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Summary

Background In atopic dermatitis (AD), phosphodiesterase 4 (PDE4) inhibition
reduces proinflammatory mediators and cytokines. Difamilast is a new selective
PDE4 inhibitor.
Objectives To demonstrate the superiority of topical difamilast to vehicle in Japa-
nese paediatric patients with AD.
Methods This was a phase III randomized, double-blind, vehicle-controlled trial.
Patients aged 2–14 years with an Investigator Global Assessment (IGA) score of 2
or 3 received difamilast 0�3% (n = 83), difamilast 1% (n = 85) or vehicle
(n = 83) ointment twice daily for 4 weeks.
Results The primary endpoint was the percentage of patients with an IGA score of
0 or 1 with improvement by at least two grades at week 4. The success rates in
IGA score at week 4 were 44�6%, 47�1% and 18�1% in the difamilast 0�3%,
difamilast 1% and vehicle groups, respectively. Both difamilast groups demon-
strated significantly higher success rates in IGA score compared with vehicle at
week 4 [difamilast 0�3% (P < 0�001); difamilast 1% (P < 0�001)]. Regarding sec-
ondary endpoints, improvements in Eczema Area and Severity Index (EASI;
improvement of ≥ 50%, ≥ 75% and ≥ 90% in overall score) at week 4 were sig-
nificantly higher in patients in the difamilast 0�3% and 1% groups than those in
the vehicle group. EASI score in the difamilast 0�3% and 1% groups was signifi-
cantly reduced compared with that of patients in the vehicle group at week 1.
The significant difference between both the difamilast groups and the vehicle
groups was maintained from week 1 through to week 4. Most treatment-
emergent adverse events were mild or moderate, and no serious events or deaths
were reported.
Conclusions Difamilast 0�3% and 1% ointments are superior to vehicle and well tol-
erated in Japanese paediatric patients with AD.

What is already known about this topic?

• In atopic dermatitis (AD), increased phosphodiesterase 4 (PDE4) activity leads to a

proinflammatory milieu involved in acute and chronic inflammation.

• Topical inhibitors of PDE4 are available and are an alternative to topical corticos-

teroids or calcineurin inhibitors for AD.

• Concern about the adverse effects of topical corticosteroids or calcineurin inhibitors

may limit their use in the treatment of AD.
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What does this study add?

• This trial demonstrates the efficacy of the selective topical PDE4 inhibitor difamilast

for mild-to-moderate AD in Japanese paediatric patients.

• Difamilast is well tolerated with an adverse event profile similar to vehicle.

Atopic dermatitis (AD) is a chronic, fluctuating pruritic

inflammatory skin disease that occurs most frequently in chil-

dren, affecting one in five in industrialized countries, with

onset as early as within the first 2 years of life.1 AD is the

leading nonfatal health burden caused by skin diseases. It has

negative psychosocial impacts on patients and their relatives,

and increases the risk of various immune-mediated inflamma-

tory diseases.2 Contributing to the disease-related burden is

the high prevalence, childhood onset, impact on quality of life

and substantial healthcare costs.3

Mechanisms underlying AD are now considered to be a com-

bination of various defects, including epidermal barrier disrup-

tion, especially that associated with filaggrin deficiency, and the

activation of different T-cell subsets, particularly T helper (Th) 2,

Th17 and Th22 cells.4 Accordingly, the main principles for the

treatment of AD, as recommended by US and Japanese guideli-

nes, are to repair epidermal barrier function, avoid trigger factors,

suppress inflammation, relieve pruritus and reduce the risk of

secondary cutaneous infection.5,6 Topical therapies are the main-

stay of AD treatment, of which the most commonly used are

moisturizers and emollients to repair skin barrier function, and

topical anti-inflammatory agents to suppress inflammation. In

Japan, topical corticosteroids and tacrolimus ointment (a topical

calcineurin inhibitor) are used mainly to shorten and suppress

the inflammation caused by AD. Although effective, both topical

corticosteroids and topical calcineurin inhibitors are limited by

several issues, including safety concerns and local side-effects.7,8

As a result, there is a need for new topical therapies for AD that

can overcome the limitations of the existing therapies.

