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Abstract: : In India, most of the study in case of ear infection is done on otitis media but otitis externa is also one of the main causes of
ear infection which may lead to impairment of hearing. Otitis externa is the infection and inflammation of the external ear and ear canal
up to eardrum. It is also called swimmer’s ear as it is always associated with the swimmers. Present study concerns with the isolation
and identification of bacterial pathogens from the patients of otitis externa and age-wise and gender-wise distribution of patients. The
samples were collected by using a standard collection method from the infected ear and processed in the laboratory for the isolation of
pathogenic bacteria. The bacteria were identified on the basis of 16SrRNA gene sequencing and phylogenetic analysis. A total of six
bacterial species was identified as Staphylococcus, Klebsiella, Bacillus, Acinetobacter, Exiguobacterium, and Enterococcus.
Staphylococcus was found as the most frequently isolated bacterial species. In an age-wise distribution study out of 80, 43 patients
belonged to the age group 0-18 years, 35 from the age group above 40 years, and 2 from the age group 19-40 years. In the gender-wise
distribution study from a total of 80 patients, 57 were females and 23 were males. The most affected age group of otitis externa is
children while the females were more affected than males. The high incidence of Staphylococcus showed the commonest cause of otitis
externa. The data regarding isolated pathogens will be useful for topical antibiotic treatment.
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l. INTRODUCTION

Like skin external ear is always exposed to various micro flora and factors like moisture, amount and composition of cerumen,
pH and trauma to the skin decides the health of external ear. Otitis externa is a generic term for inflammation of the external
auditory meatus (EAM) skin, which includes not only the ear pinna but also the portion of the ear canal that leads up to the eardrum
without extending to the middle ear(Enoz & Sevinc, 2009) . Otitis externa is also called as swimmer’s ear. The infection is similar to
infection of skin and soft tissues elsewhere. Swimming in the polluted water is the cause of swimmer’s ear but water trapped in ear
canal after shower also causes swimmer’s ear(Mustafa et al., 2015) . Mainly there are some factors which are responsible to cause
otitis externa and these are excessive moisture which increases the pH and decreases the cerumen, high humidity, warm swimming
pools, trauma and use of hearing aids(Cirpaciu et al., 2017) . As the severity progresses the otitis externa classified into three types,
a) acute otitis externa, b)chronic otitis externa and c)malignant otitis externa. Acute otitis externa is also known as swimmer’s ear
and it is defined as diffuse inflammation of the external auditory canal. It is common disease in children, adolescents and adults
associated with swimming(Hui et al., 2013) . Chronic otitis externa is characterized as thickening of the EAC (external auditory
canal) skin secondary to low grade infection and inflammation. It is caused by irritation from drainage through a perforated
tympanic membrane. Malignant external otitis infection begins as an inflammation of the external auditory canal that later spreads to
the deeper structures, such as cartilage and bone of the skull base. It affects diabetics and immunocompromised people(Bhat et al.,
2015) .

The aim of the study was to isolate and identify the bacterial species responsible for the infection of external ear. The study
also focused on deviation in the number of patients from the different age groups and also gender of patients.
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FigurelPatients showing infection of external ear

II.MATERIAL AND METHODS

Present study was conducted from December 2018 to October 2019 with total 80 cases of clinically diagnosed otitis externa
selected from the Urban and rural area of different places of Akola, Maharashtra (India). These total 80 samples were divided
according to the types of otitis externa i.e. acute otitis externa, chronic otitis externa and malignant otitis externa.

The scrapping and swabbing samples were collected using standard microbiological techniques in the sterilized collection vials
containing normal saline solution as the transport medium and transported to the laboratory within 1 hour (as soon as possible) of
collection and processed for further isolation and identification of pathogenic bacteria. The propagation was done by inoculating the
collected samples into the sterilized nutrient broth and inoculated for one day at 37°C. MacConkey agar (for Gram negative
bacteria)(Ghanpur et al., 2017) and Mannitol salt agar (for Gram positive bacteria) of HiMedia laboratory were used as a growth
media for culturing of samples and incubated at 37°C for 24hrs to get the proper growth of bacteria. Identification of isolated
pathogens was done by using Gram staining technique, standard biochemical methods(Reyes, 2018) (Table.1), 16SrRNA gene
sequencing and phylogenetic analysis(Castro-Escarpulli et al., 2015) (Fig.3). The 16SrRNA gene sequencing and phylogenetic
analysis was done at geneombio TECHNOLOGIES PVT. LTD.VEDANT, S. No. 39/3, H. No. 1043, Yogi Park, Off Mumbai
Bangalore Expressway, Baner, Pune 411045. Maharashtra, INDIA. All the routine was carried out by following the standard
microbiological techniques and work was carried out with the approval from Institute ethical committee.

