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ABSTRACT

Introduction:  Guidance from the Aiming 
Higher in Eczema/Atopic Dermatitis initiative 
identified moderate and optimal treatment 
targets for clinician-reported outcomes (Clin‑
ROs) and patient-reported outcomes (PROs) 
and defined minimal disease activity (MDA) 
as simultaneously meeting optimal targets in 

ClinRO and PRO. This post hoc analysis investi‑
gates the impact of achieving individual optimal 
targets or MDA on patient health-related quality 
of life (HRQoL) outcomes in patients with atopic 
dermatitis.
Methods:  Patients from phase 3 Measure Up 1 
(NCT03569293), Measure Up 2 (NCT03607422), 
and AD UP (NCT03568318) were randomized 
1:1:1 to receive daily oral upadacitinib at either 
15 mg or 30 mg, or placebo for the first 16 weeks. 
Patients were pooled for this analysis regardless 
of intervention and stratified into three mutu‑
ally exclusive response groups meeting optimal, 
moderate, or neither treatment target for each 
ClinRO or PRO, and the achievement of MDA 
at week 16. Impact on the patient’s HRQoL 
was measured across eight outcomes: itch, skin 
symptoms, quality of life, sleep, daily activities, 
emotional state, work productivity, and treat‑
ment satisfaction.
Results:  Patients who achieved optimal treat‑
ment targets, compared with those achieving 
moderate or neither treatment target, reported 
greater improvement in patient HRQoL out‑
comes (1.1–20.2-fold for optimal versus moder‑
ate, 1.3 to > 50-fold for optimal versus neither 
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target, and 1.2–16.3-fold for moderate versus 
neither target groups). In addition, patients who 
achieved MDA, versus those achieving optimal 
ClinRO or PRO alone, were more likely to report 
improved patient HRQoL outcomes.
Conclusions:  These results highlight the value 
of reaching optimal treatment targets and MDA 
in disease management of atopic dermatitis.

Keywords:  Atopic dermatitis; Quality of life; 
Optimal treatment target; Patent-reported 
outcome; Clinician-reported outcome; Minimal 
disease activity

Key Summary Points 

Why carry out this study?

Optimal and moderate treatment targets have 
been identified for atopic dermatitis to raise 
the standard of care and fully address the 
burden of the disease on patients and their 
health-related quality of life.

In this study we evaluated the impact of 
achieving optimal versus moderate treatment 
targets on patient health-related quality of 
life.

What was learned from the study?

Patients who achieved optimal treatment tar‑
gets, compared with those meeting moderate 
or neither treatment target, were more likely 
to report improved patient health-related 
quality of life.

Particularly, health-related quality of life 
improvements were greatest in patients who 
achieved minimal disease activity (simultane‑
ous achievement of one optimal clinician-
reported and one optimal patient-reported 
outcome).

These results demonstrate that achievement 
of skin clearance alone may be insufficient in 
fully meeting patient needs and that simulta‑
neous achievement of both optimal clinician- 
and patient-reported outcomes is needed to 
attain the best patient outcomes.
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INTRODUCTION

Atopic dermatitis (AD) is a chronic inflamma‑
tory skin disease. Patients with AD often suffer 
from an intensely itchy, sometimes painful rash 
that can have major detrimental impacts on a 
patient’s quality of life [1]. In addition to the 
itch and pain associated with the rash, patients 
often report sleep disturbance [2], anxiety and 
depression [3], and associated reduced health-
related quality of life (HRQoL) impacting both 
themselves and their families [4].

There are a variety of treatments available for 
AD ranging from topical to systemic therapies, 
including biologics and Janus kinase inhibitors 
as the most recently approved systemic targeted 
therapies [5]. With the entry of these targeted 
therapies in recent years, patients now have 
more options to effectively manage their AD. 
Meanwhile, treatment goals in AD are evolving 
as more effective therapies become available.

Aiming Higher in Eczema/Atopic Dermatitis 
(AHEAD), a workgroup focused on raising the 
standard of care in AD, comprising 87 expert 
dermatologists from 44 countries, used qualita‑
tive patient research to introduce a novel treat-
to-target approach to guide dermatology clini‑
cians in establishing treatment goals for patients 
[6]. This approach places special emphasis on 
involving a patient’s needs when setting treat‑
ment objectives. One of the most important 
considerations of the AHEAD recommendations 
is the development of a concept for minimal 
disease activity (MDA) as a preferred treatment 
goal [6]. The AHEAD recommendations outline 
both moderate and optimal treatment targets 
for clinician-reported outcomes (ClinRO) and 
patient-reported outcomes (PRO). Achievement 
of MDA is defined as simultaneous achieve‑
ment of at least one optimal treatment target 
for ClinRO (e.g., Eczema Area and Severity Index 
[EASI] 90% improvement) and PRO (e.g., peak 
pruritus numerical rating scale [NRS] 0/1) [6].

