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Background - Dogs with atopic dermatitis are prone to sensitization to environmental allergens due to
increased skin permeability; the effect of treatments on epicutaneous sensitizations is unknown.

Hypothesis/objectives — To evaluate if oclacitinib (i) prevents new sensitizations and (ii) affects skin barrier
function.

Animals - Atopic beagle dogs.

Methods - Aim 1. Ten dogs were randomly assigned to placebo or oclacitinib while exposed epicutaneously to a
novel allergen. Sensitization was assessed using serum allergen-specific IgE and clinically by development of
skin reactions at the site of allergen application. Time to develop dermatitis and allergen-specific IgE were com-
pared between groups. Aim 2. Eight dogs were randomly assigned to placebo or oclacitinib for four weeks and
challenged with an allergen known to trigger flares. After a four week wash-out, dogs were crossed-over and the
protocol repeated. Transepidermal water loss (TEWL) was measured on days 0 and 28 of each arm.

Results — Aim 7. Oclacitinib significantly increased (P = 0.006) time to develop skin reactions compared to pla-
cebo. Four (of five) dogs receiving oclacitinib failed to develop skin reactions, whereas all placebo dogs developed
dermatitis. There were no significant differences in allergen-specific IgE between groups. Aim 2. TEWL results
were difficult to interpret. Significantly higher values were detected from the axilla in placebo compared to oclac-
itinib-treated dogs (P = 0.047). TEWL values were significantly higher from the inguinal area in oclacitinib
(P = 0.039) treated dogs but not placebo at the end of the study.

Conclusions and clinical importance - Clinically, oclacitinib delayed development of dermatitis at the site of
allergen application. TEWL results were difficult to interpret and additional studies are required for clarification.

Introduction

Atopic dermatitis (AD) is a chronic disease resulting from a
combination of genetic and environmental factors." Allergic
sensitization to environmental allergens is common and
exposure to allergens can increase the severity of AD.'
Impairment of the skin barrier has been described in atopic
dogs?® and increases the risk for epicutaneous sensitiza-
tion.* It is currently unknown how systemic drug treatment
for canine AD affects the rate and frequency of new aller-
gen sensitization. Oclacitinib, a JAK inhibitor, is approved
for the treatment of canine allergic dermatitis. JAK inhibi-
tors can affect antigen-presenting cells® and skin barrier
function;® oclacitinib could therefore potentially interfere
with allergen sensitization. Our primary aim was to investi-
gate if oclacitinib affected epicutaneous sensitization using
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a placebo-controlled prospective design. A colony of atopic
beagle dogs was used in a controlled environment with
standardized allergen exposure.” The second aim was to
investigate the effect of oclacitinib on skin permeability by
measuring transepidermal water loss (TEWL).

Materials and methods

All procedures were approved by the Institutional Animal Care and
Use Committee.

Aim 1

Animals

Ten atopic beagles previously sensitized epicutaneously to both envi-
ronmental and food allergens and housed in a controlled allergen
environment were used.”€ There had been no prior exposure to Ber-
muda grass allergen. At the time of the study, the dogs were 8 years
old. There were four females and six males. The dogs were fed Hill's
Science maintenance diet (Topeka, KS, USA). The dogs had func-
tional and ultrastructural impairment of the skin barrier function with
increased TEWL compared to age-, gender- and breed-matched con-
trol dogs.>1° Skin barrier alterations described were similar to those
reported for spontaneous canine AD and predispose the dogs to epi-
cutaneous sensitization.
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Protocol for allergen exposure

No tape stripping of the skin was permitted. A novel allergen (Ber-
muda grass) was applied epicutaneously twice a week for up to four
months. Bermuda grass allergen extract at a concentration of
40,000 PNUs/mL diluted to 50% in glycerin (Greer; Lenoir, NC, USA)
and a crude Bermuda grass Cynodon dactylon pollen extract at a dilu-
tion of 50 mg/mL in PBS/50% glycerin (Nelco Laboratories Inc; Deep
Park, NY, USA) were used. A dropper bottle was used to apply 2.6 mL
of the grass extract to the left thorax and the same volume of the
crude pollen to the right thorax twice a week. When either site devel-
oped any positive skin reaction (including macules of erythema,
papules), the dog was withdrawn from the study and the allergen
exposure ceased. The time to develop positive skin reactions was
compared between groups. The investigator evaluating the skin reac-
tions was unaware of group allocation. Dogs that did not react by four
months were exposed again twice a week for one week after a two
week drug withdrawal to verify that the absence of skin reactions was
due to lack of sensitization rather than concurrent drug administration.

