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ABSTRACT

Introduction: Phosphodiesterase 4 (PDE4),
which regulates inflammatory cytokine pro-
duction leading to atopic dermatitis (AD), is
selectively inhibited by difamilast. The objec-
tive of this phase III, long-term, open-label
study was to evaluate the safety and efficacy of
topical difamilast in Japanese adult and pedi-
atric patients with AD.
Methods: Adult patients (n = 166) began treat-
ment with difamilast 1% ointment, and pedi-
atric patients began treatment with difamilast
0.3% ointment (n = 144) or difamilast 1%
ointment (n = 56). Treatment was continued
twice daily for 52 weeks. All patients had an

Investigator’s Global Assessment (IGA) score of
2 (mild), 3 (moderate), or 4 (severe/very severe),
and an AD-affected body surface area (BSA) of
C 5% before treatment, with no restriction on
the upper limit for the AD-affected BSA.
Results: During therapy, 120 adult patients
(72.3%) and 178 pediatric patients (89.0%)
experienced treatment-emergent adverse events
(TEAEs), most of which were mild or moderate
in severity. Discontinuation due to TEAEs was
reported in 13 adult patients (7.8%) and in 7
pediatric patients (3.5%). Treatment-related
adverse events were reported in 14 adult
patients (8.4%) and 16 pediatric patients (8.0%),
most frequently dermatitis atopic (1.8%) and
acne (1.2%) in adult patients and dermatitis
atopic and pigmentation disorder (each 2.0%)
in pediatric patients. The cumulative success
rates in Eczema Area and Severity Index (EASI)-
75 in adult and pediatric patients were 55.4%
and 73.5%, respectively, at week 52, and the
cumulative success rates increased from week 4
to week 52. The cumulative success rates in IGA
score showed the same trend as those in EASI -
75.
Conclusions: This study demonstrates that
difamilast ointments are well tolerated and
effective in Japanese adult and pediatric
patients with AD when applied twice daily for
52 weeks, and are expected to be used for a long-
term treatment for AD.
Clinical Trial Registration: Clinical Trials.gov
identifier: NCT03961529.
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Key Summary Points

Why carry out this study?

Difamilast selectively inhibits
phosphodiesterase 4 (PDE4), an enzyme
involved in the production of pro-
inflammatory cytokines that lead to
atopic dermatitis (AD).

This phase III, long-term, open-label study
was conducted to confirm the safety and
efficacy of topical difamilast in Japanese
adult and pediatric patients with AD.

What was learned from the study?

This study demonstrates that difamilast
ointments are well tolerated and effective
in Japanese adult and pediatric patients
with AD when applied twice daily for 52
weeks.

Most treatment-emergent adverse events
(TEAEs) were mild or moderate in severity,
and the discontinuation rates due to
TEAEs were generally low in both adult
and pediatric patients.

Difamilast ointments are expected to be a
long-term treatment option for AD
because of the safety and efficacy profiles.

INTRODUCTION

Atopic dermatitis (AD) is a common chronic
and relapsing inflammatory skin disease char-
acterized by pruritus and xerosis. The preva-
lence rate ranges between 10% and 25% in
children, and between 2% and 10% in adults in
developed countries. AD can negatively affect a
patient’s quality of life and psychosocial well-
being [1–3].

Topical therapies are commonly used in
treating AD, including moisturizers and emol-
lients to recover skin barrier function, and anti-
inflammatory agents to suppress inflammation
[4, 5]. Topical corticosteroids (TCSs) and topical
calcineurin inhibitors (TCIs), such as tacrolimus
and pimecrolimus, are widely used but they can
cause adverse events (AEs) that often prevent
their long-term use in AD [2, 6]. Thus, there is a
need for a new topical treatment for long-term
use.

Phosphodiesterase 4 (PDE4) is an enzyme
involved in the production of pro-inflammatory
cytokines that lead to AD [2, 6]. Crisaborole is
the first PDE4 inhibitor approved for AD treat-
ment in patients aged C 2 years by the US Food
and Drug Administration (FDA, 2016), and then
by the European Medicines Agency (2020). In
2020, the FDA approved a supplemental New
Drug Application that expanded the use of cri-
saborole to include children C 3 months of age
[7].