In AD, increased activity of phosphodiesterase 4 (PDE4) and

associated reduction of intracellular cyclic adenosine monophos-

phate (cAMP) – a negative regulator of cytokine production –
leads to enhanced generation of proinflammatory mediators and

increased transcription of cytokines involved in acute and

chronic inflammation.9,10 Hence, the inhibition of PDE4 activity

may suppress proinflammatory cytokines [e.g. tumour necrosis

factor-a, interleukin (IL)-12 and IL-23] by inhibiting the break-

down of cAMP.4,11 Crisaborole is the first marketed PDE4 inhi-

bitor indicated for the treatment of AD in patients aged ≥
2 years to be approved by the US Food and Drug Administra-

tion and by the European Medicines Agency.12

Difamilast [OPA-15406; also referred to as MM36 (Otsuka

Pharmaceutical Co., Ltd, Tokyo, Japan)]13 is a new selective

PDE4 inhibitor that has shown significant efficacy and no

safety concerns for mild-to-moderate AD in phase II trials of

paediatric and adult patients in the USA and Japan.14–17

This phase III trial was primarily designed to demonstrate

the superiority of difamilast 0�3% and 1% ointments to vehicle

ointment in a large number of Japanese paediatric patients

aged 2–14 years with AD.

Patients and methods

Trial design

This multicentre, randomized, double-blind, vehicle-

controlled, parallel-group comparison trial (ClinicalTrials.gov

identifier: NCT03911401) comprised a screening period (2–

30 days) and a 4-week assessment period, during which

examinations were performed at baseline and then at weeks 1,

2 and 4. The trial was conducted at 30 investigational sites in

Japan from May to December 2019.

This trial was performed in accordance with the provisions of

the Declaration of Helsinki, the International Conference on Har-

monisation Good Clinical Practice Consolidated Guideline, and

the applicable local laws and regulatory requirements in Japan.

The protocol was approved by the institutional review board for

each study site. Written informed consent was obtained from the

patients’ legal guardians before participation in the trial. If possi-

ble, assent (consent not bound by the legal restrictions obtained

from paediatric patients) was obtained from the patients.

Patients

Included patients were male and female Japanese outpatients

aged 2–14 years who had a diagnosis of AD based on the Japa-

nese Dermatological Association’s criteria that affected ≥ 5% to

≤ 40% of their body surface area (BSA), excluding the scalp,

and had an Investigator’s Global Assessment (IGA) score of 2

(mild) or 3 (moderate) at the screening and baseline examina-

tions.18,19 Patients were excluded if they (i) had AD or a contact

dermatitis flare-up (defined as a rapid intensification of symp-

toms) within 28 days prior to the baseline examination; (ii)

had received one of several prescribed therapies prior to the

baseline examination, including ultraviolet light therapy, sys-

temic or topical corticosteroids; and (iii) were unable to con-

tinue in the trial without changing the dosage and

administration of systemic antihistamines, sodium cromoglicate,

tranilast or suplatast tosilate from 7 days before the baseline

examination until the week 4 examination. The full list of exclu-

sion criteria is given in Table S1 (see Supporting Information).

