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Abstract: The purpose of this research was to investigate the presence of secondary bacterial or yeast
contamination of otitis externa in dogs and to analyze the antimicrobial susceptibility of those microorganisms.
Clinical mamnifestations of external otitis were evaluated. Samples from the ear canal of 42 dogs with otitis externa
were submitted to direct microscopic examination and cultured in blood agar and Sabouraud dextrose agar with

chloramphenicol and cycloheximide. Otitis externa was more frequent in dogs between 2 and 5 year old 19 cases
(55.9%0) followed by up to 2 years 9 cases (26.5%). The most common dog breeds affected from otitis externa
were crossbred (23.8%), German shepherd (16.6%0) followed by cocker spaniel (14.3%) and Fox terrier (11.9%).
Among 42 swab ear samples from dogs with otitis externa, microorganisms were isolated in 50% of cases as

mono-infections (21 cases), involving mamly Staphylococcus pseudintermedius (10 cases), followed by
Malassezia pachydermatis (8 cases), Streptococcus spp. (2 cases) and Staphylococcus aureus (one case) and
other cases (13) as poly-infections (31%). The other microbial agents Proteus mirabilis in 4 cases,
Pseudomonas aeruginosa in 5 cases and Staphylococcus aureus in 2 case were found also in poly-infection.

All of the bacterial isolates tested were highly susceptible to amoxicillin-clavulanic acid, gentamycmn,
chloramphemcol and resistant to ampicillin, lincomycin and streptomycin.
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INTRODUCTION

Otitis externa 1s the inflammation of the external ear
canal. The camne auditory canal 13 an environment
vulnerable to any change, anatomic and physiologic
alternations can set off the development of a microclimate
which favors microorganism proliferation (August, 1988;
Gotthelf, 2000). The disease 1s more frequent i1 dogs than
in cats and can be caused by many different factors. Some
of these factors (such as parasites, Foreign bodies and
allergies) appear to directly cause the inflammation whle
others (such as certain bacteria and yeasts) perpetuate
the condition. Dogs with long pendulous ears are most
commonly affected (August, 1988). Microorganisms are
seen as perpetuating factors as they are responsible for
the aggravation of the process. Bacteria and yeasts are
opportunists and not primary pathogens causing solely
otitis externa but they found a favorable medium for
growth provided that another cause 1s present (Rosser,
2004). Common orgamsms 1solated from dogs with otitis
externa include Staphylococcus spp., Proteus spp.,
Pseudomonas spp., Streptococcus spp., Escherichia coll,

Klebsiella spp. and Pasteurella spp. (Petersen et al.,
2002). Malessezia pachydermatisis an important pathogen
1n veterinary medicine. This yeast 1s also one of the most
frequent microorganisms associated to external otitis in
dogs (Crespo et al., 2002). In most of the previous
studies, the antibiotic  susceptibility of the
microorganisms isolated from dogs with otitis externa
1s variable (Martin ef af., 2000; Petersen et af., 2002,
Harihan et al., 2006). The objectives of this research were
to investigate the microbial agents that complicate otitis
externa n dogs, assess the frequency of these
microorgamsms in relation to age and breed and to
determine their susceptibility to the antibiotics.

MATERIALS AND METHODS

The study was performed in 42 dogs with clinical
signs of external otitis, classified according to age and
breed. We paid attention to patient with umlateral or
bilateral ear dropp, head shaking, pruritus, erythema,
pain when palpated, thickening of the ear mucosa and
increased amount of cerumen. All infected dogs had not
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received any topical and/or systemic antibacterial or
antifungal medication according to their recorded medical
history. Samples were collected from different private
veterinary climces in Kosovo. All dogs were examined
before sampling through general climcal and otoscopic
examination. The samples were taken by sterile cotton
swabs and were immediately transferred to the laboratory
for culture. Samples from the swabs were cultured onto
modified Dixon medium and Sabouraud dextrose agar
containing chloramphenicol (0.5%) and cycloheximide
(0.5%). All the plates were mcubated at 37°C for
about 7 days. For bacterial isolation the samples were
cultivated on blood agar containing 5% sheep blood,
MacConkey agar (Difco) and Manmtol salt agar. Cultures
were incubated aerobically for 24-48 h at 37°C. After
mcubation, 1solated microorganisms were 1dentified
according to conventional microbiological methods and
according to biochemical test. This study was conducted
between April 2014 and March 2015. Tsolates were tested
for antimicrobial susceptibility on Mueller Hinton Agar
(HIMEDIA) by disk diffusion method. The followmg
antibiotic disks were tested: pemicilin P (10 IU),
chloramphenicol (30 pg), ampicilin A (10 pg),
amoxycillin-clavulanic acid AMC (30 ug), oxytetracycline
T (30 ug), lincomycin (15 pg), streptomycin S (10 ug) and
gentamycin CN (10 ug).

