
ABSTRACT
Introduction: Infections of the ear effect all ages especially infants and young and can be divided into two main forms such as 
otitis media and otitis externs. Ear infections associate with several types of pathogenic microorganism, replicate of antibiotic 
uses, age and health care. The most prevalence pathogenic bacteria of ear infections are Proteus spp and Escherichia coli. The 
resistance of the antibiotic represents a biggest problem to the human health. 
Methods: The samples of ear swabs are collected with sterile wooden sticks and the sterile container. This for isolation and 
detection of the E. coli, Proteus spp and Acinitobacter spp through using the biochemical tests and the VITEK 2 system. And 
then determine the antibiotic activity patterns against these bacteria through use the disc diffusion method on the plates of 
Moller Hinton ager by many antibiotic types. 
Results: Among all ear swab samples the percentage of positive bacterial growth is 33.333 %, and the percentage of both 
Proteus spp and E. coli equal to 20%. The females are more infective with infect percent equal to 60% than males, which 
equal to 40%. The Antibiotic susceptibility patterns show Azithromycin, Gentamycin, Amikacin, Imepinem and Meropenime 
have activity against Proteus spp. Whereas Cefoxitin, Ciprofloxacin, Levofloxacin, Ceftriaxone, Meropenime, Amkacin and 
Gentamycin have activity against E. coli. And Pipicarcillin/Tazobactam, Cefazalin, Cefepime and Imepinem have activity 
against Acinitobacter spp.
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INTRODUCTION
Infection of the ear has two main forms which include, otitis 
media and otitis externa, this caused by different types of 
pathogenic gram-negative bacteria, especially the Escherichia 
coli and Proteus spp, and this infection represents one of the 
most common illnesses in the children. The infection of the ear 
represents the universal clinical problem and the most reason 
of sensory hearing loss in the developing countries.1-2 This 
infection effect both the children and adults in the worldwide.3 
But more common in the children.4 And cause delays in the 
development of the language and speech.5 As well as the 
education and academy.6 Another ear infection risk factors which 
include, age of younger maternal;7 male sex, age younger, and 
status of low socioeconomic,8-9 low weight of birth,9 conditions 
of inadequate housing and lack of access health care,10 exposure 
to smoking of cigarette,8-9 and Mothers which smoke through 
pregnancy.7 The ear infection can cause both the otitis media 
and otitis externa, also this infection can be temporary acute or 
persistent chronic.11 In general, infection of the ear is mild and 
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themselves resolve trough short period, and if remain without 
treatment, may lead to loss of the hearing in the future.12 
The most common pathogenic gram negative bacteria of the 
ear infections, which is Proteus spp and Escherichia coli, as 
demonstrated this by wide studies through over the years.13 The 
prevalence bacterial isolates which are causes of ear infection 
are E. coli and P. mirabilis.14,15 Increase the resistance of the 
wide spectrum antibiotics because of the irrational use against 
bacterial isolates represent the biggest threat to global health.16,17 
The raised of the antibiotic resistance among the ear infections 
bacteria can lead to the development of complications of the 
other diseases.14 It should be noted that the indiscriminate and 
increased use of antibiotics can cause an increase in antibiotic 
resistance, resulting in significant economic losses.

MATERIAL AND METHODS

The Samples
The ear swab samples have been collected by sterile wooden 
sticks, then placed in the sterile container, and transferred 
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to the Imam Ali hospital lab at the Babylon Province. These 
samples were used for identification of E. coli, Proteus spp and 
Acinitobacter spp and detection the antibiotic activity patterns 
against these bacteria.
Identification of the E. coli, Proteus spp and Acinetobacter 
spp Bacteria
The pathogenic bacteria of E. coli, Proteus spp and 
Acinetobacter spp have been identified using the biochemical 
test and VITEK 2 system, and as shown in the Table 1.
Identification of the Antibiotics Susceptibility
Determine the susceptibility of antibiotics against Proteus spp, 
E. coli and Acinetobacter spp, which isolated from samples of 
ear swabs through use the disc diffusion method on the plates 
of Moller Hinton ager by many antibiotic types. This method 
was conducted by incubation of Proteus spp, E. coli and 
Acinetobacter spp with the antibiotics on Moller Hinton agar 
plates for 24 hours, then measure the formed inhibition zones 
in bacterial cultures through using the special millimetre ruler.

