Evaluation of the spectrum of bacteria encountered in
patients with chronic suppurative otitis media with their
antibiotic sensitivity pattern
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 ﺗﺤﺪﯾﺪ ﻧﻮع اﻟﺠﺮاﺛﯿﻢ اﻟﻤﺴﺒﺒﺔ ﻻﻟﺘﮭﺎب اﻷذن اﻟﻮﺳﻄﻰ اﻟﺘﻘﯿﺤﻲ اﻟﻤﺰﻣﻦ وﻣﻌﺮﻓﺔ ﻧﻤﻂ ﺣﺴﺎﺳﯿﺘﮭﺎ ﻟﻠﻤﻀﺎدات اﻟﺤﯿﻮﯾﺔ:اﻷھﺪاف/اﻟﺨﻼﺻﺔ
ﻟﯿﺘﺴﻨﻰ ﻣﻌﺎﻟﺠﺔ اﻻﻟﺘﮭﺎب ﺑﺎﻟﻤﻀﺎد اﻟﺤﯿﻮي اﻟﻤﻨﺎﺳﺐ أﺛﻨﺎء اﻧﺘﻈﺎر ﻧﺘﯿﺠﺔ اﻟﺰرع اﻟﺒﻜﺘﯿﺮي واﺧﺘﺒﺎر ﺣﺴﺎﺳﯿﺔ اﻟﺒﻜﺘﯿﺮﯾﺎ ﻟﻠﻤﻀﺎد اﻟﺤﯿﻮي
 ﻗﺴﻢ اﻷذن واﻷﻧﻒ واﻟﺤﻨﺠﺮة ﻓﻲ ﻣﺤﺎﻓﻈﺔ اﻟﻨﺠﻒ اﻷﺷﺮف- أﺟﺮﯾﺖ ھﺬه اﻟﺪراﺳﺔ اﻟﺘﻄﺒﯿﻘﯿﺔ ﻓﻲ ﻣﺴﺘﺸﻔﻰ اﻟﻔﺮات اﻷوﺳﻂ:ﻣﻨﮭﺠﯿﺔ اﻟﺒﺤﺚ.
 ﻣﺴﺤﺔ ﻣﻦ إﻓﺮازات اﻷذن ﻟﻠﻤﺮﺿﻰ اﻟﻤﺼﺎﺑﯿﻦ51  ﺣﯿﺚ ﺗﻀﻤﻨﺖ اﻟﺪراﺳﺔ أﺧﺬ2011  إﻟﻰ ﻧﯿﺴﺎن2010 ﻟﻠﻔﺘﺮة ﻣﻦ ﻛﺎﻧﻮن اﻷول
ﺑﺎﻟﺘﮭﺎب اﻷذن اﻟﻮﺳﻄﻰ اﻟﺘﻘﯿﺤﻲ اﻟﻤﺰﻣﻦ وإﺟﺮاء اﻟﺰرع اﻟﺒﻜﺘﯿﺮي واﺧﺘﺒﺎر ﺣﺴﺎﺳﯿﺔ اﻟﺒﻜﺘﺮﯾﺎ ﻟﻠﻤﻀﺎدات اﻟﺤﯿﻮﯾﺔ ﺑﺎﺳﺘﺨﺪام اﻟﺘﺤﺎﻟﯿﻞ
اﻟﻤﺨﺘﺒﺮﯾﺔ اﻟﻤﻌﺘﻤﺪة ﻋﻠﻤﯿﺎ وإﺟﺮاء ﻣﻘﺎرﻧﺔ إﺣﺼﺎﺋﯿﺔ ﺑﯿﻦ اﻟﺠﺮاﺛﯿﻢ اﻟﻤﺴﺒﺒﺔ ﻣﻦ ﺣﯿﺚ ﻧﻮﻋﮭﺎ وﻛﺜﺮة ﺗﺮددھﺎ وﻣﺪى ﺣﺴﺎﺳﯿﺘﮭﺎ ﻟﻠﻤﻀﺎدات
 أظﮭﺮت اﻟﺪراﺳﺔ ان ﻧﺴﺒﺔ إﺻﺎﺑﺔ اﻹﻧﺎث ﺑﺎﻟﻤﺮض أﻛﺜﺮ ﻣﻦ ﻧﺴﺒﺔ إﺻﺎﺑﺔ اﻟﺬﻛﻮر: اﻟﻨﺘﺎﺋﺞ.اﻟﺤﯿﻮﯾﺔ اﻟﻤﺨﺘﻠﻔﺔ اﻋﺘﻤﺎدا ﻋﻠﻰ اﻟﻨﺴﺒﺔ اﻟﻤﺌﻮﯾﺔ
 ﺳﻨﺔ ﻛﻤﺎ ﺑﯿﻨﺖ أن اﻟﺒﻜﺘﺮﯾﺎ اﻷﻛﺜﺮ ﺷﯿﻮﻋﺎ ﻓﻲ إﺣﺪاث15 - أﺷﮭﺮ3 واﻷﻋﻤﺎر اﻷﻛﺜﺮ ﺗﻌﺮﺿﺎ ﻟﻺﺻﺎﺑﺔ ھﻲ اﻟﺘﻲ ﺗﻘﻊ ﺑﯿﻦ1 : 1.8ﺑﻤﻘﺪار
: اﻟﺘﮭﺎب اﻷذن اﻟﻮﺳﻄﻰ اﻟﺘﻘﯿﺤﻲ اﻟﻤﺰﻣﻦ ھﻲaeruginosa Pseudomonas  ﺗﻠﯿﮭﺎ ﺳﺎﻟﺒﺔ اﻟﮕرامStaphylococcus aureus
ﺛﻢ ﻣﻮﺟﺒﺔ اﻟﮕرامProteus mirabilis اﻟﻰ اﻟﺒﻜﺘﯿﺮﯾﺎ ﻣﻮﺟﺒﺔ ﺳﺎﻟﺒﺔ اﻟﮕرام وﺑﺼﻮرة ﻋﺎﻣﺔ ﻛﺎﻧﺖ ﻧﺴﺒﺔ اﻹﺻﺎﺑﺔ ﺑﺎﻟﺒﻜﺘﯿﺮﯾﺎ ﺳﺎﻟﺒﺔ اﻟﮕرام
 اﻟﮕرام1: 2.64 ﺣﺴﺎﺳﯿﺔ ھﻲ،aeruginosa Pseudomonas ﻟﻠﻤﻀﺎد اﻟﺤﯿﻮي ﺳﯿﺒﺮوﻓﻠﻮﻛﺴﺎﺳﯿﻦ وھﻮ ﻣﻦ ﻣﺠﻤﻮﻋﺔ
اﻟﻔﻠﻮروﻛﻮﻧﯿﻠﻮﻧﺰ أﻛﺜﺮ ﻣﻦ ﺣﺴﺎﺳﯿﺘﮭﺎ ﻟﻠﺠﻨﺘﺎﻣﺎﯾﺴﯿﻦ وھﻮ ﻣﻦ ﻣﺠﻤﻮﻋﺔ اﻷﻣﯿﻨﻮﮔﻟاﯾﻜﻮﺳﺎﯾﺪز وﻛﺬﻟﻚStaphylococcus aureus أﻣﺎ
