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ABSTRACT

Background: Otomycosis is one of the most common conditions encountered in a general otolaryngology
clinic setting. It represents about 10% of all cases of otitis externa. It is often seen between the second and
third decades of life.

Objective: To compare between topical Clotrimazole and Povidone lodine in treatment of otomycosis.

Patients and Methods: This is a randomized controlled clinical trial study included 100 patients clinically
diagnosed as otomycosis with positive mycological culture. This study conducted at the otolaryngology
outpatient clinic of Al-Hussein University Hospital and Al-Mataria Teaching Hospital between May 2019
and October 2020 after approval by the Research Ethics Committee of faculty of medicine Al-Azhar
University.

Results: This study showed that 48 patients (21 patients from Povidone lodine group and 27 patients from
Clotrimazole group) gave a history of habitual ear self-cleaning or manipulation from total 100 patients, so it
is the most common predisposing factor of otomycosis in patients involved in this study. Abuse of antibiotic
eardrops as the only predisposing factor was the second predisposing factor for otomycosis, as 18 patients
(12 patients from Povidone lodine group and 6 patients from Clotrimazole group) from total 100 patients
gave a history of using antibiotic eardrops for long periods. Other predisposing factors were using earpiece in
an unhygienic manner reported in 12 patients, diabetic mellitus as the only predisposing factor reported in 11
patients, diabetes mellitus with antibiotic eardrops abuse reported in 2 patients and swimming reported only
in 1 patient.

Conclusion: From this study it can be concluded that there is no statistically difference between Povidone
lodine and Clotrimazole in treatment of otomycosis. Our findings reinforce the use of povidone iodine in
otomycosis treatment because it is cheap, available, with no documented resistance thus far and no toxic
effects on inner ear in case of perforated tympanic membrane.

Keywords: Topical Clotrimazole, Povidone lodine, Otomycosis.

INTRODUCTION Various predisposing factors include a
Otomycosis is a fungal infection of the humid climate, self-cleaning of the ear,
external auditory canal. It is a very instrumentation of the ear, increase use of
common clinical entity seen in outpatient topical antibiotics/ steroid preparation,
department of the otorhinolaryngology immunocompromised host, patients who
(Swain et al, 2017). have undergone open cavity
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mastoidectomy and those who wear
hearing aids with occlusive ear molds
(Anwar and Gohar, 2014).

Common symptoms of otomycosis are
itching, ear pain, ear discharge, blocking
decreased hearing and tinnitus. The
correct diagnosis of otomycosis requires a
high index of suspicion, given that the
most common presenting symptoms,
otalgia and otorrhea, are nonspecific
(Viswanatha et al, 2012).

In cases with perforation of the
tympanic membrane, the infection can
also affect the middle ear. In rare cases,
primarily in immunocompromised
individuals, the disease may be extensive
and involve the temporal bone (Prasad et
al, 2014).

Management of otomycosis can be
challenging, and requires a close follow-
up. Treatment options for otomycosis
include local debridement, local and
systemic antifungal agents and utilization
of topical antiseptics (Mofatteha et al,
2017).

Since the late 2000s, a steady increase
in worldwide reports of azole resistance in
aspergillus  fumigatus, resulting in
therapeutic failures, has been a matter of
serious clinical concern (Chowdhary et al,
2017).

It is a well-known fact that Povidone
lodine is a routinely used antiseptic
solution in surgical wards, with no
documented resistance thus far. This study
was prepared to evaluate the antifungal
property of Povidone lodine and to
provide a cheaper alternative in the
treatment of otomycosis (Philip et al,
2013).

In addition, Povidone lodine does not
have toxic effects on vestibular and
cochlear functions of inner ear in contrast
with Clotrimazole, which is ototoxic;
therefore, Povidone lodine is a safe choice
in patients with perforated tympanic
membrane (Ozkiris et al, 2013).

Aim of the present study to compare

between  topical  clotrimazole and
povidone iodine in treatment of
otomycosis.

