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Abstract:

Background: Otitis media is a prevalent ENT infection in developing regions, increasingly complicated by anti-
microbial resistance. Empirical treatment without microbiological guidance has led to selective pressure, promot-
ing resistant strains. The need for local surveillance of pathogen profiles and resistance trends to guide successful
therapy and stewardship activities is highlighted by rising failure rates and the prevalence of biofilm-forming
organisms such as Pseudomonas aeruginosa and Staphylococcus aureus.

Methods: For ten months, a prospective observational study was carried out at a tertiary care center, involving
390 patients with clinically diagnosed otitis media. All patients presented with profuse otorrhea unresponsive to
empirical antibiotics. Aural swabs were collected under aseptic precautions, cultured on standard media, and put
through the Kirby-Bauer disc diffusion method of antimicrobial susceptibility testing in compliance with CLSI
recommendations.

Results: Pseudomonas aeruginosa and Proteus mirabilis were the predominant Gram-negative isolates, while S.
aureus was the most common Gram-positive organism. High resistance rates (>70%) were observed against am-
picillin, amoxicillin-clavulanate, and cotrimoxazole. Sensitivity was better retained with ciprofloxacin, gentami-
cin, and amikacin, although early signs of resistance were noted. Multidrug-resistant (MDR) phenotypes were
common, particularly among Pseudomonas isolates.

Conclusion: The microbial landscape of ENT infections is shifting, with a growing prevalence of MDR pathogens
and declining efficacy of conventional antibiotics. Empirical treatment protocols must be reevaluated in light of
local resistance data. Routine culture and sensitivity testing should be integrated into clinical practice to support
evidence-based antibiotic stewardship and improve patient outcomes.

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative
(http://lwww.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided
original work is properly credited.

Introduction

One of the most widespread diseases in the world,
otitis media affects both adults and children, and it

of antimicrobial-resistant organisms. Pathogens
commonly implicated in otitis media—such as P. ae-

is especially prevalent in underdeveloped nations.
Otitis media, which is characterized by middle ear
inflammation and infection, can result in chronic
otorrhea., conductive hearing loss, and in untreated
cases, serious intracranial or extracranial complica-
tions. While acute episodes are often self-limiting or
responsive to empirical antibiotics, chronic or recur-
rent cases increasingly demonstrate poor therapeutic
outcomes.

In resource-limited settings, treatment is frequently
initiated empirically, without microbiological con-
firmation, owing to constraints in diagnostic infra-
structure. This approach, coupled with indiscrimi-
nate antibiotic use and inadequate regulatory over-
sight, has contributed significantly to the emergence
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ruginosa, Proteus mirabilis, and S. aureus—are now
frequently showing resistance to first-line antibiot-
ics, including ampicillin, amoxicillin-clavulanate,
and cotrimoxazole.

This shift in microbial aetiology and resistance pat-
terns poses a serious challenge to effective manage-
ment, particularly in vulnerable populations such as
children. There is an urgent need for regional sur-
veillance studies that assess the evolving microbio-
logical profile of otitis media and inform empirical
treatment guidelines.

In order to provide useful information to support
clinical decision-making and antibiotic stewardship
initiatives, the current study intends to examine the
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shifting bacteriological spectrum and antibiotic sen-
sitivity patterns in patients presenting with otitis me-
dia at a tertiary care center in a developing nation.

Materials and Methods

This prospective observational study was under-
taken over a 10-month period at the Department of
Microbiology in a tertiary care institution in Jodhpur
Rajasthan. The institutional ethics committee gave
its approval. After gaining informed agreement, 390
individuals who had symptoms suggestive of otitis
media were included.

Inclusion Criteria: Patients of all age groups pre-
senting with profuse ear discharge unresponsive to
prior empirical antibiotic therapy were included.
Both acute and chronic cases were considered. Pa-
tients with immunocompromised status, previous
ear surgery, or those on long-term antibiotic therapy
were excluded.

Clinical Evaluation: All patients underwent a sys-
tematic clinical evaluation, including detailed medi-
cal history, general physical examination, and thor-
ough head and neck assessment. Otoscopic exami-
nation and palpation of cervical lymph nodes were
performed in all cases. Baseline investigations in-
cluded (CBC), fasting blood glucose levels, viral se-
rology (including HIV, HBsAg, and HCV), and
chest X-ray. Patients presenting with neck swelling
or signs suggestive of abscess formation were addi-
tionally evaluated with ultrasonography of the neck
to confirm the presence of an abscess and guide fur-
ther management.

