3

530Sy
Pup 10

‘ @ Check for updates

OPEN ACCESS

Emi Sato,
emsato@fukuoka-u.ac.jp

12 March 2024
29 May 2024
10 June 2024

Sato E, Arima H, Ito K, Iwata M and
Imafuku S (2024), Comparative
effectiveness of treatments on time to
remission in atopic dermatitis: real-
world insights.

J. Cutan. Immunol. Allergy 7:12974.
doi: 10.3389/jcia.2024.12974

© 2024 Sato, Arima, Ito, Iwata and
Imafuku. This is an open-access article
distributed under the terms of the
Creative Commons Attribution License
(CC BY). The use, distribution or
reproduction in other forums is
permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original
publication in this journal is cited, in
accordance with accepted academic
practice. No use, distribution or
reproduction is permitted which does
not comply with these terms.

Journal of Cutaneous Immunology and Allergy

CUTANEOUS IMMUNOLOGY
AND ALLERGY

@Mﬁ% % ST
h'”z«m *‘""S\

Brief Research Report
10 June 2024
10.3389/jcia.2024.12974

Comparative effectiveness of
treatments on time to remission
In atopic dermatitis:

real-world insights

Emi Sato'*, Hisatomi Arima?, Kotaro Ito*, Mayuko lwata® and
Shinichi Imafuku?

Department of Dermatology, Fukuoka University Faculty of Medicine, Fukuoka, Japan, 2Department
of Preventive Medicine and Public Health, Fukuoka University Faculty of Medicine, Fukuoka, Japan

Introduction: It remains unclear which therapy contributes to atopic dermatitis
(AD) remission and to what extent. We aimed to clarify which therapy
contributes to the treatment of AD by investigating the time-to-remission
and remission hazard ratios for each therapy using real-world data.

Methods: This retrospective cohort study included 110 patients diagnosed with
AD after their first visit to the Department of Dermatology at Fukuoka University
Hospital between 2016 and 2022. The patients were categorized into six
treatment groups: 1) topical treatment alone or topical treatment plus 2)
ultraviolet light, 3) oral steroids, 4) oral cyclosporine, 5) dupilumab, and 6)
oral Janus kinase inhibitors (JAKi). The topical therapy alone group served as the
control, and the hazard ratios for remission (Investigator's Global Assessment
[IGA] 0/1) were calculated.

Results: Forty patients achieved remission, while 70 did not (IGA >2) with the
first treatment regimen. A multivariate Cox proportional hazards analysis
adjusted for age, sex, and severity at the first visit (IGA) revealed that the
hazard ratios for remission were 4.2 (95% confidence interval (C.1):
1.28-13.83, p = 0.018) for the oral cyclosporine group, 5.05 (95% C.l.:
196-13, p = 0.001) for the dupilumab group, and 67.56 (95% C.l.
12.28-371.68, p < .0001) for the oral JAKi group. The median time to
remission was 3 months for JAKi, cyclosporine, and steroid was shorter than
6 months for dupilumab. No serious adverse events were observed.

Conclusion: Oral therapy with small molecules requires a shorter duration to
achieve remission. However, long-term safety and recurrence are important
indicators.
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Abbreviations: AD, atopic dermatitis; IGA, Investigator's Global Assessment; JAKi, janus kinase
inhibitors; MACE, major adverse cardiovascular events; RA, rheumatoid arthritis.
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Introduction

Atopic dermatitis (AD) is an inflammatory skin disease
characterized by chronic eczema and pruritus, often associated
with allergic diseases, such as asthma and allergic rhinitis, and is
known to reduce patients’ quality of life [1, 2]. An average of 7.3%
of the population is affected by AD; however, there are
considerable differences in its prevalence between countries
[3-6]. In Japan, the prevalence of AD in patients between
4 months and 30 years old is approximately 10% [4, 7, 8].
Severe cases of AD are also characterized by the development
of erythroderma, which affects work capacity and quality of work
life and decreases labor productivity [9, 10].

Recently, various new therapeutic agents have been introduced
for the treatment of AD. In Japan, cyclosporine, an oral calcineurin
inhibitor, was first used in 2008 for refractory AD of moderate or
high severity; however, no new therapeutic agents have emerged in
the following 9 years [6]. In 2017, dupilumab, an anti-interleukin
(IL)-4 receptor antibody [11, 12], became available for the treatment
of AD, followed by the Janus kinase (JAK) inhibitors, baricitinib in
2020 [13] and upadacitinib [14, 15] and abrocitinib [16] in 2021.
Nemolizumab [17], an anti-IL-31 receptor antibody, was introduced
in 2022, and anti-IL-13 and anti-OX40 antibodies will become
available in the near future [18-20]. However, the abundance of
new drugs makes it difficult for clinicians to decide which one to
choose because there is yet to be sufficient real-world evidence
regarding the effectiveness of these new systemic therapies. To clarify
the effectiveness of these newly available therapeutic options, we
investigated the proportion of patients and the time to achieve

remission after the first systemic intervention.