We aim to evaluate the impact of achieving 
optimal versus moderate treatment targets and 
achievement of MDA on patient outcomes using 
clinical trial data from Measure Up 1, Measure 
Up 2, and AD UP.

METHODS

This post hoc analysis combines observed case 
data from the phase 3 studies Measure Up 1 
(NCT03569293), Measure Up 2 (NCT03607422), 
and AD UP (NCT03568318). Complete method‑
ology for these studies was previously reported 
[7–9]. Briefly, adolescent and adult patients were 
originally randomized 1:1:1 to receive daily oral 
upadacitinib at either 15 mg or 30 mg, or pla‑
cebo for the first 16 weeks. Patients in Meas‑
ure Up 1 and 2 received only their randomized 
treatment, while patients enrolled in AD UP 
also received topical corticosteroids. Beginning 
at week 4, rescue treatment could be provided at 
the discretion of the investigator. All treatment 
groups were pooled into a single cohort regard‑
less of intervention.

According to the AHEAD recommendations, 
clinician-reported measures assessed in this 
study include EASI, SCORing Atopic Dermati‑
tis (SCORAD), Investigators’ Global Assessment 
(IGA), and affected body surface area (BSA). 
Patient-reported measures include Worst Pru‑
ritus NRS (WP-NRS), Patient-Oriented Eczema 
Measure (POEM), Atopic Dermatitis Impact Scale 
(ADerm-IS), sleep NRS, Atopic Dermatitis Symp‑
tom Scale (ADerm-SS), skin pain NRS, Derma‑
tology Life Quality Index (DLQI), and Hospital 
Anxiety and Depression Scale (HADS). All meas‑
ures were assessed at week 16.

For each individual ClinRO or PRO measure‑
ment, patients were stratified into three mutu‑
ally exclusive response groups in the following 
order: achievement of optimal treatment target, 
moderate treatment target, or achievement of 
neither target. Optimal and moderate treatment 
targets are outlined in Table 1.

MDA is defined as the concurrent achieve‑
ment of at least one optimal ClinRO and one 
optimal PRO. We evaluated selected MDA com‑
binations on the basis of Harmonizing Outcome 
Measures (HOME)-endorsed core outcome set for 
AD clinical trials (i.e., EASI, WP-NRS, DLQI, and 
POEM) to understand the benefit of achieving 
MDA versus not achieving MDA. The MDA in 
this analysis is defined as EASI 90 + WP-NRS 0/1, 
EASI 90 + DLQI 0/1, and EASI 90 + POEM 0–2, 
respectively.
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The impact of achieving optimal target or 
MDA on patients’ HRQoL outcomes was evalu‑
ated using PRO measures assessing the follow‑
ing: patient-reported itch, skin symptoms, 
quality of life, sleep, daily activities, emotional 
state, work productivity, and treatment satis‑
faction, as outlined in Table 2.

Statistical Analysis

Descriptions of the impact on the patients’ 
HRQoL outcomes were assessed for patients 
who achieved optimal target, moderate tar‑
get, or neither target response, as well as for 
those who achieved MDA versus not achieving 
MDA. In addition, to further understand the 
association between skin clearance and itch on 

Table 1   Optimal and moderate treatment targets for clinician- and patient-reported outcomes

a ADerm-SS item on skin pain (“During the past 24 hours, how bad was your worst skin pain due to AD?”) was used, 
reported on an 11-point scale, with higher numbers representing worse outcomes
b ADerm-IS item on sleep disturbance (“During your sleep hours, how much did your AD impact your sleep?”) was used and 
reported on an 11-point scale, with higher numbers representing worse outcomes
c DLQI for patients aged > 16 years and CDLQI for patients aged 4–16 years. IDQOL for patients aged < 4 years was not 
available and was not included in this analysis
ADerm-IS Atopic Dermatitis Impact Scale, ADerm-SS Atopic Dermatitis Symptom Scale, BSA body surface area, CDLQI 
Children’s Dermatology Life Quality Index, DLQI Dermatology Life Quality Index, EASI Eczema Area and Severity Index, 
HADS Hospital Anxiety and Depression Scale, HADS-A HADS-Anxiety, HADS-D HADS-Depression, IDQOL Infants’ 
Dermatitis Quality of Life, IGA Investigators’ Global Assessment, MDA minimal disease activity, NRS numeric rating scale, 
POEM Patient-Oriented Eczema Measure, SCORAD SCORing Atopic Dermatitis, WP-NRS worst pruritus numerical rat-
ing scale

