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Abstract 
This is an aerobic bacteriological study of chronic suppurative otitis media to identify common pathogens and to 
evaluate their antibiotic susceptibility pattern. Hundred and fifty patients who had chronic ear discharge and had not 
received antibiotics recently were selected. Swabs were taken and cultured for bacteria aerobically. Antibiotic testing 
was done using modified Kirby–Bauer disk diffusion method. In addition to the usual antibiotics, three antibiotics 
commonly available as topical ear drops were tested. There were 192 bacterial isolates comprising mainly 
Staphylococcus aureus (36%), Proteus species (32%), Pseudomonas aeruginosa (24%), and coagulase-negative 
Staphylococcus (20%). Among the topical antibiotics, ciprofloxacin had the highest susceptibility rate (89%) for all the 
isolates tested followed by gentamicin (76.5%) and chloramphenicol (59.3%). 
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Introduction 
Chronic suppurative otitis media (CSOM) is a 
chronic inflammation of the middle ear and 
mastoid cavity, which presents with recurrent 
otorrhea through a tympanic perforation. It is a 
massive public health problem, and India is one 
of the countries with highest CSOM prevalence 
where urgent attention is needed (WHO, 2004). 
It is a common cause of hearing impairment and 
can occasionally lead to fatal intracranial 
infections. 

Inadequate antibiotic treatment and poor 
hygiene conditions are related to the 
development of CSOM (WHO, 2004). Bacterial 
predominance and their antibiotic sensitivity 
pattern change over time (Yeo et al., 2007). So, 
knowledge of the local pattern of infection is 
essential to enable efficacious treatment of this 
disorder. As topical antibiotic treatment is often 
effective and seldom harmful, most experts 
would start with a wide-spectrum antibiotic on an 
empiric basis and make a request for cultures if 
drug resistance is suspected (WHO, 2004). The 
purpose of this study was to identify the 
common aerobic bacterial pathogens and to 
evaluate their antibiotic susceptibility pattern 
particularly against topical antibiotics. 
 
Materials and Methods 
Hundred and fifty patients who attended the 
ENT department from January 2010 to March 
2012 were studied. They had perforated 

tympanic membranes with active purulent 
discharge. They did not have any antibiotic 
treatment recently. Aural swabs were collected 
from each patient before instillation of any local 
medication. The swabs were processed for the 
isolation of aerobic bacteria using standard 
bacteriological procedures, and the organisms 
grown were identified according to the standard 
bacteriological methods (Duiguild et al., 2006; 
Forbes et al., 2007).  

The pathogens were tested for their 
antibiotic susceptibility by modified Kirby–Bauer 
disk diffusion method, and the interpretation of 
results was done by using standard guidelines 
(Clinical and Laboratory Standard Institute, 
2012). Apart from the standard antibiotics, 
testing was also done specifically for 
ciprofloxacin, gentamicin, and chloramphenicol, 
which are available locally as topical ear drops. 
The data have been summarized by counts and 
percentages. Sensitivity of the isolates to topical 
antibiotics has been presented with the 
respective 95% confidence interval values. 
 
Results 
A total number of 192 strains were isolated from 
150 patients enrolled in the study. Ninety six 
patients (64%) had a single organism isolated 
from the middle ear culture, while the remaining 
46 patients (30.67%) had two or more 
organisms isolated. Eight patients (5.33%) had a 
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sterile culture with no organisms isolated (Table1).
 
 

 
Table 1: Number of isolates. 

 
Number of Isolates Number of Patients (%) 

0 8  (5.3) 

1 96  (64.0) 

2 42 (28.0) 

3 4 (2.6) 

 
 

The most common causal organisms 
isolated were Staphylococcus aureus (36%), 
Proteus species (32%), followed by 
Pseudomonas aeruginosa (24%), and 

coagulase-negative Staphylococcus (20%) 
(Table 2). The antibiotic sensitivities of the 
pathogens were tested and the results are 
shown in Figures 1–4. 

 
 
 

Table 2: Aerobic bacteria isolated from CSOM cases. 
 

Type of Organism No. of Isolates Patients Infected (%) 

S. aureus 54 36 

Proteus sp. 48 32 

P. aeruginosa 36 24 

CONS 30 20 

Klebsiella sp. 12 8 

Escherichia coli 6 4 

Corynebacterium sp. 3 2 

Streptococcus pneumonia 3 2 

Total 192  

CONS - Coagulase-negative staphylococci 

 
 
 

 
 

Figure 1: Antibiogram of S. aureus. 
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Figure 2: Antibiogram of Proteus sp. 

 
 

 
Figure 3: Antibiogram of P. aeruginosa. 

 
 

 
Figure 4: Antibiogram of coagulase-negative Staphylococcus. 
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Among the three common topical 
antibiotics tested, ciprofloxacin has the highest 
susceptibility rate (89%) of all the isolates 
tested, followed by gentamicin (76.5%) and 
chloramphenicol (59.3%) (Figure 5); 95% 
Confidence interval data of three topical 

antibiotics are presented in Table 3; it is evident 
that sensitivity to gentamicin and ciprofloxacin is 
clearly better than to chloramphenicol. 
Furthermore, sensitivity to ciprofloxacin is also 
significantly better than to gentamicin. 

