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ABSTRACT 
Otitis media is an inflammatory condition of the middle ear cleft which may be acute or chronic 
and may or may not suppurate. Chronic Suppurative Otitis Media (CSOM) is a common problem 
in the practice of Otology and a major health issue in the developing world with serious 
complications if not well managed. Cost effective management of the disease depends on the 
knowledge of causative micro-organisms and their antimicrobial susceptibility in the region of 
clinical practice. This work is aimed at identifying the type of aerobic bacterial isolates and their 
antimicrobial susceptibility pattern for effective treatment of uncomplicated CSOM. It was a 
hospital base prospective study of aerobic bacteriology of CSOM in patients attending ENT Out-
patient clinic. The study was carried out between January and December 2013, in males and 
females between the ages of 1 to 80 years who had a clinical diagnosis of CSOM. After 
obtaining informed consent from patient/guardian, sterile swab-sticks were used to collect the 
specimen of the discharge from patient’s ear prior to first treatment. Collected samples were sent 
for bacterial cultures and sensitivity test to identify the aerobic bacteria. Sensitivity tests were 
based on disc diffusion methods. Results showed that 70% of the cultures yielded monomicrobial 
agents, 25% polymicrobial and 5% were sterile. Pseudomonas aeruginosa (34.2%) was the 
commonest aerobic bacteria isolated and Imipenem had the highest antimicrobial susceptibilty. 
This knowledge is essential in treating patients with uncomplicated CSOM in Kogi State and it’s 
immediate environment. 
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INTRODUCTION 

Otitis media is an inflammatory condition of 

the middle ear cleft which may be acute or 

chronic depending on the disease duration. 

Acute when it is less than 3 months and 

chronic when it is greater than 3 months. It 

may or may not suppurate depending on the 

disease course. Risk factors include parental 

low level of education, passive smoking, 

children who were not breast-fed, craniofacial 

anomalies, multiple episodes of acute otitis 

media (Loy et al., 2000), attending daycare, 

living in crowded conditions as in members of 

a large family, low socio-economic status and 

recurrent upper respiratory tract infections 

(Ogbogu et al., 2013). Chronic Suppurative 

Otitis Media (CSOM) is a chronic 

inflammation of the middle ear cleft with 

tympanic membrane perforation and recurrent 

otorrhea through the perforation. It is a 

commonly encountered problem in the 

practice of Otology the world over with a high 

incidence in the developing world due to afore 

mentioned risk factors (Verhoeff et al., 2006). 

The global burden of CSOM is estimated to be 

about 65 to 330 million individuals with 60% 

(39 to 200 million) of them suffering from 

significant hearing impairment (Chirwa et al., 

2015). It has been shown that over 90% of the 

burden is borne by developing countries in 

Southeast Asia, the Western Pacific Region, 

and Africa (Chirwa et al., 2015). In Nigeria, it 

is said to be the commonest cause of persistent 

mild to moderate hearing impairment in 

children and young adults (Ologe et al., 2002).  

Effective management of the disease depends 

on the knowledge of causative micro-

organisms and their antimicrobial sensitivity 

in the region of clinical practice (Sanjana et 

al., 2011). It has been found that causative 

bacterial predominance and antimicrobial 

sensitivity pattern change over time (Loy et 

al., 2000), it become necessary therefore, to 

have an update of the antimicrobial agents and 

their susceptibility pattern.  

MATERIALS AND METHODS 

This was a hospital base prospective study of 

aerobic bacteriology of CSOM in patients 

attending ENT Out-patient clinic. The study 

was carried out between January and 

December 2013, in male and female patients 

between the ages of 1 to 80 years who had a 

clinical diagnosis of CSOM. Convenience 

sampling technique was used and the sample 

size calculated using Fisher’s formula. After 

obtaining informed consent from 

patient/guardian, sterile swab-sticks were used 

to collect the specimen of the discharge from 

patient’s ear prior to first treatment. All 

specimens were inoculated on blood and 

MacConkey’s agar plates. Plates were 

incubated overnight at 37°C. Bacterial growth 

identified using colonial morphology, Gram 

stain results and key biochemical reactions. 

All bacterial isolates were subjected to 

antimicrobial susceptibility testing using 

Kirby-Bauer   method using selected antibiotic 

panel according to Clinical and Laboratory 

Standard Institutes (CLSI.).  

RESULTS  

A total of 1,056 patients were seen and 132 

patients (12.5%) had clinical diagnosis of CSOM. 

24 were on antibiotic 1 week prior to first visit 

and 12 declined test for personal reasons. The 

remaining 96 patients who had swab 

microscopy, culture and sensitivity tests were 

46 males and 50 females, with a male to 

female ratio of 1:1.1. Among them, 14 
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patients had swab tests in both ears resulting 

110 samples that were analyzed.  Age 

range was 1-80 years with a median age of 

14.18 years. The age group 0-10 years was 

more affected by the disease. About 70% of 

the cultures yielded monomicrobial agents, 

25% polymicrobial and 5% were sterile (Table 

1). Pseudomonas aeruginosa (34.2%) was the 

commonest bacterial agent isolated followed 

by Staphylococcus aureus (24.2%) and 

proteus spp (18.1%). Imipenem was the most 

sensitive antimicrobial agent followed by 

ciprofloxacin, Ofloxacin and ceftriaxone 

(Table 2 and 3). 

