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Background: Chronic Suppurative Otitis Media (CSOM) is a common cause 

of persistent ear discharge and hearing impairment. Identification of causative 

bacterial and fungal pathogens and their antimicrobial susceptibility is 

essential for effective treatment and prevention of antimicrobial resistance. 

Aims: To identify the microorganisms (Bacterial and Fungal isolates) 

associated with Chronic Suppurative Otitis Media and their antimicrobial 

susceptibility pattern of the isolates in patients attending ENT department at a 

tertiary care center, Mahbubnagar. 

Materials and Methods: This was a hospital-based cross-sectional descriptive 

study conducted to determine the microbiological profile and antimicrobial 

susceptibility pattern in patients with Chronic Suppurative Otitis Media 

(CSOM). A total of 100 patients clinically diagnosed with CSOM were 

included in the study. The study was carried out in the Department of 

Microbiology in collaboration with the Department of Otorhinolaryngology 

(ENT) at Government Medical College and associated tertiary care hospital, 

Mahabubnagar during the period one year from June 2024 to August 2025 

after obtaining approval from the Institutional Ethics Committee.  

Results: The present study evaluated 100 patients presenting with ear 

discharge, and the majority of patients belonged to the 21–30 years age group, 

accounting for 27% of cases, followed by the 31–40 years age group (25%) 

and 41–50 years age group (19%). Left ear discharge was observed in 38% of 

cases, while bilateral involvement was seen in 10% of 

patients.Microbiological culture positivity was observed in 56% of cases, 

while 44% of samples showed no microbial growth.Antibiotic susceptibility 

patterns revealed that Gram-positive organisms showed excellent sensitivity to 

Vancomycin, Linezolid, and Clindamycin, while Gram-negative organisms, 

particularly Pseudomonas species, showed highest sensitivity to carbapenems, 

third-generation cephalosporins, and aminoglycosides. However, increasing 

resistance to commonly used antibiotics such as Ciprofloxacin, Erythromycin, 

and Cotrimoxazole was observed, indicating the need for careful antibiotic 

selection. Fungal isolates accounted for 6% of cases, with Candida albicans 

and Aspergillus species each contributing 3% of total isolates. These findings 

highlight the role of fungal pathogens in chronic and recurrent ear infections, 

particularly in patients with prolonged antibiotic exposure.  

Conclusion: Routine microbiological culture and antimicrobial susceptibility 

testing are essential for the effective management of CSOM. Early pathogen 

identification and targeted antimicrobial therapy improve clinical outcomes, 

reduce recurrence, and help curb antimicrobial resistance. Continuous 
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surveillance of microbial trends and rational antibiotic use remain crucial for 

optimal patient care. 

Keywords: Chronic Suppurative Otitis Media, antimicrobial susceptibility, 

bacterial isolates, fungal pathogens, antimicrobial resistance. 
 

 

INTRODUCTION 
 

Chronic suppurative otitis media (CSOM) is a 

disease of multifactorial etiology and is well known 

for its persistence and tendency to recur despite 

appropriate treatment.[1]It continues to be a major 

public health problem, particularly in developing 

countries, and remains one of the leading causes of 

preventable hearing loss. The global burden of 

CSOM is significant, affecting more than 20 million 

people worldwide.[2] 

CSOM is defined as a stage of chronic infection of 

the middle ear cleft, including the Eustachian tube, 

middle ear, and mastoid, characterized by a non-

intact tympanic membrane and persistent or 

recurrent ear discharge (otorrhea) for at least two 

weeks or more (WHO, 1996).[3]In India and other 

developing nations, CSOM is highly prevalent due 

to unfavourable socioeconomic and environmental 

conditions. It is one of the most common chronic 

diseases affecting infants and children and is an 

important cause of conductive hearing loss. The 

infection commonly occurs during the first five 

years of life, with a peak incidence around two years 

of age.[4] If not addressed in a timely manner, the 

resulting hearing impairment may lead to delayed 

speech and language development, adversely 

affecting cognitive and educational 

outcomes.[5]Factors such as malnutrition, 

overcrowding, poor hygiene, inadequate healthcare 

facilities, and recurrent upper respiratory tract 

infections significantly contribute to the increased 

incidence of CSOM in low socioeconomic 

populations.[6] 

The microbiological profile of CSOM is diverse and 

varies with geographical region, patient population, 

and antibiotic usage patterns. Aerobic bacteria are 

the most frequently implicated pathogens, with 

Pseudomonas aeruginosa and Staphylococcus 

aureus being the most commonly isolated 

organisms. Other Gram-negative bacilli such as 

Proteus species, Klebsiella species, Escherichia coli, 

Haemophilus influenzae, and Moraxella catarrhalis 

have also been reported with variable frequency.[7] 

Fungal pathogens also play a significant role 

particularly in chronic and recurrent cases with 

Aspergillus species especially Aspergillus niger and 

Candida species being the most commonly isolated 

fungi.[8] 

If left untreated or inadequately managed, CSOM 

can lead to a wide range of complications, including 

persistent otorrhea, mastoiditis, labyrinthitis, and 

facial nerve paralysis, as well as serious intracranial 

complications such as meningitis, brain abscess, and 

lateral sinus thrombosis. Therefore, early diagnosis 

and appropriate management are essential to prevent 

these potentially life-threatening sequelae.[9] 

In recent years, indiscriminate use of broad-

spectrum antibiotics, empirical treatment without 

microbiological guidance, and poor patient 

compliance have contributed to the emergence of 

multidrug-resistant organisms, resulting in treatment 

failure, recurrence, and persistence of infection. 

Moreover, changes in microbial flora following the 

widespread use of newer antibiotics highlight the 

need for periodic evaluation of the causative 

organisms and their antimicrobial susceptibility 

patterns.[1]Knowledge of the local microbiological 

profile and antibiotic sensitivity is crucial for 

effective and rational management of patients with 

chronically discharging ears.  

Hence, the present study was undertaken to 

determine the local pattern of aerobic bacterial and 

fungal pathogens causing CSOM and to evaluate the 

antimicrobial susceptibility patterns of aerobic 

bacterial isolates prevalent in our hospital, with the 

aim of guiding appropriate antimicrobial therapy 

and improving patient outcomes.  

Aims and Objectives 

Aims 
To identify the microorganisms (Bacterial and 

Fungal isolates) associated with Chronic 

Suppurative Otitis Media and their antimicrobial 

susceptibility pattern of the isolates in patients 

attending ENT department at a tertiary care center, 

Mahbubnagar. 

Objectives of the study 

1. To isolate and identify the bacterial and fungal 

pathogens from patients suffering with chronic 

suppurative otitis media. 

2. To study the antimicrobial susceptibility pattern 

of the isolates. 

 

MATERIALS AND METHODS 
 

Study Design  

This was a hospital-based cross-sectional descriptive 

study conducted to determine the microbiological 

profile and antimicrobial susceptibility pattern in 

patients with Chronic Suppurative Otitis Media 

(CSOM).  

Study Setting 

The study was carried out in the Department of 

Microbiology in collaboration with the Department 

of Otorhinolaryngology (ENT) at Government 

Medical College and associated tertiary care 

hospital, Mahabubnagar. 

