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Spectrum of Pseudomonas Aeruginosa Sensitivity in Chronic Otitis Media
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ABSTRACT

Background: Chronic otitis media is perforation of tympanic membrane with infection. It is mostly seen in underdeveloped
countries. Culture and sensitivity reports show that the major pathogens responsible for chronic otitis media are pseudomonas
aeruginosa and staphylococcus aureus.

Objective: To ascertain the sensitivity of Pseudomonas Aeruginosa in chronic otitis media which will help in the selection of
antibiotics in resistant cases of chronic otitis media.

Materials and Method: This prospective cross sectional study including 150 patients was carried at PNS Shifa Hospital, Karachi
from 20/04/2017 to 05/01/2018.Pus sample/swab was collected via pre-packed sterile cotton sticks for bacteriology and sent to
consultant microbiologist for culture and sensitivity. Laboratory reports of the bacterial spectrum and their sensitivity to antibiotics
were reviewed and data entered in the proforma was analyzed.

Results: After processing 36.6% pseudomonas aeruginosa infections were sensitive to Piperacillin + tazobactam while 60.98%
sensitive to ciprofloxacin, 34.15% to Amikacin and 31.71% only to Ceftriaxone. There is no significant correlation of pseudomonas
aeruginosa with duration of disease, residential status, education and socioeconomic status while significant correlation was found
with three antibiotics except ceftriaxone sodium.

Conclusion: In chronic otitis media the commonest agent being implicated is Pseudomonas aeruginosa. Ciprofloxacin, Amikacin
and pipercillin+tazobectum were found to be the most sensitive antibiotic agents against Pseudomonas aeruginosa.
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INTRODUCTION

Chronic otitis media is long standing abnormality
of ear drum, because of acute attack of otitis
media, otitis media with effusion, trauma or
negative middle ear pressure.’ In chronic cases
the perforation exists with discharging from
inflammation of the middle ear cleft for more than
three months.” The disease is a global problem
affecting all age groups but usually seen in
childhood mostly of bacterial origin but virus and
fungus can also be separated.** It is more
commonly seen in underdeveloped countries
compared to developed countries which could be
related to multiple factors like poor nutrition, poor
hygiene, non-availability of health facilities and
repeated infections of the respiratory tract.”
Chronic otitis media may cause many
complications which could be even beyond the
boundaries of middle ear and affect the social and
professional life.”*
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The organisms collected from chronic discharging
ears include Aerobes (pseudomonas aeruginosa,
Escherchia coli, Staphlococcus Aureus, pyogens,
proteus, klebsiella) or Anaerobes (bacteroids and
peptostreptococci) and fungi (candida,
aspergellus).’

Culture and sensitivity of chronic otitis media has
shown that the main organisms involved in chronic
otitis media are pseudomonas aeruginosa and
Staph. Aureus which are 43.2% and 31%
respectively with sensitivity pattern of
pseudomonas aeruginosa as 93% to amikacin,
84% to ciprofloxacin, 81% to piperacillin
tazobactum and 75% to ceftriaxone.”"

The bacterial resistance to antibiotics is to both
systemic and local antibiotics. In particular
pseudomonas aeruginosa is very difficult to treat
as it organizes in the biofilm where it is protected
not only from antibiotics but also immune cells. ™"
Antibiotic resistance has been reported worldwide
to multiple drugs so it has been emphasized to use
most sensitive drugs against pseudomonas
aeruginosa.

The importance of this study is to know the type of
antibiotic susceptibility of pseudomonas
aeruginosa that is frequently causing chronic otitis
media in our environment, so that appropriate
antibiotics could be used to prevent the multidrug
resistance of pseudomonas aeruginosa in chronic
otitis media.