Difamilast, a selective PDE4 inhibitor devel-
oped by Otsuka Pharmaceutical Co., Ltd.
(Tokyo, Japan) [8], has shown favorable efficacy
and safety profiles in the phase II studies con-
ducted in Japan and the USA [9–12]. Further-
more, difamilast has shown superior efficacy to
vehicle and was well tolerated in Japanese phase
III studies, leading to its marketing approval
recently in Japan [13, 14]. Here, we report a
phase III, long-term, open-label study to evalu-
ate the safety and efficacy of topical difamilast
in Japanese adult and pediatric patients with
AD.

METHODS

This phase III, long-term, open-label study,
conducted at 37 study sites in Japan between
May 2019 and November 2020 (Clinical Tri-
als.gov identifier: NCT03961529), was approved
by the institutional review board at each study
site. The study conformed to the principles
expressed in the Declaration of Helsinki, the
International Council for Harmonisation of
Technical Requirements for Pharmaceuticals for
Human Use Good Clinical Practice Consoli-
dated Guideline, and the applicable local laws
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and regulatory requirements in Japan. Patients
aged C 20 years provided written informed
consent before participation in the study. For
patients aged 15–20 years, written informed
consent was obtained from both the patient and
his/her legal guardian. For patients
aged\15 years, written informed consent was
obtained from their legal guardian, and when
possible, assent was obtained from the patient.

Patients

Male and female adult (aged 15–70 years) and
pediatric (aged 2–14 years) outpatients diag-
nosed with AD according to the criteria of the
Japanese Dermatological Association [15] with
an Investigator’s Global Assessment (IGA) score
(Table S1 in Supplementary Material) [16] of at
least 2 (mild) and with an AD-affected body
surface area [17] (BSA; excluding the scalp) of at
least 5% at baseline were included in this study.
The study enrolled patients with an IGA score of
4 (severe/very severe), with no restriction on the
upper limit for the AD-affected BSA. Thus, this
study included patients with more severe dis-
ease compared with those in the previous phase

III studies [13, 14], closely reflecting the real-
world clinical setting in Japan.

Patients with a history of a skin disease other
than AD; clinically significant abnormal labo-
ratory tests, blood pressure, or pulse rate; active
viral skin infection; AD or contact dermatitis
flare-up within 28 days prior to the baseline
examination; or unable to stop other therapies
for AD were excluded. Corticosteroids and
immunosuppressants as eye, nasal, or ear drops,
or as inhalants were permitted if their use was
considered by the investigators to have no effect
on AD assessments. Full exclusion criteria are
described in Table S2 in Supplementary
Material.

Study Design

The study consisted of a screening period (2–-
30 days) and a treatment period (52 weeks).
Safety and efficacy were examined on day 0
(baseline), at weeks 2 and 4, and every 4 weeks
thereafter (Fig. 1). Patients were allowed to dis-
continue treatment at any time for any reason.

Adult and pediatric patients received
difamilast ointments twice daily for 52 weeks.

Fig. 1 Study design
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Adult patients received difamilast 1% ointment;
the investigator determined which pediatric
patient would receive either difamilast 0.3% or
1% ointment on the basis of their AD severity.
The choice of difamilast ointments for pediatric
patients could be changed on the basis of their
efficacy or AEs during the treatment period. At
each visit, the investigator instructed the
patient (and for children, the legal guardian) to
apply difamilast to the currently affected areas
of skin excluding the scalp. The method used to
calculate the dose for each patient has been
reported previously [13, 14]. If needed, inter-
ruption or resumption of difamilast application
was permitted for all patients on the basis of an
existing condition.

Topical anti-inflammatory agents, TCSs and
tacrolimus, could be used for the treatment of
worsening of AD at the investigator’s discretion.
However, concomitant use of these anti-in-
flammatory agents to the same application site
as difamilast was prohibited.