Study Duration  

The study duration was one year from June 2024 to 

August 2025 after obtaining approval from the 

Institutional Ethics Committee.  
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Sample Size  
A total of 100 patients clinically diagnosed with 

CSOM were included in the study.  

Inclusion Criteria  

 Patients presenting with ear discharge 

irrespective of age, sex and comorbidities.  

 Patients who had not received topical, systemic 

antibiotic or antifungal therapy in the 5 

preceding days from the onset of symptoms.  

 Patients willing to provide informed consent.  

Exclusion Criteria  

 Patients with recent ear surgery or with insitu 

grommet or patients with obstructed middle ear.  

 Patients with complications of CSOM.  

 Patients not willing to provide any informed 

consent.  

 

ETHICS COMMITEE APPROVAL:  
Approval was obtained from the institutional ethical 

committee (IEC) before starting the study and study 

was conducted from June 2024 to August 2025.IEC 

certificate number: 

GMC/MBNR/IECBMR/AP/05/22/2024.  

Clinical Evaluation  

A detailed clinical and personal history was 

obtained using a structured case proforma. 

Information recorded included duration and nature 

of ear discharge, hearing loss, laterality, previous 

treatment history, history of surgery and associated 

comorbidities.  

Otoscopic examination findings were documented.  

Sample Collection and Processing  

Specimens Collected  

was collected.  

Sample processing  

Part of the first ear discharge swab was used for 

direct smear and gram staining was done and the 

rest is used for bacterial culture by inoculating it 

onto Nutrient agar (Basal media), 5% Sheep Blood 

agar(enriched media) and Mac Conkey agar 

(Differential media) and Mannitol salt agar(selective 

media) (Himedia). The inoculated plates were 

incubated aerobically at 37°C for 18- 24 hours and 

observed for colony morphology. If no growth was 

reported after 24 hours, the plates were further 

incubated and observed for any growth after 48hrs 

and then reported.  

Identification of Bacterial Isolates (AEROBIC 

CULTURE)  

GRAM POSITIVE COCCI IDENTIFICATION  

After 18-24hours of incubation, colonies were 

examined for size, shape, pigmentation, hemolysis, 

consistency. Identification of gram positive cocci 

was performed using standard microbiological 

techniques based on:  

 Gram staining  

 Hanging drop method for motility  

 Catalase test  

 Oxidase test  

 Coagulase test 

Direct smear examination  

Aural swab from Amies transport medium after 

inoculation into media, a smear was made on a clean 

glass slide, air dried, heat fixed and stained by Gram 

stain and observed for morphology of the bacteria, 

presence of any inflammatory cells. (Konemann text 

book 7th edition). 

For Gram negative bacilli:  

The gram negative bacilli were identified based on 

the following staining methods growth on culture 

media and biochemical reactions.  

 Gram staining  

 Hanging drop for motility  

 Indole test  

 Citrate utilization test  

 Urease hydrolysis test  

 Triple Sugar Iron (TSI) test  

 Nitrate reduction test  

 Hugh Leifson oxidative-fermentative test.  

On day 3 the bacterial isolates were identified based 

on culture characteristics and biochemical reactions 

according to standard microbiological techniques 

(Mackie& McCartney 14th edition). 

Antimicrobial Susceptibility Testing (AST)  

Antibiotic susceptibility testing was performed by 

the Kirby–Bauer disc diffusion method on Mueller–

Hinton agar as per standard CLSI guidelines 

A bacterial suspension equivalent to 0.5 McFarland 

standard was prepared and lawn cultured onto 

Mueller–Hinton agar plates. Antibiotic discs were 

placed on the surface of Muller Hinton agar and 

plates were incubated at 37°C for 18-24 hours. 

Zones of inhibition were measured in millimeter’s 

and interpreted as Sensitive, Intermediate or 

Resistant according to CLSI criteria.  

Antibiotics Tested  

For Gram-negative bacilli  

 Cotrimoxazole (25 mcg)  

 Gentamicin(10mcg)  

 Ampicillin (10 mcg)  

 Ciprofloxacin (5 mcg)  

 Ceftazidime (30 mcg)  

 Piperacillin–tazobactam (30/6 mcg)  

 Imipenem (10 mcg)  

 Meropenem (10 mcg)  

For Gram-positive cocci  

 Ciprofloxacin (5 mcg)  

 Cefotaxime (30 mcg)  

 Clindamycin (2 mcg)  

 Gentamicin (10 mcg)  

 Vancomycin (30 mcg)  

 Linezolid (30 mcg)  

 Doxycycline (30 mcg)  

 Tetracycline (30 mcg)  

 Teicoplanin (30 mcg)  

Fungal Culture and Identification  

The second aural swab was used for KOH mount 

and then inoculated onto Sabouraud Dextrose Agar 

with (Gentamicin and chloramphenicol) and without 

antibiotics. These Sabouraud Dextrose agar tubes 
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were incubated aerobically at 25–37°C for 48–72 

hours. Tubes were examined daily for first week and 

then weekly fungal growth. The growth was 

observed for rate of growth, texture, pigmentation 

and colony morphology on both the obverse and 

reverse sides. 

Lactophenol cotton blue stain 

Microscopic identification was done based on Lacto 

phenol cotton blue mount. The colony was picked 

up with a bent inoculating wire or spud. Teasing 

was done on clean glass slides with teasing needles 

with a drop of LPCB and cover slip was placed over 

it, which was then observed under low power 

objectives. Based on the microscopic appearance 

and the colony morphology the isolate was 

identified and speciation was done. 

Gram Stain  

Gram staining was done for the identification of 

yeast and yeast like fungi. Gram positive budding 

yeast cells were observed on gram stain which were 

further identified and differentiated based on germ 

tube test. 

Germ Tube Test  

A positive germ tube test (formation of germ tube 

without constriction at base after incubation in 

human serum at 37°C for 2 hours) was confirmed 

for Candida albicans. Further antifungal 

susceptibility for yeasts was done based on standard 

CLSI guidelines.  

Antifungal Susceptibility Testing  

Disc Diffusion Method  

Candida isolates were tested on Mueller–Hinton 

agar as per CLSI M44A guidelines. A suspension 

was prepared by picking five colonies of 1mm 

diameter from a 24-hour old culture of Candida 

species on SDA. Colonies were then inoculated in 

5ml of sterile saline, and its turbidity was adjusted 

to 0.5 McFarland standard visually. A sterile swab 

was moistened in the inoculum suspension and then 

the excess fluid was rinsed by rolling the swab on 

the inside surface of the tube above the fluid 

surface. The swab was streaked on to the surface of 

a Muller-Hinton agar with 2% Glucose with 

Methylene blue plate. And the MHA plate was 

allowed to air dry and then the antifungal discs were 

placed on the lawn cultured MHA plate. The plates 

were incubated at 35°C and read at 24 hours. The 

antifungal discs used were.  