Journal of Saidu Medical College 2019, Vol 9 (2)

191



Spectrum of Pseudomonas Aeruginosa Sensitivity in Chronic Otitis Media

MATERIAL AND METHODS

Atotal number of 150 patients were included in this
cross sectional study with consecutive non
probability sampling from 20/04/2017 to
05/01/2018. Patients fulfilling the inclusion criteria
were collected from the outdoor patient
department of ENT, head and neck surgery of
PNS Shifa Hospital, Karachi. Patients of either
gender above age 10 years with unilateral or
bilateral ear discharge of more than 3 months
having ear discharge at the time of presentation
were included in the study, while patients having
ear discharge with aural polyp, external auditory
canal pathology or any existing ear malignancy,
having had mastoid surgery in the preceding 12
months and those used antibiotics in the last 7-
10days were excluded from study. Informed
written consent for participating in the study was
taken from all patients. The patients' biodata
along with hospital registration number were
entered on proforma. The patients were assessed
initially by history and otoscopic examination. Pus
samples/swabs of diseased ears for bacteriology
were collected from the discharging ear(s) via
commercially available pre-packed sterile cotton
sticks and sent to consultant microbiologist in the
hospital's pathology laboratory for culture and
sensitivity. The report proven cases of
pseudomonas aeruginosa were included in the
study, and demographics like age, gender,
educational status, monthly income and area of
residence will be noted and entered in Performa.

Culture Processing: For the culture the sample
was placed on 5% blood agar and MacConkey
agar. The organisms were identified by
morphology, cultural characteristics and pigment
production followed by conventional biochemical
tests. Ten years experienced microbiologist
performed the proposed test.

Antibiotic sensitivity: The antibiotic sensitivity
testing was performed on Mueller Hinton agar
using the modified Kirby-Bauer disc diffusion
method, in which small disks of filter paper
impregnated with various types of antibiotics,
were placed onto the bacterial lawn. The bacteria
were allowed to incubate for 18-24 hours &
then the plate was examined tosee whether
the bacterial growth was inhibited (or not) by
measuring clear zone of no bacterial growth
around the antibiotic disk.

Data analysis: Data was entered and analyzed
using SPSS version 20.Mean and standard
deviation were calculated for age and duration of
the symptoms. The frequency and percentage
was calculated for Pseudomonas aeruginosa and
its sensitivity, gender, residence, symptoms,
educational status and socioeconomic status.
Effect modifiers like age, residence, gender,
education status, socioeconomic status and
duration of symptoms were controlled through
stratification. Post stratification. Chi square test P-
value =0.05 was taken significant.

Table 1: Lists of antibiotics checked for sensitivity against each culture

Antibiotics Zone of inhibition—interpretive criteria nearest whole mm
Disk Sensitive Intermediate | Resistant
contents
Tazobactum/piperacillin 100/10ug =21 15-20 =14
Ceftriaxone 30ug =21 14-20 =13
Ciprofloxacin 5ug =21 16-20 =15
Amikacin 30ug =17 15-16 =14

Table :2 Different

antibiotics sensitivity to pseudomonas aeruginosa

Antibiotic used Statl.@ 9f Pseudomonas status(n) Total P-
sensitivity yes no value
R Sensitive 15 23 38
Piparicillin+tazobectum Resistant 26 86 112 0.06
. . Sensitive 25 39 64
Ciprofloxacin Resistant 16 70 86 0.006
S Sensitive 14 16 30
Amikacin Resistant 27 93 120 | 9012
Ceftriaxone Sensitive 13 27 40
Resistant 28 82 110 0.412
Total 41 109 150
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RESULTS

150 patients were enrolled in this study with age
range of 19 to 40 years with minimum age of 19
years while maximum age of 40 years with mean
age of 28.12+4.41006. Most of the patients were
male i.e. 97 (64.7%) while 53 (35.3%) were
female. Fifty one percent patients were from rural
areas while 49% were from urban areas. Fifty
seven percent patients had symptoms for less
than 6 months, 29% had symptoms of 7-
12months, 8% had 13-18months duration, 2%
had 19-24months while only 4% had symptoms
from more than 2 years. Patients having hearing
loss were 24 (16%) and 36 (24%) had earache.
Sixty six percent patients were educated more
than matric. Patients having family monthly
income between 2030 thousand rupees were
52%. Of all the samples 41 patients (27.3%) were
positive for pseudomonas aeruginosa while 109
(72.7%) were negative for pseudomonas
aeruginosa and out of these 27.3% pseudomonas
aeruginosa 36.6% pseudomonas aeruginosa
infections were sensitive to Piperacillin +
tazobactam while 60.98% sensitive to
ciprofloxacin, 34.15% to Amikacin and 31.71%
only to Ceftriaxone (Table 2). There was no
statistically significant relation of pseudomonas
aeruginosa with different age groups, gender,
duration of disease, residential status, education
level and socioeconomic status while significant
relation was found with three antibiotics of the
above four except ceftriaxone sodium.

