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ABSTRACT: 
Aims: This study was aimed to determine the predominant bacterial isolates and their antimicrobial 
susceptibility patterns from ear discharge among children and adults in Yemen. 
Study design: Original research article. 
Place and Duration of Study:  Department of Medicine and Department of Microbiology, Al-
Thawrah and Al-Amal hospitals, Hodeidah city, Yemen, between August 2014 to March 2015. 
Methodology: Ear swabs collected from 80 patients with otitis media were inoculated into blood, 
chocolate, MacConkey agar plates and subjected to several bacteriological tests and analysis. Isolated 
bacterial pathogens were tested against thirteen antibiotics using standard bacteriologic techniques. 
Results: The most common isolated bacteria were Gram positive (27=42.9%) of Staphylococcus 
aurues and Gram negative (21=33.3%) of Pseudomonas aeruginosa. Gentamycin, Tetracyclin, 
Ciprofloxacin, and Norfloxacin revealed high level of sensitivity to Staphylococcus aurues, whereas 
Polymyxin-B and Cotrimoxazol to Pseudomonas aeruginosa. 
Conclusion: Staphylococcus aureus and Pseudomons aeruginosa were the predominant pathogens of 
discharging ear. In the study area, gentamicin and tetracycline would be the drug of choice in 
Staphylococcus aureus isolates, while Pseudomons aeruginosa was highly sensitive to polymyxin-B 
and cotrimoxazol. 
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1. INTRODUCTION 
Otitis media (OM) is the inflammation of the middle ear, which may be caused by bacteria, fungi or 
viruses. There are three types of otitis media, and these are, acute purulent otitis media, otitis media 
with effusion and chronic suppurative otitis media [1,2].  

Otitis media is a major health problem of children in developing countries with poor socioeconomic 
status. This is due to the fact that children are more prone to otitis media related to the immaturity of 
their immune status, the shorter and horizontal nature of Eustachian tubes, frequent exposure to upper 
respiratory tract infections and malnutrition [3-6].  

The significant risk factors in OM include socioeconomic status, cultural, seasonal, and age factors, as 
well as family history of the middle ear disease. Other risk factors include: environmental tobacco 
smoke, crowded living conditions, daycare attendance, pacifier use, and bottle feeding in a supine 
position. Hand washing, breastfeeding, and immunizations offer some protection against otitis media 
[7-14]. 
In developing countries, chronic suppurative otitis media (CSOM) occurs as a complication of acute 
otitis media with perforation and can be a major health issue. The range of bacterial pathogens 
associated with CSOM is considerably broader than those seen in AOM. Pseudomonas, 
Staphylococcus, Proteus, and Klebsiella species are most commonly isolated, and mixed infections are 
common [15-18]. 
Acute otitis media (AOM) is the most common indication for the use of antimicrobial agents in 
children [19-22]. 
The aims of this study were to isolate and identify the bacterial etiology causing Otitis Media, and to 
determine their susceptibility pattern to the most common used antibiotics. 

 
2. METHODOLOGY 

2.1 Study Population: 
This cross-sectional prospective study was carried out during the period of August 2014 to March 
2015. A total of 80 samples from patients (37 male and 43 female) with otitis media infection were 
seen at the ENT clinics at Al-Thawrah hospital and Al-Amal hospital, Hodeidah city, Yemen; and that 
were clinically diagnosed to have otitis media. An informed consent was obtained from each patient to 
collect an ear discharge by the attending physician and filled a predesigned questionnaire, which 
included questions regarding age, sex, living place, symptoms, medications, previous OM infection(s), 
and family history of OM. 
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2.2 Sample collection, handling, culture and identification: 
Ear swap/discharge specimens were aseptically collected. Patient’s ear was washed by normal saline 
(0.85% NaCl). Discharges samples were collected using sterile cotton swabs. All ear swabs/discharge 
were directly inoculated onto blood, chocolate, MacConkey agar (Company, Country). The Blood and 
MacConkey agar plates were incubated aerobically, while chocolate agar plates were incubated 
anaerobically under 5% CO2 atmosphere both at 37°C for 24-48 hours. All positive cultures were 
identified according to standard microbiology methods, including: cultural characters, Gram stain, 
biochemical reactions such as: coagulase, catalase, citrate media and Kilgler Iron Agar (KIA), urease 
test, indole test, oxidase and diagnostic tests such as gas production, bacitracin and optichin. 
 
