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Twenty healthy cats (group 1) with clinically normal ears, 15 cats with systemic disease (group 2) and 15 allergic cats
(group 3) were included in a prospective study. The experimental unit was the ear. A clinical score was established
for each ear canal after otoscopic examination. Microbial population was assessed on cytological examination
of smears performed with the cotton-tipped applicator smear technique. Fungal population was significantly
more prominent in allergic cats (P <0.001) and in diseased cats compared with healthy cats (P <0.02). Bacterial
population was significantly higher in allergic cats than in healthy cats (P <0.001) and cats suffering from systemic
disease (P <0.001). Bacterial overgrowth was also higher in cats with systemic disease than healthy cats. In cats
from group 2, only fungal overgrowth was associated with otitis severity. In group 3, only bacterial overgrowth was

associated with otitis severity.
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The external ear canal of cats hosts microorganisms, mostly
yeasts and bacteria, which are considered to be normal con-
stituents of feline ear microflora.* Changes in the auricu-
lar microclimate and immunological dysfunctions can
induce overgrowth of infectious elements and predispose
the animal to develop infectious otitis.2® Systemic and
cutaneous disorders can influence skin microclimate and
modify the physiological balance, facilitating the multipli-
cation of infectious agents.>¢ No data were available regard-
ing ear microbiota in cats. The aim of the study was to
compare the microflora composition and the influence of
aural clinical stage in healthy cats, allergic cats and cats
with a systemic disease. Our hypothesis was that systemic
disease or allergic dermatitis could influence the auricular
microclimate and then modify the normal flora.

Cats were recruited at the Small Animal Hospital of the
Toulouse Veterinary School. Group 1 comprised healthy
cats with normal ears visiting the preventive medicine ser-
vice. Group 2 comprised cats suffering from a systemic
disease and admitted to the internal medicine service.
Group 3 comprised cats diagnosed with allergic dermati-
tis. Diagnosis of allergic dermatitis was based on clinical
signs compatible with face and neck pruritus, self-induced
alopecia, miliary dermatitis or eosinophilic granuloma
complex after parasitic, bacterial and fungal infections had
been ruled out. Cats that had received antibiotics or

antifungal therapy (topical or systemic) during the 3 weeks
prior to the visit were excluded. Healthy cats with abnor-
mal auricular examination and cats suffering from a sys-
temic disease with skin disease were also excluded. The
experimental unit was the ear. Bilateral otoscopic examina-
tion was performed for each patient. Examination of the
pinnae and ear canals was performed with a hand-held
otoscope. The investigator assessed pinnal lesions, pain,
pruritus, presence of otopedal reflex, erythema, canal ste-
nosis, amount of cerumen and the tympanic membrane.
Based on unpublished preliminary studies, scores were
given for each of these parameters on a 0-2 severity scale,
except for otopedal reflex (0 or 1); a clinical score ranging
from 0 to 15 was calculated. With a score of 0 or 1, the ear
was considered as normal (otitis-free). With a score
between 2 and 5, otitis was considered as mild. With a
score ranging from 6 to 9, the otitis was moderate; and
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with a score between 10 and 15, the otitis was severe. Aural
microflora was evaluated by cytological examination. Ear
swabs were taken from the horizontal ear canal and
smeared on microscope slides. Slides were briefly heat-
fixed before dipping into a commercial staining solution
(Kit RAL-555; RAL Diagnostics) and subsequently exam-
ined microscopically under a 100x oil immersion lens.
Infectious agents were recorded on 10 successive high-
power fields. Quantitative reference intervals established
by Ginel et al* were adapted: mean numbers were used to
differentiate between absence of organisms (yeasts: 0-0.2;
bacteria: 0-0.4), few infectious elements (yeasts: 0.3-1.0;
bacteria: 0.5-1.5) or numerous elements (yeasts: >1; bacte-
ria: >1.5). The operator was not blinded to the clinical sta-
tus (healthy, allergic or systemic disease), but was blinded
to the aural score. Data were entered into an Excel
(Microsoft) spreadsheet and statistical tests were per-
formed in SYSTAT (v. 13). To determine the significance of
tested parameters, 2 test, Student’s t-test and one-way

analysis of variance (ANOVA) were used. Significance
was set at 0.05.

Fifty cats (26 males, 24 females), that is, 100 ears, were
included. Group 1 comprised 20 (11 males, nine females)
healthy cats. Group 2 comprised 15 (eight males, seven
females) diseased cats: five suffered from feline urinary syn-
drome, one had a chronic upper respiratory tract infection,
three suffered from liver or pancreatic disease, three suffered
from chronic kidney failure and one cat had an autoimmune
disease. Group 3 was composed of 15 (seven males, eight
females) allergic cats. Four were food-allergic, five were flea-
allergic, six had non-flea-/non-food-induced hypersensitivity
dermatitis (NFINFIHD). Gender distribution was homogene-
ous in this population. Ten animals were younger than 1 year
of age, 32 were aged from 1 to 7 years and eight cats were
older than 7 years. Age distribution was heterogeneous
between groups; healthy cats were significantly younger than
cats from the other groups (P <0.05), whereas there was no
difference between group 2 cats and group 3 cats.
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Figure 1 Yeast overgrowth in the ear canals of healthy cats (group 1), cats with a systemic disease (group 2) and allergic cats
(group 3). Normal ear canals are in green, canals with mild otitis are in yellow and canals with moderate otitis are in orange
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In all three groups of cats, only Malassezia yeasts and
coccoid bacteria were detected. In cats from group 1, no
yeasts were detected (Figure 1). Bacteria were isolated
from a single ear (2.5%) and proliferation was mild
(Figure 2). All ears were clinically normal, as required in
the study design (Figures 1 and 2). In cats from group 2,
yeasts were observed in six canals (20%), low yeast num-
bers were observed in five ears, three of which had mild
otitis and two that had moderate otitis; a moderate otitis
was detected in the single canal with numerous yeasts
(Figure 1). Bacteria were detected in 12 ears (40%); few
bacteria were present in 10 canals, of which eight pre-
sented with mild otitis and two with moderate otitis.
Moderate otitis was observed in the ears harbouring
numerous bacteria (Figure 2). In cats from group 3,
yeasts were present in 13 ears (43.3%); nine ears had few
yeasts and only 3/9 presented with mild otitis. Of the
four canals with numerous yeasts, two had a moderate
otitis (Figure 1). Bacteria were observed in 26 ears