Treatment

Eligible patients were randomly assigned in a 1 : 1 : 1 ratio to

receive difamilast 0�3% [weight/weight (w/w)] ointment,
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difamilast 1% (w/w) ointment or vehicle ointment twice daily

(approximately 12 h apart between morning and night

administration) for 4 weeks. Both the investigator/subinvesti-

gator and patients were blinded to the study medication. The

investigator/subinvestigator entered the necessary information

for the patients’ eligibility into the Interactive Web Response

System (IWRS). On the day of the baseline examination,

patients confirmed to be registered in the IWRS were allocated

to the difamilast 0�3%, difamilast 1% or vehicle groups. In the

IWRS, patients were allocated using dynamic allocation (mini-

mization method) for balancing baseline covariates [IGA score

and age (2–6 years or 7–14 years)]. The dose for each patient

was calculated based on the following formula: total BSA (m2)

9 proportion of the treatment area (%) 9 10 g m–2. The

patient’s total BSA was calculated according to the Mosteller

formula.20 Patients were instructed to apply the study medica-

tion according to their own affected area. Compliance was

reviewed based on the applied quantity of ointment and the

number of applications. Patients were allowed to discontinue

trial participation for any reason at any time. For patients who

discontinued the study medication before the week 4 exami-

nation, a withdrawal examination was performed.

Outcomes

The primary endpoint was the success rate in IGA score

(Table S2; see Supporting Information)19 at week 4, defined

as the percentage of patients achieving an IGA score of 0 or 1

with improvement by at least two grades.

Secondary endpoints included success rate in Eczema Area

and Severity Index (EASI) 50,21 EASI 75 and EASI 90 (im-

provement of ≥ 50%, ≥ 75% and ≥ 90% in overall EASI score,

respectively) at week 4, and least square (LS) mean percentage

change from baseline at week 4 in overall EASI score. The

other secondary endpoints were LS mean changes from base-

line at week 4 in overall EASI score and each subscale score

(erythema, induration/papulation, excoriation and lichenifica-

tion), Verbal Rating Scale (VRS) for pruritus score (only for

patients aged 7–14 years),22 Patient-Oriented Eczema Measure

(POEM) score and total affected BSA (%).23

The safety assessments included treatment-emergent adverse

events (TEAEs), clinical laboratory tests and vital sign exami-

nations.

Statistical analysis

The statistical analyses included all patients who received the

study medication at least once.

The target sample size was set to achieve a power of 90%

for the comparison of the difamilast 1% group and the vehicle

group, which was firstly conducted in a closed testing proce-

dure. In the phase II trial in paediatric patients in Japan, suc-

cess rates in IGA score were 37% (n = 9/24), 40% (n = 10/

25, and 8% (n = 2/24) in the difamilast 0�3%, difamilast 1%

and vehicle groups, respectively.16 However, in order to con-

sider the trial results conservatively, it was assumed that

success rates in IGA score were 36% (n = 9/25) in the

difamilast 1% group and 12% (n = 3/25) in the vehicle

group. Under these conditions, it was necessary to have 72

patients per group to achieve a power of 90% with a two-

sided significance level of 5%. However, in consideration of

an exploratory assessment of age categories, the target sample

size was set as 80 patients in each group (total 240 patients).

For the primary endpoint – the success rate in IGA score at

week 4 – the efficacy of difamilast 0�3% and difamilast 1%

was demonstrated vs. the vehicle group. Patients with missing

IGA score data were treated as nonresponders. Overall, type I

errors were controlled for using a closed testing procedure.

Firstly, the difamilast 1% and vehicle groups were compared.

If the comparison was significant at the two-sided significance

level of 5%, the difamilast 0�3% and the vehicle groups were

then compared at the two-sided significance level of 5%. The

Cochran–Mantel–Haenszel test was conducted for comparison

using baseline IGA (2 or 3) and age (2–6 years or 7–
14 years) as stratification factors. The difference in success rate

in IGA score and its two-sided 95% confidence interval (CI;

common risk difference adjusted by the Mantel–Haenszel
method and its two-sided 95% CI) between the vehicle group

and the difamilast 0�3% or 1% group were determined.

The success rates in EASI 50, EASI 75 and EASI 90 at week

4 as secondary endpoints were analysed in the same manner

as the primary endpoint. For the success rate in EASI 75,

patients whose percentage change in overall EASI score from

baseline decreased by ≥ 75% were treated as responders.

