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Abstract

Background: Janus kinase inhibitors (JAKi) have been shown to reduce pru-
ritus and improve associated inflammatory skin lesions in canine atopic der-
matitis (CAD).

Objective: To evaluate the efficacy and safety of ilunocitinib, in comparison
to oclacitinib, for the control of cAD in a randomised, blinded trial.

Animals: Three-hundred-and-thirty-eight dogs with cAD.

Materials and Methods: Dogs were randomised to receive oclacitinib
(0.4-0.6 mg/kg twice daily for 14 days; then once daily) or ilunocitinib (0.6—
0.8 mg/kg once daily), for up to 112 days. Owners assessed pruritus using an
enhanced Visual Analog Scale (PVAS). Investigators assessed skin lesions
using the Canine Atopic Dermatitis Extent and Severity Index, 4th interaction
(CADESI-04).

Results: Reduction in pruritus and CADESI-04 scores was similar for both
treatment groups from Day (D)0—-D14. PVAS scores increased between D14
and D28 for oclacitinib and decreased for ilunocitinib. On D28 to D112, mean
PVAS and CADESI-04 scores were significantly lower for ilunocitinib com-
pared to oclacitinib (p<0.003 and p<0.023, respectively). On D28 to D112,
a greater number of ilunocitinib-treated dogs achieved clinical remission of
pruritus (i.e. PVAS score<2). Subjective assessment of overall response was
significantly better for ilunocitinib on D28 to D112 (p<0.002). Both drugs
demonstrated similar safety throughout the study.

Conclusions and Clinical Relevance: llunocitinib rapidly and safely con-
trolled signs of cAD. llunocitinib demonstrated significantly better control of
pruritus and skin lesions compared to oclacitinib, with more dogs achieving
clinical remission of pruritus.
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INTRODUCTION

Canine atopic dermatitis (CAD) is a common, chronic
skin disease in dogs characterised by skin inflammation
and pruritus. Its complex pathogenesis involves inflam-
matory and allergic immune responses mediated by var-
ious cytokines, many of which signal through the Janus
kinase-signal transducer and activator of transcription
(JAK=STAT) pathway.'™ Janus kinase inhibitors (JAKi)

have been demonstrated to be safe and effective in
the management of pruritus associated with cAD. In
2013, the first veterinary JAKI, oclacitinib (Apoquel) re-
ceived marketing authorisation in Europe for the control
of clinical manifestations of cAD. The dose frequency
must be reduced from twice daily to once daily at Day
(D)14 of treatment, which can lead to an increase in pru-
ritus.671° Although oclacitinib has substantially changed
the management of cAD, up to one-third of dogs do not
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experience satisfactory control of clinical signs, so there
remains a continuing need for novel therapeutic agents."

Trials evaluating the efficacy of drugs to treat cAD
defined clinical success as either a>2 decrease from
baseline in owner-assessed pruritus Visual Analog Scale
(PVAS) or a=50% decrease from baseline in skin le-
sions, assessed by the Canine Atopic Dermatitis Extent
and Severity Index, 4th iteration (CADESI-04).">"" The
International Committee of Allergic Diseases of Animals
(ICADA) developed a Core Outcome Set for Canine Atopic
Dermatitis (COSCAD'18),"® to establish what constitutes
treatment success. COSCAD'18 emphasises the impor-
tance of not only achieving delta changes (reduction by
>2 units or>50%), but also meeting clinical thresholds
that resemble those of an unaffected dog. Ideally, an ef-
ficacious therapeutic will return a dog to this clinical con-
dition or, in other words, achieve clinical remission—a
state where the disease severity has been reduced to
a minimum and does not impact a dog's daily life.!® For
atopic dogs, clinical remission would mean an itch score
or skin lesion score within the range of a healthy, nonal-
lergic dog: PVAS <2'” and CADESI-04<10."8

This study was conducted in client-owned animals
to confirm the field efficacy and safety of once-daily
dosing of ilunocitinib, a novel JAKi with a high in vitro
potency for inhibition of JAK1, JAK2 and tyrosine ki-
nase 2 (TYK2) (unpublished data). Oclacitinib was se-
lected as the positive control product because of its
similar mode of action to ilunocitinib, as well as being
an approved product for the intended indication. In ad-
dition, to evaluate the efficacy and safety of ilunocitinib,
this study assessed both delta changes and clinical re-
mission criteria to provide a comprehensive evaluation
of therapeutic success.

