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Introduction
Malassezia pachydermatis is a part of the cutaneous 
flora in dogs and cats (Bond et al., 2020) is frequently 
isolated from the oral, interdigital, and external auditory 
canal areas in animals (Mayser et al., 2001; Cafarchia 
et al., 2005). Under humid conditions or disorders of 
keratinization, this yeast can proliferate (Cafarchia 
et al., 2006; Torres et al., 2008) and induce an 
inflammatory response in the host (Bond et al., 2020). 
The production of lipases, lipoxygenases, proteinases, 
and phospholipases are described as virulence factors 
(Chen and Hill, 2005; Ortiz et al., 2013). Malassezia 
pachydermatis is associated with cases of external 
otitis in dogs with a prevalence between 10% and 20% 
(Angus, 2004; Cole, 2004). Frequently, the diagnosis of 
otitis is made by evaluating the history and clinical signs 
of the patients, besides the otic cytology (Angus, 2004). 
To treat the otitis caused by M. pachydermatis, topical 
azole products such as clotrimazole and/or miconazole 
are generally prescribed, but their empirical use could 
fail or generate recurrence of the otitis. Some in vitro 

studies have reported antifungal resistance in strains 
with low susceptibility to antifungal agents of the azole 
family (Rougier et al., 2005; Angileri et al., 2019). For 
this reason, infections caused by Malassezia require an 
accurate diagnosis and a careful choice of the antifungal 
agent to be used, especially in those cases that show 
recurrent infections or failure to respond to antifungal 
treatment (Cafarchia et al., 2012). 
This yeast's prevalence, isolation, and antifungal 
resistance are determined by its inhabitants climate, 
geographical area, and epidemiological variables 
(Leong et al., 2019), but this information is unknown 
in our country. This knowledge would allow improving 
clinical decisions. Therefore, the study of healthy 
dogs and those with otitis would allow evaluating 
the sensitivity of the classic diagnostic methods for 
detecting M. pachydermatis and recognizing the 
reservoir role that healthy dogs can play in public 
health under the one health approach.
Thus, the present study aims to determine the prevalence 
and the antifungal susceptibility of M. pachydermatis 
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Abstract
Background: External otitis is common in dogs, and one of the main agents involved is Malassezia pachydermatis, 
a yeast belonging to the otic microbiota. Empirical treatment can fail; therefore, it is essential to know the antifungal 
susceptibility profile to prescribe appropriate treatment, a fact scarcely reported in Chile.
Aim: This study aimed to determine the antifungal sensitivity of M. pachydermatis isolated from the external auditory 
canal of dogs in central Chile.
Methods: Ear swabs from 30 dogs (15 healthy and 15 with external otitis) were used. Samples were subjected to cytology 
and fungal culture. The antifungal susceptibility was determined according to clinical and laboratory standards institute 
(CLSI) document M44A-2 using the disk diffusion test from amphotericin B, Caspofungin, fluconazole, nystatin, 
clotrimazole, and voriconazole were used.
Results: The prevalence of M. pachydermatis was 66.7% from 8 healthy dogs and 12 with otitis. While fungal culture 
was not associated with the patient's clinical condition (p = 0.24), the yeast count by cytology was significantly higher 
in dogs with otitis (p = 0.003). The strains were sensitive to all antifungals except for Caspofungin, where 55% of the 
strains were resistant.
Conclusion: Malassezia pachydermatis is isolated more frequently in dogs with otitis, and the ear cytological 
examination is useful to differentiate colonized dogs versus dogs with otitis. In addition, most antifungals in vitro are 
active against this yeast, except Caspofungin, an antifungal used in human medicine. This situation should be further 
monitored in epidemiological programs to evaluate the possible impact on Chilean public health.
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isolated from the external auditory canal of healthy 
dogs and dogs with otitis, recognizing its association 
with epidemiological data in central Chile.