 Fluconazole (25mcg)  

 Itraconazole (10mcg)  

 Voriconazole (1mcg)  

 Amphotericin B (100units)  

 MHA plates were incubated at 37°C and read at 24 

hours. Results were interpreted as Susceptible, 

Susceptible Dose Dependent (SDD) or Resistant as 

per CLSI standard guidelines.  

Statistical Analysis: Data were entered in 

Microsoft Excel and analyzed using appropriate 

statistical software. Descriptive statistics such as 

frequency and percentage were used to describe the 

microbiological profile and antimicrobial 

susceptibility pattern. 

 

RESULTS 

 

Table 1: Age Distribution of Study Participants 
Age  Frequency  Percentage  

0-10 years  7  7.00%  

11-20 years  15  15.00%  

21-30 years  27  27.00%  

31-40 years  25  25.00%  

41-50 years  19  19.00%  

51-60 years  4  4.00%  

> 60 years  3  3.00%  

Total  100  100.00%  

 

The age-wise distribution of the study population 

showed that the majority of participants belonged to 

the 21–30 years age group (27%), followed closely 

by 31–40 years (25%) and 41–50 years (19%). 

Participants aged 11–20 years constituted 15% 

while 7% were in the 0–10 years group. Only a 

small proportion were in the 51–60 years (4%) and 

above 60 years (3%) categories. 

 

Table 2: Gender Distribution of Study Participants 
Gender  Frequency  Percentage  

Male  49  49.00%  

Female  51  51.00%  

Total  100  100.00%  

Among the 100 study participants, females constituted a slightly higher proportion (51%) compared to males 

(49%). 

 

Table 3: Side of Ear Discharge 

Ear discharge  Frequency  Percentage  

Right ear  52  52.00%  

Left ear  38  38.00%  

Bilateral  10  10.00%  

Total  100  100.00%  
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Analysis of the side of ear discharge revealed that right ear involvement was most common, accounting for 52% 

of cases. Left ear discharge was observed in 38% of participants while bilateral involvement was noted in 10%. 

 

Table 4: Culture Results 

Culture Results  Frequency  Percentage  

Positive  56  56.00%  

Negative  44  44.00%  

Total  100  100.00%  

 

Out of the total 100 samples processed, 56% yielded positive culture growth while 44% showed no growth. 

 

Table 5: Organism Isolated 

Organism Isolated  Frequency  Percentage  

Gram negative Bacilli  22  22.00%  

Pseudomonas species  11  11.00%  

Klebsiella species  6  6.00%  

Escherichia coli  2  2.00%  

Proteus  2  2.00%  

Acinetobacter species  1  1.00%  

Gram Positive Cocci  28  28.00%  

Staphylococcus aureus  25  25.00%  

CONS  3  3.00%  

Fungal isolates  6  6.00%  

Candida albicans  3  3.00%  

Aspergillus species  3  3.00%  

 

Among the isolates obtained, Gram-positive cocci 

were most common (28%) followed by Gram-

negative bacilli (22%).Staphylococcus aureus was 

the predominant organism isolated (25%) followed 

by Pseudomonas species (11%) and Klebsiella 

species (6%). Escherichia coli and Proteus species 

each accounted for 2%, while Acinetobacter species 

constituted (1%). Fungal isolates were identified in 

6% of cases, with Candida albicans and Aspergillus 

species each contributing 3%. 

 

Table 6: Gram Negative Sensitivity Pattern 

Gram negative  

sensitivity pattern  

Pseudomonas  

species  

(n=11)  

Klebsiella 

species  

(n=6)  

Escherichiacoli 

(n=2)  

Proteus 

(n=2)  

Acinetobacterspecies 

(n=1)  

N  %  N  %  N  %  N  %  N  %  

Amikacin  10  90.91%  5  83.33%  2  100.00%  2  100.00%  1  100.00%  

Ceftazidime  11  100.00%  6  100.00%  2  100.00%  2  100.00%  1  100.00%  

Ciprofloxacin  7  63.64%  4  66.67%  0  0.00%  1  50.00%  0  0.00%  

Cotrimoxazole  0  0.00%  2  33.33%  1  50.00%  0  0.00%  0  0.00%  

Gentamicin  7  63.64%  4  66.67%  1  50.00%  2  100.00%  1  100.00%  

Piperacillin 

Tazobactam  
10  90.91%  1  16.67%  2  100.00%  0  0.00%  1  100.00%  

Meropenem  10  90.91%  6  100.00%  2  100.00%  2  100.00%  1  100.00%  

 

Among Gram-negative organisms, Pseudomonas 

species showed highest sensitivity to Ceftazidime 

(100%), Meropenem (90.91%), Amikacin (90.91%), 

and Piperacillin– Tazobactam (90.91%), while 

resistance was noted to Cotrimoxazole (0%). 

Klebsiella species demonstrated complete sensitivity 

to Meropenem and Ceftazidime (100%), but low 

sensitivity to Piperacillin–Tazobactam (16.67%). 

Escherichia coli and Proteus showed complete 

sensitivity to Meropenem, Ceftazidime and 

Amikacin (100%). Acinetobacter species was fully 

sensitive (100%) to most tested antibiotics except 

Ciprofloxacin and Cotrimoxazole. Overall 

carbapenems and third-generation cephalosporins 

exhibited higher efficacy against Gram-negative 

isolates.

 

Table 7: Gram Positive Sensitivity Pattern 

Gram positive sensitivity pattern  
Staphylococcus aureus (n=25)   CONS (n=3)  

N  %  N  %  

Doxycycline  21  84.00%  3  100.00%  

Erythromycin  12  48.00%  3  100.00%  

Ciprofloxacin  15  60.00%  2  66.67%  

Gentamicin  19  76.00%  3  100.00%  

Vancomycin  25  100.00%  0  0.00%  

Clindamycin  25  100.00%  2  66.67%  

Linezolid  24  96.00%  3  100.00%  
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Cotrimoxazole  18  72.00%  1  33.33%  

Cefoxitin 25  100.00%  3  100.00%  

 

Among Gram-positive organisms, Staphylococcus 

aureus exhibited 100% sensitivity to Vancomycin 

and Clindamycin, followed by Linezolid (96%) and 

Doxycycline (84%). Sensitivity to Gentamicin and 

Cotrimoxazole was 76% and 72% respectively, 

while Erythromycin showed lower sensitivity 

(48%). CONS isolates demonstrated 100% 

sensitivity to Doxycycline, Erythromycin, 

Gentamicin, and Linezolid, but showed no 

sensitivity to Vancomycin. These findings suggest 

that glycopeptides and oxazolidinones remain highly 

effective against Gram-positive isolates. 

 

Table 8: Fungal Sensitivity Pattern 

Fungal sensitivity pattern  
 Candida albicans (n=3)  

N  %  

Amphotericin B  3  100.00%  

Itraconazole  3  100.00%  

Fluconazole  3  100.00%  

Voriconazole  3  100.00%  

 

All Candida albicans isolates (100%) were sensitive 

to Amphotericin B, Itraconazole, Fluconazole, and 

Voriconazole. This indicates excellent antifungal 

susceptibility among the fungal isolates identified in 

the study. 