Treatment protocol

Dogs were randomly assigned to placebo or oral oclacitinib. Oclac-
itinib (Apoquel®, Zoetis; Kalamazoo, MI, USA) was administered
orally at 0.4-0.6 mg/kg twice daily, 12 h apart, for two weeks and
then once every 24 h.

Monitoring of allergic sensitization

Development of allergic sensitization was evaluated clinically and
immunologically by monitoring for positive skin reactions at the site
of allergen application. The application site was checked at 6 and
24 h after application for signs of erythema, macules and/or papules
consistent with a positive response. If a positive result was recorded,
then allergen exposure was not repeated.

Serum IgE monitoring

Blood samples to measure Bermuda-specific IgE were collected on
Day 0 and every 30 days. Blood samples (4 mL) were sent to Heska
(Fort Collins, CO, USA) for measurement of allergen-specific IgE
using the Heska Allercept® detection system, results were provided
in proprietary units.

Statistical analysis

The sensitization data were analysed by the Kaplan—Meier survival
analysis and the IgE data were analysed by independent t-test (one-
tailed) between groups.

Aim 2

Animals

Eight atopic beagles were used in a cross-over design. Each dog was
randomly assigned to either placebo or oclacitinib group (same dose
and protocol as for Aim 1) for four weeks and challenged with an
allergen to which they had been previously sensitized and were
known to respond (house dust mite Dermatophagoides farinae).
Allergen exposure was done epicutaneously three times a week as
described previously."" After four weeks, a wash-out period of four
weeks with no allergen or drug exposure was observed and dogs
were crossed over.

TEWL measurements

Measurement of TEWL was conducted on days 0 and 28 of each
arm of the study. A closed chamber evaporimeter (VapoMeter, Delfin
Technologies Ltd; Kuopio, Finland) was used at an ambient tempera-
ture of 20-26°C. Dogs were permitted 30 minutes to acclimatize
prior to TEWL measurements. All readings were collected in triplicate
and the mean was used for statistical analysis. Three unclipped areas
were evaluated: concave surface of pinnae, axilla and inguinal areas.
These sites were selected because they are typically affected sites
in canine AD and a significant difference in TEWL had been reported
in atopic dogs when compared to healthy control dogs."®
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Statistical analysis

For TEWL the Wilcoxon signed rank test, matched two-tailed variant
for the between-groups effect at each time point was done. The
within-group difference was analysed using paired two-tailed
Student’s t-test. Significant values were at P < 0.05.

Results

A significantly increased (P = 0.006) time to development
of positive skin reactions was observed in the oclacitinib
group compared to placebo (mean: 14.5 + 1.562 versus
7.2 + 1.5 weeks). Figure 1 demonstrates the response
of each dog. Four (of five) dogs receiving oclacitinib failed
to develop positive skin reactions by the end of four
months. These dogs also did not develop dermatitis after
oclacitinib was stopped and with further epicutaneous
exposure to Bermuda allergen. ANOVA showed no statis-
tically significant difference in allergen-specific IgE
between treatment and placebo groups and over time.

Significantly higher values for TEWL were detected in
the axilla region of placebo dogs compared to the oclac-
itinib-treated group (P = 0.047). In the inguinal area, a sig-
nificant increase of TEWL was detected in the oclacitinib-
treated group (P = 0.039) but not in the placebo group
from days 0 to 28.

