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Abstract
Objective: To assess the frequency of bacterial agents in chronic suppurative otitis media and the antibiotic
susceptibility patterns of isolates among patients.

Methods: A total of 185 patients clinically diagnosed with chronic suppurative otitis media were interviewed and
middle-ear effusion samples were collected using sterile swabs. All bacterial isolates were identified by
conventional microbiological methods. Antibiotic susceptibility patterns of the isolates were determined by
Kirby–Bauer disc diffusion.

Results: Staphylococci spp. (64.9 per cent) were the most prevalent bacteria isolated, followed by Klebsiella spp.
(12.9 per cent) and Pseudomonas aeruginosa (10.3 per cent). The most effective antibiotic for treatment of bacterial
chronic suppurative otitis media was ciprofloxacin. Statistical analysis showed no significant difference in bacterial
infestations among chronic suppurative otitis media patients and the antimicrobial susceptibility patterns of the
bacterial isolates based on gender and age (p> 0.05).

Conclusion: Our findings highlight the importance of a continuous and periodic evaluation of the bacteriological
profile and antibiotic susceptibility patterns in chronic suppurative otitis media patients for efficacious treatment of
the infection.
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Introduction
Chronic suppurative otitis media (CSOM) remains one
of the most common childhood diseases, prevalent
mostly in developing countries.1,2 The infection is char-
acterised by chronic inflammation of the middle ear and
mastoid cavity, with tympanic membrane perforation.
Chronic suppurative otitis media most often occurs in
the first 6 years of life, and contributes to a signi-
ficant disease burden worldwide, estimated at 65–330
million people, with 28 000 deaths per annum.3,4

Chronic suppurative otitis media has a profound
impact on society in terms of hearing, and can have dan-
gerous adverse effects in the absence of timely interven-
tion. Many of these complications have been reduced to
a greater extent with the invention of antimicrobial
agents. Nevertheless, overuse of antibiotics can lead to
the emergence of organisms that are resistant to the com-
monly used drugs.5–7 The control of CSOM poses a
great therapeutic challenge given its recurrent nature
and the development of resistant pathogenic organisms.
Knowledge of the common causative organisms is
essential for efficacious treatment of this infection.8,9

Most of the microbiological studies on CSOM
have shown that the common bacteria found in
CSOM are Escherichia coli, Pseudomonas aeruginosa,
Staphylococcus aureus, Proteus spp. and Klebsiella
spp., with methicillin-resistant S aureus (MRSA) iso-
lated in some cases. However, the type of bacteria
associated with CSOM varies depending on the geo-
graphical area and other factors.9,10

It is important to know the major bacterial aetiolo-
gies of CSOM and their antibiotic susceptibility pat-
terns, both for selection of the most appropriate
treatment regimen and prevention of the emergence
of resistant strains. This study aimed to evaluate the
bacteriological profiles and antibiotic sensitivity pat-
terns of CSOM patients admitted to the ENT clinic of
Birjand Imam Reza Hospital, Iran.

Materials and methods

Study population

This cross-sectional descriptive-analytical study com-
prised a total of 185 patients clinically diagnosed with
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CSOM who were admitted to the ENT clinic of Birjand
Imam Reza Hospital. These patients had received no
antibiotic treatment during the previous 3 days, and
had not suffered any otitis externa or trauma in the
related area. Chronic suppurative otitis media was
defined as otorrhoea through a perforated tympanic
membrane, present for at least two to six weeks.4,11

Ethical committee approval was obtained before
starting the study. In addition, all 185 enrolled patients
signed informed consent forms.

Sample collection

Middle-ear discharge was collected from the patients, by
an ENT specialist, under strict aseptic precautions using
sterile swabs, after cleaning external auditory canal with
a spirit swab. The swab samples were placed on thiogly-
collate broth media and immediately sent to the micro-
biology laboratory for bacterial studies.