RESULTS

A total of 42 cases of otitis externa in dogs were
included in study. The age of the affected dogs ranged
from 2 years to >8 years. As shown in Table 1, the
frequency of otitis externa was found more in dogs
between 2 and 5 years old 19 cases (55.9%) followed by
up to 2 years 9 cases (26.5%). In the present investigation,

the most common dog breeds affected from otitis externa
were crossbred (23.8%), German shepherd (16.6%)
followed by cockerspaniel (14.3%) and Fox terrier (11.9%).
Out of the 42 ear swab samples that were taken from dogs
with otitis externa, 8 of the samples did not contain
pathogenic microorganisms while 34 (80.9%) were
processed and different microorganisms were isolated.
The distribution of microorganisms by species are
reported in Table 2. Among the 34 positive samples for
microbiological tests, mono-infection were observed only
in 21 samples (50%). Staphylococcus pseudintermedius
was 1solated as a single microbial species m 10
(23.8%) cases of dogs of the otitis externa, followed
by M. pachydermatis in 8 cases (19%), Streptococcus
spp. in 2 case (4.8%) and Staphylococeus aureus in one
case (2.4%). Two and three microbial species were
involved and isolated from 18 samples: 16 samples
with 2 microbial specie and 2 with three pathogens.
The most frequent microbial agents involved in poly
infections (with 2 and three microbial species) were also
M. pachydermatis in 9 (21.4%) cases of animals of the
otitis externa and Staphylococcus pseudintermedius in 8
cases (19.1%). Other bacteria such as Proteus mirabilis,
Staphylococcus aureus and Pseudomonas aeruginosa
were involved and isolated only in 4, 2 and 5 cases of
dogs of the otitis externa, respectively, in association to
Staphylococcus pseudintermedius or M. pachydermatis
in poly-nfections. The results of the antimicrobial
susceptibility testing of the 5 common bacterial 1solates in
this study are reported m Table 3. In present study,
Staphyvlococcus pseudintermedius 1solates tested (18)
from dogs with otitis externa were highly susceptible to
amoxicillin-clavulanic acid (89%), gentamycin (61%),
chloramphenicol (75%) and the most resistant to ampicillin
(61%), lincomyein (67%) and streptomycin (66%).

Table 1: Tsolation of bacteria/veast from dogs with otitis externa based on breed and age

Age of dogs

No. of samples
Breeds examined Positive sample isolate Up to 2 year 2-5 year 5-8year =8 year
German shepherd 8 T (16.6%) 2 4 1 0
Rattweiler 4 4(9.5%) 1 3 0 0
Pekingese 2 1(2.4%) 0 1 0 0
Crossbred 12 10 (23.8%) 2 5 2 1
Siberian husky 2 1(2.4%) 0 1 0 0
Cocker spaniel 8 6(14.3%) 2 4 0 0
Fox terrier 6 5(11.9%) 2 1 2 0
Total 42 34 (80.9%) 9 (26.5%) 19 (55.9%) 5 (14.7%) 1(2.9%)
Table 2: Microorganisms isolated firom the otitis externa of 42 infected dogs
Microbial scpecies Intected dogs no. of isolates Percentage
Single specie: Staphylococcus pseudinge rmediuy 10/42 23.8
M pachydermatis 8/42 19.0
Streplococcus spp. 2/42 4.8
Staphviococcus aureus 1/42 2.4
2 species: Staphylococcus pseudintermedins+M pachvdermearis+Proteus mirabiliy 4442, 2042 9.5/4.5
M pachyvdermatis+ Pseudomonas aeruginosatStapiviococcus aureils 342, 2/42 7.1/4.8
3 species: Staphylococcus pseudoirgermedins+Psendomonas aeruginosa+Proteus mirabilis 242 4.8
No growth 8/42 19.0
Total 34/42 100
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Table 3: Antimicrobial susceptibility rate of bacteria isolated from dogs with otitis externa

Tested antimicrobial drug

Amoxicillin/

clavulanic

acid Armpicillin Gentany cin Chloramphenicol — Penicillin G Lincormycin Streptoimy cin
Bacterial isolates 5% R% 8% R% 5% R% 8% R% 5% R% 5% R% 5% R%
S. pseudintermeditis n=18 89 11 39 61 61 39 75 45 56 44 33 67 44 66
S. aurensn =3 100 0 33 67 67 33 67 33 33 67 33 67 33 67
Steptococcus spp.n=2 100 0 50 50 100 0 100 0 50 50 50 50 0 100
Proteus mirabifis n=4 75 25 25 75 75 25 75 25 100 0 0 100 50 50
Ps. geruginosan =3 100 0 0 100 67 33 67 33 100 0 33 67 33 67

