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Abstract: In current study, an attempt was taken to investigate into the scenarios of otomycosis disease in Rajshahi
metropolitan city of Bangladesh. There were 237 otomycosis patients found among 3875 ear patients during the studied period.
Habit, habitat, life style, personal hygiene and food or nutritional status were found to be crucial factors which were largely
responsible for the onset of otomycosis. Among 237 otomycosis patients, 125 and 112 sufferers were from rural and urban
regions, respectively. In rural, male was more sufferer than female whereas, in urban, result was opposite to rural. Among 3
consecutive seasonal periods, the incidence of otomycosis patients was the highest in humid/rainy season (50.6%),
intermediate level in winter season (35.4%) and the lowest level in dry seasons (14.0%). No significant variation was found
between male (50.2%) and female (49.8%) patients for the onset of otomycosis. Age group was also potential for the onset of
studied disease. The occurrences of over age (61 to above), baby (up to 10) and juvenile (11 to 20) group were 30.4%, 27.8%
and 27.4%, respectively which were high. Whereas, the incidence was found to be low in early youth (5.1%) and late youth

(9.3%) groups.
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1. Introduction

Human ear is the most important sensor to detect sound
signal at frequencies from about 20 Hz to 20,000 Hz, though
we hear sounds best from 1,000 Hz to 5,000 Hz, where sound
of human speech is optimized.

This central natural device is often being infected by
enormous microorganism e. g. Aspergillus spp., Candida spp.
and also some bacterial species. It is very difficult to
diagnose and treat due to diversified and nonspecific
symptoms as well as common recurrence including hearing
loss may reduce the range of frequencies a person can hear.
Otomycosis is one of the major ear infections which known
as superficial mycotic disease of the outer ear canal. External
ear infection is a common inflammation of the external ear
canal and auricle that occurs due to various local infectious

factors or a manifestation of a systemic disease along with
discomfort, tinnitus, hearing impairment and discharge [15].
About 10% people suffer from infection of the external ear
canal in their lives, 90% of which is unilateral [17, 3]. It is
also called otitis external often involving the pinna and the
external auditory meatus, however in the presence of a
perforated tympanic membrane; it can also involve the
middle ear [16]. The mastoid cavity can also be involved
following open cavity mastoidectomy. The main symptoms
include pruritus, otalgia, aural fullness, hearing impairment,
otorrhea and tinnitus. The prevalence of otomycosis is related
to the socioeconomic condition and geographic area with
higher rates in tropical and subtropical climates [9]. In recent
years, these opportunistic fungal infections have gained
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greater importance in human medicine and probably due to
the increasing number of immune compromised patients are
responsible for this higher incidence [29]. Immunocompetent
hosts [8]. also can be invaded by this fungal infection
manifested by complications such as hearing loss and
invasive temporal bone infection [23, 24]. Patients with

diabetes, lymphoma, or AIDS and patients undergoing or
receiving chemotherapy or radiation therapy are at increased
risk for potential complications for otomycosis [29] and in
severe cases it can be manifested by hemorrhagic
granulations can cause thrombosis of adjacent blood vessels
leading to avascular necrosis and perforation of TM [23].
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Figure 1. The anatomy of the auditory system of human ear.

Previous study revealed that in most of cases this fungal
infection was caused by ecither Aspergillus or Candida
species [21, 29] however, other species such as
dermatophytes and Mucor were also isolated [13, 14]. Due to
the dispersal of spores from those airborne fungi, the
incidence of infection was raised in high level and
approximately over 200 species can affect human [25].
Influencing factors include habitual instrumentation,
dermatitis, immunocompromising conditions or alterations in
immunity, use of steroids, dermatological diseases, loss of
cerumen, use of broad-spectrum antibiotics and hearing aids.
Beside the above-mentioned factors, changes in epithelial
covering increase in pH (bathing), systemic factors
(debilitating disease and neoplasia), environmental factor,
chronic secretory otitis media, history of bacterial infections
etc. can instigate the entire disease cycle [19]. Literature
reveals that most of the studies about the etiology of
otomycosis have been carried out in tropical and subtropical
areas. Etiology of fungal pathogens in dry dusty regions is
not similar to hot humid areas and this needs to be considered
in future susceptibility tests and treatment of patients with
otomycosis. That is why; this study was carried out to
evaluate the features of otomycosis in Rajshahi Metropolitan
City (RMC) which represents both dry dusty and hot humid

region of Bangladesh.

