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Abstract

Atopic dermatitis (AD) is a chronic inflammatory skin disease characterized by pruritus,
xerosis, and eczematous lesions. In Japan, treatment options, such as topical corticos-
teroids and tacrolimus, are associated with efficacy and safety concerns. Crisaborole
ointment, 2%, is a topical non-steroidal anti-inflammatory agent approved in several
countries for the treatment of mild-to-moderate AD. This phase 2b, randomized, double-
blind study (NCT03954158) assessed the efficacy and safety of two crisaborole regimens
versus vehicle in the treatment of Japanese patients aged 22 years with mild-to-moderate
AD. Each patient was assigned to one of two age cohorts (212 or 2-11 years) and ran-
domized to crisaborole once daily (QD) or twice daily (BID). All patients had two tar-
get lesions that were each randomly assigned to crisaborole or vehicle at baseline and
treated for 2 weeks. The primary endpoint was change from baseline in total sign score
(TSS) in crisaborole- or vehicle-treated target lesions on day 15, and secondary endpoints
included change from baseline in Investigator’s Static Global Assessment (ISGA) and
pruritic assessments (Cohort 1: peak pruritus numeric rating scale [NRS]; Cohort 2: Itch
Severity Scale Self-Report and Caregiver-Reported Itch Severity NRS) and incidence of
treatment-emergent adverse events (TEAEs). This study comprised 81 patients (Cohort
1: n = 41; Cohort 2: n = 40). Crisaborole-treated lesions showed statistically significant
reductions in TSS versus vehicle-treated lesions at day 15 (p < 0.01), and numerically
larger decreases in TSS were observed with crisaborole BID versus crisaborole QD in
both cohorts. Furthermore, crisaborole-treated lesions generally demonstrated greater
decreases in ISGA, peak pruritus NRS, ltch Severity Scale, and Caregiver-Reported Itch
Severity NRS versus vehicle-treated lesions irrespective of regimen or cohort. Overall,
TEAEs were mild; the most frequently reported TEAEs was application site irritation. In
summary, both crisaborole regimens, particularly crisaborole BID, demonstrated efficacy
and were well tolerated.
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1 | INTRODUCTION

Atopic dermatitis (AD) is a chronic inflammatory skin disease char-
acterized by pruritus, xerosis, and eczematous lesions that im-
poses a significant burden on patients.? The pathophysiological
processes underlying AD include dysregulated inflammatory sig-
naling and increased cytokine production compared with normal
skin.! The prevalence of AD has varied worldwide;>* however, the
prevalence of AD has increased in certain regions, particularly in
the Asia-Pacific region.*” Findings from a recent cross-sectional
survey-based study suggest that the burden of AD is substantially
high in Japanese adults, with direct medical costs estimated at
¥450 billion/year.?

Current treatment guidelines recommend topical corticoste-
roids or tacrolimus for the initial treatment and management of
AD in Japan.® However, topical corticosteroids are associated
with local side-effects, including skin atrophy and increased risk
of skin infection, and tacrolimus may demonstrate limited effi-
cacy.® Delgocitinib is a topical Janus kinase inhibitor that was re-
cently approved for the treatment of adult and pediatric patients
with AD in Japan;7’8 however, skin infections, such as application
site folliculitis and Kaposi varicelliform eruption, have been asso-
ciated with delgocitinib use.? Therefore, an unmet need exists for
additional treatment options with improved efficacy and safety
profiles.”

Crisaborole ointment, 2%, is a non-steroidal anti-inflammatory
phosphodiesterase 4 (PDE4) inhibitor approved for twice daily (BID)
use in patients aged 22 years with mild-to-moderate AD in sev-
eral regions, including Australia, Canada, the EU, and Israel.’*% In
Lebanon and the USA, crisaborole is approved for patients as young
as 3 months of age.'*!> Regulatory approval was based on two iden-
tically designed, vehicle-controlled, randomized, double-blind phase
3 studies (CrisADe CORE 1 and CORE 2) that assessed the efficacy
and safety of crisaborole treatment in patients aged 22 years with
mild-to-moderate AD.® The proportion of patients who achieved
the primary endpoint of Investigator's Static Global Assessment
(ISGA) success (score of clear [0] or almost clear [1] with a 22-grade
improvement from baseline) with crisaborole was statistically signif-
icant compared with vehicle at day 29 (CORE 1: 32.8% vs 25.4%,
p = 0.038; CORE 2: 31.4% vs 18.0%, p < 0.001), and crisaborole
treatment was well tolerated.'® Crisaborole also demonstrated a fa-
vorable safety profile in an open-label, 48-week extension study of
patients with mild-to-moderate AD (n = 517).Y