Streptococcus spp., 1solates were the most susceptible to
amoxicillin-clavulanic acid, gentamicin and
chloramphenicol (100%) but resistant to ampicillin,
penicillin G, lincomycin (50%) and streptomycin (100%).
All  1solates of Pseudomonas aeruginosa were
sensitive to amoxicillin-clavulanic acid, penicillin G but,
resistant to ampicillin.

DISCUSSION

Otitis externa mfection in dogs has become a problem
among dogs in our country in Kosovo. The results of this
study showed that this infection occurred more m dogs
between 2 and 5 year old in 19 cases (55.9%). These
findings were almost in accordance with results of other
studies (Lilenbaum et al., 2000, Choi et al, 2001).
However, other researchers report a higher incidence in
the 5-8 year old group of dogs with otitis externa (August,
1988). The most common dog breeds affected from otitis
externa were crossbred (23.8%), German shepherd (16.6%)
followed by cocker sparel (14.3%) and Fox terrier (11.9%).
These breeds are predisposed to recurrent otitis (Muse,
2000) and the findings in this study are almost similar with
report of other researchers (Fraser ef af,, 1969, Sharma and
Rhoades, 1975; Choi et al., 2001). Various microorganisims
may be involved in the otitis externa infection in dogs. In
our study, Staphylococcus pseudintermedius was the
most commonly isolated microorganism involved in mono
and poly-infection of otitis externa (16 cases or 48.1%),
followed by M. pachydermatis (15 cases or 35.6%). Our
data about the most frequent 1solates m otitis externa of
dogs are similar to those previously reported by other
researchers (Petersen et al., 2002; Hariharan et al., 2006).
Malassezia  pachydermatis is  considered as a
secondary cause of dog otitis extemna (Scott et al., 2001,
Crespo et al., 2002). Staphylococcus pseudintermedius
was the sole 1solate m 10 (23.8%) cases of dogs with otitis
externa, while in 4 (9.5%) cases were found to coexist with
M. pachydermatis and m 4 (9.5%) cases with other
microorganisms. Malassezia pachydermatis was the sole
1solate n 8 (19%) cases of dogs with otitis externa while
with other microorganisms was found to coexist in

9 (21.4%) cases of dogs with otitis externa. The findings
in the present study were different to those reported
by Bourtzi-Hatzopoulou et al. (2003) and Petrov et al.
(2013). Other bacteria such as Proteus mirabilis,
Staphylococcus aureus and Pseudomonas aeruginosa
were involved and isolated with other microorganisms
only in 4, 2 and 5 cases of dogs of the otitis externa,
respectively. A similar species of bacterial infection in
dogs with otiis externa were found by Sapierzynski
(2009).

Otitis externa infection in dogs and its treatment 1s an
important part of veterinary practice. Antibiotic sensitivity
testing in veterimary practice is also an essential tool for
treatment. All of the bacterial isolates tested (34) were
highly susceptible to amoxicillin-clavulamic acid,
gentamycin, chloramphenicol and resistant to ampicillin,
lincomyemn and streptomycin. All streptococcal 1solates
were sensitive to amoxicillin-clavulanic acid, gentamycin
and chloramphemcol (100%) but resistant to streptomycin
(100%). Resistance was most frequently detected to
ampicilling lmcomycin (S. pseudintermedius, S. aureus,
Proteus wmirabilis and Pseudomonas aeruginosa),
streptomycin  (S.  pseudintermedius, S.  aureus,
Streptococcus  spp., Fseudomonas aeruginosa) and
Penicillin G (S. aureus). All Proteus mirabilis 1solates
were sensitive to penicillin G (100%) but resistant to
licomyein (100%). The majority of Staphylococcus aureus
strains were resistant to streptomycin, lincomycin,
penicillin G and ampicillin (67%). The findings of our
study indicate that the antimicrobial sensitivies of the
bacteria 1solated from dogs with otitis externa are variable.

CONCLUSION

The results of tlus study indicated that the most
commonly isolated microbial agents from canine otitis
externa were Staphylococcus pseudintermedius and
Malassezia pachydermatis. The present study indicates
that amoxicilin-clavulanic acid, gentamicin,
chloramphenicol and penicillin G could be the most
effective antibiotics for the treatment of otitis externa
caused by these bacterial agents.
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