Measurement Optimal target Moderate target (excluding patients 
who achieved the optimal target)

Clinician-reported outcomes

EASI response Improvement ≥ 90% Improvement ≥ 75% to < 90%

EASI category ≤ 3 4 to ≤ 7

SCORAD response Improvement ≥ 75% Improvement ≥ 50% to < 75%

SCORAD category ≤ 10 11 to ≤ 24

IGA and BSA IGA 0/1 and BSA ≤ 2% IGA ≤ 2 and BSA improvement 
≥ 50%

Patient-reported outcomes

Itch (WP-NRS) ≤ 1 Improvement (reduction) ≥ 4

Skin pain (pain NRS)a ≤ 1 Improvement (reduction) ≥ 3

Skin condition (POEM) ≤ 2 Improvement (reduction) ≥ 4

Sleep disturbance (sleep NRS)b ≤ 1 Improvement (reduction) ≥ 3

Impact on daily activities (DLQI/
CDLQI)c

≤ 1 Improvement (reduction) ≥ 4

Mental health (HADS) HADS-A < 8 and HADS-D < 8 HADS-A < 11 and HADS-D < 11
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patients’ HRQoL outcomes, additional analy‑
ses were conducted among EASI 90 respond‑
ers where WP-NRS was broken down into 0/1, 
2–3, 4–6, and 7–10. Similar analyses were con‑
ducted among WP-NRS 0/1 responders where 
EASI responses were further stratified into EASI 
90, 75 to < 90, 50 to < 75, and < 50. Statistical 
analysis was conducted using chi-squared tests 
for categorical variables when assessing the dif‑
ference in patient HRQoL outcomes for opti‑
mal versus moderate, optimal versus neither 

target, and moderate versus neither target. P 
value < 0.05 was considered statistically signif‑
icant. Results are reported by observed cases 
with no imputation.

Ethical Approval

The original studies that collected the data ana‑
lyzed within this manuscript were approved by 
the institutional review board (IRB), were con‑
ducted in accordance with the Declaration of 

Table 2   Impact on patients’ health-related quality of life outcomes

a Assessed in patients with baseline score ≥ 1
b DLQI for patients aged > 16 years and CDLQI for patients aged 4–16 years
c Scored on a scale of 0–40, with 40 being the most severe impact on daily activities
d Assessed in patients with baseline score ≥ 2
e Scored on a scale of 0–40, with 40 being the most severe impact on emotional state
f Overall work impairment represents the percentage of work time missed and the percentage of time with work impairment 
due to AD, with higher values indicating greater impairment
g Assessed in patients with baseline score ≥ 20
h Patients were asked: “Overall, how satisfied or dissatisfied are you with your current treatment for AD?” Responses range 
from 1 = “extremely dissatisfied” to 7 = “extremely satisfied”
i Scored on scale of 0–70, with 70 being the most severe skin symptoms
j Assessed in patients with baseline score ≥ 11
AD atopic dermatitis, ADerm-IS Atopic Dermatitis Impact Scale, ADerm-SS TSS-7 Atopic Dermatitis Symptom Scale 
7-item total symptom score, CDLQI Children’s Dermatology Life Quality Index, DLQI Dermatology Life Quality Index, 
NRS numeric rating scale, WPAI Work Productivity and Activity Impairment

Impact Questionnaire Outcome assessment

Itch Worst Pruritus NRS 0/1a

DLQIb Dermatology Live Quality Index 0/1a

Sleep ADerm-IS sleep NRS 0/1a

Daily activities ADerm-IS Daily Activities domainc 0–2d

Emotional state ADerm-IS Emotional State domaine 0–2d

Work productivity WPAI overall work impairmentf ≥ 20 point 
improvementg

Treatment satisfaction Patient Global Impression of Treatmenth “Extremely satisfied” or 
“very satisfied”

Skin symptoms ADerm-SS TSS-7i 0–11j
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Helsinki, and informed consent was obtained for 
participants.

