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ABSTRACT

The aim of this study was to investigate the clinical manifestations and mycological features of
feline dermatophytosis in a population of cats with suspected lesions of dermatophytosis at Fer-
dowsi University of Mashhad Veterinary Teaching Hospital (northeast of Iran). Skin, hair, and
nail samples from 122 clinically suspected cases of feline dermatophytosis were screened by direct
microscopic examination. Of the 122 samples examined, 91 (74.59 %) were positive for fungal el-
ements by direct microscopic examination, and 66 (54 %) were culture-positive for Microsporum
canis. M. canis was the only dermatophyte species isolated from the cats. In the studied popula-
tion, young cats (< 7 months) showed a statistically higher rate of M. canis infection than older
animals (p < 0.001). The occurrence of dermatophytosis did not correlate with gender or the type
of cats’ hair. The isolation rate of dermatophytes was relatively high in winter. However, the associ-
ation between season and the dermatophyte inflation rate was not significant. The diagnostic value
of microscopic examination proved to be high compared to fungal cultures as 64 of 66 samples
that had positive M. canis culture were positive at microscopic examination. The agreement be-
tween culture and microscopic examination was moderate (k = 0.49). The information acquired in
this study provides helpful insights into dermatophytoses in northern Iran highlighting the most
important clinical and mycological features of skin mycoses in pet cats.
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ermatophytosis is the most common

fungal infection of cats worldwide and
one of the most important infectious skin dis-
eases in this species [1]. The prevalence of der-
matophyte isolation, especially that of M. canis,
varied among the populations depending on the
geographic region, whether or not the cat was a
stray or pet cat, and the presence or absence of
skin disease at the time of sampling [1]. In Mash-
had (northeast of Iran), a very low prevalence
of dermatophytosis has been reported in dogs
(1/218 dogs with dermatologic manifestations)
and a very high prevalence in cattle (490/684
cattle with dermatologic manifestations) based
on culture results [2, 3]. According to a study on
the fungal agents of animals, cats (36.3%) were
the most prevalent infected animals, followed by
camels (13.4%), dogs (12.8%), horses (12.5%),
cows (12.3%) [4]. In Turkey (located in the west
of Iran), the isolation rates of dermatophyte spe-
cies from dogs and cats were 18.7% and 20.1%,
respectively [5]. In other countries, a wide range
of prevalence of feline dermatophytosis from 4%
to 91% has been reported [6-13].

Feline dermatophytosis is most often char-
acterized principally by one or more irregular or
annular areas of alopecia with or without scales
[14, 15]. However, there are some other clinical
presentations of feline dermatophytosis, such as
inflammatory areas of folliculitis characterized
by alopecia, erythema, scale, crust, follicular pap-
ules, military dermatitis, chin folliculitis, derma-
titis of the dorsal tail and onychomycosis [16, 17].
In general, the nature of the dermatophyte can-
not be determined from the clinical presentation
(15, 18].

Various risk factors have been described for
feline dermatophytosis. Some authors suggest
that the highest incidence of dermatophytosis
might be found in kittens, immunocompromised
animals, and long-haired animals (e.g., Persians)
[5-7, 15, 19]. The current study was designed to
assess the clinical manifestations and mycologi-
cal features of feline dermatophytosis in a pop-
ulation of Iranian domestic cats with suspected
lesions of dermatophytosis presented at a veteri-
nary teaching hospital.

Location of the study: Mashhad is a large
city located in the northeast of Iran close to the
borders of Afghanistan and Turkmenistan. It
is located in the valley of the Kashaf River be-
tween the two mountain ranges of Binalood and
Hezar-Masjed. The city’s climate is semi-arid with
cold winters and moderate summers. It has a resi-
dent population of approximately 3,400,000 [20].
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Ethical Considerations: This research proposal
has received ethical approval from Ferdowsi Univer-
sity of Mashhad Research Office. In addition, the Na-
tional Research Council’s guide for the care and use
of animals was followed.

