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Abstract                                                                                                                               

Background: Otitis media is an inflammation of the middle ear, which may be 

complicated by perforation of eardrum, mastoiditis and intracranial complications such as 

bacterial meningitis and brain abscess. Chronic otitis media yields a predominantly 

anaerobic flora, including Prevotella spp, and Fusobacterium nucleatum as the principal 

pathogens. Less frequently are Staphylococcus aureus, Pseudomonas aeruginosa , 

Proteus spp. and other Gram negative, facultative bacilli.                                                                                                                                        

Objective: To investigate the bacterial etiology of otitis media among patients attending 

Khartoum Ear, Nose, and Throat Teaching Hospital (KENTTH).                                                                                                                                                             

Materials and methods: This was a descriptive, cross-sectional study investigating 

100 patients presenting with otitis media, and aged 1-70 years old. All patients were 

attending KENTTH (Khartoum, Sudan) during the period from January to March 2016. 

Ear swabs were collected and investigated by the standard microbiological techniques. 

Data was analyzed by the statistical package for social sciences (SPSS) program.                                                                                                                                           

Results: Out of the 100 patients investigated, 60 cases (60%) were found positive for 

bacterial infection. The predominant isolate (23/38.33%) was Staphylococcus aureus 

followed by Pseudomonas aeruginosa (14/23.33%), Escherichia coli (13/21.66%), 

Proteus mirabilis (7/11.66%), and Proteus vulgaris (3/5%). Regarding the sensitivity 

pattern, Gram negative isolates were found highly sensitive (89.1%) to ceftriaxone; and 

Gram positive isolates were found highly sensitive (91.3%) to gentamycin. However, 

Gram negative isolates were found highly resistant (67.5%) against clindamycin; and 

Gram positive isolates were found highly resistant (69.56%) against cefixime. The study 

population were females (31/31%), and males (29/29%).                                                                                                                                                       

Conclusion: Staphylococcus aureus was the most prevalent etiological agent of otitis 

media. High sensitivity rates of the bacterial isolates were towards gentamycin and 

ceftriaxone; and high resistance rates were against clindamycin and cefixime.     
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Introduction  

The ear is comprised of three parts: external, middle, and inner ear. The external ear is 

made up of the pinna and the external ear canal or external auditory meatus. Otitis media 

is an inflammation of the middle ear. The Eustachian tube permits aeration of the middle 

ear and if it is obstructed fluid may accumulate in the middle ear causing deafness. 

Earache may be due to ear disease (aural causes), the most common causes are: acute 

otitis media, acute otitis externa, and acute mastoiditis. Two major types of external otitis 

are acute or chronic types. Acute external otitis may be localized or diffuse. Acute 

localized disease occur in the form of a pustule or furuncle and typically is caused by 

Staphylococcus aureus. The chronic otitis media implies that the eardrum has perforated, 

perforation failed to heal and there is an ongoing infection .The term chronic suppurative 

otitis media (CSOM) is often used to emphasize the tendency for ears with long-standing 

perforations to become infected and discharge appears1.                                                                   

Complication of middle ear infection is acute mastoiditis which is the extension of otitis 

media into the mastoid air cells with suppuration and bone necrosis. Presentations are 

pain, ear discharge, pyrexia, and swelling. Staphylococcus species were the most 

common bacterial isolates from patients with otitis media with effusion. Severe otitis 

media may be caused by mucoid Streptococcus pyogenes in previously healthy adults. In 

Japan, mucoid Streptococcus pneumoniae was found to be a causative agent of severe 

acute otitis media2.                                                                                                                               

Otitis media may lead also to so many complications which may be perforation, infection 

of the mastoid space, meningitis, brain abscess, hearing loss and dural sinus thrombosis. 

It is estimated that each year 21 thousand people die with complications of otitis media. 

Accurate diagnosis and selection of appropriate antibiotics may play a role in eliminating 

such complications. Otitis media in Sudanese children may be caused by Proteus species, 

Klebsiella, Staphylococcus aureus, Pseudomonas aeruginosa and E.coli. The majority of 

these isolates are sensitive to gentamicin. Chronic otitis media may result from late or 

inadequate treatment of acute otitis media, upper airway sepsis, lower resistance, 

anaemia, and malnutrition1
.                                                                                                                        

This study aimed to isolate and identify different bacterial pathogens associated with 

otitis media, and assess the antimicrobial susceptibility pattern of different isolates.  

Materials and methods      

 This was a descriptive, cross-sectional study including 100 patients suffering from otitis 

media. Their age incidence was 1-70 years, with 33 years mean age. The study was 

conducted at Ear, Nose and Throat Teaching Hospital (Khartoum); during the period 

from January to March 2016. The collected data were analyzed using master sheets and 

the Statistical Package of Social Science (SPSS) program. Ethical approval was taken 

from Al Neelain University Research Ethical Board and from patients verbally.  
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Permission to collect and investigate the specimens was granted by the administration of  

Khartoum Ear, Nose and Throat Teaching Hospital.  

