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Abstract
Objectives: Atopic dermatitis (AD) is a common chronic inflammatory skin disorder in 
Japan. Dupilumab, a fully human monoclonal antibody, targets a shared subunit of the 
interleukin (IL)-4 and IL-13 receptors. Post-marketing surveillance of the safety and 
effectiveness of dupilumab in adult AD patients was conducted in Japan, where the 
drug is also allowed for use in older adolescents (i.e., ≥15 years), and interim results 
are reported here.
Methods: This observational, multicenter study enrolled Japanese patients with AD 
who initiated dupilumab between July 2018–June 2020 (UMIN-CTR Trials Registry: 
UMIN000032807). Baseline demographics, clinical history, medication data and 
dupilumab safety and effectiveness data were collected.
Results: By the data cut-off date of March 26, 2021, information from 600 patients 
has been collected. All the available safety and 1-year effectiveness data are pre-
sented. The mean (standard deviation) age was 42.0 (15.9) years, the majority (69.1%) 
were male, and asthma was present in 12.2%. Adverse drug reactions (ADRs) were 
observed in 98 patients (16.4%), including conjunctivitis (n = 40; 6.7%), conjunctivitis 
allergic (n = 30; 5.0%), blepharitis (n = 5; 0.8%), headache and eye pruritus (n = 4; 0.7% 
each) and eosinophilia (n  = 3; 0.5%). Six patients experienced asthma, all of whom 
had a history of, or concurrent, asthma. Disease severity improved remarkably at 
4 months in most patients, which was maintained up to 1 year.
Conclusion: Dupilumab appears to be a safe and effective treatment for patients aged 
≥15 years with moderate-to-severe AD in routine clinical practice in Japan. Dupilumab 
was well tolerated, with no new safety signals and no new-onset asthma.
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1  |  INTRODUC TION

Atopic dermatitis (AD) is one of the most common systemic, chronic 
inflammatory skin disorders, ranking 15th among the nonfatal dis-
eases.1 AD is the second most common dermatological disorder 
in Japan, with a prevalence of around 11% in children and 7% in 
adults.2–4 In most patients, AD develops in early childhood and may 
persist into adulthood.2,5 AD is often the precursor to other atopic 
diseases, such as asthma, allergic rhinitis and food allergy, also 
known as the atopic march, which represents the typical sequence 
of atopic manifestations in childhood to the development of other 
allergic disorders in advanced age.6 It increases the risk of develop-
ing asthma to approximately 50% and the risk of developing allergic 
rhinitis to as much as 75%.7

Treatment for AD is focused on the alleviation of symptoms 
and maintaining remission so that patients do not experience 
disturbance in their daily activities.8,9 Although mild AD can be 
controlled with emollients and low potency topical steroids, thera-
peutic options are limited for patients with moderate-to-severe AD 
who have had an inadequate response to topical treatments.8–10 
Oral antihistamines and anti-allergic drugs are widely used as ad-
junctive treatments for pruritus, whereas immunosuppressants 
like oral corticosteroids and oral cyclosporine are used to con-
trol inflammation, but these immunosuppressants have variable 
efficacy and are associated with multiple adverse effects during 
long-term use.10,11 Therefore, therapies that target individual com-
ponents of the inflammatory pathways – monoclonal antibodies 
that target interactions between cytokines and cytokine receptors 
and Janus kinase (JAK) inhibitors that target cytokine signal trans-
duction molecules – have recently been introduced for topical 
therapy-refractory AD.12

Dupilumab is the first targeted biologic agent that received reg-
ulatory approval, first in the United States and then in the European 
Union, Japan and other countries, for the treatment of adults with 
inadequately controlled moderate-to-severe AD.13 Dupilumab is a 
fully human monoclonal antibody that binds to the shared α chain 
subunit of the interleukin (IL)-4 and IL-13 receptors, thereby inhibit-
ing signaling of IL-4 and IL-13. It has shown consistent and acceptable 
safety and robust efficacy in clinical trials in adults and adolescents 
with moderate-to-severe AD, and children (aged 6–11 years) with 
severe AD, as well as in other conditions with type 2 immunologic 
signatures.14–16

A post-marketing surveillance (PMS) was conducted in 
Japan to collect safety and effectiveness information on dupi-
lumab in patients with AD not adequately controlled with exist-
ing therapies, to evaluate the incidence and severity of adverse 
drugs reactions (ADRs), including any previously unidentified 
ADRs, during real-world clinical use. Here, we report an interim 
analysis of the safety information obtained until the data cut-
off date and the effectiveness data up to 1 year of dupilumab 
treatment to better inform the real-world use of dupilumab in 
Japan.