Study population and sample size: During the
study period (September 2017 to November 2018),
animals with skin lesions, such as alopecia, periph-
eral scaling, erythema, crust, popular lesions, mili-
tary dermatitis, and onychomycosis, classified as sus-
pected cases of dermatophytosis, were sampled [15].
Convenience sampling was used in the selection of
animals. Overall, in the present study, 122 cats with
suspected lesions of dermatophytosis were examined.

Sampling and examination procedures: All cats
with suspected skin lesions of dermatophytosis were
closely examined, including observation and palpa-
tion of the skin for any kind of primary and/or sec-
ondary skin lesions. The anatomic location(s) of the
skin lesions were recorded.

Hair samples were collected based on the clinical
signs using Wood’s lamp examination. The method
of hair sampling was chosen according to the clini-
cal signs and was either by the toothbrush technique
when lesions were generalized or by hair pluck of the
margins of localized lesions [21, 22]. The samples
were sent to the Mycology Laboratory of the Facul-
ty of Veterinary Medicine, Ferdowsi University of
Mashhad, Iran. None of the sampled animals was
treated with an antifungal agent.

Data collection: Age, gender, and hair type of
sampled animals were recorded. Cats were classified
into four groups based on their age [23] as younger
than 7 months (< 7 months), 7 months to 2 years (7
months-2 years), 2-6 years (> 2-6 years), and older
than 6 years (= 6 years). To evaluate seasonal effects,
the samples were categorized according to the sam-
pling periods into spring, summer, autumn, and win-
ter groups.

Direct microscopic examination: All samples
were examined for fungal elements under a light
microscope at x40 magnification using 20% KOH /
DMSO (Merck Co., Darmstadt, Germany).

Culture and identification: All samples were in-
oculated onto Mycosel agar (Merck Co., Darmstadt,
Germany). The plates were incubated at 27°C and
examined daily for four weeks. Dermatophyte iso-
lates were identified by colony morphology and mi-
croscopic examination with lactophenol cotton blue
preparation.

Statistical analysis: The chi-square (x2) test was
used to assess statistical differences between the
groups. Comparisons of prevalence between male
versus female and long-haired cats versus short-
haired cats were made using the 2 test for two inde-
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pendent proportions. Comparisons of three or more
prevalences (four age categories and four seasons)
were made using the X2 test for multiple independent
proportions. Agreement between the results of the
two methods used to examine the animals was eval-
uated by Kappa statistics. All statistical analyses were
performed with the SPSS software for Windows (ver-
sion 26) and p < 0.05 was considered statistically sig-
nificant.

Results: Of the 122 examined samples, 90 (73.77%)
were positive for fungal elements by direct microscop-
ic examination and 66 (54%) were also culture-posi-
tive. Three (2.45%) samples considered negative upon
direct microscopic examination yielded positive cul-
tures for dermatophytes. Agreement between the tests
was moderate as shown by the kappa value of k = 0.49
between direct microscopy and fungal culture (p <
0.05). According to the culture results, M. canis (54%)
was the only dermatophyte species isolated from the
cats (Fig. 1).

In the present study, the lesions of dermatophyto-
sis mostly appeared as one or more irregular or annu-
lar areas of alopecia with or without scales, with the
trunk (27/66), ears (24/66) (Fig. 1a), and face (18/66)
(Fig. 1b and 1c¢) affected most commonly according to
culture results (Table 1). Overall, most of the infected
cats presented the generalized distribution pattern of
the disease.

The infection had no statistically significant asso-
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ciation with the gender or hair type of the cats.
According to our model, the only risk factor
found to be significantly associated with infec-
tion was age. Cats younger than 7 months of age
showed a statistically higher prevalence of infec-
tion than older animals (p < 0.001). The isolation
rate of dermatophytes was relatively high in the
winter. However, no statistically significant differ-
ence was detected in the seasonal distribution of
feline dermatophytoses. The variables are report-
ed in Table 2.