RESULTS

Effects of Optimal Target Achievement on 
Patient HRQoL Outcomes

Across all reported measures, a higher propor‑
tion of patients who achieved the optimal treat‑
ment target attained stringent patient HRQoL 
compared with those meeting moderate or nei‑
ther treatment targets (Figs. 1, 2, 3, 4, 5, and 6). 
Similarly, a higher proportion of patients who 
achieved moderate versus neither treatment 

target achieved stringent patient HRQoL out‑
comes (Figs. 1, 2, 3, 4, 5, and 6). These differ‑
ences were significant for optimal versus moder‑
ate, optimal versus neither target, and moderate 
versus neither target reported in Figs. 1, 2, 3, 
4, 5, and 6, with one exception (optimal versus 
moderate WP-NRS + work productivity improve‑
ment; Figs. 1, 2, 3, 4, 5 and 6). The ratio of 
achieving HRQoL outcomes was 1.1–20.2-fold 
for optimal versus moderate, 1.3 to > 50-fold for 
optimal versus neither target, and 1.2–16.3-fold 
for moderate versus neither target groups.

Specifically, in the EASI response assessment 
(Fig. 1), patients who achieved the optimal treat‑
ment target (EASI 90) obtained greater improve‑
ment in patient HRQoL outcomes (50.6–86.5%), 

Fig. 1   Effect of achievement of optimal, moderate, and 
neither treatment targets on patient health-related quality 
of life outcomes by EASI response. Analyses were based 
on available data for each outcome. Sample size may vary 
depending on data availability of the measures involved. 
Data are not adjusted for multiplicity. †P < 0.05 compared 
with moderate target. ‡P < 0.05 compared with inadequate 
response. aFor patients with baseline score > 1. bADerm-IS 
item no. 2 sleep 0/1 among those with baseline score > 1. 
cAmong those with a baseline score > 2. dWPAI overall 
work impairment ≥ 20 point improvement among those 
with a baseline score ≥ 20. e Patient Global Impression of 

Treatment reporting “extremely satisfied” or “very satisfied.” 
fAmong those with baseline score > 11. gOptimal and mod-
erate targets are mutually exclusive, and patients achiev-
ing the optimal target are not included in those achieving 
the moderate target; ADerm-IS Atopic Dermatitis Impact 
Scale, ADerm-SS Atopic Dermatitis Symptom Scale, BSA 
body surface area, DLQI Dermatology Life Quality Index, 
EASI Eczema Area and Severity Index, IGA Investigators’ 
Global Assessment, NRS numeric rating scale, POEM 
Patient-Oriented Eczema Measure, WP-NRS Worst Pruri-
tus Numerical Rating Scale
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compared with those achieving moderate (EASI 
75 to < 90; 16.4–76.9%) or neither treatment tar‑
get (EASI < 75; 5.5–50.4%). A consistent trend 
was observed in other measures, including IGA 
+ BSA, WP-NRS, DLQI, sleep NRS, and POEM 
(Figs. 2, 3, 4, 5, and 6) as well as SCORAD, skin 
pain NRS, and HADS-A and HADS-D (Supple‑
mentary Figs. 1–5).

Effects of MDA Achievement on Patient 
HRQoL Outcomes

A higher proportion of patients who achieved 
MDA, when compared with only PRO or ClinRO 
optimal treatment targets, or neither treatment 
targets, reported greater improvement in patient 
HRQoL outcomes (Figs. 7, 8, and 9).

In the analyses where MDA is defined as 
EASI 90 + WP-NRS 0/1 (Fig. 7), the proportion 
of patients achieving stringent patient HRQoL 
outcomes was greatest in patients who achieved 
MDA (72.6–98.8%) compared with those meet‑
ing WP-NRS 0/1 only (40.4–95.3%), EASI 90 
only (18.0–72.3%), and those achieving neither 

Fig. 2   Effect of achievement of optimal, moderate, and 
neither treatment targets on patient health-related quality 
of life outcomes by DLQI. Analyses were based on avail-
able data for each outcome. Sample size may vary depend-
ing on data availability of the measures involved. Data are 
not adjusted for multiplicity. †P < 0.05 compared with 
moderate target. ‡P < 0.05 compared with inadequate 
response. aFor patients with baseline score > 1. bADerm-IS 
item no. 2 sleep 0/1 among those with baseline score > 1. 
cAmong those with a baseline score > 2. dWPAI overall 
work impairment ≥ 20 point improvement among those 
with a baseline score ≥ 20. ePatient Global Impression of 

Treatment reporting “extremely satisfied” or “very satisfied.” 
fAmong those with baseline score > 11. gOptimal and mod-
erate targets are mutually exclusive, and patients achiev-
ing the optimal target are not included in those achieving 
the moderate target; ADerm-IS Atopic Dermatitis Impact 
Scale, ADerm-SS Atopic Dermatitis Symptom Scale, BSA 
body surface area, DLQI Dermatology Life Quality Index, 
EASI Eczema Area and Severity Index, IGA Investigators’ 
Global Assessment, NRS numeric rating scale, POEM 
Patient-Oriented Eczema Measure, WP-NRS Worst Pruri-
tus Numerical Rating Scale
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target (4.4–53.1%; Fig. 2a). Consistent trends 
were observed when assessing the effect of MDA 
on the basis of EASI + DLQI (Fig. 8) and EASI 
+ POEM (Fig. 9).

