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ABSTRACT: INTRODUCTION: Chronic otitis media (COM) is one among the commonest otological 

diseases encountered in otorhinolaryngological practice and attending ENT OPD especially among 

the lower socio-economic strata of society. AIMS: This study was carried out to know about the 

aerobic bacterial flora causing COM and in-vitro antibiotic susceptibility pattern in order to 

scientifically guide patient management instead of relying on empirical therapy alone. MATERIALS 

AND METHODS: This study included 100 patients of community acquired COM attending ENT OPD of 

a tertiary care level hospital. After proper sample collection by sterile aural swabs, they were 

immediately sent to the microbiology laboratory for processing by aerobic culture, isolation and 

identification following standard recommended methods and antibiotic susceptibility tests were 

done by Kirby-Bauer disc diffusion methods as per Clinical and Laboratory Standards Institute (CLSI) 

guidelines. RESULTS: Out of 100 cases of COM, microbiological culture yielded 101 bacterial isolates 

from 90 patients and 4 fungal isolates (3 isolates of Candida albicans and 1 isolate of 

Aspergillusfumigatus) from 4 patients. Polymicrobial infections were seen in 11.11% patients. In this 

study Staphylococcus aureus (31.68%) was the commonest isolate followed by Pseudomonas 

aeruginosa (23.76%). Other common bacterial isolates were E.coli, Klebsiellapneumoniae, coagulase 

negative Staphylococcus (CONS), Proteus mirabilis in descending order. Piperacillin-tazobactum was 

the most sensitive drug (85.45%) among the gram-negative bacteria followed by meropenem 

(81.81%), amikacin (76.36%) and levofloxacin (74.54%). Gram positive bacteria showed 100% 

sensitivity to vancomycin and 93.47% sensitivity to linezolid. For Methicillin resistant Staphylococcus 

aureus (MRSA) isolates ciprofloxacin, cotrimoxazole, tetracycline, linezolid and vancomycin were 

found to have good activity. CONCLUSION: This study suggests that the common etiological agents 

for community acquired COM were Staphylococcus aureus and Pseudomonas aeruginosa. Also 

correct choice of anti-bacterial agents by proper microbial sensitivity tests is necessary for effective 

therapy as the bacterial isolates are gradually becoming resistant to commonly prescribed 

antibiotics. 

KEYWORDS: COM, bacteria, antibiotic susceptibility pattern, Staphylococcus aureus, Pseudomonas 

aeruginosa. 

MESHTERMS: ((("Otitis Media"[Mesh]) AND "Bacteria"[Mesh]) AND "Anti-Bacterial Agents"[Mesh]) 

AND "Microbial Sensitivity Tests"[Majr]. 

 

INTRODUCTION: Chronic Otitis Media (COM) is chronic inflammation of middle ear affecting 

tympanic membrane, mucosa and middle ear structures resulting in long term sequelae and often 
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permanent damages including atelectesis, dimer formation, perforation, tympanosclerosis, retraction 

pocket development or cholesteatoma.[1]  

It results from long term Eustachian tube dysfunction with poorly aerated middle ear space, 

multiple bouts of acute otitis media, persistent middle ear infection or other chronic inflammatory 

stimuli.[1] Most common manifestation is ear discharge, perforation and hearing impairment.  

Although surgery is the definitive treatment but there is always a place for conservative 

management for patients who don’t give consent for surgery. Moreover in unsafe COM, any active 

infection should be controlled before surgery by proper antibiotics. Therefore a clear knowledge 

about the bacterial flora causing the infection and their antibiotic susceptibility pattern is very 

important for avoiding the hazards of injudicious use of anti-bacterial agents and prevention of 

emergence of resistant strains. 

So this study was carried out to know about the aerobic bacterial flora causing COM and in-

vitro antibiotic sensitivity pattern for better patient management. 

 

MATERIALS AND METHODS: This prospective study was conducted in Otorhinolaryngology and 

Microbiology department of a tertiary care hospital in Kolkata from January 2013 to July 2013 and 

100 clinically diagnosed cases of COM were included in this study.  

Patients were excluded if having current febrile illness, any antibiotic use within 2 weeks, 

need for renal dialysis, recent ear surgery or in-situ grommet or tympanostomy tube, mastoid 

surgery in the preceding 12 months, any congenital ear anomaly, any hearing problems, obstructed 

middle ear (eg polyp), pregnancy and acute otitis media. The diagnosis of COM was based on 

presence of ear discharge for more than 6 weeks and on otoscopy the tympanic membrane showed 

permanent deformity like perforation, cholesteatoma and retraction.[2] 

Pus swabs collected were immediately sent to Microbiology department for aerobic culture 

and sensitivity. For isolation of bacteria, semi-quantitative culture from pus swabs were done on 

blood agar, Mac Conkey agar and chocolate agar media and were identified based on standard 

microbiological technique.[3] The antibiotic susceptibility testing (AST) of the clinical isolates to some 

routinely used antibacterial agents was done by Kirby Bauer disc diffusion method as per CLSI 

guidelines.[4] 

Ampicillin, amikacin, gentamicin, ciprofloxacin, levofloxacin, amoxycillin-clavulanic acid, 

piperacillin-tazobactum, ceftriaxone, ceftazidime, cefepime and meropenem were tested against 

enterobacteriaceae. Amikacin, gentamicin, ciprofloxacin, levofloxacin, piperacillin-tazobactum, 

ceftazidime, cefepime, meropenem, were tested against Pseudomonas aeruginosa and Acinetobacter 

spp. Ampicillin, erythromycin, cefoxitin, ceftriaxone, ciprofloxacin, gentamicin, amoxycillin-clavulanic 

acid, cotrimoxazole, tetracycline, vancomycin and linezolid were tested against Staphylococcus 

aureus, coagulase negative Staphylococcus (CONS) and diphtheroids.  