2. Materials and Methods
2.1. Survey

The survey was done attending the patients in the out-door
and ward of Rajshahi Medical College Hospital (RMCH),
Non-Government Medical College Hospitals (NGMCH),
Non-Government Diagnostic Centers (NGDC) and Self-
observation (SO) in/around Rajshahi Metropolitan City
(RMC) between January 2018 and December 2018. To
collect data patients, doctors, doctor’s attendants, nurses,
chemists of drug centers and representatives of medicine
companies were visited.

2.2. Data Collection

All patients having ear diseases those who visited the
above-mentioned hospitals and diagnostic centers during the
time frame were taken in consideration for the study. Among
them, patients of only otomycosis were separated for further
investigation to collect data regarding otomycosis. An oral
questionnaire without personal identity for privacy reason
was used to collect the necessary data.
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2.3. Samples Collection and Culture Condition

Clinical manifestations of patients were including otalgia,
otorrhea, tinnitus, pruritis and hearing impairment.
Mycological study was carried out on debris, scrapping or
exudates samples from auditory canal (s). The sample
collection was obtained from patients of otomycosis with the
help of a sterile cotton swab from the external auditory canal
or a sterile scalpel blade. All samples were initially preserved
below 10°C to avoid overgrowth of saprophytic mycoflora.
For each case, 4 replicates of a sample were preserved in a
refrigerator. The samples were sown in the laboratory and
inoculated on 3 different media: Sabouraud chloramphenicol
agar, blood agar and Malt yeast agar. Each sample swab was
rolled on all 3 media and inoculated at 30°C for 2 weeks. All
samples were evaluated both direct examination and culture
method. Direct examination of samples was done using glass
sliders treated with 10% KOH as optical brightener and
lactophenol. Using the criteria of Loddler [12] and Hoog and
Guarro [10] mycological identification was done.

3. Results and Discussion

Five major hospitals from the study area were selected to

investigate into the scenarios of different ear diseases
including otomycosis in Rajshahi metropolitan city. A total of
3875 sufferers from varieties of ear diseases were visited any
of the five hospitals between January 2018 and December
2018. Of 3875, 237 patients were found to be otomycosis
disease which was average 5.6%. Rests of 3638 patients were
suffered from different ear diseases other than non-
otomycosis such as aural pruritis, otalgia, ear discharge,
headache, hearing impairment and aural blockage. The
highest and lowest incidences of non-otomycosis were
recorded for otalgia (38%) and aural blockage (4%),
respectively. The incidence of aural pruritis was also found to
be high (31%). Among the 5 hospitals, out-door of RMCH
was covered maximum number of non-otomycosis and
otomycosis patients with the highest percentage (29% and
7%, respectively). Whereas AH was covered minimum
number of non-otomycosis and otomycosis patients with the
lowest percentage (11% and 5%, respectively). Aneja [1]
reported that 78% of the patients were positive for
otomycosis whereas Kaur [11] reported that 74.7% patients
were suffered from otomycosis. Ozcan [18], Chin and
Jegathesanin [5] and Pontes [22] revealed that 65%, 74.6%
and 19.4% patients were found to be suffered from
otomycosis disease in their study.

Table 1. Scenarios of ear diseases including otomycosis in Rajshahi city.

Number of patient's in different clinical conditions

. N
Hospital Aural Otalgia Ear Headache Hearing Aural 1T&(t)::ll1(ll)$lents PO?:)llenI;'tc:)sni‘s). °f
Pruritis Discharge Impairment  Blockage

ORMCH 348 426 135 68 101 45 1123 (29%) 83 (7%)
WRMCH 190 233 73 37 55 24 612 (16%) 32 (5%)
NGMCH 272 334 105 53 79 35 878 (23%) 57 (6%)

NGDC 258 317 100 50 75 33 833 (21%) 43 (5%)

SO 133 163 51 26 39 17 429 (11%) 22 (5%)

Total 1201 (31%) 1473 (38%) 464 (12%) 234 (6%) 349 (9%) 154 (4%) 3875 (100%) 237 (5.6%)

ORMCH: Out-door of Rajshahi Medical College Hospital, WRMCH: Ward of Rajshahi Medical College Hospital, NGMCH: Non-Government Medical
College Hospitals, NGDC: Non-Government Diagnostic Centers and SO: Self-Observation.

