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Abstract                                                                                                                                                  

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

viral, bacterial, or fungal pathogens. These pathogens may damage the normal defenses of the 

epithelial cells and result in otitis media.  

Objective: To study the bacterial and fungal pathogens associated with otitis media infections 

among attendants of Awadh Hussein Hospital (Sudan).                                                                            

Materials and methods: The study was carried out at Awadh Hussein Hospital (Sudan) from 

July to August 2010. Fifty ear swabs were collected, and pathogenic organisms 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 organisms. The 

antimicrobial discs used were: gentamicin, ciprofloxacin, ampiclox, cephotaxime, cephuroxime.                                                                                                                                                             

Results: Patients investigated were 26 (52%) males and 24 (48%) females. From the 50 ear 

swabs collected, 13 specimens (26%) revealed bacterial growth, six specimens (12%) revealed 

fungal growth, while 31 specimens (62%) revealed no growth. Pseudomonas aeruginosa was the 

predominant bacterial species (12%) isolated, followed by Escherichia coli (8%), and Proteus 

mirabilis (6%). Candida albicans (6%) and Aspergillus niger (6%) were the common fungi 

detected. Bacteria isolated were more sensitive to gentamicin (76.9%), and ciprofloxacin 

(69.2%).                                                                                                                                                            

Conclusion: Pseudomonas aeruginosa was the predominant bacterial species isolated, and 

gentamicin and ciprofloxacin are the drugs 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.  
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It is one of the two categories of ear inflammation that can underlie what is commonly called an 

earache, the other being otitis externa. 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 oticus. Otitis media is most commonly caused by infection with viral, 

bacterial, or fungal pathogens. The most common bacterial pathogens are Streptococcus 

pneumoniae, noticeable Haemophilus influenzae, and Moraxella catarrhalis. Among older 

adolescents and young adults, the most common cause of ear infections is Haemophilus 

influenzae. Viruses such as respiratory syncytial virus (RSV) and those that cause the common 

cold may also result in otitis media by damaging the normal defenses of the epithelial cells in the 

upper respiratory tract1.                                                                                                                                          

Otitis media is one of the two categories of ear inflammation that can underlie earache, the other 

being otitis externa. A major risk factor for developing otitis media is eustachian tube 

dysfunction, which leads to the ineffective clearing of bacteria from the middle ear. 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 descriptive, cross-sectional study, conducted at the Ear, Nose and Throat (ENT) Unit 

of Awadh Hussein Hospital (Sudan). The study population was 50 patients with signs and 

symptoms of otitis media infection. Collected data was analyzed by the statistical package for 

social science (SPSS) program. Differences were considered significant when the p-value was 

<0.05 and a 95% confidence interval were attained. Approval to run the study was taken from the 

administration Awad Hussein Hospital (Sudan); and verbal consent was obtained from all 

patients studied. Data were collected using structural questionnaire that covered demographical 

data and general symptoms of otitis media.                                                                                                               

Specimens were collected by a medical officer. Ear discharge was collected using a sterile cotton 

wool swab, taking care not to contaminate the swab. The ear discharge swab was inserted in 

Amies transport medium, breaking off the swab stick to allow the bottle top to be replaced 

tightly. The specimens were labeled and sent with a request form to the microbiology laboratory. 

In the laboratory, the swab was evenly spread to make a smear on a microscope slide. The smear 

was allowed to air-dry in a safe place, fixed and stained by Gram stain.                                                                     

A potassium hydroxide preparation was made for detection of fungal infections. The potassium 

hydroxide preparation was performed by mixing a small amount of the specimen with a drop of 

potassium hydroxide, 200 g / l (20 % w/v) on a slide, and covered with a cover-glass. After 10 

minutes (or when the preparation had become sufficiently clear) the preparation was examined  
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microscopically using the 10X and 40X objectives with the condenser iris diaphragm closed 

sufficiently to give good contrast. If a fungus was detected (presence of hyphae, buds or spores) 

the specimen was inoculated on a plate of Sabouraud agar and sealed with an adhesive tape. 

