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meatus skin usually due to infectious etiology. Bacterial etiology of the
entity has been established by various studies; however, the predominant
causative pathogen has been identified as either Pseudomonas aeruginosa
or Staphylococcus aureus. This study aimed to identify the aerobic bacteria
responsible for this condition at our centre, and their antimicrobial
susceptibility.
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Materials and Methods: 102 patients presenting to our Outpatient
Department with acute otitis externa over a period of 1 year (5% April, 2021
- 4t April, 2022) underwent collection of external auditory canal swabs for
aerobic bacteriological profile, followed by antimicrobial susceptibility for
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Result: The commonest isolate was Staphylococcus aureus (61.8%), followed

by Pseudomonas aeruginosa (21.6%). Methicillin-Resistant Staphylococcus
aureus (MRSA) was recorded at an alarming rate of 15.7%.
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INTRODUCTION

microbiological analysis helps to redirect the treatment
protocol in clinically unresponsive cases according to the
culture and sensitivity studies.

Acute oftitis externa is an inflammation of the skin and
soft tissue of the external auditory canal, often caused
by a variety of infectious etiology. It is a common otologic
condition, usually presenting with mild symptoms,
however, its complications may include necrotizing
infection or facial paralysis.? Initially described by
Mayer in 1844 as a fungal infection, this dictum was
considered true till the World War 11.2Studies during the

The objective of our study was to determine the aerobic
bacteriological profile of acute otitis externa, and to
define the antibiotic susceptibility profiles of these
isolates.

World War |l established the bacteriological etiology
of this condition.3** The most frequent organism
responsible has been either Pseudomonas aeruginosa*®
or Staphylococcus aureus®. These studies thus show a
variation in the bacteriology depending on the geography.
The rise of Methicillin Resistant Staphylococcus Aureus
(MRSA) as a causative agent has further been worrisome.”
The practical approach is to treat immediately with
antimicrobial agents which are usually effective. Routine
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MATERIALS AND METHODS

All patients presenting to Ear, Nose and Throat
Outpatient Department of Dhulikhel Hospital with acute
otitis externa from 5% April, 2021 through 4% April, 2022
were included in the study. After clinical examination
confirmed the diagnosis, sample for bacteriological study
was obtained. The cavum concha and external meatus
was cleaned with 70% Isopropanol. With the use of
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sterile metallic ear speculum for adequate access into
the external auditory canal, a small sterile absorbent
cotton swab was placed firmly in contact with the area
of maximal involvement avoiding contamination from
the surrounding surfaces. In cases with exudation, swab
was withdrawn when saturated. In cases with localized
inflammatory involvement, swab was rolled over the
area and withdrawn. Swab was then placed in sterile
stoppered glass tubes and sent to the microbiology
laboratory within 15 minutes of collection. Swabs were
plated on Blood agar, chocolate agar and MacConkey
agar, and incubated aerobically at 37°C for 24 hours. The
organisms were identified based on culture characteristics
and biochemical tests. The cultures were discarded as
negative only after 48 hours of incubation. Once the
pathogens were isolated, antimicrobial susceptibility was
tested using Disc diffusion methods.

The results were recorded in Microsoft Office Excel
(Microsoft Corp.; Redmond, WA, USA). During data
processing, strict confidentiality was maintained. Ethical
approval was obtained on 4" April, 2021 from Institutional
Review Committee with protocol number 23/2021.

RESULTS

102 patients were included in our study, 59 males (57.8%)
and 43 females (42.2%). Patients were 1 year to 60 years
in age (average age=25.4 years), with 46 (45.1%) patients
less than 20 years in age. Right ear was involved in 66
(64.7%) patients. All the patients presented with earache,
with itching in 61 (59.8%) patients and discharge in 42
(41.2%) patients. 75 (73.5%) patients had undertaken
ear picking, by themselves or by their parents in cases
of children, preceding the onset of symptomatology.
On clinical examination, canal erythema was the
predominant finding in 75 (73.5%) patients. Furuncle was
noted in 58 patients, with 13 out of 16 cases with MRSA
presenting with this finding. The canal pathology has
been summarized in Table 1.

Table 1. Examination findings

Findings Number of patients (%)
Canal erythema 75 (73.5%)
Canal oedema 63 (61.8%)
Discharge 42 (41.2%)
Furuncle 58 (56.9%)
Polyp 13 (12.7%)

The average age of patients with MRSA was 10.5 years
(Vs. Methicillin Sensitive Staphylococcus aureus ‘MSSA’
average age = 33.3 years). The average age of patients
with Pseudomonas infection was 26.2 years.

Gram positive Staphylococci was isolated in 63 (61.8%)
4
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patients. Staphylococcus aureus was the predominant
species recovered (51.96%), followed by Coagulase
Negative Staphylococcus (CONS) in 9.8% patients.
CONS were considered as normal skin commensals,
and antimicrobial sensitivity was not thus done. MRSA
was isolated in 15.7% patients. The second commonest
isolate was Pseudomonas aeruginosa (21.6%). Other
isolates in descending order of frequency included
Proteus, Escherichia coli, Citrobacter and Enterobacter.
The ‘no growth rate’ was 4.9%. We had no cases of poly-
microbial infection in our study. Table 2 summarizes the
isolates recovered.