I1. RESULTS

In the present study a total 80 samples were processed in the laboratory for the isolation and identification of pathogenic
bacteria. In case of age-wise distribution study from total 80 patients 43 patients were from the age group 0-18years, 35 patients
from the age group above 40years and very less patients i.e. only 2 from age group 19-40years (Tablel). In the gender-wise
distribution study from total 80 patients 57 were females and 23 were males.

Total 124 bacteria were isolated from the collected samples and from these 124 isolates six bacterial strains (nearest neighbor)
were identified as (PPM1A) Klebsiella pneumoniae strain CIFRI-OBBKP2, (PPM2B) Staphylococcus simiae CCM 7213, (PPM2C)
Bacillus subtilis strain NCDO 1769, (PPM8A) Acinetobacter pittii DSM 21653 strain ATCC 19004, (PPM9A) Exiguobacterium
acetylicum strain DSM 20416 and (PPM9B) Enterococcus mundtii strain NBRC 100490 on the basis of phylogenetic analysis
(Figure2). Among 124 isolated species 39 (31%) were of Staphylococcus sp., 28 (23%) were of Klebsiella sp., 21 (17%) were of
Bacillus sp., 15 (12%) were of Exiguobacterium sp., 12(10%) were of Acinetobacter sp. and only 09 (7%) were of Enterococcus sp.
(Figure 3).

Table 1Age-wise distribution of number of samples and number of isolates of respective samples

Age group  Number of samples Number of isolates
0-18yrs 43 69
19-40yrs 02 04

Above 40yrs 35 51
Total 80 124
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Table 2Morphological and biochemical characteristics of isolated pathogens

Bacterial isolates PPMIA PPM2B PPM2C PPMSA MO poyvog
(code)

Gram Characteristics - + + - + +
Morphological Shape Rods Cocci Rods CO;(I:I?ba Rods Cocci
characteristics Motility NM NM M NM M NM

Indole - - - -
MR - - - -
VP + + - + +
Citrate + - + + + +
Glucose + + + + + +
. . Lactose + + + + - +
Biochemical -
characteristics Mannitol i - i _ - -
Catalase + + + + + +
Oxidase - - \ - - +
DNase - + - + + +
Coagulase - + - - - -
Urease + + - \Y - \Y
Gelatinase - - + + + -
-: Negative, +: Positive, M:Motile, NM: Non motile, V: Variable, MR: Methyl red, VP: VVoges Proskauer,
PPM1A, PPM2B, PPM2C, PPM8A, PPM9A and PPM9B: codes of isolated bacteria

PPVEB

NR043146.1 Stgphylococois simiae GOV 7213
NREZ7519.1 Saphy bsp. L
NR118450.1 Stphylocooeus petrsii strain COM8418
NR116433 1 Stgphylocoocus camosus strain PI0274
NROB7009.1 Staphyiacocous schiefer strain DEM4807
NR041326.1 Stphylococous flewretti strain GIC 1999
NR029066.1 Mecrooooous hejekii strain R 16085

FRVIA

MERII91 Ketsidlaprenrisesian GFRCERF2

MHIOISHA 1 Kebsidlasp stranXY3

M-E15141 Kdsidlasp stranRATS

M\11591 Kebsidlagn s1EnSTG
i

MER81 KetsidlarenricestiankB

NR 118441.1 Bacillus stratosphericus strain 41KF2a
NR 0248081 Bacillus vietnamensis strain 15-1

NR 125453.1 Bacillus pakistanensis strain NOCP-168
NR 025557.1 Becillus aeolius strain 4-1