Patients whose percentage change from baseline did not

decrease by ≥ 75% or with missing EASI 75 data were treated

as nonresponders. The success rates in EASI 50 and EASI 90

were defined in the same manner.

The percentage change from baseline in overall EASI score,

and changes from baseline in overall EASI score and each sub-

scale score, VRS for pruritus score, POEM score and total

affected BSA (%) were analysed using a mixed-model repeated

measure.

The number and percentage of patients who experienced

TEAEs were calculated by group. TEAEs were coded to pre-

ferred terms according to the Medical Dictionary for Regula-

tory Activities (MedDRA) version 22.1.

Results

Patient disposition and baseline characteristics

Patient disposition throughout the conduct of the trial is

shown in Figure 1. Overall, 262 patients were screened; of

these, 251 were randomized to one of three groups (difami-

last 0�3%, n = 83; difamilast 1%, n = 85; vehicle, n = 83)

and received at least one administration of study medication.

Discontinuation was numerically higher in the vehicle group

(n = 25; 30%) than either difamilast group [difamilast

0�3%, n = 7 (8%); difamilast 1%, n = 9 (11%)], which was

mainly due to withdrawal by parent/guardian and lack of

efficacy.
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Mean age, mean number of years since AD onset, IGA

score, severity of AD, overall EASI score and VRS for pruritus

score were equivalent across treatment groups at baseline

(Table 1). Overall, 39 patients (15�5%) had an IGA score of 2

and 212 (84�5%) had an IGA score of 3. Regarding the Japa-

nese AD severity index,6 25 patients (10�0%) had mild AD,

170 (67�7%) had moderate AD and 56 (22�3%) had severe

AD (Table 1).

Efficacy

For the primary endpoint, success rates in IGA score at week

4 were 44�6%, 47�1% and 18�1% in the difamilast 0�3%, the
difamilast 1% and the vehicle groups, respectively (Table 2).

Significant differences at week 4 were observed between

difamilast 0�3% and vehicle (24�7%, 95% CI 11�3–38�0;
P < 0�001), and between difamilast 1% and vehicle (28�7%,
95% CI 15�0–42�5; P < 0�001). Patients in the difamilast 0�3%
and difamilast 1% groups also showed highly significant suc-

cess rates in IGA score compared with the vehicle group at

weeks 1 and 2 (Figure 2).

The success rates in EASI 75 at week 4 were 43�4% in the

difamilast 0�3% group, 57�7% in the difamilast 1% group and

18�1% in the vehicle group. Significant differences at week 4

were shown between the difamilast 0�3% and vehicle groups

(23�9%, 95% CI 10�6–37�3; P < 0�001), and between the

difamilast 1% and vehicle groups (38�9%, 95% CI 25�5–52�3;
P < 0�001). The success rates in EASI 50 and EASI 90 at week

4 in both the difamilast groups were also significantly higher

compared with the vehicle group (Table 2 and Figure 3).

The LS mean percentage change in overall EASI score from

baseline at week 1 was �48�9 for difamilast 0�3%, �51�7 for

difamilast 1% and �0�1 for vehicle. Differences from vehicle

in LS mean percentage changes in overall EASI score at week 1

were �48�8 for difamilast 0�3% (P < 0�001) and �51�6 for

difamilast 1% (P < 0�001), and the significant reductions for

both difamilast groups observed at week 1 were sustained

until week 4 (Table 2 and Figure 4).

In terms of itch, LS mean changes in VRS for pruritus score

from baseline at week 1 were –0�59 in the difamilast 0�3%
group, –0�54 in the difamilast 1% group and –0�14 in the

vehicle group. Differences from vehicle in changes in VRS at

week 1 were �0�45 for the difamilast 0�3% group (P = 0�002)
and �0�40 for the difamilast 1% group (P = 0�005); the signif-
icant difference for both difamilast groups was observed at

week 1 and persisted until week 4 (Table 2 and Figure 5). In

addition, significant differences in all secondary endpoints [e.g.