Assessments

Assessment results were summarized for adult
and pediatric patient groups. Patients visited
the study sites fundamentally every 4 weeks,
and safety was mainly evaluated. Safety assess-
ments were based on symptoms, signs, clinical
laboratory tests, and vital signs. A treatment-
emergent adverse event (TEAE) was defined as
any event that occurred during the treatment
period irrespective of the relation with difami-
last ointment. A treatment-related adverse
event (TRAE) was defined as an event observed
during the treatment period that was judged by
the investigator to be related to difamilast
ointment. The severity of an AE was classified as
mild, moderate, or severe. AEs were coded to
preferred terms using the Medical Dictionary for
Regulatory Activities version 22.1. An AE coded
as dermatitis atopic represented worsening of
AD.

For difamilast application, the mean treat-
ment period, total application amount, and
applied amount per application were summa-
rized in all patients. The number and percent-
age of patients who used topical anti-

inflammatory agents for the treatment of
worsening of AD were also recorded.

Efficacy assessments included the success
rate in Eczema Area and Severity Index (EASI)-
75 [18], defined as the percentage of patients
achieving C 75% improvement in overall EASI
score from baseline, and that in IGA score,
defined as the percentage of patients achieving
an IGA score of 0 or 1 with at least 2-grade
improvement. The mean percent change in
overall EASI score from baseline was also
evaluated.

The overall EASI score was calculated on the
basis of the symptoms of the four body regions
[face, neck, and head (excluding scalp); upper
limbs; trunk; and lower limbs], ranging 0–72.
The IGA score was assessed by a 5-point scale
ranging from 0 (clear) to 4 (severe/very severe)
(Table S1 in Supplementary Material) [16].

Statistical Analysis

Because this is a long-term, open-label study,
statistical calculation of the sample size was not
performed. No statistical tests were prespecified
for comparison between the treatment groups.
All patients who received difamilast at least
once were included in both safety and efficacy
analysis set. Safety and efficacy variables were
analyzed descriptively using all observed data.

RESULTS

Patients

Of the 381 patients screened, 366 patients were
eligible and included in the study (adult
patients, n = 166; pediatric patients, n = 200).
Among the pediatric patients, 144 began with
difamilast 0.3% ointment and 56 with difami-
last 1% ointment. Overall, 302 patients com-
pleted the study [adult patients, n = 124
(74.7%); pediatric patients, n = 178 (89.0%)].
The most common reasons for discontinuation
were withdrawal by patients (10.2%) and AEs
(7.8%) in adult patients and withdrawal by legal
guardian or AEs (each 3.5%) in pediatric
patients (Table 1).
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At study entry, 129 patients (35.2%) had an
IGA score of 2, 210 (57.4%) had an IGA score of
3, and 27 (7.4%) had an IGA score of 4. On the
basis of the Japanese AD severity index [19], 48
patients (13.1%) were rated as mild severity, 190
(51.9%) as moderate, 97 (26.5%) as severe, and
31 (8.5%) as very severe (Table 2).

The mean treatment period with difamilast
ointment was 274.5 days in adult patients and
313.2 days in pediatric patients. The mean
amounts of difamilast ointment applied per
application were 3.7 g in adult patients and
2.3 g in pediatric patients. The mean total
amounts of difamilast ointment applied were
1854.0 g in adult patients and 1332.8 g in
pediatric patients. Owing to worsening of AD,
topical anti-inflammatory agents were used in
125 (75.3%) adult patients and 150 (75.0%)
pediatric patients (Table 2).

Safety Assessment

Table 3 summarizes the overall TEAEs, and
TEAEs observed in at least 5% of patients in any
treatment group. Overall, 120 adult patients
(72.3%) and 178 pediatric patients (89.0%)
experienced TEAEs. Most TEAEs were mild or
moderate in severity, except for one AE each of
rhegmatogenous retinal detachment, diffuse

large B-cell lymphoma, and pruritus in adult
patients. The most frequent AEs were dermatitis
atopic (21.1%), followed by nasopharyngitis
(14.5%) in adult patients, and nasopharyngitis
(32.0%), followed by dermatitis atopic (23.5%),
and impetigo (15.5%) in pediatric patients.