 

DISCUSSION 

 

The present study was conducted to evaluate the 

microbiological profile and antimicrobial 

susceptibility pattern of ear discharge among 100 

patients presenting with clinical features suggestive 

of ear infection. Ear infections particularly those 

associated with ear discharge remain a significant 

public health concern due to their high prevalence, 

potential to cause hearing impairment and risk of 

serious complications if left untreated or 

inadequately managed. Identification of the 

causative organisms and their antibiotic sensitivity 

patterns is crucial for guiding appropriate 

antimicrobial therapy, reducing morbidity, and 

preventing the emergence of antimicrobial 

resistance.  

The findings of this study provide valuable 

information regarding the microbial etiology and 

antimicrobial susceptibility patterns of ear 

discharge. These findings emphasize the importance 

of microbiological evaluation and antibiotic 

sensitivity testing in guiding appropriate treatment, 

preventing complications such as chronic infection 

and hearing loss, and minimizing the development 

of antimicrobial resistance. The study also 

highlights the need for rational use of antibiotics and 

continuous surveillance of microbial patterns to 

ensure effective management of ear infections.  

Age Distribution  

In the present study, the majority of patients 

belonged to the 21–30 years age group (27%), 

followed by 31–40 years (25%) and 41–50 years 

(19%). Paediatric cases aged 0–10 years constituted 

7%, while elderly patients above 60 years accounted 

for only 3% of the study population. The higher 

incidence observed among young adults may be 

attributed to increased environmental exposure, 

occupational hazards and frequent water exposure, 

all of which predispose individuals to ear infections. 

Furthermore, individuals in this age group are more 

likely to seek medical attention, contributing to 

higher reporting rates. The relatively lower 

incidence in elderly individuals may be due to 

reduced exposure to risk factors or underreporting.  

These findings are consistent with several previous 

studies. Arshad et al.[10] reported a mean patient age 

of 33 ± 9.5 years, with the majority between 25 and 

40 years. Similarly, Nair G et al,[11] observed a mean 

age of 39 years, with the highest proportion in the 

31–40 years age group (24%). Singh et al,[12] 

reported that 43.57% of patients were in the 21–40 

years age group, supporting the predominance of 

young adults.  

However, some studies have demonstrated a higher 

prevalence in younger age groups. Goyal et al,[13] 

reported 35.38% of patients below 20 years, and 

Jain et al,[14] found the highest incidence in the 11–

20 years age group (23.57%). These variations may 

be attributed to differences in study population, 

geographic location, environmental exposure, and 

healthcare-seeking patterns. Overall, the present 

study aligns with the majority of literature showing 

a predominance of ear infections among young 

adults. 

Gender Distribution  

The present study showed a nearly equal gender 

distribution, with females constituting 51% and 

males 49% of cases indicating a slight female 

predominance. This near equal distribution suggests 

that ear infections affect both sexes almost equally. 

The slight female predominance observed in this 

study may be attributed to differences in hygiene 

practices. 

Previous studies have reported variable gender 

distribution. M Arshad et al,[10] reported male 

predominance, with 56.4% males and 43.6% 

females. Similarly, Singh et al,[62] observed 67.05% 

males and 32.94% females, while Goyal et al,[13] 

reported 59.2% males and 40.8% females. Jain et 

al,[14] also found male predominance, with 58.60% 

males and 41.40% females. Harshika et al,[1] 
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reported 53.07% males and 46.92% females, further 

supporting male predominance in their study. In 

contrast, Nair G et al,[11] reported a nearly equal 

distribution, with 52% males and 48% females, 

which is comparable to the findings of the present 

study.  

Side of Ear Involvement  

In the present study, right ear discharge was 

observed in 52% of patients, left ear discharge in 

38% and bilateral involvement in 10% of cases. The 

predominance of unilateral ear discharge, 

particularly in the right ear, may be incidental or 

related to behavioural factors such as sleeping 

position, handedness, or habitual ear manipulation. 

The relatively lower incidence of bilateral 

involvement suggests that ear infections typically 

begin as a localized process and may later progress 

if untreated.  

Similar findings have been reported in previous 

studies. M Arshad et al,[10] reported that 86.36% of 

cases had unilateral involvement, indicating a clear 

predominance of unilateral disease. Singh et al,[12] 

also observed unilateral CSOM in 65.88% of 

patients, with left ear involvement seen in 58.93% 

of cases. Nair G et al,[11] reported right ear discharge 

in 74% of patients and left ear discharge in 26%, 

with no bilateral cases observed. These findings are 

consistent with the present study and support the 

observation that unilateral ear involvement is more 

common than bilateral disease. The predominance 

of one ear over the other varies across studies and 

may be influenced by environmental, behavioural 

and anatomical factors.  

Culture Positivity Rate  

In the present study, culture positivity was observed 

in 56% of cases, while 44% of samples showed no 

microbial growth. This culture positivity rate is 

comparable to the findings of Arshad et al,[10]who 

reported bacterial isolates in 52.7% of samples, 

indicating a similar prevalence of microbiologically 

confirmed ear infections. Likewise, Nair G et al,[11] 

reported a culture positivity rate of 58%, which 

closely aligns with the present study, suggesting 

consistency in microbial detection rates across 

different populations. 

However, Singh et al,[12] reported a significantly 

higher overall culture positivity rate, with 72.94% of 

samples showing monomicrobial growth and an 

additional 16.47% demonstrating polymicrobial 

growth, resulting in a much lower proportion of 

cases culture negative (9.41%). Also, Jain et al.[14] 

reported a higher culture positive cases in 84.71% of 

cases. The higher culture positivity observed in their 

study may be attributed to differences in sample 

collection techniques, laboratory methods, or 

inclusion of polymicrobial infections, which 

increases the likelihood of detecting 

microorganisms. Similarly, variations in geographic 

location, patient population, environmental factors, 

and prior antibiotic use may influence culture yield.  

Overall, the culture positivity rate observed in the 

present study is consistent with several published 

studies and supports the importance of 

microbiological evaluation in identifying causative 

pathogens. 

Microbiological Profile of Isolates  

Bacterial isolates 
In the present study, Gram-positive cocci were the 

predominant isolates, accounting for 28% of cases, 

with Staphylococcus aureus being the most common 

organism (25%), followed by coagulase-negative 

Staphylococci (3%).  

Gram-negative bacilli accounted for 22% of isolates, 

with Pseudomonas species being the most common 

Gram-negative organism (11%), followed by 

Klebsiella species (6%), Escherichia coli (2%), 

Proteus species (2%) and Acinetobacter species 

(1%). The predominance of Staphylococcus aureus 

in the present study highlights its significant role as 

an etiological agent in ear infections likely due to its 

ability to colonize the external auditory canal, 

produce various virulence factors such as toxins and 

enzymes, and form biofilms that enhance bacterial 

survival and persistence within host tissues. 

Although Staphylococcus aureus was the most 

common isolate in the present study, the overall 

microbiological profile is largely consistent with 

findings from other studies where Pseudomonas 

species and Staphylococcus aureus were the two 

most predominant pathogens with only slight 

variations in their relative frequencies. Arshad et 

al,[10] reported Pseudomonas species as the most 

common isolate (30.9%), followed by 

Staphylococcus aureus (14.5%), with other Gram-

negative organisms such as Escherichia coli (4.5%) 

and Klebsiella species (2.7%) contributing to a 

smaller proportion of cases. 