METHODS AND MATERIALS

This study was conducted according to applicable
European and national regulatory requirements and
in compliance with VICH GL9 (Good Clinical Practice,
June 2000), in support of a new marketing authorisa-
tion by the European Medicines Agency. The protocol
was reviewed and approved before study initiation by
the Animal Care and Use Committee at Elanco Animal
Health and by participating clinical investigators. Animal
owners provided written informed consent to allow
each dog to participate in the study.

Dogs diagnosed with cAD, in accordance with pub-
lished recommendations, were enrolled at 25 veterinary
clinics in Germany, Hungary, Ireland and Portugal.'®?°
The study was initially designed as a 56-day prospec-
tive, double-blinded, randomised, positive-controlled
field study to assess the efficacy and safety of ilunoc-
itinib in comparison to oclacitinib for the treatment of
pruritus and skin lesions in atopic dogs. During the in-
life phase, the protocol was amended to include an op-
tional continuation phase, wherein dogs could continue
in the same treatment group for a total study duration
of 112days. This continuation phase was implemented
to gather further data on the efficacy and safety of
long-term ilunocitinib use.

Day (D)28 efficacy data were used for statistical con-
firmation of the noninferiority of ilunocitinib compared
to oclacitinib for the treatment of clinical signs associ-
ated with cAD. A sample size estimate of 272 evaluable
subjects (136 in each treatment group) was calculated
to be sufficient to demonstrate noninferiority as mea-
sured by changes from baseline at D28 in both PVAS
and CADESI-04 scores with a power of >85% and a
noninferiority margin of 20%. This calculation was
based on unpublished data from a previous field study
as well as published data for the positive control, as-
suming a two-sided type-| error (alpha) of 0.025, equal
allocation of subjects to treatment groups in a 1:1 ratio
and a common standard deviation of 35.

Inclusion and exclusion criteria

Client-owned dogs of any breed or sex, >12 months of
age and weighing >3.0kg were eligible for enrolment.
Other than a confirmed diagnosis of cAD, the dog had
to be physically healthy and free of serious or systemic
disease that could interfere with study objectives. All
dogs underwent a diagnostic regimen determined by
the investigator, which was sufficient to rule out dis-
eases resembling cAD including food allergies, flea al-
lergy dermatitis, bacterial or fungal dermatitis, internal
and external parasitism and metabolic disease. The dog
had to have had severe pruritus (PVAS score >6.0 of 10,
i.e. moderate-to-severe itch) as assessed by owners'’
and at least a moderate CADESI-04 score (>35 of 180)'®
as assessed by the investigator. Dogs had no evidence
of flea infestation at enrolment, and continuous use of
flea control throughout the study was mandatory.

Dogs with conditions that required concomitant
medications could be enrolled if the treatment remained
consistent before the study, no change in treatment
would be made during the study (e.g. NSAIDs) and/or
the medication was not likely to interfere with evalua-
tions (e.g. parasiticides and vaccinations). Withdrawal
times for prohibited concurrent medications or those
which were conditionally allowed are summarised in
Table S1 in the Supporting information.

Exclusion criteria included: pregnant or lactating dogs,
or if the dog was intended to be used for breeding pur-
poses; evidence of malignant neoplasia, demodicosis
or immune suppression such as hyperadrenocorticism;
known sensitivity to JAKi; and ongoing treatment with
prohibited concomitant medications within the last
90days. Dogs with clinically significant abnormalities in
complete blood counts, serum chemistry or urinalysis
conducted at enrolment, were withdrawn from the study.

Enrolment, randomisation and masking

Animals that met the study inclusion criteria were
blocked and randomised (block size four, two per
group) in a 1:1 ratio based on the order of enrolment
at each clinic to receive daily oral doses of ilunocitinib
or oclacitinib using SAS v9.4 (SAS Institute Inc.). The
individual dog was the experimental unit. To maintain
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investigator blinding, each site designated one or
more persons as a dispenser who was responsible
for treatment distribution. Owners were not informed
about treatment group assignment or drug name, and
both treatments were packaged in identical study-
specific packaging.