Effect of WP‑NRS and EASI Improvement on 
Patient HRQoL Outcomes

Among patients achieving EASI 90 (optimal 
ClinRO target), the proportion of patients 
obtaining the HRQoL outcomes was great‑
est among those who also achieved WP-NRS 

0/1 (i.e., MDA), ranging from 72.6 to 98.8% 
(Fig.  10). Proportions decreased as WP-NRS 
scores increased (Fig. 10), with a significantly 
lower proportion of patients with WP-NRS 
2–3, compared with WP-NRS 0/1 achieving the 
patient HRQoL outcomes. Achievement rates 
were between approximately 10 and 58 percent‑
age points lower in patients with WP-NRS 2–3 
compared with those reported in patients with 
WP-NRS 0/1. At WP-NRS scores 7–10, achieve‑
ment of HRQoL outcomes was generally < 25%, 
despite achieving EASI 90 (Fig. 10).

Fig. 3   Effect of achievement of optimal, moderate, and 
neither treatment targets on patient health-related qual-
ity of life outcomes by IGA and BSA. Analyses were based 
on available data for each outcome. Sample size may vary 
depending on data availability of the measures involved. 
Data are not adjusted for multiplicity. †P < 0.05 compared 
with moderate target. ‡P < 0.05 compared with inadequate 
response. aFor patients with baseline score > 1. bADerm-IS 
item no. 2 sleep 0/1 among those with baseline score > 1. 
cAmong those with a baseline score > 2. dWPAI overall 
work impairment ≥ 20 point improvement among those 
with a baseline score ≥ 20. ePatient Global Impression of 

Treatment reporting “extremely satisfied” or “very satisfied.” 
fAmong those with baseline score > 11. gOptimal and mod-
erate targets are mutually exclusive, and patients achiev-
ing the optimal target are not included in those achieving 
the moderate target; ADerm-IS Atopic Dermatitis Impact 
Scale, ADerm-SS Atopic Dermatitis Symptom Scale, BSA 
body surface area, DLQI Dermatology Life Quality Index, 
EASI Eczema Area and Severity Index, IGA Investigators’ 
Global Assessment, NRS numeric rating scale, POEM 
Patient-Oriented Eczema Measure, WP-NRS Worst Pruri-
tus Numerical Rating Scale
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Among patients achieving WP-NRS 0/1 (opti‑
mal PRO target), the variation in the propor‑
tion of patients achieving the stringent patient 
HRQoL outcomes was lower across patients with 
different levels of EASI response (Fig. 11). Gen‑
erally, patients who achieved MDA (i.e., EASI 
90 + WP-NRS 0/1) obtained greater improve‑
ment in patient HRQoL outcomes (72.6–98.8%) 

compared with others with different levels of 
EASI response.

DISCUSSION

Here we present the first quantitative data sup‑
porting the value of achieving optimal treat‑
ment targets individually and MDA (simul‑
taneous achievement of optimal treatment 

Fig. 4   Effect of achievement of optimal, moderate, and 
neither treatment targets on patient health-related qual-
ity of life outcomes by sleep NRS. Analyses were based 
on available data for each outcome. Sample size may vary 
depending on data availability of the measures involved. 
Data are not adjusted for multiplicity. †P < 0.05 compared 
with moderate target. ‡P < 0.05 compared with inadequate 
response. aFor patients with baseline score > 1. bADerm-IS 
item no. 2 sleep 0/1 among those with baseline score > 1. 
cAmong those with a baseline score > 2. dWPAI overall 
work impairment ≥ 20 point improvement among those 
with a baseline score ≥ 20. ePatient Global Impression of 

