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Abstract:
Background: Chronic suppurative otitis media (CSOM) is a persistent disease of middle ear, which is capable of causing
severe destructive sequelae with the manifestation of deafness, discharge and a permanent perforation. Early, specific
and effective treatment can ensure prompt clinical recovery and prevention of possible complications. Aim: To study the
aerobic bacterial and fungal etiology of CSOM and to also analyze the antibiogram of aerobic bacterial isolates from cases
of chronic suppurative otitis media. Materials & Methods: One hundred patients with CSOM were prospectively studied.
Two swabs were collected from each patient and cultured for bacteria and fungus. Standard method for isolation and
identification of bacteria and fungus were followed. Antibiotic susceptibility testing was done by Kirby-Bauer’s disc
diffusion method. Results: Out of the 100 samples studied for bacterial and fungal isolates, 83 samples yielded growth of
potential pathogens, 10 samples did not yield any growth at all. The most predominant organism was Pseudomonas
aeruginosa (60%) followed by Klebsiella (16%) and among fungal isolates the Aspergillus sps accounted for 50% of
isolates. Pseudomonas aeruginosa and other Gram negative bacilli were most sensitive to amikacin and piperacillintazobactam. Conclusion: The study reveals that in a tertiary care hospital situated in the outskirts of Chennai the
commonest etiological agent is Pseudomonas aeruginosa and isolates seems to be most susceptible to amikacin,
ceftazidime and piperacillin- tazobactam.
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Introduction
Chronic suppurative otitis media is a disease
of multiple etiology and well known for its
persistence and recurrence. It can be defined as a
chronic inflammation of the middle ear and mastoid
cavity, which presents with recurrent ear discharges
or otorrhoea through a tympanic perforation [1]. The
organisms isolated in CSOM can be aerobes,
anaerobes, mixed or fungi [2].In many cases of
CSOM
the
antibiotics
are
prescribed
indiscriminately, these result in treatment failure, the
emergence
of
drug
resistant
microbes,
superinfections and complications ultimately ending
in patient suffering and prolonged treatment costs.
The incidence of chronic suppurative otitis
media is higher in developing countries especially
among low socio-economic society because of
malnutrition,
overcrowding,
poor
hygiene,
inadequate health care, and recurrent upper
respiratory tract infection [3]. The treatment of
CSOM is controversial and subject to change

particularly in the developing countries, the
prevalence and antibiogram of these organisms has
been reported to vary with time and geographical
area as well as continent [4]. Also with the increasing
use of broad spectrum antibiotics, corticosteroids,
cytotoxic chemotherapy and increasing number of
immune deficiency conditions there is increasing
incidence of fungal infections.
The objective of the study was to determine
the fungal and aerobic bacterial etiology of CSOM
and to study the susceptibility of the aerobic bacterial
isolates.

Materials and Methods
This prospective study was conducted for a
period of 1 year (Jan-Dec 2012) at Chettinad
Hospital and Research Institute located at the
outskirts of Chennai. Written informed consent was
obtained at enrollment. A total of 100 patients
clinically diagnosed of CSOM were included in the
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study. Inclusion criteria: Samples were collected
aureus 7 (10%), Proteus mirabilis 4 (6%), Proteus
from patients attending the ENT OPD and of all age
vulgaris 1 (1%), Acinetobacter 4 (6%) and Beta
groups who were clinically diagnosed with CSOM.
hemolytic streptococci 1(1%).
Exclusion criteria: Cases with duration of ear
In this study, among the 67 positive isolates,
discharge less than 2 weeks and with history of
8 isolates were obtained from mixed culture.
antibiotic drops for the last ten days.
Pseudomonas aeruginosa was predominantly mixed
After obtaining consent from the patient, the
with different bacteria like Proteus vulgaris,
ENT surgeon collected the sample by pulling the
Klebsiella, Staphylococcus aureus, Morganella
pinna of the ear outward, laterally and backwards
morganni, Enterobacter, Citrobacter with 14.2%
after which the sterile swab stick was gently
each.
introduced into the external auditory meatus and then
Out of six fungal isolates two were pure
gently rotated and the pus specimen was collected.
growth, Candida tropicalis was mixed with
Two pus samples were collected from the middle ear
Staphylococcus aureus and Pseudomonas aeruginosa
and the samples were immediately sent to the
was mixed with Aspergillus flavus (Table 3).
microbiology laboratory for fungal and bacterial
All the bacterial strains which were isolated
studies. In the laboratory, out of the two swabs, first
in the present study were tested against various
swab was used for Gram staining, acid fast staining
antibiotics. The overall sensitivity pattern of
and KOH mount. The ear discharges were examined
pseudomonas is shown (Figure 1).Highest sensitivity
microscopically (in 10% potassium hydroxide) for
was seen with amikacin and imipenem (100%). The
the presence of epithelial cells, pus cells, budding
other Enterobacterceae were also most susceptible to
yeast cells, fungal hyphae and spores, etc. The
amikacin and piperacillin –tazobactam.
second swab was inoculated on blood agar,
MacConkey’s agar and chocolate agar media and
Table 1: Results of bacterial and fungal cultures
was incubated at 37oC for 24hrs. The organisms
Pure bacterial isolates
67
81%
were identified by using standard procedure [5]. The
antimicrobial susceptibility of the aerobic bacterial
isolates was performed by Kirby Bauer’s disc
Pure fungal isolates
6
7%
diffusion method. A part of the discharge from
second swab was cultured on Sabouraud’s dextrose
Mixed bacterial isolates
8
10%
agar with chloramphenicol and was examined for
Mixed bacterial and fungal isolates
2
2%
gross and the microscopic morphology of the fungi.
The yeasts were identified by performing Grams
Total
83
100%
stain, standard biochemical tests and inoculating on
chrome agar. Lactophenol cotton blue mount and
slide culture was performed for identifying molds.