The safety and pharmacokinetics of crisaborole treatment were
recently evaluated in a phase 1 study with healthy Japanese subjects
and Japanese patients with mild-to-moderate AD.*8 Crisaborole was
generally well tolerated in both populations, and the pharmacoki-
netic profile of crisaborole in patients with mild-to-moderate AD
was consistent with that of US-based patients.® To extend these
findings, a phase 2b, randomized, double-blind, vehicle-controlled
study was conducted to evaluate the efficacy and safety of two cris-
aborole treatment regimens in Japanese pediatric and adult patients
with mild-to-moderate AD.
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2 | METHODS

2.1 | Study design
This was a phase 2b, randomized, multicenter, double-blind, vehicle-
controlled intrapatient study (NCT03954158) that was conducted at
three study sites from June to December 2019. Following screening,
two target lesions that were moderate in severity were identified on
each patient. These lesions were 210 cm apart and 23 cm x 3 cm with
ISGA = 3 (moderate). At baseline (day 1), patients in each age cohort
(Cohort 1: 212 years; Cohort 2: 2-11 years) were randomized via inter-
active response technology to once daily (QD) or BID regimens, and
crisaborole 2% or vehicle was randomly assigned to each target le-
sion at baseline (day 1) and administrated for a 2-week period. Patient
follow-up was 28 days following the end of the treatment period.
The final protocol and informed consent/assent were reviewed
and approved by the institutional review board at each investiga-
tional center participating in this study. This study was conducted
in compliance with the ethical principles of the Declaration of
Helsinki and in compliance with the International Committee on
Harmonisation and Good Clinical Practice Guidelines, and all local
regulatory requirements were followed. Informed consent was pro-

vided by patients or parent(s)/guardian(s) of pediatric patients.

2.2 | Patients and treatment

All patients had a confirmed clinical diagnosis of active AD at
screening and baseline (day 1) according to Hanifin and Rajka cri-
teria’? and 26 months history of AD prior to screening. In addi-
tion, AD had been clinically stable for >1 month with an ISGA of 2
(mild) or 3 (moderate) at baseline (day 1). Patients with a previous
history of angioedema, anaphylaxis, sensitivity to any component
of crisaborole ointment, or treatment with any topical or systemic
PDE4 inhibitor were excluded from this study. Patients had AD le-
sions on their upper or lower limbs or ventral body trunk and a
percentage of treatable body surface area (%BSA) of 1% but not
>30% at baseline, excluding the scalp, genitals, and groin area.
When possible, AD lesions on bilateral areas were selected as tar-
get lesions; two AD lesions on the same limb were not selected
as target lesions. Selected target lesions were not located on the
face, neck, scalp, axilla, genitals, groin area, palms, dorsal side of
hands, dorsal side of the body trunk, or soles. Target lesions were
not expected to exceed 30% BSA. Crisaborole, 2%, ointment or
vehicle ointment was applied topically as a thin layer to each target
lesion during the 2-week study period. Crisaborole 2% or vehicle
ointment was applied using the fingertip unit, and the amount of
ointment applied to target lesions was dependent on the target
lesion area and determined by the principal investigator. Target le-
sion area was calculated using the handprint method, in which the
area represented by the participant’s outstretched hand was equal
to approximately 1% of the participant’s BSA. Crisaborole 2% and
vehicle were not applied to other AD-affected areas; however,
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patients were permitted to use emollients, moisturizers, topical
corticosteroids, and topical calcineurin inhibitors if applied 210 cm
away from selected target lesions. The application of ointment was
always performed under supervision (either applied directly or su-
pervised by study personnel) in both cohorts.

2.3 | Assessments
The primary endpoint was the change from baseline in total sign
score (TSS) in target lesions treated with crisaborole or vehicle on
day 15 for each regimen in each cohort. The TSS evaluated the se-
verity of erythema, induration/papulation, excoriation, and licheni-
fication using a 4-point severity scale; the sum of these ratings
generated a total score on a 13-point scale (0-12 points).
Secondary endpoints included the following: change from baseline
in TSS in target lesions treated with crisaborole 2% QD or BID on day
8 and day 15 for each cohort; change from baseline in ISGA, a 5-point
clinician-reported scale assessing AD severity on a 0-4 scale, with “0”
corresponding to “clear” and “4” corresponding to “severe”* in target
lesions treated with crisaborole 2% (QD or BID) or vehicle at days 8
and 15 for each cohort; change from baseline in pruritic assessments
in target lesions treated with crisaborole 2% or vehicle up to day 15
for each regimen as measured by peak pruritus numeric rating scale
(NRS)?° in Cohort 1 and the ltch Severity Scale Self-Report (patients
aged 6-11 years) and Caregiver-Reported ltch Severity NRS (patients
aged 2-11 years) in Cohort 2. Peak pruritus and caregiver-reported
itch severity were evaluated using 11-point scales, whereas itch sever-
ity was evaluated on a 5-point scale. Safety of both crisaborole reg-
imens was assessed via TEAEs (all cause and treatment related) and