Drug administration

llunocitinib was dosed according to Table 1. Each treat-
ment was administered with or without food, at the
owner's choice. Owners were instructed to give the
tablets at approximately the same time each day.

Study activities

Baseline data (clinical history, concomitant therapies,
body weight, physical examinations and assessments
of pruritus and skin lesions) were collected for each dog
at DO. Further clinic visits were carried out on D14 (£2),
D28 (£2) and D56 (+£3) and for dogs entering the con-
tinuation phase, D84 (+3) and D112 (+£3). At each follow-
up visit, data were collected regarding body weight,
physical examination, PVAS score, CADESI-04 score
and both the owner and investigator independently re-
corded overall response to treatment (RTT). RTT was
assessed using a simple VAS scale graded from “no
improvement” at Ocm to “excellent improvement” at
10cm (designated ORTT-VAS and IRTT-VAS, respec-
tively). Owners kept a daily log of feeding, dosing and
observations, including any possible adverse events.

Blood samples (complete blood count and serum
chemistry) were collected on DO (before dosing) and
on D28, D56, D84 and D112. All blood samples were
evaluated by a central laboratory (Idexx BioAnalytics,
Kornwestheim, Germany).

Efficacy assessments

There were two equivalent primary end-points: per-
centage reduction from baseline (D0) on D28 in owner-
assessed PVAS scores and percentage reduction from
baseline on D28 in investigator-assessed CADESI-04
scores. Further efficacy assessments included evalua-
tion of: (i) the change in PVAS or CADESI-04 over time;
(ii) the proportion of dogs with >50% decrease in PVAS
or CADESI-04; (i) the proportion of dogs with >2cm

TABLE 1
oclacitinib tablets.

Treatment dose band (mg/
kg body weight)

Treatment group Treatment description

1 Ilunocitinib tablets 0.6-0.8

2 Oclacitinib tablets 0.4-0.6

Abbreviation: D, Day.
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decrease in PVAS; (iv) frequency of dogs meeting the
criteria of clinical remission from pruritus or skin lesions
— i.e. scores of <2 for PVAS or<10 for CADESI-04 re-
spectively; and (v) owner and investigator independent
evaluations of overall RTT (ORTT and IRTT, respectively).

Safety assessments

Clinical safety was assessed via adverse events (AEs),
physical examinations and clinical pathological investi-
gations (haematology and serum chemistry). An abnor-
mal clinical sign occurring at any time during the study
after dosing on DO was documented as an AE regard-
less of the treatment group.

Data analysis

All assessments were evaluated at the two-tailed 0.05
level of significance, except for the tests for noninferior-
ity which had a 20% margin. This margin was set follow-
ing statistical guideline EMA/CVMP/EWP/81976/2010
recommendations. All statistical analyses were con-
ducted using SAS FoRr wiNDOWS (v9.4).

Efficacy data were analysed from two populations
of animals: (1) Intention to treat: those dogs that were
enrolled, received at least one dose of medication and
at least one post-baseline measurement was obtained.
(2) Per protocol: those dogs that were enrolled and
completed the study without major deviations from the
study. Because both populations were very similar, ef-
ficacy conclusions were based on the results from the
per-protocol analyses. All dogs that received at least
one dose of assigned medication were included in the
evaluation of product safety, regardless of whether
they completed the study. Adverse events were coded
by preferred terms (PT) and summarised by system
organ class (SOC) based on the Veterinary Dictionary
for Drug Regulatory Activities (VeDDRA).

Noninferiority

The analyses were conducted using a linear mixed ef-
fect model for repeated measures (MMRM), which
included baseline as a covariate, and treatment, time
and treatment x time interaction as fixed effects. The
model included site, treatment-by-site and animal as
random effects.