2  |  METHODS

2.1  |  Study design, patients, and data collection

This observational, multicenter study was conducted in patients 
who received dupilumab for the treatment of AD in Japan (UMIN-
CTR Trials Registry: UMIN000032807). Patients were eligible for 
inclusion if they did not have previous treatment experience with 
dupilumab. Patients who were simultaneously participating in other 
interventional clinical trials were excluded.

The study duration was 4 years from 1 July 2018 to 30 June 
2022; the patient registration period was from 1 July 2018 to 30 
June 2020, and patients were followed for 2 years. Patients were 
registered within 2 weeks of dupilumab initiation. In Japan, dupi-
lumab can only be administered to those who show inappropriate 
response after at least 6 months of treatment with standard of care 
(mainly topical anti-inflammatory medications), and the baseline 
disease severity had to meet all three following criteria: (a) Eczema 
Area and Severity Index (EASI) score of ≥16 or head and neck EASI 
subscore ≥2.4, (b) Investigator's Global Assessment (IGA) score of 
≥3 (moderate), and (c) affected body surface area (BSA) ≥10%.8,9 
The licensed dosing regimen for dupilumab in Japan is a 600 mg 
(2  × 300 mg; subcutaneous injection) loading dose, followed by 
300 mg every alternate week.

The study was conducted in compliance with the Good Post-
Marketing Study Practice (GPSP). The study protocol was approved 
by the Japanese Pharmaceuticals and Medical Device Agency. Ethics 
approval for the study was obtained from the participating medical 
institutions. Patients were enrolled after they provided voluntary 
informed consent.

Patient data including baseline demographic and clinical history 
information, data on previous and concomitant medications, and 
safety and effectiveness data were collected using electronic case 
report forms (CRFs). Data for this interim analysis were collected for 
up to 2 years after the initiation of dupilumab treatment in all pa-
tients, including those who discontinued dupilumab.

2.2  |  Assessments

2.2.1  |  Safety

All adverse events (AEs), including ADRs (i.e., AEs in which a causal 
relationship to dupilumab cannot be ruled out), infections, aggra-
vation of a concurrent illness, subjective/objective symptoms, and 
abnormal laboratory test results were reported. AEs were classi-
fied according to the preferred terms in the Medical Dictionary 
of Regulatory Activities (MedDRA)/J version 23.1. AEs of inter-
est were based on the regulatory-specified Risk Management 
Plan17 and included the followings: information that may indicate 
an exacerbation of asthma symptoms; severe hypersensitivity; 
serious infections; aggravation of symptoms of allergic diseases 
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associated with asthma; events related to depression and suicidal 
behavior; and malignant tumor. In particular, monitoring asthma 
attacks among patients with AD treated with dupilumab was iden-
tified as an important clinical question for marketing authoriza-
tion. Occurrence of serious AEs or previously unidentified ADRs 
(i.e., those not currently listed in the dupilumab package insert) 
was noted. The data cutoff date for the safety analysis was 26 
March 2021 for all the CRFs.

2.2.2  |  Effectiveness

Dupilumab effectiveness data were collected at baseline, 1 month, 
2 months, and then every 2 months using the IGA, peak weekly 
pruritus numerical rating scale (NRS), BSA of AD involvement and 
EASI scores. The IGA describes skin lesions and measures of dis-
ease severity on a 5-point scale (0 = clear, 1 = almost clear, 2 = mild 
disease, 3  = moderate disease, and 4  = severe disease). Patients 
were asked to recall their most severe pruritus experienced in the 
preceding week and rate it on a NRS from 0 to 10, with zero mean-
ing no itch and 10 being worst itch imaginable. The proportion of 
BSA of AD involvement was assessed by physicians. The EASI is 
a composite index of severity and body area scores: EASI scores 
range from 0 to 72, where the severity of the signs and symptoms 
of AD (erythema, papulation/edema, excoriation, and lichenifica-
tion) were assessed on a 4-point scale ranging from 0 (absent) to 
3 (severe) and the size of the affected AD area for each body re-
gion was expressed as a score between 0 and 6 (0, 1 [1–9% of 
region affected by AD], 2 [10–29%], 3 [30–49%], 4 [50–69%], 5 
[70–89%], and 6 [90–100%]). EASI-50/75/90 is the percentage of 
patients with ≥50%/75%/90% improvement from baseline after 
drug treatment.

