
ORIGINAL RESEARCH

Itch and Sleep Improvements with Baricitinib
in Patients with Atopic Dermatitis: A Post Hoc
Analysis of 3 Phase 3 Studies

Timo Buhl . David Rosmarin . Esther Serra-Baldrich . Pablo Fernandez-Peñas .
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ABSTRACT

Introduction: Burdensome symptoms of atopic
dermatitis include itch and sleep disturbance.
This post hoc analysis reports the effect of
baricitinib on itch and sleep disturbance during
the first week of treatment in 3 phase 3 studies.
Methods: Patients were randomized 2:1:1:1 to
once-daily placebo or baricitinib 1 mg, 2 mg, or
4 mg in the BREEZE-AD1 and -AD2 studies and
1:1:1 to once-daily placebo or baricitinib 2 mg
or 4 mg in the BREEZE-AD7 study. Topical cor-
ticosteroids were only allowed in BREEZE-AD7.
Patients completed the itch numerical rating
scale and atopic dermatitis sleep scale (ADSS)

items 1–3 using an electronic daily diary. Data
were analyzed by study as least squares mean
percent change from baseline in daily scores for
the randomized patients. Mixed model repeated
measures analysis was used to analyze change
from baseline values.
Results: A total of 624, 615, and 329 patients
were randomized in BREEZE-AD1, -AD2, and -
AD7, respectively. Itch severity significantly
improved with baricitinib 2 mg and 4 mg versus
placebo starting at day 2 (1 day after first dose)
in BREEZE-AD1 and -AD7 and at day 1 in
BREEZE-AD2. Patients’ ability to fall asleep
(ADSS item 1) significantly improved with
baricitinib 2 mg and 4 mg versus placebo start-
ing at day 2 in all three studies. There were
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significant improvements in patients waking
due to itch (ADSS item 2) with baricitinib 4 mg
versus placebo starting at day 2 in all three
studies. Patients’ ability to return to sleep after
being woken by itch (ADSS item 3) was signifi-
cantly improved with baricitinib 4 mg versus
placebo starting at day 2 in BREEZE-AD1 and -
AD2 and at day 4 in BREEZE-AD7.
Conclusion: Rapid onset of action, typically
1 day after taking the first dose of baricitinib,
was observed consistently for the burdensome
symptoms of itch and sleep disturbance.
ClinicalTrials.gov identifiers: BREEZE-AD1,
NCT03334396; BREEZE-AD2, NCT03334422;
BREEZE-AD7, NCT03733301.

Keywords: Atopic dermatitis; Baricitinib; Itch;
Patient-reported outcomes; Sleep

Key Summary Points

Why carry out this study?

Burdensome symptoms of atopic
dermatitis include itch and sleep
disturbances.

The phase 3 BREEZE-AD1, -AD2, and -AD7
studies showed that baricitinib, with or
without background topical
corticosteroids, improved the signs and
symptoms of moderate-to-severe atopic
dermatitis compared with placebo.

This post hoc analysis studies the effect of
baricitinib on itch and sleep disturbance
during the first week of treatment in
BREEZE-AD1, -AD2, and -AD7.

What was learned from the study?

Baricitinib treatment consistently resulted
in a rapid onset of action as early as 1 day
after the first dose for the burdensome
symptoms of itch and sleep disturbance.

These data support the use of baricitinib
with or without background topical
corticosteroids for moderate-to-severe
atopic dermatitis.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14381201.

INTRODUCTION

Atopic dermatitis is a chronic, relapsing, com-
plex immune and inflammatory skin condition
characterized by various features of atopy.
Approximately 25% of children and 2–7% of
adults are affected by atopic dermatitis world-
wide [1–3]. Consensus-based European guideli-
nes for the treatment of atopic dermatitis in
adults currently recommend education, topical
agents, wet wrap therapy, ultraviolet (UV)
therapy, psychosomatic counseling, and/or cli-
mate therapy for mild-to-moderate disease. For
severe disease, hospitalization, cyclosporine A,
oral glucocorticosteroids, dupilumab,
methotrexate, azathioprine and mycophenolate
mofetil, psoralen in combination with UVA,
and/or alitretinoin are recommended [4].

