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Otomycosis (OM) is a superficial fungal infection of the external auditory canal (EAC) with a worldwide prevalence ranging

from 9% to 30%. Commonly, otomycoses are caused by Aspergillus (A.) niger complex and Candida spp. Other causative

agents are yeasts of the genera Cryptococcus spp., Rhodotorula spp., Geotrichum candidum, dermatophytes

(Trichophyton mentagrophytes), and non-dermatophytes molds (Fusarium spp., Penicillium spp., Mucorales fungi). 
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1. Introduction

Otomycosis is a common superficial fungal infection that affects the external auditory canal (EAC). The infection may

present as acute, subacute, or chronic, and is typically unilateral, with the bilateral form being more common in

immunocompromised patients. The infection is present globally, with prevalence ranging from 9% to 30% in patients with

the signs and symptoms of EAC infection . The most common causative agents of otomycosis are molds of the

genus Aspergillus and yeasts of the genus Candida, particularly Aspergillus (A.) niger complex and Candida (C.) albicans
.

Recent molecular methods and analyses have revealed 28 different species of black molds within the Aspergillus niger
complex, with A. tubingensis being the most common cause of otomycosis, followed by A. niger. Although rare, the

species A. welwitschiae, A. awamori and A. foetidus have also been reported as the cause of this infection . Accurate

molecular identification of these black fungi is crucial for the development of rapid diagnostic tests for Aspergillus
otomycosis, and for determining appropriate treatment for different species within this complex. Apart from the molds

mentioned, species of A. flavus complex are also commonly isolated, while A. terreus, A. fumigatus, A. versicolor, and A.
luchuensis are less frequent culprits . In the last year, A. sydowii was identified as a potential human pathogen in

immunocompromised patients, with two reported cases in which the fungi were molecularly identified from the EAC

material obtained during tympanomastoidectomy .

In addition to C. albicans, C. parapsilosis has been established as a common cause of otomycosis, particularly in Europe,

where its prevalence is high. Other Candida species such as C. lustaniae, C. guilliermondii, C. famata, C. tropicalis, C.
krusei, and C. glabrata have also been isolated and identified as etiological agents of the EAC infection, although with

relatively low incidence . Moreover, C. auris, an emerging and highly virulent fungal pathogen, has been detected as a

colonizer of EAC skin and a potential cause of the infection. This is of major concern due to its multi-drug resistance and

potential for dissemination .

2. Treatment

The lack of official therapeutic guidelines and protocols has led to disagreement among experts on the optimal treatment

for fungal infections. Moreover, the treatment duration is also undefined. Thus, careful consideration of the evidence,

patient factors, and clinical judgment are crucial in determining the most appropriate approach . Many authors

believe it is necessary to identify the causative agent and choose the most effective antimycotic based on the previously

determined specific sensitivity. However, other authors suggest that it is advisable to select an appropriate treatment

based on the general effectiveness and characteristics of the drug, regardless of the pathogen type .

In France, nystatin is recommended as the first-line local treatment of otomycosis, typically used in combination with

oxytetracycline, polymyxin B, and dexamethasone for up to 15 days . Although this polyene has a wide spectrum of

activity against both yeasts and molds, there are inconsistent opinions in the literature about its effectiveness against

Aspergillus spp., one of the dominant causative agents in otomycosis . On the other hand, in the USA, clotrimazole,

as topical imidazole, is considered the drug of choice for the treatment of uncomplicated otomycosis . Accordingly,
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recent research conducted in India suggests that 1% clotrimazole cream applied topically may effectively treat otomycosis

. However, some studies with smaller sample sizes do not classify clotrimazole as a first-choice drug due to its lesser

effectiveness against Aspergillus-otomycosis .

Other antifungal agents, such as miconazole, bifonazole, isoconazole  and ciclopiroxolamine, can also be used for the

treatment of otomycosis. However, in vitro studies and treatment monitoring have shown that these antifungals have an

unequal effect on yeasts and molds, with miconazole being less effective against various species of the genus Candida 

. Some studies have also reported good in vitro effectiveness of efinaconazole, lanoconazole, and luliconazole against

Aspergillus species, but lower susceptibilities of ravuconazole were observed against A. tubingensis and A. niger, which

are the most prevalent causative agents of otomycosis . In a study conducted last year comparing the clinical efficacy

of sertaconazole with other imidazoles, satisfactory effects were reported in patients with otomycoses, yet there was no

significant difference observed compared to treatment with miconazole and clotrimazole .