POEM score, and total affected BSA (%)] were noted between

both difamilast groups and the vehicle group (Table 2).

Safety

Of the 251 patients enrolled, TEAEs were experienced in 27

(33%) patients in the difamilast 0�3% group, 29 (34%) in the

difamilast 1% group and 28 (34%) in the vehicle group. Most

TEAEs were mild or moderate in severity, and no serious events

or deaths were reported. One severe TEAE of worsening AD

occurred in one (1%) patient in the difamilast 0�3% group. The

most common TEAEs observed in the treatment groups were

nasopharyngitis, followed by impetigo and dermatitis atopic

(Table 3). Worsening AD was coded as ‘dermatitis atopic’.

The most frequent TEAE leading to discontinuation was

worsening AD, which occurred in one (1%) patient in the

difamilast 0�3% group, two (2%) in the difamilast 1% group

and four (5%) in the vehicle group.

TEAEs considered to be related to study medication were

reported in five (6%) patients in the difamilast 0�3% group,

three (3%) in the difamilast 1% group and four (5%) in the

Figure 1 Patient disposition throughout the phases of the trial.
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vehicle group. The most common TEAE related to study medi-

cation was worsening AD [one (1%) patient each in the

difamilast 0�3% and 1% groups and three (4%) patients in the

vehicle group), followed by folliculitis [one (1%) patient each

in the difamilast 0�3% and 1% groups] and impetigo [two

(2%) patients in the difamilast 0�3% group].

Table 1 Demographic and baseline clinical characteristics

Vehicle (n = 83) Difamilast 0�3% (n = 83) Difamilast 1% (n = 85)

Mean (SD) age (years) 7�1 (2�8) 7�1 (3�3) 7�2 (3�2)
Male 49 (59) 38 (46) 48 (56)
Mean (SD) weight (kg) 24�6 (9�7) 25�7 (11�8) 25�7 (12�5)
Mean (SD) height (cm) 120�3 (17�4) 120�8 (21�2) 121�2 (20�7)
Mean (SD) BMI (kg m–2) 16�3 (2�0) 16�6 (2�5) 16�5 (2�6)
Mean (SD) duration of AD (years) 5�5 (2�8) 5�0 (3�2) 5�1 (3�0)
IGA score

Mild disease (2) 12 (15) 13 (16) 14 (16)
Moderate disease (3) 71 (86) 70 (84) 71 (84)

Severity of ADa

Mild 8 (10) 8 (10) 9 (11)

Moderate 55 (66) 58 (70) 57 (67)
Severe 20 (24) 17 (20) 19 (22)

Mean (SD) EASI score 11�3 (5�9) 10�8 (5�5) 11�6 (5�5)
Mean (SD) POEM score 9�7 (4,7) 11�2 (5�3) 10�1 (5�4)
Mean (SD) VRS pruritus score (for patients
aged 7–14 years)

1�9 (0�6) 1�9 (0�5) 1�9 (0�6)

Affected BSA (%)
≥ 5 to < 10 13 (16) 12 (14) 11 (13)

≥ 10 to < 30 46 (55) 53 (64) 54 (64)
≥ 30 24 (29) 18 (22) 20 (24)

Data are n (%) unless otherwise indicated. AD, atopic dermatitis; BMI, body mass index; BSA, body surface area; EASI, Eczema Area and

Severity Index; IGA, Investigator’s Global Assessment; POEM, Patient-Oriented Eczema Measure; VRS, Verbal Rating Scale. aJapanese severity

index of AD was based on the ‘Guidelines for the Treatment of Atopic Dermatitis 2008’ of Health and Labour Sciences Research.