Identification of bacterial isolates

The swab samples were cultured on 5 per cent sheep
blood agar, eosin methylene blue agar and chocolate
agar for isolation of aerobic bacteria, and incubated aer-
obically at 37 °C for 24–48 hours. The isolates grown
were identified according to standard microbiological
and biochemical methods.12

Antibiotic susceptibility of bacterial isolates

The antibiotic resistance profile of the isolates was deter-
mined by the Kirby–Bauer disc diffusion method
using Mast Group discs (Bootle, UK), and the results
were interpreted according to Clinical and Laboratory
Standards Institute guidelines. The antibiotic discs
used included: amoxicillin, ciprofloxacin, erythromycin,
clindamycin, co-trimoxazole, cefoxitin, cephalexin, cef-
ixime, ceftazidime, ceftriaxone, cefazolin, amikacin,
gentamicin and imipenem. For quality controls, the
various standard strains were used based on Clinical
and Laboratory Standards Institute recommendations.13

Statistical analysis

The data were analysed with the Pearson chi-square
test, using SPSS® statistical software (version 21), to
evaluate the statistical significance of associations
between potential variables. P values of less than
0.05 were considered to be significant.

Results
A total of 185 patients with CSOMwere investigated in
this study. The mean age of patients was 36.22 years
(range, 4–86 years), and the majority of the patients
(22.7 per cent) were aged 21–30 years. Of the patients,
40.5 per cent were male and 59.5 per cent were female.

Bacterial isolates

Of the 185 ear swabs processed, bacterial growth was
found in 180 samples (97.3 per cent), while 5 samples
(2.7 per cent) showed no growth. The results revealed
that staphylococci spp. were the most prevalent bacteria

isolated (64.9 per cent), followed by Klebsiella spp.
(12.9 per cent) (Figure 1). Coagulase-negative staphylo-
cocci were the most frequently isolated bacteria from
males (25 isolates from 75 cases, 33.3%) and females
(41 isolates from 110 cases, 37.2%).
Statistical analysis indicated no significant difference

between the type of bacteria causing CSOM and gender
(p= 0.91). The highest frequency of bacteria isolated
from patients belonged to those in the 21–30-year age
group (22.7 per cent). Therewas no significant difference
between the type of bacteria isolated and patient age (p=
0.49).The frequencyof bacteria isolated from thepatients
based on age and gender is shown in Table I.

Antibiotic susceptibility

In our study, S aureus isolates demonstrated ceftazi-
dime resistance in 96.2 per cent of cases and oxacillin
(MRSA) resistance in 93.9 per cent of cases. In add-
ition, there was high resistance of coagulase-negative
staphylococci isolates to oxacillin (91.7 per cent) and
cefixime (75.7 per cent). Staphylococci spp. showed
high rates of susceptibility to clindamycin and cepha-
lexin (Table II). P aeruginosa isolates were completely
resistant to co-trimoxazole and cefixime, but the iso-
lates showed high sensitivity to imipenem (100 per
cent), ciprofloxacin (93.7 per cent) and amikacin
(93.7 per cent). Furthermore, Proteus and Klebsiella
spp. exhibited relatively high resistance to cephalexin
and cefixime. The organisms were highly sensitive to
ciprofloxacin and amikacin (Table III).
Overall, the most effective antibiotic for CSOM

treatment was ciprofloxacin. However, statistical ana-
lysis showed no significant differences in the anti-
microbial susceptibility patterns of the bacteria
isolated from CSOM patients based on patient age
and gender (p> 0.05).