Serious AEs were observed in two adult
patients (rhegmatogenous retinal detachment
and diffuse large B-cell lymphoma) and in one
pediatric patient (bacterial pneumonia); these
events were assessed by the investigator as
unrelated to difamilast. Rhegmatogenous reti-
nal detachment was resolved by interruption of
difamilast application, and bacterial pneumonia
was resolved without changing the dose of
difamilast. However, the AE of diffuse large
B-cell lymphoma led to treatment
discontinuation.

Discontinuation due to TEAEs was reported
in 13 adult patients (7.8%) and in 7 pediatric
patients (3.5%). The most common TEAEs
leading to discontinuation were dermatitis ato-
pic (1.8%), followed by pruritus or contact der-
matitis (each 1.2%) in adult patients, and
dermatitis atopic (2.5%) in pediatric patients
(Table 4).

AEs were reported by the investigators as
related to difamilast ointment in 14 adult
patients (8.4%) and 16 pediatric patients (8.0%).
The incidence of TRAEs was generally low in

Table 1 Patient disposition

Adult patients (n = 166) Pediatric patients (n = 200)

Patients who completed the study 124 (74.7) 178 (89.0)

Patients who discontinued the study 42 (25.3) 22 (11.0)

Adverse event 13 (7.8) 7 (3.5)

Withdrawal by patient 17 (10.2) 3 (1.5)

Withdrawal by legal guardian 0 (0.0) 7 (3.5)

Physician decision 2 (1.2) 2 (1.0)

Lost to follow-up 2 (1.2) 1 (0.5)

Lack of efficacy 2 (1.2) 1 (0.5)

Other 6 (3.6) 1 (0.5)

Data are number of patients (%) unless otherwise indicated
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both patients. The most frequent TRAEs were
dermatitis atopic (1.8%) and acne (1.2%) in
adult patients, and dermatitis atopic and pig-
mentation disorder (each 2.0%) in pediatric
patients. The incidence of infectious TRAEs was
also low in both patient groups. Among them,
treatment-related folliculitis was reported in

two pediatric patients. The gastrointestinal
TRAEs that have been observed with oral PDE4
inhibitors [20, 21] were not reported in this
study of difamilast (Table 5). TRAEs leading to
discontinuation are also summarized in Table 4.
Dermatitis atopic as a TRAE leading to

Table 2 Baseline patient characteristics, extent of exposure to difamilast ointment, and concomitant use of topical anti-
inflammatory agents

Adult patients (n = 166) Pediatric patients (n = 200)

Age, years, mean ± SD 33.7 ± 11.3 7.4 ± 3.5

Male 101 (60.8) 119 (59.5)

Years since onset of AD, mean ± SD 24.7 ± 13.5 5.9 ± 3.5

IGA score

IGA 2, mild disease 51 (30.7) 78 (39.0)

IGA 3, moderate disease 102 (61.4) 108 (54.0)

IGA 4, severe/very severe disease 13 (7.8) 14 (7.0)

Severity of ADa

Mild 17 (10.2) 31 (15.5)

Moderate 91 (54.8) 99 (49.5)

Severe 45 (27.1) 52 (26.0)

Very severe 13 (7.8) 18 (9.0)

EASI score, mean ± SD 16.7 ± 10.6 12.6 ± 10.1

Affected body surface area

C 5% to\ 10% 12 (7.2) 24 (12.0)

C 10% to\ 20% 36 (21.7) 57 (28.5)

C 20% to\ 40% 62 (37.3) 55 (27.5)

C 40% 56 (33.7) 64 (32.0)

Exposure to difamilast ointment

Treatment period, days, mean ± SD 274.5 ± 126.3 313.2 ± 96.7

Total amount applied, g, mean ± SD 1854.0 ± 1812.8 1332.8 ± 1141.0

Amount applied per application, g, mean ± SD 3.7 ± 2.9 2.3 ± 2.0

Patients who used topical anti-inflammatory agents 125 (75.3) 150 (75.0)