Proteus mirabilis  ان اﻷطﻔﺎل ھﻢ اﻷﻛﺜﺮ ﻋﺮﺿﺔ-1 :  اﻹﺳﺘﻨﺘﺎﺟﺎت. ﻛﺎﻧﺖ ﺣﺴﺎﺳﯿﺘﮭﺎ ﻟﻠﻤﻀﺎدﯾﻦ اﻟﻤﺬﻛﻮرﯾﻦ آﻧﻔﺎ ﺑﻨﻔﺲ اﻟﺪرﺟﺔ
 ﻧﺴﺒﺔ اﻹﺻﺎﺑﺔ ﺑﺎﻟﺒﻜﺘﯿﺮﯾﺎ ﺳﺎﻟﺒﺔ-2.ﻟﻺﺻﺎﺑﺔ ﺑﺎﻟﺘﮭﺎب اﻷذن اﻟﻮﺳﻄﻰ اﻟﺘﻘﯿﺤﻲ اﻟﻤﺰﻣﻦ وذﻟﻚ ﻟﺼﻐﺮ ﺣﺠﻢ ﻗﻨﺎة أوﺳﺘﺎﻛﻲ وﻗﻠﺔ اﻟﻤﻨﺎﻋﺔ ﻟﺪﯾﮭﻢ
 اﻟﮕرام. ان أﻛﺜﺮ ﻣﻦ ﻧﺴﺒﺔ اﻹﺻﺎﺑﺔ ﺑﺎﻟﺒﻜﺘﯿﺮﯾﺎ ﻣﻮﺟﺒﺔ اﻟﮕرام-3 aeruginosa Pseudomonas ﺗﻌﺘﺒﺮ اﻟﺒﻜﺘﺮﯾﺎ اﻷﻛﺜﺮ ﺗﺮددا ﻓﻲ
 ﺗﻠﯿﮭﺎ اﻟﺘﺴﺒﺐ ﺑﺤﺪوث اﻟﺘﮭﺎب اﻷذن اﻟﻮﺳﻄﻰ اﻟﺘﻘﯿﺤﻲ اﻟﻤﺰﻣﻦStaphylococcus aureus ﺛﻢProteus mirabilis  ﺣﺴﺎﺳﯿﺔ-4 .
aeruginosa Pseudomonas ﻟﻠﺴﯿﺒﺮوﻓﻠﻮﻛﺴﺎﺳﯿﻦ أﻋﻠﻰ ﻣﻨﮭﺎ ﻟﻠﺠﻨﺘﺎﻣﺎﯾﺴﯿﻦ ﺑﺎﻟﺮﻏﻢ ﻣﻦ ﻛﻮن اﻟﺠﻨﺘﺎﻣﺎﯾﺴﯿﻦ أﻛﺜﺮ ﻓﺎﻋﻠﯿﺔ ﺿﺪ اﻟﺒﻜﺘﺮﯾﺎ
ﺳﺎﻟﺒﺔ اﻟﮕرام واﻟﺘﻲ ﺗﻨﺘﻤﻲ إﻟﯿﮭﺎaeruginosa Pseudomonas وذﻟﻚ رﺑﻤﺎ ﯾﻌﺰى اﻟﻰ ﺳﻮء اﺳﺘﺨﺪام اﻟﻤﻀﺎدات اﻟﺤﯿﻮﯾﺔ وﺣﺪوث
.طﻔﺮات وراﺛﯿﺔ ﻓﻲ اﻟﺒﻜﺘﺮﯾﺎ ﻣﻤﺎ ﯾﺆدي اﻟﻰ ﻧﺸﻮء أﻧﻮاع ﺟﺪﯾﺪة ﻣﻘﺎوﻣﺔ ﻟﺘﻠﻚ اﻟﻤﻀﺎدات
Abstract:
Objectives: The aim of this study was to determine the most frequent bacteria that cause chronic
suppurative otitis media(CSOM) and their sensitivity to various antimicrobials so that an appropriate
therapy can be started promptly while awaiting the results of the culture and sensitivity of the isolate to
various antibiotics. Methodology: This study was conducted at Alforat teaching hospital in Najaf city
at the ear-nose-throat (ENT) department from December 2010 to April 2011. The swab was taken from
ear discharge before starting the antibiotics and cultured on MacConckey agar(Oxoid, England) and
blood agar(HiMedia, India).Gram positive bacteria were identified on the bases of colony morphology
