas aeruginosa infected
patients with this antibiotic has often allowed the
emergence of imipenem resistant mutants.26
Similarly, aztreonam is a monobactam
antibiotic with virtually no gram positive activity but
good gram negative activity. It is also active against βlactamase producing organisms. Some local studies
showed that Pseudomonas aeruginosa was sensitive to
aztreonam1,15 but in present study more than 50% of
isolates were found to be resistant. This is an
agreement to the observation of Somekh et al that
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aztreonam is an optional alternative systemic treatment
for patients with pseudomonal CSOM.27
Pseudomonas can grow well in the absence
of special nutrition, it proliferates at room temperature,
and it is highly resistant to antibiotic, making it
difficult to treat. Antibiotic therapy for the treatment of
CSOM is preferable, depending upon kind of causative
agent and patient’s age. However, the lack of
consistent availability of necessary antibiotics limits
the therapeutic choice. The main cause of CSOM is
failure of treatment of acute otitis media. On the other
hand the use of expired or degraded antibiotics, the
prescription of illogical antimicrobial combination by
unskilled physicians and practitioners and in many
cases the lack of sufficient amount supplied because of
individual economical constrains has also played a role
in the development of antimicrobial resistance. So, it is
very much needed that the doctors should have
knowledge about the changing pattern of causative
agents against drugs and should not prescribe such
antibiotics and in addition to that patients also should
be educated to avoid misuse of antibiotics.
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CONCLUSIONS
Pseudomonas aeruginosa was the most common
pathogen followed by Staphylococcus aureus isolated
from CSOM.
Amikacin was found to be the most suitable
antibiotic followed by ceftazidime and ciprofloxacin
for Pseudomonas aeruginosa. The resistance against
ceftriaxone and aztreonam was found to be very high.
The important factor that is responsible for resistance
is inappropriate duration and dose of antibiotics.
Most of the commonly used antibiotics become
ineffective to Pseudomonas aeruginosa. It is essential
to use antibiotics in proper way to prevent emergence
and spread of resistant pathogens.
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