Treatment groups: Dogs were randomly allotted to two groups, Group 1 received ilunocitinib tablets and Group 2 received

Dosing

Route/dose form frequency

Oral/scored tablet Once daily, DO to

D112

Twice daily DO to
D14, once daily
D15 to D112

95UB917 SUOWWIOD 9AIE8D) aiqeal|dde ay) Ag peuenob ae seilie VO ‘88N J0'Sa|n 10} Aeig1T aUIUO A3]1M UO (SUO T IPUOD-PUR-SWLB)W0Y A3 | 1M Ale.q 1jpul |Uo//Sd1y) SUONIPUOD pue Swid | 8y} 8es *[5202/T0/20] Uo Ariqiauljuo AB|IM ‘6TEETOPATTTT OT/I0p/Wod Ao 1M Akelq | BuI|UO//:ScNY WOJ) pepeojumod ‘0 ‘YITESIET



FORSTER ET AL.

4
J—Ve‘cerinary Dermatology
TABLE 2 Demographics of enrolled dogs at Day 0.

Statistic llunocitinib n=169 Oclacitinib n=169 Total n=338
Age (years) Min, max (1.0, 13.4) (1.0, 13.5) (1.0, 13.5)

Mean 5.57 5.49 5.563

SD 3.22 3.14 3.17
Body weight (kg) Min, max (3.1, 50.1) (3.2, 60.1) (3.1, 60.1)

Mean 18.24 20.04 19.14

SD 10.87 12.29 11.62
Gender Female 92 (54.4%) 105 (62.1%) 197 (68.3%)

Male 77 (45.6%) 64 (37.9%) 141 (41.7%)
Breed Mixed 46 (27.2%) 65 (38.5%) 111 (32.8%)

Pure-bred 123 (72.8%) 104 (61.5%) 227 (67.2%)
PVAS Mean 7.8 7.8 7.8

SD 0.991 1.062 1.026

(Min, max) (6, 10) (6, 10) (6, 10)
CADESI-04 (Min, max) (35.0, 136.0) (35.0, 138.0) (35, 138)

Mean 61 63 61.91

SD 20.630 23535 22.129

Abbreviations: CADESI-04, Canine Atopic Dermatitis Extent and Severity Index, 4th iteration; PVAS, pruritus Visual Analog Scale.

For both PVAS and CADESI-04, the difference in
percentage change from baseline in scores, between
the two treatment groups, assessed at D28, was
calculated. To adjust for multiple testing of the two
primary efficacy variables, a Bonferroni corrected
significance level of 2.5% and confidence intervals
(Cl) of 97.5% were used. Noninferiority of ilunoci-
tinib to oclacitinib was concluded if the upper limit of
the 97.5% CI for the difference of oclacitinib minus
ilunocitinib was <20%.

Efficacy assessments

Assessments with a binary response were analysed
using a generalised linear mixed model for repeated
measures with a logit link and binomial error. The
model included treatment, time and treatment x time
as fixed effects and site, treatment x site and animal as
random effects. Model-derived estimates of the treat-
ment success rates and 95% Cls were calculated for
each treatment group.

Continuous efficacy assessments were analysed
using a linear mixed model for repeated measures in-
cluding fixed effects of treatment, time and treatment
x time interaction. Site, treatment x site and animal
were included as a random effect. Baseline CADESI-04
scores were included in the CADESI-04 model and
baseline PVAS scores were included in the ORTT and
IRTT models as a covariate. For continuous secondary
end-points, data also were summarised by treatment
group for each study visit.

Dogs withdrawn from the study on or before each
day of assessment as a consequence of worsening
signs of cAD (lack of efficacy), or an AE potentially
related to the study drug, were considered as treat-
ment failures for each binary response variable. For

continuous variables, the last time point that data were
available was used for subsequent time points.

RESULTS
Demographics

A total of 338 dogs were enrolled and randomised
into the study: 169 to the ilunocitinib group and 169
to the oclacitinib group. The mean age was 5.5years
and the mean body weight (BW) was 19.1kg. Female
and pure-bred dogs were more frequently enrolled.
Demographics of the study population are presented in
Table 2. Because the optional continuation phase was
implemented several months after the study start, not
all dogs had the opportunity to stay in the study be-
yond D56. Consequently, a total of 154 dogs entered
the continuation phase (75 ilunocitinib, 79 oclacitinib).