2.3 Antimicrobial susceptibility testing: 
Antimicrobial susceptibility tests were performed for all isolates according to the criteria of the (CLSI) 
clinical and laboratory standards institute. Bacterial suspension was prepared and was adjusted to a 
McFarland solution 0.5 and inoculated onto Mueller-Hinton agar (Company. Country) using disk 
diffusion method. The susceptibility pattern of the bacterial pathogens was determined towards the 
following antimicrobial agents, tetracycline, polymyxine-B, erythromycin, gentamicin, ciprofloxacin, 
norfloxacin, cotrimoxazole, ceftriaxone, amoxicillin, cefotaxime, cefuroxime, chloramphenicol, and 
clarithromycin. 
 
2.4 Statistical analysis: 
Statistical analysis was done using SPSS software version 15. Chi-square test was employed to 
compare the proportion of bacterial isolates with patients’ age and comparison of antimicrobial 
resistances. P-value of < 0.05 was considered to indicate statistically significant difference. 

    

3. RESULTS 
Table (1) shows the distribution of Otitis Media infection according to demographic characteristics of 
the studied sample. It was evident that the highest infection was 23(36.5%) at age <10 years, followed 
by the age category 20-30 years 15(23.8%). Approximately the infections were divided between males 
and females. Majority of infected sample was collected from urban patients 49 (77.8%). Most of the 
infected patients were illiterates, which showed highly statistically significant relationship (<0.001). 
 

 
Table 1.  Distribution of Otitis Media infection according to demographic characteristics 

p-value X2 
Total(80) Negative(17) Positive(63) Demographic 

Characteristics % No % No % No 

0.13 72.5 

37.5 30 41.2 7  36.5 23 <10 

Age 

21.3 17 17.6 3 22.2 14 10- 

26.3 21 35.3 6 23.8 15 20- 

5.0 4 5.9 1 4.8 3 30- 

6.3 5 0 0 7.9 5 40- 

2.5 2 0 0 3.2 2 50- 

1.3 1 0 0 1.6 1 60-70 

100% 80 100% 17 100% 63 Total 

0.50 7.3 

46.3 37 41.2 7 47.6 30 Male 

Gender 53.8 43 58.8 10 52.4 33 Female 

100% 80 100% 17 100% 63 Total 

0.74 5.2 

76.3 61 70.6 12 77.8 49 Urban 

Residence 23.8 19 29.4 5 22.2 14 Rural 

100% 80 100% 17 100% 63 Total 
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0.00 95.7 

20 16 29.4 5 17.5 11 University 

Education 

15 12 17.6 3 14.3 9 Secondary 

3.8 3 0 0 4.8 3 Preparatory 

3.8 3 0 0 4.8 3 Primary 

1.3 1 0 0 1.6 1 Professional 

56.3 45 53 9 57 36 Illiterate 

100% 80 100% 17 100% 63 Total 

0.05 15.3 

36.3 29 29.4 5 38.1 24   Yes 
Antibiotic 

Use 
63.8 51 70.6 12 61.9 39    No 

100% 80 100% 17 100% 63 Total 

0.27 9.9 

41.3 33 52.9 9 38.1 24 Left Ear 

Collection 
site 

58.8 47 47.1 8 61.9 39 Right Ear 

100% 80 100% 17 100% 63 Total 

 
 
 
 
 
 
 
 
 
 
 
 

Table (2) demonstrates the distribution of isolated bacteria from patients with Otitis Media according to 
gender. It was noticed that the most common bacterial infection caused by Staphylococcus aureus 
bacteria (42.9%) followed by Pseudomons aeruginosa (33.3%). Males were infected more than females 
by Staphylococcus aureus, while females were infected more by Pseudomons aeruginosa. From the 
isolated bacteria, females were totally infected more than males. 
 

