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Abstract Background: Chronic suppurative otitis media (CSOM) is a common condition in children with middle ear infection 
worldwide and untreated cases leads to meningitis, facial nerve paralysis and brain abscess. Aim: The aim of the study is 
to identify bacteria associated with CSOM and its antibiotic sensitivity pattern and to find out the incidence of extended 
spectrum beta lactamases and metallobetalactamases in CSOM patients. Methods: A total of 250 ear swabs were 
collected from patients with CSOM and bacteria were identified by using conventional methods. The identified bacteria 
were subjected to Kirby-Bauers antibiotic test for assessing resistant patterns. Detection of ESBL and MBL is done by 
double disc diffusion method. Results: A total of 184 bacteria were isolated from 250 CSOM patients, among them 52% 
were P.aeruginosa, 73% were S.aureus, 20% were A.baumanniiand rest were others, from antibiotic disc diffusion 
methods 72% ESBL strains and 8% MBL strains were documented. Multidrug resistant strains of P.aeruginosa52 were 
more prevalent than those of S.aureus and other bacteria in ear discharges. Vancomycin and Imipenem could control 
gram negative bacteria and gram positive bacteria respectively.  
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INTRODUCTION 
Chronic suppurative otitis media is most common 
childhood disease that causes infection in the ear leading 
to hearing impairment. It is identified by the chronic 
drainage in the middle ear which is associated with 
tympanic membrane perforation. It is generally preceded 
by an episode of acute otitis media 1. Individuals with this 
disease respond frequently to topical therapy than to 
systemic. The topical therapy basically consists of 3 
important things under which selection of correct 

antibiotic, control of granulation tissue and aggressive 
aural toilet are the main components. The common 
bacteria associated with this infection are Staphylococcus 
aureus, Pseudomonas aeruginosa and Klebsiella 3. On 
other hand, the common bacteria found in acute otitis 
media would be Streptococcus pneumonia and 
Haemophilus influenza 4 Certainly, the ability of these 
microorganisms in biofilm formation is frequent in 
CSOM (5). Another life threatening situation arises by 
Methicillin resistant staphylococcus aureus strains with 
adopted resistance to most common antibiotic groups like 
betalactams, piperacillin-tazobactum, carbapenem, 
ampicillin-sulbactum and imipenem6. Hence, the present 
work describes the surveillance of bacterial strains in 
patients attending with ear infections in outpatient at 
Department of Otorhinology of the Pinnacle hospital for a 
period of 16months. Antibiotic sensitivity patterns of the 
identified bacterial strains were performed to assess the 
varieties of CSOM which will help in therapy with 
antimicrobial program. The study also focusses on 
incidence of extended spectrum beta lactamases (ESBL) 
and MBL strains of CSOM.  
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MATERIALS AND METHODS 
Selection of CSOM patients 
Participants with middle ear infection on the basis of 
otoscopic examinations and clinical presentations were 
selected for the study and CSOM patients were diagnosed 
by the otolaryngologist. Patients with infections in the 
middle ear cleft for less than three months and traumatic 
perforations were excluded. The patients with CSOM 
were considered and pus is collected from ear canal with 
sterile ear swab by consultant otolaryngologist by taking 
all aseptic measures. 
Study population 
The study is been conducted in Pinnacle Hospital, 
Visakhapatnam during February 2018- May 2019. A total 
of 250 ear swabs from CSOM patients were collected 
with sterile swab sticks. The swabs were then transferred 
to microbiology department for further analysis. Pus 
swabs were cultured on blood agar plates followed by 
incubation at 37oC for the growth of pathogenic bacteria, 
which will be identified by the microbiologist according 
to standard methods (7), followed by antibiotic 
susceptibility tests for the isolated bacteria by the 
guidelines of Clinical Laboratory Standard Institute as 
mentioned. The antibiotic disks used for bacteria were 
gentamycin 30, ceftazidime 10, ciprofloxacin, aztreonam 
30, imipenem 10, piperacillin 100 and vancomycin 30. 
The standard MTCC strains along with clinically isolated 
bacteria were subjected to antibiotic sensitivity tests with 
antibiotics by disk diffusion method (8).  
Detection of ESBL strains  
ESBL producing strains were detected by double disc 
synergy test (DDST) on a lawn culture grown in Muller 
Hinton agar plate. The antibiotic disks like augmentin 30 
ug dic in combination of amoxicillin and clavulanic acid 
(20 + 10) in the middle of the plate and was flanked by a 
disc of ceftazidime 30 ug and cefotaxime 30 at 30 mm 
apart were placed on lawn culture. The experiments were 
performed in triplicates and plates were incubated at 37oC 
and zone of inhibition was measured. The inhibition of 
ESBL enzyme zone was identified by augmentin disc 
which was formed from a peripheral disc towards the 
middle. It is identified by the successor synergetic action 
of cephalosporin disc as well. To identify, the organism 
showing resistant to both cephalosprins, due to 
production of ESBL enzyme, which is deactived by the 
augmentin with a consequent reactivation of 
cephalosporin resulting in enlarged zone of inhibition (9).  
Detection of MBL strain  
The metallo beta lactamases (MBL) producing organism 
were detected by imipenem- EDTA-DDST. Briefly, the 
organism was considered as MBL producers if there is 
increase in the zone of inhibition of beta lactam + EDTA 
disc with more than 5mm. The MBL productions in 

