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Background:  Otitis media is an inflammation of the middle ear. It is most commonly caused 

by different bacterial pathogens. These pathogens may damage the normal defenses of the 

epithelial cells and result in otitis media.                                                                                                                                                                                       

Objective: To study the aetiology and antibiotic sensitivity pattern of bacterial pathogens 

among Sudanese children with otitis media.    

Materials and methods: The study was carried out at Khartoum Ear, Nose, and Throat 

(ENT) Teaching Hospital (Sudan) from April to June, 2012. Fifty ear swabs were collected, and 

pathogenic bacteria were isolated and identified as per standard conventional bacteriological 

techniques. The Kirby-Bauer method was used for determining the susceptibility pattern of the 

isolated bacterial species. The antimicrobial discs used were amikacin, ceftazidime, 

chloramphenicol, aztreonam, tetracycline, piperacillin, imipenem, ciprofloxacin, and methicillin.                                                                           

Results: A total number of 50 patients with symptoms of otitis media were enrolled in this 

study. Children aged 1-3 years were the majority (48%) of the patients investigated. Patients 

investigated were 68% males, and 32% females. Staphylococcus aureus was found to be the 

most common pathogen isolated (30%). All isolated organisms were found susceptible to 

ciprofloxacin, amikacin, piperacillin, and ceftazidime. Also all isolates were found resistant to 

aztreonam.                                                                                                                                           

Conclusion: Staphylococcus aureus was the predominant bacterial species isolated, and 

amikacin was the drug of choice for treatment of otitis media. 
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Introduction  

Otitis media is an inflammation of the middle ear. It occurs in the area between the tympanic 

membrane and the inner ear, including the Eustachian tube. It is one of the two categories of ear 

inflammation that can underlie what is commonly called an earache, the other being otitis 

externa.  
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Diseases other than ear infections can also cause ear pain, including cancers of any structure that 

shares nerve supply with the ear and shingles which can lead to herpes zoster infection. Otitis 

media is most commonly caused by bacterial pathogens. The most common bacterial pathogens 

are Streptococcus pneumoniae, Haemophilus influenzae, and Moraxella catarrhalis. A major risk 

factor for developing otitis media is Eustachian tube dysfunction, which leads to the ineffective 

clearing of bacteria from the middle ear1.                                                                                                              

There is a substantial amount of research on otitis media currently available. Advances in our 

understanding of the genetics, aetiology, pathogenesis and treatment of otitis media and its 

sequelae have been significant. Otitis media affects nearly all children worldwide. New 

pathogens involved in otitis media are still being identified. The proposal that bacteria can 

become more resistant to therapy could have important implications for treatment. Indigenous 

Sudanese children remain at risk of more severe otitis media. Research programs targeting this 

population have been elusive. For children at high risk of otitis media, health care services 

should concentrate on accurate diagnosis, antibiotic treatment of infections, and follow-up of 

affected children. Strategies to minimize the hearing loss associated with otitis media are 

important. Improvements in education, hygiene practices, and living conditions are likely to 

reduce the incidence and severity of otitis media. Studies of these types of interventions are 

needed. Otitis media can lead to serious complications, such as permanent hearing impairment. If 

the infection is not treated, it can spread from the middle ear to other parts of the skull to involve 

the brain. A child’s hearing can be reduced as a result of the constant buildup of fluid in the 

middle ear 2.                                                                                                                                                                

Hearing impairment that is caused by regular ear infections can affect a child’s language and 

speech development, increasing their risk of developing speech and language difficulties 1. These 

complications justify studying this problem.  

 Materials and methods                
 

This was a quantitative, descriptive, cross-sectional, facility-base, case study. It was conducted at 

Khartoum Ear, Nose, and Throat (ENT) Teaching Hospital (Sudan) from April to June, 2012. 