DISCUSSION
The economic burden of Healthcare system of any
country is due to different diseases. Otitis media is
one of the important and substantial serious
Healthcare problems not only in Pakistan but all
over the world.

Inour study 41 (27.3%) patients were of age group
18-25 years, 75 (50%) patients were of 26-30
years age group while 34 (22.7%) were 31-60
years age group, which are related to Kumar H et
aland Igbal K et al.” Prakash R et al'’, Jayanthi
SR et al” and Arvind N et al’ on the other side
showed that chronic otitis media is more common
in young patients with the age group of below 20
years.

Our study showed male predominance with
64.7% patients being male while 35.3% were
female which is contrary to Prakash R et al®,
Jayanthi SR et al” and Meyer E et al."” who
showed female predominance while Arvind N et

al,” Nikakhlagh S et ai,"” Kumar H et al,” Igbal K et
al,” Afolabi OAet al” and Agrawal A et al.° showed
male dominance like the results of our study.

Pseudomonas aeruginosa was found in 27.3% in
the samples collected while 72.7 % isolates were
other organisms. Literature review suggested that
there is country wise difference in causative
agents for otitis media but the most prevalent and
most common organisms are pseudomonas
aeruginosa.”™*"* put studies from India, Iran and
Africa showed that staph. aureus is the most
common bacterial isolates in CSOM followed by
Pseudomonas aeruginosa'*"*"***** While in
another study aureus was followed by proteus as
the most common organism.” other 2 studies
conducted in Nigeria and India showed that
Pseudomonas was the most common isolates
followed by Klebsiella" "

In our study Pseudomonas aeruginosa was
sensitive to piperacillin/tazobactum (36.6%) |,
amikacin (34.2%), Ciprofloxacin (60.98%) and
ceftriaxone (31.71%). The sensitivity of
Pseudomonas aeruginosa in opposition to
quinolones has proven a step down fashion
worldwide in recent past.

In 1996 in Turkey a study was conducted which
showed only 6% of Pseudomonas aeruginosa to
be resistant to ciprofloxacin,” while in 2004 in
South Korea a study showed 100% of the isolates
showed resistance to ciprofloxacin.”’ In Pakistan
studies conducted in different areas showed more
than 80% sensitivity.** In contrast, our study
showed less than 26% sensitivity to quinolones
The deteriorating sensitivity fashion maybe due to
a variety of factors like imprudent antibiotic use,
inadequate dosage, and handy accessibility and
developing enzymatic resistance of organism
towards quinolones,?” similar increasing
resistances of aminoglycosides have also been
noted against pseudomonas aeruginosa.

Ciprofloxacin is one of the most commonly
prescribed drugs for the treatment of otitis media.
our study supports this hypothesis and shows that
there is significant relation between
pseudomonas aeruginosa involvement in otitis
media and it is sensitive to ciprofloxacin. Chi
square test were also found significant in case of
amikacin and the piparicillin + tazobactam but our
study also shows that pseudomonas aeruginosa
isolates were not sensitive to ceftriaxone. itis also
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evident that there are mixed isolates found in
various cases but when it comes to sensitivity of
drug only ciprofloxacin amikacin and piperchillin +
tazobactam were sensitive.

CONCLUSION

Chronic otitis media is still an important problem
and the commonest agents implicated being
Pseudomonas aeruginosa. Ciprofloxacin,
Amikacin and pipercillin+tazobectum were found
to be most effective antibiotic agent against
Pseudomonas aeruginosa.
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