Table 2. Isolates recovered

Organisms Number of patients (%)
No growth 5(4.9%)
Staphylococcus aureus 37 (36.3%)

MRSA 16 (15.7%)

CONS 10 (9.8%)
Pseudomonas aeruginosa | 22 (21.6%)

Proteus 5(4.9%)

Escherichia coli 3(2.9%)

Citrobacter 3(2.9%)

Enterobacter 1 (0.98%)

Antibiotic susceptibility was identified for all recovered
organisms. Table 3 shows the antimicrobial profile for the
isolates.

Table 3. Antibiotic susceptibility profile for isolates of
major bacteria

Relative

o Antibiotics (Number of Isolates)
sensitivity

Organisms

Amoxyclav(37), Ciprofloxacin(36),
Cloxacillin(37), Clindamycin(36),
Cefuroxime(37), Erythromycin(34)
Penicillin G(37), Erythromycin(3),
Ciprofloxacin(1), Clindamycin (1)

Sensitive
Staphylococcus

aureus

Resistant

Cotrimoxazole(16), Linezolid(16),
Mupirocin(16), Teicoplanin(16),

Vancomycin(16), Clindamycin (3),
Erythomycin (3), Gentamycin(14)

Sensitive

MRSA
Amoxyclav(16), Cefuroxime(16),

Ciprofloxacin(16), Clindamycin(13),
Cloxacillin(16), Erythromycin(13),
Penicillin G(16), Gentamycin (2)

Resistant

Ciprofloxacin(20), Gentamicin
(20), Ceftazidime (19), Piperacillin/
Tazobactam(22)

Ampicillin(22), Cloxacillin(22),
Amikacin(2), Ceftazidime(3),

Sensitive

Pseudomonas
aeruginosa

Resistant

Ciprofloxacin(2), Gentamycin(2)
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DISCUSSION

The average age in our study was 25.4 years. Younger age
of incidence has been reported in studies which attribute
it to outdoor exposure and active participation in school
and college activities.®® Sanchez et al.l® reported an
average age of 30.5 years, whereas Kiakojuri et al.l
reported middle-aged individuals (35-44 years) to be most
often affected. Rowlands et al.*? concluded otitis externa
to be common in all age groups. Practice of ear canal
cleansing attempted by parents for their children was the
cause for higher prevalence in individuals younger than
20 years in our study. Predominance of males has been
reported in earlier studies due to higher prevalence of
predisposing factors and better health care access, which
is also reflected in our study.'®** Higher number of cases
with right ear involvement could reflect the fact that right
handed people (n=102) reach the right ear for habitual
ear picking with resultant finger nail trauma to the canal.

The commonest symptom was earache, which has been
reported in earlier studies.®!* Furuncle in the ear canal
was seen in 56.9% cases in our study, which has not been
reported in other studies. Most of these cases were in
the younger age group (<20 years), presented to us after
failing to resolve with oral antimicrobials, and often
needed intravenous therapy due to the involvement of
surrounding ear structures.

Polymicrobial isolates were reported in earlier
studies, where both fungal and bacterial cultures were
undertaken.*>® These studies also reported polymicrobial
infection with two or more bacteria. Luthra et al.°Reported
polymicrobial culture in only 5 out of 110 ears, with co-
existence of two bacteria in only 1 sample. However, our
study did not demonstrate any polymicrobial isolates.
Mycological culture might have yielded polymicrobial
isolates in our study too.

Microbiologic studies of Acute otitis externa usually
identified Pseudomonas aeruginosa as the commonest
causative pathogen followed by Staphylococcus
aureus.”!118The incidence of Pseudomonas has varied
from 18.6% to 61% in the aforementioned studies.
Similarly, Staphylococcus aureus was isolated in 9% to
30% of cases. The predominance of Staphylococcus
aureus as the causative pathogen has been established
in other studies.’®?°2! These may reflect the geographical
variation in the etiological agents. Staphylococcus
aureus was the commonest causative aerobic bacteria
at our center. The role of Staphylococcus as a harmless
commensal and a harmful pathogen in humans has been
recorded since a long period of time. Increasing rate of
Staphylococcal infections in otitis externa may be due
to changing population demographics or changes in the
strain of Staphylococcus aureus found in the community.
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Empirical use of antibiotics may have imposed selective
pressure that eventually changed the external ear
microbial flora.?

An alarming rate of MRSA was isolated at our center
which has been reflected in the study by Duarte et al.??
Initially nosocomial in nature, an increase in community-
acquired MRSA has surged in otological infections over
the years. This may reflect the increasing prevalence of
carriage and infection rates of MRSA in the community.
MRSA infections presented usually in children, with
more severe symptoms than Methicillin-Sensitive
Staphylococcus aureus in our study in contrast to the
findings by Duarte et al.?2 This may be due to these cases
presenting to us after failed antimicrobial therapy from
local centres.

Antimicrobial susceptibility of Staphylococcus aureus
to Cloxacilin, Pseudomonas aeruginosa to Ciprofloxacin
and Ceftazidime, was a reassuring finding. MRSA often
responded to Cotrimoxazole, which oviated the need of
Intravenous antibiotics with toxicity profiles (Vancomycin,
Gentamicin).

CONCLUSION

Causative pathogens for otitis externa are seen to be
variable depending on the geographical regions. Routine
identification of causative agents prevalent at one’s
centre and their antimicrobial susceptibility guides the
treatment protocol for primary as well as unresponsive
cases.
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