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Background

Otitis externa, an inflammation of  the skin of  the external ear 
canal, is a common problem in domestic dogs. Clinical signs of  
otitis externa include erythema, edema, pain, odor, pruritus, head 
shaking and excoriations [1, 2]. The prevalence of  otitis externa has 
been estimated to be between 7.3 and 10.2% of  cases presenting 
to veterinary clinics [3-6]. Primary triggers for otitis externa in 
dogs include atopic dermatitis, food allergy, parasites and foreign 

bodies, while predisposing factors include conformation of  the 
ear, lifestyle factors causing excessive moisture in the ear canal 
and inappropriate treatment [7, 8]. In a retrospective study that 
evaluated primary causative factors for otitis externa in patients 
presented to a veterinary school, allergic dermatitis was the most 
common primary factor and was observed in 43% of  the otitis 
externa cases evaluated [9]. A similar study found that 60% of  
dogs presenting with atopic dermatitis had otitis externa [10]. 
Bacterial infections associated with otitis externa are generally 
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considered opportunistic and not primary pathogens [2] and can 
become perpetuating factors in otitis externa if  not appropriately 
treated [8]. Treatment of  otitis externa has historically focused 
on controlling the causative factors contributing to the individual 
animal’s condition [11]. Since dogs with allergic skin disease make 
up a large proportion of  the dogs with otitis externa, controlling 
allergic skin disease becomes important in the management of  
otitis externa. 

Oclacitinib (APOQUEL®) is a novel Janus kinase (JAK) inhibitor 
that has been shown to inhibit cytokines involved in pruritus 
(IL-31) and allergy and inflammation (IL-2, IL-4, IL-6 and IL-
13) [12]. Oclacitinib is currently approved for the control of  
pruritus associated with allergic dermatitis and for the control of  
atopic dermatitis in dogs that are at least 12 months of  age [13]. 
Oclacitinib has been shown to be safe and effective for long-term 
use in dogs with atopic and allergic skin disease [14]. The present 
study was designed to evaluate the potential for oclacitinib to aid in 
the control of  otitis externa in dogs with allergic skin disease. Due 
to the importance of  controlling secondary bacterial infections in 
successful treatment of  otitis externa, the present study included 
twice daily administration of  an anti-infective in the affected ears 
if  infection was present. 

Methods

This single-site study was conducted as an exploratory, clinical 
study to assess the efficacy of  oclacitinib (APOQUEL®) for the 
control of  otitis externa secondary to allergic skin disease in dogs, 
when administered in combination with a topical anti-infective 
(enrofloxacin/silver sulfadiazine; Baytril® Otic). The study was 
conducted in client-owned dogs at a private veterinary practice in 
Montgomery, Alabama, USA, and each owner provided written 
informed consent before any study procedures were performed 
on their dog. The protocol was approved by the Zoetis Ethical 
Review Board in April 2015 before the start of  the study.

Healthy dogs of  any gender, breed or mix of  breeds presenting 
with otitis externa that the investigator determined was secondary 
to allergic skin disease were evaluated for enrollment. The otitis 
externa could be in one or both ears. Dogs could not be pregnant 
or lactating, intended for breeding, and had to weigh 3.0-80.0 
kg and be at least 12 months of  age. On the day of  enrollment, 
a thorough physical examination was performed, including 
an assessment of  the tympanic membrane. The Investigator 
determined the Otitis Index Score (OTIS) by assessing the 
horizontal and vertical ear canals in each ear for erythema, edema/
swelling, erosion/ulceration and exudate using a 0-3 scale for each 
variable [1]. The odor, pain and severity of  otitis externa were 
also assessed by the investigator for each ear. A total score of  6 
in at least one ear was required for enrollment. At enrollment, the 
owner was instructed on the use of  a visual analog scale (VAS) 
for the severity of  otitis. The clinical signs considered included 
odor, discharge, redness, heat, pain, swelling, itching, irritation, 
crusts/scales, scratching and/or rubbing. A vertical line was 
present on the form for each ear, and the owner was to mark a 
single horizontal cross mark on the vertical line at the point at 
which the owner thought best reflected the condition of  that ear.
After the assessments were completed, an ear cytology sample 
was collected from each ear with clinical signs of  otitis externa for 
evaluation in the clinic’s laboratory. Separate non-sterile cotton-

tipped applicators were used to collect a sample from each ear. 
Slides were prepared immediately by rolling the swab on a new 
pre-cleaned slide lengthwise. The left ear sample was placed on 
one side of  the slide and the right ear sample was placed on the 
other side of  the slide. The slides were appropriately labeled R, 
L and the name of  the patient with pencil. Each slide was heat 
fixed for 1 minute and then stained with Diff  Quick solution 
(Jorgensen Labs) according to manufacturer’s instructions. Slides 
were evaluated under immersion oil and the presence or absence 
of  bacteria and/or yeast was recorded for each of  five random 
high power fields for each ear. After cytology sample collection 
was complete, the affected ears were cleaned using an ear cleanser 
solution (Epi-Otic®, Virbac).