Materials and Methods
Animals
From August to December 2018, by means of sterile 
swabs in stuart medium, 30 routinary samples were 
obtained from an external auditory canal, from 15 
healthy dogs and 15 dogs with otitis externa, males and 
females of different breeds, whose ages ranged from 1 
to 12 years, who attended consultations in veterinary 
clinics. The clinical diagnosis of otitis was based on 
the presence of clinical signs such as pain, manifested 
by shaking and tilting the head to one side, itching of 
the external auricle, seborrheic odor, otic discharge, 
redness, and/or inflammation of the external auditory 
canal. The inclusion criteria corresponded to patients 
who had not received local or systemic antifungal 
treatment 30 days before sampling. Before the sampling 
procedure, all owners of the selected patients signed an 
informed consent form. All vets who have collaborated 
in this work have Technical Competence in Animal 
Health, Husbandry, and Handling. The clinical samples 
were taken in veterinary clinics of urban areas of the 
Talca city, located 255 km to the south of Santiago 
de Chile (35°26′00″S; 71°40′00″W), characterized 
by continental Mediterranean weather (average 
temperature 8.2°C to 22.2°C, 792 mm of rain in a year 
and 67% of relative humidity) (Climate data, 2021).
Sample collection
The samples were transported in Stuart medium under 
refrigeration conditions (4°–6°) within 24 hours, to 
be analysed at the Medical Mycology Laboratory at 
Universidad Mayor, Santiago de Chile. 
Sample processing
The samples were processed to cytology and fungal 
culture. Each swab was extended on the sterile slides, 
stained with Diff Quick Stain, and evaluated under 
conventional microscopy with an immersion objective 
(Díaz et al., 2005). To count the number of Malassezia 
yeast cells, it was recorded as negative (−): absence of 
yeast cells; (+): 1 to 5 yeasts per field (lpc); (++): 6 to 
10 lpc; (+++): more than 10 lpc (Nobre et al., 2001). 
Subsequently, the same swabs were spread on plates 
with Sabouraud Agar added with chloramphenicol at 
concentrations of 100 mg/l, which were incubated at 
32°C for 7 days.
Strains identification
 The cultures were analyzed macro-morphologically, 
according to the presence or absence of colonies 
suggestive of M. pachydermatis, which presented 
characteristics such as: smooth or slightly rough 
surface and cream to brown color and subsequent  
micro-morphological observation of the yeasts for their 
oval shape and percurrent budding (Carlotti, 2005; 
Díaz et al., 2005; Ashbee, 2007). 

Susceptibility testing
Antifungal resistance was determined according to 
CLSI document M44A-2 using the disk diffusion test. 
Two to three colonies from the culture were suspended 
in a tube with 0.85% sodium chloride, preparing an 
inoculum of 0.5 turbidity according to the McFarland 
scale, equivalent to 0.08–0.11 optical density determined 
with a spectrophotometer. Subsequently, the inoculum 
was spread in carpet arrangement on Müller Hinton 
Agar plates, enriched with 2% glucose and methylene 
blue at a 0.5 mg/ml concentration. The sensidisks of 
the antifungals used were: Amphotericin B 10 mcg, 
Caspofungin 5 mcg, Fluconazole 25 mcg, Nystatin 100 
mcg, Clotrimazole 10 mcg, Voriconazole 1 mcg. The 
Müller Hinton agar plates were incubated at 37°C for 
2 days, after which the susceptibility test reading of M. 
pachydermatis to the antifungals used was performed 
according to CLSI M44A-2 (CLSI, 2009). 
Ethical approval 
No ethical approval was needed for this study.
Statistical analysis
The results of the otic cytology and otic fungal culture 
were grouped according to the following patient 
variables: Clinical condition (healthy; otitis), age  
(1–3; 4–6; 7–9; 10–12 years old), gender (male; female) 
and race (purebred; mestizo). Thus, contingency 
tables were formed, and Fisher's exact test was used 
to determine the association between the variables 
studied. p-value <0.05 was considered to be significant. 
The specificity, sensitivity, and positive (PPV) and 
negative predictive values (NPV) for cytology and 
fungal culture were calculated. The statistical analysis 
was performed with the Statistical Package for the 
Social Sciences (SPSS) statistics program (version 
20.0, IBM-SPSS, Armonk, NY).