From Table 1 there could be a logical question why the
highest number of patients visited out-doors of RMCH? The
possible answer of the question could be that RMCH is a
public hospital and mostly poor people prefer to this hospital
for their treatment paying low cost. Rests of the hospitals are
private and usually financially solvent people go there to
ensure medication paying high cost. So, it can be speculated
that prevalence of ear infection as well as otomycosis may
related to the life style and hygiene condition.

Habitual practices and life style of the target groups were
the most prominent trigger factor of otomycosis in the study
area. As Rajshahi is a hot and humid area with densely
distributed population residing with remarkable middle and
low class of citizen including slum dwellers, day laborers and
beggars surrounded by several districts and sub-districts from
which people of different economic classes and life styles
attend to the studied hospitals for their checkup and
medication. Above mentioned factors are largely responsible
for the onset of otomycosis. Among 237 otomycosis patients,
125 and 112 patients were from rural and urban region of

Rajshahi, respectively (Table 2).

Table 2. Habitat and gender distribution of otomycosis patients.

Habitat
Hospital/Clinic Rural Urban Total
Female Male Female Male
ORMCH 21 20 25 17 83
WRMCH 08 11 07 06 32
NGMCH 12 17 14 14 57
NGDC 10 15 11 07 43
SO 04 07 06 05 22
55 70 63 49
Total 125 112 237

ORMCH: Out-door of Rajshahi Medical College Hospital, WRMCH: Ward
of Rajshahi Medical College Hospital, NGMCH: Non-Government Medical
College Hospitals, NGDC: Non-Government Diagnostic Centers and SO:
Self-Observation.

Current study depicts that the incidence of otomycosis was
slightly frequent among the rural participants compared with
the urban people. Personal hygiene practices and nutritional
status in daily food habit can be the probable cause of the
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findings. Present studies also denote that, females were more
sufferers from the otomycosis than the males. The findings of
our present study do not correlate the findings of Than et al.
[28] on which it was showed 52% in males and 48% in
females whereas in our study, the incidence of otomycosis
was more among the females (55 out 125 in rural area and 63
out of 112 in urban area) than the males (70 out of 125 in
rural area and 49 out of 112 in urban area) patients. Our study

revealed that in normal and urban condition females are more
victims but in rural areas males are more sufferers from
otomycosis. Pontes et al. [22], Aneja et al. [1], Ozcan et al.
[18] and Ghiacei et al. [8] mentioned that female was more
susceptible to the otomycosis. Otomycoses was frequent in
tropical and subtropical climates because of heat and
humidity [20, 27, 30].

Table 3. Season and gender distribution of otomycosis patients.

No. of patient

Hospital Season Male Female Total
Winter Season (Nov - Mar) 14 18 32 (13.5%)
ORMCH Dry Season (Apr - Jun) 5 7 12 (5.1%)
Humid/Rainy Season (Jul - Octo) 18 21 39 (16.5%)
Winter Season (Nov - Mar) 5 6 11 (4.6%)
WRMCH Dry Season (Apr - Jun) 3 1 4 (1.7%)
Humid/Rainy Season (Jul - Octo) 9 8 17 (7.2%)
Winter Season (Nov - Mar) 11 10 21 (8.9%)
NGMCH Dry Season (Apr - Jun) 4 4 8 (3.4%)
Humid/Rainy Season (Jul - Octo) 16 12 28 (11.8%)
Winter Season (Nov - Mar) 8 6 14 (5.9%)
NGDC Dry Season (Apr - Jun) 2 4 6 (2.5%)
Humid/Rainy Season (Jul - Octo) 12 11 23 (9.7%)
Winter Season (Nov - Mar) 3 3 6 (2.5%)
SO Dry Season (Apr - Jun) 2 1 3 (1.3%)
Humid/Rainy Season (Jul - Octo) 7 6 13 (5.5%)
Total 119 (50.2%) 118 (49.8%) 237 (100%)

ORMCH: Out-door of Rajshahi Medical College Hospital, WRMCH: Ward of Rajshahi Medical College Hospital, NGMCH: Non-Government Medical
College Hospitals, NGDC: Non-Government Diagnostic Centers and SO: Self-Observation.