TABLE 1 Demographic and baseline characteristics (full analysis set)

serious adverse events (SAEs); only TEAEs occurring in the target le-
sion were considered treatment related. TEAEs and SAEs were coded

using the Medical Dictionary for Regulatory Activities version 22.1.

2.4 | Statistical analysis
The full analysis set (FAS) comprised all randomized patients who
received 21 dose of study drug, and the per-protocol analysis set
(PPAS) consisted of all randomized patients who received 21 dose
of study drug, with both baseline and day 15 primary efficacy data,
and without protocol violations that may have impacted the efficacy
evaluation during the treatment period. The safety analysis set (SAF)
comprised all patients who received 21 dose of study drug. Efficacy
analyses were performed in the FAS and PPAS, and safety analyses
were performed in the SAF. The main analyses of TSS, ISGA, and
pruritic assessments were based on the FAS. Baseline was defined as
the last observation up to and including the first dosing date.
Analysis of efficacy parameters (TSS, ISGA, peak pruritus NRS
[Cohort 1 only], Itch Severity Scale Self-Report [Cohort 2 only], and
Caregiver-Reported Itch Severity NRS [Cohort 2 only]) was based on
intrapatient and interpatient comparisons. For intrapatient compar-
isons of crisaborole versus vehicle in each regimen for each cohort,
mixed-effect models for repeated measures (MMRM) was used to
derive the least squares mean (LSM) of intrapatient difference and
associated two-sided 95% confidence interval (Cl). MMRM included
the fixed effect of time point and an unstructured variance and
covariance matrix to model the dependence among the same pa-
tients across different visits up to day 15. When there was a con-
vergence issue for unstructured variance and the covariance matrix,

Cohort 1 (aged 212 years)

Cohort 2 (aged 2-11 years)

Crisaborole 2%

Crisaborole 2%

Crisaborole 2% Crisaborole 2%

QD + vehicle QD BID + vehicle BID QD + vehicle QD BID + vehicle BID
n=20 n=21 n=20 n=20
Age, years®
Mean (SD) 33.3(10.4) 33.9 (11.0) 7.7 (2.5) 7.8(2.7)
Median (range) 33.5(18-52) 33.0(21-55) 7.5(3-11) 8.5(2-11)
Sex, n (%)
Male 11 (55.0) 17 (81.0) 8(40.0) 11 (55.0)
Female 9 (45.0) 4(19.0) 12 (60.0) 9 (45.0)
Treatable %BSA (global), %
Mean (SD) 18.5(7.4) 18.3(7.2) 4.8(2.3) 9.2(7.6)
Median (range) 21.3(3.3-30.0) 18.0(6.5-30.0) 4.4 (1.7-10.5) 6.9 (2.9-29.3)
ISGA (global)
Mean (SD) 2.4(0.5) 2.7(0.5) 2.2(0.4) 2.8(0.4)
Median (range) 2.0(2-3) 3.0(2-3) 2.0(2-3) 3.0(2-3)

Abbreviations: BID, twice daily; %BSA, percentage of body surface area; ISGA, Investigator’s Static Global Assessment; QD, once daily; SD, standard

deviation.

2Age at screening (years) = (date of given informed consent) - (date of birth + 1) / 365.25.
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first-order autoregressive variance and the covariance matrix were
used. For interpatient comparisons of crisaborole 2% BID versus QD
in each cohort, MMRM was used to calculate the LSM difference
and associated two-sided 95% Cl between crisaborole 2% BID and
QD. MMRM included the fixed effects of dosing regimen, time point,
dosing regimen-by-time point interaction and baseline value of the
corresponding endpoint, and an unstructured variance and cova-
riance matrix to model the dependence among the same patients
across different visits up to day 15. An MMRM analysis was con-
ducted that included only the observed data in the model under the
assumption of missing at random for the missing mechanism.