Results
Out of the 100 samples processed, the
number of samples which yielded pure bacterial
growth were 83 (83%), commensals 7 (7%) and no
growth was observed in 10(10%). Of the 83 positive
samples (Table 1), monobacterial isolates were
67(81%), pure fungal isolates were 6 (7%), mixed
bacterial isolates were 8 (10%), and mixed bacterial
and fungal isolates were 2 (2 %) (Table 1 ).
The incidence of otitis media was the highest
(38%) in < 20 year age group followed by 20-40yrs
(34%) and >41yr the incidence was 28%. The
number of female patients was 53% compared to
number of male patients which was 47%. Out of 67
pure bacterial isolates (Table 2) the predominant
bacteria was Pseudomonas aeruginosa in 40 (60%),
followed by Klebsiella 11 (16%), Staphylococcus

Table 2: Bacterial isolates in CSOM
Bacterial isolates

No.

%

Pseudomonas aeruginosa

40

60

Klebsiella

11

16

Staphylococcus bureaus

7

10

Proteus mirabilis

4

6

Proteus vulgaris

1

1

Acinetobacter

4

6

Beta haemolytic Streptococci

1

1

International Journal of Research in Health Sciences. Oct–Dec 2013 Volume-1, Issue-3

200

Saraswati Jayanthi et al- Bacterial and fungal etiology of chronic suppurative otitis media
www.ijrhs.com
which the causative agent of otitis media is
Table 3: Fungal isolates in CSOM
Pseudomonas aeruginosa(45.5%) followed by
Staphylococcus aureus (37.7%), Klebsiella (9.1%), β
Fungal isolates
Number Percentage
haemolytic Streptococci (2.9%) and
Proteus
mirabilis (2%) [6].
Aspergillus niger
2
33
A study from Pondicherry on CSOM in
children shows that Pseudomonas aeruginosa being
Aspergillus flavus
1
17
the most predominant isolate constituting about 32%
(72 discharging ears) of the total isolates followed by
Candida tropicalis
1
17
Proteus mirabilis (20% of isolates) and
Staphylococcus aureus (19% of isolates) [7].
Candida krusei
1
17
Sharma et al from eastern Nepal, found a
predominance of Pseudomonas aeruginosa (36.4%),
followed by Staphylococcus aureus (30.2%) from a
Syncephalastrum
1
17
total of 322 swab cultures. In this study gram
negative organisms accounted 58% of total isolates
and gram positive organisms constituted 22%
Figure 1: Antibiotic susceptibility pattern of
isolates [8].
Pseudomonas (in %)
The increased rate of isolation of
Pseudomonas aeruginosa has its own implications, as
this organism is an important cause of nosocomial
ceftazidime
97
infections and has developed resistance to even many
potent antibiotics. Pseudomonas infections are
Aztreonam
94
mostly seen where there is discontinuity of normal
Cefipime
90
skin or when normal flora is replaced by it due to
Meropenem
83
constant use of topical antibiotics. The easy
availability of the over the counter topical antibiotic
Imipenem
100
drops and their rampant use breeds an environment
Tobramycin
94
where organisms like Pseudomonas can grow and
cause serious intra and extra cranial complications.
Gentamicin
71
Among the 100 samples, fungus was isolated
Carbenicillin
98
in 7% of the cases, Aspergillus species accounting
Ofloxacin
77
for almost for 49% of the fungal isolates. In a
Singapore study on 90 patients of otitis media, Loy et
Piperacillin Tazobactam
100
al found that fungi accounted for 8.8% of the
Ciprofolxacin
74
isolates and that the fungal organisms which were
Amikacin
100
commonly isolated were Aspergillus sp (33.3%),
followed by Candida sp (22.2%)which is similar to
0
20 40 60 80 100 120
our finding [9].
All the strains which were isolated in the
present
series
were tested against various antibiotics.
Discussion
Amikacin (100%) was found to be the most effective
India is one of the countries with high
drug, followed by piperacillin- tazobacam (100%)
prevalence of CSOM [1]. In this study a total of 100
and ceftazidime (98%) for Pseudomonas. Mansoor et
samples were collected of which bacterial isolates are
al showed that amikacin was active against 96% of
more predominant (81%). In bacteria, gram negative
the isolates of Pseudomonas, followed by
bacilli mainly Pseudomonas aeruginosa (60%) is
ceftazidime (89%) [10]. In a study done at Vellore it