Ciprofloxacin, high level gentamicin, tetracycline, vancomycin and linezolid were tested for 

Enterococcus spp. Combination disc method using cefotaxime and ceftazidime alone and in 

combination with clavulanic acid was performed for detection of extended spectrum beta-lactamases 

(ESBL) among the members of enterobacteriaceae. Increase of ≥5 mm in zone of inhibition for either 

cefotaxime-clavulanic acid or ceftazidime-clavulanic acid disc compared to the cefotaxime or 

ceftazidime disc respectively was taken as confirmatory evidence of ESBL production.[5]  

Modified Hodge test was carried out for detection of carbapenemase production.[5,6] 
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Development of a cloverleaf-shaped zone of inhibition due to carbapenemase production by 

the test strain was considered positive. EDTA disc synergy test was done using meropenem for 

detection of metallo-beta-lactamase (MBL) with the meropenem resistant strains. [6] After 24 hours of 

incubation at 37°C, an increase of ≥7 mm in the zone diameter of EDTA-containing meropenem disk 

compared to meropenem disk alone was considered to be a positive test for the presence of MBL in 

meropenem resistant strains. Detection of MRSA was done by using 30 µg disc of cefoxitin as per 

Clinical Laboratory Standard Institute (CLSI) guidelines.[5] 

Among the gram negative bacilli causing COM, those producing ESBL or MBL and among the 

gram positive cocci, MRSA and Enterococcus spp, with resistance to two or more antibiotics, often 

including, but not limited to vancomycinare defined as multidrug resistant (MDR) pathogens.[7] 

 

RESULTS: Out of the 100 consecutive cases of COM included in this study 60% patients were males 

and were uniformly seen in all age groups. So the median age of patients in this study was 34.56 

years.Out of 100 cases of COM, microbiological culture yielded 101 bacterial isolates from 90 patients 

and 4 fungal isolates (3 isolates of Candida albicans and 1 isolate of Aspergillusfumigatus) from 4 

patients. The microbiological profile of aerobic bacterial isolates is shown in graph-1.  

 The most common bacterial agents isolated were Staphylococcus aureus (31.68%) followed 

by Pseudomonas aeruginosa (23.76%). Polymicrobial infections were seen in 10 (11.11%) patients. 

The antibiotic sensitivity profiles of various etiological agents of COM are summarized in Table- 1. 

Among the enterobacteriaceae, 28.57% were ESBL producers and 10.71% were MBL producers. 

34.37% of Staphylococcus aureus were MRSA and 40% of Enterococcus spp were found to be MDR. 

 

DISCUSSION: The incidence of COM is high in developing countries because of poor socio-economic 

standards, poor nutrition and lack of health education.[8] The wide spread and injudicious use of 

antibiotics has precipitated the emergence of resistant strains usually not responding to commonly 

prescribed medicines. 

This study showed predominance of gram-negative bacteria (54.45%) as also seen in other 

studies by Kumar H et al.[8]Although most of the studies reported Pseudomonas as most common 

isolate,[8- 11] but in our studyStaphylococcus aureus (n=32, 31.68%) was the most common isolate 

followed by Pseudomonas aeruginosa (n=24, 23.76%) as also reported by Prakash M et al.[12] Other 

isolates were E. coli, Klebsiellapneumoniae, CONS, Proteus mirabilis, Enterococcus spp, Acinetobacter 

spp. diphtheroids and Citrobacterfruendi. 

Most common isolate Staphylococcus aureus were found to be 100% sensitive to vancomycin 

and 94% sensitive to linezolid similar to other studies.[8- 10] Sensitivity of gram positive bacteria for 

tetracycline was 81.25%. Pseudomonas isolates were found to be 92% sensitive for piperacillin-

tazobactum, followed by meropenem (87.5%) and levofloxacin (87.5%). Sensitivity of Pseudomonas 

for amikacin was 69% and ceftazidime 60% in our study but results of Mansoor et al.[13]  

Showed much higher sensitivity of >95% for amikacin and 89% for ceftazidime. Overall 

sensitivity for amikacin was 76% and gentamicin was 61%. Around 82% isolates showed resistance 

to ampicillin, once most commonly used drugs, hence alerting the clinicians to use this antibiotic only 

after doing AST. Even amoxicillin-clavulanic acid combination showed 50% resistance contrary to 

other studies which showed greater sensitivity.[9] Overall this study has reported greater resistance 

pattern among the bacterial isolates than other studies.[8- 12] 
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Among the flouroquinolones, sensitivity of levofloxacin (75%) was much greater than 

ciprofloxacin (67.32%). Among the cephalosporins, ceftazidime was most active against 80% of 

Pseudomonas and with overall sensitivity for 71% isolates. So from AST performed in this study, for 

ESBL producers, piperacillin-tazobactum, meropenem, amikacin and levofloxacin can be the 

preferred antibiotic while for MBL producersamikacin and levofloxacin were good. For Methicillin 

resistant Staphylococcus aureus (MRSA) isolates ciprofloxacin, cotrimoxazole, tetracycline, linezolid 

and vancomycin were found to be effective. 