Discussion

In this pilot study, treatment with oclacitinib significantly
delayed the development of positive skin reactions in a
colony of dogs with atopic dermatitis. This colony of dogs
readily develops dermatitis after epicutaneous allergen
exposure and this has been reproducible with multiple
allergens, testing multiple litters and generations of dogs.
The mechanisms behind this inhibitory effect are not
known at this time.

The evaluation of the effects on IgE and TEWL did not
detect any significant differences. The relationship
between circulating allergen-specific IgE and develop-
ment of dermatitis is controversial but it is widely
accepted that IgE may not predict the development of
disease nor correlate with disease severity. A lack of an
effect on allergen-specific IgE in dogs that develop der-
matitis is not surprising.

Transepidermal water loss has been linked to the integ-
rity of the stratum corneum and measurements of TEWL
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Figure 1. Atopic beagle dogs exposed epicutaneously to a novel
allergen and receiving placebo or oclacitinib.

Weeks to positive skin test reactivity (sensitization) for each dog.
Although all dogs in the placebo group became sensitized, only one
dog in the oclacitinib group developed a positive reaction.
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are commonly used to assess skin barrier function in
dogs,'? a method that has significant limitations due to
substantial variability of results. In the present study, a
closed chamber device was used and dogs were acclima-
tized for 30 min prior to collecting measurements to mini-
mize variability due to technical or environmental
reasons. Other factors including blood flow also may
affect TEWL. Studies with small numbers of subjects can
have results that are difficult to interpret due to variability.
The increase of TEWL from the inguinal region in the
oclacitinib-treated group is of interest. It could be specu-
lated that oclacitinib actually worsens the skin barrier,
although the results in the axilla region contradict this
finding. Further studies are indicated to effectively
address the question of barrier function in this context.

In conclusion, a delay in sensitization in the oclacitinib-
treated group was found. The reasons for the delay are
unknown. Additional studies to evaluate skin barrier func-
tion using a larger number of dogs and the effects on anti-
gen presenting cells are indicated.
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Contexte - Les chiens atopiques sont sujets a la sensibilisation aux allergénes environnementaux en rai-
son d'une augmentation de la perméabilité cutanée; I'effet des traitements sur la sensibilisation épicutanée
n'est pas connue.

Hypotheses/Objectifs — Déterminer si|'oclacitinib (i) prévient les nouvelles sensibilisations et (i) affecte la
fonction barriére cutanée.

Sujets — Des chiens beagles atopiques.

Méthodes - Objectif 1. Dix chiens ont été répartis au hasard entre placebo et oclacitinib et soumis a une
exposition épicutanée d'un nouvel allergene. La sensibilisation a été évaluée par sérologie spécifique
d'allergéne et cliniguement par le développement de réactions cutanées au site de I'application de
I'allergéne. Le temps de développement de la dermatite et des IgE spécifiques d'allergene ont été com-
parés entre les groupes. Objectif 2. Huit chiens ont été répartis au hasard entre placebo et oclacitinib pen-
dant quatre semaines et provoqués avec un allergéne connu pour déclencher des crises. Apres quatre
semaines de blanc thérapeutique, les chiens ont été changés de groupe et le protocole répété. La TEWL
(transepidermal water loss) a été mesurée a jours 0 et 28 pour chague membre.

Résultats — Objectif 1. L'oclacitinib a significativement augmenté (P = 0.006) le temps de développement
des réactions cutanées comparé au placebo. Quatre (sur cing) des chiens recevant de I'oclacitinib n'ont
pas développé de réactions cutanées tandis que tous les placebo ont développé une dermatite. Il n'y avait
pas de différence significative dans les IgE spécifiques d'allergéne entre les groupes. Objectif 2. Les résul-
tats de TEWL étaient difficiles a interpréter. Des valeurs significativement plus élevées étaient détectées
des plis axillaires des placebo comparé aux chiens recevant de I'oclacitinib (P = 0.039) mais pas des pla-
cebo a la fin de I'étude.