Table 2.  Distribution of isolated bacteria from patients with Otitis Media according to gender 

Bacteria Male % Female % Total % 

Staphylococcus aureus 16 53.3 11 17.4  27 42.9 

Pseudomons  aeruginosa 8 26.7 13 20.6  21 33.3 

Proteus  vulgaris 1 3.3 3 4.7   4 6.3 

Proteus mirabilis 2 6.7 2 3.2   4 6.3 

Klebsiella  pneumonia 1 1.6 2 3.2   3 4.8 

Escherichia coli  1 1.6 0 0.0    1 1.6 

Provedicia species 0 0 1 1.6         1 1.6 

Salmonella paratyphi 0 0 1 1.6    1 1.6 

Other Salmonellae 1 1.6 0 0.0    1 1.6 
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Total 30 47.7 33 52.3   63 100 

Table (3) illustrates the distribution of isolated bacteria from patients with Otitis Media. It was clear 
that Gram negative bacteria were more than Gram positive (57.1% to 42.9%). Staphylococcus aureus 
was the only Gram positive bacteria isolated (42.9%), while the most common Gram negative bacteria 
was Pseudomons  aeruginosa (33.3%). 

Table 3.  Distribution of isolated bacteria from patients with Otitis Media  

Gram stain Bacteria Number % 

Gram positive Staphylococcus aureus 27 42.9 

Gram negative 

Pseudomons  aeruginosa 21 33.3 

Proteus  vulgaris 4 6.3 

Proteus mirabilis 4 6.3 

Klebsiella  pneumonia 3 4.8 

Escherichia coli  1 1.6 

Provedicia species 1 1.6 

Salmonella paratyphi 1 1.6 

Other Salmonellae 1 1.6 

Total 63 100 

 

Table (4) shows the distribution of isolated bacteria from Otitis Media patients according to 
antimicrobial drugs sensitivity. It was found that the most abundant isolated bacteria was 
Staphylococcus aureus (27(43%)) which was sensitive mainly to both Gentamicin and Tetracycline 
(89% each) followed by both Norfloxacin and Ciprofloxacin (81%  each). Pseudomons aeruginosa was 
the second abundant isolated bacteria (21(33%)) and was mainly sensitive to    Polymyxin-B and 
Cotrimoxazol (100% and 86% respectively). Cotrimoxazol, Gentamicin, Ciprofloxacin, and 
Norfloxacin were the most antimicrobial drugs showed an effect on different isolated bacteria. 

Table 4.  Distribution of isolated bacteria from Otitis Media patients according to sensitivity to 
antimicrobial drugs 

Isolated  
Bacteria 

Sensitivity to antimicrobial drugs 

T
etracycline 

E
rythrom

ycin 

C
hloram

phnicol 

G
entam

icin
 

C
iprofloxacin 

N
orfloxacin 

C
otrim

oxazol 

C
eftriaxone 

A
m

oxacilin 

C
efotaxim

e 

C
efuroxim

e 

C
larithrom

ycin 

P
olym

yxin-B
 

Staphylococcus 
aureus (27) 

24 1 1 24 22 22 19 3 17 7 5 5 1 

Pseudomons  
aeruginosa (21) 

2 3 4 9 10 9 18 1 2 3 3 4 21 
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Proteus  vulgaris (4) 1 -- 1 2 3 3 3 3 1 1 2 1 -- 

Proteus mirabilis (4) 3 -- -- 3 3 3 -- 3 -- 1 2 -- -- 

Klebsiella  pneumonia 
(3) 

3 -- 1 3 2 3 3 -- -- 1 1 -- 1 

Escherichia coli  

(1) 
-- -- -- -- -- -- -- -- -- -- -- 1 -- 

Salmonella paratyphi 
(1) 

-- -- -- -- -- 1 -- -- -- -- -- -- -- 

Other Salmonellae (1) -- -- -- -- 1 -- -- 1 1 -- -- -- -- 

Provedicia species (1) 1 -- 1 1 1 1 1 1 -- -- -- -- -- 

Total (63) 

No. 34 4 8 42 42 42 44 12 21 13 13 11 23 

% 54 6 13 67 67 67 70 19 33 21 21 17 37 

 

 
    

    

 

