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ABSTRACT 

Chronic Suppurative Otitis Media (CSOM) is a long standing infection of middle ear characterized by ear 

discharge and permanent perforation. Ranchi is amongst those geographical areas in India which have 

environmental factors favouring frequent upper respiratory infections resulting in a higher incidence of 

persistent and recurrent Otitis Media, which in turn leads to complications. Hence the present study was done 

to observe the aerobic bacterial flora in causation of CSOM and their antimicrobial susceptibility pattern. 336 

samples of ear discharge from 310 patients of CSOM were studied, out of which 297 were culture positive. The 

most predominant bacteria was Staphylococcus aureus followed by Pseudomonas aeruginosa. Sensitivity of 

Staphylococcus was good to Vancomycin, Cloxacillin, Linezolid, Cefalexin, Cotrimoxazole, Clindamycin, 

Ciprofloxacin and Amoxyclave while 25.9% were MRSA. Pseudomonas showed high susceptibility to 

Meropenem, Sulbactam-Cefoperazone, Chloramphenicol, Ceftazidime, Ciprofloxacin, Piperacillin-Tazobactum 

and Amikacin. Therefore the present study proved useful for clinicians in knowing the predominant pathogen 

and their susceptibility pattern for the appropriate management of CSOM patients. 

KEYWORDS: Chronic Suppurative otitis media, Aerobic Bacterial, Staphylococcus aureus , Antibiotic 

sensitivity pattern. 

 

INTRODUCTION 

CSOM has been defined by WHO, as a chronic 

inflammation of the middle ear cavity with 

recurrent discharge through tympanic membrane 

perforation for a period of 3 months or more. 

Chronic suppurative otitis media is a sequelae of 

acute otitis media often due to poor therapeutic 

management. 

CSOM is one of the most common diseases of 

childhood. Children are more affected than adults 

because the Eustachian tube in children are short 

and more horizontal in position which makes the 

ascent of microorganisms from nasopharynx to 

middle ear cavity far more easier. The less 

developed immune system in children have also 

been attributed to the causation. 
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CSOM is an important cause of preventable 

hearing loss. It can cause both conductive and 

sensorineural hearing loss which can thereby 

affect the development of speech, language, 

learning skills, outdoor activities and hence the 

overall development of a growing child. 

The Global burden of disease study 2010 assigned 

4.68 million disability adjusted life years 

(DALYs) to otitis media. A large part of it, is 

from the developing countries. The important 

factors associated with CSOM are low socio-

economic status, overcrowding, poor hospital 

hygiene, lack of resources for infection control 

and lack of infection control team in hospitals. 

In developing nations, the hospitals in the 

periphery lack laboratories with facilities for 

culture and sensitivities. Hence the Medical 

officers are left with no other options than 

prescribing the available antibiotics of their 

preference. This injudicious use of antibiotics 

leads to the development of resistance in bacteria 

and with time the microbiological profile keeps on 

changing. 

Ranchi has a weather very favourable for Upper 

Respiratory tract infections throughout the year 

indirectly increasing the CSOM case load in the 

ENT department of RIMS hospital. Hence this 

study was undertaken to elicit the present aerobic 

bacterial profile of CSOM and their antibiotic 

sensitivity pattern so as to help in rationale use of 

antibiotics, successful treatment , prevention of 

development of complications and resistance in 

microorganisms. 

 

MATERIALS AND METHODS 

An analytical study was carried out at the 

Department of Microbiology in RIMS Hospital, 

Ranchi from November 2015 to October 2016. 

The patients coming with complaints of ear 

discharge for more than 3 months were examined 

by the ENT Surgeon in the ENT OPD, with the 

help of aural speculum, so as to confirm the 

diagnosis of CSOM. Once the diagnosis was 

established, an informed consent was taken from 

the patient and a detailed clinical history was 

elucidated. 

INCLUSION CRITERIA – The study included 

310 patients who had been suffering from 

unilateral or bilateral ear discharge for a period of 

3 months or more and where clinically diagnosed 

as cases of CSOM by the Otorhinolaryngologists 

in the ENT Department of RIMS Hospital. 

EXCLUSION CRITERIA – Patients who had 

ear discharge for duration less than 3 months , 

those who had any history of antibiotic intake in 

the past 2 weeks , those who presented with 

Cholesteatoma and those who had ear discharge 

without any tympanic membrane perforation 

(Otitis Externa) were excluded from the study. 

SAMPLE COLLECTION– Pulling the pinna 

outwards, laterally and backwards, the purulent 

discharge was collected from the middle ear using 

single use mini tip moistened cotton swab , with 

adequate precautions to prevent contamination 

with normal commensals of external canal. Then 

the swabs were immediately transported to the 

Department of Microbiology. 