Selection of cases was based on a convenience, non-probability sampling. Sample size was 50 

children with symptoms of otitis media. Data were analyzed by using the statistical package for 

social science (SPSS) program. Approval to run the study was taken from Al Neelain University 

(Khartoum, Sudan). Permission to collect clinical specimens from children was granted from 

Khartoum ENT Teaching Hospital. Verbal consent was obtained from parents of children 

investigated. An interviewing questionnaire was designed to collect and maintain all the 

demographical data and clinical information of each case.                                                                                

Specimens were collected by using a focused light to examine children’ ears for discharge and 

ear swabs were taken using sterile cotton swab. Only outer discharge was swabbed to avoid 

contamination by commensal normal flora. The swab was inoculated into Ames transport media. 
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The swabs were inoculated on plates of blood agar, chocolate agar and Mac Conkey agar. The 

blood agar and Mac Conkey agar were incubated aerobically at 37°C overnight, and chocolate 

agar was incubated under CO2 for 48 hours. Identification of bacterial species was done by direct 

and indirect Gram stain, colonial morphology, and biochemical reactions. The biochemical 

reactions included were catalase test, coagulase test, DNase test, mannitol fermentation, Kligler 

iron agar, indole test, citrate utilization test, urease test, motility test, and oxidase test. 

Antimicrobial susceptibility testing was performed by Kirby-Bauer agar disc diffusion technique. 

The turbidity standard McFarland was employed to standardize the inoculums concentration. The 

Muller-Hinton agar media were used; and plates were incubated aerobically at 37°C overnight. 

The antimicrobial discs used were: amikacin (30 mcg) /disc, ceftazidime (30 mcg), 

chloramphenicol (30 mcg), aztreonam (30 mcg), tetracycline (30 mcg), piperacillin (100 mcg), 

imipenem (10 mcg), ciprofloxacin (1 mcg), and methicillin (5 mcg). Zone of inhibition was 

measured in millimeter using a measuring scale; as per the National Committee of clinical 

Laboratory standard (NCCLS). 

Results 

A total of 50 children with symptoms of otitis media attending Khartoum ENT Teaching 

Hospital were enrolled in this study. The study population had an average age between 1 to 12 

years with a mean of 2.16 and standard deviation of 1.405. Children aged 1-3 years were the 

majority (48%) investigated. Children investigated were 34 (68%) males, and 16 (32%) females. 

Pathogenic organisms were isolated from 31 male children (62 %) and 15 female children (30%) 

presenting with otitis media (Table I).  

  Table I: Frequency rate of pathogenic bacteria isolated                                                                             

according to gender distribution 

  

Parameters  

 

Males 

 

 

Females 

 

 

Total 

Bacterial growth  31(62%) 15(30%) 46(92%) 

No bacterial growth   3(6%) 1(2%) 4(8%) 

Total 34(68%) 16(32%) 50(100%) 
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Staphylococcus aureus (S.aureus) was found to be the most common pathogenic bacterium 

isolated (30%) from the children studied. The frequency rate of Pseudomonas aeruginosa (P. 

aeruginosa), Escherichia coli (E.coli), and Proteus mirabilis (P. mirabilis) isolated were 28%, 

20%, and 14% respectively. Ear discharge was found to be the most common symptom (88%) 

among the study population. Other symptoms were ear pain (46%) and fever (18%).                                                                                                                                    

All isolated bacteria were found susceptible to ciprofloxacin, amikacin, piperacillin, ceftazidime; 

while all isolates were found resistant to aztreonam. All strains of E.coli, S.aureus, P. mirabilis 

were found susceptible to chloramphenicol and imipenem.  Eight strains of P. aeruginosa 

(57.2%) were found susceptible to chloramphenicol. At the same time, four strains (28.5%) of P. 

aeruginosa were found susceptible to imipenem. All isolated strains of P. mirabilis and 

P.aeruginosa were found resistant to tetracycline and methicillin, and all isolated strains of 

E.coli were found resistant to methicillin. On the other hand, seven strains of E.coli (70%) were 

found susceptible to tetracycline; and strains of S.aureus (73.3%) were found susceptible to 

methicillin (Table II).                                       

Table II: Antibiotic susceptibility of isolated bacteria from children investigated 

S = Sensitive      R = Resistant 
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Antibiotic 

 

E.coli S.aureus P. aeruginosa P. mirabilis 

S (%) R (%) S (%) R (%) S (%) R (%) S (%) R (%) 

Ciprofloxacin 

 

10 

(100) 

0(0) 15 (100) 0(0) 14(100) 0(0) 7(100) 0(0) 

