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Abstract — Otomycosis is one of the common health problems encountered in the day-to-day ENT practice.
The infection was present globally, with the prevalence of otomycosis between 9% and 30% in different
world populations. The otomycosis diagnosis is primarily based on the patient’s history, clinical
presentation, and the otoscopic examination of the external auditory canal and the tympanic membrane.
Although several treatment options were available, none of them were found to be effective in curing the
disease completely. So the study’s main aim is to compare the effectiveness of clotrimazole and fluconazole
in treating otomycosis. This quasi-experimental study was conducted in the Department of ENT in a tertiary
care centre, Chengalpattu, Kancheepuram District, Tamil Nadu, India. The study was conducted for 18
months, from July 2023 to December 2024. After the initial assessment, all the patients were divided into two
groups. All the patients who received 1% clotrimazole ear drop were in Group A, whereas those in Group
B were who received 0.3% fluconazole ear drops for 13 days. The patients were followed on the 3 day, the
1st week, and at the end of the 2" week and assessed. A total of 60 patients participated in the study; 35%
were found to be between 31 and 40 years old, and the female patients outnumbered the male patients. 0.3%
Fluconazole (Group A) showed a significant reduction in symptoms such as ear discharge, otalgia, aural
block and tinnitus signs such as cartilaginous canal oedema, cartilaginous canal erythema, bony canal
oedema, bony canal erythema, tympanic membrane congestion, spore, the granulation and, otitis externa
than the patients who took 1% clotrimazole ear drops (Group A). Group B also showed a reduction of the
fungal colonies compared to the patients in Group A; the study also showed that 80% of the patients in
Group B were cured entirely compared to 60% in Group A. Our study showed that the 0.3% fluconazole
ear drops reduced the fungal colonies and signs and symptoms of otomycosis more than 1% clotrimazole
ear drops. The study recommends using 0.3% fluconazole ear drops among patients with otomycosis.

INTRODUCTION

The otomycosis is a superficial infection of the
external auditory canal. And this is one of the
common health problems encountered in day-to-
day ENT practices. And it is a benign course of the
disease, but many times, the disease is found to be
associated with recurrence and relapse (Anwar et al.,
2014). It affects the patient’s day-to-day activities
and quality of life. Otomycosis was found to be
more commonly seen among patients in tropical
and subtropical countries. The prevalence of
otomycosis was found to vary from 9% to 30% in

different regions worldwide (Prasad et al., 2014).
And the incidence of the disease in the Indian
population is unknown due to the underreporting of
the cases. There are several predisposing factors
such as climate humidity, gender, Cerumen in EAC,
local trauma of ear, Unsupervised overuse use of
topical antibiotics, increased use of the steroids
preparation, immunocompromised patients,
patients who underwent canal wall down
mastoidectomy, and those using hearing aids which
closes the EAC, were found to had increased risk for
the development of the otomycosis than the regular
patient (Bojanoviee ef al., 2023).
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Aspergillus and the Candida species were found to
be the most common causes of otomycosis. Most
patients with otomycosis will present with
symptoms of otalgia, aural blockage, hearing
difficulty, ear discharge and tinnitus. Unilateral
involvement is found to be the most common, but it
can also cause bilateral involvement, in which the
immunocompromised state should be ruled out
(Chen et al., 2024). The disease diagnosis is based on
the patient’s history and clinical examination. The
presence of fungal spores in the external auditory
canal by otoscopy or otoendoscopic helps confirm
the diagnosis. Further, the fungal culture can
identify the fungus’s morphology (Merza et al.,
2021). The culture can be done using the SDA agar
medium. Specific fungal agents can be identified
based on the colonies’ morphology. The diagnosis of
fungus helps in the treatment of resistant cases and
further helps in selecting the correct treatment (Fang
et al., 2023).