bacteria for imipenem –EDTA disk were developed and 
experiments were repeated in triplicates and results were 
noted. 
 
RESULTS 
Growth of bacteria from ear swabs of CSOM patients. A 
total of 250 ear swabs were collected from CSOM 
patients and subjected to culturing on specific media for 
the growth of bacteria. In the present study, the 
prevalence of pathogenic bacteria among CSOM patients 
was found to be 82%. It was observed that in few cultures 
two or more organisms were grown on media and in some 
cultures single organism was identified. The percentage 
of organisms isolated is documented in Table 1. isolation 
of one organism as pure culture was significantly more 
than isotion of two or more bacteria as mixed infection. 
All the colonies were identified by conventional methods 
that include both biochemical and microscopic 
examination by gram staining. and were tabulated. 
Species identification was done by carbohydrate 
fermentation tests and results were tabulated. 
 

Table 1: Number of organisum isolated from samples 

 
Number of 

isolates 
Number of 

bacteria 
% 

Culture sterile 66 0 26 
Single organism 75 75 30 
Two organisms 60 109 43 
No pathogenic 

organism 49 contaminated  

Total 250 184 73 
Antibiotic sensitivity test of isolated bacteria From the 
antibiotic tests data, it was found that A .baumanni.had 
highest resistant(78%) toceftazidime and Amoxyclav 
showed highest sensitivity- 86% For all the bacteria, the 
antibiotic sensitivity is measured and calculated In most 
of cases of CSOM patients ciprofloxacin and amoxyclav 
were prescribed .but it was seen that A.baumanni 20%, 
12% C.freundii, 52% K.pneumonia, 28% P.aeruginosa 
and 43%S.aureus were resistant to ciprofloxacin. 
Similarly percentage of resistance for amoxiclave was 
found to be for A.baumanni 13%, 31% forC.freundii, 
21% forK.pneumonia, 17%forP.aeruginosa and 36% 
forS.aureus.  
Incidence of ESBL and MBL strains of CSOM 
patients 
The tested strains were screened for both ESBL and MBL 
and it was found that 72% were ESBL and 8 % were 
MBL strains were found. Among the ESBL strains, 88 
were S.aureus and 78 were P.aeruginosa. In the same 
way, in MBL 3% were S.aureus and 5% were 
P.aeruginosa.  
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DISCUSSION 
In the current study, the prevalence of bacteria among 
CSOM patients was found to be73%. This is similar with 
other study reports from other parts of world (10-12).in 
our study gram negative bacteria were isolated in 59% of 
cases and gram positive bacteria in 61 %. The CSOM is 
considered as a major health problem in children and 
adults in developing countries. It has adverse effects in 
chronic hearing loss which impact on speech, interaction 
and language and is significantly responsible for mortality 
and morbidity by the complications associated with it. 
WHO reported that CSOM is prevalent in four countries 
and one among them is India 13. Antibiotics either topical 
or systemic are given to acute exacerbations in CSOM. 
The major risk factors associated with it are poor medical 
treatment, respiratory tract infections and poor living 
conditions. Atticoantral is one of the most common 
diseases associated with it which is characterised by 
retraction pocket formation followed by cholesteatoma 14. 
The remarkable ability to acquire antibiotic resitance 
limits by S.aureus infections which leads to increased 
mortality and morbidity rates 15. In a study conducted in 
Germany, most of the MRSA strains were found in 
wounds and in pneumonia 16. In the present study of 250 
samples, 184 bacteria were isolated and other studies 
reported very less number of bacteria. Most of the 
bacteria were gram negative in our study, which matches 
with some other study in our country 17. In the present 
study, higher resistance is being demonstrated in gram 
positive bacteriaand in gram negative bacteria, the 
resistance is bit lower i.e; 8% MBL and 72% ESBL 
strains were documented.  
 