PATIENTS AND METHODS

This randomized controlled clinical
trial study included 100 Patients fulfilling
the inclusion and exclusion criteria.

Inclusion criteria:

1. Clinical evidence of otomycosis which
obtained by history taking seeking for
symptoms of otomycosis such as
itching, ear pain, ear fullness sensation
and ear discharge and by otological
examination using otoscopy seeking
for signs highly suggestive of
otomyecosis such as black, grey, green
yellow or white discharge with debris.

2. Mycological evidence of otomycosis
which obtained by positive
mycological cultures reports from the
regional center for mycology and
biotechnology in Al_Azhar
University.

Exclusion criteria:
1. History of ear surgery.

2. History of recent treatment with
antifungal agents.

3. External auditory canal anomaly.
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The examination also included external
auditory canal for signs of inflammation
and the state of tympanic membrane if it is
normal intact or perforated.

After the clinical diagnosis was
established, three sterile cotton swabs
used for collecting debris and fungal
elements from the external ear canal of
patients  clinically  diagnosed  with
otomyecosis. All samples transported to the
regional center for mycology and
biotechnology at Al-Azhar University
within one hour and transported inside a
small tank contain ice with a shelf
separating the swabs from the ice.

The first swab was suspended in 1-2
drops of 10% potassium hydroxide with
methylene blue (2:1) on a clean slide and
a cover glass was placed over it avoiding
air bubbles. It was examined under
microscope for the presence of fungal
hyphae or yeast cells.

The second swab was inoculated on
two Sabouraud’s dextrose agar (SDA)
plates with chloramphenicol. One plate
was incubated at (220C) and another at
(370C) for 1 -2 weeks. Both plates were
observed for fungal growth daily. Fungal
growth was identified by standard
procedures at the regional center for
mycology and biotechnology, Al-Azhar
University.

The third swab was inoculated on
blood agar and MacConkey’s agar plates,
incubated at (370C) for 24 — 48 hours and
examined for bacterial growth.
Identification of bacterial isolate was done
by standard procedures at the regional
center for mycology and biotechnology,
Al-Azhar University.
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The patients who participated in this
study divided into 2 groups:

Group A: Include 50 Patients treated with
povidone iodine.

Group B: Include 50 Patients treated with
clotrimazole.

Patients who diagnosed with perforated
tympanic membrane included in the
Povidone lodine group as alcohol in
Clotrimazole- alcohol based- ear drops is
considered ototoxic while povidone iodine
is not ototoxic (Ozkiris et al, 2013).

Methods:

After recording the demographic
characteristics such as age, sex, and
obtaining informed consent, 100 patients
with otomycosis were enrolled into the
study and recruited into one of the two
treatment groups (50 patients in each
group) by blocking randomization.

In the study, one patient group treated
with Povidone lodine so that at each visit,
the physician irrigated the patient's ear
with 3 mL of povidone iodine solution
10% with a syringe followed by insertion
of a wick inside the external auditory
canal, instructing the patient to instill 3
drops of Povidone lodine every eight
hours.

The other group received 3 drops of
antifungal Clotrimazole, every eight
hours. Patients examined on 4, 10 and 20
days after treatment.

The patients categorized into three
groups based on clinical response:

1 Good response: that means dry
external ear canal and tympanic
membrane with negative
mycobacterial cultures of the ear
swabs.
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2. Partial response: that means
improvement but symptoms and signs
of otomycosis still present.

3. No response: that means no
improvement in symptoms or signs.

If there is no response after 20 days of
treatment, the patients will be reassessed
for any persistence predisposing factors,
change of plan of treatment may
reconsidered and patients will be followed
up until complete cure.

Ethical considerations:

The study protocol was approved by
the Research Ethics Committee of faculty
of medicine Al-Azhar University before
starting the fieldwork. An informed
consent was obtained from all study
participants before taking any data with
full explanation of aim, risks, and benefits
of this research. The confidentiality of the
identity of the participants and their data
strictly preserved. Patients had the right to
refuse to participate, or later withdraw
(after initial consent) without needing to
explain the reasons and without affecting
their right to obtain optimal medical care.