Although otomycosis is a disease that has been
prevalent for decades, no therapeutic guidance or
protocol exists for treating the condition.
Furthermore, the duration of treatment remains
undefined. The successful case management mainly
depends on the evidence, various patient factors,
and clinical judgmentto find the most appropriate
course of action. (Chappe et al., 2018). Antifungal
agents, such as miconazole, clotrimazole,
fluconazole, bifonazole, and tolnaftate, are currently
available to manage patients with otomycosis.
Recent studies reported increased resistance to some
antifungal drugs, mainly Aspergillus species. So, an
improved drug regimen to decrease fungal growth
is required to prevent complications (Samanta et al.,
2023). Only a few studies compared the efficacy of
fluconazole ear drops with clotrimazole ear drops in
managing patients with otomy-cosis.

METHODS

Study design

This quasi-experimental study was conducted
among patients diagnosed with otomycosis in a
tertiary care centre in Chengalpattu district in Tamil
Nadu, India. This study was conducted for 18
months from July 2023 to December 2024.

Sampling

Sample size calculation was done by pool software,
based on a previous study (Bojanoviee, et al., 2023);
proportion of patients with otomycosis responding

to clotrimazole and fluconazole was 91.7% & 53.3%
respectively by the 2" week, with a 5% level of
significance and 80% power the total sample size of
30 both group inching 10% non-response rate. The
sample size was calculated using the Open Epi
software version 3.01.

Inclusion and exclusion criteria

All the patients of both sexes, aged between 18
years, who had symptoms of otomycosis such as
pruritis, otalgia, blocking sensation in the ear and
the presence of otorrhea and also found to have
otoscopic examination which shown signs of
otomycosis such as black, greenish, yellowish, grey
or whiteish discharge with debris were included in
the study. And the patients with the tumours of the
external auditory canal, with history of usage of
antifungal agents, patients receiving chemo or
radiotherapy, patients with uncontrolled diabetes
mellitus, patients with acute and chronic otitis
media, with prior usage of the topical antifungal
agents and the patients with psychiatric illness were
excluded from the study.

Data collection

After obtaining approval from the Institute Ethics
Committee and informed written consent, patients
older than 18 years and those under 18 years with a
history of otomycosis were included in the study.
After explaining the aim and objectives of the study,
informed and written consent was obtained from
the patient. After the initial assessment, the
otoscopic examination established the diagnosis.
Threesterile cotton swabs were collected with debris
from EAC, and the examination was done under a
microscope/0-degree endoscope. Samples were
transported to the laboratory for culture. The
Residual fungal debris will be cleaned using sterile
suction aspiration. The first swab was mounted in
KOH mount; 2"¢ swab was inoculated on the 2 SDA
plates with chloramphenicol. Then, patients were
allotted to two intervention groups. The patients in
1st group received Topical 1% clotrimazole, whereas
those in the second group received Topical 0.3%
fluconazole. The patient was asked thrice daily to
put three drops into the affected ear. The treatment
was provided for 14 consecutive days, inthe 1% and
27 weeks. Ear re-examined under a microscope /0-
degree endoscope, findings were noted, and repeat
KOH culture was taken from the ear only at the end
of the 2™ week. A smear in EAC is taken if no debris
is noted.



Comparative Study on Effectiveness of Topical Clotrimazole and Fluconazole in Otomycosis 13

Data analysis

Data entry was conducted using Epi-Data software,
and analysis was performed with the Statistical
Package for Social Sciences (SPSS) version 25 (IBM
Corp., Armonk, NY, USA). The Chi-square test will
be used to assess associations between categorical
variables.

A p-value of less than 0.05 will be considered
statistically significant.

Ethical Approval

The Internal Human Ethics Committee of Shri
Sathya Sai Medical College and Research Institute,
Chengalpattu district, Ammapettai, Tamil Nadu,
India, approved the study procedure under
reference number 7/SVMCH/IEC/0820.

RESULTS

A total of 60 patients participated in our study. Most
of the patients affected by otomycosis were found to
be between 31 and 40 years old, and accounted for
21(35%) of the cases, followed by 15(25%) of the
patients between 41 and 50 years of age. About
39(65%) of the patients affected by otomycosis were
found to be females, whereas the male patients
accounted for 21 (35%) of the total study population,
as shown in Table 1.