Chloramphenicol 

 

10 

(100) 

0(0) 15 (100) 0(0) 8(57.2) 6(42.8) 7(100) 0(0) 

Amikacin 10 

(100) 

0(0) 15 (100) 0(0) 14(100) 0(0) 7(100) 0(0) 

Piperacillin 10 

(100) 

0(0) 15 (100) 0(0) 14(100) 0(0) 7(100) 0(0) 

Ceftazidime 

 

10 

(100) 

0(0) 15 (100) 0(0) 14(100) 0(0) 7(100) 0(0) 

Imipenem 

 

10 

(100) 

0(0) 15 (100) 0(0) 4(28.5) 10(71.5) 7(100) 0(0) 

Tetracycline 

 

7(70) 3(30) 9(60) 6(40) 0(0) 14 (100) 0(0) 7(100) 

Methicillin 

 

0(0) 10(100) 11(73.3) 4(26.7) 0(0) 14 (100) 0(0) 7(100) 

Aztreonam 

 

0(0) 10(100) 0(0) 15(100) 0(0) 14(100) 0(0) 7(100) 
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Discussion 

Otitis media is the second most common disease of childhood, coming next to the upper 

respiratory tract infection. Otitis media is also the most common cause pushing children to visit 

hospitals. Annually an estimated 16 million hospital visits are attributed to otitis media3. In this 

study 88% of the 50 children investigated were presenting with ear discharge. Also in this study 

Staphylococcus aureus was found to be the most common etiological agent (30 %) of otitis 

media among the children studied. This was followed by P. aeruginosa (24%), Proteus mirabilis 

(14%), and E.coli (20%) respectively.                                                                                                                 

Coker and his colleagues3 studied otitis media in children and found a bacterial frequency rate of 

70%. They also reported isolation of pathogenic bacteria in following order: Proteus species, 

Klebsiella species, coliforms, Staphylococcus aureus, Pseudomonas aeruginosa and Escherichia 

coli. Other workers reported that the most common pathogenic bacteria were: Streptococcus 

pneumoniae (49%), Haemophilus influenzae (37%), Moraxella catarrhalis (9.5%), and 

Streptococcus pyogenes (5%)4.                                                                                                                                                                            

In this context, the antibiotic susceptibility testing showed that the majority of pathogenic 

isolates were susceptible to ciprofloxacin, amikacin, piperacillin, and ceftazidime. These were 

followed by chloramphenicol and imipenem. All isolates showed resistance to aztreonam. 42.8% 

of P. aeruginosa strains were found resistant to chloramphenicol and 71.5% were resistant to 

imipenem. Some E.coli strains (30%) were resistant to tetracycline. 73.3% of S. aureus strains 

were found sensitive to methicillin. All isolated strains of P. aeruginosa and Proteus mirabilis 

were found resistant to tetracycline and methicillin. From this antibiogram it is clear that 

amikacin was the drug of choice for treating otitis media (Table II).                                                                                                                                     

Little and his colleagues5 also reported an antibiotic sensitivity pattern where the majority of 

isolates were sensitive to gentamicin, followed by co-trimoxazole and streptomycin. Most 

organisms showed poor sensitivity to ampicillin and penicillin. They concluded that co-

trimoxazole was the drug of choice for treating otitis media in children.                                                                                                                                

Tähtinen and his workers1 studied the antibiotic susceptibility of pathogens isolated from otitis 

media patients. They found that 96 % of Streptococcus pneumoniae strains were penicillin 

susceptible. On the other hand they reported that all Streptococcus pneumoniae isolates where 

susceptible to amoxicillin, cefuroxime, ceftriaxone, azithromycin and levofloxacin.                                                                              

Conclusion: Staphylococcus aureus was the most common bacterial agent (30%) causing otitis 

media among the children investigated. Amikacin was the drug of choice for treating otitis media 

in children. Otitis media is a major health problem in Sudan, hence effective programs for 

treatment of this condition should be implemented. Routine ear swab culture and antimicrobial 

sensitivity should be carried out to every patient with a discharging ear. This is highly important 

to identify the causative agent and to prescribe the effective drug for treatment of otitis media. 
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