Similarly, Singh et al,[12] reported Pseudomonas 

species as the predominant isolate (40.45%), closely 

followed by methicillin-sensitive Staphylococcus 

aureus (38.20%) indicating that both organisms 

were major contributors to ear infections with only a 

difference in relative predominance. These findings 

suggest that Pseudomonas and Staphylococcus 

aureus consistently remain the two most important 

pathogens in ear infections across different study 

populations. 

These findings across multiple studies demonstrate a 

consistent pattern in which Pseudomonas species 

and Staphylococcus aureus together account for the 

majority of ear infections, with variations mainly in 

their relative proportions rather than in the types of 

organisms present.  

The slightly higher prevalence of Staphylococcus 

aureus compared to Pseudomonas species in the 

present study may be attributed to differences in 

geographic location, environmental conditions, 

patient population and healthcare practices.  

Fungal isolates 

Fungal isolates were identified in 6% of cases with 

Candida albicans and Aspergillus species each 

accounting for 3% of the total isolates. The presence 

of fungal pathogens indicates that fungi also play a 

role in the etiology of ear infections, particularly in 
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chronic or recurrent cases. Fungal infections of the 

ear may occur as primary infections or more 

commonly as secondary infections following 

prolonged use of broad-spectrum antibiotics, which 

disrupt the normal microbial flora and create 

favorable conditions for fungal overgrowth. Fungal 

otitis is often associated with chronic inflammation, 

prolonged antibiotic therapy and 

immunocompromised states, and may contribute to 

persistent symptoms and delayed healing. 

The study findings are comparable with other 

studies who reported fungal pathogens as an 

important cause of ear infections. Jain et 

al,[14]reported fungal isolates including Aspergillus 

Niger (44.44%), Candida albicans (38.89%), and 

Candida nonalbicans species (16.67%), while 

Harshika et al,[1] reported Aspergillus Niger 

(6.47%), Aspergillus flavus (2.87%), and Candida 

albicans (4.31%) as the common fungal isolates. 

Goyal et al,[13] reported Aspergillus Niger (33.33%) 

and Aspergillus flavus (33.25%) as the most 

common fungal isolates.  

Antibiotic Sensitivity Pattern of Gram-Positive 

Organisms  

In the present study, Gram-positive organisms, 

particularly Staphylococcus aureus demonstrated a 

favourable susceptibility pattern to several 

antibiotics. Staphylococcus aureus showed 100% 

sensitivity to Vancomycin and Clindamycin, 

indicating that these antibiotics remain highly 

effective against Gram-positive infections. High 

sensitivity was also observed with Linezolid (96%) 

and Doxycycline (84%) indicating their continued 

effectiveness as therapeutic options. Moderate 

sensitivity was noted with Gentamicin (76%) and 

Cotrimoxazole(72%), suggesting that these 

antibiotics may still be useful in selected cases 

based on susceptibility results. However, lower 

sensitivity was observed with Ciprofloxacin (60%) 

and Erythromycin (48%), indicating the 

development of resistance to these commonly used 

antibiotics. 

Coagulase-negative Staphylococci (CONS), 

although isolated in smaller numbers, demonstrated 

high sensitivity to Doxycycline, Erythromycin, 

Gentamicin, and Linezolid (100%) and moderate 

sensitivity to Ciprofloxacin and Clindamycin 

(66.67%). However, CONS showed no sensitivity to 

Vancomycin in the present study. 

These findings are consistent with those reported by 

Arshad et al,[10] who observed 100% sensitivity of 

Staphylococcus aureus to amoxicillin/clavulanate, 

methicillin, ceftriaxone, meropenem, vancomycin, 

and doxycycline while lower sensitivity was 

observed with Moxifloxacin (56.2%). 

Similarly, Singh et al,[12] reported very high 

sensitivity of methicillin-sensitive Staphylococcus 

aureus to amikacin (97%); gentamicin (81%); 

amoxicillin-clavulanic acid (91%); linezolid (92%) 

and 100 % susceptible to meropenem and 

Imipenem. which closely correlates with the present 

study findings.  

Antibiotic Sensitivity Pattern of Gram-Negative 

Organisms  

In the present study, Pseudomonas species showed 

the highest sensitivity to Ceftazidime (100%), 

followed by Meropenem (90.91%), Amikacin 

(90.91%) and Piperacillin–Tazobactam (90.91%). 

Moderate sensitivity was observed with Gentamicin 

(63.64%) and Ciprofloxacin (63.64%), while 

complete resistance was noted to Cotrimoxazole 

(0%). Similarly, other Gram-negative organisms 

such as Klebsiella, Escherichia coli and Proteus 

species demonstrated excellent sensitivity to 

Meropenem, Ceftazidime and Amikacin, further 

emphasizing the superior efficacy of carbapenems, 

third-generation cephalosporins, and 

aminoglycosides against these pathogens. These 

antibiotics are known for their broad-spectrum 

activity, ability to inhibit bacterial cell wall 

synthesis, and resistance to beta-lactamase enzymes 

produced by Gram-negative organisms, which 

contributes to their high effectiveness. The 

consistent sensitivity of these organisms to higher-

generation antibiotics observed in the present study 

suggests that these agents remain the most effective 

therapeutic options for treating Gram-negative 

infections of the ear.  

These findings are comparable with the study by 

Arshad et al,[10]who reported that Pseudomonas 

species showed 100% sensitivity to Piperacillin–

Tazobactam, similar to the high sensitivity observed 

in the present study. They also reported excellent 

sensitivity of Gram-negative organisms to 

Meropenem and third-generation cephalosporins, 

supporting the continued effectiveness of these 

antibiotics.  

Likewise, Singh et al,[12] reported that Pseudomonas 

species showed 100% sensitivity to Colistin and 

Imipenem, and very high sensitivity to Amikacin 

(97%), Meropenem (93%), Gentamicin (95%), and 

Ciprofloxacin (92%) which closely correlates with 

the high sensitivity observed to carbapenems and 

aminoglycosides in the present study. 

Similarly, Goyal et al,[13] reported that Gram-

negative bacilli showed highest sensitivity to 

Meropenem (95.45%), Amikacin (91%) and 

Netilmicin (91%), while Pseudomonas species 

demonstrated excellent sensitivity to Imipenem 

(98.3%). These findings are consistent with the 

present study, where carbapenems and 

aminoglycosides showed the highest efficacy. 

Overall, consistent findings across multiple studies 

indicate that carbapenems, aminoglycosides, and 

third-generation cephalosporins remain the most 

effective antibiotics against Gram-negative 

organisms causing ear infections, while resistance to 

fluoroquinolones and Cotrimoxazole is increasing.  