ISOLATION OF PATHOGENIC BACTERIA 

The swabs were inoculated onto Blood agar, Mac 

Conkey agar, Chocolate agar and Nutrient broths 

for the isolation of aerobic bacteria. The 

inoculated cultures were incubated at 37˚C for 24-

48 hrs. 

IDENTIFICATION OF THE ISOLATED 

PATHOGEN– The bacterial isolates were 

identified based on colony morphology, cultural 

characteristics and biochemical tests according to 

the Standard techniques. 

ANTIBIOTIC SENSITIVITY TESTING FOR 

THE ISOLATED PATHOGEN – The bacterial 

isolates were tested for their antibiogram on 

Muller – Hinton Agar by Kirby Baeur Disc 

Diffusion Method according to Clinical Laborato-

ry and Standard Institute guidelines (CLSI, 2016). 

 

RESULTS 

The study included 310 diagnosed cases of CSOM 

comprising of 171(55.16%) males and 139 

(44.83%) females.  Among  the  310 patients , 284  

(91.6%)  had  unilateral  while 26  (8.3% ) had  

bilateral  CSOM.  Hence  a  total  of  336 samples 

were obtained. 
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      Figure 1: Gender predisposition                  Figure 2: Prevalence of Unilateral and Bilateral disease. 

 

Out of the 336 samples, 297 (88.3%) were culture 

positive and 39 (11.6%) showed no growth. 255 

(75.89%) samples showed monomicrobial growth 

while 42 (12.5%) showed polymicrobial growth. 

 

 
Figure 3: pie chart depicting proportion of different growth types. 

 

The most common organisms isolated in this 

study was Staphylococcus aureus (39.82%) 

followed by Pseudomonas sp. (25.66%). 

Klebsiella pneumoniae, E.coli, Coagulase 

negative Staphylococci, Proteus and Enterococcus 

were the other organisms isolated.  

 

Table no. 1: Number and Percentage of pathogenic bacteria isolated. 

S. No.                        Bacterial Isolates            Number              Percentage 

1 Staphylococcus aureus     135              39.82% 

2 Pseudomonas aeruginosa     87              25.66% 

3 Klebsiella pneumonia     36              10.61% 

4 E.coli     31              9.14% 

5 Coagulase Negative Staphylococcus     24               7.07% 

6 Proteus sp.     19               5.6% 

7 Enterococcus sp.     7               2.0% 

                        Total     339               100% 

                                  

 

Males 
Females UNILATERAL UNILATERAL 

(91.6%) 

BILATERAL 
(8.3%) 

MONOMICROBIAL 

NO GROWTH (11.6%) 

MONOMICROBIAL GROWTH (75.89%) 

POLYMICROBIAL GROWTH (12.5%) 
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Graph 1: Number and Percentage of Isolated bacteria from the purulent discharges of the CSOM patients. 

 

The Staphylococcus aureus isolated showed high 

susceptibility to Vancomycin (100%) , Cloxacillin 

(97.7%) , Linezolid (97%), Cefalexin (94.8%) , 

Cotrimoxazole (94%). They were also sensitive to 

Clindamycin (88%), Ciprofloxacin (77.7%) and 

Amoxyclave (72.5%). Only 22 (16.2%) Staph. 

aureus isolated were sensitive against Penicillin 

and Ampicillin while 100 (74.1%) were sensitive 

to Methicillin. 25.9% (35) of them were 

Methicillin resistant Staphylococcus aureus. The 

Pseudomonas aeruginosa isolates showed high 

sensitivity against Meropenem (100%), Sulbac-

tam- Cefoperazone (100%) , Chloramphenicol 

(97.7%), Ceftazidime (94.3%), Ciprofloxacin 

(93.1%), Piperacillin- Tazobactum (90.8%). They 

were also susceptible to Amikacin (86.2%) and 

Gentamicin (74.7%). Klebsiella sp. , Escherichia 

coli and Proteus sp. Isolated were susceptible 

Meropenem (93%), Ciprofloxacin (80.2%), 

Ceftriaxone (77.9%), Norfloxacin (74.4%), 

Gentamicin (69.7%), Amikacin (67.4%) and 

Cotrimoxazole (60.4%). Coagulase Negative 

Staphylococcus isolates were found sensitive to 

Cloxacillin (79.1%), Erythromycin (75%), 

Chloramphenicol (62.5%) , Cephalexin (58.3%), 

Cotrimoxazole (58.3%) and Gentamicin (50%). 

Enterococcus species were susceptible to 

Cloxacillin (85.7%), Amikacin (71.4%), 

Cefotaxime (57.1%), Ciprofloxacin(57.1%). 

 

 
                                       Graph 2: Antibiotic Sensitivity Pattern of Staphylococcus aureus. 
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                                             Graph 3: Antibiotic Sensitivity Pattern of Pseudomonas aeruginosa. 