CONCLUSION 
CSOM is identified as common disease with antibiotic 
treatment and emergence of resistance strains is leading 
to treatment failures. The most common drug resistant 
strains are found to be P. aeruginosa and staphylococcus 
aureus which were more prevalent in ear discharges of 
CSOM patients. Assessing antibiotic sensitivity of 
bacteria associated with CSOM is required for monitoring 
CSOM patients from risk.  
 

REFERENCES 
1. Verhoeff M, van der Veen EL, Rovers MM, et al. 

Chronic suppurative otitis media: a review. Int J Pediatr 
Otorhinolaryngol 2006; 70:1. 

2. WHO. Child and adolescent health and development. 
Prevention of blindness and deafness. Chronic 
suppurative otitis media. Burden of illness and 
management options. Geneva, Switzerland: WHO; 2004. 

3. http://www.who.int/pbd/deafness/activities/hearing_care/
otitis_media.pdf (Accessed on September 17, 2012) 

4. Shyamala R, Reddy PS. The study of bacteriological 
agents of chronic suppurative otitis media-Aerobic 
culture and evaluation. J Microbiol Biotechnol Res. 
2017;2:152e162 

5. Berman S. Otitis media in children. N Engl J Med. 
1995;332: 1560e1565 

6. Couzos S, Lea T, Mueller R, Murray R, Culbong M. 
Effectiveness of ototopical antibiotics for chronic 
suppurative otitis media in Aboriginal children: a 
community-based, multicentre, doubleblind randomised 
controlled trial. Med J Aust. 2003;179: 185e190. 

7. Askarian M, Hosseini RS, Kheirandish P, Assadian O. 
Incidence and outcome of nosocomial infections in 
female burn patients in Shiraz, Iran. Am J Infect Control. 
2004;32:23e26. 

8. Ahmed B, Hydri AS, Ejaz A, Farooq S, Zaidi SK, Afridi 
A A.Microbiology of ear discharge in Quetta. J Coll Phys 
Surg Pak.2005;15:583e584. 

9. Wisplinghoff H, Bischoff T, Tallent SM, Seifert H, 
Wenzel RP,Edmond MB. Nosocomial bloodstream 
infections in US hospitals:analysis of 24,179 cases from a 
prospective nationwidesurveillance study. Clin Infect 
Dis. 2004;39:309e317. 

10. Pen˜a C, Pujol M, Ricart A,et al Risk factors for faecal 
carriageof Klebsiella pneumoniae producing extended 
spectrum betalactamase(ESBL-KP) in the intensive care 
unit. J Hosp Infect.1997;35:9e16. 

11. Pen˜a C, Pujol M, Ricart A, et al. Risk factors for faecal 
carriageof Klebsiella pneumoniae producing extended 
spectrum betalactamase(ESBL-KP) in the intensive care 
unit. J Hosp Infect.1997;35:9e16. 

12. Abera B, Kibret M. Bacteriology and antimicrobial 
susceptibilityof otitis media at dessie regional health 
research laboratory,Ethiopia. Ethiopian J Health Develop. 
2011;25:161e167 

13. Seid A, Deribe F, Ali K, Kibru G. Bacterial otitis media 
in all agegroup of patients seen at Dessie referral hospital, 
North EastEthiopia. Egypt J Ear Nose Throat Allied Sci. 
2013;14:73e78. 

14. Clinical and Laboratory Standards Institute. Performance 
standardsfor antimicrobial susceptibility testing. PA 
Wayne. 2011;1:100e181. 

15. Dash A, Sahu K, Senapati JN, et al. Surveillance of 
antibioticsensitivity and resistance pattern of bacteria 
isolated fromorthopaedic wound discharge. Int J Pharm 
Sci Rev Res. 2016;36:208e211. 

16. Vikram BK, Khaja N, Udayashankar SG, Venkatesha 
BK,Manjunath D. Clinico-epidemiological study of 
complicated anduncomplicated chronic suppurative otitis 
media. J LaryngolOtol. 2008;122:442e446. 

17. Chowdhury MA, Alauddin M. Comparative study 
betweentubotympanic and atticoantral types of chronic 
suppurativeotitis media. Bangladesh Med Res Counc 
Bull. 2002;28:36e44. 

18. Kumar KR, Navya S, Basavarajappa KG. A study of 
bacterialprofile and antibiotic susceptibility pattern of 
chronic suppurativeotitis media among patients attending 
a tertiarycare centre, davangere. Sch J App Med Sci. 
2014;2:1606e1612. 

 
 

Source of Support: None Declared 
Conflict of Interest: None Declared  


