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ABSTRACT

Introduction: Atopic dermatitis (AD), with
its hallmark symptoms of pruritus and skin
lesions, often impairs patients’ quality of life.
We assessed time spent with clear/almost clear
skin and no/minimal itch during upadacitinib
treatment versus placebo or dupilumab among
patients with moderate-to-severe AD.

Prior Presentation: Portions of these data were previously
presented at the 31st European Academy of Dermatology
and Venereology (EADV) Congress in Milan, Italy, and
virtually on 7-10 September 2022; the International
Society of Atopic Dermatitis (ISAD) meeting in Montreal,
Canada on 17-19 October 2022; and the Revolutionizing
Atopic Dermatitis (RAD) Conference virtually on 11
December 2022.

Supplementary Information The online version
contains supplementary material available at
https://doi.org/10.1007/s13555-024-01242-9.
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Methods: This analysis consisted of a post
hoc analysis of Measure Up 1 (NCT03569293),
Measure Up 2 (NCT03607422), and Heads Up
(NCT03738397). Measure Up 1 and 2 were rep-
licate, randomized, double-blind, placebo-con-
trolled phase 3 studies with patients randomized
(1:1:1) to once-daily oral upadacitinib 15 mg,
upadacitinib 30 mg, or placebo for 16 weeks.
Heads Up was a head-to-head, randomized,
double-blind, double-dummy, phase 3b study
with patients randomized (1:1) to upadacitinib
30 mg or subcutaneous dupilumab 300 mg for
24 weeks. Skin clearance was assessed with the
Eczema Area and Severity Index (EASI) at base-
line, weeks 1, 2, and 4, and every 4 weeks there-
after. Itch was assessed using the Worst Pruritus
Numerical Rating Scale (WP-NRS) daily over
16 weeks and every 2 weeks thereafter to week
24 in Heads Up.

Results: This analysis included 1683 patients
in Measure Up 1 and 2 and 673 patients in Heads
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Up. Through 16 weeks in Measure Up 1 and 2,
patients receiving upadacitinib spent 9.8-13.4
times as many days with an EASI 90 response
and 7.0-10.3 times as many days with a WP-
NRS 0/1 response versus placebo. In Heads Up,
patients receiving upadacitinib spent 2.0 and 1.7
times as many days through 16 and 24 weeks,
respectively, with an EASI 90 response versus
dupilumab. Through 16 and 24 weeks, patients
receiving upadacitinib spent 3.0 and 2.6 times
as many days, respectively, with a WP-NRS 0/1
response versus dupilumab.

Conclusions: Patients with moderate-to-severe
AD spent more time with clear/almost clear skin
and no/minimal itch with upadacitinib versus
placebo or dupilumab.

Trial Registration: ClinicalTrials.gov identifier,
Measure Up 1 (NCT03569293), Measure Up 2
(NCT03607422), Heads Up (NCT03738397).

Keywords: Atopic dermatitis; Janus kinase
inhibitors; Skin clearance; Itch response;
Upadacitinib; Dupilumab

M. Gooderham
SKiN Centre for Dermatology, Peterborough, ON,
Canada

M. Gooderham
Probity Medical Research, Peterborough, ON,
Canada

M. Gooderham
Department of Medicine, Queen’s University,
Kingston, ON, Canada

B. Kim

Kimberly and Eric J. Waldman Department

of Dermatology, Icahn School of Medicine at Mount
Sinai, New York, NY, USA

B. Kim

Mark Lebwohl Center for Neuroinflammation

and Sensation, Icahn School of Medicine at Mount
Sinai, New York, NY, USA

Key Summary Points

Why carry out this study?

Atopic dermatitis (AD) adversely impacts
quality of life; among patients with
moderate-to-severe AD receiving treatment,
higher rates of skin clearance and itch
response have been associated with greater
quality of life.

Upadacitinib, an oral selective Janus kinase
inhibitor, and dupilumab, a monoclonal
antibody that inhibits interleukin-4

and interleukin-13 signaling, have both
demonstrated efficacy versus placebo in
patients with moderate-to-severe AD.

