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Abstract:

Background: Chronic suppurative otitis media (CSOM) is a common middle ear infection associated with
persistent ear discharge and hearing impairment, particularly in developing countries. Increasing antimicrobial
resistance among bacterial pathogens has made the treatment of ear infection more challenging.

Aim: To determine the bacteriological profile and antimicrobial susceptibility pattern of bacterial isolates obtained
from ear discharge samples of patients with ear infections.

Methodology: A retrospective observational study was conducted at Department of Pharmacology, Anugrah
Narayan Magadh Medical College, Gaya ji, Bihar, India.A total of 90 ear discharge samples were analyzed using
standard microbiological culture and antibiotic sensitivity testing methods. Data regarding bacterial isolates and
resistance patterns were recorded and statistically analyzed.

Result: Out of 90 samples, 68 were culture positive. Female patients and children were more commonly affected.
Staphylococcus aureus, Escherichia coli, and Pseudomonas species were the predominant isolates. High resistance
was observed against amoxicillin, cefixime, erythromycin, and cotrimoxazole, whereas better sensitivity was
noted with gentamicin, ceftriaxone, levofloxacin, and ciprofloxacin.

Conclusion: The study highlights the importance of routine culture and antibiotic sensitivity testing for effective
management of CSOM and prevention of antimicrobial resistance.
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Introduction

One of the most prevalent infectious disorders af-
fecting children and adults globally is chronic sup-

Inflammation of the tympanic membrane and mid-
dle ear cleft is known as otitis media. Otitis media

purative otitis media (CSOM), especially in poorer
nations where limited healthcare “facilities, poor hy-
giene, overcrowding, and hunger raise the risk of in-
fection. Any inflammation of the ear is referred to as
an ear infection, and it is frequently accompanied by
symptoms including fever, discomfort, hearing loss,
ear pain, and ear discharge. Persistent ear discharge
is regarded as one of the most prevalent clinical
signs of these symptoms. Global health estimates
state that between 65 and 330 million people glob-
ally have ear infections, and about 60 percent of
these patients experience severe hearing loss.
Chronic ear infections that induce hearing loss have
a significant negative influence on social interaction,
academic achievement, and quality of life in addi-
tion to impairing communication [1].
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can be divided into three categories based on the
length and intensity of the infection: acute, subacute,
and chronic suppurative. The symptoms of acute oti-
tis media typically appear quickly and can be fully
resolved with the right care. However, the infection
develops into chronic suppurative otitis media when
it lasts for a long time and is accompanied by fre-
quent or continuous ear discharge through a perfo-
rated tympanic membrane. Thus, persistent otorrhea
that lasts longer than six weeks and chronic middle
ear inflammation linked to tympanic membrane per-
foration are the hallmarks of CSOM. Because of its
great frequency and possible repercussions, HPV
continues to be a significant public health issue in
developing nations [2].
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Because it can result in serious intracranial and ex-
tracranial consequences if it is not identified and
treated promptly, CSOM is clinically relevant. Ossi-
cle damage, mastoiditis, facial nerve paralysis, lab-
yrinthitis, meningitis, brain abscess, and subdural
abscess are all possible outcomes of a persistent in-
fection. These issues significantly increase morbid-
ity and death, particularly in areas with poor access
to medical treatment. Chronic middle ear infections
can also result in permanent sensorineural or con-
ductive hearing loss, which can hinder children's
speech development and lower adult productivity.
To avoid long-term effects, early identification and
proper treatment of CSOM are crucial [3].

Bacterial, viral, and fungal infections are all part of
the complex etiology of CSOM. Nonetheless, bacte-
ria are thought to be the main cause of persistent
middle ear infections. Pseudomonas aeruginosa,
Staphylococcus aureus, Proteus mirabilis, Klebsiella
pneumoniae, and Escherichia coli are the most often
isolated bacterial pathogens. These organisms enter
the middle ear through a ruptured tympanic mem-
brane and are frequently seen in the external audi-
tory canal and surrounding skin. Pseudomonas aeru-
ginosa is sometimes considered the most common
bacterium among these diseases due to its capacity
to last in damp conditions and withstand a variety of
medications. Another significant pathogen that is
known to cause recurring and chronic infections is
Staphylococcus aureus. The polymicrobial character
of CSOM makes therapy even more difficult and
adds to the disease's chronicity [4].

