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ABSTRACT

Isolates of Pseudomonas aeruginosa (167) were obtained from 528 samples of canine otitis externa,

identified by biochemical reactions and tested for susceptibility to 10 antimicrobials. The most effective

drug was ciprofloxacin. The study reports alarming resistance among P. aeruginosa isolated from canine

otitis externa samples in Rio de Janeiro, Brazil.
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Canine otitis externa is one of the most frequent canine
infections, and is estimated to affect 5 to 20% of the dogs. It
commonly occurs as a secondary complication of primary
factors that initiate inflammation within ears, such as atopic
dermatitis, cutaneous adverse reactions to food, foreign bodies,
ectoparasites, metabolic diseases, keratinization abnormalities,
and autoimmune diseases (5).

The most common pathogens in the etiology of otitis
include members of the Staphylococcus genus (8, 9) and Gram-
negative rods. Despite Gram-negative microorganisms are not
routinely cultured from the normal ear canal, Proteus mirabilis,
Klebsiella pneumoniae, Escherichia coli and Pseudomonas
aeruginosa have been described and cannot be neglected as
agents of canine otitis externa (5).

Pseudomonas aeruginosa is a Gram-negative rod which is
nonspore forming and aerobe. In dogs, P. aeruginosa have

already been reported on otitis media/external infections (4, 6).

The bacterium can be resistant to all classes of antimicrobial
agents making it especially difficult to successfully treat
patients with compromised immune defenses (8). Due to the
presence of several drug efflux systems and porins, P.
aeruginosa is intrinsically resistant to a wide range of
antimicrobials

including benzylpenicillins,

aminobenzylpenicillins, ~carboxypenicillins, 1% and 2™

generation cephalosporins, chloramphenicol and tetracyclines
(6).

The purpose of the present study was to determine the
antimicrobial resistance of Pseudomonas aeruginosa isolates
obtained from dogs with otitis externa in Rio de Janeiro, Brazil.

Samples were obtained from 528 adult (> two years) dogs
unmedicated for at least 15 days diagnosed with otitis externa
(local pain, pruritus, erythema, ear discharge or desquamation).
The samples were collected over a 2-year period (2007-

2009). Cotton swabs were used to collect samples, inoculated
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into Brain Heart Infusion broth (Difco — New Jersey, USA) and
incubated at 37°C. Only one sample from each dog was studied,
even if both ears presented with clinical signs. If bacterial growth
occurred after 24h of incubation, smears were made, Gram-
stained, and examined microscopically. Samples with morphology
of Gram-negative rods were transferred to MacConkey’s agar and
Pseudomonas agar (Merck — New Jersey, USA). Isolates in pure
culture were identified on the basis of colony morphology, Gram
staining, pigment production (pyocyanine and pyoverdin), oxidase
test, motility, aerobic fermentation of glucose, lactose, maltose and
mannitol, arginine and lysine utilization, nitrate reduction,
production of urease and DNAse, ONPG (orthonitrophenyl-beta-
D-galactopyranoside) test, acetamide and esculin hidrolysis, and
susceptibility to polimyxin, according to Koneman et al. (7).
Antimicrobial susceptibility to a panel of 10 antimicrobial

agents most commonly used in our community and according to

Antimicrobial resistance of P. aeruginosa

CLSI recommendation was determined (2,3) (Table 1).
Aminoglycosides were represented by amikacin (AMI — 30pg)
gentamicin (GEN - 10ug), tobramicin (TOB - 10pg) and
neomycin (NEO - 30pg), while fluoroquinolones were represented
by ciprofloxacin (CIP - 5 pg), norfloxacin (NOR - 10pg) and
enrofloxacin (ENO - 5pg). Cephalosporins were represented by
ceftriaxone (CRO - 30pg) and ceftazidime (CAZ - 30pg).
Polymyxin B (POL - 300pg) was also tested. All drugs were tested
to all isolates with exception of amikacin, ceftriaxone and
ceftazidime that were tested to 125 samples. Others drugs with
anti - Pseudomonas activity such as Carbapenems (Imipenem and
Meropenem), Cephems, Monobactams and Lipopeptides were not
tested in this study since they are not commonly prescribed in the
veterinary practice. After measuring the antimicrobial zone
diameters, the isolates were categorized as sensitive or resistant to

the drug.

Table 1. Antimicrobial resistance of 167 Pseudomonas aeruginosa isolates obtained from 528 unmedicated dogs with otitis

externa from Rio de Janeiro, Brazil

Antimicrobial Resistance
N %

CIP 23 13.8
ENO 106 63.6
NOR 31 18.4
GEN 119 71.4
NEO 158 94.7
TOB 109 65.4
AMI* 85 70.4
POL 91 54.4
CRO* 76 60.8
CAZ* 66 52.8

* tested for 125 of the P. aeruginosa isolates.

CIP - Ciprofloxacin; ENO - Enrofloxacin; NOR - Norfloxacin; GEN - Gentamicin; NEO -
Neomycin; TOB - Tobramycin; AMI — Amikacin; POL - Polymyxin B; CRO — Ceftriaxone; CAZ

— Ceftazidime

Hundred and sixty-seven out of the 528 studied samples
yielded Pseudomonas aeruginosa in pure culture, representing
31.6% of the total isolates. These isolates were all resistant to
multiple antimicrobial classes, including intrinsic as well as
acquired resistance to newer synthetic antimicrobial agents that
are commonly used in canine practice.

Highly variable susceptibility profiles were observed

among these isolates, what has been extensively discussed (11,

12). For example, some isolates were resistant to the
aminoglycosides (amikacin, gentamicin, and tobramycin) while
susceptible to the fluoroquinolones and vice versa.

With regards to cephalosporins, significant rates of
resistance were presented, with 60.8% resistant isolates to

ceftriaxone and 52.8% to ceftazidime. These results agrees
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with other studies which also observed high rates of resistance
to cephaloporins ranging from 97% to 100% (11).

Resistance to aminoglycosides was frequently observed;
neomycin and gentamicin were the less effective drugs of this
class, with 94.7% and 71.4% of the isolates being resistant,
respectively. Additionally, tobramycin did not present good
efficiency rates, since 65.4% of the isolates were resistant to
this drug. These findings clearly contrast with findings of a
recent study conducted in Canada (11) that reported P.
aeruginosa isolates coming from canine otitis externa to be
highly susceptible to those drugs (11).

In relation to the class of the fluoroquinolones,
ciprofloxacin and norfloxacin demonstrated very similar rates
of resistance, with 13.8% and 18.4% of resistant strains,
respectively, while ciprofloxacin was the most effective drug
of this study. The high susceptibility to the fluoroquinolones
was expected, since other studies also highlight the efficiency
of drugs from this class in the treatment of P. aeruginosa
canine infections (13). Ciprofloxacin have been reported (11)
to be the best drug among the fluoroquinolones, with only 16%
of isolates presenting resistance to this drug.

What was unexpected was the high rate of resistance to
enrofloxacin, since 63.6% of the isolates recovered in this
study were resistant to this drug, what contrasts to other reports
(11) of only 31% of resistant isolates to enrofloxacin. This
phenomenon of a high resistance to enrofloxacin not being
accompanied by other fluoroquinolones has already been
reported in studies regarding canine hosts (13).

In conclusion, the antimicrobial resistance of P.
aeruginosa isolates taken from cases of canine otitis externa
demonstrates an alarming scenario in Rio de Janeiro, Brazil.
Those data would also argue for the early consideration of

culture and sensitivity testing in the management of cases of

otitis externa that are not responding to empiric therapy.
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