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Letters to the Editor

Dupilumab significantly improves
sleep outcomes in adult patients
with atopic dermatitis: results
from five randomized clinical
trials

Editor

Sleep disturbances are part of a symptom triad, along with itch
and pain, that patients with atopic dermatitis (AD) report as
being frequent and burdensome.' The effects of dupilumab on
sleep were evaluated in adults with chronic AD in five random-
ized, double-blind, placebo-controlled clinical trials (N = 2632).
The Phase 2b (NCT01859988)* and the two Phase 3 SOLO trials
(SOLO 1, NCT02277743; SOLO 2, NCT02277769)> were 16-
week studies of dupilumab monotherapy, the 16-week CAFE
(NCT02755649)* and the 52-week CHRONOS trials
(NCT02260986)° evaluated dupilumab with concomitant topical
corticosteroids (TCS). Sleep disturbances were assessed using
the Scoring Atopic Dermatitis Visual Analogue Scale (VAS) for
average sleep loss over the previous 3 days (0 = no sleep loss to
10 = maximum sleep loss) and the Patient-Oriented Eczema
Measure (POEM) question on frequency of sleep disruption
over the past week due to AD; both have been recently validated
for use as single-item measures.

Mean (SD) baseline VAS scores ranged from 4.3 (3.3) to 5.6
(3.0) across studies, with no differences among treatment groups
within each study. Significant reductions from baseline observed
at both dupilumab doses vs. placebo at Week 1 in the pooled
SOLO 1 and 2 trials were maintained over 16 weeks (Fig. la).
Similarly, significant reductions with dupilumab vs. placebo at
Week 1 in Phase 2b and Week 2 in CAFE (both P < 0.05) were
maintained through Week 16 (data not shown). In CHRONOS
(Fig. 1b), reduction in VAS score at Week 1 with dupilumab
300 mg q2W + TCS was significant vs. placebo + TCS, and
both dosing schedules showed significant reductions at Week 2
that were maintained at Weeks 16 and 52.

The magnitude of the differences vs. placebo at Week 16 was
similar across all studies; least squares mean differences ranged
from —1.5 (95% CI, —2.0, —1.0) to —2.2 (95% CI, —3.2, —1.3)
for the q2w dose, and from —1.6 (95% CI, —2.0, —1.3) to —2.8
(—3.7, —1.8) for the qw dose (all P < 0.0001).

Using the POEM sleep item, the majority of patients (56.1—
72.1%) across treatment groups in all studies reported sleep dis-
turbances >3 nights in the past week. At Week 16 in the pooled
SOLO 1 and 2 trials (Fig. 2a), sleep disturbances were reported
to be less frequent among dupilumab-treated patients vs. pla-
cebo-treated patients; in particular, 58.6-63.4% of dupilumab-
treated patients vs. 40.5% of placebo-treated patients reported
no days of sleep disturbances. In CHRONOS, significant differ-
ences at Week 16 in sleep disturbance frequency between
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dupilumab + TCS and placebo + TCS were maintained at Week
52 (Fig. 2b), including 79.4-83.3% of dupilumab + TCS-treated
patients with no days of sleep disturbances vs. 57.4% with
placebo + TCS-treated patients. Results at Week 16 in the Phase
2b and CAFE trials were consistent with the other trials (data
not shown).

The mechanism by which dupilumab improves sleep in AD is
not clear, but is likely multifactorial stemming from its effects
on reducing itch as well as inhibition of IL-4 and IL-13 signalling
pathways; the expression of IL-4Ro on sensory neurons’ suggests
that by acting on these pathways, dupilumab may reduce neu-
ronal responsiveness to pruritogens. Since there is a reciprocal
mechanistic relationship between sleep and inflammatory path-
ways,® it is possible that the effects of dupilumab on transcrip-
tion of inflammatory markers’ may modulate downstream
signalling pathways that overlap with sleep regulation. Nocturnal
itching may also contribute to sleep disturbance in AD. Circa-
dian rhythm is thought to modulate skin barrier permeability,
which is higher at night and is associated with increased itch
severity and endogenous cortisol release'’; endogenous cortisol
has an anti-inflammatory effect and is at its lowest levels in the
evening and at night. Consequently, it may be hypothesized that
dupilumab may additionally have collateral effects on sleep
through cytokine signalling and by modulating circadian mecha-
nisms.

Strengths of this analysis are that consistent results were
observed across studies, and both intensity and frequency of
sleep disturbances were assessed. A limitation is that objective
sleep measures were not included in the trials. It should also be
noted that the minimum clinically relevant changes have not
been determined for either of the measures used. Additionally,
these items may not represent all the dimensions of sleep that
may be affected by AD.

These that
regardless of TCS use, significantly improves sleep relative to

results demonstrate dupilumab treatment,
placebo by reducing the frequency of sleep disturbances and
nightly sleep loss as early as 1 week after treatment, and
maintenance of the effect during treatment duration. These
results also emphasize the need for assessing sleep impair-

ment in patients with AD.
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Figure 1 Dupilumab reduced sleep loss as indicated by significant reductions from baseline in scores on the Scoring Atopic Dermatitis
Sleep Loss Visual Analogue Scale (0-10). (a) Pooled SOLO 1 and 2 trials. (b) CHRONOS trial. Numbers and significance are shown only
for baseline, first significant divergence vs. placebo, Week 16 and Week 52 (CHRONOS). Lower scores indicate less sleep loss on aver-
age over the last 3 days. *P < 0.0001 vs. placebo using analysis of covariance (ANCOVA) with baseline measurement as covariate and
the treatment, region, baseline Investigator Global Assessment strata and study identifier as fixed factors [all evaluated time points
between first significant divergence and end point were also significant for dupilumab vs. placebo (P < 0.0001)]. LS, least squares; SE,
standard error; qw, once weekly; g2w, every two weeks; TCS, topical corticosteroids.
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Figure 2 Dupilumab reduced the number of days with sleep disturbance in the past week assessed using item 2 on the Patient-Oriented
Eczema Measure (POEM). (a) Pooled SOLO 1 and 2 trials. (b) CHRONOS trial. *P < 0.0001 and 1P < 0.05 vs. placebo using chi-square
tests. qw, once weekly; g2w, every two weeks; TCS, topical corticosteroids.
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Demographic and clinical
characteristics of extramammary
Paget’s disease patients in
Japan from 2000 to 2019

Editor

Extramammary Paget’s disease (EMPD) is a rare adenocarci-
noma that arises in apocrine gland-bearing skin and is associated
with increased risk of underlying or distant malignancies. The
demographic and clinical characteristics of biopsy-confirmed,
newly diagnosed EMPD patients from 2000 to 2019 were anal-
ysed across seven institutions in Japan. Indeed, 544 patients were
identified, of which 327 (60.1%) of patients were males and 217
(39.9%) patients were females; the male-to-female incidence
ratio was 1.5: 1.0. The mean age at diagnosis was
72.1 £ 11.3 years for males and 72.2 & 10.6 years for females.
Invasive EMPD was more diagnosed in males (55.4% vs. 39.2%
in females). The scrotum (56.9%) and penis (14.1%) in males
and the vulva (88.9%) in females were the predominant primary
sites of EMPD development in this cohort (Fig. 1).

Notably, 87 (16%) of the 544 EMPD patients had at least one
additional invasive malignancy (a total of 102 malignancies). Of
these 87 patients, 61 (70.1%) were males (Table 1). The average
time between EMPD and malignancies that preceded EMPD
diagnosis was 5.5 & 6.7 years, and an average of 3.3 £ 3.9 years
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