 

 
Graph 4: Antibiotic Sensitivity Pattern of Gram Negative Bacilli except Pseudomonas. 

 

 
Graph 5: Antibiotic Sensitivity Pattern of Coagulase Negative Staphylococcus. 
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DISCUSSION 

CSOM is one of the most common ear infections 

which has been notoriously associated with 

serious complications like Deafness, Mastoiditis, 

Brain abscess, Meningitis, Petrositis, Labyrinthine 

fistula, Facial nerve paralysis, Sigmoid sinus 

thrombosis etc. 

Majority of the patients belonged to age group 

within 20 years similar to the study performed by 

Mansoor et al, Wariso et al, Poorey et al. This 

kind of predisposition to children and young 

adults could be due to multiple reasons like the 

anatomically short and wider Eustachian tube 

present in children and infants which makes 

access of infections from throat to middle ear 

easy. Secondly, due to illiteracy and decreased 

awareness about the correct techniques of breast 

feeding habits where mothers are habituated to 

incorrectly breast feed their babies in supine 

position or instill oil into their ears. In contrast to 

this, Loy et al in his study showed that the disease 

burden was highest between 30-40 years of age. 

In our study males (55.16%) were more 

commonly affected than females which was in 

accordance to Ahmed et al but was in contrast to 

study done by Loy et al and Mansoor et al. 

11.6% of the samples showed no growth which is 

in accordance with Chakraborty et al (12.6%) and 

varies from the results of Fatma et al (16.9%), 

Vijaya et al (5.28%) and Lakshmi et al (6.25%). 

Monomicrobial growth occurred in 75.89% which 

was found to be 85% by Lakshmi et al. 

In this study , the most predominant organism 

isolated was Staphylococcus aureus (39.82%) 

followed by Pseudomonas aeruginosa (25.66%) 

which was similar to results obtained by Loy et al, 

Taj et al , Ahmed et al , Shreshtha et al, Lakshmi 

et al and Kumar et al. But studies done by 

Saraswati Jayanthi et al, V.K.Poorey et al, 

Mohammed S.et al, Kamran Iqbal et al showed 

Pseudomonas species as the most common isolate. 

 

CONCLUSION 

In the present study, Gram negative bacilli 

(51.01%) accounted for the largest proportion of 

isolated pathogens and the rest (48.89%) 

constituted of Gram positive cocci. Individually, 

Staphylococcus aureus (39.82%) was the most 

common isolate. The antibiotic sensitivity profile 

of each bacteria were found to be variable. Hence 

it should be inculcated in the routine practices to 

get the culture and sensitivity reports for each 

CSOM case before starting the definitive 

treatment. This will help in successfully treating 

the disease, preventing development of resistance 

in organisms and will save the patients from 

landing into serious complications. 

 

REFERENCES 

1. World Health Organization. Chronic 

Suppurative Otitis Media : Burden of 

illness and Management options, Geneva . 

http://www.who.int/pbd/deafness/activities

/hearing care/otitis media.pdf 

2. CLSI guidelines 2016 – Performance 

standard for antimicrobial susceptibility 

testing .CLSI document M100-S26 , 

Wayne ,PA. Clinical laboratory standard 

institute. 

3. Diseases of Ear , Nose and Throat by PL 

Dhingra , Shruti Dhingra . 5
th

 Edition . 

Chapter – Chronic suppurative otitis 

media. 

4. Tahira Mansoor , Mohammed Ayub 

Musani, Gulnaz Khalid , Mustafa Kamal. 

Pseudomonas aeruginosa in chronic 

suppurative otitis media: sensitivity 

spectrum against various antibiotics in 

Karanchi . J. Ayub Med. Coll Abbottabad 

2009; 21(2). 

5. AHC Loy, AL Tan, PKS Lu. 

Microbiology of Chronic suppurative otitis 

media in Singapore. Singapore Med J 2002 

Vol 43(6): 296-299. 

6. Saraswati Jayanthi R, Venkatesh R, Jeya 

M. Study of aerobic bacterial and fungal 

etiology of Chronic suppurative otitis 

media in tertiary care hospital in outskirts 

of Chennai , India . International J. of 

Research in Health Sciences Oct – Dec 

2013 Volume-1, Issue-3. 



 

Neha et al JMSCR Volume 4 Issue 11 November 2016 Page 13614 
 

JMSCR Vol||04||Issue||11||Page 13608-13615||November 2016 

7. Shrestha BL , Amatya RCM ,Shrestha I, 

Ghosh I. Microbiological profile of 

chronic suppurative otitis media. Nepalese 

J. of ENT Head and Neck surgery .Vol. 2 

No.2 Issue 2 ( July- Dec 2011). 