The change in AD biomarker levels was assessed if available. 
These included the serum levels of thymus and activation-regulated 
chemokine (TARC), total immunoglobulin E (IgE), and lactate dehy-
drogenase (LDH), and peripheral blood eosinophil count.

In the present interim analysis, only data from the first year of 
dupilumab treatment were included in the effectiveness analysis 
as the number of patients evaluated for more than 1  year at this 
data cut-off was still small compared with the number of patients 
enrolled.

2.3  |  Statistical analysis

We estimated that 900 patients would need to be included in the 
safety analysis set to have an accuracy of ±1% at 95% confidence 
level, assuming that the true incidence of asthma is 2.2% in post-
marketing use. Data were summarized using descriptive statistics, 
including the number of patients and frequency for dichotomous vari-
ables, and mean (standard deviation [SD]) for continuous variables. 
No imputation was made for missing data. Statistical analysis was un-
dertaken using SAS version 9.1 or later (SAS Institute, Inc., Cary, NC).

3  |  RESULTS

3.1  |  Patient disposition

Overall, 987 patients registered at 184 sites consented for their data 
to be included in a publication, and CRFs were collected for 600 of 
these patients at 122 sites (Figure  S1). The safety analysis set in-
cluded 599 patients. One patient was excluded because their de-
tails were entered after the registration deadline. The effectiveness 
analysis set included 569 patients. Exclusion from the effectiveness 
analysis set was mainly because effectiveness data were unavailable 
for evaluation (n = 29) and one patient had disease other than AD 
(Figure S1).

A summary of the baseline characteristics of the safety analysis 
set is shown in Table 1. The mean (SD) age of the patients included 
in the analysis was 42.0 (15.9) years, and 69.1% of the patients 
were male. Asthma was present in 12.2% of patients in the safety 
analysis set; 21.9% had allergic rhinitis, and 15.7% had allergic 
conjunctivitis. A total of 338 patients (56.4%) self-administered 

TA B L E  1  Demographics and baseline characteristics of the 
safety analysis set.

Characteristic N = 599

Age, mean (SD), years 42.0 (15.9)

Age, n (%)

≥15–<18 years 32 (5.3)

≥18–<65 years 507 (84.6)

≥65 years 60 (10.0)

Age of AD onset, (%)

<6 years 194 (32.4)

≥6–<18 years 113 (18.9)

≥18 years 130 (21.7)

Unknown 162 (27.0)

Gender, n (%)

Male 414 (69.1)

Duration of AD, n (%)

<10 years 54 (9.0)

≥10 years 383 (63.9)

Unknown 162 (27.0)

Patient care, n (%)

Hospitalization 9 (1.5)

Outpatient 590 (98.5)

Body weight, mean (SD), kg 64.6 (13.8)

Current allergic comorbidities, n (%)

Asthma 73 (12.2)

Allergic rhinitis 131 (21.9)

Allergic conjunctivitis 94 (15.7)

Food allergy 57 (9.5)

Abbreviations: AD, atopic dermatitis; SD, standard deviation.
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dupilumab. The initial dupilumab dose was 600 mg in almost all pa-
tients (99.7%), while the subsequent dose was 300 mg in 98.3% of 
patients. The mean duration of dupilumab administration was 39.5 
(27.8) weeks.

3.2  |  Treatments

Treatment before dupilumab mostly involved topical corticos-
teroids (90.0%) and moisturizers (71.1%) (Table  2). Other than 
these, topical calcineurin inhibitors (44.9%), oral non-steroidal 
immunosuppressants (mostly cyclosporine A, 13.4%), and oral 
corticosteroids (9.3%) had also been used, as well as ultraviolet 
phototherapy (6.2%) and psychotherapy (0.5%). Concomitant 
medications were used with dupilumab by 95.5% of the patients, 
the most common being topical corticosteroids (89.8%) and 
moisturizers (72.5%). The frequency of concomitant topical med-
ications for AD (topical corticosteroids/topical calcineurin inhibi-
tors) tended to decrease over time (Figure  S2). The frequency 
of concomitant systemic medications decreased after the start 
of dupilumab, but 25/34 and 40/53 patients reported concomi-
tant use of oral corticosteroids and oral non-steroidal immuno-
suppressants, respectively, for a short period to seemingly avoid 
abrupt discontinuation of those drugs (Table 2). Ultraviolet pho-
totherapy and hospital care were less commonly used concomi-
tantly with dupilumab (Table 2).