Methods
Study design

This retrospective cohort study included patients younger than
65 years of age with AD who visited the Department of Dermatology,
Fukuoka University Hospital, between 2016 and 2022. AD was
diagnosed according to the Japanese Dermatological Association
guidelines. The exclusion criteria were as follows: i) patients who
had been followed up for less than 12 weeks at our hospital; ii) patients
with mild symptoms (Investigator’s Global Assessment [IGA]
value <2); iii) patients receiving two or more systemic therapies
simultaneously (e.g, combined use of dupilumab and oral
cyclosporine); and iv) patients treated in clinical trials (Figure 1).

Treatment and comparison groups
The treatment initiated at the first visit for patients with AD

included in this study was categorized into six groups, as follows:
1) topical treatment alone or topical treatments plus 2) ultraviolet
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FIGURE 1
Analysis design and patient selection.

light, 3) oral steroids, 4) oral cyclosporine, 5) dupilumab, and 6)
oral JAK inhibitors. All six groups received topical treatment. For
comparative analyses, group 1 served as the control.

Endpoints

Patients who experienced “remission” were those who initially
had an IGA of 2 or higher and subsequently achieved an IGA of 0 or
1 (Figure 1). The endpoints of the study were the number of patients
who achieved remission and the time needed to achieve remission
with the first systemic treatment at our facility.

Follow-up methods

In this study, only the treatment initiated at the first visit was
evaluated. If remission was achieved with the first treatment, the
observation period was terminated, and the time (months) was
the
observation period was terminated at 1) the time of switching

recorded. However, if remission was not achieved,
to another treatment, 2) the time of quitting the hospital visit, or
3) the end of the observation period (31 December 2022)
(Figure 2). Data on age, sex, severity of illness, treatment,
duration of treatment, and serious adverse events were

extracted from the medical records and tabulated.

Statistical analysis

Patients’ background characteristics were compared between
two groups (men versus [vs.] women, remission vs. failure) using
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FIGURE 2
Follow-up methods for the study.

the Mann-Whitney U test or unpaired t-test with Welch’s
correction or Fisher exact test. Categorical data among the
IGA groups, namely, IGA-2, IGA-3, and IGA-4, were
the The
unsuccessful rate (IGA >2) of each treatment group was

analyzed using chi-square  test. cumulative
estimated using the Kaplan-Meier method. Differences in
remission across the treatment groups were evaluated using
Cox proportional hazards models, and hazard ratios, 95%
confidence intervals (C.I.), and p-values are reported. In the
multivariate analysis, age, sex, and the first IGA value were
included in the Cox proportional hazards models. Statistical
Analysis System (SAS) version 9.4 and GraphPad Prism
version 5 were used to perform the statistical analysis. The

significance level was set at p < 0.05.

Ethics

The study protocol was approved by the Institutional Review
Board of the Fukuoka University School of Medicine (approval
number: U21-08-004). This study complied with the Declaration
of Helsinki and the Medical Ethics Guidelines for Research
Involving Human Subjects.

Results
Patient demographic characteristics

A total of 178 first-time patients with AD were enrolled in the
registry during the study period, and 110 patients (76 men and
34 women) were included in the analysis (Figure 1). The
demographic characteristics of the patients are summarized in
Table 1. There was no difference in the median age of men/
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TABLE 1 Patient demographic data.

Total Male Female p-value
N 110 76 34
Age (y)
median 30 29.5 31 0.866"
(Q1, Q3) (20, 45) (20, 46.5) (22.5, 43.5)
First IGA*
IGA2, N 12 6 6 0.316°
IGA3, N 45 32 13
IGA4, N 53 38 15
median 3 35 3 0.344°
Q1, Q3) (3,49 (349 (3,4

“IGA:investigator’s Global Assessment Scale.
"Mann--Whitney test.
Chi Square.

women at their first visit (29.5 years for men and 31 years for
women; p = 0.866, Mann-Whitney U test). The median severity
at initial diagnosis (IGA) was slightly higher in men than in
women (3.5 vs. 3.0), but the difference was not significant (p =
0.344, Mann-Whitney U test).

