
e-ISSN: 0975-1556, p-ISSN:2820-2643 

Available online on www.ijpcr.com 
 

International Journal of Pharmaceutical and Clinical Research 2023; 15(10); 434-438 

Debajit et al.                                                International Journal of Pharmaceutical and Clinical Research  

434 

Original Research Article 

Microbiology in Chronic Otitis Media: A Study in a Tertiary Care Hospital 
Sarma Debajit1, Kalita Sukanya2*, Sharma Manaswi3, Talukdar Sharmistha4 

1Assistant Professor, Department of Otorhinolaryngology, Assam Medical College, Dibrugarh, Assam 
2PGT, Department of Otorhinolaryngology, Assam Medical College, Dibrugarh, Assam 

3Registrar, Department of Otorhinolaryngology, Assam Medical College, Dibrugarh, Assam 
4Senior Resident, Department of Otorhinolaryngology, Tezpur Medical College and Hospital, Assam 

Received: 25-07-2023 / Revised: 28-08-2023 / Accepted: 30-09-2023 
Corresponding author: Dr. Sukanya Kalita 
Conflict of interest: Nil 
Abstract: 
Background: Microbiota of CSOM include aerobes, anaerobes and fungi as potential pathogens though its 
reported profile and frequency differ based on patient’s age, geography and the presence of complications like 
cholesteatoma. Complications associated with CSOM were frequent in pre-antibiotic era, however, the irrational 
use of antibiotics led to the emergence of multi-drug resistant bacterial strains and disease complication in 
return. The aim of our study is to determine microbiology in CSOM patients and their sensitivity to 
antimicrobials for prompt treatment. 
Methods: This is a retrospective observational study performed on 80 patients presenting with ear discharge 
and diagnosed as Chronic Otitis Media (COM) at Assam Medical College, Dibrugarh, Assam from the period of 
July 2022 to June 2023. 
Results: In our study, overall Pseudomonas aeruginosa was the most common isolate from bacterial culture 
followed by Staphylococcus aureus and Streptococcus pneumonia. Aspergillus niger was the most common 
isolate from fungal culture followed by Candida albicans. In one case of mucosal COM, Mycobacterium 
tuberculosis was found. Amikacin was found to be most sensitive antibiotic even against MRSA followed by 
Piperacillin+Tazobactam. We use Amoxycillin+clavulanic acid empirically followed by definite antibiotic 
according to aural swab culture. In patients with sterile swab, mostly Amoxicillin+ clavulanic acid and 
ciprofloxacin used. In cases of persisting discharge, we use Amikacin. 
Conclusion: To decrease the potential risk of complications and reduce development of resistant strains, 
evaluation of microbiological pattern and antibiotic sensitivity of isolates is necessary in every case of COM for 
appropriate treatment. 
Keywords: Chronic Otitis Media, Aural Swab Culture, Antibiotic Sensitivity. 
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Introduction

Chronic otitis media (COM) describes chronic 
middle ear disease and is defined as an 
inflammatory process in the middle ear space that 
results in long term, or more often, permanent 
changes in the tympanic membrane. [1]  

In pre-antibiotic era, complications associated with 
CSOM were frequent however, and the irrational 
use of antibiotics led to the emergence of 
multi-drug resistant bacterial strains and disease 
complication in return. [2]  

Dispersal of bacteria from a biofilm in the middle 
ear could serve as a potential reservoir and explain 
the recurrent and chronic nature of CSOM with 
reduce efficacy of antibiotic treatment. Microbiota 
of CSOM include aerobes, anaerobes and fungi as 
potential pathogens though its reported profile and 
frequency differ based on patient’s age, geography 
and the presence of complications like 

cholesteatoma. [3]  

According to WHO, countries were categorized by 
CSOM prevalence rate into those having low 
infection when prevalence rate of ear infection is 1-
2% and high when it is 3-6%. India has a 
prevalence rate of >4% and comes under highest 
infection category which needs urgent attention to 
deal with massive public health problem. CSOM 
was found to be responsible for hearing 
impairments in 77% of cases in India. India 
accounts for most deaths (12 per thousand) and 
years of life lost and DALYs from otitis media 
according to WHO data. [4] 

The aim of our study is to determine microbiology 
in CSOM patients and their sensitivity to 
antimicrobials for prompt treatment. 
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Materials and Methods 

This retrospective observational study was 
performed on 80 patients presenting with ear 
discharge and diagnosed as Chronic Otitis Media 
(COM) at Assam Medical College, Dibrugarh, 
Assam from the period of July 2022 to June 2023. 