Efficacy analyses: Tests of noninferiority
Pruritus visual analog scale (PVAS)

The mean percentage reduction from baseline on D28
was 68.2% for ilunocitinib and 59.4% for oclacitinib.
llunocitinib demonstrated noninferiority to oclacitinib,
and the difference between treatment groups was sta-
tistically significant (p=0.003) (Table 3).

Canine atopic dermatitis extent and severity
index (CADESI-04)

The mean percentage reduction from baseline on D28
was 73.2% for ilunocitinib and 69.0% for oclacitinib,
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TABLE 3 Percentage reduction of the pruritus Visual Analog Scale (PVAS) and Canine Atopic Dermatitis Extent and Severity Index, 4th

iteration (CADESI-04) score from baseline (Day 28).

Model estimates

Variable Treatment group  Study day LSmean

PVAS llunocitinib 28 68.2
Oclacitinib 59.4

CADESI-04 [lunocitinib 28 73.2
Oclacitinib 69.0

Note: Significant differences are displayed in bold.

p-Value versus

Standard error 95% ClI oclacitinib
2.65 (63.04, 73.43) 0.003

2.67 (54.20, 64.69)

3.10 (67.15, 79.32) 0.056

3.11 (62.86, 75.08)

10 ——|lunocitinib
Oclacitinib
(]
o
o
(3]
(77}
2
> * *
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FIGURE 1

and ilunocitinib demonstrated noninferiority to oclaci-
tinib (Table 3).

Efficacy assessments
Owner-assessed pruritus scores (PVAS)

Over the first 7days of treatment, there was a rapid drop
in mean PVAS to approximately half of the baseline for
both treatment groups, and PVAS scores continued to
improve up to D14. On D28, there was a mild increase
in PVAS for oclacitinib-treated dogs, while ilunocitinib-
treated dogs demonstrated continuous improvement in
PVAS scoring. Mean PVAS scores for ilunocitinib-treated
dogs were significantly lower than for oclacitinib-treated
dogs on D28 to D112 (p<0.003; Figure 1).

A greater percentage of ilunocitinib-treated dogs
achieved >50% reduction from baseline in PVAS from
D28 onward, with significantly greater numbers on D28
to D84 (p<0.03) compared to oclacitinib-treated dogs.
At D84, 90% of ilunocitinib-treated dogs had achieved
a 50% reduction compared to 72% of oclacitinib-
treated dogs (Table S2). A similar finding was observed
for a>2.0cm reduction from baseline in PVAS, with sig-
nificantly greater numbers on D56 and D84 (p<0.043)
(Table S3).

A higher proportion of dogs treated with ilunocitinib
reached clinical remission of pruritus (PVAS <2) from
D14 onwards compared to dogs treated with oclacitinib,

Least square means (LSM)+SEs pruritus Visual Analog Scale (PVAS) score over time. *Statistically significant difference.

with the difference being significant on D56 and D112
(p<0.04) (Figure 2). By D112, 77% of ilunocitinib-
treated dogs were in clinical remission versus 53% of
oclacitinib-treated dogs.

Investigator-assessed skin lesion scores
(CADESI-04)

For both ilunocitinib and oclacitinib, the mean CADESI-04
scores dropped rapidly over the first 14 days of treatment
to less than half of the baseline scores. However, from
D 28 to D112, the mean scores of ilunocitinib-treated
dogs were significantly lower than the mean scores of
oclacitinib-treated dogs (p<0.02) (Figure 3).

The percentage of dogs achieving >50% reduc-
tion from baseline in CADESI-04 scores was similar
for both treatment groups at D14. From D28 to D112,
94%-97% of dogs treated with ilunocitinib demon-
strated >50% reduction from baseline in CADESI-04
compared to 85-88% of dogs treated with oclacitinib.
On D28 and D56 the difference was statistically signif-
icant (p<0.005) (Table S4).