3.3  |  Safety

Adverse drug reactions were observed in 98 patients (16.4%), in-
cluding conjunctivitis in 40 patients (6.7%), conjunctivitis allergic 
in 30 patients (5.0%), blepharitis in 5 patients (0.8%), headache and 
eye pruritus in 4 patients (0.7%) each, and eosinophilia in 3 patients 
(0.5%) (Table  3). Serious ADRs occurred in 3 patients, which in-
cluded conjunctivitis, conjunctivitis allergic, pyoderma, and eczema 
herpeticum (Kaposi's varicelliform eruption); 1 patient presented 
with both conjunctivitis and eczema herpeticum at 2 different 
times. Regarding AEs of interest, the occurrence of asthma as an 
AE (regardless of relatedness with dupilumab) was observed in 6 
patients and all of them had a history of, or concurrent, asthma; it 
was considered non-serious in 5 of the 6 patients. Serious comor-
bid asthma occurred in 1 patient approximately 2 months after the 
final dose of dupilumab. Serious hypersensitivity was identified in 2 
patients, while 2 patients developed serious infections. No patients 
developed aggravation of symptoms of allergic diseases associated 
with asthma, events related to depression or suicidal behavior, and 
malignant tumors.

A total of 64 patients (10.7%) discontinued treatment with 
dupilumab, with a mean time to discontinuation of 9.4 (7.8) 
weeks. Dupilumab treatment was discontinued due to economic 
reasons (14 patients; 2.3%), occurrence of an AE (9 patients; 
1.5%), inadequate clinical effectiveness (6 patients; 1.0%) or 
improvement in the primary disease (2 patients; 0.3%). The rea-
son for treatment discontinuation was not known in 33 patients 
(5.5%).

3.4  |  Effectiveness

Disease severity and biomarker levels before initiation of dupilumab 
treatment for AD are presented in Table 4. There was a remarkable 
improvement in disease severity at 4 months in the majority of pa-
tients and it was maintained during treatment of up to 1  year. At 
baseline, most (98.4%) patients had IGA 3 or 4. Data from patients 
receiving dupilumab showed that a high proportion achieved IGA ≤2 
at 4 months and that IGA improvements were maintained for up to 
1 year (Figure 1A,B).

The mean (SD) EASI score decreased from 30.7 (13.1) at baseline 
to 7.2 (7.7) (n = 394) at 4 months and 3.7 (4.8) (n = 116) at 1 year 
(Figure 2A). A similar pattern was observed in all regions of the body 
(Figure 2B). After 4 months of treatment, the EASI-75 (the percent-
age of patients whose EASI score decreased by 75% or more from 
baseline) was achieved by 63.9% of patients. This improvement in 
disease severity was also maintained at 12 months (Figure 2C). The 
mean (SD) BSA decreased from 57.0 (25.8) % at the baseline to 22.7 
(22.5) % (n = 341) at 4 months, and had decreased further by 1 year 
(12.5 (17.4) %, n = 104) (Figure 2D).

The mean (SD) weekly peak pruritus NRS score (0–10) was 
6.9 (2.2) at baseline and decreased to 2.4 (1.7) at 4  months and 

TA B L E  2  AD treatments prior to, and concomitant with, 
dupilumab.

Medication or treatment for 
AD, n (%)

Previous 
(N = 599)

Concomitant 
(N = 599)

n (%) n (%)

Any medications for AD 570 (95.2) 572 (95.5)

Topical corticosteroids 539 (90.0) 538 (89.8)

Topical calcineurin inhibitor 269 (44.9) 290 (48.4)

Moisturizer 426 (71.1) 434 (72.5)

Oral corticosteroids 56 (9.3) 34 (5.7)

Overlapping transition to 
dupilumab

– 25 (4.2)

Oral non-steroidal 
immunosuppressant

80 (13.4) 53 (8.8)

Overlapping transition to 
dupilumab

– 40 (6.7)