Table 1. Socio demographic details of the patients
Variable

Frequency (n) Percentage (%)

Age (in years)

18-30 5 8.3

31-40 21 35

41-50 15 25

51-60 12 20

>60 7 11.7
Gender

Male 21 35

Female 39 65

On evaluating the Sociodemographic details of
the patient concerning the groups, the study found
that about 10(33.3%) of the patients in Group A and
11(36.7%) of the patients in Group B were found to
be between 31 to 40 years and also in both the
groups, the female patients outnumbered the male
patients. and majority of the patients were from the
low socio economic class. About 16(53.3%) of the
patients in Group A and 13(43.3%) in Group B were
from the class IV socio-economic status. 25(83.3%) of

the patients from Group A and 20(66.7%) from
Group B are from rural areas, as in Table 2.

The various symptoms of otomycosis, such as ear
discharge, otalgia, aural block, and tinnitus, were
drastically reduced in Group B compared to Group
A. The Group B patients had shown a greater
reduction in the ear discharge at the end of the 1*
week (p-0.031) and 2 week (p-0.0410. And also a
significant reduction of otalgia had been noted in
Group B patients at the end of the 3 day (p < 0.027)
and by the end of the 1* week (p< 0.018). The aural
block also showed a significant reduction in Group
B when compared to Group A at the end of the 1st
week (p <0.016) and by the end of the 2" week (p<
0.042). The study also showed a reduction of the
tinnitus only by the end of the 2" week (p<0.042), as
in Table 3.

Concerning the improvement in the signs of the
patient affected with otomyecosis, the study had
found a significant improvement in the
cartilaginous canal oedema, cartilaginous canal
erythema, bony canal oedema, bony canal erythema,
tympanic membrane congestion, spore, granulation
and otitis externa. By the end of the 1** week (p-
0.043) and 2" week (p-0.032), the Group B patients
showed a significant reduction in the cartilaginous
canal oedema and the tympanic membrane
congestion and spores. Cartilaginous canal
erythema had significantly reduced among Group B

Table 2. Socio demographic details of the patient
concerning the groups

Variable Group A Group B

Frequency Percentage Frequency Percentage

() (%) (n) (%)

Age (in years)

18-30 3 10 2 6.6

31-40 10 33.3 11 36.7
41-50 7 23.3 8 26.7
51-60 6 20 6 20

>61 4 13.4 3 10

Gender

Male 11 36.7 10 33.3
Female 19 63.3 20 66.7
Socioeconomic status

Class I 3 10 4 13.3
Class II 4 13.3 6 20

Class III 7 23.3 7 23.3
Class IV 16 53.3 13 43.3
Locality

Rural 25 83.3 20 66.7
Urban 5 16.7 10 33.3
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patients by the end of the 3" week (p< 0.034), and
other signs such as the bony canal oedema (p <
0.033). And the otitis externa had shown a
significant reduction among the Group B patients in
all the follow-up period, such as by the end of the 3
day (p <0.041), 1* week (p <0.024) and by the end of
the 3" week (p<0.024), as in Table 4.

On evaluating the mycological profile of the
patient with otomycosis, Aspergillus niger was noted
in 10% of patients after the treatment in Group A. In
contrast, none of the patients in Group B had
Aspergillus niger. After the treatment, Aspergillus
flavus was found in 6.7% of the patients in Group A
and none in Group B. 6.7% in Group a showed
Candida species. In contrast, none in Group B
showed Candida species after the treatment. And the
combination of the fungus, such as Aspergillus niger
with Candida and Aspergillus flavus with Candida,
was seen in 10% in Group A and 3.3% in Group B,
respectively. And also, the Aspergillus flavus with
candida showed 6.7% in Group A and 3.3% in /
Group B, whereas the A. niger with yeast showed the
presence of 10% in Group A and 6.7% in Group B, as
in Table 5.