Treatment reporting “extremely satisfied” or “very satisfied.” 
fAmong those with baseline score > 11. gOptimal and mod-
erate targets are mutually exclusive, and patients achiev-
ing the optimal target are not included in those achieving 
the moderate target; ADerm-IS Atopic Dermatitis Impact 
Scale, ADerm-SS Atopic Dermatitis Symptom Scale, BSA 
body surface area, DLQI Dermatology Life Quality Index, 
EASI Eczema Area and Severity Index, IGA Investigators’ 
Global Assessment, NRS numeric rating scale, POEM 
Patient-Oriented Eczema Measure, WP-NRS Worst Pruri-
tus Numerical Rating Scale
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targets) from the AHEAD recommendations. 
Our analysis revealed that patients achieving 
optimal treatment targets, compared with those 
achieving moderate or neither treatment target, 
reported greater improvement in patient HRQoL 
outcomes, including quality of life, daily activi‑
ties, emotional state, work productivity, and 
treatment satisfaction. The ratio of achieving 
stringent patient HRQoL outcomes for optimal 
versus moderate treatment targets was up to 

approximately a 20-fold difference. In addition, 
patients who achieved MDA, compared with 
achieving only one optimal ClinRO or PRO, 
also reported improved patient HRQoL out‑
comes, underscoring the importance of achiev‑
ing both the patient’s and physician’s treatment 
targets simultaneously. The study findings stress 
the significance of aiming for optimal targets 
when treating patients with AD, as the analysis 
demonstrates a greater proportion of patients 

Fig. 5   Effect of achievement of optimal, moderate, and 
neither treatment targets on patient health-related qual-
ity of life outcomes by WP-NRS. Analyses were based 
on available data for each outcome. Sample size may vary 
depending on data availability of the measures involved. 
Data are not adjusted for multiplicity. †P < 0.05 compared 
with moderate target. ‡P < 0.05 compared with inadequate 
response. aFor patients with baseline score > 1. bADerm-IS 
item no. 2 sleep 0/1 among those with baseline score > 1. 
cAmong those with a baseline score > 2. dWPAI overall 
work impairment ≥ 20 point improvement among those 
with a baseline score ≥ 20. ePatient Global Impression of 

Treatment reporting “extremely satisfied” or “very satisfied.” 
fAmong those with baseline score > 11. gOptimal and mod-
erate targets are mutually exclusive, and patients achiev-
ing the optimal target are not included in those achieving 
the moderate target; ADerm-IS Atopic Dermatitis Impact 
Scale, ADerm-SS Atopic Dermatitis Symptom Scale, BSA 
body surface area, DLQI Dermatology Life Quality Index, 
EASI Eczema Area and Severity Index, IGA Investigators’ 
Global Assessment, NRS numeric rating scale, POEM 
Patient-Oriented Eczema Measure, WP-NRS Worst Pruri-
tus Numerical Rating Scale
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showing improvements across multiple dimen‑
sions of their lives. Our study aligns with the 
goals set out by the AHEAD recommendations 
to achieve optimal targets when possible.

The treatment agnostic results presented here 
are also supported by real-world analysis [10]. An 
analysis of the TARGET-Derm AD international 
observational registry reported that achieving 
optimal treatment targets for both itch relief 
and skin clearance markedly enhances PROs 
[10]. This study, along with the results presented 
here, further emphasizes the AHEAD recommen‑
dations of achieving optimal treatment targets.

The MDA treatment goals were developed 
through the consensus of international clini‑
cians on the basis of qualitative patient research 
to understand patient needs [6]. Patients were 
asked to identify 1–3 troublesome AD symp‑
toms, and the appropriate PRO was selected to 
best measure these outcomes, and, additionally, 
clinicians selected at least one ClinRO to provide 
an objective measure of the patient’s disease [6, 
11]. These results highlight the benefit of achiev‑
ing MDA and optimal treatment targets for 
patients and the importance of shared decision-
making between the clinician and the patient 
in treatment management. However, patients’ 

Fig. 6   Effect of achievement of optimal, moderate, and 
neither treatment targets on patient health-related quality 
of life outcomes by POEM. Analyses were based on avail-
able data for each outcome. Sample size may vary depend-
ing on data availability of the measures involved. Data are 
not adjusted for multiplicity. †P < 0.05 compared with 
moderate target. ‡P < 0.05 compared with inadequate 
response. aFor patients with baseline score > 1. bADerm-IS 
item no. 2 sleep 0/1 among those with baseline score > 1. 
cAmong those with a baseline score > 2. dWPAI overall 
work impairment ≥ 20 point improvement among those 
with a baseline score ≥ 20. ePatient Global Impression of 