Antifungal Sensitivity Pattern  

The antifungal susceptibility pattern observed in the 

present study demonstrated excellent sensitivity of 

fungal isolates to all antifungal agents tested. All 

isolates of Candida albicans showed 100% 

sensitivity to Amphotericin B, Fluconazole, 
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Itraconazole, and Voriconazole. Amphotericin B, a 

broad-spectrum antifungal agent, is known for its 

potent activity against a wide range of fungal 

pathogens. Similarly, azole antifungal agents such 

as Fluconazole, Itraconazole, and Voriconazole 

demonstrated excellent efficacy against Candida 

species. The complete sensitivity observed in the 

present study suggests that antifungal resistance is 

currently low among the fungal isolates cxidentified.  

Similar findings were reported by Jain et al,[14] who 

identified fungal isolates in their study. Candida 

showed 100% sensitivity to Amphotericin B and 

90% each to Fluconazole, Itraconazole, and 

Voriconazole. 

 

CONCLUSION 
 

The present study demonstrates that ear infections 

are most common among young adults, with nearly 

equal gender distribution and predominantly 

unilateral involvement. Staphylococcus aureus and 

Pseudomonas species were identified as the most 

common causative organisms, highlighting their 

major role in the etiology of ear infections. The 

study also emphasizes the polymicrobial nature of 

ear infections, with both bacterial and fungal 

pathogens contributing to disease occurrence. From 

a clinical perspective, these findings underscore the 

importance of routine microbiological culture and 

antibiotic sensitivity testing in the management of 

ear infections. Early identification of causative 

organisms and appropriate targeted antimicrobial 

therapy can improve treatment outcomes, prevent 

complications, reduce recurrence, and help limit the 

development of antimicrobial resistance. 

Carbapenems, aminoglycosides, Vancomycin, and 

Linezolid remain highly effective therapeutic 

options and should be reserved for confirmed cases 

to preserve their efficacy. Rational antibiotic use 

and continuous surveillance of microbial patterns 

are essential for effective management of ear 

infections and prevention of antibiotic resistance.  

Conflict of Interest: None 

Funding Support: Nil 

 

REFERENCES 
 
1. Harshika YK, Sangeetha S, Prakash R. Microbiological 

profile of chronic suppurative otitis media and their 

antibiotic sensitivity pattern in a tertiary care hospital. Int J 

Curr Microbiol Appl Sci. 2015;4(12):735–743.  
2. Khairkar M, Deshmukh P, Maity H, et al. Chronic 

Suppurative Otitis Media: A  

Comprehensive Review of Epidemiology, Pathogenesis, 
Microbiology, and Complications. Cureus. 2023; 15(8): 

e43729.  

3. WHO/CIBA Foundation Workshop. Prevention of Hearing 
Impairment from Chronic Otitis Media. CIBA Foundation, 

London, UK; 1996. Available from : 

http://WHO_PDH_98.4.pdf. 
4. Bluestone CD. Epidemiology and pathogenesis of chronic 

suppurative otitis media: implications for prevention and 

treatment. Int J Pediatr Otorhinolaryngol. 1998 
Jan;42(3):207-23. 

5. Rosen MJ, Huyck JJ. Hearing and early life adversity: 

effects of developmental stress on sensory processing. 

Neuropsychopharmacol. 2026;51:155–168.  
6. Gupta R, Mittal M. A study on clinical and epidemiological 

profile of chronic suppurative otitis media (CSOM) at a 

tertiary care center. Int J Med Sci Public Health 
2016;5:1021 

7. Singh AK, Alok S and Verma A: Antibiotics susceptibility 

in Chronic Suppurative  
Otitis Media (CSOM) at the secondary care hospital in 

North India. Int J Pharm Sci & 

Res. 2020; 11(11): 5912-17  
8. Jitendranath A, Amar M, Hajare V, Sreekantha, Avinash 

SS, Amareshar M. To study the bacteriological and 

mycological profile of chronic suppurative otitis media 
patients and their antibiotic sensitivity pattern. Int J Pharm 

Bio Sci. 2013;4(B):186199.  

9. Juyal D, Sharma M, Negi V, Prakash R, Sharma N. 
Pseudomonas aeruginosa and its sensitivity spectrum in 

chronic suppurative otitis media: A study from Garhwal 

Hills of Uttarakhand State, India. Indian J Otol2017;23:180-
4.  

10. Ballenger J.J: Disease of Nose, throat, ear head and neck, 

Thirteenth edition 1135- 1170.  

11. Chaurasia BD. Regional and Applied Dissection and 

Clinical: head and neck, and brain-neuroanatomy. 2019.  

12. Stocker S. Middle Ear & Mastoid [Internet]. Oto Surgery 
Atlas. Available from: 

https://otosurgeryatlas.stanford.edu/otologic-surgery-

atlas/surgical-anatomy-of-theear/middle-ear-
mastoid/#iLightbox. 

13. Acuin J. Chronic suppurative otitis media. BMJ Clin Evid. 

2007 Feb 1;2007:0507. 
14. Monasta L, Ronfani L, Marchetti F, et al.: Burden of 

disease caused by otitis media: systematic review and 

global estimates. PLoS One. 2012, 7:e36226.  
15. Arguedas A, Loaiza C, Herrera JF, Mohs E: Antimicrobial 

therapy for children with chronic suppurative otitis media 

without cholesteatoma. Pediatr Infect Dis J. 1994, 13:878-
82. 

16. Morris PS: Management of otitis media in a high 

riskpopulation .Aust Fam Physician. 1998, 27:1021-9  
17. World Health Organization. Chronic suppurative otitis 

media: burden of illness and management options. World 

Health Organization; 2004  
18. Onifade A, Katolo HW, Mookerjee S, Bhutta MF. 

Epidemiology of Chronic Suppurative Otitis Media: 

Systematic Review To Estimate Global Prevalence. J 
Epidemiol Glob Health. 2025 Apr 3;15(1):55. 

19. Lewis K: Riddle of biofilm resistance. Antimicrob Agents 

Chemother. 2001, 45:999-1007. 
20. Gupta P, Varshney S, Kumar SK, Mohanty A, Jha MK. 

Chronic suppurative otitis media: A microbiological review 
of 20 years. Indian J Otol2020;26:59-67.  

21. Heward E, Saeed H, Bate S, Rajai A, Molloy J, Isba R, 

Ashcroft DM, Hay AD, Nichani JR, Bruce IA. Risk factors 
associated with the development of chronic suppurative 

otitis media in children: Systematic review and meta-

analysis. Clin Otolaryngol. 2024 Jan;49(1):62-73. 
22. Kesari SP, Paul S, Dey R. To Study the Burden and Risk 

Factors for Chronic  

Suppurative Otitis Media in a Population of Sikkim, India: 
A Hospital Based Study. Indian J Otolaryngol Head Neck 

Surg. 2022;74(3):4117-4124. 

23. Kumari MS, Madhavi J, Krishna NB, et al. Prevalence and 
associated risk factors of otitis media and its subtypes in 

South Indian population. Egypt J Ear Nose Throat Allied 

Sci. 2016;17(2):57–62.  
24. Abas WJ, Sam ADP, Arifuddin ATS, Pratama AA, Abidin 

MRZ. Characteristics of risk factors for chronic suppurative 

otitis media at Ibnu Sina Hospital, Makassar City in 2022–
2023. Healthy Tadulako J (J Kesehat Tadulako). 