The written and informed consent was taken 
from all patients. The data collected was 
tabulated in Microsoft Excel worksheet and 
computer based analysis done. 

Inclusion Criteria: Patients of all age groups 
with ear discharge diagnosed as COM -both 
mucosal and squamosal with and without 
complications. 

Exclusion Criteria: Post-operative cases of 
COM with recurrence. 

Method of Collection 

Using sterile swab sticks, ear discharge was 

collected, labeled and sent for bacteriological and 
fungal culture studies. The swabs were placed on 
MacConkey agar, Blood agar and Chocolate agar, 
incubated aerobically at 37°C for 24hours and the 
organisms were identified. All isolated strains were 
tested for susceptibility to antibiotics on Mueller 
Hinton Agar using Kirby Bauer disc diffusion 
method and results were interpreted using Clinical 
Laboratory Standards Institute (CLSI) guidelines. 
Fungi identified by KOH mount, where hyphae 
identified under microscope and culture on SDA 
medium. The culture tube kept for 2-4weeks at 
22oC. In the case of yeast, for identification of 
Candida Albicans, germ tube fermentation test was 
done. 

Results 

The current study was a retrospective hospital 
based study involving 80 subjects who are 
diagnosed as COM. 

Table 1: Age wise distribution of cases included in the study 
Age group in yrs Number of patients % of cases 
<10 6 7.5 
11-20 28 35 
21-30 22 27.5 
31-40 14 17.5 
41-50 5 6.25 
51-60 2 2.5 
61-70 2 2.5 
71-80 1 1.25 
        Total 80 100 

In our study age group was from 6 months to 80 yrs. Maximum patients were seen in age group 11-20 
yrs (28 in number, 35%), followed by 22 patients (27.5%) in 21-30 yrs and 14 patients (17.5%) in 31-40 
yrs age group. Only 1 patient was seen in age group 71-80yrs. 
 

 
Figure 1: Gender Distribution of Patients 

 
In our study, 56 (70%) patients were male and 24 (30%) patients were female. 
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Figure 2: Distribution of Patients According to the Type of Com 

In our study, 62.5% had mucosal COM and 37.5% had squamosal COM. 

 
Figure 3: Types of Growth in Aural Swab 

In our study, 82.5% patients showed only bacterial growth in aural swab culture, whereas 5 % had both bacterial 
and fungal growth and 1.25% had only fungal growth. Acid fast bacilli were found in only 1 case, which was 
later confirmed to be Mycobacterium tuberculosis on CBNAAT. 10% patients showed sterile culture. 

Table 2: Distribution of Various Isolates in Aural Swab 
Type of Isolate Total No. of Isolates Mucosal Com  Squamosal Com 
A. Bacterial    
Pseudomonas aeruginosa 33 22(44%) 11(36.6%) 
Staphylococcus aureus 11 10(20%) 1(3%) 
Streptococcus pnuemoniae 11 7(14%) 4(13.3%) 
MRSA 5 1(2%) 4(13.3%) 
Proteus mirabilis 5 2(4%) 3(10%) 
Escherichia coli 3 2(4%) 1(3%) 
Klebsiella pneumoniae 2 0 2(6.7%) 
B. Fungal    
Aspergillus niger 4 0 4(13.3%) 
Candida albicans 1 0 1(3%) 
C. Acid Fast Bacilli 1 1(2%) 0 
D. No Growth 8 6(12%) 2(6.7%) 
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In our study, overall Pseudomonas aeruginosa was 
the most common isolate from bacterial culture 
followed by Staphylococcus aureus and 
Streptococcus pneumonia. Aspergillus niger was 
the most common isolate from fungal culture 
followed by Candida albicans. The typical colour 
of ear discharge was greenish in Pseudomonas, 
yellowish in Staphylococcus aureus and creamy in 
candida isolates. 

In mucosal COM, Pseudomonas aeruginosa, 
Staphylococcus aureus, Streptococcus pneumoniae 

and E. coli were more common isolates. In one 
case, Mycobacterium tuberculosis was found. No 
fungus isolated.   