8. Poorey VK, Iyer A. Study of bacterial 

flora in CSOM and its clinical 

significance. Indian J Otolaryngol Head 

Neck surg. 2002;54(2): 91-95. 

9. Dhirendra kumar , Priyadarshini, MK 

Agarwal , P Prakash. Bacteriological 

Profile of Chronic Suppurative Otitis 

Media in patients at a tertiary level 

hospital . Eastern J. Med. Sci, 2016, 

May23 

10. Iqbal K, Khan M and Satti L . 

Microbiology of chronic suppurative otitis 

media: Experience at Dera Ismail Khan . 

GJMS 2011; 9(2);189-93. 

11. Prakash M, Lakshmi K, Anuradha S, 

Swathi GN. Bacteriological profile and 

their antibiotic susceptibility pattern of 

cases of Chronic suppurative otitis media. 

Asian J. of Pharmaceutical and Clinical 

Research 2013, 6(3), 209-212. 

12. Ahmed A, Usman J,Hashim R. Isolates 

from chronic suppurative otitis media and 

their antimicrobial sensitivity . Pak armed 

forces Med J 1999;49;82-5. 

13. Vijaya D, Nagarathnamma T. 

Microbiological study of chronic 

suppurative otitis media. Indian J Otol 

1998;4:172-4. 

14. Fatma AA, Assiry S, Siraj MZ . 

Microbiological evaluation and aspects on 

management of chronic suppurative otitis 

media in Riyadh. Indian J Otol 

1998;4:115-20. 

15. Chakraborty A , Bhattacharjee A 

,Purkaystha P. Microbiological profile of 

chronic suppurative otitis media: its 

significance in north east india. Indian J 

Otol 2005;11:39-44. 

16. Kumar H , Seth S. Bacterial and fungal 

study of 100 cases of chronic suppurative 

otitis media. J Clin diagnostic Res . 2011; 

5(6):1224-27. 

17. Y.K.Harshika , S.Sangeetha and R.Prakash 

. Microbiological profile of CSOM and 

their antibiotic sensitivity pattern in a 

tertiary care hospital . Int.J. of Curr. 

Microbiol. App. Sci (2015)4(2):735-743. 

18. Krista Vaidya , Surendra Kumar Madhup, 

Bikash lal, Shrestha, A Gautam, Nucche 

Ratna Tuladhar. Bacteriological and 

Mycological profile of Chronic 

Suppurative Otitis Media among patients 

visiting Dhulikhel Hospital .ACCLM1(1) 

37-41 (2015). 

19. Vishal Sharma , Gagandeep kaur. 

Microbiology and Antimicrobial 

susceptibility pattern of cases of chronic 

suppurative otitis media in a tertiary care 

teaching hospital. International J. of 

Bioassays, 2014, 3(05),3033-3035. 

20. Dr R. Usha Rani, Dr.O.Satyanarayana , 

Dr.K.R.L. Suryakirani. Bacterial and 

Fungal study of 100 cases of chronic 

suppurative otitis media. International J. of 

Sci. Research Volume :4/ Issue:8/Aug 

2015. ISSN No. 2277-8179. 

21. Mariam , Khalil Ahmed , Ahsanullah Mir, 

Mehtab Jan , Raja Imran , Gulab Shah, 

Farmanullah and Abdul latif . Prevalence 

of bacteria in chronic suppurative otitis 

media patients and their sensitivity 

patterns against various antibiotics in 

Human population of Gilgit. Pakistan J. 

Zool.Vol. 45(6), pp. 1647 – 1653, 2013. 

22. S. Nikakhlagh , A.D. Khosravi , A. 

Fazlipour , M. Safarzadeh and N. Rashidi . 

Microbiological findings in patients with 

chronic suppurative otitis media . 

J.Med.Sci. ,8(5): 503-506 , 1
st
 August , 

2008.  

23. Wadile Rahul Gopichand , Bhate Viraj 

Madhusudan, Kalshetti Varsha Tukaram . 

Bacteriological profile of chronic 

suppurative otitis media . Int.J.Current 

Microbiol. App. Sci (2015)4(6):41-47. 



 

Neha et al JMSCR Volume 4 Issue 11 November 2016 Page 13615 
 

JMSCR Vol||04||Issue||11||Page 13608-13615||November 2016 

24. B L Choudhary , Snehanshu Shukla. 

Bacteriological profile and their antibiotic 

sensitivity pattern in cases of Otitis Media 

. Bulletin of Pharmaceutical and medical 

sciences Vol. 2. Issue .2; 2014. 

25. G.Jyothi lakshmi , Geeta , Swarajya 

lakshmi. Chronic suppurative otitis media 

profile of aerobic pathogens and antibiotic 

sensitivity . J. of evolution of Medical and 

Dental Sciences 2014 ; vol. 3 , Issue 70 , 

Dec.15 ; Page 14957-14962 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