To measure the seasonal impact on otomycosis, 5 major
hospitals in our study area and 3 consecutive seasonal
periods (Winter: November to March, Dry: April to June and
Humid/Rainy: July to October) were taken in consideration.
Among the seasonal periods, the incidence of otomycosis
patients was the highest in humid/rainy season (50.6%),
intermediate level in winter season (35.4%) and the lowest
level in dry seasons (14.0%). No significant variation was

found between male (50.2%) and female (49.8%) patients for
the onset of otomycosis (Table 3). Aneja et al. [1] and Ozcan
et al.[18] mentioned that hot and humid weather condition of
summer was more suitable for the growth, reproduction and
epidemic formation of fungal infections. Highest prevalence
of otomycosis in summer has been reported by Paulose et al.
[21], Ozcan et al. [18], Ghiacei et al. [8] and Pontes et al.
[22].

Table 4. Occurrence of otomycosis in different age groups of patients.

Hospital/Diagnostic Age interval (years)

Center 0-10 (Baby) 11-20 (Juvenile) 21-40 (Early youth) 41-60 (Late youth) 61-above (Over age)
ORMCH 22 23 6 8 24

WRMCH 9 9 0 3 11

NGMCH 17 15 3 5 17

NGDC 11 13 2 4 13

SO 7 5 1 2 7

Total 66 (27.8%) 65 (27.4%) 12 (5.1%) 22 (9.3%) 72 (30.4%)

ORMCH: Out-door of Rajshahi Medical College Hospital, WRMCH: Ward of Rajshahi Medical College Hospital, NGMCH: Non-Government Medical
College Hospitals, NGDC: Non-Government Diagnostic Centers and SO: Self-Observation.

Age intervals among the patients showed potential
difference in disease prevalence and present study revealed
that people from any age groups were prone to the mycotic
infection and patients from one year old to 80 years can be
suffered from otomycosis. As shown in Table 4, out of 237
patients, 66 (27.8%) and 72 (30.4%) cases were recorded in
the age group 0 to 10 (babies) and 61 to above (over age),
respectively. Whereas, the incidence was found to be low
above 21 years and below 60 years. In our study the

incidence was very low (12 which was 5.1%) in the age-
group 21-40 years which is called early youth. According to
Anecja et al. [1], Fasunla et al. [7], Singh et al. [26] and
Pontes et al. [22] otomycosis was observed more often
between the age group 21-40 years old and had a higher
incident in females than males. In case of age group our
findings do not correlate but gender group matches between
the studies. As we know immune systems of baby and over
aged people are usually immature and defected and these
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conditions are susceptible to pathogens. That is why, early
and late age was the main cause of high prevalence of
otomycosis.

Table 5. Findings from KOH preparation and culture.

Positivity ~ Culture Positive Culture Negative Total
KOH™* 158 (66.7%) 38 (16.0%) 196 (82.7%)
KOH™ 7 (2.9%) 34 (14.4%) 41 (17.3%)
Total 165 (69.6%) 72 (30.4%) 237

In current study, 165 (69.6%) and 72 (30.4%) patients
were found mycological positive and negative respectively
during the test of culture condition. Of 237, 158 samples
were culture positive and 38 samples were culture negative
against KOH ™ that was high compared with the data found
against KOH™ (Table 5).

Table 6. Percentages of fungal flora on culture positive samples.

. No. of %of Gender

Fungal isolates q q
isolates isolates Female  Male

Aspergillus flavus 80 48.2% 42 38
Aspergillus niger 60 36.4% 35 25
Candida albicans 13 7.9% 8 5
Aspergillus fumigatus 7 4.5% 4 3
Aspergillus nidulans 3 2.0%
Candida parapsilosis 2 1.0% 2 0
Total 165 100% 88 77

The present investigation revealed the presence of several
fungi as causal agents of otomycosis. In terms of Aspergillus
positive isolates, Aspergillus flavus was the most common
and its account for otomycosis was 80 (48.2%) followed by
A. niger (36.4%), A. fumigates (4.5%) and A. nidulans (2%).
As responsible pathogen, Candida species was also noted
which constituted 4.5% and 1% of fungal isolates,
respectively (Table 6). Araiza et al. [2] also reported 4. flavus
was to be the most common pathogen in Mexico. Kaur et al.
[11] reported that A. fumigates was the most common cause
of otomycosis. Darko et al. [6] and Pontes et al. [22] reported
Candida genus as the predominant pathogen in otomycosis.
There can be a question made whether any pathogen is
identified as primary or secondary agent especially when
multiple organisms are isolated from a culture. To saturate
this question, we think more progressive research is required.
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