Conclusions et importance clinique - Cliniquement, I'oclacitinib retarde le développement de dermatite
au site d'application de l'allergéne. Les résultats de TEWL étaient difficiles a interpréter et des études
supplémentaires sont nécessaires pour clarification.
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Resumen

Introduccion - Los perros con dermatitis atopica son propensos a la sensibilizacién a alérgenos ambienta-
les debido a una mayor permeabilidad de la piel; el efecto de los tratamientos en las sensibilizaciones epi-
cutédneas es desconocido.

Hipotesis/objetivos — Evaluar si oclacitinib (i) previene nuevas sensibilizaciones v (ii) afecta la funcion de
barrera cutanea.

Animales - Perros beagle atdpicos.

Métodos - Objetivo 1. Diez perros fueron asignados al azar a tratamiento con placebo u oclacitinib mien-
tras se exponian epicutdneamente a un nuevo alergeno. La sensibilizacién se evalud utilizando IgE sérica
especifica de alergeno y clinicamente mediante el desarrollo de reacciones cutdneas en el sitio de apli-
cacién de alérgenos. Se compard el tiempo para desarrollar dermatitis y producir IgE especifica de alérgeno
entre los grupos. Objetivo 2. Ocho perros fueron asignados aleatoriamente a tratamiento con placebo u
oclacitinib durante cuatro semanas y fueron desafiados con un alergeno conocido por desencadenar reac-
ciones de hipersensibilidad. Después de un periodo de lavado de cuatro semanas, se cruzaron los perros y
se repitid el protocolo. La pérdida transepidérmica de agua (TEWL) se midid en los dias 0 y 28 de cada parte
experiimental.

Resultados - Objetivo 1. Oclacitinib aumentd significativamente (P = 0.006) el tiempo para desarrollar
reacciones cutaneas en comparacion con el placebo. Cuatro (de cinco) perros que recibieron oclacitinib no
desarrollaron reacciones cutédneas, mientras que todos los perros con placebo desarrollaron dermatitis. No
hubo diferencias significativas en la IgE especifica de alérgeno entre los grupos. Objetivo 2. Los resultados
de TEWL fueron dificiles de interpretar. Se detectaron valores significativamente mas altos de la axila en el
placebo en comparacién con los perros tratados con oclacitinib (P = 0.047). Los valores de TEWL fueron
significativamente mas altos en el area inguinal en perros tratados con oclacitinib (P = 0.039) pero no con
placebo al final del estudio.

Conclusiones e importancia clinica — Clinicamente, oclacitinib retrasé el desarrollo de dermatitis en el
sitio de la aplicacién de alérgenos. Los resultados de TEWL fueron dificiles de interpretar y se requieren
estudios adicionales para su aclaracion.

Zusammenfassung

Hintergrund - Hunde mit atopischer Dermatitis neigen zu Sensibilisierung durch Umweltallergene auf-
grund einer erhohten Hautpermeabilitat; die Auswirkung der Behandlungen auf die epikutane Sensibilisie-
rung ist unbekannt.

Hypothese/Ziele - Eine Evaluierung ob Oclacitinib (i) neue Sensibilisierungen verhindert und (ii) ob es die
Funktion der Hautbarriere beeinflusst.

Tiere — Atopische Beagles.

Methoden - Zie/ 1. Es erhielten zehn Hunde zufallig Plazebo oder Oclacitinib, wahrend sie epikutan einem
neuen Allergen ausgesetzt waren. Die Sensibilisierung wurde mittels Allergen-spezifischem IgE im Serum
und klinisch durch die Entstehung von Hautreaktionen an der Stelle der Allergenapplikation erfasst. Die
Zeit, bis sich eine Dermatitis entwickelte sowie das Allergen-spezifische IgE wurden zwischen den Grup-
pen verglichen. Ziel 2. Acht Hunde erhielten zufallig vier Wochen lang Plazebo oder Oclacitinib und an ihnen
wurde eine Provokation mit einem Allergen, welches dafur bekannt ist Allergenschiibe zu verursachen,
durchgeflihrt. Nach einer vier wochigen Wash-Out Phase, wurden die Gruppen der Hunde gewechselt und
das Protokoll wiederholt. Es wurde der transepidermale Wasserverlust (TEWL) an den Tagen 0 und 28 an
jeder Vorderextremitat gemessen.