Using data from the Measure Up 1, Measure
Up 2, and Heads Up phase 3 clinical trials,
this study evaluated the time patients spent
with clear/almost clear skin and no/minimal
itch while receiving upadacitinib compared
with placebo or dupilumab.

What was learned from the study?

Patients with moderate-to-severe AD spent
more time at higher skin clearance levels (as
measured by Eczema Area and Severity Index
response) and with no/minimal itch (as
measured by Worst Pruritus Numerical Scale
response) when treated with upadacitinib
versus placebo (Measure Up 1 and 2 studies;
upadacitinib 15 mg and upadacitinib 30 mg)
or dupilumab (Heads Up study; upadacitinib
30 mg).
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INTRODUCTION

When treating patients with moderate-to-severe
atopic dermatitis (AD), higher efficacy and itch
responses are associated with greater quality of
life. For example, patients who experience>75%
improvement in the Eczema Area and Severity
Index (EASI 75) are less satisfied than those
who experience 290% improvement (EASI 90)
[1]. Pruritus is a hallmark symptom of AD;
itch intensity generally corresponds to disease
severity [2]. Patients with greater pruritus
improvement (e.g., a Worst Pruritus Numerical
Rating Scale [WP-NRS] 0/1 response) are happier
than those who experience less improvement in
itch.[3].

Two common treatments approved for
patients with moderate-to-severe AD include
upadacitinib and dupilumab [4, 5]. Upadacitinib,
an oral selective Janus kinase inhibitor, and
dupilumab, a monoclonal antibody that
inhibits interleukin-4 and interleukin-13
signaling, have both demonstrated efficacy
versus placebo in itch reduction and skin
clearance in patients with moderate-to-severe
AD [6-8]. Despite the efficacy findings reported
to date for upadacitinib and dupilumab, there
remains a need to better understand the speed
of onset, degree of response, and maintenance
of response experienced by patients over time
during treatment with these therapies.

Using data from the Measure Up 1, Measure
Up 2, and Heads Up phase 3 clinical trials [8, 9],
we sought to evaluate the time patients spent
with clear/almost clear skin and no/minimal
itch while receiving upadacitinib compared with
placebo or dupilumab.

METHODS

Study Design and Patients

Measure Up 1 (NCT03569293) and Measure Up
2 (NCT03607422) were replicate, multicenter,
randomized, double-blind, placebo-controlled
phase 3 studies comparing the efficacy and
safety of upadacitinib in adults and adolescents

(aged 12-75 years) with moderate-to-severe
AD. Patients were randomized (1:1:1) to once-
daily orally administered upadacitinib 15 mg,
upadacitinib 30 mg, or placebo between 13
August 2018 and 23 December 2019 (Measure
Up 1), and between 27 July 2018 and 17
January 2020 (Measure Up 2) [8]. Heads
Up (NCTO03738397) was a head-to-head,
multicenter, randomized, double-blind, double-
dummy, phase 3b study conducted between 21
February 2019 and 9 December 2020. Adult
patients (aged 18-75 years) with moderate-to-
severe AD were randomized (1:1) to once-daily
orally administered upadacitinib 30 mg or
subcutaneously administered dupilumab 300 mg
every 2 weeks [9]. Detailed descriptions of these
studies were reported previously [8, 9].

Study protocols, informed consent forms,
and recruitment materials were approved by
independent ethics committees or institutional
review boards at each study site prior to patient
enrollment. All studies were conducted in
accordance with the International Council
for Harmonisation guidelines, applicable
regulations, and the Declaration of Helsinki. All
patients provided written informed consent.

Assessments

Skin clearance was assessed with Eczema
Area and Severity Index (EASI) at baseline, weeks
1, 2, and 4, and every 4 weeks thereafter through
52 weeks in the Measure Up 1 and Measure Up
2 studies and through 24 weeks in the Heads Up
study. Itch was evaluated using WP-NRS daily
over 16 weeks, then at study visits thereafter
(every 2 weeks to week 24 in the Heads Up
study).