In squamosal COM also Pseudomons aeruginosa 
was the most common isolate. MRSA, Proteus 
mirabilis and Klebsiella pneumoniae were more 
common isolates in squamosal compared to 
mucosal. Fungal isolates were seen only in 
Squamosal COM cases. Sterile culture was found 
in 12% of mucosal and 6.7% of squamosal COM 
cases. 

Table 3: Age wise Distribution of Various Isolates 
Age 
group in 
years 

Pseudomonas 
aeruginosa 

Staph. 
aureus 

Strep. 
pneumoniae 

MRSA Proteus 
mirabilis 

E. coli Klebsiella 
pneumoniae 

Candida 
albicans 

Aspergillus 
niger 

Sterile 
culture 

<10 3 1 0 0 0 1 0 0 0 1 
11-20 13 4 5 0 2 1 0 1 0 2 
21-30 12 2 2 1 2 0 2 0 1 1 
31-40 4 1 3 3 0 1 0 0 1 2 
41-50 1 2 0 0 1 0 0 0 2 0 
51-60 0 0 0 1 0 0 0 0 0 1 
61-70 0 0 1 0 0 0 0 0 0 1 
71-80 0 1 0 0 0 0 0 0 0 0 
In our study, Klebsiella pnuemoniae was found only in 21-30 years age group and both the patients presented 
with brain abscess.  MRSA was most commonly found in 31-40 years age group. Candida albicans was found in 
one patient. Aspergilluis niger was found in 4 patients of 21- 50 age group. Out of those 4 patients, in 2 cases 
Pseodomonas aeruginosa was isolated and in other 2, Staphylococcus aureus was isolated along with 
Aspergillus.   

Table 4: Antibiotic Sensitivity of Isolates 
Organism Amoxycillin+ 

Clavulunate 
Ceftazidime Piperacillin

+  
Tazobactam 

Erythromycin Ciprofloxacin Amikacin 

Pseudomonas 
aeruginosa 

- 15 19 - 17 21 

Staphylococcu
s aureus 

7 7 8 5 6 10 

MRSA - 2 - 2 - 3 
Streptococcus 
pnuemoniae 

5 9 - 7 6 2 

Proteus 
mirabilis 

4 3 3 - 1 1 

Escherichia 
coli 

1 1 2 - 1 2 

Klebsiella 
pneumoniae 

- 1 2 1 1 2 

 
In our study, Amikacin was found to be most 
sensitive antibiotic even against MRSA followed 
by Piperacillin+Tazobactam. We use 
Amoxycillin+clavulanic acid empirically followed 
by definite antibiotic according to aural swab 
culture. In patients with sterile swab, mostly 
Amoxicillin+ clavulanic acid and ciprofloxacin 
used. In cases of persisting discharge, we use 
Amikacin. 

Discussion 

In our study, highest Incidence of CSOM cases 
was seen in age group 11-20yrs(35%) followed 

by age group from 21-30yrs(27.5%) which was 
similar to a study done by Romena Khatun et al., 
where they showed that mean age distribution 
was  26.9 ± 15. [1] Years among culture positive 
CSOM patients [3]. In a study done by Prakash et 
al., they found that CSOM was more prevalent in 
first and second decade of life and accounted 
for 51% of the cases. [2] In our study, male 
preponderance was seen (70%), where as in the 
study done Prakash et al females were more 
affected compared to males. [2] In our study, 
overall Pseudomonas aeruginosa (41.25%) was the 
most common isolate from bacterial culture 
followed by Staphylococcus aureus (20%) and 
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Sreptococcus pneumonia (13.75). Aspergillus 
Niger (5%) was the most common isolate from 
fungal culture followed by Candida albicans 
(1.25%). Acid fast bacilli were found in only 1 case 
(1.25%).  

In a study done by Viswanatha et al Pseudomonas 
aeruginosa (37.21%) was found to be the most 
common organism followed by Staphylococcus 
aureus (27.91%) klebsiella (13.95%), proteus 
(10.46%), Escherichia coli (4.65%). Also The most 
commonly found fungi in CSOM are Aspergillus 
and Candida species, which was in concordance 
with our study. [5]  

In our study, Amikacin was found to be most 
sensitive antibiotic even against MRSA. Similarly, 
Amikacin was found to be effective against all the 
bacteriological species isolated in the study by 
Prakash et al [2] and Viswanatha et al [5]. 