For the main analysis of the primary endpoint for each regimen in
each cohort, crisaborole 2% was superior to vehicle if the change in
TSS for crisaborole treatment was greater than that for vehicle and
p < 0.05 (2-sided). A sample size of 16 would have had 285% power to
establish the superiority of crisaborole 2% to vehicle as measured by
change from baseline in TSS between crisaborole- and vehicle-treated
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lesions at day 15 using a paired t-test at 0.025 (one-sided) significance
level, assuming the mean of intrapatient difference was 1.8 and the
standard deviation (SD) was 2.2. In contrast to the main analysis of the
primary endpoint, p-values for secondary endpoints were considered
to be nominal as no adjustments for multiplicity were conducted.
Safety data were presented using descriptive statistics. Statistical anal-
yses were conducted using SAS version 9.4 (SAS Institute, Cary, NC, USA).

3 | RESULTS

3.1 | Baseline characteristics

Eighty-one patients (Cohort 1: n = 41; Cohort 2: n = 40) comprised
the FAS, PPAS, and SAF, and all patients completed the study. No
patients were excluded from the FAS or PPAS; therefore, the FAS and
PPAS populations were identical. Demographic and baseline disease
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FIGURE 1 Mean change (SE) from baseline to day 8 and day 15 in TSS for intrapatient comparison of crisaborole 2% QD and BID versus
vehicle in (a,b) Cohort 1 and (c,d) Cohort 2 (full analysis set).t* *p < 0.05 and **p < 0.01 for intrapatient comparison of crisaborole 2% vs
vehicle based on MMRM. TMMRM includes the fixed effect of visit, and an unstructured covariance structure was used. *Adjustments for
multiplicity were not conducted at day 8. BID, twice daily; MMRM, mixed-effect model for repeated measures; QD, once daily; SE, standard

error; TSS, total sign score
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characteristics for each cohort are shown in Table 1. In Cohort 1, the @ 0e
mean age (SD) was 33.3 (10.4) and 33.9 (11.0) years in the crisaborole _°E’ ™
2% QD and BID groups, respectively. In Cohort 2, the mean age (SD) § -1 \
©
was 7.7 (2.5) and 7.8 (2.7) years in the crisaborole 2% QD and BID o N
b
groups, respectively. TSS was balanced in target lesions between as- E -2 \\
signed treatments in each regimen for each cohort (Table S1). ';'; N\
i-l
. e .
3.2 | Efficacy c =
. 2 o o
3.2.1 | Change from baseline in TSS S
=
-6 T 1
In Cohort 1, statistically significant decreases in target lesion TSS 1 8 15
were observed with crisaborole 2% QD and BID compared with ve- Day
hicle at day 15 (Figure 1a,b). The LSM of intrapatient difference (95% ®) Crisaborole 2% QD —@— Crisaborole 2% BID
Cl) of TSS change from baseline for crisaborole 2% QD and BID was 0e
-1.6(95% Cl, -2.7 to -0.5; p = 0.0071) and -2.0 (95% Cl, -3.3 to0 -0.8; Q \
p = 0.0029), respectively. Similarly, statistically significant decreases E 14 \\
in target lesion TSS were observed with crisaborole 2% QD and a \\\
BID compared with vehicle at day 15 in Cohort 2 (Figure 1c,d). The g -2+ \\
LSM of intrapatient difference (95% Cl) of TSS change from base- fra
line for crisaborole 2% QD and BID was -1.5 (95% Cl, -2.7 to -0.2; % -3
p =0.0250) and -2.1 (95% Cl, -3.3 to -0.9; p = 0.0014), respectively. H S
o ~
The decrease in TSS at day 15 for target lesions treated with g’ —41 \‘\\\\ \I
crisaborole 2% BID was numerically greater than that observed g E ‘
for target lesions treated with crisaborole 2% QD in both cohorts s 57 -
(Figure 2). The LSM interpatient difference (95% ClI) of TSS change Zl)
from baseline between both crisaborole regimens was -0.6 (-2.0 to 5 1 é 1‘5
0.9) and -0.8 (-2.1 to 0.4) for Cohort 1 and Cohort 2, respectively. Day
At day 8, LSM of intrapatient difference (95% ClI) for crisaborole Crisaborole 2% QD —@— Crisaborole 2% BID

2% QD- and BID-treated target lesions compared with vehicle-
treated lesions was -1.9 (-3.1 to -0.7) and -1.4 (-2.7 to -0.2), re-
spectively, in Cohort 1; however, the LSM interpatient difference
(95% Cl) of TSS change from baseline between crisaborole 2% BID
and QD was negligible at this time point (-0.1 [-1.5 to 1.3]). In Cohort
2, LSM of intrapatient difference (95% Cl) of TSS change from base-
line with crisaborole 2% QD and BID compared with vehicle was
-1.2 (-2.2 to -0.2) and -1.7 (-2.8 to -0.5), respectively, at day 8. In
accordance with the observations in Cohort 1, the LSM interpatient
difference (95% Cl) of TSS change from baseline of crisaborole 2%
BID and QD was negligible at day 8 (-0.1 [-1.2 to 1.0]).