A recent survey conducted in Russia involving over 300 patients with fungal ear infection recommended mandatory

mycological control in addition to clinical examination to assess the effectiveness of therapy . The results of this study

revealed that terbinafine, naftifine, and chlornitrophenol were the most effective in local treatment for mold-induced

otomycosis, while clotrimazole or allylamines (terbinafine and naftifine) were found to be the best choice for Candida
otomycosis. It was noted that local antifungal treatments should be applied for at least 3–4 weeks with constant laboratory

monitoring. Similar findings were reported in a study conducted in Serbia with an analogous design, which showed that

nystatin and naftifine yielded better results in the treatment of patients with Aspergillus-otomycosis compared to

clotrimazole .

These results support the potential effectiveness of allylamines, such as terbinafine and naftifine, in the treatment of

otomycosis caused by yeasts or molds, as was also suggested in a recent study by Ting-Hua Yang, who demonstrated

the non-toxicity of terbinafine to the inner ear end organs at a dosage of 0.4 mg .

Although various antiseptics, acidifying agents, and medications containing anti-infective agents with corticosteroids have

been investigated for the treatment of otomycosis, there is insufficient evidence to support their increased efficacy

compared to antimycotic drugs, as reported by Khrystyna Herasym in 2016 . Moreover, extensive ear canal

debridement followed by topical antifungal medications is recommended for patients with a noninvasive form of infection.

Another important fact is that antifungal ointments have distinct advantages over liquid formulations. Creams, due to their

higher viscosity, remain longer on the skin’s surface and are considered safer for use in patients with perforated eardrums,

as there is a lower chance of the drug entering the middle ear . One recommendation for liquid formulations of

antimycotics is to soak cotton wool or gauze pads in the solution and leave them in the ear canal for 5–10 min, 2–4 times

a day . In addition to all the described treatment modalities, it is crucial to restore the physiological conditions in the ear

canal by avoiding excessive use of topical medications and protecting the ear canal from further damage, which can

disrupt local homeostasis .

Systemic antimycotics, such as triazole antifungal drugs (fluconazole, itraconazole, voriconazole, posaconazole), may be

used in severe forms of otomycosis, or when previous local therapy has been ineffective . These drugs are effective

against infections caused by fungi of the genera Candida and Aspergillus, and are essential in the treatment of complex

forms of the disease, especially when there are complications such as mastoiditis and meningitis .

However, an investigation of in vitro antifungal susceptibility demonstrated that non-albicans Candida species, as

causative agents of otomycosis, might have varying sensitivity in a dose-dependent manner to fluconazole (MIC = 32

mg/mL). Moreover, it was proven that C. krusei, besides fluconazole, also had lower sensitivity to itraconazole (MIC = 0.5

mg/mL) . This highlights the importance of identifying specific causative agents and conducting susceptibility testing to

guide the appropriate choice of systemic antifungal therapy in severe cases of otomycosis.

3. Epidemiology

From an epidemiological perspective, it can be stated that the climatic conditions of tropical and subtropical regions,

characterized by long summers and rainy seasons, are the most common risk factors for the occurrence of otomycosis. A

wide spectrum of different species and genera of fungi causing otomycosis has been isolated and identified in these

areas. Specifically, numerous yeast and mold species have been identified in Asia , Africa , Central America ,

and South America  (Table 1, Figure 1). Surveys conducted in Europe have not noted any seasonal influence .
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Figure 1. Distribution of otomycosis causative agents.

Table 1. Species distribution, clinical manifestations, and risk factors for otomycosis.

Country
(Sample
Size *)

Identified Fungal Species ** Reported Signs and
Symptoms *** Predisposing Factors *** References

Asia

Japan
(29

patients)

A. niger, A. terreus, A.
fumigatus N/A N/A

Hagiwara, S.
et al. 

China
(108

patients)

A. niger, C. albicans, A. terreus,
A. flavus, C. lustaniae, A.

fumigatus, C. parapsilosis, C.
famata, Cryptococcus laurentii,
C. guilliermondii, A. versicolor,

Fusarium solani

Pruritus, Otorrhea,
Ear fullness, Hearing

loss, Otalgia,
Tinnitus

N/A Jia, X. et al.

India
(30

patients)

A. niger, A. flavus,
C. tropicalis

Pruritus, Otalgia, Ear
fullness, Hearing

loss, Otorrhea

Ear pricking with hard objects, Use
of oil ear drops, Swimming or pond
baths, Diabetes, Immunodeficiency

Panigrahi, M.
et al. 