The proportion of dogs achieving clinical remission
from skin lesions (CADESI-04<10) was numerically
higher in the ilunocitinib group compared to the oclaci-
tinib group from D56 onwards (43%—-69% versus 37%—
64%, respectively), although this difference did not reach
statistical significance. The proportions were similar for
both treatment groups on D14 and D28 (Table S5).
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Proportion of dogs in clinical remission from pruritus (pruritus Visual Analog Scale [PVAS] <2). Data presented are

percentage of dogs with PVAS <2 (normal). *Statistically significant difference.
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FIGURE 3 Mean Canine Atopic Dermatitis Extent and Severity Index (CADESI)-04 scores. Data presented are the least square
mean=+SEs. The horizontal line at CADESI-04=10 represents the threshold for clinical remission from skin lesions. A dog is considered to
have achieved clinical remission if their CADESI-04 score is below this value. *Statistically significant difference.

Owner and investigator assessment of
response to treatment

The comparison of ORTT and IRTT between the
treatment groups on D14 to D112 is displayed in
Table 4, with higher scores indicating a better clini-
cal response. On D14, ORTT and IRTT were similar
for both treatment groups. On all subsequent days,
ORTT and IRTT were significantly better in the ilu-
nocitinib group compared to the oclacitinib group
(p<0.002) (Table 4).

Safety

Physical examination results

The results of physical examinations (respiration
rate, heart rate, rectal temperature and body weight)

showed no abnormal or notable changes in both treat-
ment groups over the study period.

Serum biochemical and haematological
results

No clinically relevant differences were seen in any of
the serum biochemical parameters in either treatment
group over the study period.

While in most cases mean values remained within
normal laboratory reference ranges, during the first
28days of the study both treatment groups showed
similar decreases in mean leucocyte counts, primarily
involving neutrophils and eosinophils with monocytes
being affected to a lesser degree.

The statistical analysis of haematological parame-
ters revealed a treatment effect for eosinophils (%
and absolute), erythrocytes, haemoglobin concentra-
tion and packed cell volume (%), as well as a treat-
ment x time effect for band neutrophils (%). However,
the differences in the means of these parameters
between the two study groups and between study
days were small and not considered to be of clinical
relevance.
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TABLE 4 Owner-assessed response to treatment (ORTT-VAS) score and investigator response to treatment (IRTT-VAS) score linear

mixed model for repeated measures (LMM).

ORTT-VAS

llunocitinib LS Oclacitinib LS p-valuel
Study day mean (SE) mean (SE) versus O
14 7.22 (0.211) 7.14.(0.213) 0.742
28 7.90 (0.211) 7.04 (0.213) <0.001
56 8.56 (0.214) 7.50 (0.214) <0.001
84 8.563 (0.256) 7.51(0.252) <0.001
12 8.70 (0.254) 7.77 (0.252) 0.002

IRTT-VAS

llunocitinib LS Oclacitinib LS p-Value |
mean (SE) mean (SE) versus O
7.26 (0.1917) 7.37 (0.193) 0.592
8.26 (0.192) 7.51 (0.193) <0.001
8.80(0.197) 7.83(0.197) <0.001
8.88(0.231) 7.97 (0.227) <0.001
8.92(0.230) 8.06 (0.229) 0.002

Note: Significant differences are displayed in bold.

Concomitant therapies

Forty-one ilunocitinib-treated dogs and 31 oclacitinib-
treated dogs were administered a variety of concomi-
tant therapies during the study. The most administered
therapeutics were: parasiticides, vaccines, antibiotics,
antifungals, NSAIDs, ear cleaners, sedatives/anaesthet-
ics and dietary supplements such as pre- and probiot-
ics (for a complete listing, see Table S6). There were no
drug interactions observed with the concomitantly used
veterinary medicinal products in either treatment group.

Adverse events

Adverse events were monitored over the extended
study period of 112days and their frequency was cal-
culated on a per-animal basis. The frequency of any ob-
served AE was similar in both treatment groups. Most
commonly observed AEs were digestive tract disor-
ders, predominantly emesis and diarrhoea with 13.6%
and 10.7% in the ilunocitinib and oclacitinib group,
respectively, followed by systemic disorders (5.3%
ilunocitinib; 7.1% oclacitinib) and skin/appendages dis-
orders (5.9% ilunocitinib; 3.6% oclacitinib) (Table S7).

Most of these AEs were evaluated by the investi-
gators as possibly related to treatment. Clinically rele-
vant laboratory investigation results were documented
as AEs on six occasions (3.6%) in both treatment
groups. Most of them were evaluated as either possi-
bly treatment-related or unknown.