RESULTS
The ear swab samples have been collected for isolation and 
identification of Proteus spp, E. coli and Acinetobacter spp, 
and determine the antibiotic susceptibility against these 
bacteria. Figure 1 shows the growth percent was 33.333% of 
all samples of the ear swabs. Figure 2 explains the ages (1–9 
year) were more bacterial identification by percent equal to 
60%. Figure 3 shows the females were more infective with 
infect percent equal to 60% than males which were equal 
to 40%. Table 2 explains the Proteus spp and E. coli which 
were more identified bacteria, both with percent equal to 
20%. Table 3 shows Azithromycin, Gentamycin, Amikacin, 
Imepinem and Meropenime have activity against Proteus spp. 
Whereas Cefoxitin, Ciprofloxacin, Levofloxacin, Ceftriaxone, 
Meropenime, Amkacin and Gentamycin have activity against 
E. coli. And Pipicarcillin/Tazobactam, Cefazalin, Cefepime 
and Imepinem have activity against Acinitobacter spp.

DISCUSSION
The current study explains the age category (1–9 year) was 
more infective with an ear infection equal to 60%. In study 
of Karunanayake et  al., who determine the age category 
(6–11 year) was more risk with ear infection equal to 58.1%.18 

While the Addas et  al., who demonstrated the majority of 
patients were in the age group (0–17 years) equal to 38.1%.19 
It has been recorded that 69% of United State children under 
12 years of the age, having at least one ear infection in the 
lifetime.20 In this study the females were more susceptible 
to ear infection in comparison to males with infect percent 
equal to 60% and 40%, respectively. According to Addas 
et al., who found the majority of the ear patients were females 
with infect percent equal to 65.8% in comparison to males 
which were equal to 34.2%.19 Whereas the Hailu et al., who 
identified this infection was lower in females than males with 

Table 1: Identification of Gram-negative Bacteria.

No. Pathogenic bacteria Procedure
1. Proteus spp VITEK 2 System

&
Biochemical tests

2. E. coli
3. Acinitobacter spp

Table 2: Comparison between the presence of pathogenic gram 
negative bacterial species.

No. Bacterial species Positive percentage (%)
1. Proteus spp 20
3. E. coli 20
4. Acinitobacter spp 10

Figure 1: Comparison between the samples with bacterial growth and 
non-bacterial growth.

Figure 2: Distribution of gram-negative bacteria according to the age 
categories.

Figure 3: Distribution of gram-negative bacteria according to the 
gender.
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65% and 92.7%, respectively.21 The positive growth percent of 
the ear swab in the present study was 33.333%. Anie et al, who 
found the positive growth percent of gram-negative bacteria 
was 23.9%;22 While Hailu et al, who identified the positive 
growth percent of this bacteria was 58.8% in the ear infection.21 
Muluye et al., who found the positive growth of gram negative 
bacteria was 56.4% and the predominant bacteria was proteus 
species by growth percent equal to 27.5%.23 In this study, the 
growth percent of Proteus spp, E. coli and Acinitobacter spp 
of the ear swab isolates were equal to 20%, 20% and 10%, 
respectively. In study of Estifanos et al, who found the growth 
percent of Proteus spp, E. coli and Acinitobacter spp in the ear 
infection was 30 %, 3.33 % and 3.33 %, respectively.24 Also 
in study of Addas et al, who identified the growth percent of 
Proteus spp, E. coli and Acinitobacter spp was 8.2%, 4.1% 
and 0.7%, respectively.19 While in study of Tadesse et  al, 
who identified the growth percent of Proteus spp, E. coli and 
Acinitobacter spp was 12.5%, 7.2% and 1.3%, respectively.25 
In study of Argaw-Denboba et  al, who demonstrated the 
growth percent of Proteus spp and E. coli was 28.8% and 
16.4%, respectively.26 And in study of Hailu et al, who found 
the growth percent of Proteus spp and E. coli in this infection 
was 22.3% and 2.4%, respectively.21 The variations appearing 
among percent of males and females, also differences in the 
growth percentages of pathogenic gram-negative bacteria 
in this study are unclear, but may due to the differences in 
behaviors, study areas and care-seeking.27 In the present 
study, the antibiotics Azithromycin, Gentamycin, Amikacin, 
Imepinem and Meropenime have activity against Proteus spp. 
While the antibiotics Cefoxitin, Ciprofloxacin, Levofloxacin, 
Ceftriaxone, Meropenime, Amkacin and Gentamycin have 
activity against E. coli. And the antibiotics Pipicarcillin/
Tazobactam, Cefazalin, Cefepime and Imepinem have 
activity against Acinitobacter spp. In a study of Tadesse 
et  al, who identified the antibiotic percentage of resistance 
patterns against Proteus spp, by Ciprofloxacin, Gentamycin, 