Lactophenol cotton blue stain is formulated with lactophenol (which serves as a mounting fluid) 

and cotton blue. Organisms suspended in the stain are killed due to the presence of phenol. The 

high concentration of the phenol deactivates lytic cellular enzymes thus the cells do not lyse. 

Cotton blue is an acid dye that stains the chitin present in the cell walls of fungi. The lactophenol 

cotton blue stain was performed by placing a drop of the stain in the center of a clean slide.        

A fragment of the fungus colony (taken 2-3 mm from the colony edge) was removed using an 

inoculating needle or MycoMount adhesive strips. Then the fragment was placed in a drop of the 

stain and teased gently. A cover-glass was applied (without pushing down or tapping the cover-

glass to avoid dislodge the conidia from the conidiophores). The preparation was examined 

under low and high dry magnification for the presence of characteristic mycelia and fruiting 

structures.                                                                                                                                                               

Bacterial culture the specimen was made by inoculating blood and Mac Conkey agar and 

incubated at 37º C overnight. If the patient is a child, the specimen was also inoculated on 

chocolate agar and incubated in a carbon dioxide enriched atmosphere at 35-37º C for up to 48 

hours. Also a kanamycin blood agar for anaerobic incubation (if the infection is chronic) was 

inoculated. Kanamycin would inhibit the growth of commensals and enhances the growth of 

anaerobes. Thus this medium was incubated anaerobically for up to 48 hours, checking for 

growth after overnight incubation.                                                                                                                        

Sabouraud agar was inoculated and incubated at 37ºC for 2 days. If a fungus was detected, the 

specimen was inoculated on a plate of Sabouraud agar, sealed with adhesive tape, and incubated 

at room temperature for up to 6 days. The colonies were examined morphologically for size, 

consistency, convex, hemolysis and ability to ferment lactose.                                                              

Identification of bacteria was conducted by using the biochemical tests: oxidase test, indole 

production, motility, urease production, Kligler iron agar test, citrate utilization, catalase test, 

coagulase test, DNase test, mannitol fermentation.                                                                                                    

Identification of Candida albicans was performed by the germ tube test (GTT) that helps in 

detecting sprouting yeast cells with tube-like out growths from the cells.                                                             

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

Discs of blotting paper were impregnated with a known volume and appropriate concentration of 

an antimicrobial, and these were placed on a plate of sensitivity testing agar inoculated with the 

test organism. The antimicrobial diffuses from the disc into the medium following overnight 

incubation; the culture is examined for areas of no growth around the discs (zones of inhibition). 

The antimicrobial discs used were: gentamicin, ciprofloxacin, ampiclox, cephotaxime and  
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cephuroxime. The turbidity (opacity) standard (equivalent to an overnight broth culture) was 

prepared to match the suspension of the test organism. The Muller-Hinton agar media were used; 

and plates were incubated aerobically at 37°C overnight. Zone of inhibition was measured in 

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

standard (NCCLS).  

Results    

Patients investigated were 26 (52%) males and 24 (48%) females. The age range 1-15 years was the 

most susceptible (36%); and the age range 61 years and over was the least susceptible (2.0%) to 

otitis media infection. I4 patients (28%) had a family history of otitis media.                                                                                                                                                    

In this study 50 ear discharge swabs were collected from patients suffering of otitis media. From 

these, 13 specimens (26%) revealed bacterial growth, six specimens (12%) revealed fungal growth, 

while 31 specimens (62%) revealed no growth.                                                                                          

Pseudomonas aeruginosa was the predominant bacterial species (12%) isolated, followed by 

Escherichia coli (8%), and Proteus mirabilis (6%). Candida albicans (6%) and Aspergillus niger 

(6%) were the commonest fungi detected.                                                                                                    

Antibiotic sensitivity tests revealed that all strains were resistant to one or more of the antibiotics 

tested (Table I). The overall resistance of bacteria isolated was observed to be highest to 

cephotaxime and cephuroxime (76.9%); followed by ampiclox (61.5%). The least resistant bacteria 

were against gentamicin (23.1%) and ciprofloxacin (30.8%). It was apparent that bacteria isolated 

were more sensitive to gentamicin (76.9%), followed by ciprofloxacin (69.2%). 