4. DISCUSSION 

The term ‘‘otitis media’’ covers a wide spectrum of disease, and is used to describe illnesses with 
predominantly middle ear symptoms (including acute otitis media, otitis media with effusion, and 
chronic suppurative otitis media [23,24]. 
In the study area, otitis media is common health problem in children more than adults. Among children, 
peak-age prevalence was observed in the age group under ten years (<10). This is comparable with 
previous studies conducted in Thamar [25], Ethiopia [26,27] and Nigeria [28]. 
Similar to a study was done in Pakistan [29]; the present study indicated that OM is more prevalent in 
females (53.75%) than males (46.25%). In contrast, the study in Thamar and Nigeria reported that 
males were affected more than females [25,28].  
The present study is comparable to those reported in Ethiopia [26] and Iraq [30], where generally the 
Gram negative bacteria were dominant isolates (57.1%) of discharging ears compared to Gram positive 
bacteria (42.9%).  
Staphylococcus aureus and Pseudomons  aeruginosa were the most dominant isolates, in agreement 
with studies conducted in Thamar [25], Ethiopia [26] and Basrah [30], and oppose to other studies in 
India and Nigeria, where Pseudomons aeruginosa was isolated more than Staphylococcus aureus 
[28,31].  
The most similar study to this study was that done in Iran in which the most isolated pathogen was 
Staphylococcus aureus followed by Pseudomons aeruginosa, and Proteus species [32]. 
In this study Staphylococcus aureus revealed a high level of sensitivity to gentamicin, ciprofloxacin, 
norfloxacin and cotrimoxazol, while a study in Ethiopia showed high level of resistance to amoxicillin, 
and low resistance to ciprofloxacin, gentamicin and norfloxacin [26]. Pseudomonas aeruginosa was the 
most antibiotic resistance microorganism isolated in otitis media, most of the isolates were resistant to 
amoxicillin, erythromycin, tetracyclin, and chloramphenicol, which is comparable to a study in 
Ethiopia [26], however, Pseudomonas aeruginosa was highly sensitive to polymixin-B and 
cotrimoxazol, in contrast to that study in Ethiopia which showed high sensitivity to norfloxacin, 
ciprofloxacin and gentamicin [26]. 
 
5. CONCLUSION 
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Otitis media was a common health problem of all age groups especially children. Staphylococcus 
aureus and Pseudomons aeruginosa were the predominant pathogens of discharging ear. In the study 
area, gentamicin and tetracycline (89% each) would be the drug of choice in Staphylococcus aureus 
isolates, while Pseudomons aeruginosa was highly sensitive to polymyxin-B and cotrimoxazol (100% 
and 86% respectively). 
 
REFERENCES 

1. Lieberthal AS, Carroll AE, Chonmaitree T, Ganiats TG, Hoberman A, Jackson MA, et al. The 
Diagnosis and Management of Acute Otitis Media. Pediatrics. 2013;131(3): e964-99. 

2. Heikkinen T, Jarvinen A. The common cold. Lancet. 2003;361(9351):51-59. 
3. Woodfield G, Dugdale A. Evidence behind the WHO guidelines: hospital care for children: What is 

the most effective antibiotic regime for chronic suppurative otitis media in children?. J Trop 
Pediatr. 2008;54(3):151-156. 

4. Bluestone CD, Klein JO. Microbiology. In: Bluestone CD, Klein JO. Otitis Media in Infants and 
Children. 3rd ed. Philadelphia, P A W B. Saunders 2001:79-1014. 

5. Ramakrishnan JB. The role of food allergy in otolaryngology disorders. Curr Opin Otolaryngol 
Head Neck Surg. 2010;18(3):195-199. 

6. Caruso G, Damiani V, Salerni L,  Passali FM. Atopy: pediatric ENT manifestations in children. Int 
J Pediatr Otorhinolaryngol. 2009;73 Suppl1:S19-25. 

7. Ear Infections. ADAM, Harvard Medical School, Report #78, 2007. 
8. Niemela M, Pihakari O, Pokka T, Uhari M. Pacifier as a risk factor for acute otitis media: a 

randomized, controlled trial of parental counseling. Pediatrics. 2000;106:483-488. 
9. Neto J, Hemb L, Bruunelli E,Silva D. Systematic Literature Review of modifiable risk factors for 

recurrent acute otitis media in childhood. J Pediatr (Rio J). 2006;82(2):87-86. 
10. Toward Optimized Practice. Guideline for the Diagnosis and Management of Acute Otit Media, 

Alberta Clinical Practice Guidelines: Towards Optimized Practice. 2008 Update.  
11. Lieberthal AS. Acute Otitis Media Guidelines: Review and Update. Curr Allergy Asthma Rep. 

2006;6:334-341. 
12. Straetemans M, Sanders EA, Veenhoven RH,  Schilder AG, Damoiseaux RA, Zielhuis GA. 

Pneumococcal vaccines for preventing otitis media. Cochrane Database Syst Rev. 
2004;(1):CD001480. 