Ergebnisse — Zie/ 1. In der Oclacitinib Gruppe dauerte es im Vergleich zur Plazebogruppe signifikant langer
(P = 0.006) bis Hautreaktionen entstanden. Vier (von fiinf) Hunden, die Oclacitinib erhielten, entwickelten
keine Hautreaktionen wahrend alle Hunde, die Plazebo bekamen, eine Dermatitis entwickelten. Es gab zwi-
schen den Gruppen keine signifikanten Unterschiede zwischen den Allergen-spezifischen IgE. Ziel 2. Die
TEWL Ergebnisse waren schwer zu interpretieren. Es wurden signifikant hohere Werte im Bereich der
Axilla bei der Plazebogruppe im Vergleich zur Oclacitinib Gruppe der Hunde (P = 0.047) gefunden. Die
TEWL Werte waren am Ende der Studie in der Inguinalgegend signifikant hoher bei den mit Oclacitinib
(P = 0.039) behandelten im Gegensatz zu den mit Plazebo behandelten Hunden.

Schlussfolgerungen und klinische Bedeutung - Klinisch verzogerte Oclacitinib die Entstehung einer
Dermatitis an der Stelle der Allergenapplikation. TEWL Ergebnisse waren schwierig zu interpretieren und
es bedarf zusatzlicher Studien zur Klarstellung dieser Ergebnisse.
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Resumo

Contexto — Os caes com dermatite atdpica sao predispostos a sensibilizagao a alérgenos ambientais
devido a sua maior permeabilidade cutanea; o efeito de tratamentos na sensibilizagao epicutanea é desco-
nhecido.

Hipotese/objetivos — Avaliar se oclacitinib (i) previne a sensibilizagao e (ii) afeta a fungao da barreira
cutanea.

Animais - Caes atdpicos da raca Beagle.

Meétodos - Objetivo 1. Dez caes foram aleatoriamente selecionados para receber placebo ou oclacitinib
enquanto eram expostos epicutaneamente a um alérgeno novo. A sensibilizagao foi avaliada utilizando
dosagem sérica de IgE alérgenos-especifica e clinicamente através da observagdo do surgimento de
reacoes cutaneas no local de aplicagao de alérgenos. O tempo de desenvolvimento de dermatite e IgE alér-
geno-especifica foram comparados entre os grupos. Objetivo 2. Qito caes foram aleatoriamente seleciona-
dos para receber placebo ou oclacitinib por quatro semanas e desafiados com um alérgeno conhecido por
causar crises. Apds quatro semanas de caréncia, os caes foram alternados e o protocolo foi repetido. Men-
surou-se a perda de dgua transepidérmica (transepidermal water loss, TEWL) nos dias 0 e 28 de cada ciclo.
Resultados - Objetivo 1. Oclacitinib aumentou significativamente (P = 0.006) o tempo de desenvolvi-
mento de reagoes cutaneas, comparado ao placebo. Quatro (em cinco) caes recebendo oclacitinib nao
desenvolveram reagoes cutaneas, enquanto todos os caes do grupo placebo desenvolveram dermatite.
Nao foram observadas diferengas significativas nos niveis séricos de IgE alérgeno-especificas entre os gru-
pos. Objetivo 2. Os resultados de TEWL foram dificeis de se interpretar. Valores significativamente mais
altos foram obtidos das axilas dos caes do grupo placebo comparado aos caes do grupo oclacitinib
(P =0.047). Os valores de TEWL foram significativamente mais altos na regiao inguinal dos caes tratados
com oclacitinib (P = 0.039), mas nao no grupo placebo no fim do estudo.

Conclusoes e importancia clinica — Clinicamente, oclacitinib retardou o desenvolvimento de dermatite
no local da aplicacao de alérgeno. Os resultados de TEWL foram dificeis de se interpretar, desta forma,
mais estudos sao necessarios para elucidagao.

© 2018 ESVD and ACVD, Veterinary Dermatology 5