NR 109443.1 Bacillus songklensis strain CAU 1033

PPM2C

NR 118972.1 Bacillus subtilis strain NCDO 1769

NR 1127251 Bacillus mojavensis strain NBRC 15718
‘ NR 112723.1 Bacillus atrophaeus strain NBRC 15539

PPVRA
NRO43479.1 Bxiguokecteiumacetylicumstrain DEM 20416
NR116296.1 Exiguok i liphilum 121

NROA1794.1 Bedillus sdfersis FO3h

NR155904.1 Baolllus leous strain AK74

NR(25446.1 Becillus helodrers strain DSM497

NR 1199621 Mecrocooous casedlytious strain ATOC 13648
NR 1509081 Qitt isdi strain LRSS
NR145557.1 Coeenchecillus damLersis strain PF20

NR 1458571 Coeanchedilius camuersis strain PF2)
NR14472.1 Kutt lersis strain JCEE

PPVBA
4|£ NR 1176211 Acinetctecter it DSV 21653 strein ATOC 19004

NR 113343 1 Acinetcbecter calcoecetious strain JOM 6342

NR112037.1 Acinetctecter beunrii srein OMESAL
— NR1568/5.1 Acinetctpcter lanee strain BRTGL

NR117630.1 Acinetctpcter tarchi strain CEM 14970
[ NR 133053 1 Acinetctecter garensis srein UG 60467

[ NRIITER1 Acietchecterjuil st ATCC 17908
L NRS541 Akarindges ilincisensis strin MVAB Had.

FAVEB

NR 113806 1 Erterococous mundii strein NBRC 10040

NR113804 1 Erterocooous feedumistiain NBRC 100486

NR113257.1 Erterococaus durans strain JME75

NR115763 1 Erterocooous aiumATIC 14025

NRII5I2L1 Erterocoonis Ghus stanPQL

NR(24804 1 Erterocoos dsper ATACS1286

NR1568601 Brterooooous arutali strain ETREL

[ NRIUI30.1 Erteoeooots saocedyicus SEpATICATB st NERC 100408

L NRUPNI1 Etaomas siiras stEnNOVB 13117

Figure 2 Phylogenetic trees of isolated pathogenic bacteria from external otitis

Codes of isolated bacteria and its nearest neighbor in bracket: PPM1(Klebsiella pneumoniae strain CIFRI-OBBKP2),
PPM2B(Staphylococcus simiae CCM 7213), PPM2C(Bacillus subtilis strain NCDO 1769), PPM8A(Acinetobacter pittii DSM
21653 strain ATCC 19004), PPM9A(Exiguobacterium acetylicum strain DSM 20416) and PPM9B(Enterococcus mundtii strain

NBRC 100490).
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Figure 3 percent distribution of bacterial isolates from samples of external otitis

IV. DISCUSSION

In the present study considering all age group the female were more affected than male which is contrary to the study in which
from total 64 patients 34 were male and 30 were female(Ghanpur et al., 2017) , same results were also found in another
study(Cirpaciu et al., 2017) where from 59 patients 35 were male and 24 were female. Again one study revealed that out of 42
samples which was positive for Pseudomonas aeruginosa, gender-wise distributions were higher for female as compared to males,
22 samples (52%) were positive for females and for male 20 samples (48%) were found positive (Khattak et al., 2013) . Present
study reveled that as 43 samples out of 80 samples were from the age group 0-18 yrs i.e. more than 50% samples, which reflected
the most affected age group.

Among all the isolated pathogenic bacteria 31% was Staphylococcus strain which showed significantly high incidence
followed by Klebsiella, Bacillus, Exiguobacterium, Acinetobacter and Enterococcus respectively. got similar results that 57% of all
cases the high incidence was of Staphylococcus aureus(Cirpaciu et al., 2017) . was found similar results, high percentage of
Staphylococcus aureus (37%), Pseudomonas aeruginosa (29.6%) followed by other organisms(Nogueira et al., 2008) . The most
common bacteria in the patients of otitis externa were Staphylococcus aureus (20.8%), Bacillus (18.9%) and Pseudomonas (11.3%)
studied by(Kiakojori et al., 2010).