Dogs with incidental health conditions requiring treatment were 
allowed to enroll if  they had been on the same treatment regimen 
(including hypoallergenic diets) for at least 6 weeks before 
enrollment and continued those treatments/diets throughout 
the study. All dogs were free of  fleas at enrollment, and there 
was no restriction on administration of  flea control products.
No dogs enrolled in this study were receiving allergen-specific 
immunotherapy. Any systemic or topical treatments with known 
or suspected antipruritic and/or anti-inflammatory properties that 
could confound the assessment of  the otitis externa secondary to 
allergic skin disease were prohibited or discontinued for periods 
prior to entry into the study similar to those recommended for 
drug withdrawal prior to intradermal testing [15]. Dogs that had 
previously been treated with oclacitinib were excluded. 

Oclacitinib and enrofloxacin/silver sulfadiazine were both 
administered at the approved label doses in this study. The dose of  
oclacitinib (0.4 to 0.6 mg oclacitinib/kg body weight twice daily) 
was determined using the dosing chart on the package insert [14]. 
The oclacitinib dose was administered directly into the mouth or 
in a small amount of  food. The enrofloxacin/silver sulfadiazine 
dose was 5-10 drops/treatment for dogs weighing 35 lb (15.9 kg) 
or less and 10-15 drops/treatment for dogs weighing more than 
35 lb twice daily, according to the package insert [16]. Following 
treatment, the ear was gently massaged to ensure complete and 
uniform distribution of  the medication throughout the external 
ear canal. At enrollment, the dispenser placed the appropriate 
number of  the correct size oclacitinib tablets (3.6 mg, 5.4 mg or 
16 mg) for 14 (±2) days of  dosing into a pill container which 
was dispensed to the owner, along with a bottle of  enrofloxacin/
silver sulfadiazine. The owner was provided instructions on how 
to administer the oclacitinib (orally) and the enrofloxacin/silver 
sulfadiazine (topically in the ear). The owner was also instructed 
on how to record dose administration and was provided with the 
appropriate forms for recording dosing and VAS assessment data.
Any abnormal health events were to be documented.

At the Day 7 (±2 days) evaluation, the investigator performed 
a physical examination, completed an OTIS score for each ear, 
performed cytology as described for the enrollment visit, and 
affected ears were cleaned with an ear cleansing solution (Epi-
Otic®). Day 14 (±2 days) was the final study evaluation. The 
Investigator performed a physical examination, determined the 
OTIS score for each ear and collected a cytology sample from 
each ear as described for the enrollment visit. The owner returned 
all study forms and remaining study medications. Owner forms 
and drug accountability were reviewed.
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Frequency distributions of  gender, spayed/neutered and breed 
were calculated. Descriptive statistics were calculated for age 
and body weight at each time point. A frequency distribution 
of  study completion was calculated. The efficacy variables were 
the Investigator OTIS score and the Owner VAS. The percent 
reduction from baseline for each variable was determined for 
each dog. Only the most severely affected ear at the enrollment 
visit was used for the OTIS summaries. Descriptive statistics were 
calculated for all four efficacy variables at each time point.

Results

Study Population

A total of  13 dogs were enrolled in this study. The owners of  
three of  the dogs did not return for subsequent visits after the 
enrollment visit, and these three cases were considered lost to 
follow-up. The data summaries include data from the 10 dogs 
that completed the study. Breeds represented include mixed breed 
(n=4), dachshund (n=2), Labrador retriever (n=2), pit bull (n=1) 
and West Highland white terrier (n=1). There were four spayed 
females, three intact females, one neutered male and two intact 
males. The ages of  the dogs that completed the study ranged 
from 3 to 12 years (mean=6.7 years; median=6.0 years) and the 
body weights at enrollment ranged from 3.6 kg to 47 kg (mean 
body weight=19.7 kg; median body weight =14.0 kg). The Day 7 
and Day 14 visits occurred between Days 5-12 (mean day 7.5) and 
Days 14-26 (mean day 15.7), respectively.