,Gram staining, catalase test and coagulase test while the Gram negative bacteria were identified by
oxidase test and API 20E(API BioMerieux, France). The sensitivity of the isolates to various
antibiotics was tested by Kirby Bauer disk diffusion technique. Results: The study showed that
females are more prone to get the infection than males in a ratio of 1.8: 1 and the frequent ages liable
for infection lie between 3months – 15 year, also it revealed that the gram negative bacteria were more
frequent in causing the infection than gram positive bacteria in a ratio of 2.64 :1 and Pseudomonas
aeruginosa was the most frequent species that causes CSOM then Staphylococcus aureus and Proteus
mirabilis. Pseudomonas aeruginosa was more sensitive to ciprofloxacin than to gentamicin,
Staphylococcus aureus also showed more sensitivity to ciprofloxacin than gentamicin, while Proteus
mirabilis had the same degree of sensitivity to those 2 antibiotics. Conclusions: 1- Children are more
prone to be infected with CSOM because of their small Eustachian tube and low immunity. 2- Gram
negative bacteria were more common in causing the infection than gram-positive bacteria in this study.
3- Pseudomonas aeruginosa was the most frequent bacteria that cause CSOM then Staphylococcus
aureus and Proteus mirabilis. 4- Pseudomonas aeruginosa was more sensitive to ciprofloxacin than to
gentamicin despite the fact that gentamicin is known to be effective against gram negative bacteria