2025;11(4):653–660  

25. van Hasselt P, van Kregten E: Treatment of chronic 
suppurative otitis media with ofloxacin in hydroxypropyl 

methylcellulose ear drops: a clinical/bacteriological study in 



6201 

 International Journal of Medicine and Public Health, Vol 16, Issue 3, July-September,2026 (www.ijmedph.org) 
 

a rural area of Malawi. Int J Pediatr Otorhinolaryngol. 2002, 

63:49-56. 

26. Hurst DS, Denne CM: The relation of allergy to eustachian 
tube dysfunction and the subsequent need for insertion of 

pressure equalization tubes. Ear Nose Throat J.  

2020, 99:39S-47S  
27. Schilder AG, Chonmaitree T, Cripps AW, Rosenfeld RM, 

Casselbrant ML,  

Haggard MP, Venekamp RP: Otitis media. Nat Rev Dis 
Primers. 2016, 2:16063  

28. Berry JA, Biedlingmaier JF, Whelan PJ: In vitro resistance 

to bacterial biofilm formation on coated fluoroplastic 
tympanostomy tubes. Otolaryngol Head Neck Surg.  

2000, 123:246-51. 

29. Post JC, Stoodley P, Hall-Stoodley L, Ehrlich GD: The role 
of biofilms in otolaryngologic infections. Curr 

OpinOtolaryngol Head Neck Surg. 2004, 12:185-90  

30. Verhoeff M, van der Veen EL, Rovers MM, Sanders EA, 
Schilder AG: Chronic suppurative otitis media: a review. 

Int J Pediatr Otorhinolaryngol. 2006, 70:1-12. 

31. Stenfors LE, Räisänen S: Immunoglobulin-coated bacteria 
in effusions from secretory and chronic suppurative otitis 

media. Am J Otolaryngol. 1991, 12:161-4. 

32. Rosenfeld RM, Kay D: Natural history of untreated otitis 

media . Laryngoscope. 2003, 113:1645-57.  

33. Yuan VG, Xia A and Santa Maria PL. Chronic suppurative 

otitis media: disrupted host-microbial interactions and 
immune dysregulation. Front. Immunol.  

2025;16:1547206 

34. Kong K, Coates HL: Natural history, definitions, risk 
factors and burden of otitis media . Med J Aust. 2009, 

191:39-43  

35. Alam SMM, Tarafdar KH, Rahman SH, Mahfuz MSI. 
Different types of presentation of chronic suppurative otitis 

media (CSOM). Sch J App Med Sci. 2020;  

8(3): 916-920  
36. Rao MS, Sekhar BRC, Kumar MS, Reddy BS. Clinical 

manifestations and bacteriological profile of chronic 

suppurative otitis media. Eur J Cardiovasc Med.  
2023;13(4):1357–1362.  

37. Mittal R, Lisi CV, Kumari H, et al. Current concepts in the 

pathogenesis and treatment of chronic suppurative otitis 
media. Journal of medical microbiology.  

2015;64(10):1103-1116. 

38. Sharma N, Jaiswal AA, Banerjee PK, Garg AK. 
Complications of Chronic Suppurative Otitis Media and 

Their Management: A Single Institution 12 Years 

Experience. Indian J Otolaryngol Head Neck Surg. 
2015;67(4):353-360. 

39. Sundar MG, Gnanasekar M, Arunraj C, Chockalingam TA. 

Evaluation of different types of ossicular pathologies and 
their treatment with cartilage tympanoplasty in COM 

patient. Int J Acad Med Pharm. 2023; 5 (4); 781-784.  
40. Vidiyanti C, Ahadiah TH, Moon IS. Hearing Evaluation 

Post Canal Wall-Up (CWU)  

Tympanoplasty on Patients with Safe Type Chronic 
Suppurative Otitis Media. J Health Sci Med Res. 

2022;41(2): e2022909.  

41. Singh GB, Solo M, Rana N, Kumar S. Evaluation of Type 
III Tympanoplasty Using Cartilage Ossiculoplasty in 

Cholesteatoma Ear Surgery. Ear Nose Throat J.  

2020 ;99(1):22-6  
42. Alam M, Sultan A, Chandra K. Microbiological Assessment 

of Chronic Otitis Media: Aerobic Culture Isolates and Their 

Antimicrobial Susceptibility Patterns. Indian J Otolaryngol 
Head Neck Surg. 2022;74(3):3706-3712.  

43. Inoh MI, Inoh EE, Mohammed Y, et al. Microbiology of 

Chronic Suppurative Otitis  
Media Amongst Children Attending a Tertiary Health 

Facility in North-Western Nigeria. Journal of Advances in 

Medical and Pharmaceutical Sciences.2023; 25  
(2):1–12.  

44. Lagier JC, Edouard S, Pagnier I, Mediannikov O, Drancourt 

M, Raoult D. Current and past strategies for bacterial 
culture in clinical microbiology. Clin Microbiol Rev.  

2015;28(1):208-236. 

45. Schiller H, Young C, Schulze S, Tripepi M, Pohlschroder 

M. A Twist to the Kirby- 

Bauer Disk Diffusion Susceptibility Test: an Accessible 
Laboratory Experiment  

Comparing Haloferaxvolcanii and Escherichia coli 

Antibiotic Susceptibility to Highlight the Unique Cell 
Biology of Archaea. J MicrobiolBiol Educ.  

2022;23(1):e00234-ashuol Res 2017;4(3):248-252.  

46. Getaneh A, Ayalew G, Belete D, Jemal M, Biset S. 
Bacterial Etiologies of Ear  

Infection and Their Antimicrobial Susceptibility Pattern at 

the University of Gondar  
Comprehensive Specialized Hospital, Gondar, Northwest 

Ethiopia: A Six-Year Retrospective Study. Infect Drug 

Resist. 2021;14:4313-4322. 
47. Sharma K, Aggarwal A, Khurana PM. Comparison of 

bacteriology in bilaterally discharging ears in chronic 

suppurative otitis media. Indian J Otolaryngol Head Neck  
Surg2010;62:153-7  

48. Saini S, Uikey M. Antibiotic Susceptibility Patterns of 

Common Pathogens  
Causing Chronic Suppurative Otitis Media in Patients at a 

Tertiary Care Hospital's ENT Department. Journal of 

Contemporary Clinical Practice. 2020 ;6(1):35-41.  

49. C K Jayaram Paniker, R Ananthanarayan. Ananthanarayan 

and Paniker’s textbook of microbiology. Himayatnagar, 

Hyderabad: Orient Longman; 2005.  
50. Verhoeff M, van der Veen EL, Rovers MM, Sanders EA, 

Schilder AG. Chronic suppurative otitis media: a review. Int 

J Pediatr Otorhinolaryngol. 2006 Jan;70(1):1-12. 
51. Prakash R, Juyal D, Negi V, Pal S, Adekhandi S, Sharma 

M, Sharma N. Microbiology of chronic suppurative otitis 

media in a tertiary care setup of uttarakhand state, India. N 
Am J Med Sci. 2013 Apr;5(4):282-7. 