Physical Examination Findings

All dogs enrolled in this study showed clinical signs of  otitis 
externa secondary to active allergic skin disease. At enrollment, 
clinical signs of  allergic otitis externa observed included pruritus, 
hyperplasia, wax accumulation, erythema and stenosis. Clinical 
signs of  otitis externa improved in five dogs by Day 7 and had 
completely resolved in three dogs at that time. By the end of  the 
study, clinical signs of  otitis externa had completely resolved in 
seven of  the 10 dogs.

Investigator Otitis Index Scores (OTIS)

The individual animal OTIS scores for the ear that was most 
severely affected on Day 0 and the percent reduction in score 
from Day 0 are presented in Table 1. From Day 0 to Day 7, the 
OTIS scores decreased for all dogs, with the percent reduction 
in score ranging from 20.0 to 100%. From Day 7 to Day 14, 
the OTIS scores decreased for eight dogs, but increased for the 
remaining two dogs. The Day 14 OTIS scores for these two 
dogs were numerically lower than their Day 0 scores, indicating 
improvement from baseline. The percent reduction in Day 14 
OTIS scores compared to the Day 0 scores ranged from 13.6% 
to 100%.

Owner VAS Scores

Each owner assigned VAS scores for each of  their dog’s ears 
daily during the study (Table 2). Mean owner VAS scores for the 
left ear decreased each day throughout the study, while the mean 
scores for the right ear decreased daily except for Day 6 and 8. 
A summary of  the percentage reduction in owner VAS scores is 
presented in Table 2. A 50% reduction in the owner VAS scores 
for the left ear was achieved on day 4; a 50% reduction in the 
owner VAS score for the right ear was not observed until Day 10. 
On Day 14, owner VAS scores were reduced 94.7% for the left ear 
and 80.6% for the right ear.

Ear Cytology

A summary of  cytology findings is presented in Table 3. At 
enrollment, bacteria alone were found in 7/10 left ears and 7/9 
right ears, while yeast was found in 2/10 left ears and 2/9 of  right 
ears. No dog had both bacteria and yeast in either ear on Day 0. 
By Day 14, bacteria alone were found in 1/10 left ears and none 
of  the right ears, while bacteria and yeast were again found in 
1/10 right ears. Yeast alone was not found in any ears on Day 14.

Safety

No adverse events were reported during this study. Some loose 
stools were noted in one dog at study exit on Day 26, but as this 

Table 1. Individual and Mean Animal OTIS Scores and Percent Reduction in OTIS Scores.

Animal
Day

0 71 142

Score Score % Reduction Score % Reduction
01-001 22 8 63.6 2 90.9
01-002 22 15 31.8 19 13.6
01-003 14 2 85.7 0 100.0
01-004 19 0 100 0 100.0
01-005 30 19 36.7 1 96.7
01-007 20 16 20.0 0 100.0
01-008 16 8 50.0 2 87.5
01-011 23 8 65.2 0 100.0
01-012 14 5 64.3 10 28.6
01-013 17 0 100.0 0 100.0
Mean 19.7 8.1 61.7 3.4 81.7

1 Day 7 included Days 5, 7, 8 and 12.
2 Day 14 included Days 14, 15, 17 and 26.
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was 12 days after the end of  dosing, it was not considered an 
adverse event to medications used in the study.

Discussion

The results of  this study showed that administration of  oclacitinib 
with a topical anti-infective was effective for the management of  
otitis externa in dogs with allergic skin disease. In the present 
study, the OTIS scores showed mean percent reduction in the 
most severely affected ear of  61.7% on Day 7 and 81.7% on 
Day 14. Half  of  the dogs achieved OTIS scores of  0 on Day 14, 
confirming complete recovery from clinical signs of  otitis externa. 
Two dogs showed improvement on Day 7, but then a worsening 
of  clinical signs on Day 14. Both had modest improvement on 

Day 14 compared to Day 0. 

In addition to the Investigator OTIS scores, the owners also 
completed VAS assessment for each ear on each day of  the 
study. Although the percentage improvements in the VAS 
scores were comparable to percent improvements in the OTIS 
scores, improvements for individual animals did not always 
correlate between the scales. The two dogs that showed modest 
improvement on the OTIS scale had 75 and 80% reduction in VAS 
scores on Day 14, while other dogs that showed improvement 
in OTIS scores did not show improvement in VAS scores. In 
contrast to OTIS score, the owner VAS was a single subjective 
assessment that included all of  the animal’s clinical signs in one 
global score. Thus it is not surprising that there was not perfect 

Table 2. Summary of  Owner VAS Scores (cm) and mean percentage reduction of  VAS Scores.