including Pseudomonas aeruginosa propably because of antibiotic miss use and genetic mutation of
Pseudomonas aeruginosa .
Key words: Chronic suppurative otitis media, Pseudomonas aeruginosa, Staphylococcus aureus ,
ciprofloxacin , gentamicin.

INTRODUCTION
Chronic suppurative otitis media (CSOM) is a perforated tympanic membrane
with persistent drainage from the middle ear. It is defined as chronic otorrhea (i.e.,
lasting >6-12 wk) through a perforated tympanic membrane[1,2],it occurs as a
complication of acute otitis media[3] . Detection of middle ear by pneumatic otoscopy
is key in establishing the diagnosis [4], CSOM differs from chronic serous otitis media
in that chronic serous otitis media is a middle ear effusion without perforation that is
reported to persist for more than 1-3 months[5]. CSOM is a common infection in both
developing and industrialized countries [6]. It causes considerable morbidity and is a
major global cause of hearing impairment in children [7] Because fluid buildup behind
the tympanic membrane can cause poor transmission of sound waves[8] . Moreover, it
may lead to serious intracranial and extracranial complications like mastoiditis and
meningitis [9].Antibiotics have produced an overall decline in the frequency of
complications of OM relative to the preantibiotic time. However, severe
complications still occur and may be associated with high mortality [10] . In order to
avoid serious complications an active and prompt approach in the management of
chronic suppurative otitis media is mandatory [11]. However, in order to start
appropriate therapy according to the causative organisms and its sensitivity to various
antibiotics we have to wait for 48-72 hrs for the culture and sensitivity report.
Delaying the therapy for 2 to 3 days may further aggravate symptoms of the patient or
may contribute to long term complications. Despite being so common there are still
many questions and controversies concerning the best treatment option for patients
suffering from chronic ear infections. The aim of this study was to determine the most
frequent bacteria that cause chronic suppurative otitis media and their sensitivity to
various antimicrobials so that an appropriate therapy can be started promptly while
awaiting the results of the culture and sensitivity of the isolate to various antibiotics.
Once the result of the culture is available, the antibiotic being given to the patient may
be modified if required.