Others 372 (62.1) 359 (59.9)

Any treatments for AD 52 (8.7) 13 (2.2)

Ultraviolet phototherapy 37 (6.2) 7 (1.2)

Hospital care 22 (3.7) 5 (0.8)

Psychotherapy 3 (0.5) 1 (0.2)

Abbreviation: AD, atopic dermatitis.
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this decrease in pruritus intensity was maintained for up to 1 year 
(Figure  3A). Responder analysis showed that a high proportion of 
patients achieved a ≥3-point reduction (76.3%) or ≥4-point reduc-
tion (68.5%) in weekly peak pruritus NRS score at 4 months, and this 
trend was maintained for up to 1 year (Figure 3B).

Biomarkers of AD severity were monitored if available over 
1 year. At 4 months, an apparent decrease was observed in the serum 
levels of TARC, total IgE and LDH (Figure 4A–C). This decrease was 
maintained for up to 1 year. Peripheral eosinophil counts gradually 
decreased over 1 year (Figure 4D).

TA B L E  3  ADRs occurring in the safety analysis set (N = 599).

Type of ADR, n (%) All ADRs
Serious 
ADRs

Any ADR 98 (16.4) 3 (0.5)

Infections and infestations 43 (7.2) 2 (0.3)

Conjunctivitis 40 (6.7) 1 (0.2)

Herpes simplex 1 (0.2) 0

Nasopharyngitis 1 (0.2) 0

Pyoderma 1 (0.2) 1 (0.2)

Kaposi's varicelliform eruption 1 (0.2) 1 (0.2)

Oral herpes 1 (0.2) 0

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

1 (0.2) 0

Skin papilloma 1 (0.2) 0

Blood and lymphatic system disorders 1 (0.2) 0

Eosinophilia 1 (0.2) 0

Nervous system disorder 6 (1.0) 0

Dizziness 2 (0.3) 0

Headache 4 (0.7) 0

Hypoesthesia 1 (0.2) 0

Eye disorders 39 (6.5) 1 (0.2)

Blepharitis 5 (0.8) 0

Conjunctivitis allergic 30 (5.0) 1 (0.2)

Dry eye 1 (0.2) 0

Eye discharge 1 (0.2) 0

Ocular hyperemia 1 (0.2) 0

Eye pruritus 4 (0.7) 0

Ear and labyrinth disorders 1 (0.2) 0

Vertigo 1 (0.2) 0

Respiratory, thoracic and mediastinal 
disorders

2 (0.3) 0

Asthma 2 (0.3) 0

Gastrointestinal disorder 1 (0.2) 0

Vomiting 1 (0.2) 0

Skin and subcutaneous tissue 
disorders

8 (1.3) 0

Acne 1 (0.2) 0

Alopecia 2 (0.3) 0

Dry skin 1 (0.2) 0

Erythema 2 (0.3) 0

Leukoderma 1 (0.2) 0

Skin exfoliation 1 (0.2) 0

Urticaria 1 (0.2) 0

Nail ridging 1 (0.2) 0

Musculoskeletal and connective 
tissue disorders

1 (0.2) 0

Myalgia 1 (0.2) 0

Type of ADR, n (%) All ADRs
Serious 
ADRs

General disorders and administration 
site conditions

4 (0.7) 0

Injection site erythema 2 (0.3) 0

Injection site pruritus 1 (0.2) 0

Injection site reaction 1 (0.2) 0

Pyrexia 1 (0.2) 0

Investigations 4 (0.7) 0

Alanine aminotransferase increased 1 (0.2) 0

Eosinophil count increased 3 (0.5) 0

Abbreviation: ADR, adverse drug reaction.

TA B L E  3  (Continued)

TA B L E  4  Disease severity at baseline in the effectiveness 
analysis set.