Microbiological Sampling and Processing: Using
sterile cotton-tipped applicators, aural swabs were
taken from the middle ear discharge while maintain-
ing aseptic conditions. The microbiology lab re-
ceived the samples right away for sensitivity testing
and culture. Swabs were incubated for 24 to 48
hours at 37°C with suitable atmospheric conditions
after being inoculated on blood agar, MacConkey
agar, and chocolate agar. Standard biochemical
techniques were used to identify the bacterial iso-
lates.

Antibiotic Sensitivity Testing: The Kirby-Bauer
disk diffusion method on Mueller-Hinton agar was
used to test for antibiotic susceptibility in accord-
ance with the most recent criteria from the Clinical
and Laboratory Standards Institute (CLSI). Amoxi-
cillin-clavulanic acid, ampicillin, ciprofloxacin,
gentamicin, amikacin, ceftriaxone, and cotrimoxa-
zole were among the antibiotics that were tested.
CLSI breakpoints were used to classify the results as
sensitive, moderate, or resistant. Resistance to at
least one agent in three or more antimicrobial classes
was referred to as (MDR).

Results
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Over the course of ten months, 390 participants hav-
ing a clinical diagnosis of otitis media were included
in the study. The study population consisted of both
pediatric and adult patients, with a slight male pre-
dominance. The majority of patients presented with
complaints of persistent otorrhea, reduced hearing,
and ear fullness, and had a history of inadequate re-
sponse to previous empirical antibiotic therapy. Out
of the 390 patients, 218 (55.9%) were male and 172
(44.1%) were female. The age range was 2 to 65
years, with the highest incidence observed in the pe-
diatric age group (1-15 years), comprising 56.7% of
the total cases.

Out of a total of 390 samples, 362 (92.8%) demon-
strated positive bacterial growth, while 28 (7.2%)
were culture-negative. The predominant organism
isolated was Pseudomonas aeruginosa, accounting
for 39.8% (144) of all isolates, followed by Proteus
mirabilis at 19.9% (72), Staphylococcus aureus at
18.8% (68), Escherichia coli at 9.4% (34), and
Klebsiella pneumoniae at 7.2% (26). The remaining
5% (18 isolates) included Enterobacter species and
coagulase-negative Staphylococci.

The antibiotic resistance patterns observed in the
major bacterial isolates revealed concerning trends.
Ampicillin showed the highest resistance rates, with
85% to 100% of isolates being resistant. Resistance
to amoxicillin—clavulanic acid was also notably
high, particularly in Pseudomonas aeruginosa (78%)
and Proteus species (82%). Cotrimoxazole exhibited
resistance rates ranging from 70% to 90% across all
major pathogens. In contrast, ciprofloxacin retained
moderate efficacy, with 64% of P. aeruginosa and
72% of Staphylococcus aureus isolates remaining
sensitive. Gentamicin demonstrated good activity,
with 70% to 85% of Gram-negative isolates showing
susceptibility. Among the antibiotics tested, amika-
cin emerged as the most effective, with sensitivity
rates of 88% in P. aeruginosa and 92% in Esche-
richia coli.Sensitivity values are expressed as per-
centages of isolates susceptible to the respective an-
tibiotic.

(MDR) was most prevalent in Pseudomonas aeru-
ginosa (46.4%) and Staphylococcus aureus (41.2%).
Among the antibiotics tested, Amikacin demon-
strated the highest overall sensitivity across isolates.
Conversely, resistance to commonly used first-line
oral antibiotics—ampicillin, amoxicillin—clavula-
nate, and cotrimoxazole—was notably high across
all organisms. Pseudomonas aeruginosa emerged as
the most common isolate in both pediatric and adult
age groups. Interestingly, pediatric isolates exhib-
ited slightly higher sensitivity to gentamicin and
ciprofloxacin compared to adults. Nevertheless,
both age groups continued to exhibit substantial re-
sistance to first-line oral antibiotics such ampicillin
and cotrimoxazole.
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MDR patterns were more pronounced in adult pa-
tients, particularly among S. aureus and Klebsiella

pneumoniae isolates.