Data are number of patients (%) unless otherwise indicated
AD atopic dermatitis, EASI Eczema Area and Severity Index, IGA Investigator’s Global Assessment, SD standard deviation
aJapanese severity index of AD is based on the ‘‘Guidelines for the Treatment of Atopic Dermatitis 2008’’ by the Health and
Labour Sciences Research

1594 Dermatol Ther (Heidelb) (2022) 12:1589–1601



Table 3 Summary of overall treatment-emergent adverse events (TEAEs) and TEAEs observed in at least 5% of patients in
any treatment group

Adult patients (n = 166) Pediatric patients (n = 200)

Overall TEAEs

Patients with any TEAEs 120 (72.3) 178 (89.0)

Patients with mild TEAEs 90 (54.2) 134 (67.0)

Patients with moderate TEAEs 27 (16.3) 44 (22.0)

Patients with severe TEAEs 3 (1.8) 0 (0.0)

Patients with serious TEAEs 2 (1.2) 1 (0.5)

Deaths 0 (0.0) 0 (0.0)

TEAEs observed in at least 5% of patients in any treatment group

Eye disorders

Conjunctivitis allergic 5 (3.0) 21 (10.5)

Infections and infestations

Influenza 5 (3.0) 25 (12.5)

Gastroenteritis 5 (3.0) 17 (8.5)

Pharyngitis 0 (0.0) 10 (5.0)

Bronchitis 1 (0.6) 12 (6.0)

Nasopharyngitis 24 (14.5) 64 (32.0)

Molluscum contagiosum 0 (0.0) 10 (5.0)

Impetigo 2 (1.2) 31 (15.5)

Folliculitis 10 (6.0) 14 (7.0)

Neoplasms benign, malignant, and unspecified (including cysts and polyps)

Skin papilloma 4 (2.4) 10 (5.0)

Skin and subcutaneous tissue disorders

Acne 8 (4.8) 9 (4.5)

Dermatitis atopic 35 (21.1) 47 (23.5)

Dermatitis contact 5 (3.0) 12 (6.0)

Urticaria 8 (4.8) 17 (8.5)

Data are number of patients (%) unless otherwise indicated. TEAEs were coded to preferred terms according to the Medical
Dictionary for Regulatory Activities (MedDRA) version 22.1
TEAEs treatment-emergent adverse events
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discontinuation was reported in two (1.0%)
pediatric patients.

No clinically problematic systemic or appli-
cation site TRAEs were reported in this 52-week
study. No deaths were reported, and no clini-
cally relevant abnormalities were observed in
clinical laboratory or vital sign assessments.

Efficacy Assessment

The cumulative success rates in EASI-75 at week
4 were 9.6% in adult patients and 32.0% in
pediatric patients, with rates increasing to
33.1% and 60.5%, respectively, at week 24, and
55.4% and 73.5%, respectively, at week 52
(Fig. 2).

The cumulative success rates in IGA score in
adult and pediatric patients, respectively, were
3.6% and 15.5% at week 4, 18.7% and 38.5% at
week 24, and 34.9% and 52.5% at week 52
(Fig. S1 in Supplementary Material).

The mean percent changes in overall EASI
score from baseline to week 4 were -21.3% in
adult patients and -37.3% in pediatric patients;
further improvements occurred by week 24
(-45.2% and -44.7%), and by week 52
(-59.6% and -61.2%; Fig. S2 in Supplementary
Material).

DISCUSSION

The long-term treatment with difamilast, a new
topical PDE4 inhibitor, in this study was well

Table 4 Treatment-emergent adverse events and treatment-related adverse events leading to discontinuation

Adverse events leading to discontinuation Adult patients
(n = 166)

Pediatric patients
(n = 200)

TEAEs TRAEs TEAEs TRAEs
13 (7.8) 5 (3.0) 7 (3.5) 4 (2.0)

General disorders and administration site conditions 1 (0.6) 0 (0.0)

Malaise 1 (0.6) 0 (0.0)

Psychiatric disorders 1 (0.6) 0 (0.0)

Sleep disorder 1 (0.6) 0 (0.0)