Four serious adverse events were observed and
their relationship to treatment was assessed as unlikely
or unknown. Three were in the oclacitinib group (fatal
road traffic accident; hepatitis; mammary gland mass)
and one in the ilunocitinib group (seminoma).

DISCUSSION

This multi-site pivotal field study of once-daily admin-
istration of ilunocitinib given with or without food at a
dose of 0.6-0.8 mg/kg for the control of cAD in client-
owned dogs provided extensive product efficacy and
safety data. Enrolment of 338 dogs at 25 clinics in
four different countries with diverse climatic condi-
tions enabled data collection in a variety of clinical

settings in dogs with a broad range of environmental
allergies. Demographically, the study population was
well-balanced between the two treatment groups
and represented a spectrum of ages, breeds, pre-
existing medical conditions and concomitant medica-
tion use.

Results indicate that ilunocitinib is highly effi-
cacious when used in accordance with the stated
once-daily dosing schedule. llunocitinib was rapidly
efficacious, closely matching oclacitinib BID for re-
duction of pruritus and skin lesion scores over the
first 14 days of the study. However, with the change
in dosing schedule after D14 for oclacitinib-treated
animals, ilunocitinib-treated dogs were numerically or
statistically significantly improved at all subsequent
time points and for all pruritic indicators of efficacy
when compared to oclacitinib-treated dogs.

It has been reported previously that the change to
once-daily dosing of oclacitinib after D14 leads to a
renewed increase of pruritus in some dogs.6‘10 While
most studies report only the group mean PVAS score,
which tends to increase from D14 to D28 following
the reduction in oclacitinib dosage, the proportion of
dogs showing increased pruritus levels is less com-
monly detailed. Notably, a study by Olivry et al. re-
ported that 45% of dogs experienced a worsening of
pruritus after reducing the dose frequency.9 A reason-
able hypothesis for the rebound effect is supported
by the experimental observation of increased tran-
scription of pruritogenic cytokines following cessa-
tion of oclacitinib therapy in mice.'® In our study, the
rebound effect for the oclacitinib-treated group was
only mild, and the reason for the difference between
our findings and those reported in the literature is
unknown.®"® However, mean pruritus scores for the
ilunocitinib-treated group decreased continuously as
a result of the consistent once-daily dosing scheme.
Consequently, even though the rebound effect for
oclacitinib was not pronounced in our study, a distinct
divergence between the two treatment groups was
evident when the oclacitinib dosage was reduced,
as demonstrated by significantly lower mean PVAS
scores from D28 onwards, (significantly) greater per-
centages of dogs with >2 cm decrease in PVAS, (sig-
nificantly) more dogs with a>50% decrease in PVAS,
and ultimately to (significantly) greater numbers of
dogs in clinical remission from pruritus.
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In addition to the rapid decrease in pruritic be-
haviour, both treatment groups showed a fast im-
provement in skin lesion scores after treatment
initiation. By D14, mean CADESI-04 scores were
less than half of those for DO for both treatment
groups. Skin lesion scores in both groups continued
to decrease with ongoing treatment and similar to the
trend observed in pruritus scores, the groups began
to diverge following a reduction in the oclacitinib dos-
age. This divergence led to significantly lower mean
CADESI-04 scores in the ilunocitinib-treated group
compared to the oclacitinib group from D28 onwards.
There are two likely reasons for the prompt and sus-
tained improvement of skin lesion scores with ilunoc-
itinib treatment. First, the rapid decrease in pruritus
disrupts the itch—scratch cycle, reducing mechanical
damage to the skin from scratching and allowing it
to restore. Second, ilunocitinib has shown potent
inhibition of JAK1, JAK2 and TYK2 in vitro, and it is
highly likely that this also decreases the signalling
of many pro-inflammatory cytokines involved in the
pathogenesis of cAD in vivo. With the rapid and sus-
tained improvement in skin lesions observed in this
study, it is concluded that ilunocitinib also has an anti-
inflammatory effect.