India
(350

patients)

A. niger, A. flavus, A.
fumigatus, C. albicans, C.

krusei, C. tropicalis, Penicillium
spp., Mucor spp.,

Trichophyton mentagrophyte

Hearing loss, Ear
fullness, Pruritus,
Otalgia, Otorrhea,

Tinnitus

Ear pricking with hard objects, Use
of oil ear drops

Agarwal, P. et
al. 

India
(100

patients)

A. niger, A. flavus, A.
fumigatus, C. albicans,

C. tropicalis, C. glabrata,C.
kefyr, Penicilium spp.,

Geotrichum spp.,
Scopulariopsis spp.

Pruritus, Otalgia, Ear
blockage, Tinnitus,

Hearing loss,
Otorrhea

Use of oil ear drops, Use of antibiotic
or wax-dissolving ear drops, Ear

pricking with hard objects, Diabetes,
Swimming

Rawat, S. et
al. 

India
(100

patients)

A. niger, A. fumigatus, A.
flavus, Penicillium spp.,

C. albicans, Rhizospus spp.,
Chrysosporium spp.

Pruritus, Ear
fullness,

Otorrhea, Otalgia,
Tinnitus

Use of oil ear drops, Ear pricking
with hard objects, Use of antibiotic

ear drops

Prasad, S.C.
et al. 

Pakistan
(180

patients)
N/A

Hearing loss,
Pruritus, Otalgia,

Otorrhea, Tinnitus
N/A

Anwar, K. et
al. 
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Country
(Sample
Size *)

Identified Fungal Species ** Reported Signs and
Symptoms *** Predisposing Factors *** References

Iran
(129

patients)

A. niger, A. flavus, A.
fumigatus, C. albicans,

Penicillium spp.,
Dermatophytes, C. tropicalis,

Fusarium spp., Rhizopus spp.,
Eurotium spp.

Pruritus, Ear
fullness, Otorrhea,

Otalgia

Ear pricking with hard objects,
Diabetes

Kazemi, A. et
al. 

Syria
(70

patients)

A. niger, C. albicans,A.
versicolor, A. fumigatus,

A. flavus, Penicillium spp.

Otorrhea, Otalgia,
Hearing loss N/A

Ismail, M.T. et
al. 

Turkey
(87

patients)

A. niger, A. fumigatus,
A. flavus, A. terreus, C.

albicans, C. tropicalis, C. kefyr

Pruritus, Otalgia,
Hearing loss,

Tinnitus, Otorrhea

Wearing a traditional head covering,
Swimming in the pool/sea, Spa

baths, Itching on other body parts,
Long-term antibiotic treatment,

Rainy weather season

Ozcan, K.M. et
al. 

Turkey
(544

patients)

A. niger, C. tropicalis,
A. fumigatus, C. albicans,

A. terreus, A. flavus,
C. parapsilosis, C. glabrata,
Penicillium spp., C. kefyr,

C. guilliermondii, C. krusei,
Trichophyton spp.,

Geotrichum candidum

N/A N/A
Değerli, K. et

al. 

Africa

Egypt
(110

patients)
A. niger, A. flavus

Pruritus, Otalgia,
Hearing loss,

Otorrhea

Ear canal trauma, Swimming, Use of
antibiotic ear drops, Absent
cerumen, Summer season

Abdelazeem,
M. et al. 

Egypt
(102

patients)

A. niger, A. flavus, C. famata,
A. terreus, C. parapsilosis,

C. utiliz, Rhizopus stolonifer,
C. guilliermondii, C. krusei,

Cryptococcus laurentii,
Penicillium duclauxi

Pruritus, Otalgia,
Otorrhea, Hearing

loss, Tinnitus
N/A Ali, K. et al.

Nigeria
(378

patients)

A. niger, A. fumigatus, C.
albicans, A. flavus

Pruritus, Otalgia,
Tinnitus, Ear

fullness, Hearing
loss, Otorrhea

Ear pricking with hard objects, Long-
term use of oral antibiotics, Use of

antibiotic ear drops, Diabetes, Sino-
nasal and nasopharyngeal

malignancy, Retroviral infection

Fasunla, J. et
al. 

Central America

Mexico
(40

patients)

A. niger, C. albicans,
C. glabrata, Fusarium spp.,

A. terreus, A. flavus, Alternaria
spp.

Pruritus, Hearing
loss, Otorrhea,

Otalgia
N/A

Alarid-
Coronel, J. et

al. 

North America

USA
(132

patients)

Aspergillus spp. Candida spp.
Aureobasidium spp.

Acremonium spp.

Otalgia, Otorrhea,
Hearing loss, Ear
fullness, Pruritus,

Tinnitus

Diabetes, History of otologic
procedures, Mastoid cavity after

surgical procedure
Ho, T. et al. 