No financial burden was added on study
subject due to their participation in this
research.

Statistical analysis:

In the present study Quantitative data
was displayed in the form of mean *
standard deviation (SD). Qualitative data
was demonstrated through figures of
frequency and percentage. Charts were
used to illustrate data and relations where
appropriate and p < 0.05 was accepted as
indicating statistical significance. Test of
normality to confirm the normal
distributions of the data. Independent t test
of significance was used when comparing
between means of two groups. Chi-square
(X2) test of significance was used in order
to compare proportions between two
qualitative parameters. Fisher exact was
used instead when the frequency is less
than 5. Spearman-rank correlation was
used to assess relation between different
variables with (r) symbol which represent
degree of correlation as follow: r (0-0.3)=
weak correlation. r (0.4-0.6)= intermediate
correlation. r (0.7-0.9)= strong correlation.
r (1)= perfect correlation.
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RESULTS
The current study included 100 without statistically significant difference
patients, the Povidone lodine group (p=0.795).

included 50 patients and the Clotrimazole
included 50 patients.

Demonstrates the age of both groups,
similar age was present for both groups.
Povidone lodine group had a mean age of
42.0 £ 16.0 years and Clotrimazole group
had a mean age of 42.0 £ 15.0 years

Demonstrates the gender of both
groups. The proportion of males were
higher than females in both groups. The
number of male patients in this study were
31 patients and 26 patients for the
Povidone lodine group and Clotrimazole
group, respectively without a statistically
significant difference (p=0.313) (Table 1).

Table (1): Age and gender distribution between the study groups

Povidone lodine Clotrimazole P
(n=50) (n=50)
No. % No. %
Age
Mean + SD 42.0 + | 16.0 42.0 + 15.0 0.795
Min. - Max. 5.0 - | 68.0 3.0 - 66.0 '
Gender
Males 31 62.0% 26 52.0% 0.313
Females 19 38.0% 24 48.0% '

Demonstrates the predisposing factors
of both groups, self-cleaning of the ear
represented the most frequent
predisposing factor for both groups, with
21 patients from Povidone lodine group
and 27 patients from Clotrimazole group
without a  statistically  significant
difference in the distribution of the
predisposing factor (p=0.404).

Demonstrates the distribution of
presenting symptoms between both
groups. The most frequent symptom was
itching, 19 patients in each group. The
second most frequent symptoms were pain
associated with fullness sensation, that
present in 11 patients from Povidone
lodine group and 14 patients form
Clotrimazole group. The difference
between groups was not statistically
significant (p=0.921).

Most of both groups had no associated
medical conditions, 38 patients from
Povidone lodine group and 44 patients

Clotrimazole group have no medical
conditions. Among povidone iodine
group, DM reported by six patients,
chronic suppurative otitis media reported
by 5 patients and both reported in one
patient. Among Clotrimazole group DM
reported six  patients, without a
statistically significant difference in the
distribution of the predisposing factor
(p=0.107).

13 patients presented with tympanic
membrane perforation from Povidone
lodine group while no patients with
tympanic membrane perforation were in
clotrimazole group, that difference was
statistically significant (p=0.001).

Among Povidone lodine group, 60%
had affection in left side and 40% in right
side. Among Clotrimazole group 64.0%
had affection in right side and 36.0% in
left side, without a statistically significant
difference between both groups regarding
the laterality (p=0.680) (Table 2)
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Table (2): Predisposing factors, symptoms, associated medical conditions and
tympanic membrane (TM) perforation and the laterality of illness of both