The primary symptom for atopic dermatitis
is itch (pruritus), which is considered highly
bothersome by patients and can be associated
with a profound negative impact on quality of
life (QoL), manifested as poor overall health and
dissatisfaction with life [5]. In a study of 380
participants with moderate-to-severe atopic
dermatitis, itch frequency was reported as a
problem by 86% of participants, and 42%
reported itching C 18 h/day [6]. Very few
patients experience an absence of itch for more
than 1 week at a time [6, 7]. This itching results
in scratching, which in turn leads to skin dam-
age, an increased risk of cutaneous infections,
and even more itching (the vicious itch–scratch
cycle) [8].

The majority of patients with atopic der-
matitis experience itch during the evening and
at night, which causes difficulty in falling asleep
in over 80% of patients, as well as frequent
nighttime awakenings [7, 9]. This leads to day-
time fatigue, irritability, disturbed cognition,
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and decreased motor performance [7, 9]. Fur-
thermore, poorer sleep has been shown to be
associated with increased disease severity in
atopic dermatitis [10].

Due to the substantial impact of itch on the
QoL of patients with atopic dermatitis, treat-
ments are needed that provide rapid relief as
well as durable, long-term control of itch [11].
Several immunomodulatory agents are under
investigation for the treatment of atopic der-
matitis. Baricitinib, an oral selective Janus
kinase (JAK)1/JAK2 inhibitor [12], is indicated
in the European Union and is being evaluated
in the USA and other countries for the treat-
ment of moderate-to-severe atopic dermatitis in
adult patients who are candidates for systemic
therapy. The phase 3, randomized BREEZE-AD1,
-AD2, and -AD7 studies investigated oral baric-
itinib as monotherapy (BREEZE-AD1 and -AD2)
and in combination with topical corticosteroids
(BREEZE-AD7). Baricitinib significantly
improved the signs and symptoms of moderate-
to-severe atopic dermatitis compared with pla-
cebo at 16 weeks [13, 14]. In all three studies,
baricitinib was found to be well tolerated
[13, 14].

Due to the detrimental effects of atopic der-
matitis on QoL, patients require relief of symp-
toms as rapidly as possible. Therefore, this post
hoc analysis reports the effect of baricitinib on
itch and sleep disturbance during the first week
of treatment in the BREEZE-AD1, -AD2, and -
AD7 studies.

METHODS

Study design

The study designs, patients, assessments, ran-
domization and masking methods, procedures,
and outcomes for BREEZE-AD1, -AD2, and -AD7
have been published previously [13, 14]. In
brief, all three studies included patients with
moderate-to-severe atopic dermatitis who had
an inadequate response to existing topical
therapies; BREEZE-AD1 and -AD2 also allowed
patients who were intolerant to topical thera-
pies. In BREEZE-AD1 and -AD2, patients were
randomized 2:1:1:1 to once-daily placebo or

baricitinib 1 mg, 2 mg, or 4 mg for 16 weeks. In
BREEZE-AD7, patients were randomized 1:1:1 to
once-daily placebo or baricitinib at 2 mg or
4 mg for 16 weeks, and the use of low-to-mod-
erate potency topical corticosteroids was
allowed for active lesions.

The studies were approved by all local insti-
tutions of the study sites. Details of the insti-
tutions and their ethics committees have been
previously published [13, 14]. The studies were
performed in accordance with the Declaration
of Helsinki 1964 and its later amendments. All
subjects provided informed consent to partici-
pate in the study.