 
 
 

 
Figure 5: Per cent of total isolates sensitive to topical antibiotics. 

 
 

Table 3: 95% Confidence interval data of three topical antibiotics. 
 
 
 
 
 
 
 
Discussion 
Chronic suppurative otitis media is a chronic 
inflammation of the middle ear and mastoid 
cavity, which presents with recurrent ear 
discharges through a tympanic perforation. 
Through the perforation bacteria gain entry into 
the middle ear. Infection of the middle ear 
mucosa subsequently results in ear discharge. 
Untreated cases of CSOM can result in a broad 
range of complications like persistent otorrhea, 
mastoiditis, labyrinthitis, meningitis, and facial 
nerve paralysis. Some may develop life-
threatening complications like lateral sinus 
thrombosis or brain abscess. Hence, treatment 
needs to be instituted early and effectively to 
avoid such complications.  

The mainstay of treatment for 
uncomplicated CSOM is twofold: meticulous 
aural toilet and instillation of a topical 

antimicrobial agent. The therapeutic use of 
antibiotics is usually started empirically before 
the results of microbiological culture are 
obtained. Selection of any antibiotic is influenced 
by its efficacy, resistance to bacteria, safety, risk 
of toxicity, and cost. Knowledge of the local 
micro-organismal pattern causing CSOM and 
their antibiotic sensitivity is therefore essential to 
start an effective and cost-saving treatment. 

Various bacteriological studies on 
CSOM have shown that the most frequently 
isolated bacteria were P. aeruginosa, S. aureus, 
coagulase-negative Staphylococcus, Proteus 
species, and Klebsiella species (Loy et al., 2000; 
Saini et al., 2005; Maji et al., 2007; Nikakhlagh 
et al., 2008; Madana et al., 2011; Sanjana et al., 
2011). 

The present study shows that active 
CSOM in this region of Andhra Pradesh is 

Topical Antibiotic Sensitive/Total Isolates Sensitive (%) 95% Confidence Interval 

Ciprofloxacin 171/192 89.06 83.86–92.73 

Gentamicin 147/192 76.56 70.05–82.00 

Chloramphenicol 114/192 59.38 52.31–66.07 
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mainly due to S. aureus (36%), Proteus species 
(32%), P. aeruginosa (24%), and coagulase-
negative Staphylococcus (20%). This finding is 
in tandem with the pattern of CSOM infection of 
the other studies mentioned earlier. 

More frequent isolation of fecal bacteria 
like Proteus and water bacteria like 
Pseudomonas indicates that individuals are at 
high risk of infection due to poor hygiene 
conditions (van Hasselt and van Kregten, 2002).  

Staphylococcus aureus was shown to 
be mostly sensitive to ciprofloxacin, clindamycin, 
cephalexin, gentamicin, and chloramphenicol. 
Proteus species were sensitive to piperacillin, 
chloramphenicol, gentamicin, and ciprofloxacin, 
while P. aeruginosa was sensitive to piperacillin, 
ceftazidime, gentamicin, and ciprofloxacin. 
Cogulase-negative Staphylococci may represent 
skin flora contamination and not be a true 
pathogen. However, they were mostly sensitive 
to ciprofloxacin, gentamicin, cloxacillin, and 
clindamycin. 

Review of literature reveals topical 
antibiotics that are effective in the medical 
management of CSOM. The risk of ototoxicity is 
one stumbling block in the widespread use of 
topical antibiotics. But much of the evidence on 
ototoxicity is from animal studies. In addition, 
most of the clinicians were more concerned 
about the very real danger of sensory-neural 
hearing loss from otitis media than with the less 
clear possibility of ototoxicity from topical usage 
of antibiotics. Studies have revealed that 
quinolones like ciprofloxacin are safe and 
effective particularly against P. aeruginosa and 
S. aureus (Agro et al., 1998; Morden and Berke, 
2000; Kardar et al., 2003; Macfadyen et al., 
2005; Masum and Fakir, 2010). 

For the antibiotics commonly available 
locally as topical ear drops, ciprofloxacin was 
shown to be the most effective with high 
sensitivities for the most commonly isolated 
organisms. With specific regard to the three 
most common pathogens isolated, S. aureus 
and Proteus species were found mostly 
sensitive to all three topical antibiotics tested, 
while P. aeruginosa showed resistance to 
chloramphenicol. 
 
Conclusion 
Ciprofloxacin and gentamicin thus appear to be 
the effective first-line topical antibiotics in the 
treatment of active CSOM. However, they 
should be used judiciously to prevent the 
emergence of resistance in these pathogens. 
Continuous and periodic evaluation of 

microbiological pattern and antibiotic sensitivity 
of CSOM is necessary to decrease the potential 
risks of complications by early institution of 
appropriate treatment. We believe that our data 
may contribute to an effective medical 
management of CSOM. 
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