Amoxicillin Clavulanic acid, Ceftraxone and Meropenem was 
(0.0), (10.5), (57.9), (10.5) and (21.1) respectively; while against 
E. coli by Ciprofloxacin, Gentamycin, Amoxicillin Clavulanic 
acid, Ceftraxone and Meropenem was (36.4), (18.2), (81.8), 
(18.2) and (0.0) respectively; and against Acinetobacter spp 
by Gentamycin and Trimethoprim-sulphamethoxazole was 
(0.0) and (100) respectively.25 While a study of Hamze et al, 
who demonstrated the percent of antibiotic susceptibility 
against Proteus spp, by amoxicillin/clavulanate, Azithromycin, 
Imepinem, Meropenem, Ceftriaxone, Gentamycin, Amikacin 
and Ciprofloxacin was (89.5), (89.5), (78.9), (100), (89.5), 
(78.9), (100) and (78.6) respectively; whereas against E. 
coli by Cefoxitin, Meropenem, Ceftriaxone, Gentamycin, 
Amikacin and Ciprofloxacin was (83.3), (100), (79.2), (66.7), 
(95.8) and (70.8) respectively; and against Acinitobacter 
baumannii by Piperacillin/tazobactam, Cefepime, Imipenem 
and Gentamicin was (100), (100), (100) and (80) respectively.28 
In a study of Muluye et al, who found the percent of antibiotic 
resistance against Proteus spp, by Ceftriaxone, Ciprofloxacin, 
Erythromycin and Gentamycin (30.4), (17.9), (23.2) and (21.4) 
respectively; and aginst E. coli, by Ceftriaxone, Ciprofloxacin, 
Erythromycin and Gentamycin was (50), (14.3), (42.9) and 
(14.3) respectively.23 In a study of Gorems et al, who explained 
the percent of antibiotic resistance against P. mirabilis, by 
Amoxiclave, Ceftriaxone, Ciprofloxacin, Gentamicin and 
Amikacin (50), (50), (10), (30) and (30) respectively; and 
against E. coli, by Amoxiclave, Ceftriaxone, Ciprofloxacin, 
Cefepime, Gentamicin and Amikacin (33.3), (33.3), (11.1), 
(22.2), (33.3) and (11.1) respectively.29 The variations in 
antibiotic susceptibility pattern might due to the frequent and 
different use of these antimicrobials in treating the infections 
of the ear in different geographical areas, also increase the 
antibiotic resistance the different bacterial types may due to 
their misuse, stores, purchase without physician prescription 
and through habits and inappropriate describe of these 
antibiotics for treatment every infection.

Table 3: Antibiotic susceptibility against pathogenic gram-negative bacteria.

No. Pathogenic bacterial Antibiotic sensitive Antibiotic resistant

1. Proteus spp

Azithromycin
Gentamycin
Amikacin
Imipenem
Meropenem

Amikacin
Naldixic acid
Erythromycin
Trimethoprim
Ciprofloxacin
Ceftriaxone
Amoxiclave