Discussion
Chronic suppurative otitis media is one of the most
common hearing problems, with approximately a 5
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FIG. 1

Frequency of bacterial species distribution among chronic suppura-
tive otitis media patients.
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per cent global incidence, and is particularly prevalent
in developing countries.7,14 Chronic suppurative otitis
media can cause many complications, including mas-
toiditis and meningitis, if not treated properly.
Therefore, identification of the causative organisms is
essential for proper management of CSOM.4,5

In our study, bacterial growth was seen in 97.3 per
cent of CSOM cases, while five of the samples (2.7
per cent) showed no growth. The results of the
current study are in line with the results of other
research.5,15 Our study showed that staphylococci
spp. were the most common bacteria isolated in
CSOM, followed by Klebsiella spp. and P aeruginosa,
which is in line with reports of some other studies in
different parts of the world.2,16 However, other
researchers have reported that P aeruginosa are the
most common isolated pathogenic bacteria in CSOM
patients.4,7 It is noteworthy that very few studies have
been conducted in this field in Iran. In a previous
study, S aureus was the most common aerobic isolate
in CSOM.17 The differences in the spectra of bacteria
causing CSOM imply that sole reliance on empirical
antimicrobial therapy is not appropriate for effective
treatment of affected patients.
The gender and age analysis of this study showed a

variation in the ratio of suspected CSOM patients and

their bacterial infestations. The highest numbers of sus-
pected CSOM patients were aged 21–30 years and the
highest bacterial infestations were also found in this age
group. Loy et al. showed an increased prevalence of
CSOM in those aged 31–40 years.9 In another study,
the highest numbers of cases and bacterial infestations
among CSOM patients were seen in the 11–20-year
age group.16 In contrast, numerous studies have
found that the majority of CSOM patients were aged
less than 20 years.4,18

In our study, there was a dominancy of female com-
pared to male CSOM patients, which is consistent with
some other studies.4,9 However, statistical analysis
indicated that there were no significant differences
between bacterial infestations among the patients in
terms of gender or age.
Antibiotic susceptibility patterns serve as a useful

guideline for choosing the appropriate antibiotic for
CSOM treatment. In the present study, the highest anti-
biotic resistance of S aureus isolates was observed for
ceftazidime, followed by oxacillin. A high rate of
MRSA was observed in our study, similar to other
studies in various countries across the world.19–21

However, some researchers have observed a lower per-
centage of MRSA in CSOM patients.2,22 The high inci-
dence of MRSA in our study was not surprising to us,

TABLE II

RATES OF ANTIBIOTIC RESISTANCE IN
STAPHYLOCOCCI SPECIES

Antibiotic S aureus
(%)

Coagulase-negative
staphylococci (%)

Amoxicillin 90 88
Ciprofloxacin 13.3 10.4
Erythromycin 16.2 32.1
Clindamycin 11.8 8.3
Co-trimoxazole 15 17
Oxacillin 93.9 91.7
Cephalexin 12.8 12.5
Cefixime 91.7 75.7
Ceftazidime 96.2 –
Ceftriaxone 32 –
Cefazolin 26.7 –

TABLE III

RATES OF ANTIBIOTIC RESISTANCE IN GRAM-
NEGATIVE ISOLATES

Antibiotic P aeruginosa
(%)

Klebsiella
spp. (%)

Proteus
spp. (%)

Ciprofloxacin 6.3 5.9 0
Co-trimoxazole 100 30 40
Amikacin 6.3 7.7 0
Cephalexin – 52.9 52.9
Cefixime 100 50 35.7
Ceftazidime 36.4 13.3 40
Ceftriaxone 73.3 10 7.1
Gentamicin 33.3 33.3 23.1
Imipenem 0 – –

TABLE I

PREVALENCE OF BACTERIAL ISOLATES BY AGE AND GENDER AMONG CSOM PATIENTS

Variables Coagulase-negative
staphylococci

S aureus P aeruginosa Klebsiella
spp.

Proteus
spp.