Treatments contributing to the remission
of atopic dermatitis

Of 110 patients, 40 achieved remission (Figure 1). Of the
patients with IGA 2 (n = 12), 7 (58.3%) achieved remission. Of
those with IGA 3 (n = 45) and 4 (n = 53), 26 (57.8%) and 7
(13.2%) achieved remission, respectively.
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TABLE 2 Time to remission and hazard ratios following treatment.

10.3389/jcia.2024.12974

Topical treatment Ultraviolet Steroid  Cyclosporine Dupilumab JAK
only therapy inhibitor
Total, N 38 5 10 27 25 5
Remission, N 10 1 3 6 15 5
Follow-up time, mean (m) 144 6.7 8.4 6.2 10.3 4.2
Median time to remission 4.5 3 3 3 6 3
(m)*
Crude hazard ratio 1 0.73 1.62 1.14 2.57 60.85
(95% C.L)° (reference) (0.11-4.96) (0.34-7.67) (0.37-3.56) (1.08-5.92) (7.86-471.4)
p-value® 0.7433 0.3162 0.5316 0.0326 <.0001
Adjusted hazard ratio? 1 3.83 4.78 4.2 5.05 67.56
(95% C.L)® (reference) (0.37-39.76) (1.09- (1.28-13.83) (1.96-13) (12.28-371.68)
20.94)
p-value® 0.2602 0.0377 0.0182 0.0008 <.0001

“indicates only patients who achieved remission. The follow-up time of patients who did not achieve remission is not included.

°C.I: confidence interval.

‘Log-rank (Mantel-Cox) Test.

YAdjusted for age, sex and first IGA, value.
“Cox proportional-hazards model.

As shown in Table 2, 38 patients received topical therapy
only at the first visit, 5 received ultraviolet light therapy, and

10 received oral steroids. Twenty-seven patients were
administered oral cyclosporine, 25 were administered
dupilumab, and 5 were administered JAK inhibitors

(baricitinib [4mg] in 2 patients, upadacitinib [15mg] in
2 patients, [100 mg]
Remission was achieved in 10/38 (26.3%) of the patients who
were administered topical therapy alone, 1/5 (20.0%) of the

and abrocitinib in one patient).

patients who administered ultraviolet therapy, 3/10 (30.0%) of
the patients who were administered oral steroids, 6/27 (22.2%) of
the patients who were administered cyclosporine, 15/25 (60.0%)
of those who were administered dupilumab, and 5/5 (100.0%) of
the patients who were administered JAK inhibitors. The mean
times to follow-up were 14.4 months for topical therapy alone,
6.7 months for ultraviolet therapy, 8.4 months for steroids,
6.2 months for cyclosporine, 10.3 months for dupilumab, and
4.2 months for JAK inhibitors (Table 2). The crude hazard ratios
for remission were 0.73 (95% C.L: 0.11-4.96, p = 0.7433) for the
ultraviolet therapy group, 1.62 (95% C.1.: 0.34-7.67, p = 0.3162)
for the oral steroid group, 1.14 (95% C.L: 0.37-3.56, p = 0.5316)
for the oral cyclosporine group, 2.57 (95% C.I: 1.08-5.92, p =
0.0326) for the dupilumab group, and 60.85 (95% C.I.:
7.86-471.4, p < .0001) for the oral JAK inhibitor group
(Table 2; Supplementary Figure S1). When factors strongly
influencing remission, such as age, sex, and IGA at the first
visit, were adjusted for the multivariate analysis, the hazard ratios
for remission were 3.83 (95% C.L: 0.37-39.76, p = 0.26) for the
UV therapy group, 4.78 (95% C.1.: 1.09-20.94, p = 0.038) for the
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oral steroid group, 4.2 (95% C.L: 1.28-13.83, p = 0.018) for the
oral cyclosporine group, 5.05 (95% C.L: 1.96-13, p = 0.001) for
the dupilumab group, and 67.56 (95% C.I: 12.28-371.68, p <
.0001) for the oral JAK inhibitor group (Table 2). No serious
adverse events leading to treatment discontinuation were
observed during the observation period.

Discussion

Several novel and effective treatments have recently become
available for patients with moderate-to-severe AD; however, few
studies have compared and evaluated real-world data. Therefore,
determining the best treatment for patients is challenging.