groups.
Povidone lodine Clotrimazole
(n=50) (n=50) P.
No. % No. %
DM 5 10.0% 6 12.0%
DM and Ear Drops 2 4.0% 0 0.0%
Predisposing Ear Drops 12 24.0% 6 12.0%
Eactors: Self—clganlng 21 42.0% 27 54.0% 0.404
| Earpiece 5 10.0% 7 14.0%
Swimming 1 2.0% 0 0.0%
Not Identified 4 8.0% 4 8.0%
Itching 19 38.0% 19 38.0%
Pain 5 10.0% 3 6.0%
Symptoms g:.':g;mggs 7 14.0% 7 14.0% 0.921
. 11 22.0% 14 28.0%
sensation
Pain & discharge 8 16.0% 7 14.0%
CSOM 5 10.0% 0 0.0%
Associated CSOM and DM 1 2.0% 0 0.0%
Medical DM 6 12.0% 6 12.0% 0.107
Conditions No associated 38 | 760% | 44 | 88.0%
medical conditions
™ TM Perforation
perforation Yes 13 26.0% 0 0.0% <0.001
No 37 74.0% 50 100.0%
and the e
laterality of Latgrallty
ilIness Right 30 60.0% 32 64.0% 0.680
Left 20 40.0% 18  36.0%
The form of infection among the study (p=0.585). Regarding the causative

patients was pure fungal infection in 41
patients from the Povidone lodine group
and mixed fungal and bacterial infections
in nine patients. For the Clotrimazole
group, the form of infection was pure
fungal in 43 patients and mixed infection
(bacterial and fungal) in 7 patients without
a statistically significant difference

pathogen, Candida albicans represented
the highest organism (58.0% in Povidone
lodine group compared to 54.0% among
Clotrimazole group) without a statistically
significant difference (p=0.920). Cultures
that showed bacterial infection (10 were
staphylococcus  aureus and  were
pseudomonas aeroginosa) (Table 3).
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Table (3): Type of infection and type of fungal pathogen

Povidone lodine Clotrimazole p
(n=50) (n=50) '
Type of infection No. % No. %
Pure fungal 41 82% 43 86% 0.585
Mixed fungal & bacterial 9 18% 7 14%
Pathogen No. % No. %
Candida albicans 29 58% 27 54%
Aspergillus niger 13 26% 16 32% 0.920
Aspergillus flavus 3 6% 3 6%
Aspergillus fumigatus 5 10% 4 8%

The response to treatment at day 4, 10
and 20. At day 4, good response
represented 10.0% among Povidone
liodine group compared to 12.0% among
Clotrimazole group, that difference was
not statistically significant (p=0.882). At
day 10, good response represented 40.0%
among povidone iodine group compared

to 54.0% among Clotrimazole group, that
difference was not statistically significant

(p=0.353). Regarding day 20, good
response represented 86.0% among
Povidone lodine group compared to

90.0% among Clotrimazole group, that
difference was not statistically significant
(p=0.671) (Table 4).

Table (4): Response to treatment in both groups at day 4, 10 and 20

Response to Povidone lodine Clotrimazole P
Treatment (n=50) (n=50) '
Day 4 No. % No. %
Good Response 5 10.0% 6 12.0% 0.882
Partial Response 30 60.0% 31 62.0% '
No Response 15 30.0% 13 26.0%
Day 10 No. % No. %
Good Response 20 40.0% 27 54.0% 0.353
Partial Response 27 54.0% 20 40.0% '
No Response 3 6.0% 3 6.0%
Day 20 No. % No. %
Good Response 43 86.0% 45 90.0% 0.671
Partial Response 5 10.0% 3 6.0% '
No Response 2 4.0% 2 4.0%

DISCUSSION

Patients divided into 2 groups, the first
group included 50 patients who treated
with topical Povidone lodine and the
second group included 50 patients treated
with topical Clotrimazole. Patients who
diagnosed with perforated tympanic
membrane included in the Povidone
lodine group as alcohol in Clotrimazole-

alcohol based- ear drops is considered
ototoxic while Povidone lodine is not
ototoxic (Ozkiris et al, 2013).

The results of this study categorized
into three groups:

1. Good response: that means dry and
normal external ear canal and
tympanic membrane, with negative
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mycobacterial cultures of the ear
swabs.