Treatment reporting “extremely satisfied” or “very satisfied.” 
fAmong those with baseline score > 11. gOptimal and mod-
erate targets are mutually exclusive, and patients achiev-
ing the optimal target are not included in those achieving 
the moderate target; ADerm-IS Atopic Dermatitis Impact 
Scale, ADerm-SS Atopic Dermatitis Symptom Scale, BSA 
body surface area, DLQI Dermatology Life Quality Index, 
EASI Eczema Area and Severity Index, IGA Investigators’ 
Global Assessment, NRS numeric rating scale, POEM 
Patient-Oriented Eczema Measure, WP-NRS Worst Pruri-
tus Numerical Rating Scale
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voices are not always reflected in clinical prac‑
tice. With the chronic nature of the disease and 
the debilitating symptoms associated with AD, 
patients have reported feeling that their physi‑
cians may downplay the impact of AD on their 
life [6]. In a qualitative patient research study, 
the majority of patients reported a large or 
moderate impact on their lives of depression or 
anxiety associated with their AD, skin changes 
(weeping, bleeding, dry/flaky/scaly skin, redness, 
or color changes), itch, pain, sleep disturbance, 
or treatment burden [11].

Moreover, our analysis demonstrated that 
achieving skin clearance alone (e.g., EASI 90 
only) may not result in the best outcomes for 

patients, suggesting that skin manifestations 
alone as a treatment target may not be enough 
to optimize patient outcomes. Results presented 
here demonstrate that patients who achieved 
MDA with both optimal ClinRO and PRO tar‑
gets were associated with the greatest improve‑
ment in patient HRQoL outcomes, followed 
by achieving optimal PRO target alone, and by 
achieving optimal ClinRO target only. In addi‑
tion, our study showed that despite achieving 
EASI 90, patients’ HRQoL outcomes vary largely 
by the level of itch relief, with better outcomes 
achieved among patients with MDA (i.e., EASI 
90 + WP-NRS 0/1) compared with those with 
greater levels of itch (e.g., EASI 90 + WP-NRS 

Fig. 7   Effect of achievement of MDA, PRO optimal 
only, ClinRO optimal only, and neither optimal targets on 
patient health-related quality of life outcomes by EASI and 
itch. Analyses were based on available data for each out-
come. Sample size may vary depending on data availability 
of the measures involved. aFor patients with baseline score 
> 1. bADerm-IS item no. 2 sleep 0/1 among those with 
baseline score > 1. cAmong those with a baseline score > 2. 
dWPAI overall work impairment ≥ 20 point improvement 

among those with a baseline score ≥ 20. ePatient Global 
Impression of Treatment reporting “extremely satisfied” 
or “very satisfied.” fAmong those with baseline score > 11; 
ADerm-IS Atopic Dermatitis Impact Scale, ADerm-SS 
Atopic Dermatitis Symptom Scale, DLQI Dermatology 
Life Quality Index, EASI Eczema Area and Severity Index, 
POEM Patient-Oriented Eczema Measure, WP-NRS 
Worst Pruritus Numerical Rating Scale



2267Dermatol Ther (Heidelb) (2025) 15:2255–2273	

7–10). Significantly fewer patients who obtained 
WP-NRS 2–3 compared with those achieving 
WP-NRS 0–1 met the patient HRQoL outcomes, 
suggesting that partial improvement alone may 
not fully meet patient HRQoL needs. There are 
obvious unmet patient needs and, hence, the 
AHEAD recommendations include patients’ 
voices in setting up the treatment target and 
guiding disease management throughout.

A limitation of this study is the assumption 
that the inter-relationships among outcomes are 
independent of treatment received. For exam‑
ple, the patterns observed are assumed to be 
similar regardless of whether patients received 

upadacitinib (15 mg or 30 mg) or placebo. In 
addition, results are reported as observed, and no 
imputation was used for missing data. Another 
limitation is that as data are only assessed at one 
time point, patients may have achieved a mod‑
erate or optimal treatment target or MDA before 
week 16 and subsequently lost this response. In 
addition, our analysis uses a clinical trial popula‑
tion that may not accurately reflect a real-world 
population. Finally, information about the most 
burdensome symptoms from patients was not 
assessed in the clinical trials. Owing to the high 
number of various combinations of ClinRO and 
PRO, we evaluated HOME-endorsed outcome 
sets as representative of the MDA definition in 