According to the results of the present study,
among 122 examined samples, 90 (73.77%) were
positive for fungal elements by direct microscop-
ic examination and 66 (54%) were culture-posi-
tive. While 3 (2.45%) negative samples at direct
microscopic examination had positive culture,
26 (21.31%) positive samples at direct microsco-
py had negative culture. Agreement between the
examination methods was moderate as shown by
the kappa value of k = 0.49 between direct mi-
croscopy and fungal culture. Thus, it can be con-
cluded that direct microscopic examination can
be helpful in the diagnosis of dermatophytoses as
previously mentioned by other researchers [5].
However, we suggest that veterinary practitioners
wait for the culture results to initiate sufficient
treatment. Sparkes et al. (1993) emphasized that
direct microscopy had positive predictive values

Figure 1.

Scaling and alopecia of both ears of a
6-month-old Persian cat with general-
ized dermatophytosis (a). Focal lesion
of dermatophytosis on an otherwise
healthy cat. Note the scaling, erythem-
atous and crusting lesions in addition
to alopecia in this 50-days-old Persian
cat (b). The extent of lesions is high-
lighted by Wood’s lamp (c). The culture
result of the same cat is positive for M.
canis (d).
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Table 1.

Anatomical distribution of skin lesions in
positive cats according to direct microscopic
evaluation and culture positive results

Table 2.
Prevalence of M. Canis in cats in relation to different variables

No. animal tested/

Variables No. positive animal
Anatomical location DM  Culture (%)
Head 8 6 Gender
Face 31 18 Female 64 /29 (45.3%)
Ears 25 24 intact 50/21
Cervial 20 19 neutred 370
Trunk 3 27 undetermined 11/8
Forelimbs 9 8 Male 51/30 (58.5%)
Hindlimbs 5 3 intact 3717
Onycho 4 3 neutred 4/0
Tail 1 8 undetermined 16/ 13
Undetermined 7 1 (5.73%)
of 93% and negative predictive values of 93% in deter- ge
mining the presence of dermatophytosis.
They stated that cultural examination alone was <7 mos 38/27 (71%)
not enough for dermatophytosis diagnosis because of 7 m0S-2 VES 46/ 13 (28.3%)
- . 0
the occurrence of false positive and false negative re- i
sults [7]. > 2 yrs-6 yrs 8/1(12.5%)
According to the results of the present study, only i 3/1(33.3%)
26 negative culture samples were reported out of 122 =0y -7
samples, which seems to be an acceptable success. undetermined 27 /23 (85.2%)
This difference in direct microscopic examination and i
culture results may be attributed to the sampling con- Hair type
ditions and sample volume as well as the sensitivity Long hair 95 /50 (52.63%)
of the strain to the culture medium used (SCC). Be-
cause of the existing conditions, re-sampling and us- Short Hair 27116 (59.2%)
ing other culture media (i.e., culture media enriched Season
with vitamins and amino acids) was not possible in
the current study. It should also be noted that if a suf- Spring 27 /12 (44.4%)
ficient sample size was available, in cases where the Summer 21/ 13 (61.9%)
direct test was positive and the culture was negative
(the direct test was typically positive), sometimes the Autumn 65 /33 (50.8%)
culture was repeated up to 5 times but the dermato- Winter 98 (88.8%)

phyte did not grow.

Our findings showed that 66 (54%) of sampled
cats referred to our veterinary teaching hospital were
culture-positive of which 100% of isolated dermato-
phytes were M. canis. The results cannot be generalized
to the general population and also should be carefully
interpreted. Some of the previous studies indicated a
high prevalence of feline dermatophytosis (e.g., more
than 90% as reported by Lewis et al., 1991 and Polak
et al., 2014) [6, 12] and similar to the present study,
M. canis was the most commonly isolated species in
the cats with a suspected lesion of dermatophytosis.
However, in Iran, two other investigations reported
much lower prevalences of 25.76% and 54.8% [4, 13].
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In addition, according to a recent study by Eidi et al.
(2022), M. canis was the only species found in dogs
and cats [24]. Similar to the present study, others have
found that among 14 of the 38 (36.8%) culture-pos-
itive feline specimens from Brazil, 100% of isolates
were M. canis [10]. Moreover, recently, researchers
reported the isolation of M. canis from 60/76 lesional
cats [12]. Interestingly, they emphasized that “half of
the cultured dermatophytes were believed to be truly
infected and half were believed to be fomite carriers”.
Cats are the principal reservoir for M. canis and the
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high rate of M. canis isolation in cats was not an un-
expected result.