3.2.2 | Change from baseline in ISGA
In Cohort 1, the LSM of intrapatient difference (95% ClI) of change
from baseline in ISGA for crisaborole 2% QD and BID compared with
vehicle at day 15 was -0.9 (-1.4 to -0.4) and -0.7 (-1.2 to -0.2), re-
spectively. The difference of LSM of change from baseline (95% Cl)
between crisaborole 2% BID and QD was 0 (-0.5 to 0.6) at day 15
(Table 2). Similar results were observed at day 8.

In Cohort 2, the LSM of intrapatient difference (95% Cl) of change
from baseline in ISGA for crisaborole 2% QD and BID compared with

FIGURE 2 LSM change (SE) from baseline to day 8 and day 15 in
TSS for patients receiving crisaborole 2% QD or crisaborole 2% BID
in (a) Cohort 1 and (b) Cohort 2 (full analysis set)."* TNominal p = 0.05
for interpatient comparisons of crisaborole 2% BID vs crisaborole
2% QD in Cohort 1 and Cohort 2 based on MMRM at days 8 and 15.
*MMRM includes the fixed effects of dosing regimen, visit, dosing
regimen-by-visit interaction, and baseline value, and an unstructured
covariance structure was used. BID, twice daily; LSM, least squares
mean; MMRM, mixed-effect model for repeated measures; QD, once
daily; SE, standard error; TSS, total sign score

vehicle at day 15 was -0.7 (-1.2 to -0.2) and -1.0 (-1.4 to -0.6), re-
spectively. The difference of LSM of change from baseline (95% Cl)
between crisaborole 2% BID and QD was -0.1 (-0.7 to 0.5) at day 15

(Table 2). Similar results were observed at day 8.

3.2.3 | Change from baseline in peak pruritus
NRS, Itch Severity Scale, and Caregiver-Reported Itch
Severity severity NRS

In Cohort 1, target lesions treated with crisaborole 2% QD and BID
demonstrated greater improvements in peak pruritus NRS compared
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FIGURE 3 Mean change (SE) from baseline up to day 15 in peak
pruritus NRS for patients aged 212 years (Cohort 1) receiving (a)
crisaborole 2% QD or (b) crisaborole 2% BID versus vehicle (full
analysis set)."* TNominal *p < 0.05, **p < 0.01, ***p < 0.001, and
****p < 0.0001 for intrapatient comparison of crisaborole 2% vs
vehicle based on MMRM. ¥MMRM includes the fixed effect of visit,
and an unstructured covariance structure was used. BID, twice
daily; MMRM, mixed-effect model for repeated measures; NRS,
numeric rating scale; QD, once daily; SE, standard error

with those treated with vehicle on the day following the first appli-
cation (crisaborole 2% QD mean change [standard error [SE]]: -1.3
[0.5]; vehicle QD: -0.7 [0.4]; crisaborole 2% BID: -0.6 [0.2]; vehicle
BID: -0.5 [0.4]) (Figure 3). Improvements were maintained through
day 15 (crisaborole 2% QD: -3.5 [0.6]; vehicle QD: -2.0 [0.6]; crisab-
orole 2% BID: -3.7 [0.5]; vehicle BID: -2.9 [0.5]). The LSM change
from baseline in peak pruritus NRS was generally greater in patients
treated with crisaborole 2% QD compared with crisaborole 2% BID
from day 2 to day 12; however, the LSM change from baseline was
greater with crisaborole 2% BID compared with crisaborole 2% QD
after day 13 (Figure 4).

crisaborole 2% QD or crisaborole 2% BID (full analysis set).
t+tNominal p 2 0.05 for interpatient comparisons of crisaborole
2% BID versus crisaborole 2% QD based on MMRM from baseline
to day 15. fMMRM includes the fixed effects of dosing regimen,
day, dosing regimen-by-day interaction, and baseline value, and

an unstructured covariance structure was used. BID, twice daily;
LSM, least squares mean; MMRM, mixed-effect model for repeated
measures; NRS, numeric rating scale; QD, once daily; SE, standard
error

In Cohort 2, target lesions treated with crisaborole 2% QD or
BID in patients aged 6-11 years demonstrated improvement in
the Itch Severity Scale with higher frequency than those treated
with vehicle on the day following the first application (crisab-
orole 2% QD mean change [SE]: -0.7 [0.4]; vehicle QD: -0.3 [0.4];
crisaborole 2% BID: -0.6 [0.5]; vehicle BID: -0.4 [0.4]) (Figure 5).
At day 15, the mean change (SE) in Itch Severity Scale with cris-
aborole 2% QD and vehicle QD was -0.8 (0.4) and -0.6 (0.3), re-
spectively, and -1.3 (0.4) and -0.9 (0.4) with crisaborole 2% BID
and vehicle BID, respectively. Among patients aged 6-11 years
in Cohort 2, the LSM change from baseline with crisaborole 2%
QD versus BID was generally comparable from day 2 to day 15
(Figure 6).