Fig. 8   Effect of achievement of MDA, PRO optimal 
only, ClinRO optimal only, and neither optimal targets on 
patient health-related quality of life outcomes by EASI and 
DLQI. Analyses were based on available data for each out-
come. Sample size may vary depending on data availability 
of the measures involved. aFor patients with baseline score 
> 1. bADerm-IS item no. 2 sleep 0/1 among those with 
baseline score > 1. cAmong those with a baseline score > 2. 
dWPAI overall work impairment ≥ 20 point improvement 

among those with a baseline score ≥ 20. ePatient Global 
Impression of Treatment reporting “extremely satisfied” 
or “very satisfied.” fAmong those with baseline score > 11; 
ADerm-IS Atopic Dermatitis Impact Scale, ADerm-SS 
Atopic Dermatitis Symptom Scale, DLQI Dermatology 
Life Quality Index, EASI Eczema Area and Severity Index, 
POEM Patient-Oriented Eczema Measure, WP-NRS 
Worst Pruritus Numerical Rating Scale
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this study. Future studies are needed to further 
assess the impact of MDA with the combination 
of ClinRO with more than one PRO.

With the evolving AD treatment landscape, 
physicians and patients can aim for both 
ClinRO and PRO optimal treatment targets 

and achievement of MDA, increasing patients’ 
HRQoL. Future clinical trials can raise the bar 
for AD treatment goals and include measures of 
MDA achievement as an endpoint, with some 
studies already employing the simultaneous 
achievement of EASI 90 + WP-NRS 0/1 as the 
primary endpoint. [12]

Fig. 9   Effect of achievement of MDA, PRO optimal 
only, ClinRO optimal only, and neither optimal targets on 
patient health-related quality of life outcomes by EASI and 
POEM. Analyses were based on available data for each out-
come. Sample size may vary depending on data availability 
of the measures involved. aFor patients with baseline score 
> 1. bADerm-IS item no. 2 sleep 0/1 among those with 
baseline score > 1. cAmong those with a baseline score > 2. 
dWPAI overall work impairment ≥ 20 point improvement 

among those with a baseline score ≥ 20. ePatient Global 
Impression of Treatment reporting “extremely satisfied” 
or “very satisfied.” fAmong those with baseline score > 11; 
ADerm-IS Atopic Dermatitis Impact Scale, ADerm-SS 
Atopic Dermatitis Symptom Scale, DLQI Dermatology 
Life Quality Index, EASI Eczema Area and Severity Index, 
POEM Patient-Oriented Eczema Measure, WP-NRS 
Worst Pruritus Numerical Rating Scale
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Fig. 10   Effect of improvements in WP-NRS on patient 
health-related quality of life outcomes among EASI 90 
responders. Analyses were based on available data for each 
outcome. Sample size may vary depending on data avail-
ability of the measures involved. Data are not adjusted for 
multiplicity. #P < 0.05 comparing EASI 90 + WP-NRS 
0/1 versus EASI 90 + WP-NRS 2–3. ¥P < 0.05 compar-
ing EASI 90 + WP-NRS 0/1 versus EASI 90 + WP-NRS 
4–6. ¢P < 0.05 comparing EASI 90 + WP-NRS 0/1 versus 
EASI 90 + WP-NRS 7–10. ¤P < 0.05 comparing EASI 90 
+ WP-NRS 2–3 versus EASI 90 + WP-NRS 4–6. ¶P < 
0.05 comparing EASI 90 + WP-NRS 2–3 versus EASI 90 
+ WP-NRS 7–10. ^P < 0.05 comparing EASI 90 + WP-

NRS 4–6 versus EASI 90 + WP-NRS 7–10. aFor patients 
with baseline score > 1. bADerm-IS item no. 2 sleep 0/1 
among those with baseline score > 1. cAmong those with 
a baseline score > 2. dWPAI overall work impairment ≥ 20 
point improvement among those with a baseline score 
≥ 20. ePatient Global Impression of Treatment reporting 
“extremely satisfied” or “very satisfied.” fAmong those with 
baseline score > 11; ADerm-IS Atopic Dermatitis Impact 
Scale, ADerm-SS Atopic Dermatitis Symptom Scale, DLQI 
Dermatology Life Quality Index, EASI Eczema Area and 
Severity Index, POEM Patient-Oriented Eczema Measure, 
WP-NRS Worst Pruritus Numerical Rating Scale
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CONCLUSIONS

Our analysis shows that patients achiev‑
ing optimal targets or MDA reported greater 
improvements in skin symptoms, daily activi‑
ties, emotional state, work productivity, and 
patient satisfaction. In addition, patients who 
achieved optimal treatment targets were more 
likely to report better patient HRQoL outcomes 
compared with those achieving moderate treat‑
ment targets, emphasizing the value in reach‑
ing these higher treatment targets and reinforc‑
ing the importance of including patient input 
and PROs in treatment decisions.
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