13. Jefferson T, Rivetti A, Harnden A, Di Pietrantonj C, Demicheli V. Vaccines for preventing 
influenza in healthy children. Cochrane Database Syst Rev. 2008;(2):CD004879. 

14. Manzoli L, Schioppa F, Boccia A, Villari P. The efficacy of influenza vaccine for healthy children: 
a meta-analysis evaluating potential sources of variation in efficacy estimates including study 
quality. Pediatr Infect Dis J. 2007;26(2):97–106. 

15. Alsaimary IE, Alabbasi AM, Najim MJ. Antibiotics Susceptibility of bacterial Pathogens associated 
with otitis media. Journal of Bacteriology Research. 2010;2(4)41-50. 

16. Bluestone CD, Klein JO. Otitis media in infants and children. 4th ed. Philadelphia: W.B. Saunders 
Company; 2007. 

17. Harabuchi Y, Kodama H, Faden H. Outcome of acute otitis media and its relation to clinical 
features and nasopharyngeal  colonization at the time of diagnosis. Acta Otolaryngol 2001;121:908-
914. 

18. Casey JR, Pichichero ME. Changes in frequency and pathogens causing acute otitis media in 1995-
2003. Pediatr Infect Dis J. 2004; 23:824-828. 

19. American Academy of Pediatrics Subcommittee on Management of Acute Otitis Media. Diagnosis 
and management of acute otitis media. Pediatrics 2004;113:1451-1465. 

20. Aydemir G, Meral C, Suleymanoglu S. Bacterial etiology of acute middle ear infections. Afr J 
Microbiol Res. 2010;4:289-2892. 

21. Woodfield G, Dugdale A. Evidence behind the WHO guidelines: Hospital care for children: What 
is the most effective antibiotic regime for chronic suppurative otitis media in children? J Trop 
Pediatr. 2008;54:151-156. 

22. Lanphear BP, Byrd RS, Auinger P, Hall CB. Increasing prevalence of recurrent otitis media among 
children in the United States. Pediatrics. 1997;99:E1-7.  

23. O’Neill P, Roberts T, Bradley SC. Otitis media in children (acute). Clin Evid. 2006;15:500–510. 
24. Rovers MM, Schilder AG, Zielhuis GA, Rosenfeld RM. Otitis media. Lancet 2004;363(9407): 465–

473. 
25. Al-Alousi M and Mayas N. Bacteria Causing otitis media in some private and paplic centers in 

Thamar governorate-yemen. Yemeni Journal For Medical Sciences. 2012;(6):7-15). 

UNDER PEER REVIEW



26. Abera  B, Kibret  M. Bacteriology and Antimicrobial susceptibility of otitis Media  at Dessie  
Regional Health Research Laboratory,Ethiopia. Ethiop J Health Dev. 2011;25:161-162. 

27. Tesfaye G, Asrat D, Woldeamanuel Y, Gizaw M. Microbiology of discharging ear in Ethiopia. 
Asian Pac J Trop Med. 2009;2 (1):60-67. 

28. Kawo AH, Daiyah BM, Yusha'u M. Susceptibility patterns of bacterial pathogens associated with 
otitis media at Murtala Muhammed Specialist Hospital, Kano, Nigeria. Int J Pharm App Sc. 
2010;1:74-78. 

29. Ahmed Z, Hafeez A, Zahid T, Jawaid MA, Matiullah S, Marfani MS. Otomycosis: Clinical 
Presentation and Management. Pakistan J Otolaryngol. 2010;26:78-80. 

30. Alabbasi AM, Alsaimary IE, Najim JM. Prevalence and patterns of chronic suppurative otitis media 
and hearing impairment in Basrah city. Journal of Medicine and Medical Sciences. 2010;1(4):129-
133. 

31. Shyamala R and Sreenivasulu Reddy P.The study of bacteriogical agents of chronic suppurative 
otitis -Aerobic culture and evaluation. J. Microbiol. Biotech. Res. 2012;2(1):152-162. 

32. Nia KM, Sepehri G, Khatmi H, Shakibaie MR. Isolation and Antimicrobial Susceptibility of 
Bacteria from Chronic Suppurative Otitis Media Patients in Kerman, Iran. Iran Red Crescent Med J. 
2011;13(12):891-894. 

 

 

UNDER PEER REVIEW