Among patients aged 2-11 years in Cohort 2, a greater de-
crease from baseline in Caregiver-Reported Itch Severity NRS was
observed with crisaborole 2% QD compared with vehicle on the
day following the first application (crisaborole 2% QD mean change
[SE]: -0.5[0.3]; vehicle QD: -0.4 [0.3]), and improvement was main-
tained through day 15 (crisaborole 2% QD: -2.5 [0.6]; vehicle QD:
-1.3 [0.5]) (Figure 7a). With crisaborole 2% BID, less improvement
was observed compared with vehicle on the day following the first
application (crisaborole 2% BID mean change [SE]: -0.7 [0.4]; ve-
hicle BID: -0.9 [0.5]) but a greater decrease in Caregiver-Reported
Itch Severity Scale NRS was observed at day 15 (crisaborole 2%
BID: -4.3 [0.6]; vehicle BID: -3.0 [0.6]) (Figure 7b). In patients
aged 2-11 years in Cohort 2, the LSM change from baseline in
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FIGURE 5 Mean change (SE) from baseline up to day 15 in Itch
Severity Scale for patients aged 6-11 years (Cohort 2) receiving
(a) crisaborole 2% QD or (b) crisaborole 2% BID versus vehicle (full
analysis set)."* TNominal *p < 0.05 for intrapatient comparison of
crisaborole 2% versus vehicle based on MMRM. ¥*MMRM includes
the fixed effect of visit, and an unstructured covariance structure
for (a) and first-order autoregressive covariance structure for

(b) were used. BID, twice daily; MMRM, mixed-effect model for
repeated measures; QD, once daily; SE, standard error

Caregiver-Reported Itch Severity Scale was generally greater with
crisaborole 2% BID compared with crisaborole 2% QD from day 2
to day 15 (Figure 8).

3.3 | Safety

In Cohort 1, the median (range) duration of treatment with both
crisaborole regimens or vehicle was 14 (14-15) days, and the me-
dian (range) number of crisaborole/vehicle applications was 14
(14-15) and 28 (28-30) with crisaborole 2% QD and BID, respec-
tively. In Cohort 2, the median (range) duration of treatment with

crisaborole 2% QD or vehicle was 14 (14-16) days, and the median
(range) duration of treatment with crisaborole 2% BID or vehicle
was 14 (14-17) days. The median (range) number of crisaborole/
vehicle applications was 14 (14-16) and 28 (28-34) applications
with crisaborole 2% QD and BID, respectively. All applications
of ointment were performed by study personnel (Cohort 1) or
confirmed by study personnel (Cohort 2), and all patients in both
regimens were considered compliant with treatment except one
patient receiving crisaborole 2% BID in Cohort 2. There were no
SAEs, dose reductions, or temporary/permanent discontinuations
due to TEAEs in this study, and all TEAEs were mild in severity.
TEAEs by system organ class and preferred term are presented
in Table 3. In Cohort 1, six (30.0%) patients receiving crisaborole 2%
QD and six (28.6%) patients receiving crisaborole 2% BID experi-
enced TEAEs. The most frequently reported TEAEs with crisaborole
2% QD were application site irritation and application site pruritus
(each n = 3), all of which were treatment related. The most fre-
quently reported TEAEs with crisaborole 2% BID were application
site irritation (n = 4) and oropharyngeal pain (n = 3); only application
site irritation was considered to be related to crisaborole treatment.
In Cohort 2, two (10.0%) patients receiving crisaborole 2% QD and
two (10.0%) patients receiving crisaborole 2% BID experienced
TEAEs. Reported TEAEs were arthralgia and hand, foot, and mouth
disease (each n = 1) with crisaborole 2% QD and application site pru-
ritus, application site pain, and hand, foot, and mouth disease (each
n = 1) with crisaborole 2% BID. Of these TEAEs, none were related
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FIGURE 7 Mean change (SE) from baseline up to day 15 in
Caregiver-Reported Itch Severity NRS for patients aged 2-11 years
(Cohort 2) receiving (a) crisaborole 2% QD or (b) crisaborole 2%
BID versus vehicle (full analysis set).* TNominal *p < 0.05 and