We compared six individual treatment groups for AD to
obtain evidence from our retrospective cohort. Possible factors of
bias that could affect the effectiveness, such as age [21], sex, and
initial severity, were adjusted. A Cox proportional hazards
analysis of five systemic therapies with the topical-alone group
as the control showed that the hazard ratio for remission
increased for all systemic therapies (Table 2). In particular,
JAK inhibitors were associated with the highest hazard ratio
for remission at 67.56 (p <.0001), as all five patients in this group
achieved remission. However, a very limited number of patients
used it as the first treatment. Dupilumab was highly effective in
15 of 25 patients who achieved remission and was associated with
a multivariate hazard ratio for remission of 5.05 (p = 0.001)
(Table 2). However, the median time to remission for the
dupilumab group was 6 months, longer than that for the JAK
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inhibitors, cyclosporine and steroid (3 months) groups. This
observation suggests that dermatologists should inform patients
that steady treatment with dupilumab will help achieve
remission; however, it takes longer than treatment with small
molecules. This advice may help the patients maintain their
motivation for treatment.

Many patients with AD are referred to our outpatient center
because they are refractory to treatment at their primary
dermatology clinic. We supported and educated these patients
upon admission and instructed them on regular topical
treatments [22]. Although regular topical treatment remains
essential, our results illustrate that topical treatment alone is
not sufficient to improve the condition, at least in certain
populations. Therefore, the appropriate choice of systemic
therapy is important.

Only five patients were treated with ultraviolet light therapy,
and only one achieved remission. The hazard ratio for remission
increased to 3.83, but this difference was not significant (p =
0.26). Oral steroids significantly increased the hazard ratio to 4.78
(p = 0.038); however, long-term management of AD with oral
steroids is generally not recommended because of various side
effects. Hence, oral steroids should be limited to a short period of
treatment [4, 6, 23-25]. Dupilumab blocks IL-4 and IL-13
signaling and has been used for patients with an inadequate
response to conventional therapy for both remission induction
and maintenance [26-28]. It can cause [5, 11, 29] allergic
conjunctivitis as an adverse reaction, but this is usually mild
[12, 30, 31]. Newly developed JAK inhibitors, such as baricitinib,
upadacitinib, and abrocitinib, are also used for moderate-to-
severe or refractory AD [13, 14, 32]. We found that these JAK
inhibitors induced AD remission in a shorter period than
dupilumab (Table 2). The efficacy of JAK inhibitors is dose-
dependent, and higher doses can provide better remission rates in
refractory patients [33, 34]. However, JAK inhibitors often cause
skin infections, such as acne and herpes viruses’ reactivation [13,
15, 16, 35]. A study of 112 Japanese moderate to severe AD
patients (aged 12 years and older) reported that when treated
with upadacitinib, herpes zoster (HZ) was more likely to develop
in patients who had a history of HZ than those without a history
of HZ. This result may be a class effect of JAK inhibitors, and
attention to patients, especially with a history of HZ, may urge
them earlier visits for treatment [35]. Furthermore, neutropenia,
anemia, liver dysfunction, and renal dysfunction may rarely
occur; therefore, regular blood tests are needed [33, 34, 36,
37]. The safety of JAK inhibitors may depend on the disease
and age, but major adverse cardiovascular events (MACE),
serious infections, malignancy, and thrombosis can occur in
patients with rheumatoid arthritis (RA) [38, 39]. Although
patients with RA are usually older than those with AD and
have immunosuppressive conditions, the safety of JAK inhibitors
in patients with AD should also be monitored in the long term.
Long-term administration of cyclosporine has been reported to
increase the risk of renal damage, malignancy [40, 41], and
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MACE [42]. We found that JAK inhibitors and cyclosporine
have faster action; however, the risks of long-term administration
should also be considered when choosing a therapeutic modality.
In addition, our study did not assess the duration of remission or
frequency of relapse. The Japanese Dermatological Association
guidelines for AD do not recommend using JAK inhibitors for
maintenance [6]. The total usefulness of the treatment should be
determined on the basis of both long-term efficacy and safety;
therefore, further studies are warranted.

This study had some limitations. Firstly, it was conducted at
a single institution, and the number of patients with AD was
small. In particular, the number of patients who received JAK
inhibitors, ultraviolet light therapy, and oral steroids as first-
line treatment was limited. Secondly, the doses of cyclosporine
and oral steroids were usually tapered, which may have affected
our results. Finally, this study only assessed the time until
remission with the initial treatment. AD waxes and wanes;
therefore, a separate study regarding how long the remission
lasts and how often the patient experiences a relapse is needed.
Further studies are also required to determine the most
beneficial treatments for these patients. We are planning to
define recurrence in real-world clinical practice and assess
recurrence in our facility in a future study. Additionally, we
will perform a multicenter prospective study to further validate
the results of systemic therapy in real-world clinical practice.

In conclusion, modern systemic therapies can remit AD in
relatively short durations; however, biologics and small
exhibit  different Safety
recurrence should also be considered in the long term.
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