Authors reported different rates of M. canis iso-
lation and other dermatophytes from asymptomatic
cats with a much lower rate than the symptomatic cas-

s [25]. As a result, it can be concluded that there is a
high chance of isolating M. canis from symptomatic
cats in contrast to asymptomatic cats.

Similar to Lewis et al. (1991), one of the findings
of the present research is that most of the infected cats
exhibited the generalized distribution pattern of der-
matophytosis involving more than one region. Sites of
predilection include the trunk, ears, neck, and face. It
must, however, be borne in mind that in contrast to
previous studies [8, 12], the present investigation re-
vealed a more detailed picture of the suspected lesions
of dermatophytosis leading to a more accurate diag-
nosis of clinical dermatophytosis.

According to the present study, cats younger than
7 months of age presented a significantly higher rate of
infection than older animals. Others reported similar
findings concerning the age of animals [5, 9-11]. The
higher susceptibility of young cats with skin lesions
suspicious of dermatophytoses might be due to their
immunological immaturity, the deficiency of fungi-
static sebum or linoleic acid, biochemical exchange on
the skin, and the physiological status of the animals [5,
6,9, 26,27].

We observed no statistically significant difference
between male and female cats and between intact or
neutered cats. Similarly, some previous studies did not
find any correlation between gender and the occur-
rence of dermatophytosis in cats [5, 28]. In contrast,
some other authors reported a higher prevalence of
dermatophytosis in male or female cats; for example,
Boyanowski et al. (2000) reported that neutered male
cats had a 12-fold higher risk of having dermatophy-
tosis compared to intact male cats [29]. Furthermore,
Natale et al. (2007) detected a significantly higher
prevalence in female cats, which might be due to the
disproportion between male and female cats exam-
ined [30].

The results of the present study revealed no sig-
nificant differences in the prevalence of dermatophy-
tosis between long-haired and short-haired cats. Oth-
ers found a higher percentage of M. canis in healthy
long-haired or Persian cats. However, they did not
perform a statistical analysis to check the significance
of their results [10, 31]. In addition, Mancianti et al.
(2002) examined symptomatic animals and found
a higher percentage in long-haired cats [9]. There is
indirect evidence that long-haired cats (e.g., Persian
cats) are predisposed to dermatophytosis. This breed
is commonly over-represented in the general cat pop-
ulation and also in treatment studies, supporting the
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observation that Persian cats are predisposed to der-
matophytosis [32]. Moriello et al. (1991) provided an
explanation for the more common isolation of M. ca-
nis in long-haired breeds. In their study on cats with
and without dermatophytosis, they did not find any
significant difference in hair length for the isolation
of M. canis. They thought it is possible that M. canis
is more difficult to be removed from long-haired cats
(32].

Data on the seasonality of dermatophytoses in
the literature are controversial and according to sev-
eral authors, there is no correlation between the sea-
son and the occurrence of dermatophytoses [7-9, 11].
In the current research, the isolation rate of derma-
tophytes was relatively high in the winter. However,
no statistically significant difference was identified
in the seasonal distribution of feline dermatophy-
toses. The climate of our study region (Mashhad) is
semi-arid with low humidity, cold winters, and mod-
erate summers. Some authors suggest that the highest
prevalence of dermatophytosis is found in the cold
seasons. A 15-year study in Italy on 7650 suspect pet
cats showed a significantly higher recovery rate for
M. canis in the fall and winter than in summer and
spring [9]. They reported a higher prevalence, but the
significance is unclear.

In conclusion, further research with a larger sur-
vey is needed to get a better estimation of the prev-
alence and to identify the possible risk factors of
dermatophytosis in cats. The information acquired
in this study has provided helpful insights into der-
matophytoses in northern Iran highlighting the most
important clinical and mycological features of skin
mycoses in pet cats.
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