and numerous in 18 (60%). Five ears presenting numerous
bacteria showed mild or moderate signs of otitis (Figure 2).
Microbial overgrowth was compared between the 3
groups with a y? test and a Student’s ¢-test, regardless of
the clinical status (Figure 3). Fungal population was sig-
nificantly more prominent in allergic cats (P <0.001) and
in diseased cats compared with healthy cats (P <0.001).
No difference was found between cats from group 2 and
group 3. Bacterial population was significantly higher in
allergic cats than in healthy cats (P <0.001) and cats suf-
fering from systemic disease (P <0.001). This overgrowth
was also more prominent in group 2 than in group 1
(P <0.001). An ANOVA was used to determine a possi-
ble association between microbial overgrowth and clini-
cal status. In cats from group 2, only fungal overgrowth
was associated with otitis severity. In group 3, only bac-
terial overgrowth was associated with otitis severity.

In the present study, based on cytology, Malassezia
yeasts were not observed in the ears of healthy cats. The

(86.7%); they were few in eight cases (26.7%) rare data available in the literature report the presence of
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Figure 2 Bacterial overgrowth in ear canals of healthy cats (group 1), cats with a systemic disease (group 2) and allergic cats
(group 3). Normal ear canals are in green, canals with mild otitis are in yellow and canals with moderate otitis are in orange
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Figure 3 Yeast (left) or bacterial (right) overgrowth in ear canals of healthy cats (group 1), cats with a systemic disease (group
2) and allergic cats (group 3). NS = not significant, P = 0.05 *Difference between the two groups

yeasts in 23-83% of healthy cats.”” The large difference
could be explained by the use of cultures to detect micro-
bial overgrowth,”? but Tater et al® also used cytology and
detected Malassezia species in 83% of cases. Alternatively,
the difference might be due to population selection, pos-
sibly influenced by climate or age.

Coccoid bacteria were detected in only 2.5% of the
ears of healthy cats. Tater et al® reported the presence of
bacteria in 71% of cases with a similar technique; Patel
et al'® cultured Staphylococcus felis in 45% of cases. In this
study, Malassezia species yeasts were more prominent in
diseased cats than in healthy cats. This is in accordance
with literature, where Malassezia overgrowth on the skin
is often associated with severe systemic diseases, partic-
ularly neoplasia.!! Moreover, Sierra et al'> demonstrated
that a greater diversity of fungal elements was isolated
from the external ear canals of retrovirus-infected cats
(feline leukaemia virus [FeLV], feline immunodeficiency
virus [FIV]); Malassezia species were more commonly
detected from these cats than in non-infected cats.!? Of
the 15 systemically ill cats included in the study, only
one was FeLV- and FIV-positive, and — according to
inclusion criteria — none of the cats had skin lesions.
Malassezia yeasts were also more often observed in the
ear canals of allergic cats than in ear canals of healthy
cats. This could be similar to findings in atopic dogs,
which are prone to develop yeast overgrowth.® Ordeix
et al'® suggested a similar situation in feline on skin, but
no data were available regarding ear overgrowth in
allergic cats. Few signs of otitis were observed in this
group compared with the other groups. As opposed to
atopic dogs, otitis is not commonly observed in allergic
cats; hence, otitis is not considered as a major diagnostic
criterion of NFNFIHD.* However, 86% of ears presented
excessive numbers of coccoid bacteria; they were consid-
ered as numerous in 60% of ears. Only 5/26 ear canals
presenting with bacterial overgrowth showed slight or

moderate signs of otitis. Similar features occur in atopic
dogs where colonisation of the ear canal by Staphylococcus
pseudintermedius is commonly reported; in a prospective
study, it was higher than in healthy dogs and concerned
90% of dogs.!® In cats, physiopathology of atopy is cur-
rently too poorly understood to explain these data.
Furthermore, inclusion criteria comprised all types of
allergy and not only NFNFIHD. Consequently, when
there is evidence of microorganisms on aural cytology in
the absence of clinical signs, the practitioner should con-
sider investigating an underlying disease, possibly not
yet clinically apparent.

Conclusions

Although pathogenicity of yeasts and bacteria remains
unclear, Malassezia and bacterial overgrowths may be
early signs of systemic and allergic diseases, respectively.
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