Table 1 Age distribution of various morphotypes in CSOM 

Age Group (years) Morphotypes Total 
Monomicrobial Polymicrobial Sterile 

0-10 23 8 3 34 

11-20 21 6 1 28 

21-30 8 6 2 16 

31-40 7 4 1 12 

41-50 5 2 1 8 

51-60 5 1 0 6 

61-70 2 0 0 2 

71-80 3 1 0 4 
Total 74 28 8 110 

 

Table 2 Distribution of various isolates in CSOM 

Type of isolates Frequency (%) 

Pseudomonas aeruginosa 51(34.2%) 

Staphyloccocus aureus 36(24.2%) 

Proteus spp. 18(12.1%) 

Streptoccocus pneumoniae 14(9.4%) 

Klebsiella 14(9.4%) 

Escherichia coli 10(6.7%) 

Diptheroides 6(4.0%) 

Total 149 (100%) 
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Table 3 Antibiotic susceptibility of tested isolates in CSOM 

Tested isolates N Drugs in ug/disc 

 
 
 
P. aeruginosa 
P.  neumococcus 
Klebsiella 
Staph.  areus 
E. coli 
Proteus spp 
Diptheroides 
Total 

 
 
 

 
 
AMP(10) 

 
 
AUG(30) 

 
 
CRO(30) 

 
 
OB(5) 

 
 
CN(10) 

 
 
IPM(10) 

 
 
CIP(5) 

 
 
OFX(5) 

51 0(0.0) 4(0.0) 40(78.4) 9(17.6) 50(98.0) 49(96.1) 49(0.0) 45(96.1) 
14 0(0.0) 8(0.0) 12(85.7) 5(35.7) 12(85.7) 14(100.0) 12(85.7) 12(85.7) 
14 8(57.1) 10(0.0) 10(71.4) 4(28.6) 13(92.9) 14(100.0) 13(92.9) 12(85.7) 
36 6(16.7) 8(0.0) 32(88.9) 8(22.2) 29(80.6) 35(97.2) 35(97.2) 35(97.2) 
10 5(50.0) 5(50.0) 9(90.0) 4(40.0) 8(80.0) 10(100.0) 9(90.0) 10(100.) 
18 4(22.2) 5(0.0) 17(94.4) 3(16.7) 10(55.6) 18(100.0) 17(94.4) 16(88.9) 
6 3(50.0) 2(0.0) 5(83.3) 5(83.3) 6(100.0) 6(100.0) 5(833) 6(100.0) 
149 26(17.4) 42(28.2) 125(83.9) 38(25.5) 120(80.5) 146(98.0) 140(94) 136(91.3 

Number of isolate tested=N, AMX = amoxicillin; AUG = amoxicillin –  clavulanate; CRO = 
ceftriaxone; OB = cloxcillin; CN=gentamicin;  IPM = Imipenem;   CIP = ciprofloxacin; OFX = 
ofloxacin,  N=number of tested isolates. Figures in parenthesis are in percentages. 

                                                       

DISCUSSION 

Chronic suppurative otitis media (CSOM) is a 

common ear disease encountered all over the 

world but more common in the developing 

world. Okafor et al., (1984) had shown in a 

study that children with better living 

conditions whose parents are well to do were 

less prone to the disease.  

The prevalence of Chronic suppurative otitis 

media (CSOM) varied from country to 

country and from one ethnic group to another. 

The worldwide prevalence of CSOM is said to 

be 65-330 million people, and with 39-200 

million (60%) suffering from clinically 

significant hearing impairment (Acuin et al., 

2007). In Nigeria, studies by Ologe et al 

(2002, 2003) had shown the prevalence to be 

5% and 6% respectively.  

A broad range of complications may be 

associated with inadequately treated or 

untreated CSOM such as hearing loss, chronic 

mastoiditis, petrositis, labyrinthitis, otogenic 

tetanus, lateral sinus thrombosis, meningitis, 

and facial nerve palsy (Mohammed et al., 

2000). Selection of any antibiotic is influenced 

by its efficacy, resistance to bacteria, safety 

and cost. Knowledge of the local microbial 

pattern causing CSOM and their antibiotic 

sensitivity is therefore essential to start an 

effective and cost-saving treatment (Igbal et 

al., 2011). Pseudomonas aeruginosa, 

Staphylococcu aureus, Proteus species, and 

Klebsiella species were the main organisms 

found in this study which is consistent with 

previously documented studies in literature 

(Ologe et al., 2003, Igbal et al, 2011). 

Imipenem was the most susceptible 

antimicrobial agent found in this study but 

very expensive in terms of cost. Others 

include ciprofloxacin, ofloxacin, ceftriaxone 

and gentamicin in decreasing order of 

susceptibility. In India, Singh et al. (2012) 

found ciprofloxacin as the most susceptible 

antibiotic while Ologe et al. (2003) in Ilorin, 

Nigeria found cloxacillin to be most 

susceptible. 

 



S.A. Ogah and J.I. Ogah                                                 Nig. J. Pure & Appl. Sci. Vol. 29 (2016) 

Nig. J. Pure & Appl. Sci. Vol. 29 (2016): 2695-2699 
 

Page | 2699

CONCLUSIONS 

The bacteriology of CSOM in Lokoja, Kogi 

State, Nigeria is similar to what obtained in 

other parts of the country and in present day of 

multiple antimicrobial resistances, swab 

culture is of importance for cost effective 

treatment. 
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