2. Partial  response: that  means
improvement but symptoms and signs
of otomycosis still present.

3. No response: that means no
improvement in symptoms or signs.

This study involved 100 patients (57
males and 43 females) with a documented
diagnosis of otomycosis. The age of
patients ranged from 3 years to 68 years
with a mean age of 42 years. This finding
matched with the study made by Anwar et
al. (2014) with a mean age of 38.5 years.

This study showed that 48 patients (21
patients from Povidone lodine group and
27 patients from Clotrimazole group) gave
a history of habitual ear self-cleaning or
manipulation from total 100 patients, so it
was the most common predisposing factor
of otomycosis in patients involved in this
study.

Abuse of antibiotic eardrops as the
only predisposing factor was the second
predisposing factor for otomycosis, as 18
patients (12 patients from Povidone lodine
group and 6 patients from Clotrimazole
group) from total 100 patients gave a
history of using antibiotic eardrops for
long periods.

This study also showed other
predisposing factors such as using
earpiece in an unhygienic manner in 12
patients, diabetic mellitus as the only
predisposing factor reported in 11
patients, diabetes mellitus with antibiotic
eardrops abuse reported in 2 patients and
swimming reported only in 1 patient. In a
study made by Rao and Rao (2016)
showed the similar results where
instillation of coconut oil was the most

common  predisposing  factor  and
represented 35.1% of patients, habitual
self-cleaning, was the second most
common predisposing factor represented
30.9% of patients. Other predisposing
factors were lack of cerumen 12.8%,
chronic suppurative otitis media 11.7%
and prior use of topical antibiotic eardrops
6.4%. Habit of cleaning ear with such
contaminated objects leads to inoculation
of fungal debris in external auditory canal.
Moreover, it damages the normal lining
epithelium, which is the natural defense
against such infections (Rao and Rao,
2016).

The laterality in this study showed 30
patients in Povidone lodine group from
total 50 patients in this group had
otomycosis in the right ear while 32
patients from total 50 patients in the
Clotrimazole group had otomycosis in the
right ear from total 50 patients in this
group, no patients in this study with
documented otomycosis in both ears. The
predominance of otomycosis in the right
side may be explained by the predominant
predisposing factor in both groups was ear
self-cleaning. This matched with a study
made by Prasad et al. (2014), where 54%
of cases have otomycosis in the right ear.

Patients included in this study
presented with ear itching, ear pain with
ear fullness sensation, ear Pain with ear
itching, ear pain with ear discharge and
finally ear pain. In this study ear itching
was the most common predisposing factor
as 38 patients (19 patients from Povidone
lodine group and 19 patients from
Clotrimazole group), complained from ear
itching, followed by ear pain with ear
fullness sensation in 25 patients (11
patients from Povidone lodine group and
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14 patients from Clotrimazole group). In
addition, 15 patients presented with ear
pain with ear discharge, 14 patients
presented with ear pain with ear itching
and finally eight patients presented with
ear pain as the only symptom. In a study
made by Prasad et al. (2014) ear itching
was the predominant symptom seen in
73% of the otomycotic patients followed
by a blocked sensation in the ears (38%).
Other symptoms were ear discharge
(38%), ear pain (35%), and tinnitus (8%).
Pradhan et al. (2010) reported the same
results, as pruritus was the most common
symptom (45%). In contrast, Ho et al.
(2010) reported pruritus in 23% of cases
only.

This study showed 13 patients with
tympanic membrane perforation in the
Povidone lodine group, while no patients
with perforated tympanic membrane
included in the clotrimazole group, as
alcohol in Clotrimazole -alcohol based-
ear drops is considered ototoxic while
Povidone lodine is not ototoxic (Ozkiris et
al, 2013).

Otomycosis commonly accompanied
with bacterial coinfection, especially in
cases with chronic otitis media (Holmes et
al, 2016). This study showed that 84
patients had pure fungal infection and 16
patients had mixed fungal and bacterial
infection. The cultures that showed
bacterial infection (10 were
staphylococcus aureus and six were
pseudomonas aeruginosa).