Data were collected using a structural questionnaire covering demographical and clinical 

data, e.g. gender and age incidence. Sampling technique employed in this study was a 

non-probability, convenience sampling type. The sample size was 100 ear discharge 

specimens collected by sterile cotton wool swabs, and transported in Amie's transport 

medium. Macroscopic examination (colour, consistency) of discharge was made. The 

swabs were inoculated on blood agar, Mac Conkey media (Hi Media, India), and 

chocolate blood agar. Plates were incubated overnight at 37 °C. Colonial morphology 

was observed. Direct Gram stain was performed according to the standard protocol.  

Identification of pathogens was performed by indirect Gram stain and biochemical tests.                                            

Gram negative bacilli were identified by KIA, urease, citrate, motility test, Vogues- 

Proskaur, and oxidase tests. Gram positive cocci were identified by catalase test, 

coagulase test, DNase (Konda, Spain), mannitol salt agar, and novobiocin disc (Hi 

Media, India).                                                                                                                       

Antimicrobial susceptibility testing was performed by the disk diffusion technique. 

Blotting paper discs were impregnated with known appropriate volumes and 

concentrations of antimicrobials (Hi Media, India). The antimicrobial discs used were 

erythromycin (15 mcg), amoxicillin (10 mcg), amoxyclav (30 mcg), cefixime (5 mcg), 

azithromycin (15 mcg), ceftriaxone (30 mcg), gentamycin (10 mcg), and clindamycin   

(2 mcg). These discs were placed on Mueller Hinton agar plates (Hi Media, India) and 

uniformly inoculated with the test organisms. The inocula turbidity of the bacterial 

isolates were compared with a 0.5 McFarland standard and incubated overnight. Strains 

sensitive to the antimicrobial drugs were inhibited at a distance from the discs, whereas 

resistant strains had smaller zones of inhibition or grow up to edge of the discs. These 

zones were then measured in mm and compared to the Standard Interpretation Table of 

the National Committee of Clinical Laboratory Standards (NCCLS). Results were 

reported as sensitive, resistance, or intermediate.  
 

Results 

A total of 100 patients attending Khartoum ENT Teaching Hospital with otitis media 

were enrolled in this study. Ear swabs were collected and investigated for a bacterial 

etiology. Their age incidence range was 1-70 years; and most infected population was in 

the age range 1-10 years (Table1). 

The study population were 51 males and 49 females. 60 (60%) of the patients 

investigated were found positive for bacterial growth. From these, 31(51.66%) were 

females and 29 (48.33%) were males. (Table 2).    

Out of the 60 isolates Staphylococcus aureus was the most prevalent (23/38.3%) species 

isolated. It was followed by Pseudomonas aeruginosa (14/23.3%), Escherichia coli 

(13/21.66%), Proteus mirabilis (7/11.6%), and Proteus vulgaris (3/5%).                                                                        
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Clinically, duration of signs and symptoms of otitis media and severity of bacterial 

infection were observed in patients suffering from this infection for 3 or more months.             
 

Table (1):  Frequency rate of bacteria isolated according to age incidence 

 

Age  

(years) 

E.coli 

No. (%) 

P.aeruginosa 

No. (%) 

P.mirabilis 

No. (%) 

P.vulgaris 

No. (%) 

S.aureus 

No. (%) 

No growth 

No. (%) 

Total                    

No. (%) 

1-10 8 (61.5) 4 (28.5) 2 (28.5) 1 (33.3) 12 (52.4) 25 (62.5) 52 (52) 

11-20 1 (7.6) 4 (28.5) 3 (42.8) 1 (33.3) 5 (21.7) 6 (15) 20 (20) 

21-30 1 (7.6) 3 (21.4) 0 (0) 0 (0) 2 (8.6) 2 (5) 8 (8) 

31-40 1 (7.6) 1 (7.1) 1 (14.2) 1 (33.3) 4 (17.3) 1(2.5) 9 (9) 

41-50 0 (0) 2 (14.2) 0 (0) 0 (0) 0 (0) 4 (10) 6 (6) 

51-60 2 (15.3) 0 (0) 0 (0) 0 (0) 0 (0) 1(2.5) 3 (3) 

61-70 0 (0) 0 (0) 1 (14.2) 0 (0) 0 (0) 1(2.5) 2 (2) 

Total 13 

(100) 

14 

(100) 

7 

(100) 

3 

(100) 

23 

(100) 

40 

(100) 

100 

(100) 

 

Regarding antimicrobial susceptibility, highest sensitivity (89.1%) was found to 

ceftriaxone for Gram negative bacteria; and to gentamycin (91.3%) for Gram positive 

bacteria. However, high resistance was observed against clindamycin (67.5%) for Gram 

negative and cefixime (69.56%) for Gram positive (Table 3).  