the common organism causing CSOM followed by
was observed that Pseudomonas was sensitive to
Klebsiella (16%), Proteus mirabilis (6%), Proteus
Piperacillin in 94% isolates, Ceftazidime in 83% and
vulgaris (1%), Acinetobacter(6%) other bacterial
Amikacin 81% [11].
isolates are Staphylococcus aureus(10%), Beta
Many studies have found that Staphylococcus
haemolytic Streptococci(1%).
aureus
as second most predominant etiologic agent of
In a study of 100 cases of CSOM by
CSOM
but in our study Klebsiella species was
Harvinder Kumar et al similar results were seen in
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second most commonly isolated isolate [11-13]. Our
Burden of Illness and Management options. Geneva:
study shows that gram negative rods outnumber the
World Health Orgnization;2004.p.9-23. accessed
gram positive organisms in CSOM as reported in
September
3,2013,
some studies [6, 10, 14]. These result shows that the
http://www.who.int/pbd/deafness/activities/hearing_c
bacteriology and the antibiotic sensitivity pattern of
are/otitis_media.pdf
chronic suppurative otitis media are different in
2.Brook I. Microbiology and management of chronic
different regions. Therefore evaluation of
Suppurative Otitis mediain children. J trop Pediatr
microbiological pattern in local area becomes helpful
2003;49:196-9
in prescribing empirical antibiotics for successful
3.Prakash R, Juyal D, Negi V, Pal S, Adekhandi S,
treatment of otitis media and thus minimizing its
Sharma et al. Microbiology of chronic suppurative
complications and emergence of resistant strains.
otitis media in a tertiary care setup in Uttarakhnad
state, India. North Am J Med Sci 2013;5: 282-7.
Conclusion
4.Hassan O, Adayeni. A study of bacterial isolates in
cases of otitis media in patients attending Oautch,
Chronic Suppurative Otitis Media (CSOM)
Ile-Ife. Afr J Exp Microbiol 2007;8: 130-6.
is the most common ear disease which is encountered
in day to day clinical practice. The disease is
5.Collee JG, Duguid JP, Fraser AG, Marmion BP,
notorious for causing irreversible local destruction of
Simmons A. Laboratory strategy in the diagnosis of
middle ear structure and also the dreadful intracranial
infective syndromes. Mackie and McCartney
complications.
Practical
Medical
Microbiology.
Churchill
Livingstone;
Singapore.14th
ed1996;
53-94.
Pseudomonas aeruginosa species was the
most common isolate and Gram negative bacteria
6.Kumar H, Seth S. Bacterial and fungal study of 100
accounted for almost 89% of all the isolates. Isolates
cases of chronic suppurative otitis media. J Clin
were most susceptible to amikacin, piperacillin –
Diagn Res 2011; 5(6): 1224-1227
tazobactam and ceftazidime. Fungal isolates were
7.Madana J, Yolmo D, Kalaiarasi R, Gopalakrishnan
seen in 7% of the samples. So it is desirable for
S, Sujatha S. Microbiological profile with antibiotic
laboratory to culture all cases of CSOM for bacteria
sensitivity pattern of cholesteatomatous chronic
and fungus on a routine basis. Since the prolonged
suppurative otitis media among children. Int J Pediatr
use of broad spectrum antibiotics and / or steroid ear
Otorhinolaryngol. 2011 Sep; 75(9):1104-8.
drops may cause suppression of the bacterial flora
8.Sharma S, Rehan HS, Goyal A, Jha AK,
and the subsequent emergence of fungal flora.
Upadhyaya S, Mishra SC, et al. The bacteriological
Continuous
and
periodic
evaluation
of
profile in chronic suppurative otitis media in eastern
microbiological pattern and antibiotic sensitivity of
Nepal .Trop Doct. 2004; 34 (2):102-4
isolates is necessary to decrease the potential risk of
9.Loy Ah, Tan AL, Lu PK. Microbiology of chronic
complications by early institution of appropriate
suppurative otitis media in Singapore. Singapore
treatment. All this suggests that correct
Med J 2002:43:296-9.
identification, knowledge of the pathogens and
10.Mansoor T, Musani MA, Khalid G, Kamal M.
judicious use of antibiotics is need of the hour.
Pseudomonas aeruginosa in chronic suppurative
otitis media: Sensitivity spectrum against various
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