Moreover, the current study revealed
that causative organism in 56 patients was
Candida albican (29 patients from
Povidone lodine group and 27 patients
from Clotrimazole group). Aspergillus
niger was the causative organism in 29

patients (13 patients in the Povidone
lodine group and 16 patients in the
Clotrimazole group), while Aspergillus
fumigatus and Aspergillus flavus were the
causative organisms in nine patients and 6
patients respectively. In contrast to Ali et
al, (2018) who found that Aspergillus
niger (50.9%) was the most common
isolated organism, followed by
Aspergillus flavus (33.33%), and then by
Candida species (14.7%) and Shashikala
et al, (2018), reported that, Aspergillus
Niger was found in (37.5%), Aspergillus
Flavus was found in (27%), Aspergillus
Fumigatus in (18.7) and Candida was
found in (16.6%).

Aspergillus species and Candida are
the most common isolated fungi among
the immunocompetent and
immunocompromised patients (Satish et
al, 2013).

The treatment course in this study
showed the following results:

On the fourth day after treatment, five
patients from Povidone lodine group and
six patients from clotrimazole group had a
good response to treatment, while 30
patients from povidone iodine and in 31
patients from clotrimazole group had a
partial response to treatment. There is no
response to treatment in 15 patients
treated with povidone iodine and 13
patients treated with clotrimazole.

In addition, on the tenth day after
treatment, 27 patients treated with
povidone-iodine had partial response to
treatment and 20 patients had a partial
response to treatment with clotrimazole,
While the good response to treatment was
observed in 20 patients treated with
Povidone lodine and 27 patients treated
with Clotrimazole.
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Finally, on the twentieth day after
treatment, 43 patients treated with
Povidone lodine and 45 patients treated
with Clotrimazole had good response to
treatment, while five patients from
Povidone lodine group and three patients
from Clotrimazole group had a partial
response to treatment. There was no
response to treatment in two patients in
Povidone lodine group and two patients in
Clotrimazole group. Overall, in our study
there was no statistically significant
difference in terms of clinical response to
treatment in the fourth, tenth and
twentieth day after treatment between two
treatment groups of Povidone lodine and
Clotrimazole. Significant difference in
terms of response to treatment in the
fourth, tenth and twentieth day after
treatment between two treatment groups
of Povidone lodine and Clotrimazole. In a
study made by Mofatteh et al. (2017),
70% of patients had a good response to
treatment with Povidone lodine, while
68% of patients had a good response to
treatment with Clotrimazole.

After course of treatment for 20 days,
12 patients from 100 patients involved in
the study still not completely cured, seven
patients from Povidone lodine group and
five patients from Clotrimazole group.

The predisposing factors in the 7
untreated patients from the Povidone
lodine group were CSOM in 2 patients,
DM in one patient and self-cleaning of the
ear in 4 patients, while the predisposing
factors in the 5 patients from the
Clotrimazole group were DM in one case
and self- ear cleaning in 4 cases.

The two untreated patients with CSOM
suffer from persistent offensive ear
discharge and they wundergo cortical

mastoidectomy. These two patients
followed up for one month after the
operation and with dryness of the ear,
these two patients were cured.

The two patients with DM have a long
history of uncontrolled DM so they
referred to internal medicine department
for monitoring and controlling blood
glucose levels, and they completely cured
on the same course of treatment after 10
days from controlling their blood glucose
levels.

The eight patients with self- ear
cleaning as a predisposing factor have a
history of bad body hygiene and suffer
from otitis externa. They treated with
packing of the external auditory canal
with antifungal and steroid cream on a
piece of gauze for 2 days, then continuing
the course of treatment either Povidone
lodine or Clotrimazole with frequent aural
toilet, all of these patients cured after one
week.

CONCLUSION

From this study it can be concluded
that there is no statistically difference
between Povidone lodine and
Clotrimazole in treatment of otomycosis.
Our findings reinforce the use of Povidone
lodine in otomycosis treatment because it
is cheap, available, with no documented
resistance thus far and no toxic effects on
inner ear in case of perforated tympanic
membrane.
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