PATIENTS AND METHODS:
This study was conducted at Alforat teaching hospital in Najaf city at the earnose-throat (ENT) department from December 2010 to April 2011 .In the study a
total of 51 patients of age between(3months-55 years) who were having discharge
from one or both ears with tympanic membrane perforation for a duration of (1month1.5year) were included .

Exclusion criteria:

Current febrile illness, current antibiotic use, allergy to a specific antibiotic,
recent ear surgery, congenital ear, or hearing problems.

Method
The swab was taken from ear discharge before starting the antibiotics and
cultured on MacConckey agar(Oxoid, England) and blood agar(HiMedia, India) and
incubated aerobically and anaerobically at 37 ̊C for 24-48 hrs. Gram positive bacteria
were identified on the bases of colony morphology, Gram staining, catalase test and
coagulase test while the Gram negative bacteria were identified by oxidase test and
API 20E(API BioMerieux, France) according to the method of McFadden[12]. The
sensitivity of the isolates to various antibiotics was tested by Kirby Bauer disk
diffusion technique in accordance with the Clinical and Laboratory Standards institute
(CLSI) guidelines (table 1-Antibiotic types and concentrations).
Table (1): Types and concentrations of antibiotics that are used in the study
Antibiotic

Content

Symbol

Origin

Ciprofloxacin

5 μg

CIP

England- Oxoid

Cephalexin

30 μg

CE

England- Oxoid

Cephalothin

30 μg

CF

England- Oxoid

Clindamycin

30 μg

CLN

England- Oxoid

Gentamicin

10 μg

GN

England- Oxoid

Tobramycin

10 μg

Tob

England- Oxoid

Amikacin

30 μg

AK

England- Oxoid

Trimethoprim

5 μg

TMP

England- Oxoid

Nitrofurantoin

300 μg

F

England- Oxoid

Nalidixic acid

30 μg

NA

England- Oxoid

Cotrimoxazole

25 μg

COM

England- Oxoid

RESULTS:

A total of 51 patients were included in the study of which 33 (64.7%) were
females and 18 (35.3%) were males. Female to male ratio was 1.8: 1. The mean age
of the patients were 27.63 years and the age of the patients ranged between 3 months
and 55 years(figure-1 the age distribution of the patients).The percentage was
considered in determining the results in this study.
The discharge was present in both ears in 15 patients (29.41%) whereas it was
unilateral in 36 patients (70.59)%.The organisms isolated were Pseudomonas
aeruginosa(gram negative bacteria) in 25 patients (49%) , Staphylococcus
aureus(gram positive bacteria) in 13 patients(25.49%), Proteus mirabilis(gram
negative bacteria) in 6patients (11.8%), Klebsiella(gram negative bacteria) in 3
patients (5.9%), and Escherichia coli(gram negative bacteria) in 2 patients(3.9%) , the
rest
were with Enterobacter(gram negative bacteria)
and Hemolytic
streptococcus(gram positive bacteria) .Gram negative bacterial infection: gram
positive bacterial infection ratio was 2.64:1. Pseudomonas aeruginosa was the
commonest organism isolated followed by Staphylococcus aureus and Proteus
mirabilis (figure2). Out of total 51 isolates 28(54.9%) were sensitive to ciprofloxacin
and 23(45.1%) were resistant to it, while 19 (37.25%) isolates were sensitive to
gentamicin and 32(62.75%) were resistant to it (figure-3).
Antibiotic sensitivity of Pseudomonas aeruginosa: 10 (40%) to ciprofloxacin,
6(24%) to ciprofloxacin and gentamicin, 4(16%) to gentamicin, 3(12%) to
cephalothin and cephalexin, 1(4%) to tobramycin, 1(4%) to nitrofurantoin (figure-4).
Antibiotic sensitivity of Staphylococcus aureus: 3(23.08%) to ciprofloxacin, 5
(38.46%) to both ciprofloxacin and gentamicin, 3(23.08%) to clindamycin, 1(7.69%)
to amikacin, 1 (7.69%) to trimethoprim (figure-5).
Antibiotic sensitivity of Proteus: 2 (33.3%) to ciprofloxacin, 2 (33.3%) to
gentamicin, 1(16.7%) to both ciprofloxacin and gentamicin, 1(16.7%) to cephalothin
(figure-6). Antibiotic sensitivity of Klebsiella: 1 case to ciprofloxacin, 1 case to
tobramycin and 1 case to cotrimoxazole. Antibiotic sensitivity of Escherichia coli: 1
case to gentamicin, 1 case to nitrofurantoin. Sensitivity of Enterobacter was to
nalidixic acid, while Hemolytic streptococcus was sensitive to ciprofloxacin.