No
growth

Total P-value∗

Gender 0.91
– Male 25 (37.9) 22 (40.7) 9 (47.4) 9 (37.5) 8 (47.1) 2 (40) 75 (40.5)
– Female 41 (62.1) 32 (59.3) 10 (52.6) 15 (62.5) 9 (52.9) 3 (60) 110 (59.9)
Age (years)
– ≤10 0 (0) 1 (1.9) 2 (10.5) 1 (4.2) 0 (0) 2 (40) 6 (3.2) 0.49
– 11–20 10 (15.2) 11 (20.4) 2 (10.5) 2 (8.3) 4 (23.5) 0 (0) 29 (15.7)
– 21–30 15 (22.7) 14 (25.9) 4 (21.1) 5 (20.8) 4 (23.5) 0 (0) 42 (22.7)
– 31–40 8 (12.1) 8 (14.8) 3 (15.8) 5 (20.8) 3 (17.6) 0 (0) 27 (14.6)
– 41–50 17 (25.8) 9 (16.7) 6 (31.6) 3 (12.5) 2 (11.8) 2 (40) 39 (21.1)
– 51–60 9 (13.6) 3 (5.6) 2 (10.5) 5 (20.8) 3 (17.6) 1 (20) 23 (12.4)
– >60 7 (10.6) 8 (14.8) 0 (0) 3 (12.5) 1 (5.9) 0 (0) 19 (10.3)

Data represent numbers (and percentages) of patients, unless indicated otherwise. ∗P values obtained by Pearson chi-square test. CSOM=
chronic suppurative otitis media
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because the patients had undergone several courses of
antibiotic therapy.
The rising prevalence of antibiotic resistance (espe-

cially in developing countries) can be attributed to
the overuse and incorrect use of antibiotics. Although
the S aureus isolates in our study were relatively sensi-
tive to certain cephalosporins, MRSA strains should be
considered resistant to these agents (with the exception
of cephalosporins with anti-MRSA activity), based on
Clinical and Laboratory Standards Institute guide-
lines.13 The current study found a high resistance of
coagulase-negative staphylococci isolates to oxacillin
and cefixime. In our study, staphylococci spp.
showed high rates of susceptibility to clindamycin,
cephalexin and ciprofloxacin. The sensitivity of
staphylococci spp. to ciprofloxacin in our study is con-
sistent with other reports; most investigators also
reported a high sensitivity rate for staphylococci spp.
to fluoroquinolones.17,23

In our study, P aeruginosa isolates showed complete
resistance to co-trimoxazole and cefixime, but the iso-
lates were highly sensitive to imipenem, ciprofloxacin
and amikacin. This is supported by previous studies,
such as those by Agrawal et al.,19 and Nazir and
Kadri.4 Additionally, the present study indicated that
Proteus and Klebsiella spp. showed relatively high
resistance to cephalexin and cefixime, and these patho-
gens showed a high sensitivity to ciprofloxacin and ami-
kacin. In a previous study, amikacin was found to be the
most effective antibiotic against Proteus and Klebsiella
spp. isolated from CSOM patients, followed by imipe-
nem, piperacillin-tazobactam and ciprofloxacin.4

• Knowledge of chronic suppurative otitis
media (CSOM) bacterial aetiologies and
antibiotic susceptibility patterns is essential
for efficacious management

• Staphylococci and Klebsiella spp., followed by
P aeruginosa, were the most common
causative bacterial agents in CSOM

• The high incidence rate of methicillin-
resistant S aureus among CSOM patients is
concerning

• Ciprofloxacin was the most effective antibiotic
for bacterial CSOM treatment

Overall, our study showed no significant differences in
the antimicrobial susceptibility patterns of the bacteria
isolated from CSOM patients based on patient age and
gender. The variation in the antimicrobial resistance
profiles of bacteria causing CSOM in various studies
may be related to differences in geography, local anti-
microbial prescribing practices and the prevalence of
resistant bacterial strains.

Conclusion
Our findings highlight the importance of staphylococci
and Klebsiella spp., followed by P aeruginosa, as the
most common causative bacterial agents of CSOM.
The high incidence rate of MRSA among CSOM
patients is a cause for concern. The use of beta-
lactam antibiotics as an empirical therapy is not recom-
mended when S aureus infection is suspected.
Ciprofloxacin was shown to be the most effective anti-
biotic, with high sensitivities for the most commonly
isolated bacteria associated with CSOM.
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