2. E. coli

Cefoxitin
Ciprofloxacin
Levofloxacin
Ceftriaxone
Meropenime
Amkacin
Gentamycin

Trimethoprim
Cefepime
Ceftriaxone
Amoxiclave

3. Acinitobacter spp

Pipicarcillin/Tazobactam
Cefazalin
Cefepime
Imepinem

Gentamycin
Trimethoprim/Sulfonamide
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CONCLUSIONS
Ear infections, can affect all ages, especially infants and young, 
the most prevalence bacteria of this infection were Proteus 
spp and E. coli. The females were more infective than males. 
The Antibiotic susceptibility patterns showed Azithromycin, 
Gentamycin, Amikacin, Imepinem and Meropenime have 
activity against Proteus spp. Whereas Cefoxitin, Ciprofloxacin, 
Levof loxacin, Ceftriaxone, Meropenime, Amkacin and 
Gentamycin have activity against E. coli. And Pipicarcillin/
Tazobactam, Cefazalin, Cefepime and Imepinem have activity 
against Acinitobacter spp.

ACKNOWLEDGEMENT 
We acknowledge the staff of Imam Ali hospital bacteriological 
laboratory at the Babylon Province of Iraq for their cooperation 
during sample collection.

REFERENCES
1.	 Ullauri A, Smith A, Espinel M, Jimenez C, Salazar C, Castrillon 

R. WHO ear and hearing disorders survey: Ecuador national 
study 2008-2009,” Conference Papers in Science, vol,. 2014 
Article ID847526, 13 pages, 2014.

2.	 World Health Organization. Deafness and hearing loss. Fact Sheet 
300, 2015, http://www.who.int/mediacentre/factsheets/fs300/en/.

3.	 Bluestone CD, Klein JO. Otitis Media in Infants and Children. 
4th ed. Hamilton, Ontario, Canada: BC Decker, Inc.; 2007.

4.	 Nussinovitch M, Rimon A, Volovitz B, Raveh E, Prais D, Amir 
J. Cotton-tip applicators as a leading cause of otitis externa. Int 
J Pediatr Otorhinolaryngol. 2004; 68:433–435.

5.	 Roberts JE, Rosenfeld RM, Zeisel SA. Otitis media and speech 
and language: a meta-analysis of prospective studies. Pediatrics. 
2004; 113(3): 238–248. 

6.	 Thorne J.A. Middle ear problems in Aboriginal school children 
cause developmental and educational concerns. Contemporary 
Nurse. 2003; 16(1-2): 145–150.

7.	 MacIntyre EA, Karr CJ, Koehoorn M, et  al., Otitis media 
incidence and risk factors in a population-based birth cohort. 
Paediatrics and Child Health. 2010; 15(7): 437–442.

8.	 Kong K, Coates HLC. Natural history, definitions, risk factors 
and burden of otitis media. Medical Journal of Australia. 2009; 
191(9): 39–43.

9.	 Dhooge I.J.M. Risk factors for the development of otitis media. 
Current Allergy and Asthma Reports. 2003; 3(4): 321–325.

10.	 Bowd A.D. Otitis media: health and social consequences for 
Aboriginal youth in Canada’s north. International Journal of 
Circumpolar Health. 2005; 64(1): 5–15.

11.	 Doherty G, Way L. Current Diagnosis and Treatment Surgery. 
14th ed. New York: Lange Medical Books/McGraw‑Hill 
Companies, Inc.; 2015. p. 244‑5.

12.	 Yiengprugsawan V, Hogan A, Strazdins L. Longitudinal analysis 
of ear infection and hearing impairment: findings from 6-year 
prospective cohorts of Australian children. BMC Pediatrics. 
2013; 13(1): 28.

13.	 Sharma S, Rehan HS, Goyal A, Jha AK, Upadhyaya S, Mishra 
SC. Bacteriological profile in chronic suppurative otitis media 
in Eastern Nepal. Trop Doct. 2004; 34: 102–104.

14.	 Abera B, Kibret M: Bacteriology and antimicrobial susceptibility 
of otitis media at dessie regional health research laboratory, 
Ethiopia. Ethiopian J Health Develop. 2011; 25(2): 161–167.

15.	 Afolabi OA, Salaudeen AG, Ologe FE, Nwabuisi C, and Nwawolo 
CC. Pattern of bacterial isolates in the middle ear discharge 
of patients with chronic suppurative otitis media in a tertiary 
hospital in north central Nigeria. African Health Sciences. 2012 
12(3): 362–368.