Parameters N
Measured value 
Mean (SD)

Disease severity assessments

IGA 550 3.5 (0.5)

IGA2, n (%) 9 (1.6)

IGA3, n (%) 277 (50.4)

IGA4, n (%) 264 (48.0)

BSA 537 57.0 (25.8)

EASI 539 30.7 (13.1)

Weekly peak pruritus 
score (NRS)

295 6.9 (2.2)

Biomarkers

Serum TARC level, pg/mL 402 5152.8 (7750.9)

Peripheral blood 
eosinophil count, /mm3

393 778.8 (839.7)

Serum total IgE level, 
IU/mL

385 10568.5 (12172.9)

Serum LDH level, IU/L 397 303.9 (129.2)

Abbreviations: BSA, body surface area of involvement of atopic 
dermatitis; EASI, eczema area and severity index; IGA, Investigator's 
global assessment, IgE, immunoglobulin E; LDH, lactate dehydrogenase; 
N, number of patients at baseline; NRS, numerical rating scale; SD, 
standard deviation; TARC, thymus and activation-regulated chemokine.
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4  |  DISCUSSION

An interim analysis of this PMS provides real-world evidence of the 
safety and effectiveness of dupilumab over 1 year in the largest co-
hort of patients with moderate-to-severe AD ever reported in Japan. 
Dupilumab was found to have an acceptable safety profile and was 
well tolerated. The incidence of ADRs was lower than that observed 
in the clinical trials, with four serious ADRs (conjunctivitis, allergic 
conjunctivitis, pyoderma and eczema herpeticum) in three patients 
among 599 patients (0.5%); there were no new safety signals, and no 
cases of new-onset asthma.

In Japan, dupilumab is administered to patients aged ≥15 years 
with moderate-to-severe AD and inadequate response to topical 
anti-inflammatory medications for 6 months or longer, along with a 
pre-defined baseline disease severity.8,9 Dupilumab is supposed to 
be prescribed in combination with topical treatments. In the current 
PMS, the proportion of patients who used topical anti-inflammatory 
treatment every day decreased over time. Whether this suggests 
a topical corticosteroid-sparing effect of dupilumab, or merely de-
creasing adherence needs to be assessed in the future. There is 
still uncertainty regarding how patients can effectively transition 
from systemic immunosuppressants to dupilumab. In an earlier re-
port, while 65% (62/95) of patients were using systemic immuno-
suppressants at the start of dupilumab treatment, and 45% (43/95) 

continued to use systemic immunosuppressants after the initiation 
of dupilumab, 67% (29/43) stopped concomitant systemic immuno-
suppressant treatment after 4  months.18 Similarly, in the present 
cohort, >60% of patients continued to use systemic agents during 
dupilumab treatment. Concomitant systemic agents were gradually 
tapered off and most patients discontinued their use after 4 months 
of treatment with dupilumab (data not shown). Recently, de Wijs 
et al. proposed that systemic immunosuppressant dosage can be 
gradually tapered after 8 weeks of dupilumab treatment and com-
pletely discontinued after 12 or 14 weeks depending upon treatment 
response.19 Nevertheless, further studies are warranted to deter-
mine the optimal approach for transition from systemic immunosup-
pressants to dupilumab.

Clinical trials with dupilumab, either as monotherapy or with 
concomitant use of topical corticosteroids, demonstrated a low in-
cidence of AEs and serious AEs compared with the placebo.20,21 In 
all these trials, conjunctivitis (either allergic or of unspecified cause) 
was reported at a higher rate in patients receiving dupilumab com-
pared with placebo, in addition to injection-site reactions.20–22 The 
most common ADRs in the present interim analysis were eye dis-
orders, including conjunctivitis (6.7%), conjunctivitis allergic (5.0%), 
blepharitis (0.8%), and eye pruritus (0.7%). The incidence of drug-
related conjunctivitis was lower than in the placebo-controlled 
phase 3 LIBERTY AD CHRONOS trial, which reported an incidence 

F I G U R E  1  Effectiveness outcomes 
up to 1 year in the study population: (A) 
distribution of IGA scores at different 
time points and (B) proportion of IGA 
responders, where responders denote 
patients who achieved an IGA score 
of 0 or 1 at the said time point. IGA, 
Investigator's Global Assessment.

IGA score, n

4 264 19 12 3 3 1 1

3 277 90 74 15 12 10 6

2 9 157 174 84 60 55 54

1 0 57 99 61 51 56 54

0 0 4 12 7 7 10 5

N 550 327 371 170 133 132 120

n (%) 0 61 (18.7) 111 (29.9) 68 (40.0) 58 (43.6) 66 (50.0) 59 (49.2)
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of 14%, irrespective of its relationship to dupilumab.20 Interestingly, 
this complication is not observed when dupilumab is used for asthma 
and chronic rhinosinusitis with nasal polyps.22,23 A probable reason 
could be that conjunctivitis occurs due to underlying AD pathogen-
esis and a history of atopic conditions.22–24 A pooled analysis of the 
real-world evidence of dupilumab reported blepharitis in 9.6% of AD 
patients and keratitis in 6.2% of patients.25 Overall, ocular surface 
disease was reported in 45.2% of AD patients receiving dupilumab 
(n = 387) in this pooled analysis of real-world studies.25