Antimicrobial resistance in bacterial infections has
made managing CSOM more difficult in recent
years. The evolution of resistant bacterial strains has
been greatly aided by the irrational and careless use
of antibiotics, self-medication, unfinished treatment
regimens, and the widespread availability of over-
the-counter antimicrobial medications. Geograph-
ical location, prescription habits, socioeconomic
factors, and the local incidence of resistant organ-
isms all influence the antimicrobial susceptibility
pattern of bacterial isolates. Antibiotics that were
formerly effective may thus no longer produce ade-
quate therapeutic results. The significance of rou-
tinely monitoring bacterial isolates and their antibi-
otic sensitivity trends at both local and national lev-
els is underscored by the expanding issue of antimi-
crobial resistance [5].

Antibiotic sensitivity testing and microbiological
culture are essential for the efficient treatment of
CSOM. Clinicians may choose the best antimicro-
bial medication by identifying the pathogenic organ-
isms and determining their susceptibility patterns,
which lowers treatment failure, recurrence, and con-
sequences. In persistent infections, when empirical
treatment may not always be successful due to re-
sistant organisms, culture-guided therapy is espe-
cially crucial. In addition to controlling infection,
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prompt and adequate antibiotic therapy reduces the
risk of hearing loss and potentially fatal conse-
quences. To update treatment recommendations and
encourage the prudent use of antibiotics, regular re-
search on bacteriological profiles and antimicrobial
susceptibility patterns is required [6].

Even though the use of antibiotics has greatly de-
creased the frequency of CSOM-related complica-
tions, the illness still poses a large healthcare cost in
many underdeveloped nations. The continuation of
illness and the growth of resistance microorganisms
are caused by a lack of knowledge, poor follow-up,
delayed healthcare seeking behavior, and insuffi-
cient treatment. Chronic ear infections are also made
more likely by socioeconomic factors such poverty,
overcrowding, inadequate sanitation, and hunger.
CSOM is a significant pediatric health problem be-
cause children are more sensitive due to anatomical
and immunological reasons [7].

To ascertain the bacteriological profile of aerobic
bacteria linked to chronic suppurative otitis media
and to assess the antibiotic sensitivity pattern of the
isolated organisms in patients visiting our hospital,
the current investigation was conducted. To assist
doctors, choose the best empirical treatment and en-
hance patient care, the research attempts to give up-
to-date information on the most common bacterial
infections and their trends in antibiotic resistance.
Effective treatment, avoiding problems, and devel-
oping antibiotic stewardship initiatives all depend
on an understanding of the local microbial pattern
and resistance profile”.

Methodology

Study Design: The present study was a hospital-
based retrospective observational study conducted
to evaluate the bacterial isolates and their antimicro-
bial susceptibility patterns in ear discharge samples
of patients with ear infections attending Depart-
ment of Pharmacology, Anugrah Narayan Magadh
Medical College, Gaya ji, Bihar, India

Study Duration: The study was conducted over a
period of one year.

Study Area: The study was carried out in the De-
partment of Pharmacology, Anugrah Narayan
Magadh Medical College, Gaya ji, Bihar, India

Sample Size: A total of 90 ear discharge samples
from patients with ear infections were included in
the study, of which 68 samples were culture positive.

Sampling Technique: A consecutive sampling
technique was used, where all eligible ear discharge
samples received during the study period were in-
cluded in the study.

Inclusion criteria

e Patients of all age groups and both sexes with
ear infections
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e Patients presenting with ear discharge sugges-
tive of CSOM

e Patients whose ear discharge samples were sent
for culture and sensitivity testing

e Patients with complete microbiological and la-
boratory records available

Exclusion criteria

e Patients with incomplete laboratory or clinical
records

e Contaminated or improperly collected ear dis-
charge samples

e Duplicate samples from the same patient

e Samples showing only fungal growth

e Patients already receiving prolonged antibiotic
therapy before sample collection

Data Collection: Data were collected retrospec-
tively from microbiology laboratory registers, cul-
ture reports, and antibiotic sensitivity records main-
tained in the hospital. Demographic information
such as age and sex of the patients, along with mi-
crobiological findings including bacterial isolates
and antimicrobial susceptibility patterns, were rec-
orded in a structured data collection sheet. Ear dis-
charge specimens had been collected under aseptic
precautions by trained healthcare personnel and pro-
cessed according to standard microbiological proce-
dures.