**p < 0.01 for intrapatient comparison of crisaborole 2% versus
vehicle based on MMRM. ¥MMRM includes the fixed effect of visit,
and an unstructured covariance structure was used. BID, twice
daily; MMRM, mixed-effect model for repeated measures; NRS,
numeric rating scale; QD, once daily; SE, standard error

to crisaborole 2% QD, whereas application site pruritus and applica-
tion site pain were considered to be related to crisaborole 2% BID.
In Cohort 1, five (25.0%) patients receiving crisaborole 2% QD
experienced TEAEs in the crisaborole-treated lesion and two (10.0%)
patients experienced TEAEs in the vehicle-treated lesion; four
(19.0%) patients receiving crisaborole 2% BID experienced TEAEs in
the crisaborole-treated target lesion and two (9.5%) patients expe-
rienced TEAEs in the vehicle-treated lesion. In Cohort 2, no TEAEs
were reported in target lesions treated with crisaborole 2% QD,
whereas TEAEs were reported in the target lesion of one (5.0%) pa-
tient receiving crisaborole 2% BID; no patient experienced TEAEs in

049
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Crisaborole 2% QD  —®— Crisaborole 2% BID

FIGURE 8 LSM change (SE) from baseline up to day 15 in
Caregiver-Reported ltch Severity NRS for patients aged 2-11 years
(Cohort 2) receiving crisaborole 2% QD or crisaborole 2% BID (full
analysis set)."* TNominal *p < 0.05 and **p < 0.01 for interpatient
comparison of crisaborole 2% BID versus crisaborole 2% QD based
on MMRM. ¥MMRM includes the fixed effects of dosing regimen,
day, dosing regimen-by-day interaction, and baseline value, and

an unstructured covariance structure was used. BID, twice daily;
LSM, least squares mean; MMRM, mixed-effect model for repeated
measures; NRS, numeric rating scale; QD, once daily; SE, standard
error

vehicle-treated lesions. TEAEs by system organ class and preferred

term for target lesions in each cohort are provided in Table S2.

4 | DISCUSSION

This phase 2b study assessed the efficacy and safety of two crisab-
orole regimens in Japanese pediatric and adult patients with mild-
to-moderate AD. The primary efficacy endpoint was achieved with
both crisaborole regimens in both cohorts: crisaborole-treated le-
sions showed statistically significant reductions in TSS compared
with vehicle-treated lesions at day 15. Numerically larger decreases
in TSS at day 15 were observed with crisaborole 2% BID com-
pared with crisaborole 2% QD in both cohorts. When crisaborole
and vehicle were compared in each patient, crisaborole-treated
lesions demonstrated a larger decrease in TSS at day 8 compared
with vehicle-treated lesions with both regimens in both cohorts.
Decreases in TSS at day 8 were similar between crisaborole 2%
QD and BID in both cohorts, indicating an early onset of improve-
ment with both regimens in both cohorts. Furthermore, crisaborole-
treated lesions generally demonstrated greater decreases in the
ISGA, peak pruritus NRS, Itch Severity Scale, and Caregiver-
Reported Itch Severity NRS compared with vehicle-treated lesions
irrespective of regimen or cohort. Improvements in ISGA and ltch
Severity Scale were comparable between crisaborole 2% QD and
BID at day 8 and day 15 for ISGA and day 2 to day 15 for the Itch
Severity Scale; however, similar improvements in peak pruritus NRS
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TABLE 3 TEAEs by System Organ Class and Preferred Term in Japanese pediatric and adult patients receiving crisaborole 2% or vehicle?

(safety analysis set)

Cohort 1 (aged 212 years)

Cohort 2 (aged 2-11 years)

Crisaborole 2%

Crisaborole 2%

Crisaborole 2% Crisaborole 2% BID + vehicle

QD + vehicle QD BID + vehicle BID QD +vehicle QD BID
n (%) n=20 n=21 n=20 n=20
Any adverse event 6(30.0) 6(28.6) 2(10.0) 2(10.0)
Gastrointestinal disorders 1(5.0) 0 0
Dental caries 1(5.0) 0 0
general disorders and administration site conditions 5(25.0) 5(23.8) 0 1(5.0)
Application site coldness 0 1(4.8) 0 0
Application site irritation 3(15.0) 4(19.0) 0 0
Application site pain 1(5.0) 1(4.8) 0 1(5.0)
Application site pruritus 3(15.0) 2(9.5) 0 1(5.0)
Infections and infestations 1(5.0) 1(4.8) 1(5.0) 1(5.0)
Application site folliculitis 1(5.0) 1(4.8) 0 0
Hand-foot-and-mouth disease 0 0 1(5.0) 1(5.0)
Musculoskeletal and connective tissue disorders 0 0 1(5.0) 0
Arthralgia 0 0 1(5.0) 0
Respiratory, thoracic, and mediastinal disorders 0 3(14.3) 0 0
Oropharyngeal pain 0 3(14.3) 0 0

Abbreviations: BID, twice daily; QD, once daily; TEAEs, treatment-emergent adverse event.