We evaluated the cumulative number of days
and proportion of time each patient spent in
response states. Skin clearance response states
were based on improvements from baseline in
EASI of 100%/290%/>75%/250% (EASI 100/
EASI 90/EASI 75/EASI 50, respectively); EASI
90-100 indicated a major clinical response of
almost clear to clear skin.

Response states of no/minimal itch, defined
as WP-NRS of 0/1 among patients with WP-
NRS>1 at baseline, and an itch-improved state,
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defined as WP-NRS improvement>4 from base-
line among patients with WP-NRS >4 at baseline,
were also assessed.

Statistical Analysis

In this post hoc analysis of the Measure Up 1
and Measure Up 2 studies (integrated data) and
the Heads Up study, the cumulative number
of days in a response state was summarized
through weeks 4 and 16 for the Measure Up
1 and Measure Up 2 studies and through
weeks 4, 16, and 24 for the Heads Up study
or to study drug discontinuation, whichever
occurred earlier. The proportion of time spent
in a response state was the cumulative number
of days in each response state out of the total
number of days in the study period.

For EASI, response states between study
visits were interpolated using modified last
observation carried forward (mLOCF). In
mLOCEF, the last observation was not carried
forward if a patient discontinued the study drug.
For WP-NRS, the imputation method combined
LOCF and nonresponder imputation (NRI).
From baseline to week 16, LOCF was used for
missing daily response status<7 days; if missing
status lasted for>7 days, NRI was used. After
week 16 in the Heads Up study, the most recent
previous nonmissing value was carried forward
to impute missing data at later visits. If the
patient discontinued the study drug, the last
observation was not carried forward.

RESULTS

Measure Up 1 and Measure Up 2 Studies

A total of 1683 patients were included in this
analysis. Through 16 weeks, patients treated
with upadacitinib 15 mg or upadacitinib 30 mg
spent approximately 9.8 and 13.4 times as many
days, respectively, with an EASI 90 response ver-
sus patients receiving placebo (Fig. 1a). Patients
treated with upadacitinib 15 mg or upadaci-
tinib 30 mg through 16 weeks spent approxi-
mately 7.0 and 10.3 times as many days, respec-
tively, with a WP-NRS 0/1 response compared

with those receiving placebo (Fig. 1b) and
approximately 4.2 and 5.3 times as many days,
respectively, with WP-NRS improvement >4
versus patients receiving placebo (Fig. 1c¢). See
Fig. S1a—g for additional data through 16 weeks.
Additionally, Fig. S2a-d shows greater time
spent with WP-NRS 0/1 responses and WP-NRS
improvement >4 through 4 weeks in patients
treated with upadacitinib 15 mg or upadacitinib
30 mg compared with those receiving placebo.

Heads Up Study

A total of 673 patients were included. Patients
treated with upadacitinib 30 mg spent approxi-
mately 2.0 and 1.7 times as many days through
16 and 24 weeks, respectively, with an EASI 90
response versus patients receiving dupilumab
(Figs. 2a and 3a). Through 16 and 24 weeKs,
patients receiving upadacitinib spent approxi-
mately 3.0 and 2.6 times as many days, respec-
tively, with a WP-NRS 0/1 response compared
with patients receiving dupilumab (Figs. 2b
and 3b) and approximately 1.7 and 1.5 times as
many days, respectively, with WP-NRS improve-
ment >4 versus patients receiving dupilumab
(Figs. 2c and 3c). See Figs. S3a-g and S4a-g for
additional data through 16 and 24 weeks, respec-
tively. Additionally, Fig. S5a-d presents data
through 4 weeks showing more time spent with
WP-NRS 0/1 responses and WP-NRS improve-
ment>4 in patients treated with upadacitinib
30 mg versus dupilumab.