Figure -1:Age ranges in CSOM patients
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Figure-3:sesnsitivity pattern of isolates in CSOM patients
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Figure-4: Pseudomonas antibiotic sensitivity pattern
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Figure-5 Staphylococcus sensitivity pattern
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Figure-6:Proteus sensitivity pattern
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DISCUSSION
Chronic suppurative otitis media (CSOM) and various complications
associated with the disease are among the most common conditions seen by the
otologist, pediatrician and the general practitioner. It is a persistent disease and often
causes irreversible local destruction of middle ear[13].
In this study, CSOM was found mostly among children and in young adults
(Figure-1). Same results were obtained by Wariso BA [14] , Poorey VK[15] and World
Health Organization-2004[9]. 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). Females were more commonly affected than males
and it is also supported by a study carried by Loy AHC[16]. In contrast to this some
studies showed opposite trend reported male 57.3% and female 42.7% [17]and this can
be due to geographical variation. This study shows that Pseudomonas aeruginosa was
the commonest organism isolated in chronic suppurative otitis media followed by
Staphylococcus aureus and then Proteus mirabilis. Klebsiella and E. coli were also
found(figure-2). As Pseudomonas aeruginosa was the most prevalent microorganism
is also supported by Wariso BA [14], Loy AHC[16], , Sharma S et al[18], and Yeo SG et
al[19].However different results were obtained by other studies (Anwar -us- Salam[20]
and Ahmed B et al[21] ), this could be due to variation in microorganisms in different
locality and effect of climate[22].
Flouroquinolones have a broad range of activity and it is found to be active
against Pseudomonas aeruginosa. It inhibits the bacterial DNA replication and
transcription.64% of Pseudomonas aeruginosa isolates in this study were sensitive to
ciprofloxacin(40% to ciprofloxacin ,24% to both ciprofloxacin and gentamicin) ,
61.54% of
Staphylococcus aureus isolates were sensitive to it (23.08% to
ciprofloxacin , 38.46% to both ciprofloxacin and gentamicin) and 49.7% of Proteus

mirabilis isolates were sensitive to it(33.3% to ciprofloxacin ,16.4% to both
ciprofloxacin and gentamicin). In general 54.9% of total cases in this study were
sensitive to ciprofloxacin whereas in other studies 90% of Pseudomonas aeruginosa
isolates were sensitive to it(Anwar-us- Salam[20], Aslam MA[23] and Gul AA [24]).
37.25% of the total isolates were sensitive to the aminoglycoside derivative;
gentamicin that interferes with bacterial protein synthesis while 62.75% of them were
resistant to it, this indicates the increasing resistance of the microorganisms against
this antibiotic, Sensitivity of Pseudomonas aeruginosa to gentamicin came in second
place after ciprofloxacin in this study despite the fact that aminoglycosides are more
effective against gram negative bacteria, this is may be related to the inappropriate
duration and dose of antibiotics and this result was supported by Yeo SG et al[19]and
Ahmed S et al[25]. Sensitivity of Staphylococcus aureus to ciprofloxacin was also
higher than its sensitivity to gentamicin this was agreed by Lodhi M et al [26].

CONCLUSIONS:
1-Children are more prone to be infected with CSOM because of their small
Eustachian tube and low immunity.
2- That pseudomonas aeruginosa was the most frequent bacteria that cause CSOM
then Staphylococcus aureus and Proteus mirabilis. In general gram negative bacteria
were more common in causing the infection than gram positive bacteria in the
current study. 3- pseudomonas aeruginosa was more sensitive to ciprofloxacin than to
gentamicin despite the fact that gentamicin is known to be effective against gram
negative bacteria including pseudomonas aeruginosa propably because of antibiotic
miss use and genetic mutation of pseudomonas aeruginosa .

REFERENCES:
1- Matsuda Y, Kurita T, Ueda Y, Ito S, Nakashima T. Effect of tympanic membrane
perforation on middle-ear sound transmission. J Laryngol Otol. May 2009;123
Suppl 31:81-9.
2- Wright D, Safranek S. Treatment of otitis media with perforated tympanic
membrane. Am Fam Physician. Apr 15 2009;79(8):650, 654.
3-Dubey SP, Larawin V. Complications of chronic suppurative otitis media and their
management. Laryngoscope. Feb 2007;117(2):264-7.
4-Kaly A. Rakrishnan, MD, FRCSE; Rhonda A. Sparks, MD; and Wayne E.
Berryhill, MD. Diagnosis and Treatment of Otitis Media, Am Fam Physician
. 2007 Dec 1;76(11):1650-1658.
5-Vikram BK, Khaja N, Udayashankar SG, Venkatesha BK, Manjunath D. Clinicoepidemiological study of complicated and uncomplicated chronic suppurative otitis
media. J Laryngol Otol. May 2008;122(5):442-6.
6- Verhoeff M, Van der Veen E L, Rovers MM, Saunders E A, Schilder A G. Chronic
suppurative otitis media: review. Int J Pediatr otorhinolog.2006;70:l-12.