Achieving clinical remission — defined as a state
where the disease severity does not significantly im-
pact a dog's daily life — is an important measure of
therapeutic success. In this study clinical remission
was quantified as a PVAS score<2 for pruritus and a
CADESI-04 score<10 for skin lesions. For pruritus,
greater proportions of dogs treated with ilunocitinib
achieved clinical remission between D28 and D112,
with significant differences compared to oclacitinib
on D56 and D112. By D112, 77% of ilunocitinib-
treated dogs were in clinical remission from pruritus,
while 53% of dogs treated with oclacitinib reached
this state. In summary, more than three-quarters of
dogs receiving ilunocitinib returned to a pruritus level
comparable to that of a normal, nonallergic dog. For
skin lesion scores, the proportion of dogs in clin-
ical remission also was numerically higher in the
ilunocitinib-treated group from D56 onwards without
reaching the level of statistical significance. At D112,
69% of dogs in the ilunocitinib group had achieved
clinical remission from skin lesions compared to 64%
in the oclacitinib group. These results are in line with
the anti-inflammatory effect of ilunocitinib and JAK
inhibitors in general discussed above.?'

In the evaluation of efficacy, it is important to con-
sider the overall opinion of the owners and investiga-
tors regarding the success of treatment. ORTT and
IRTT scores were similar for both treatment groups
on D14, while at all subsequent time points, both
owners and investigators ranked ilunocitinib signifi-
cantly higher than oclacitinib for the RTT. Ongoing
clinical signs can severely impact the human-an-
imal bond.?? The comparable and even higher RTT
scores for ilunocitinib suggest that it can substantially

contribute to an improvement in the quality of life for
both the dog and its owner, similar to the effects de-
scribed for oclacitinib treatment.?®

llunocitinib was well-tolerated when used in ac-
cordance with the stated dosing schedule. During
the study, there were no notable changes observed
in the clinical safety parameters such as respiration
rate, heart rate, rectal temperatures and body weight.
Likewise, there were no clinically relevant abnormali-
ties seen in the serum chemistry results. Decreases
in leucocyte counts, primarily involving neutrophils
and eosinophils with monocytes being affected to a
lesser degree, were seen in both treatment groups
over the study period, yet most of these remained
within normal laboratory reference ranges. Changes
in haematological parameters have been described
previously for JAKi and the clinical pathological
changes observed in this study were similar to those
reported previously.®?*

The most frequently observed AEs were digestive
tract disorders (e.g. emesis and diarrhoea), followed
by systemic disorders and skin and appendage disor-
ders. Similar AEs are already known and reported for
the commercially marketed JAKi.?* None of the four
serious AEs were assessed as likely, probably or pos-
sibly related to the experimental treatment. No drug
interactions were observed with the concomitantly
used veterinary medicinal products (primarily vac-
cines, parasiticides and antibiotics/antifungals). The
low frequency of AEs and limited impact on serum
biochemical and haematological parameters during a
study lasting up to 112 days suggest that ilunocitinib is
a well-tolerated therapy for the management of cAD.

Limitations of the study include that the opportu-
nity to enter the continuation phase was only intro-
duced several months after the study start. Many
dogs had already completed the study by the time of
the amendment, which is why data for D84 and D112
include a lower number of dogs. However, dogs were
still evenly distributed to treatment groups and even
with lower numbers, it was possible to demonstrate
statistically significant improvement of ilunocitinib-
treated dogs over oclacitinib-treated dogs in multiple
parameters at these time points. Another limitation
of the study was that in statistical analyses for sec-
ondary efficacy parameters, the level of significance
was not adjusted for multiple end-point testing to ac-
count for the potential inflation of type-| error rate.
Therefore, although the overall outcome of the study
was consistently in favour of ilunocitinib, individual p-
values should be interpreted with caution.

CONCLUSIONS

Based on the results of this field study in client-owned
dogs, once-daily administration of ilunocitinib adminis-
tered with or without food, at the dosage of 0.6-0.8 mg/
kg, is efficacious and safe for the treatment of clinical
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manifestations of cAD. llunocitinib treatment demon-
strated better clinical outcomes compared to oclacitinib
treatment in multiple efficacy parameters, and continu-
ous once-daily dosing reduces caregiver burden com-
pared to products requiring a change in dosing regimen
over time.
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