Results and Discussion
The clinical condition of otitis externa was not associated 
with the variables age (p = 0.42), breed (p = 0.12), or 
sex (p = 0.71), in agreement with Nobre et al. (2001). 
Malassezia pachydermatis belongs to the dermal and 
otic flora of the dogs; however, the carriage of this yeast 
varies between different anatomical sites and different 
breeds of dogs, so this yeast could also be present in the 
ear canal of healthy dogs (Nardoni et al., 2004; Korbelik 
et al., 2019). In this study, it was possible to demonstrate 
the presence of M. pachydermatis in the ears of healthy 
dogs that live in central Chile. Malassezia can act as 
a perpetuating factor (Bajwa, 2019), leading to the 
clinical presentation of external otitis manifested by 
pruritus, erythema, and cerumen (Bond et al., 2020; 
Nuttall, 2016). A higher frequency of M. pachydermatis 
isolation has been reported in dogs with pendulous ears 
(Girao et al., 2006; Babić et al., 2020); however, in the 
present study, the pendulous ear trait was not associated 
with the clinical condition (p = 0.7). In our work, the 
frequency of isolation of M. pachydermatis in dogs with 
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clinical otitis (66.6%) was slightly higher than those 
described by Magalhães et al. (2017), who reported 
60.9% isolation.
Otic cytology
Of the 30 dogs studied, 15 (50%) presented  
M. pachydermatis, of which 12 belonged to the group 
with clinical otitis and 3 belonged to the healthy dogs, 
both groups were characterized by 75% females;50% 
belonged to the age range of 1 to 3 years, and 75% 
were purebred, the most frequent breed was a poodle. 
For the otic cytology examination, the sensitivity and 
specificity were 80%. The PPV and NPV were also 
80%. Of the 15 dogs with clinical otitis, 6 had counts 
of 1 to 5 yeasts per field (lpc), 4 had counts of 6 to  
10 lpc, 2 had counts of more than 10 lpc, and 3 had dogs 
negative to cytology. Of the 15 healthy dogs, 3 had 
counts of 1 to 5 lpc, and 12 were negative. The yeast 
count at cytological examination was associated with 
the presentation of clinical otitis (p = 0.003) as obtained 
by Nobre et al. (2001) and Girao et al. (2006) for the 
diagnosis of external otitis. This technique is usually 
used for otitis diagnostic because, in addition to being 
simple, fast, minimally invasive, and inexpensive, 
it allows quantification of the yeasts present in the 
external auditory canal (Cabañes, 2021). In this 
study, ear cytology examination had high sensitivity 
to Malassezia (80%), confirming that its use is a very 
useful tool in the clinical practice of small animals. 
Otic fungal culture
Of the 30 dogs studied, 20 (66.6%) developed  
M. pachydermatis, of which 12 belonged to the group 
with clinical otitis and 8 belonged to the healthy group. 
Then, 80% of the otitis group and 53.3% of the healthy 
group were positive for M. pachydermatis culture. This 
exam had a sensitivity of 60% and specificity of 70%, 
and its PPV and NPV were 80% and 46%, respectively. 
The clinical condition of the patients was not associated 
with the result of the fungal culture (p = 0.24). Fifty 
percent of the samples were positive for both cytology 
and fungal culture; 33% of the samples were negative 
for both techniques, and only 16.6% that were negative 
for cytology were positive for fungal culture, then 
the results of both exams are statistically associated  
(p = 0.001) (Table 1). Comparatively, a fungal culture 
is not a routine technique for Malassezia diagnostic, 