7-Kleinjo.Otitis externa, otitis media and mastoiditis. In: Mandell Bennett, Dolin, Eds.
Mandell, Douglas and Bennett's Principles and Practice of Infectious diseases. New
york, Churchill Livingstone; 2000;669-674.
8- Donaldson, John D. "Middle Ear, Acute Otitis Media, Medical Treatment."e
Medicine. Eds. Carol A. Bauer, et al. 28 Sep. 2009. Medscape. 6 Oct. 2009
<http://emedicine.medscape.com/article/859316-overview>.
9- World Health Organization.Chronic suppurative otitis media: Burden of illness and
management options. Geneva, Switzerland: World Health Organization;2004.
10- Thorne MC, Chewaproug L, Elden LM. Suppurative complications of acute
otitis media: changes in frequency over time. Arch Otolaryngol Head Neck Surg.
Jul 2009;135(7):638-41 .
11- Khanna V, Chander J, Nagarkar NM, Dass A. Clinicomicrobiologic evaluation
of active tubotympanic type chronic suppurative otitis media. J otolaryngol 2000
;29:148-153.
12- McFadden, J. F. 2000. Biochemical tests for identification of
(3rd ed.), Lippincott Williams and Wilkins, USA.

medical bacteria

13-Jang CH, Park SY. Emergence of ciprofloxacin-resistant Pseudomonas in chronic
suppurative otitis media. Clin Otolaryngol 2004;29:321–3.
14-Wariso BA, Ibe SN. Bacteriology of chronic discharging ears in Port Harcourt,
Nigeria. West Afr J Med 2006;25:219–22.
15- Poorey VK and Lyer A. Study of bacterial flora in CSOM and its clinical
significance. Indian J Otolaryngol Head Neck Surg 2002;54:91-5.
16- Loy AHC, Tan AL, Lu PKS. Microbiology of chronic suppurative otitis media in
Singapore. Singapore Med J 2002;43:296–9.
17- Ahmed A, Usman J, Hashim R. Isolates from chronic suppurative otitis media
and their antimicrobial sensitivity. Pak Armed Forces Med J 1999;49:82–5.
18-Sharma S, Rehan HS, Goyal A, Jha AK, Upadhyaya S and Mishra
SC.
Bacteriological profile in chronic suppurative otitis media in Eastern Nepal. Trop
Doct 2004;34:102–4.
19- Yeo SG, Park DC, Hong SM, Cha CI, Kim MG. Bacteriology of chronic
suppurative otitis media-a multicentre study. Acta Otolaryngol 2007;127:1062–
67.
20- Anwar-us-Salam, Abid SH, Abdulla EM. Suppurative Otitis in Karachi: An Audit
of 510 Cases. Pak J Otolaryn 1997;13:66–9 .
21-Ahmed B, Hydri AS, Afridi, AAK, Ejaz A, Farooq S, Zaidi SK. Microbiology of
ear discharge in Quetta. J Coll Physicians Surg Pak 2005;15:583–4.
22-Yildirim A, Erdem H, Kilic S, Yetiser S, Pasha A. Effect of climate on the
bacteriology of chronic suppurative otitis media. Ann Otol Rhinol Laryngol
2005;114:652–5.

23- Aslam MA, Ahmed Z, Azim R. Microbiology and drug sensitivity patterns of
chronic suppurative otitis media. J Coll Physicians Surg Pak 2004;14:459–61.
24- Gul AA, Ali L, Rahim E, Ahmed S. Chronic suppurative otitis media; frequency
of Pseudomonas aeruginosa in patients and its sensitivity to various antibiotics.
Professional Med J 2007;14:411–5.
25- Ahmed S, Iqbal MA, Hassan Z, Khurshid T, Ali L, Pervez Q. Spectrum and
bacterial isolates in chronic suppurative otitismedia in Khuzdar. Pak J Otolaryngol
2006;22:34–6.
26-Lodhi M, Munir T, Aziz K, Lodhi H. Chronic suppurative otitis media; Empiric
quinolones in children. Professional Med J Sep 2010;17(3):420-424