Ear Day No. of  Animals Mean VAS score Mean % reduction in VAS score

Left

1 10 7.8
2 10 6.4 18.6
3 10 4.8 39.5
4 10 3.9 52.0
5 10 3.8 53.6
6 10 3.6 55.6
7 10 3.5 55.8
8 10 3.2 61.2
9 10 2.9 65.0
10 10 2.2 73.3
11 10 2.0 74.8
12 10 1.6 80.0
13 10 1.3 83.2
14 9 0.4 94.7

Right

1 10 5.9
2 10 4.8 16.5
3 10 3.3 42.5
4 10 3.0 42.5
5 10 2.9 44.4
6 10 3.1 34.6
7 10 2.5 48.5
8 10 2.5 49.1
9 10 2.3 48.2
10 10 1.9 53.1
11 10 1.5 62.4
12 10 1.4 67.6
13 10 1.2 70.5
14 9 0.3 80.6

Table 3. Summary of  Cytological Findings.

Ear Day
Organism

Bacteria Yeast Both Neither
n % n % n % n %

Left
0 7 70.0 2 20.0 0 0.0 1 10.0
7 3 30.0 0 0.0 0 0.0 7 70.0
14 1 10.0 0 0.0 0 0.0 9 90.0

Right
0 7 77.8 2 22.2 0 0.0 0 0.0
7 1 10.0 1 10.0 1 10.0 7 70.0
14 0 0.0 0 0.0 1 10.0 9 90.0
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correlation between the 2 scores. 

Historically, otitis externa has been managed through ear cleaning 
and application of  topical anti-infective products (antibiotics 
and antifungals) and NSAIDs [17]. Systemic glucocorticoids 
and antibiotics are administered in more severe cases [11, 17]. 
Oclacitinib may become an additional effective tool for the 
management of  the clinical signs of  otitis externa secondary to 
allergic skin disease. It is important to emphasize that oclacitinib 
would not be indicated in dogs with otitis externa not associated 
with primary allergic disease, where the primary underlying 
disease may instead be parasitic infestations, foreign bodies, or 
endocrinopathies.

Oclacitinib is approved for the control of  pruritus associated 
with allergic dermatitis and for the control of  atopic dermatitis in 
dogs. In a study of  oclacitinib for the control of  pruritus and skin 
lesions associated with allergic dermatitis, there was already a 30% 
reduction in pruritus VAS after 24 h, and successful reduction 
of  pruritus (2 cm decrease in the VAS) was achieved in 44% of  
oclacitinib-treated dogs after 24 h [18]. The onset of  action for 
oclacitinib was rapid in the present study as well, when oclacitinib 
was administered for the treatment of  otitis externa secondary to 
allergic skin disease. Owners reported Day 3 VAS reductions of  
39.5% in the left ear and 42.5% in the right ear.

No adverse events were observed by the owners or reported to 
the investigator in this study, providing supportive evidence of  
safety of  oclacitinib in this population of  dogs [18].

The small size of  this study limits the conclusions that may be 
drawn. While the cases enrolled had all been diagnosed with 
allergic skin disease, the small number of  animals limits the 
variety and severity of  cases that were enrolled. Only one dog 
had been diagnosed with food allergies before being enrolled in 
this study. This dog responded well to treatment, and was one of  
the dogs with an OTIS score of  0 on Day 14. The percentage of  
dogs with food allergies in the present study was consistent with 
previous findings that found 7% of  the cases with atopy had pre-
diagnosed food allergies [10]. Another possible limitation was the 
low percentage of  cases that had yeast infections at enrollment. 
In the present study, yeast was observed in 20% of  the left ears 
and 22.2% of  the right ears at enrollment. In contrast, Malassezia 
pachydermatis was isolated from 73% of  samples from cases with 
bilateral otitis externa when each ear was sampled independently 
[19]. It is not known how these differences may have impacted the 
outcome of  the study.

Conclusions

The results of  this single-arm single-site unmasked study suggest 
that oral administration of  oclacitinib orally together with a 
topical anti-infective applied to affected ears twice daily for 14 
days is effective for the management of  otitis externa secondary 
to allergic skin disease in dogs. Additional larger controlled, 
blinded studies are warranted to further evaluate this potential 
indication for oclacitinib.
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