Procedure: Ear discharge samples collected from
patients with suspected ear infections were trans-
ported to the microbiology laboratory under sterile
conditions and processed immediately. The speci-
mens were inoculated onto appropriate culture me-
dia such as blood agar and MacConkey agar and in-
cubated aerobically at suitable temperatures for bac-
terial growth. Identification of bacterial isolates was
performed using colony morphology, Gram staining
characteristics, and standard biochemical tests. Fol-
lowing isolation and identification, antimicrobial
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susceptibility testing was carried out by the Kirby—
Bauer disc diffusion method on Mueller—Hinton
agar according to standard clinical laboratory guide-
lines.

Ethical Consideration: Ethical approval for the
study was obtained from the Institutional Ethics
Committee prior to commencement of data collec-
tion. Since the study was retrospective in nature and
based on previously recorded laboratory data, direct
patient intervention was not involved. Confidential-
ity and privacy of patient information were main-
tained throughout the study by excluding personal
identifiers from the data collection sheets. All pro-
cedures were conducted in accordance with ethical
principles for biomedical research involving human
participants.

Statistical Analysis: The data collected were en-
tered into Microsoft Excel and analyzed using ap-
propriate statistical software. Descriptive statistics
such as frequency, percentage, mean, and standard
deviation were used to summarize demographic
characteristics, bacterial isolates, and antimicrobial
resistance patterns. Results were presented in the
form of tables and charts for better interpretation.
Categorical variables were expressed as proportions
and percentages. The distribution of bacterial iso-
lates according to age group and sex was analyzed
systematically”.

Result

Table 1 displays the sex-specific distribution of cul-
ture-positive and culture-negative cases. Of the 90
patients, 32 (35.56%) were men and 58 (64.44%)
were women. Of the culture-positive cases, 25
(36.76%) were male and 43 (63.24%) were female.
The results show that female patients were more
likely than male patients to have ear infections with
positive bacterial growth.

Table 1: Distribution of Culture Positive Cases According to Sex (n = 90)

Sex Culture Positive n (%) Culture Negative n (%) Total n (%)
Female 43 (63.24) 15 (68.18) 58 (64.44)
Male 25 (36.76) 7 (31.82) 32 (35.56)
Total 68 (100) 22 (100) 90 (100)

Table 2 shows how different bacterial isolates are
distributed across different age groups. With 15
(22.06%) cases, the age group of 05 years old had
the most bacterial isolates, followed by the age
group of 610 years old with 13 (19.12%) cases. The
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most often isolated organism was Staphylococcus
aureus, which was followed by Pseudomonas spe-
cies and E. coli. The findings imply that children,
especially those in the lower age groups, had a
higher prevalence of ear infections.
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Table 2: Distribution of Bacterial Isolates According to Age Group (n = 68)

Age Group | S. E. Pseudomonas Klebsiella Proteus CoNS* | Total n
(Years) aureus coli Spp- Spp- Spp- (%)

0-5 7 7 5 0 0 1 15 (22.06)
6-10 2 2 2 1 1 5 13 (19.12)
11-15 2 2 1 1 1 1 8 (11.76)
16-20 2 2 2 2 2 2 12 (17.65)
21-30 1 1 0 1 1 2 6 (8.82)
3140 1 1 1 0 1 1 5(7.35)
>40 2 1 5 1 1 0 9(13.24)
Total 17 16 16 6 7 12 68 (100)

In Table 3, the antimicrobial resistance pattern of a
variety of bacterial isolates against antibiotics that
are frequently employed is illustrated. Pseudomonas
species were shown to be highly resistant to amoxi-
cillin, cefixime, erythromycin, and cotrimoxazole.
While gentamicin, ceftriaxone, and levofloxacin ex-

showed significant resistance to erythromycin and
cotrimoxazole. Overall, the study showed that bac-
terial isolates were becoming more resistant to anti-
biotics, underscoring the need of culture-guided an-
tibiotic therapy for the successful treatment of ear
infections.

hibited less resistance,

Staphylococcus aureus

Table 3: Antimicrobial Resistance Pattern of Bacterial Isolates (n = 68)