On evaluating the response to the treatment
concerning the intervention groups, about 18(60%)
of the patients in Group A and 24(80%) of the
patients in Group B as found to be completely cured
after the treatment, and 8(26.7%) of the patients in
Group A and 5(16.7%) of the patient in Group B was
found to be improved after the treatment. In
contrast, only 4(13.3%) of the patients in Group A
and 1(3.3%) in Group B had no response to the

treatment, as in Figure 1.
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Fig. 1. Distribution of the patients based on the response
to treatment

DISCUSSION

Otomycosis is a common disease that is encountered
in day-to-day practice. Although otomycosis is not a
life-threatening disease, it can lead to a relapse of the
disease. Otomycosis also affects the quality of life of
the patients. Although many antifungal agents are
available, complete curation of the disease is only
possible sometimes, leading to more resistant fungi
and complications. So, proper choice of drug is one
of the essential things in the management of the
patient with otomycosis due to the prevalence of
recurrence and relapse of the disease. And in our
study, most of the patients affected with otomycosis
were found to be in the middle ear, between 31 and
40 years, and then in the 41 to 50 year age group,
only 25% of the patients were present. And in the
study by Kamali Sarwestani et al., 2019, it was noted
that otomycosis was more common among 46 to 55-
year-olds, and accounted for 30.7% followed by

Table 3. Comparison of various symptoms during the various periods of treatment

Symptom Groups 0 week 3 day 1%t week 2" week
N % N % N % N %

Ear discharge Group A 29 96.7 21 70 12 40 7 23.3
Group B 30 100 15 50 3 10 1 3.3
p-value 0.384 0.031 0.041

Pruritis Group A 28 93.3 20 66.7 11 35.7 8 26.7
Group B 28 93.3 15 50 5 16.7 1 3.3
p-value 0.506 0.184 0.029

Otalgia Group A 30 100 17 56.7 9 30 6 20
Group B 30 100 5 16.7 1 3.3 1 3.3
p-value 0.027 0.018 0.072

Aural block Group A 25 83.3 22 73.3 14 23.3 7 23.3
Group B 26 86.7 16 53.3 3 10 1 3.3
p-value 0.406 0.016 0.042

Tinnitus Group A 18 60 15 50 9 30 7 23.3
Group B 20 66.7 8 26.7 3 10 1 3.3
p-value 0.117 0.094 0.042
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23.1% of the patients between 26 and 35 years of age.
Da Silva Pontes et al., 2009 noted that the mean age
of the patients affected by the otomycosis was found
to be 23.5 years. And in our study, otomycosis was
found to be more commonly noted in female
patients. Also, the study by da Silva Pontes ZB et al.,
(2009) also supports our findings, where about 60%
of the affected patients were female. Our study
found that otomycosis was more commonly noted
among people of lower socioeconomic status, and
this is because patients of lower socioeconomic
status were found to have poor quality of living.
They also found poor access to the health facility,
and also found that they were undernourished, so
the incidence of the disease is found to be higher.

And this finding is further supported in the study
by Agarwal et al., (2017) and Gupta et al., (2015),
where otomycosis was found to be more commonly
noted in people of lower socioeconomic status. The
study by Agarwal et al., (2017) showed that people
from rural areas were more commonly associated
with otomycosis.

On exploring the various symptoms, such as ear
discharge, otalgia, aural block and tinnitus, it was
found that they were drastically reduced in Group B
compared to Group A. Various studies have shown
that fluconazole and clotrimazole ear drops were
used to treat otomycosis, and both help control ear
discharge. The fluconazole ear drops control ear
infections by destroying the fungal cell membrane.

Table 4. Comparison of the various signs during various periods of treatment

Signs Groups 0 week 3 day 1%t week 27 week
N % N % N % N %

Cartilaginouscanal oedema Group A 30 100 20 66.7 14 46.7 8 26.7
Group B 29 96.7 13 43.3 4 16.7 1 3.3
p-value 0.367  0.043  0.032

Cartilaginous canal erythema Group A 26 86.7 20 66.7 11 36.7 8 26.7
Group B 25 83.3 10 33.3 6 20 1 6.7
p-value 0.168 0.325 0.034

Bony canal oedema Group A 30 100 21 70 12 40 10 33.3
Group B 30 100 10 33.3 6 20 2 6.7
p-value 0.106 0213  0.033

Bony canal erythema Group A 28 93.3 21 70 10 33.3 5 16.7
Group B 26 86.7 15 50 9 30 6 20
p-value 0.545 0.953  0.698