Table 2 Summary of efficacy outcomes at week 4

Vehicle n Difamilast 0�3% n P-valuea Difamilast 1% n P-valuea

Success rate in IGA score (%) 18�1 83 44�6 83 < 0�001 47�1 85 < 0�001
EASI 50 responder rateb,c 26 (31�3) 83 58 (69�9) 83 < 0�001 58 (68�2) 85 < 0�001
EASI 75 responder rateb,c 15 (18�1) 83 36 (43�4) 83 < 0�001 49 (57�7) 85 < 0�001
EASI 90 responder rateb,c 6 (7�2) 83 27 (32�5) 83 < 0�001 35 (41�2) 85 < 0�001
Mean (SE) LS percentage change
from baseline in overall EASI scores

–1�5 (8�6) 59 –43�8 (8�0) 77 < 0�001 –62�6 (8�0) 77 < 0�001

Mean (SE) LS mean change from
baseline in overall EASI score

0�35 (0�90) 59 –4�97 (0�84) 77 < 0�001 –6�07 (0�84) 77 < 0�001

Erythema subscale scored –0�67 (0�28) 59 –2�57 (0�26) 77 < 0�001 –3�10 (0�26) 77 < 0�001
Induration/papulation subscale scored –0�55 (0�28) 59 –2�17 (0�26) 77 < 0�001 –2�55 (0�26) 77 < 0�001
Excoriation subscale scored –0�60 (0�28) 59 –2�27 (0�26) 77 < 0�001 –2�62 (0�26) 77 < 0�001
Lichenification subscale scored –0�42 (0�25) 59 –1�97 (0�23) 77 < 0�001 –2�31 (0�23) 77 < 0�001

Mean (SE) LS change from baseline in VRS for

pruritus score (for patients aged 7–14 years)

–0�33 (0�13) 33 –0�80 (0�12) 38 0�01 –0�68 (0�12) 41 0�048

Mean (SE) LS change from baseline

in POEM score

–0�21 (0�64) 59 –3�54 (0�59) 77 < 0�001 –3�98 (0�59) 77 < 0�001

Mean (SE) LS change from baseline

in percentage of affected BSA

0�72 (1�63) 59 –8�37 (1�52) 77 < 0�001 –10�99 (1�52) 77 < 0�001

BSA, Body Surface Area; EASI, Eczema Area and Severity Index; IGA, Investigator Global Assessment; LS, least square; POEM, Patient-Oriented

Eczema Measure; VRS, Verbal Rating Scale. aP-values are for the comparison between each difamilast group and the vehicle group. bData are

number of responders (%). cThe responder rates of EASI 50, EASI 75 and EASI 90 represent the percentages of patients who indicated at least

50%, 75% and 90% improvements in overall EASI score at week 4, respectively. dLS mean change from baseline in each EASI subscale score

at week 4 (SE).
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No clinically relevant abnormalities were observed regard-

ing clinical laboratory and vital sign assessments in any treat-

ment group.

Discussion

In this phase III randomized, double-blind, vehicle-controlled

trial of Japanese paediatric patients with AD, difamilast 0�3%
and 1% ointments were both significantly superior to vehicle

in view of the primary endpoint of the success rate in IGA

score at week 4. The significant success rates with both

difamilast groups compared with vehicle were evident from as

early as week 1 and sustained to week 4.

EASI is an objective evaluation index to assess disease extent

and severity of four clinical signs (erythema, induration/papu-

lation, excoriation and lichenification).21 Each difamilast

group consistently demonstrated significant success rates in

EASI 50, EASI 75 and EASI 90 at week 4. Furthermore – and

Figure 2 Success rate in Investigator’s Global Assessment (IGA) score. The data represent the percentage of patients achieving an IGA score of 0 or

1 with an improvement of at least two grades at each timepoint. All timepoints: vehicle, n = 83; difamilast 0�3%, n = 83; difamilast 1%, n = 85.

P-values are for the comparison between each difamilast group and the vehicle group.