possibly due to its long waiting time for results and its 
association with cytological results, as evidenced in this 
study (p = 0.001). This result allows us to recommend 
ear cytology as the method of choice to diagnose 
clinical otitis for Malassezia. 
In the treatment of Malassezia otitis, azole antifungal 
drugs are frequently used topically or systemically, 
combined with antibiotics and/or glucocorticoids 
(Negre et al., 2009; Bond, 2010), and in general, patients 
present a good clinical response, but there are reports of 
therapeutic failures, presumably due to a poor selection 
of drugs (Chiavassa et al., 2014). Antifungal therapy 
requires a responsible and methodical examination, 
evaluating and selecting a specific therapy for each 
patient (Velegraki et al., 2015). This may occur because 
Malassezia otitis occurs secondary to allergic-based 
diseases such as atopic dermatitis, in which changes in 
the otic and cutaneous microclimate may occur due to 
the trauma generated in the dermal barrier because of 
the different manifestations of canine pruritus (Nardoni 
et al., 2007; Machado et al., 2010). Regarding the 
prevention of recurrent otitis due to Malassezia, in vitro 
studies have demonstrated the efficacy of otic cleansers 
as cerumenolytics and astringents, so they should be 
considered as an adjunct to antifungal therapy in the 
treatment of canine otitis due to M. pachydermatis 
(Swinney et al., 2008; Mason et al., 2013).
In the present study, all strains of M. pachydermatis 
were sensitive to Amphotericin B, Fluconazole, 
Nystatin, Clotrimazole, and Voriconazole. However, 
55% (11 strains) were resistant to Caspofungin, 
corresponding to 5 strains from healthy dogs and 6 
strains from dogs with external otitis. This is consistent 
with its low performance on yeasts of clinical interest 
from the Phylum Basidiomycetes, such as those of 
the genus Cryptococcus spp. and Trichosporon spp. 
(Eschenauer et al., 2007). This antifungal belongs to the 
echinocandin family, a class of agents that act directly 
on the fungal cell wall by inhibiting the enzyme β-1,3-
D-glucan synthase, which catalyzes the biosynthesis 
of β-1,3-D-glucan, an essential component of the 
cell wall (Kurtz and Douglas, 1997). This enzyme 
is not found in mammals, so the risk of toxicity in 
humans is low (Eschenauer et al., 2007). Caspofungin 
is used to treat invasive Candida infections and 

Table 1. Detection of Malassezia pachydermatis by otic cytology and/or fungal 
culture according to clinical condition (n = 30 dogs).

Exams Healthy dogs Dogs with otitis
Cytology Culture n % n %

− + 5 33.3 0 0
+ − 0 0 0 0
+ + 3 20 12 80
− − 7 46.7 3 20

Total 15 100 15 100

(−): Negative; (+): Positive.
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Aspergillosis when patients are refractory or intolerant 
to other therapies. There are international reports of 
Caspofungin resistance in M. pachydermatis isolated 
from dogs with otitis (Prado et al., 2008) and from 
various anatomic sites in healthy dogs (Brito et al., 
2009). Although many studies show the susceptibility 
of Malassezia strains to commonly used azoles such as 
itraconazole, ketoconazole, and miconazole (Cafarchia 
et al., 2012; Weiler et al., 2013), being reported that 
isolates from canine otitis externa show synergistic 
interactions between Caspofungin and Itraconazole 
or Fluconazole (Schlemmer et al., 2019). Regarding 
the zoonotic potential, some studies are describing 
human neonatal intensive care patients with low 
birth weight who received lipid emulsions and were 
colonized by M. pachydermatis, probably transmitted 
by the handling of health personnel due to their contact 
with their own dogs (Chang et al., 1998) and a facial 
granuloma caused by M. pachydermatis in a dog owner 
(Fan et al., 2006). Therefore, it is recommended that 
immunocompromised individuals or people in contact 
with domestic dogs and cats should practice proper 
hand hygiene (Morris et al., 2005; Bond et al., 2020; 
Guillot and Bond, 2020).
The increasing number of Malassezia spp. infections 
in humans and animals emphasize the importance of 
susceptibility testing as a guide for properly antifungal 
treatment (Bond et al., 2020). Some authors describe 
that some strains can acquire resistance to fluconazole 
when this antifungal has been used for a long time, 
leading to cross-resistance to other azoles (Jesus  
et al., 2011). Among the risk factors associated with 
the chronicity or recurrence of Malassezia otitis, the 
erroneous identification of strains and the failure to 
control predispose or perpetuating factors. Even though 
Caspofungin is not an antifungal drug commonly used 
in veterinary medicine, this study reported a reduced 
susceptibility for strains of M. pachydermatis, which 
raises the need to implement surveillance measures 
against the emergence of strains resistant to other 
drugs used in veterinary medicine, to provide useful 
information for a correct therapeutic selection in the 
management of chronic or recurrent cases (Guillot and 
Bond, 2020).
Our results constitute the first national report of resistance 
to Caspofungin in M. pachydermatis isolated from dogs.
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