16.	 Agrawal A, Kumar D, Goya A, Goyal S, Singh N, Khandelwal 
G. Microbiological profile and their antimicrobial sensitivity 
pattern in patients of otitis media with ear discharge. Indian J 
Otol. 2013; 19(1): 1–8.

17.	 Wasihun AG, Zemene Y. Bacterial profile and antimicrobial 
susceptibility patterns of otitis media in Ayder teaching and 
referral Hospital, Mekelle University, Northern Ethiopia. 
Springerplus. 2015; 4:701.

18.	 Karunanayake CP, Albritton W, Rennie DC, Lawson JA, et al. 
Ear Infection and Its Associated Risk Factors in First Nations and 
Rural School-Aged Canadian Children. International Journal of 
Pediatrics. 2016; p: 1-10.

19.	 Addas F, Algethami M, Mahmalji N, Zakai S, Alkhatib T. 
Bacterial etiology and antimicrobial sensitivity patterns of ear 
infections at King Abdulaziz University Hospital, Jeddah, Saudi 
Arabia. J Nat Sci Med. 2019; 2: 147-52.

20.	 Eldeirawi K, Persky VW. History of ear infections and prevalence 
of asthma in a national sample of children aged 2 to 11 years: the 
third national health and nutrition examination survey, 1988 to 
1994. Chest. 2004; 125(5): 1685-1692.

21.	 Hailu D, Mekonnen D, Derbie A, Mulu W and Abera B. 
Pathogenic bacteria profile and antimicrobial susceptibility 
patterns of ear infection at Bahir Dar Regional Health Research 
Laboratory Center, Ethiopia. SpringerPlus.2016; 5(466): 2-6.

22.	 Anie CO, Enwa FO, Iyamu MI and Asoro PE. Incidence And 
Antibiotics Susceptibility Pattern Of Bacteria Of Ear Origin. 
International Journal Of Pharmaceutical Sciences And Research. 
2020; 41: 3427-3432.

23.	 Muluye D, Wondimeneh Y, Ferede G, Moges F, Nega T. Bacterial 
isolates and drug susceptibility patterns of ear discharge from patients 
with ear infection at Gondar University Hospital, Northwest Ethiopia. 
BMC Ear Nose Throat Disord. 2013; 13(10): 2–5.

24.	 Estifanos T, Mesele A, Meseret C. Microbiological Assessment 
of Gram-negative Bacterial Isolates from Ear, Eye, Nose a Throat 
among Patients Attending Aresho Advanced Medical Laboratory, 
Addis Ababa, Ethiopia. J Appl Microb Res. 2018; 1(2): 27-32. 

25.	 Tadesse B, Shimelis T, Worku M. Bacterial profile and 
antibacterial susceptibility of otitis media among pediatric 
patients in Hawassa, Southern Ethiopia: cross-sectional study. 	
BMC Pediatrics. 2019; 19:398: 2-8.

26.	 Argaw-Denboba A, Abejew AA, and Mekonnen AG. Antibiotic-
Resistant Bacteria Are Major Threats of Otitis Media in Wollo 
Area, Northeastern Ethiopia: A Ten-Year Retrospective Analysis. 
International Journal of Microbiology. 2015; 2016: 1-6.

27.	 Mittal R, Lisi CV, Gerring R, Mittal J, Mathee K, Narasimhan G, 
et al. Current concepts in the pathogenesis and treatment of chronic 
suppurative otitis media. J Med Microbiol. 2015; 64(10): 1103–16. 

28.	 Hamze M, Osman M, Mallat H, Achkar M. Prevalence and 
antibiotic susceptibility of ear pathogenic isolated from patients 
in Tripoli, north of Lebanon. The International Arabic Journal 
Of Antimicrobial Agents. 2017; 7(1): 1-10.

29.	 Gorems K, Beyene G, Berhane M and Mekonnen Z. Antimicrobial 
susceptibility patterns of bacteria isolated from patients with ear 
discharge in Jimma Town, Southwest, Ethiopia. 2018; BMC Ear, 
Nose and Throat Disorders. (18)17: 1-9.

http://www.who.int/mediacentre/factsheets/fs300/en/