Skin and subcutaneous tissue disorders 10 (6.0) 5 (3.0) 7 (3.5) 4 (2.0)

Pruritus 2 (1.2) 1 (0.6) 0 (0.0) 0 (0.0)

Dermatitis atopic 3 (1.8) 1 (0.6) 5 (2.5) 2 (1.0)

Pruritus allergic 0 (0.0) 0 (0.0) 1 (0.5) 1 (0.5)

Post-inflammatory pigmentation change 1 (0.6) 0 (0.0) 0 (0.0) 0 (0.0)

Erythema 1 (0.6) 1 (0.6) 0 (0.0) 0 (0.0)

Dermatitis contact 2 (1.2) 1 (0.6) 1 (0.5) 1 (0.5)

Skin burning sensation 1 (0.6) 1 (0.6) 0 (0.0) 0 (0.0)

Neoplasms benign, malignant, and unspecified (including cysts and polyps) 1 (0.6) 0 (0.0)

Diffuse large B-cell lymphoma 1 (0.6) 0 (0.0)

Data are number of patients (%) unless otherwise indicated. TEAEs and TRAEs were coded to preferred terms according to
the Medical
Dictionary for Regulatory Activities (MedDRA) version 22.1
TEAEs treatment-emergent adverse events, TRAEs treatment-related adverse events
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tolerated in Japanese adult and pediatric
patients aged C 2 years with AD. No new safety
concerns were identified during difamilast
application for 52 weeks. Namely, safety profiles
of difamilast in this study were consistent with
those in the previous clinical studies conducted
in Japan [10, 12–14]. The overall discontinua-
tion rates were 25.3% in adult patients and
11.0% in pediatric patients, and most patients
could complete the 52-week treatment with
difamilast ointments. Although 120 adult
patients (72.3%) and 178 pediatric patients
(89.0%) experienced TEAEs, most TEAEs were

mild or moderate in severity. Therefore, the
discontinuation rates due to TEAEs were low in
adult (7.8%) and pediatric (3.5%) patients, and
difamilast ointments are considered to be usable
for a long-term treatment of AD. Furthermore,
the incidence of TRAEs was generally low in
both adult and pediatric patients (8.4% and
8.0%, respectively) in spite of the somewhat
high incidence of TEAEs.

Unlike the effects observed with other PDE4
inhibitors [22], no skin stinging or burning
sensations were observed in pediatric patients
using either concentration of difamilast in this

Table 5 Treatment-related adverse events observed in each treatment group

Adult patients (n = 166) Pediatric patients (n = 200)

Patients with any TRAEs 14 (8.4) 16 (8.0)

General disorders and administration site conditions 1 (0.6) 1 (0.5)

Application site pruritus 1 (0.6) 0 (0.0)

Application site pain 0 (0.0) 1 (0.5)

Infections and infestations 1 (0.6) 4 (2.0)

Kaposi varicelliform eruption 0 (0.0) 1 (0.5)

Tinea infection 0 (0.0) 1 (0.5)

Folliculitis 1 (0.6) 2 (1.0)

Skin and subcutaneous tissue disorders 12 (7.2) 11 (5.5)

Acne 2 (1.2) 0 (0.0)

Pruritus 1 (0.6) 1 (0.5)

Dermatitis atopic 3 (1.8) 4 (2.0)

Pruritus allergic 0 (0.0) 1 (0.5)

Post-inflammatory pigmentation change 1 (0.6) 0 (0.0)

Angioedema 1 (0.6) 0 (0.0)

Erythema 1 (0.6) 0 (0.0)

Pigmentation disorder 1 (0.6) 4 (2.0)

Dermatitis contact 1 (0.6) 1 (0.5)

Skin burning sensation 1 (0.6) 0 (0.0)

Skin hyperpigmentation 0 (0.0) 1 (0.5)

Data are number of patients (%) unless otherwise indicated. TRAEs were coded to preferred terms according to the Medical
Dictionary for Regulatory Activities (MedDRA) version 22.1
TRAEs treatment-related adverse events
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study; treatment-related mild skin burning
sensation was reported by one adult patient.
Skin burning sensations were frequently repor-
ted in a 6-month study of tacrolimus 0.1%
ointment, although the incidence decreased
after the first week of treatment [23].
Nasopharyngitis was frequently reported but
was unrelated to treatment in this study of
topical difamilast.