Thus clinician routinely prescribing anti-bacterial agents for COM, without performing 

antibiotic susceptibility tests is totally unjustified. Therefore a clear knowledge about the bacterial 

flora causing the infection and their susceptibility pattern is very important. The isolates are 

gradually becoming more resistant and the bacteriological as well as susceptibility pattern is 

changing from time to time requiring continuous surveillance of AST for effective management of 

COM. 
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Etiological agents 

(no. of isolates) 

Antibiotic sensitivity pattern in percentage % (no. of isolates) 

AMP AMK GEN CIP LEV AMC PTZ CTR CAZ CPM MER 

Pseudomonas 

aeruginosa (24) 
---- 

91.66 

(22) 

79.16 

(19) 

83.33 

(20) 

87.50 

(21) 
---- 

91.66 

(22) 
---- 

79.16 

(19) 

75.0 

(18) 

87.5 

(21) 

Escherichia  

coli (14) 

14.28 

(2) 

57.14 

(8) 

42.85 

(6) 

42.85 

(6) 

50.0 

(7) 

28.57 

(4) 

87.71 

(12) 

50.0 

(7) 

57.14 

(8) 

57.14 

(8) 

78.57 

(11) 

Klebsiella 

pneumoniae (7) 

14.28 

(1) 

71.42 

(5) 

71.42 

(5) 

57.14 

(4) 

57.14 

(4) 

42.85 

(3) 

71.42 

(5) 

42.85 

(3) 

57.14 

(4) 

57.14 

(4) 

71.42 

(5) 

Proteus  

mirabilis (5) 

20.0 

(1) 

80.0 

(4) 

60.0 

(3) 

80.0 

(4) 

80.0 

(4) 

40.0 

(2) 

80.0 

(4) 

80.0 

(4) 

80.0 

(4) 

80.0 

(4) 

80.0 

(4) 

Acinetobacter 

spp (3) 
---- 

33.33 

(1) 

33.33 

(1) 

66.66 

(2) 

100 

(3) 
---- 

66.66 

(2) 
---- 

66.66 

(2) 

33.33 

(1) 

66.66 

(2) 

Citrobacter 

freundii (2) 

0.00 

(0) 

100 

(2) 

100 

(2) 

100 

(2) 

100 

(2) 

0.00 

(0) 

100 

(2) 

50.0 

(1) 

100 

(2) 

50.0 

(1) 

100 

(2) 

 AMP ERY CXN CTR CIP GEN AMC COT TET VAN LZ 

Staphylococcus aureus 

(32) MRSA(11) 

18.75 

(6) 

59.37 

(19) 

65.62 

(21) 

62.5 

(20) 

68.75 

(22) 

56.25 

(18) 

62.50 

(20) 

75.00 

(24) 

81.25 

(26) 

100 

(32) 

93.75 

(30) 

CONS (6) 
16.66 

(1) 

66.66 

(4) 

100 

(6) 

83.33 

(5) 

50.0 

(3) 

33.33 

(2) 

66.66 

(4) 

83.33 

(5) 

100 

(6) 

100 

(6) 

100 

(6) 

Enterococcus  

spp (5) 
---- ---- ---- ---- 

60.0 

(3) 

80.0 

(4) 

(HLG) 

---- ---- 
60.0 

(3) 

100 

(5) 

80.0 

(4) 

Diphtheroids (3) 
33.33 

(1) 
66.66(2) ---- 

66.66 

(2) 

66.66 

(2) 

100 

(3) 

66.66 

(2) 

66.66 

(2) 
----- 

100 

(3) 

100 

(3) 

Table 1: Antibiotic Sensitivity profile of the etiological agents of COM 

 

  

COM- Chronic otitis media, AMP-ampicillin, AMK-amikacin, GEN-gentamicin, CIP-

ciprofloxacin, LEV- levofloxacin, AMC- amoxycillin-clavulanic acid, PTZ-piperacillin-tazobactum, CTR-

ceftriaxone, CAZ-ceftazidime, CPM- cefepime, MER- meropenem, ERY-erythromycin, CXN-cefoxitin, 

COT-cotrimoxazole, TET-tetracycline, VAN-vancomycin, LZ-linezolid, MRSA-Methicillin resistant 

Staphylococcus aureus, HLG-High level gentamicin. 
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Graph 1: Microbiological profile of aerobic bacterial isolates 

 