The current interim analysis of this PMS so far confirms the re-
sults of clinical trials showing that targeting the type 2 inflammation 
pathway with dupilumab brings about large improvements in disease 
severity, as indicated by improvements in IGA, BSA, EASI, and peak 
pruritus NRS scores. The results of this interim analysis were not 
only consistent with those observed in phase 3 clinical trials,20,21,26 
but also with real-world data, such as that reported from the Dutch 
BioDay registry.27 The primary clinician-reported outcome EASI-75 

used in the clinical trials was achieved after 4 months of treatment 
by 63.9% of the patients in the current analysis, 44%–69% of the 
patients in the phase 3 trials,20,21,26 and 62% of patients in the mul-
ticenter BioDay registry.27 In agreement with these studies, dup-
ilumab achieved an IGA score of 0 (clear) or 1 (almost clear), and 
3-point or 4-point reduction in peak pruritus NRS at 4 months in a 
substantial proportion of patients in the present report. Moreover, 
the decrease in EASI score and affected BSA were similarly ob-
served up to 1 year, indicating a continuous treatment response to 
dupilumab over 1 year. Given that EASI score and affected BSA are 
well correlated in patients with moderate-to-severe AD28 and BSA is 
simpler to measure, it may be a clinically useful alternative to EASI 
score during routine practice.

Measurement of biomarkers, such as serum levels of TARC, 
LDH, and total IgE and circulating eosinophils provides an objective 
evaluation of AD severity, since elevated levels of these biomark-
ers are associated with increased severity.9 In the current analysis, 

F I G U R E  2  Effectiveness outcomes up to 1 year in the study population: (A) EASI score at different time points, (B) change in EASI scores 
in the different regions of the body, (C) proportion of patients with ≥50%/75%/90% decrease in EASI scores from baseline and (D) change 
in affected BSA from baseline. BSA, Body surface area of involvement of atopic dermatitis; EASI, Eczema Area and Severity Index. #Includes 
genital area; ##Includes buttocks; *Proportion of patients whose EASI score improved by ≥50% from baseline among patients for whom the 
change rate can be calculated; **Proportion of patients for whom the EASI score improved by ≥75% from baseline among patients for whom 
the change rate can be calculated; ***Proportion of patients whose EASI score improved by 90% or more from baseline among patients for 
whom the change rate can be calculated.
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treatment with dupilumab apparently suppressed these severity-
related biomarkers. Analysis of the efficacy and safety of dupilumab 
in the Japanese cohorts of phase 2 and 3 clinical trials showed a 
numerically higher disease severity in the Japanese cohort than in 
the overall study population.29 Nevertheless, consistent with the 
overall study population, dupilumab significantly improved signs and 
symptoms of AD compared with placebo in the Japanese subgroup. 
Dupilumab was also associated with rapid reduction in TARC and 
gradual total IgE reductions among Japanese patients.29 The pres-
ent report confirmed this trend with a greater number of patients. 
Likewise, other real-world studies in Japanese patients with AD have 
also shown marked and rapid improvement in skin eruptions and er-
ythema, as well as in TARC and LDH serum levels at 1 month, while 
there was a gradual improvement in prurigo nodules and serum total 
IgE level.30–33

This PMS included the largest prospective cohort of Japanese 
patients with AD who were treated with dupilumab. The strength 
of this analysis is the long duration of follow-up and the large study 
population. There are several limitations. As it was conducted in 
routine clinical practice, the safety and effectiveness data may be 
underreported and affected by factors unrelated to dupilumab. 
Furthermore, this was an interim analysis and the number of patients 

evaluated at the data cut-off was lower than the estimated number 
in the sample size calculation.

In conclusion, the results to date of this interim PMS support 
the use of dupilumab as a safe and effective option for the treat-
ment of adults and older adolescents with moderate-to-severe AD 
in routine clinical practice in Japan. The tolerability of dupilumab 
has thus far been comparable with the reported safety profile, 
with a low incidence of serious ADRs and without any new safety 
signals.
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