Antibiotics | S. aureus | E.  coli | Pseudomonas spp. | Klebsiella Proteus spp. | CoNS
n=17 (%) | n=10 (%) | n=16 (%) spp. n=6 (%) | n=7 (%) n=12 (%)
AMX 6 (35.29) 7(70.00) | 12 (75.00) 4 (66.67) 5(71.43) 2 (16.67)
CFM 7 (41.18) 5(50.00) | 13 (81.25) 4 (66.67) 3 (42.86) 10
(83.33)
CN 2 (11.76) 3(30.00) | 6(37.50) 1 (16.67) 2 (28.57) 2 (16.67)
CRO 2 (11.76) 2 (20.00) | 4 (25.00) 1 (16.67) 1(14.29) 1(8.33)
CIP 52941 2 (20.00) | 4 (25.00) 1 (16.67) 2 (28.57) 3 (25.00)
CE 5(29.41) 8 (80.00) | 12 (75.00) 3 (50.00) 3 (42.86) 5 (41.67)
C 3 (17.65) 2 (20.00) | 13 (81.25) 2 (33.33) 3 (42.86) 4(33.33)
CXM 4 (23.53) 3(30.00) | 11 (68.75) 4 (66.67) 3 (42.86) 3 (25.00)
DO 2 (11.76) 5(50.00) | 12 (75.00) 3 (50.00) 3 (42.86) 5 (41.67)
E 12 (70.59) | 4(40.00) | 13 (81.25) 2 (33.33) 5(71.43) 8 (66.67)
SXT 8 (47.06) 4 (40.00) | 14 (87.50) 2 (33.33) 3 (42.86) 6 (50.00)
LEV 2 (11.76) 3(30.00) | 2(12.50) 1 (16.67) 1(14.29) 1(8.33)
Discussion earlier research, when patients with CSOM had cul-

One of the most prevalent chronic infections affect-
ing the middle ear is still chronic suppurative otitis
media (CSOM), especially in poorer nations where
poor hygiene, overcrowding, starvation, and a lack
of healthcare facilities greatly increase the disease's
incidence. The goal of the current retrospective
study was to assess the antibiotic susceptibility pat-
tern and bacteriological profile of bacterial isolates
from ear discharge samples of Darbhanga Medical
College patients. The current study's conclusions of-
fer crucial details on the prevalent microorganisms
linked to ear infections and the changes in their re-
sistance, which may aid medical professionals in
choosing the best antibiotic treatment [8].”

There were 90 samples of ear fluid that were looked
at in this study. Of those, 68 showed positive bacte-
rial growth and 22 were culture negative. The study's
culture positive rate suggests that bacterial patho-
gens are a significant contributor to persistent ear in-
fections. Similar results have been documented in
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ture positive rates ranging from 60% to 80%. The
current study's culture-negative instances might be
the result of previous antibiotic usage, insufficient
sample collection, the presence of anaerobic organ-
isms, or viral and fungal infections that are not
picked up by standard aerobic culture techniques

[9].

According to the study, females were more likely
than males to have culture-positive instances. In
both the -culture-positive and culture-negative
groups, the majority of patients were female. While
a number of academics have confirmed a male ma-
jority, certain regional studies have revealed similar
findings. Variations in healthcare-seeking behavior,
environmental exposure, socioeconomic conditions,
and demographic characteristics of the research re-
gion may all have an impact on the variance in gen-
der distribution. Nonetheless, the current research
indicates that women in this area could be more sus-
ceptible to persistent ear infections or more inclined
to seek medical care [10].
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The age distribution of the bacterial isolates showed
that children were more frequently impacted, espe-
cially those in the 0—5 and 610 age groups. This re-
sult is in line with other research showing a high in-
cidence of CSOM in kids. Anatomical and physio-
logical variables, including shorter and more hori-
zontal Eustachian tubes, immature immune re-
sponses, repeated upper respiratory tract infections,
malnutrition, and poor personal cleanliness, may be
responsible for children's increased vulnerability.
Childhood chronic ear infections are clinically rele-
vant because, if left untreated, they can cause hear-
ing loss, delayed speech development, poor aca-
demic performance, and social problems [11].