?Patients were only counted once per treatment per event.

were observed with both crisaborole regimens from day 2 to day 12
until slightly more improvement was observed with crisaborole BID
compared with crisaborole 2% QD after day 13. Greater improve-
ment in Caregiver-Reported Itch Severity NRS was observed with
crisaborole 2% BID compared with crisaborole 2% QD from day 2
to day 15. Finally, TEAEs with both crisaborole regimens were mild
in both cohorts, and no patients discontinued the study. Together,
these results suggest that both crisaborole regimens demonstrated
efficacy and were well tolerated in Japanese pediatric and adult pa-
tients with mild-to-moderate AD.

Efficacy results from the current study are consistent with
those of previous studies with crisaborole. Greater improvements
in TSS, peak pruritus NRS, and ISGA were observed with crisaborole
treatment compared with vehicle, as was observed in a phase 2a,
randomized, double-blind, vehicle-controlled, intrapatient study of
adult patients with mild-to-moderate AD in Canada.?! Similarly, the
efficacy of crisaborole was consistent with that of the phase 3 CORE
1 and CORE 2 studies conducted in the USA, in which crisaborole
decreased pruritus in a greater proportion of patients compared
with vehicle at days 8, 15, and 29.1¢ Furthermore, consistent with
findings in the phase 3 CORE 1 and CORE 2 studies, the efficacy of
crisaborole was comparable across age groups in Japanese patients.
Although we were unable to enroll Japanese patients aged 12-
17 years in this study, efficacy of crisaborole in this age group is ex-
pected given that crisaborole was effective in non-Japanese patients
from this age group. Taken together, the efficacy of crisaborole in

Japanese patients was comparable to that of non-Japanese patients
with mild-to-moderate AD across age groups in previous crisaborole
studies.

Findings of several studies suggest that the pathophysiological
features of AD are heterogeneous among racial groups.zz'23 For
instance, genetic profiling of Asian and White patients with AD
showed that Asian patients exhibited an AD phenotype that blended
features of White patients and those of patients with psoriasis, in-
cluding increased hyperplasia and higher T-helper (Th)17 and Th22
activation.?? Moreover, AD lesions in Black patients tend to exhibit
more lichenification compared with those of White patients.?® Given
the paucity of AD studies in diverse patient populations,23 the cur-
rent study addresses an important gap concerning the efficacy of
crisaborole in an Asian patient population.

The safety profile of crisaborole was consistent with that of pre-
vious studies of crisaborole in patients with mild-to-moderate AD.
The most frequently reported TEAESs in the current study included
application site pain and application site pruritus, which were also
reported in phase 2 studies of adolescent and adult patients with
AD who received crisaborole treatment.?*?° Japanese treatment
guidelines have recommended topical corticosteroids and tacro-
limus as first- and second-line pharmacological therapies for AD;
however, both have been associated with AEs that may promote
non-adherence.>® Compared with topical corticosteroids and tacro-
limus, crisaborole has a more favorable safety profile and may be
more tolerable.r”
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This study had several limitations, including a small patient popu-
lation. In addition, intrapatient comparisons of crisaborole and vehi-
cle limited the interpretation of study results. Furthermore, pruritus
is the most prominent symptom of AD,?% and the results of this study
should be interpreted carefully because only target lesions were
evaluated. Given that the peak pruritus NRS and Itch Severity Scale
were evaluated by patients, it may have been difficult to specifically
evaluate pruritus in target lesions if patients experienced pruritus in
larger AD-affected areas. In contrast, the Caregiver-Reported Itch
Severity NRS vyielded objective evaluations because it was com-
pleted by caregivers who were able to focus on target lesions only.
Finally, multiplicity was not adjusted for all secondary endpoints,
precluding formal statistical comparisons between crisaborole and
vehicle.

In conclusion, both crisaborole regimens, particularly crisaborole
2% BID, demonstrated efficacy and were well tolerated in Japanese
pediatric and adult patients aged 22 years with mild-to-moderate
AD. Therefore, crisaborole, 2%, may be a viable treatment option for

Japanese patients with mild-to-moderate AD.
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