Patient-reported outcomes

An electronic daily diary was used to assess
symptoms in the previous 24 h. Patients com-
pleted multiple items, including the itch
Numerical Rating Scale (NRS) (measuring the
worst itch from 0 = no itch to 10 = worst itch
imaginable) [15] and Atopic Dermatitis Sleep
Scale (ADSS) items 1–3 [16]. The ADSS item 1
asks, ‘‘How difficult was it to fall asleep last
night because of your itch?’’; ADSS item 2 asks,
‘‘How many times did your itch cause you to
wake up last night?’’; and ADSS item 3 asks,
‘‘Overall, how difficult was it to get back to sleep
last night because of your itch?’’. Only those
who responded C 1 for ADSS item 2 were
allowed to respond to ADSS item 3. Patients
rated ADSS items 1 and 3 using a 5-point Likert-
type scale with response options ranging from
0 = not at all to 4 = very difficult. Patients rated
ADSS item 2 by selecting the number of times
they woke up each night due to itch, ranging
from 0 to 29 times. The overall severity of a
patient’s itching was indicated by selecting the
number that best described the worst level of
itching in the past 24 h. The ADSS was com-
pleted each day for patients’ sleep the previous
night. Each item was scored individually.
Patients were recommended to take the study
medication at approximately the same time
every day, usually at the start of the day. As
patient diaries were used to assess symptoms in
the previous 24 h, patients could report changes
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in symptoms as early as the first day of
treatment.

Statistical analysis

In this post hoc analysis, the changes from
baseline in itch NRS and ADSS items 1–3 were
analyzed for all patients randomized from day 1
to day 7 in the intention-to-treat population by
study. Data after any rescue therapy or discon-
tinuation were excluded from the analysis. A
mixed model repeated measures analysis was
applied to the change from baseline and inclu-
ded treatment, region, baseline disease severity,
and visit. The treatment-by-visit-interactions
were fixed as categorical effects, and the base-
line and baseline-by-visit-interactions were
fixed as continuous effects with the baseline
value designated as the mean of the seven daily
assessments prior to the date of first study drug
dose. The treatment comparisons were reported
as least squares mean percent change from
baseline and derived as follows: [least squares
mean change from baseline obtained from the
mixed model repeated measures analysis/over-
all mean at baseline] 9 100. P values for treat-
ment comparisons were not controlled by
multiplicity. All data were analyzed with SAS
version 9.4 (SAS Institute, Cary, NC, USA).

RESULTS

Patients

A total of 624, 615, and 329 patients were ran-
domized in BREEZE-AD1, -AD2, and -AD7,
respectively. The baseline demographics and
disease characteristics were balanced among
treatment groups in all three studies (Table 1).

Rapid improvement in itch

In BREEZE-AD1, -AD2, and -AD7, treatment
with baricitinib 2 mg and 4 mg resulted in sta-
tistically significant improvements in least
squares mean percentage change from baseline
in itch NRS compared with placebo starting at
day 2 (1 day after first dose) and continuing

through day 7, except for baricitinib 2 mg at day
3 in BREEZE-AD7. Statistically significant
improvements in itch NRS compared with pla-
cebo were also observed during the first week of
treatment with baricitinib 1 mg in BREEZE-AD1
and -AD2. At day 7, the greatest improvements
in itch NRS in BREEZE-AD1, -AD2, and -AD7
were - 25.7, - 18.4, and - 37.8%, respectively,
each with baricitinib 4 mg (Fig. 1).

Rapid improvement in ability to fall
asleep

In BREEZE-AD1, -AD2, and -AD7, baricitinib
2 mg and 4 mg resulted in statistically signifi-
cant improvements in least squares mean per-
cent change from baseline in ADSS item 1
compared with placebo starting at day 2 and
continuing through day 7. Statistically signifi-
cant improvements in ADSS item 1 compared
with placebo were also observed during the first
week of treatment with baricitinib 1 mg in
BREEZE-AD1 and -AD2. At day 7, the greatest
improvements in ADSS item 1 in BREEZE-AD1, -
AD2, and -AD7 were - 33.5, - 24.5, and
- 52.6%, respectively, each with baricitinib
4 mg (Fig. 2).

Rapid reduction in nightly awakenings

In BREEZE-AD1, -AD2, and -AD7, baricitinib
4 mg resulted in a statistically significant
improvement in least squares mean percent
change from baseline in ADSS item 2 compared
with placebo starting at day 2 and continuing
through day 7. Statistically significant
improvements in ADSS item 2 compared with
placebo were also observed during the first week
of treatment with baricitinib 1 mg and 2 mg in
BREEZE-AD1 and -AD2 and baricitinib 2 mg in
BREEZE-AD7. At day 7, the greatest improve-
ments in ADSS item 2 in BREEZE-AD1, -AD2,
and -AD7 were - 41.9, - 45.1, and - 67.8%,
respectively, each with baricitinib 4 mg (Fig. 3).