Tympanic membrane Group A 29 96.7 21 70 15 50 8 26.7

congestion Group B 26 86.7 12 40 5 20 1 3.3
p-value 0.317  0.044  0.041

Spores Group A 30 100 21 70 17 56.7 9 30
Group B 29 96.7 12 40 4 20 1 3.3
p-value 0.236 0.016  0.021

Granulations Group A 13 43.3 10 33.3 9 30 8 26.7
Group B 10 33.3 8 26.7 3 10 1 3.3
p-value 0.950 0.282  0.083

Otitis externa Group A 10 33.3 8 26.7 7 23.3 7 23.3
Group B 14 46.7 2 6.7 1 3.3 1 3.3
p-value 0.041 0.024  0.024

Table 5. Mycological profile of the patient with otomycosis concerning the treatment

Fungal flora Before treatment

After treatment

Group A Group B Group A Group B
Niger 8 (26.7) 6 (20) 3 (10) 0 (0)
Flavus 6 (20) 5(16.7) 2(6.7) 0 (0)
Candida species 4(13.3) 4 (13.3) 2(6.7) 0 (0)
Niger + Candida 5(16.7) 4 (13.3) 3 (10) 1(3.3)
Flavus + Candida 3 (10) 5(16.7) 2(6.7) 1(3.3)
Niger + yeast 4 (13.3) 6 (20) 3 (10) 2 (6.7)

a
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The study by Jin et al., (2022) found that the common
drugs used for the threat of otomycosis were
fluconazole, ketoconazole and clotrimazole. It acts
by achieving the fungicidal effect by inhibiting the
ergosterol synthesis in the fungal cell membrane,
thereby changing the permeability of the cell
membrane. So, this was considered an option for
managing fungal infection. The study by Kanade et
al., 2024 Showed that fluconazole was more effective
in treating otomycosis than clotrimazole ear drops.

The study observed an essential improvement in
otomycosis symptoms, including reductions in
cartilaginous canal oedema, cartilaginous canal
erythema, bony canal oedema, bony canal erythema,
tympanic membrane congestion, spore presence,
granulation tissue. Fluconazole is a potent
antifungal agent, exhibiting both antifungal and
anti-inflammatory characteristics. The study also
demonstrated that fluconazole exhibited superior
anti-inflammatory features to other antimycotics. It
also achieves its anti-inflammatory effect by
reducing the circulating cytokines compared to
those without additional antifungal medication.
Like our study, Kanade et al., (2018) demonstrated
that fungal debris or spores were significantly
reduced in those given fluconazole ear drops
compared to those receiving clotrimazole ear drops-
another study by Prabhakaran et al., (2024) showed
that the fluconazole group had more reduction in
the fungal debris when compared to the patients in
the clotrimazole group.

Our Study also found that patients in Group B
had a reduced occurrence of fungal colonies after
the treatment period of 14 days compared to the
patients in Group A- the study by Berkow et al.,
(2017) and Gharaghani et al., (2020). It was reported
that fluconazole is the well-established first line of
management among patients affected by candida
infection. The studies indicated that clotrimazole
was the initial imidazole derivative recognised as a
topical broad-spectrum antifungal medication. It
shows efficacy against dermatophytes, Candida,
Aspergillus, and C. immitis. And our study had
shown that the fluconazole was found to be very
effective in decreasing the symptoms and signs of
the patient with otomycosis and similar to this
study, a study by Prabhakaran et al., (2024) also
observed that fluconazole effectiveness was better
than that of clotrimazole at the 2"! week, the 3rd
week. The end of the 4th week, and it was also
statistically significant.

CONCLUSION

Recently, the incidence of otomycosis has risen due
to the lack of knowledge about the disease and
secondary to the lack of personal hygiene among
many people. Our study showed that 0.3%
fluconazole was more effective in reducing the signs
and symptoms of otomycosis than 1% clotrimazole
ear drops during the follow-up period. The study
also found that the 0.3% fluconazole ear drops were
effective among patients isolated with multiple
fungi from the ear. So, the study recommends using
0.3% of fluconazole ear drops among patients with
otomycosis, and also recommends conducting
future research with a larger sample size.
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