DISCUSSION

Patients with moderate-to-severe AD spent
more time at higher EASI response levels and
with no/minimal itch when treated with
upadacitinib versus placebo (Measure Up 1 and
Measure Up 2 studies; upadacitinib 15 mg and
upadacitinib 30 mg) or dupilumab (Heads Up
study; upadacitinib 30 mg).

Patients with AD who experience rapid itch
relief express greater satisfaction with their
treatment [10]. In this study, itch severity, as
measured by WP-NRS, was reported by patients
on a daily basis (over 16 weeks). This provided
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Fig.1 Time spent in skin clearance and itch response
states through 16 weeks of treatment with upadacitinib
(Measure Up 1 and Measure Up 2 studies). a Mean number
of days spent with an EASI 90 response. b Mean number
of days spent with no/minimal itch for patients with WP-
NRS > 1 at baseline, defined as a WP-NRS 0/1 response.

data enabling investigation of itch reduction as
early as week 4. Since only partial concordance
between patients’ and clinicians’ pruritus-related
concerns has been reported, the use of patient-
reported outcomes is particularly valuable in
assessing the holistic benefit of an AD treatment
[11].

Reductions in AD severity (measured by EASI)
and itch (measured by WP-NRS) are associated
with increased work productivity and quality of
life and decreased daily activity impairment [3,
12]. Patients with AD experience physical and

B Upadacitinib 30 mg (n = 557)

76.5

¢ Mean number of days spent in an itch-improved state
for patients with WP-NRS > 4 at bascline, defined as
WP-NRS improvement > 4 from baseline. EASI 90 > 90%
improvement from baseline in the Eczema Area and Sever-
ity Index, WP-NRS Worst Pruritus Numerical Rating Scale

psychosocial impairments that can impose a per-
sistent life-long burden, termed cumulative life
course impairment [13, 14]. Because the burdens
of AD accumulate over time, the cumulative
effects of treatment and long-term management
are important. Evaluating the proportion of time
patients experience improved AD symptoms
with treatment, as opposed to assessing effec-
tiveness at prespecified timepoints as is typical
in clinical trials, supports consideration of the
entire longitudinal patient journey in disease
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Fig.2 Time spent in skin clearance and itch response
states through 16 weeks of treatment with upadacitinib
versus dupilumab (Heads Up study). a Mean number
of days spent with an EASI 90 response. b Mean num-
ber of days spent with no/minimal itch for patients
with WP-NRS > 1 at baseline, defined as a WP-NRS

management and emphasizes the importance
of long-term disease control.

Limitations

Findings were evaluated over relatively
short periods (16 and 24 weeks). Upadaci-
tinib and dupilumab were each evaluated as a

mUpadacitinib 30 mg (n = 327)

70.2

0/1 response. ¢ Mean number of days spent in an
itch-improved state for patients with WP-NRS = 4 at base-
line, defined as WP-NRS improvement 2 4 from baseline.
EASI 90 = 90% improvement from baseline in the Eczema
Area and Severity Index, WP-NRS Worst Pruritus Numer-
ical Rating Scale

monotherapy; however, in real-world practice,
systemic and topical treatments are often com-
bined. Although the study collected EASI data
at specific weekly timepoints, this analysis was
conducted on a scale of days. While the ensuing
estimates may be mildly attenuated, compari-
sons among the treatments are not likely to be
biased because all treatments were subject to this
limitation.
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CONCLUSIONS

Patients with moderate-to-severe AD spent
more time with clear/almost clear skin and no/
minimal itch when treated with upadacitinib
compared with placebo or dupilumab. Our
analysis of the cumulative time spent in the
response states of clear/almost clear skin and
no/minimal itch while receiving upadacitinib,
dupilumab, or placebo provides a novel
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line, defined as WP-NRS improvement > 4 from baseline.
EASI 90 = 90% improvement from baseline in the Eczema
Area and Severity Index, WP-NRS Worst Pruritus Numer-
ical Rating Scale

perspective on the lived treatment experience
of patients and can inform treatment decision-
making conversations between patients with
AD and their clinicians.
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