e-1SSN: 0975-9506, p-I1SSN: 2961-6093

Table 1: Antibiotic Sensitivity Patterns of Major Bacterial Isolates in Otitis Media (n = 362 culture-posi-

20%

tive cases)
Antibiotic P. aeruginosa | S. aureus | Proteus mirabi- | E. coli | K. pneumoniae
(n=144) (n=68) lis (n=72) (n=34) | (n=26)
Ampicillin 10% 18% 12% 15% 19%
Amoxicillin-Clavulanate | 22% 26% 18% 30% 34%
Cotrimoxazole 28% 24% 22% 20% 27%
Ciprofloxacin 64% 2% 68% 61% 58%
Gentamicin 78% 70% 82% 75% 69%
Amikacin 88% 76% 91% 92% 85%
Ceftriaxone 54% 60% 57% 66% 62%
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Figure 1: Antibiotic Sensitivity Pattern of Bacterial Isolates Against Commonly Used Antibiotics

Table 2: Comparison of Bacterial Isolates in Pediatric vs Adult Patients

Organism Pediatric (n = 182) Adult (n = 208)
Pseudomonas aeruginosa 72 (39.6%) 72 (34.6%)
Proteus mirabilis 36 (19.8%) 36 (17.3%)
Staphylococcus aureus 28 (15.4%) 40 (19.2%)

E. coli 18 (9.9%) 16 (7.7%)
Klebsiella pneumoniae 16 (8.8%) 10 (4.8%)
Others 12 (6.6%) 34 (16.4%)
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DISTRIBUTION OF BACTERIAL ISOLATES IN OTITIS
MEDIA (N=362)
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Figure 2: Distribution of Bacterial Isolates in Otitis Media Cases (N=362)

Discussion

The microbiological profile and antibiotic suscepti-
bility patterns of otitis media cases at a tertiary care
hospital in a developing country changed signifi-
cantly over a 10-month period, according to this
study. Pseudomonas aeruginosa was the most com-
monly isolated pathogen, followed by Proteus mira-
bilis and Staphylococcus aureus. Gram-negative or-
ganisms were found to be predominant. These re-
sults are in line with earlier research from South
Asia and sub-Saharan Africa, which found that
Pseudomonas species are the main cause of chronic
suppurative otitis media (CSOM), especially in hu-
mid regions [1,2].

There is significant concern over the high level of
resistance to first-line antibiotics like ampicillin,
amoxicillin-clavulanate, and cotrimoxazole that has
been observed. These agents, often prescribed em-
pirically at primary and secondary care levels,
showed markedly reduced efficacy in this cohort—
an outcome that increases the risk of treatment fail-
ure and chronic infection. Similar resistance patterns
have been reported in other developing regions,
where unregulated antibiotic use, over-the-counter
availability, and incomplete adherence to therapy
have been major contributors to antimicrobial re-
sistance [3,4].

Among the tested antibiotics, amikacin showed the
highest overall sensitivity, followed by gentamicin
and ciprofloxacin. While these antibiotics remain
relatively effective, caution must be exercised in
their use—particularly aminoglycosides, which
carry ototoxic and nephrotoxic risks, especially in
pediatric populations [5]. Their role as empiric
agents should therefore be carefully balanced with
microbiological guidance.
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Multidrug resistance (MDR) was found in a substan-
tial proportion of isolates, notably P. aeruginosa
(46.4%) and S. aureus (41.2%). The high MDR rate
is aligned with recent findings from similar tertiary
care settings and underscores the need for robust an-
tibiotic stewardship initiatives [6,7]. The possible
contribution of biofilm formation—especially by P.
aeruginosa—in chronic and recurrent cases may also
play a role in therapeutic resistance, though this was
not quantitatively evaluated in our study [8].

Interestingly, pediatric isolates showed slightly
higher susceptibility to ciprofloxacin and gentami-
cin compared to adults. These age-related differ-
ences in sensitivity could reflect varied antibiotic ex-
posure, immune function, or comorbidities and
merit further investigation [9].

Overall, these findings reaffirm the importance of
localized microbial surveillance and reinforce the
limitations of empirical therapy in regions with ris-
ing resistance. Regular culture and sensitivity testing
should be integrated into clinical practice, not only
to improve patient outcomes but also to inform re-
gional treatment protocols and policy-making
[10,11].
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