Discussion 

The study results showed that the predominant microorganism isolated was Pseudomonas 

aeruginosa (12%), followed by Escherichia coli (8%), Proteus mirabilis (6%), Candida albicans 

(6%), & Aspergillus niger (6%). These finding agree with results obtained by Kurnaz in Turkey 

(2002) who also found that the commonest causative organism was Pseudomonas aeruginosa3.                 

Also Weekwerth and Martins (2009) carried out a similar study in Brazil and found that 

Pseudomonas aeruginosa was the most common organism isolated4. Another study was 

performed in Malaysia (1992) by Fliss and his colleagues. They found that Pseudomonas 

aeruginosa was the predominant microorganism isolated5. On the other hand, Staphylococcus 

aureus and Pseudomonas aeruginosa were the commonest bacterial species reported by Brook in 

20086.                                                                                                                                                                               

In Nepal (2007) Singh and Dutta studied the microorganisms associated with discharging otitis 

media. They found Staphylococcus aureus to be the most common organism detected7. Arguedas 

(1998) studied the microbiology of acute otitis media among Costa Rican children. He reported 

Streptococcus pneumoniae as the major bacterium isolated, followed by Haemophilus influenzae 

in second place8.                                                                                                                                     

Anwar and his colleagues (1997) studied the sensitivity pattern of Pseudomonas aeruginosa, and  
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they found gentamicin to be active against 81% of the isolates9. This result was similar to the 

findings of the present study where gentamicin was active against 83.3% of Pseudomonas 

aeruginosa isolates.   

Table (I):    Sensitivity pattern of organisms isolated 

 

Organisms 

isolated 

Antibiotics   

G C AX CXM CXT 
 

Ps. aeruginosa 
5 4 2 1 1 

E. coli 3 3 1 1 1 

P. mirabilis 2 2 2 1 1   

Total 10 9 5 3 3  

% of resistant 

organisms 

23.1 30.8 61.5 76.9 76.9   

 

             G: Gentamicin     C: Ciprofloxacin     AX: Ampiclox                                                                            

CXM: Cephotaxime     CTX: Cephuroxime 

 

Alho and his co-workers in their study of recurrent acute otitis media, they reported that 

Pseudomonas, Proteus and E. coli were all sensitive to gentamicin, and they were resistant to the 

commonly used antibiotics10. In this context, the sensitivity of these organisms to gentamicin 

was 83.3%, 66.7%, and 75% respectively.                                                                                                                 

In the present study, the organisms isolated were more sensitive to gentamicin (76.9%), followed 

by ciprofloxacin (69.2%). However, Wellington (2002) reported that the first line antibiotic 

treatment for otitis media was amoxicillin followed by amoxicillin-clavulanate11. Also 

azithromycin had been shown to be as effective in treatment of acute otitis media amoxicillin3.    

From this study we could recommend that it is the responsibility of both the clinician and the 

bacteriologist to identify the causative agent of otitis media, and to determine the antimicrobial 

agent required to eradicate this agent. Also gentamicin and ciprofloxacin may be the drugs of  
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choice for treatment of otitis media especially when laboratory facilities are not feasible. 

Conclusion: There was no significant difference in the frequency rate of otitis media between 

males or females. However, the age range 1-15 years was the most susceptible to otitis media. 

Pseudomonas aeruginosa was the predominant bacterial species isolated and Candida albicans 

and Aspergillus niger were the commonest fungi detected. Bacteria isolated were more sensitive 

to gentamicin and ciprofloxacin. 
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