Conclusion 

To decrease the potential risk of complications and 
reduce development of resistant strains, evaluation 
of microbiological pattern and antibiotic sensitivity 
of isolates is necessary in every case of COM for 
appropriate treatment. Micribiological study with 
antibiotic sensitivity may guide us to use empirical 
antibiotics judiciously and make an institutional 
protocol. 

References 

1. Professor of Otolaryngology-Head C, Surgery 
N, B Minor LY, Poe DS. Glasscock-
Shambaugh.  

2. Prakash R, Juyal D, Negi V, Pal S, Adekhandi 
S, Sharma M, et al. Microbiology of chronic 
suppurative otitis media in a tertiary care setup 
of Uttarakhand State, India. N Am J Med Sci. 
2013;5(4):282–7.  

3. Khatun MR, Alam KMF, Naznin M, Salam 
MA. Microbiology of chronic suppurative 
Otitis media: An update from a tertiary care 
hospital in Bangladesh. Pakistan J Med Sci. 
2021;37(3):821–6.  

4. Varshney S, Gupta P. Bacteriological study of 
chronic suppurative otitis media. Indian J Otol. 
1999;5(2):87–91.  

5. Viswanatha B. Microbiology of Chronic 
Suppurative Otitis Media: A Prospective Study 
in a Tertiary Care Hospital. J Otolaryngol Res. 

2017;9(1):568–70.  
6. Asima B, Samhitha V, Presteena, Karthik S. 

Spectrum and antibiogram of bacteria in 
chronic suppurative otitis media and biofilm 
formation. J Stem Cell Res Ther. 2017; 
2(4):115- 118. 

7. Jensen RG, Johansen HK, Bjarnsholt T, 
Eickhardt-Sorensen SR, Homoe P. Recurrent 
otorrhea in chronic suppurative otitis media: is 
biofilm the missing link? Eur Arch 
Otorhinolaryngol. 2017; 274(7):2741-2747.  

8. Chirwa M, Mulwafu W, Aswani JM, Masinde 
PW, Mkakosya R, Soko D. Microbiology of 
chronic suppurative otitis media at Queen 
Elizabeth Central Hospital, Blantyre, Malawi: 
A cross-sectional descriptive study. Malawi 
Med J. 2015; 27(4):120-124. doi: 10.4314/ 
mmj.v27i4.1  

9. Govindaraj S, Vadakkanethu JI, Srinivasa V, 
Jayendiran S. Bacteriological profile and their 
antibiotic susceptibility pattern in chronic 
suppurative otitis media (TTD) in a tertiary 
care hospital. Int J Otorhinolaryngol Head 
Neck Surg. 2019; 5(4):871-875. doi:  

10. Marshall JH. The production of anaerobic 
conditions with chromous salts. J Gen 
Microbiol 1960; 22:645-8.  

11. MacFaddin J. Biochemical Tests for 
Identification of Medical Bacteria. 3rd ed. 
Philadelphia: Lippincott Williams and 
Wilkins; 1976.  

12. Forbes BA, Sahm DF, Weissfeld AS. Bailey 
and Scott’s Diagnostic Microbiology. 10th ed. 
St. Louis, Misssouri, USA: Mosby Inc.; 1998.  

13. Clinical and Laboratory Standard Institute. 
Performance Standards for Antimicrobial 
Susceptibility Testing. Vol. 1, No. 1, M2 A9. 
Pennsylvania, USA: Clinical and Laboratory 
Standard Institute; 2007.  

14. Osazuwa F, Osazuwa E, Osime C, Igharo EA, 
Imade PE, Lofor P, et al. Etiologic agents of 
otitis media in Benin city, Nigeria. N Am J 
Med Sci 2011; 3:95-8.  

15. Wariso BA, Ibe SN. Bacteriology of chronic 
discharging ears in Port Harcourt, Nigeria. 
West Afr J Med 2006; 25:219-22.  

16. Poorey VK, Lyer A. Study of bacterial flora in 
csom and its clinical significance. Indian J 
Otolaryngol Head Neck Surg 2002; 54:91-5. 

 