Rapid improvement in returning to sleep

In BREEZE-AD1 and -AD2, baricitinib 4 mg
resulted in a statistically significant
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Fig. 1 Least squares mean percent change from baseline in
itch NRS during the first week of treatment in BREEZE-
AD1 (a), BREEZE-AD2 (b), and BREEZE-AD7 (c). The
number of patients assessed at each time point ranged from
215–240 for placebo, 111–125 for baricitinib 1 mg,
113–117 for baricitinib 2 mg, and 115–121 for baricitinib
4 mg in BREEZE-AD1; 208–232 for placebo, 101–115
for baricitinib 1 mg, 112–116 for baricitinib 2 mg, and
113–120 for baricitinib 4 mg in BREEZE-AD2; and
104–105 for placebo, 104–107 for baricitinib 2 mg, and
103–107 for baricitinib 4 mg in BREEZE-AD7. Asterisks
indicate significant difference compared to placebo at:
*P B 0.05, **P B 0.01, and ***P\0.001. LS least squares,
NRS numeric rating scale, TCS topical corticosteroids

Fig. 2 Least squares mean percent change from baseline in
ADSS item 1 during the first week of treatment in
BREEZE-AD1 (a), BREEZE-AD2 (b), and BREEZE-
AD7 (c). The number of patients assessed at each time
point ranged from 215–240 for placebo, 111–125 for
baricitinib 1 mg, 113–117 for baricitinib 2 mg, and
115–121 for baricitinib 4 mg in BREEZE-AD1;
208–232 for placebo, 101–115 for baricitinib 1 mg,
112–116 for baricitinib 2 mg, and 113–120 for baricitinib
4 mg in BREEZE-AD2; and 104–105 for placebo,
104–107 for baricitinib 2 mg, and 103–107 for baricitinib
4 mg in BREEZE-AD7. Asterisks indicate significant
difference compared to placebo at: *P B 0.05, **P B

0.01, and ***P \ 0.001. LS least squares, TCS topical
corticosteroids
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improvement in least squares mean percent
change from baseline in ADSS item 3 compared
with placebo starting at day 2 and continuing
through day 7. In BREEZE-AD7, baricitinib 4 mg
resulted in a statistically significant improve-
ment in ADSS item 3 compared with placebo on
days 4, 5, and 7. Statistically significant
improvements in ADSS item 3 compared with
placebo were also observed during the first week
of treatment with baricitinib 2 mg in all three
studies. At day 7, the greatest improvements in
ADSS item 3 in BREEZE-AD1, -AD2, and -AD7
were - 25.1, - 17.2, and - 39.3%, respectively,
each with baricitinib 4 mg (Fig. 4).

DISCUSSION

The phase 3 BREEZE-AD1, -AD2, and -AD7
studies showed that baricitinib, with or without
topical corticosteroids, significantly improved
the signs and symptoms of moderate-to-severe
atopic dermatitis compared with placebo at
16 weeks [13, 14]. This post hoc analysis adds to
the previously reported findings for BREEZE-
AD1, -AD2, and -AD7 and shows that the onset
of baricitinib is rapid with improvements in the
burdensome symptoms of itch and sleep dis-
turbance, typically reported as early as 1 day
after the first dose (i.e., day 2).