The most prevalent bacterial pathogen among the
isolated organisms was discovered to be Staphylo-
coccus aureus, which was followed by Escherichia
coli and Pseudomonas species. These results are
consistent with research done in a number of tertiary
care facilities where Pseudomonas aeruginosa and
Staphylococcus aureus were shown to be the most
common infections in CSOM. Because they can
form biofilms, endure in damp conditions, and be-
come resistant to several medications, Pseudomonas
species are very significant. The polymicrobial char-
acter of persistent ear infections is further demon-
strated by the presence of Gram-negative organisms
including Proteus and Klebsiella species [12].

The current study's antimicrobial susceptibility test-
ing revealed significant resistance among the bacte-
rial isolates to frequently administered medications.
Amoxicillin, cefixime, erythromycin, and cotrimox-
azole were shown to be highly resistant, especially
in Pseudomonas species and Gram-negative iso-
lates. Numerous researchers in India and other de-
veloping nations have identified similar resistance
patterns. The inappropriate use of antibiotics, self-
medication, unfinished treatment regimens, the
availability of antimicrobial medications over the
counter, and the absence of antibiotic stewardship
programs are all potential causes of the rising re-
sistance trend. These results demonstrate the in-
creasing worry about antibiotic resistance through-
out the world [13].

Additionally, the current investigation revealed that
a number of bacterial isolates had comparatively re-
duced resistance to gentamicin, ceftriaxone,
levofloxacin, and ciprofloxacin. For the treatment of
persistent ear infections in the study area, these an-
tibiotics may thus continue to be effective therapeu-
tic alternatives. However, as resistance trends differ
between geographical areas and healthcare settings,
local antimicrobial susceptibility data should always
serve as the basis for empirical antibiotic therapy. In
order to track evolving bacterial profiles and re-
sistance trends, periodic surveillance studies are cru-
cial [14].
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The current study's conclusions have significant
therapeutic ramifications. In patients with CSOM,
early detection of causative organisms and suitable
culture-guided antibiotic therapy can minimize mor-
bidity, avoid recurrence, lower treatment failure, and
enhance hearing outcomes. Since untreated chronic
ear infections can negatively impact language devel-
opment and quality of life, prompt therapy is partic-
ularly crucial for youngsters. The burden of persis-
tent ear infections may also be lessened by bolster-
ing public health initiatives including better sanita-
tion, raising knowledge of sensible antibiotic usage,
encouraging early healthcare seeking, and expand-
ing access to healthcare facilities [15].

The current study has certain limitations despite its
useful findings. Because it was retrospective re-
search, it mostly relied on previously documented
laboratory data, and certain clinical data could not
have been fully available. The absence of anaerobic
bacterial culture and fungal research may have ham-
pered the discovery of all potential pathogens. Ad-
ditionally, because the study was limited to a single
tertiary care facility, the results could not be repre-
sentative of the total community. However, the
study offers valuable baseline information about lo-
cal bacterial isolates and patterns of antibiotic re-
sistance in individuals with persistent ear infections
[16].

Overall, the current study highlights the significance
of antibiotic sensitivity testing and microbiological
assessment in the efficient treatment of CSOM. Ef-
fective antibiotic stewardship techniques and the de-
velopment of suitable treatment guidelines depend
on going monitoring of bacterial infections and their
resistance profiles.

Conclusion

The present retrospective study highlighted the bac-
teriological profile and antimicrobial susceptibility
pattern of bacterial isolates obtained from ear dis-
charge samples of patients with ear infections at-
tending Darbhanga Medical College. The study
demonstrated that chronic ear infections were more
common among children and female patients, with
Staphylococcus aureus, Escherichia coli, and Pseu-
domonas species being the predominant bacterial
isolates. A significant level of antimicrobial re-
sistance was observed against commonly used anti-
biotics such as amoxicillin, cefixime, erythromycin,
and cotrimoxazole, indicating the growing problem
of antibiotic resistance among pathogens associated
with chronic suppurative otitis media. However, rel-
atively better sensitivity was observed with antibiot-
ics like gentamicin, ceftriaxone, levofloxacin, and
ciprofloxacin. The findings emphasize the im-
portance of routine microbiological culture and an-
tibiotic sensitivity testing for appropriate selection
of antimicrobial therapy. Early diagnosis, rational
use of antibiotics, and continuous surveillance of re-
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sistance patterns are essential for effective manage-
ment of ear infections, prevention of complications,
and reduction of hearing impairment associated with
chronic suppurative otitis media.
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