South America

Brasil
(20

patients)

C. albicans, C. parapsilosis,
A. niger, A. flavus,

A. fumigatus, C. tropicalis,
Trichosporon asahii,

Scedosporium apiospermum

Pruritus, Otalgia,
Otorrhea, Hearing

loss

Chronic otitis, Long-term antibiotic
treatment, Absent cerumen, Ear

pricking with hard objects

Pontes, Z.B.
et al. 

Europe
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Country
(Sample
Size *)

Identified Fungal Species ** Reported Signs and
Symptoms *** Predisposing Factors *** References

Poland
(96

patients)

C. parapsilosis, C. albicans,
A. niger, A. flavus,
Penicillium spp., C.

guilliermondii, C. tropicalis, C.
glabrata,

C. humicola, C. krusei,
A. candidus, Geotrichum

candidum,
Rhodotorula rubra

Pruritus, Otorrhea,
Ear fullness, Hearing

loss, Tinnitus,
Otalgia, EAC
swelling and

redness, Headache

N/A
Kurnatowski,

P. et al. 

Slovakia
(40

patients)

C. albicans, C. parapsilosis,
C. tropicalis, C. krusei,

C. gulliermondii

Burning sensation in
the ear, Pruritus, Ear

fullness, Hearing
loss, Otalgia,

Otorrhea, Tinnitus,
Headache, Nausea

Swimming pool and sauna usage,
Diabetes, Immunosuppressive
therapy, Long-term antibiotic

treatment

Dorko, E. et
al. 

Spain
(390

patients)

C. parapsilosis, A. flavus, C.
albicans, A. niger, A.

fumigatus, A. candidus,
A. terreus, C. glabrata, C.
tropicalis, Paecilomyces

variotii

Pruritus, Otalgia,
Hearing loss N/A

García-Agudo,
L. et al. 

Russia
(331

patients)

A. niger, A. flavus, A.
fumigatus, Candida spp. N/A N/A

Kryukov, A.I.
et al. 

Serbia
(292

patients)

A. niger, C. albicans, C.
parapsilosis, A. flavus,
A. fumigatus, C. krusei,

C. guilliermondii, C. glabrata,
C. tropicalis

N/A N/A
Tasić-

Otašević, S. et
al. 

Serbia
(30

patients)
A. niger, A. flavus N/A

Use of antibiotic ear drops, Use of
EAC hygiene pro-ducts, Headphone
usage, Frequent ORL examinations
and rinsing of EAC, Corticosteroid

ear drop usage, Predisposing
diseases

Bojanović, M.
et al. 

* Number of patients diagnosed with otomycosis, ** Sorted by number of isolates, *** Sorted by frequency of occurrence,

N/A Not Available.

The age and gender distribution of patients with otomycosis exhibits inconsistent findings across various reports. Some

studies have stated that men are more frequently affected than women , but this is not uniform in all surveys .

Similarly, the fact that people between the ages of 25 and 45 are most often affected  is accompanied by

findings that the prevalence of the disease increases with ageing .

Risk factors for EAC fungal infection include factors that damage the mechanical barrier of the EAC skin. In this group,

frequent use of headphones , using hard objects to scratch the ear , and injuries to the skin  are dominant

factors. Besides damage to the skin as a mechanical barrier, factors that disturb the EAC skin microbiota and affect the

reduction of cerumen  can also impair non-specific resistance. Overuse of chemicals such as soaps, shampoos,

boric acid, povidone–iodine, hydrogen peroxide, and other antiseptics, as well as excessive use of antibacterial ear drops,

can disrupt the balance of the microbiota in the EAC. This disruption often leads to a reduction in the number of bacteria,

which in turn can result in the overgrowth of fungi and increased risk of fungal infections . Additionally, the use of

coconut oil  and mustard oil  as an alternate treatment or for alleviating symptoms and signs of infection has been

identified as a possible risk factor for otomycosis. Furthermore, clothing habits such as wearing head coverings, e.g., a

turban or veil , have been highlighted as risk factors in areas where traditional clothing is common or recommended.

Frequent swimming, recreationally or professionally, as well as the use of saunas and other spa treatments, can also

predispose a person to this infection.

Lastly, preexisting diseases and conditions such as diabetes , immunosuppressive therapy , prolonged systemic

antibiotic treatment , a history of otologic procedures , retroviral infection , sinonasal and nasopharyngeal

malignancy , and mastoid cavity after surgical procedures  may predispose a person to the development of this
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infection. In premature newborns, intubation, artificial ventilation, and respiratory distress have also been identified as

significant risk factors for fungal infection of the EAC .
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