Figure 3 Success rate in Eczema Area and Severity Index (EASI) 50, EASI 75 and EASI 90 at week 4. The data represent the percentage of patients

achieving ≥ 50% (EASI 50), ≥ 75% (EASI 75) and ≥ 90% (EASI 90) improvement in overall EASI score at week 4. Vehicle, n = 83; difamilast

0�3%, n = 83; difamilast 1%, n = 85. P-values are for the comparison between each difamilast group and the vehicle group.
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most importantly – difamilast 0�3% and 1% showed a signifi-

cant percentage change in overall EASI score compared with

vehicle from as early as week 1 to week 4.

In the present trial, the success rates in IGA score at week 4

were numerically higher in patients treated with difamilast 1%

vs. difamilast 0�3% and the previous phase II trial.16 A similar

Figure 4 Least squares (LS) mean percentage change in overall Eczema Area and Severity Index (EASI) score from baseline at each timepoint.

Week 1: vehicle, n = 81; difamilast 0�3%, n = 83; difamilast 1%, n = 85. Week 2: vehicle, n = 70; difamilast 0�3%, n = 82; difamilast 1%,

n = 81. Week 4: vehicle, n = 59; difamilast 0�3%, n = 77; difamilast 1%, n = 77. P-values are for the comparison between each difamilast group

and the vehicle group. *P < 0�001.

Figure 5 Least squares (LS) mean change in Verbal Rating Scale (VRS) for pruritus score from baseline at each timepoint. Week 1: vehicle,

n = 40; difamilast 0�3%, n = 42; difamilast 1%, n = 43. Week 2: vehicle, n = 37; difamilast 0�3%, n = 42; difamilast 1%, n = 42. Week 4:

vehicle, n = 33; difamilast 0�3%, n = 38; difamilast 1%, n = 41. P-values are for the comparison between each difamilast group and the vehicle

group. *P < 0�05; **P < 0�01; ***P < 0�005.
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phase II trial in Japanese patients aged 15–70 years and a US

phase II trial in patients aged 10–70 years found that the

improvement in the primary endpoint vs. vehicle was statisti-

cally significant for difamilast 1%, although the trend of

improvement was also suggested in difamilast 0�3%.15,17 For

EASI assessments at week 4 in this trial, the trend of numeri-

cally better results was also observed in the difamilast 1%

group vs. the difamilast 0�3% group. In addition to eczema

severity, decreases in affected BSA were observed at week 4 in

both difamilast groups.

The patient-reported VRS for pruritus score is a measure

used to assess the intensity of pruritus.22 Significant improve-

ment in VRS for pruritus score from as early as week 1 to

week 4 was noted in the difamilast 0�3% and 1% groups,

although this evaluation was conducted only for paediatric

patients aged 7–14 years who could answer interview ques-

tions by the investigator or subinvestigator. The findings are

meaningful, because pruritus is a characteristic and troubling

symptom of AD, particularly in children.24 The patient-

reported POEM score is used to monitor eczema severity.23

There were significant decreases in POEM score at week 4

because of the improvement in eczema severity in paediatric

patients with AD in the difamilast groups.

Results for all efficacy endpoints in both the present trial

and the phase II trial in Japanese paediatric patients also lar-

gely mirrored each other, thus confirming the superiority of

difamilast over vehicle observed previously.

Although the treatment period in this trial was relatively

short, AD guidelines specify that patients should be evaluated

for treatment effects once every 1–2 weeks, especially to max-

imize the drug effects and to minimize any adverse drug reac-

tion; if necessary, the drugs and treatment methods should be

adjusted.6 Further, although long-term adherence is critical for

chronic diseases such as AD, a systematic review of studies

found that a shorter time to first follow-up visit appears to

improve adherence and treatment outcomes.25 Therefore, the

rapid onset of action of difamilast, which was generally

observed within 1 week, may be advantageous for clinicians,

patients and parents/guardians.