 

Table (2):  Frequency rate of bacteria isolated according to gender  

 

 

 

 

 

 

 

 

 

 

Mahmoud, et al., 2017: Vol 2 (12) 

 

Bacteria isolated 
Gender 

 

Total 
Males Females 

E. coli 7 (11.7%) 6 (9.9%) 13 (21.7%) 

P. aeruginosa 7 (11.7) 7 (11.7%) 14 (23.3%) 

P. vulgaris 1 (1.7%) 2 (3.3%) 3 (4.9%) 

P. mirabilis 3 (4.9%) 4 (6.7%) 7 (11.8%) 

S. aureus 11 (18.3%) 12 (19.9%) 23 (38.3%) 

Pathogens Total 29 (48.3%) 31(51.5%) 60 (100%) 

S. epidermidis 9 (22.5%) 8 (20%) 17 (42.5%) 

No growth 13 (32.5%) 10 (25%) 23 (57.5%) 

Non-pathogens Total 22 (55%) 18 (45%) 40 (100%) 

Grand Total  51 49 100 
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Table (3) :  Antimicrobial susceptibility pattern of isolates investigated 

 

 

 

 

 

 

 

CFM = Cefixime     CRO = Ceftriaxone     CM = Clindamycin     GM = Gentamicin                                            

E = Erythromycin     AMC = Amoxyclav     AMX = Amoxicillin     AZM = Azithromycin 

 

Discussion          

Otitis media is a major health problem in low-income countries, causing hearing loss and 

life threatening complications. It is a common health problem of all age groups. Several 

researches have been made and reported different results in various countries associated 

with patients suffering with otitis media.                                                                                                                          

The present study aimed to study the bacterial etiology of otitis media among patients 

attending Khartoum ENT Teaching Hospital. In this study, 60% of the patients were 

found to have bacterial growth. This finding was is in agreement with that reported by 

Abera (Ethiopia) where 78.3% ff ear discharge swabs were bacterial culture positive3.                                                       

In this context, the predominant isolate was Staphylococcus aureus (23/38.33%), 

followed by Pseudomonas aeruginosa (14/23.33%), Escherichia coli (13/21.66%), 

Proteus mirabilis (7/11.66%), and Proteus vulgaris (3/5%). These findings were similar 

to the findings reported by Aduda (Kenya) who showed that the bacterial pathogens 

isolated were Staphylococcus aureus (12.8%), Proteus spp (32.7%), and Pseudomonas 

aeruginosa (11.3%)4.                                                                                                                      

Another study conducted in 2015 at Queen Elizabeth Central Hospital (Blantyre, Malawi) 

(2015) revealed that most isolates were aerobic bacteria isolated from cases of chronic 

suppurative otitis media5.                                                                                                                                        

Also, the present study findings were relatively similar to that found in Nigeria (2012) 

who isolated 26.3% Staphylococcus aureus, 24.2% Proteus spp, and 9.5% Pseudomonas 

aeruginosa from cases of chronic ear discharge6.                                                                            

Furthermore, the present study results were similar to a Tanzanian study as regard the 

types of isolates,  but differ in frequency rate, i.e. they found that the bacterial pathogens  
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Antibiotics P. aeruginosa E. coli P. mirabilis P. vulgaris S. aureus 

CFM 5/13.5% 8/21.6% 5/13.5% 3/8.1% 6/26.08% 

CRO 13/35.1% 10/27% 7/18.9% 3/8.1% 16/69.21% 

CM 2/5.4% 6/16.2% 3/8.1% 1/2.7% 15/65.21% 

GM 12/32.4% 9/24.3% 7/18.9% 1/2.7% 21/91.30% 

E 3/8.1% 8/21.6% 2/5.4% 1/2.7% 15/65.21% 

AMC 3/8.1% 6/16.2% 4/10.8% 2/5.4% - 

AMX 4/10.8% 5/13.5% 6/16.2% 1/2.7% 12/52.17% 

AZM - - - - 14/60.86% 
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were Staphylococcus aureus (17.2%), Proteus spp (13.2%), Pseudomonas aeruginosa 

(51.7%), and Escherichia coli (5.8%)7.                                                                                                                               

Also our findings were in agreement with the results reported in Iran (2011) where 

Staphylococcus aureus was the commonest aerobic isolate in cases of chronic 

suppurative otitis media8
.                                                                                                                                           

Regarding the antimicrobial susceptibility of the bacterial pathogens isolated in this 

study, gentamicin and erythromycin may be considered the drugs of choice for treatment 

of otitis media. This comment agrees with the findings reported by an Ethiopian study 

conducted in 20159.                                                                                                                                                         

On the other hand, the Gram negative bacterial pathogens isolated in the present study 

were found more sensitive to gentamycin than amoxicillin. Such finding was similar to 

that reported by another Nigerian in 201110.                                                                                              

Also in present study it was found that Pseudomonas aeruginosa and Proteus mirabilis 

had low sensitivity against towards amoxicillin. This result agreed with a study 

conducted in Burkina Faso in 201211.                                                                                                                                                     

Conclusion: Staphylococcus aureus was the most prevalent etiological agent of otitis 

media. High sensitivity rates of the bacterial isolates were towards gentamycin and 

ceftriaxone; and high resistance rates were against clindamycin and cefixime.                                       
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