As discussed above, many patients experi-
ence itch in the evening and at night, which
causes sleep difficulties and substantially
impacts QoL [7, 9, 17]. Consequently, it is crit-
ical for patients’ wellbeing and QoL that treat-
ments for atopic dermatitis provide relief of
symptoms as quickly as possible. This analysis
demonstrates that daily assessment of patient-
reported outcomes allows for the detection of
early improvements. Itch significantly
improved with baricitinib 2 mg and 4 mg versus
placebo starting at day 2 in BREEZE-AD1 and -
AD7 and at day 1 in BREEZE-AD2. In all three
studies, patients’ ability to fall asleep (ADSS
item 1) significantly improved with baricitinib
2 mg and 4 mg versus placebo starting at day 2,
and there were significant improvements in
patients’ waking due to itch (ADSS item 2) with
baricitinib 4 mg versus placebo starting at day 2.
Furthermore, patients’ ability to return to sleep

Fig. 3 Least squares mean percent change from baseline in
ADSS item 2 during the first week of treatment in
BREEZE-AD1 (a), BREEZE-AD2 (b), and BREEZE-
AD7 (c). The number of patients assessed at each time
point ranged from 215–240 for placebo, 111–125 for
baricitinib 1 mg, 113–117 for baricitinib 2 mg, and
115–121 for baricitinib 4 mg in BREEZE-AD1;
208–232 for placebo, 101–115 for baricitinib 1 mg,
112–116 for baricitinib 2 mg, and 113–120 for baricitinib
4 mg in BREEZE-AD2; and 104–105 for placebo,
104–107 for baricitinib 2 mg, and 103–107 for baricitinib
4 mg in BREEZE-AD7. Asterisks indicate significant
difference compared to placebo at: *P B 0.05, **P B

0.01, and ***P \ 0.001. LS least squares, TCS topical
corticosteroids
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after being woken by itch (ADSS item 3) was
significantly improved with baricitinib 4 mg
versus placebo starting at day 2 in BREEZE-AD1
and -AD2 and at day 4 in BREEZE-AD7. Signifi-
cant improvements were observed more con-
sistently with the baricitinib 4 mg dose
compared with the baricitinib 2 mg dose. These
data show that baricitinib provides a rapid onset
of efficacy, typically 1 day after taking the first
dose, for the burdensome symptoms of itch and
sleep disturbance. These findings, which show
responses to baricitinib are rapid, complement
the primary outcome data, indicating that
responses to baricitinib are also durable [13, 14].

Several other JAK inhibitors that are
approved or under investigation (both oral and
topical formulations) for the treatment of ato-
pic dermatitis are also being investigated for
rapid onset of action for itch [18–22]. While
these studies are not head-to-head and do not
allow direct comparison of different agents,
collectively they suggest that JAK inhibitors are
an efficacious therapeutic option with a rapid
onset of action in patients with atopic
dermatitis.

One limitation of this study was that, unlike
full sleep studies or actigraphy, the measures
reported by study participants were not objec-
tive and may not have been self-assessed or
reported consistently. Hence, the data should
be interpreted with caution. A strength of this
study was the consistency in results across the
three separate phase 3 studies.

CONCLUSIONS

Baricitinib treatment consistently resulted in a
rapid onset of action, typically 1 day after the
first dose, in the improvement of the clinically
burdensome symptoms of itch and sleep dis-
turbance. Together with the primary outcome
data [13, 14] and safety profile [23], the findings
from this study support the use of baricitinib,
with or without topical corticosteroids, in the
treatment of moderate-to-severe atopic
dermatitis.

Fig. 4 Least squares mean percent change from baseline in
ADSS item 3 during the first week of treatment in
BREEZE-AD1 (a), BREEZE-AD2 (b), and BREEZE-
AD7 (c). The number of patients assessed at each time
point ranged from 158–183 for placebo, 65–81 for
baricitinib 1 mg, 60–74 for baricitinib 2 mg, and 59–83
for baricitinib 4 mg in BREEZE-AD1; 124–156 for
placebo, 52–75 for baricitinib 1 mg, 59–74 for baricitinib
2 mg, and 57–76 for baricitinib 4 mg in BREEZE-AD2;
and 48–70 for placebo, 47–74 for baricitinib 2 mg, and
28–65 for baricitinib 4 mg in BREEZE-AD7. Asterisks
indicate significant difference compared to placebo at:
*P B 0.05, **P B 0.01, and ***P\ 0.001. ADSS atopic
dermatitis sleep scale, LS least squares, TCS topical
corticosteroids
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