Atopic skin is associated with secondary
bacterial, viral, and fungal skin infections due to
epidermal barrier dysfunction and immune
dysregulation [1, 5]. The incidence of treat-
ment-related infectious AEs was generally low
in both adult and pediatric patients (0.6% and
2.0%, respectively). Impetigo, unrelated to
treatment, was observed mainly among the
pediatric patients, which is reported to be
associated with dry skin with AD in the pedi-
atric population [24, 25]. Treatment-related
folliculitis was observed in only one adult
patient (0.6%) and two pediatric patients (1.0%)
in this study, and all cases were rated as mild in
severity. In contrast, folliculitis is often found
when using TCSs classified as strong or higher

according to the Japanese Dermatological
Association’s criteria [26, 27], or when using
topical tacrolimus (reported incidence of
11.7%) [23]. Kaposi varicelliform eruption
(KVE), a skin infection caused by herpes simplex
virus in patients with AD [28], was observed in
one adult patient (0.6%) and in three pediatric
patients (1.5%); all cases were rated as mild or
moderate in severity. KVE was thought to be
related to treatment in only one pediatric
patient (0.5%).

The PDE4 inhibitor apremilast [29] is
approved for oral treatment of psoriasis and
psoriatic arthritis, as is roflumilast [30] for the
management of exacerbation in severe chronic
obstructive pulmonary disease. These agents
have been reported to be associated with gas-
trointestinal AEs [20, 21]. No treatment-related
gastrointestinal AEs were observed in this study
of topical difamilast application.

The efficacy results herein are consistent
with those of the previous studies [9–14]. Our
data show cumulative success rates in EASI-75
increasing from week 4 to week 52 in both adult
and pediatric patients, and cumulative success

Fig. 2 Cumulative success rate in Eczema Area and
Severity Index (EASI)-75 a in adult patients (n = 166)
and b in pediatric patients (n = 200). The data represent

the cumulative percentage of patients achieving C 75%
improvement in overall EASI score from baseline
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rates in IGA score showing the same trend. For
the observed case (OC) analysis as further data,
the success rates in EASI-75 at week 52 in this
study were 47.2% (58/123) in adult patients and
46.3% (82/177) in pediatric patients. Thus, the
patients who achieved C 75% improvement in
overall EASI score at week 52 were substantially
observed in the OC analysis as well. Further-
more, a substantial decrease in the mean EASI
score from baseline was observed at week 4 in
adult and pediatric patients, with further con-
tinued improvement through week 52. The
safety and efficacy profiles of topical difamilast
may be due to the stronger inhibitory activity
against PDE4B than the other three PDE4 sub-
types and the degree of its cutaneous absorption
[31, 32].

The present study has some limitations. First,
the lack of the control group limits the inter-
pretation of the study results of difamilast
ointments. Second, the use of topical anti-in-
flammatory agents allowing for worsening of
AD also limits discussions on the long-term
study results of difamilast. Finally, only Japa-
nese patients were included in the study, and
patients aged\2 years with a higher prevalence
of AD were not included. Therefore, it is not
certain whether the results are applicable to
non-Japanese patients. In contrast, a phase 3
study of difamilast ointment is currently being
planned in Japanese patients with AD
aged\2 years.

CONCLUSIONS

Although this study has some limitations,
difamilast ointments are well tolerated and
effective in Japanese adult and pediatric
patients with AD when used twice daily for
52 weeks, and are expected to be used for long-
term treatment of AD. Difamilast is the first
PDE4 inhibitor to receive manufacturing and
marketing approval in Japan on 27 September
2021 for the indication of AD in adult and
pediatric (aged C 2 years) patients. Given that
approximately 60% of patients are known to
develop AD during their first year of life [4, 6],
future studies should focus on patients with AD
aged\2 years.
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