V.CONCLUSION

The data in the present study concluded that the most affected age group was children, which-may be due to children are more
vulnerable than adults to environmental risks. Females were most affected considering the gender. The high incidence of
Staphylococcus gave alarming sign and the data regarding the common pathogens is useful while treating the otitis externa. Further
emphasis on antibiotic study will provide a way of promising topical antibiotic treatment to otitis externa.

VI. ACKNOWLEDGEMENT

Authors wish to acknowledge Shri Shivaij College of Arts, Commerce and Science, Akola for providing the lab facility and a
great cooperation and also thankful to CSIR, Delhi (Council of Scientific and Industrial Research) for financial support.

[JCRT2007109 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 1520


http://www.ijcrt.org/

www.ijcrt.org © 2020 IJCRT | Volume 8, Issue 7 July 2020 | ISSN: 2320-2882

VIl. REFERENCES

[1] Bhat, V., Aziz, A., Bhandary, S. K., Aroor, R., P, S. D. K., & Saldanha, M. (2015). Malignant Otitis Externa - A Retrospective
Study of 15 Patients Treated in a Tertiary Healthcare Center. https://doi.org/10.5152/ia0.2015.430

[2] Castro-Escarpulli, G., Alonso-Aguilar, N. M., Sanchez, G. R., Bocanegra-Garcia, V., Guo, X., Judrez-Enriquez, S. R., Luna-
Herrera, J., Martinez, C. M., & Guadalupe, A.-A. M. (2015). Identification and Typing Methods for the Study of Bacterial
Infections: a Brief Review and Mycobacterial as Case of Study. IMedPub Journals, 7, 1-10.
https://www.semanticscholar.org/paper/Identification-and-Typing-Methods-for-theStudy-of-a-Castro-Escarpulli-Alonso-
Aguilar/7932c77b1c7a684d11d200a070e80eec4de05cf5

[3] Cirpaciu, D., GOANTA, C., Tusaliu, M., Curutiu, C., & Budu, V. (2017). Microbial etiology of acute otitis externa-a one year
study. Romanian Biotechnological Letters, 22(1), 12316.

[4] Enoz, M., & Sevinc, I. (2009). Bacterial and fungal organisms in otitis externa patients without fungal infection risk factors in
Erzurum, Turkey. 75(5), 721-725.

[5] Ghanpur, A. D., Nayak, D. R., Chawla, K., Shashidhar, V., & Singh, R. (2017). Comparison of microbiological flora in the
external auditory canal of normal ear and an ear with acute otitis externa. Journal of Clinical and Diagnostic Research, 11(9),
MCO01-MCO04. https://doi.org/10.7860/JCDR/2017/24983.10556

[6] Hui, C.P.S,, Society, C. P., & Diseases, I. (2013). Acute otitis externa. 18(2), 96-98.

[7] Khattak, M., Ishag, M. S., Gul, M., Hussain, M. M., Ali, G., & Mohammad, A. (2013). ISOLATION AND IDENTIFICATION
OF PSEUDOMONAS AERUGINOSA FROM EAR SAMPLES AND ITS ANTIBIOGRAM ANALYSIS. 234-236.

[8] Kiakojori, K., Emran, S. M., Majidian, A. R., & Shahandashti, E. F. (2010). Comparing Cerumen Bacterial Flora in Acute
Otitis Externa Patients and Healthy Controls. 22(60).

[9] Mustafa, M., Patawari, P., Muniandy, R. K., & Zinatara, P. (2015). Acute Otitis Externa: Pathophysiology |,
Clinicalpresentation , And Treatment. 14(7), 73—78. https://doi.org/10.9790/0853-14717378

[10] Nogueira, J. C. R., Diniz, M. de F. F. M., Lima, E. O., & Lima, Z. N. (2008). Identification and antimicrobial susceptibility of
acute  external  otitis  microorganisms.  Brazilian ~ Journal of  Otorhinolaryngology, 74(4), 526-530.
https://doi.org/10.1016/s1808-8694(15)30598-x

[11]Reyes, A. T. (2018). Morpho-Biochemical Aided Identification of Bacterial Isolates from Philippine Native Pig. Advances in
Pharmacology & Clinical Trials, 3(5), 1-11. https://doi.org/10.23880/apct-16000148

IJCRT2007109 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 1521


http://www.ijcrt.org/