Treatment with difamilast 0�3% and 1% twice daily for up

to 4 weeks was safe and well tolerated in paediatric patients

with AD. The incidences of TEAEs, which were mostly mild

to moderate in severity, showed no appreciable difference

between the treatment groups and only one severe TEAE was

recorded in a patient in the difamilast 0�3% group (worsen-

ing AD). The most common TEAEs were nasopharyngitis,

followed by impetigo and worsening AD. Of these,

nasopharyngitis was judged not to be related to the study

medication. Impetigo was seen in five patients (6%) in the

vehicle group, and in six patients (7%) in the difamilast

0�3% group and in two (2%) in the difamilast 1% group.

Dry skin with low barrier function in AD is reported to

sometimes lead to impetigo, which is known to be common

in the paediatric population.26,27 Notably, application-site

pain, previously reported as skin burning and stinging with

another drug,28 was not reported in either of the difamilast

groups.

Indeed, drug-related TEAEs were infrequent and mainly

consisted of worsening AD, which was understandably more

common in the vehicle group (3�6%) than in the difamilast

groups, where it was observed at a low frequency (1% in

both groups). Treatment discontinuation due to TEAEs was

also low, especially in the difamilast 0�3% (1%) and difamilast

1% (2%) groups, compared to the vehicle group (6%).

Table 3 Overall and specific treatment-emergent adverse events (TEAEs) seen in at least two patients in any treatment group

Vehicle (n = 83)

Difamilast 0�3%
(n = 83)

Difamilast 1%

(n = 85)

Patients with any TEAE 28 (34) 27 (33) 29 (34)
Patients with serious TEAE 0 (0) 0 (0) 0 (0)

Patients with severe TEAE 0 (0) 1 (1) 0 (0)
Patients who discontinued owing to TEAEs 5 (6) 1 (1) 2 (2)

Deaths 0 (0) 0 (0) 0 (0)
Specific events in at least two patients in any treatment group

Infections and infestations
Folliculitis 0 (0) 2 (2) 2 (2)

Gastroenteritis 1 (1) 2 (2) 2 (2)
Impetigo 5 (6) 6 (7) 2 (2)

Influenza 2 (2) 0 (0) 1 (1)
Molluscum contagiosum 0 (0) 0 (0) 2 (2)

Nasopharyngitis 3 (4) 5 (6) 7 (8)
Upper respiratory tract infection 2 (2) 0 (0) 0 (0)

Injury, poisoning and procedural complications
Arthropod bite 0 (0) 2 (2) 3 (4)

Skin abrasion 1 (1) 0 (0) 3 (4)
Skin and subcutaneous tissue disorders

Dermatitis atopic 4 (5) 2 (2) 3 (4)

TEAEs were coded to preferred terms according to the Medical Dictionary for Regulatory Activities (MedDRA) version 22.1. Data are n (%).
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No serious TEAEs or deaths were reported, and no clinically

significant changes in laboratory tests or vital signs were

observed.

One of the key strengths of this trial is that the results are

very similar to those of previous phase II trials in the USA and

Japan.14–17 The main limitations of this trial are that it only

included Japanese patients and had a short treatment duration

of only 4 weeks. However, phase II trials to date suggest that

there are no substantial differences in difamilast efficacy and

safety between Japanese and non-Japanese patients.14–17 Two

phase II trials have suggested no safety issues after 8 weeks of

difamilast treatment.15,17 Therefore, although early effective-

ness is important in the treatment of AD, further long-term

evaluation for both efficacy and safety is important. A 52-

week long-term phase III trial of difamilast will help to

address this need.29

In conclusion, this trial demonstrated that difamilast 0�3%
and 1% ointments showed superiority over vehicle and

favourable safety when applied twice daily for up to 4 weeks

in Japanese paediatric patients with AD. As there is currently

no cure for AD, topical medications and emollients remain the

mainstay for the management of paediatric patients with AD.

Because safety and tolerability are essential factors, especially

for paediatric patients, the selection of medication with more

minimal safety concerns is important. Although the results of

ongoing and additional studies are anticipated, difamilast

appears to show potential as a new treatment option for pae-

diatric patients with AD with high and rapid efficacy, and a

favourable tolerability profile.
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