52. Mallick A, Sharma H, Mishra AK, Maggon NV, Sethi A. 

Bacteriological profile and antibiotic resistance in cases of 
chronic otitis media and its clinical implications. Int J 

Otorhinolaryngol Head Neck Surg2018;4:918-22.  

53. Srivastava A, Singh R, Varshney S, Gupta P, Bist S, Bhagat 
S, et al. Microbiological evaluation of an active 

tubotympanic type of chronic suppurative otitis media. 

Nepal J ENT Head Neck Surg2010;1:14-6.  
54. Asish J, Amar M, Hajare V, Sreekantha S, Avinash SS, 

Amareshar M. To study the bacteriological and mycological 

profile of chronic suppurative otitis media patients and their 
antibiotic sensitivity pattern. Int J Pharma Bio Sci 

2013;4:186-99  

55. Khanna V, Chander J, Nagarkar NM, Dass A. 
Clinicomicrobiologic evaluation of active tubotympanic 

type chronic suppurative otitis media. J Otolaryngol. 2000 

Jun;29(3):148-53. 
56. Parize P, Chandesris MO, Lanternier F, et al. Antifungal 

therapy of Aspergillus invasive otitis externa: efficacy of 
voriconazole and review. Antimicrob Agents Chemother. 

2009;53(3):1048-1053. 

57. Mittal A, Mann SBS, Talwar P, Mehra YN and Panda N: 
Secondary Fungal infections in chronic suppurative otitis 

media. Indian J Otolaryngol Head and Neck surg 1997; 

49(2): 112-16  
58. Yeo SG, Park DC, Hong SM, Cha CI, Kim MG. 

Bacteriology of chronic suppurative otitis media--a 

multicenter study. Acta Otolaryngol. 2007 
Oct;127(10):1062-7.  

59. Dayasena R, Dayasiri M, Jayasuriya C, Perera D. 

Aetiological agents in chronic suppurative otitis media in 
Sri Lanka. Australas Med J. 2011;4(2):101-4. 

60. Afolabi OA, Salaudeen AG, Ologe FE, Nwabuisi C, 

Nwawolo CC. Pattern of bacterial isolates in the middle ear 
discharge of patients with chronic suppurative otitis media 

in a tertiary hospital in North central Nigeria. Afr Health 

Sci. 2012 Sep;12(3):362-7. 
61. Sharma K, Aggarwal A, Khurana PM. Comparison of 

bacteriology in bilaterally discharging ears in chronic 

suppurative otitis media. Indian J Otolaryngol Head Neck 
Surg. 2010 Jun;62(2):153-7. 

62. Singh AK, Alok S and Verma A: Antibiotics susceptibility 

in Chronic Suppurative Otitis Media (CSOM) at the 



6202 

 International Journal of Medicine and Public Health, Vol 16, Issue 3, July-September,2026 (www.ijmedph.org) 
 

secondary care hospital in North India. Int J Pharm Sci 

&Res. 2020; 11(11): 5912-17  

63. Ettehad GH, Refahi S, Nemmati A, et al. Microbial and 
antimicrobial susceptibility patterns from patients with 

chronic otitis media in Ardebil. Int J Trop Med. 2006;1:62– 

65  
64. Mariam Khalil A, Ahsanullah M, Mehtab J, et al. 

Prevalence of bacteria in chronic suppurative otitis media 

patients and their sensitivity patterns against various 
antibiotics in human population of Gilgit. Pak J Zool. 

2013;45:1647–1653  

65. Sillanpää S, Kramna L, Oikarinen S, Sipilä M, Rautiainen 
M, Aittoniemi J, Larann e J, Hyöty H, Cinek O. Next-

Generation Sequencing Combined with Specific PCR  

66. Assays To Determine the Bacterial 16S rRNA Gene 
Profiles of Middle Ear Fluid Collected from Children with 

Acute Otitis Media. mSphere. 2017; 2:10.  

67. Ibekwe AO, al Shareef Z, Benayam A. Anaerobes and fungi 
in chronic suppurative otitis media. Ann Otol 

RhinolLaryngol. 1997 Aug;106(8):649-52. 

68. Nagraj M, Premalatha DE. Bacteriological and mycological 
profile of chronic suppurative otitis media. Int J 

Otorhinolaryngol Head Neck Surg2018;4:754 

69. Sharma K, Aggarwal A, Khurana PM. Comparison of 

bacteriology in bilaterally discharging ears in chronic 

suppurative otitis media. Indian J Otolaryngol Head Neck  

Surg2010;62:153-7  
70. Edson RS, TF Keys. The aminoglycosides. Streptomycin, 

kanamycin, gentamicin, tobramycin, amikacin, netilmicin, 

sisomicin. Mayo Clinic proceedings. 1983;58(2)):  
99-102.  

71. Moorthy SP, Lingaiah J, Katari S, Nakirakanti A. Clinical 

application of a microbiological study on chronic 
suppurative otitis media. Int J Otolaryngol Head  

Neck Surg2013;02:290-4  

72. Tamma PD, Cosgrove SE, Maragakis LL. Combination 

therapy for treatment of infections with gram-negative 
bacteria. Clin Microbiol Rev. 2012;25(3):450-470. 

73. Harris AD, Perencevich E, Roghmann MC, Morris G, Kaye 

KS, Johnson JA. Risk factors for piperacillin-tazobactam-
resistant Pseudomonas aeruginosa among hospitalized 

patients. Antimicrob Agents Chemother. 2002;46(3):854-

858. Codjoe FS, Donkor ES. Carbapenem Resistance: A 
Review. Med Sci (Basel). 2017;6(1):1. 

74. Gurung RR, Maharjan P, Chhetri GG. Antibiotic resistance 

pattern of Staphylococcus aureus with reference to MRSA 
isolates from pediatric patients. Future Sci OA. 

2020;6(4):FSO464  

75. Arshad M, Ashfaq AH, Riaz N, Rehman A, Maqbool S, 
Jamil AA, Nashwan AJ. Bacteriological profile and 

antimicrobial susceptibility pattern of pus aspirate in 

chronic suppurative otitis media patients. Microbe. 
2025;7:100336.  

76. Goyal P, Mishra RK, Singhal A, Maheshwari RK. 

Microbial profile with their antimicrobial susceptibility 
pattern in ear discharge of CSOM patients at a tertiary care 

hospital in Northern Rajasthan. Int J Med Health Res. 

2018;4(8):152–156.  

77. Jain V, Kaore NM, Ramnani VK. Aerobic Bacterial and 

fungal profile with antimicrobial susceptibility in patients of 

CSOM attending tertiary care hospital. Indian J Microbiol 
Res 2017;4(3):248-252  

78. Nair G, Mampilly TT, Vasudevan B, Lancy J. Study of 

bacterial pathogens causing chronic suppurative otitis media 
and the antibiotic susceptibility pattern of the isolates at a 

tertiary care centre in Kochi. Int J Otorhinolaryngol Head 

Neck Surg. 2020;6:714-9. 

 


