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Abstract
Patient-reported outcome measures (PROMs) provide an important complement to physician-assessed clinical outcome 
measures in dermatologic diseases such as atopic dermatitis (AD) and chronic hand eczema (CHE). AD and CHE are chronic 
and relapsing inflammatory skin conditions that often co-occur. While both diseases result in various signs and symptoms that 
are burdensome and can negatively affect patients’ lives, there may be distinct differences in the signs, symptoms, burden, 
and health-related quality of life (HRQOL) impact of these diseases. The objective of this study was to identify and evaluate 
PROMs used in studies of AD and CHE. The aim was to explore the assessment of key symptoms and impacts, and identify 
any gaps in the measures in use. A structured review of the PubMed database was conducted to identify PROMs used or 
developed for use in AD or CHE. The Dermatology Life Quality Index (DLQI), the Pruritus/Itch Numeric Rating Scale 
(NRS), the Patient-Oriented Eczema Measure (POEM), and the Quality of Life in Hand Eczema Questionnaire (QOLHEQ) 
were identified and reviewed in detail. With these measures, the AD and CHE symptoms and impacts most commonly evalu-
ated in the literature include dermatology-related HRQOL in the domains of symptoms and feelings, daily activities, leisure, 
work and school, personal relationships, and adverse effects; pruritus; sleep disturbance; AD-specific symptoms (dryness, 
itching, flaking, cracking, bleeding, and weeping/oozing); and CHE-specific symptoms (pain, itch, fissuring, redness, bleed-
ing, and dryness). A review of regulatory labels of drugs approved for AD by the US Food and Drug Administration (FDA) 
and the European Medicines Agency (EMA) found that, among the four measures reviewed, the Pruritus NRS was included 
in the FDA and EMA labels for dupilumab, the DLQI was included in the EMA labels for dupilumab and tacrolimus, and the 
POEM was included in the EMA label for dupilumab. Key symptoms of AD (e.g. itching, flaking, cracking) and CHE (e.g. 
pain, itching, fissuring) are increasingly being assessed with PROMs; however, primary endpoints in clinical trials are often 
based on clinician-reported outcome measures. As therapeutic strategies in dermatology are targeted at specific dermatologic 
symptoms and diseases affecting specific sites (e.g. CHE), future research should explore patients’ experiences with these 
symptoms and sites and the changes with treatment that are most meaningful to them.
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1 Introduction

The burden of dermatologic diseases is well documented. 
In 2010, nonmelanoma skin diseases were the fourth-lead-
ing cause of nonfatal disease burden at the global level [1]. 
Atopic dermatitis (AD) and chronic hand eczema (CHE) are 
among the most common types of dermatologic disease. A 
large, web-based survey conducted in 2016 in eight coun-
tries estimated AD prevalence in the past 12 months rang-
ing from 4.3 to 16.7%; point prevalence estimates ranged 
from 2.1 to 8.1% [2]. Hand eczema (HE) is common, but 
the prevalence of CHE is difficult to estimate because many 
affected individuals do not seek treatment. HE accounts for 

http://crossmark.crossref.org/dialog/?doi=10.1007/s40271-019-00373-y&domain=pdf
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Key Points for Decision Makers 

Patient-reported outcome measures used in clinical tri-
als of atopic dermatitis (AD) and chronic hand eczema 
(CHE) include the Dermatology Life Quality Index 
(DLQI), the Pruritus/Itch Numeric Rating Scale (NRS), 
the Patient-Oriented Eczema Measure (POEM), and the 
Quality of Life in Hand Eczema Questionnaire (QOL-
HEQ).

The concepts most commonly evaluated in clinical stud-
ies of AD and CHE are symptoms (particularly pruritus), 
dermatology-related quality of life in the domains of 
daily activities, leisure, work and school, and personal 
relationships, and sleep disturbance.

In line with general trends in regulatory labeling, the 
US Food and Drug Administration has accepted PRO 
label claims for AD products related to pruritus, the key 
patient-reported symptom, while the EMA has accepted 
PRO label claims related to pruritus, dermatology-
related quality of life, and the frequency of AD symp-
toms and sleep disturbance.

of clinical outcome measures with demonstrated validity, 
reliability, responsiveness, and interpretability [10, 11].

Comparisons of the inter- and intrarater reliability of 
commonly used skin ClinRO measures such as the EASI, 
objective Scoring Atopic Dermatitis (SCORAD), and Inves-
tigator Global Assessment (IGA) highlight shortcomings in 
the reliability and consistency of these scales in assessing 
patients with AD [12]. Furthermore, the IGA has historically 
been defined by a particular sponsor for use in a particular 
trial or context, resulting in variation in IGA versions; only 
recently has a validated IGA been published for use in AD 
(Validated Investigator Global Assessment for Atopic Der-
matitis [vIGA-AD]) [13]. In recognition of the challenges 
of evaluating outcomes in AD, the Harmonising Outcome 
Measures for Eczema (HOME) initiative was founded in 
2008 with the aim of standardizing a core set of outcomes 
that should be assessed in clinical trials and routine practice 
to support evidence-based decision making [14].

Patient-reported outcomes (PROs) provide an important 
complement to ClinROs in both clinical trials and routine 
practice. Key symptoms and impacts of AD and CHE, such 
as pruritus, sleep disturbance, and interference with activi-
ties, are difficult or impossible for clinicians to assess. Addi-
tionally, the meaningfulness of clinical improvements can 
only be assessed by study participants [15]. The use of PROs 
helps clinicians, regulators, and other stakeholders under-
stand patients’ experiences with the symptoms and impacts 
of a disease. Under the Patient-Focused Drug Development 
initiative, the US Food and Drug Administration (FDA) is 
urging the use of patient experience data in drug develop-
ment and evaluation, most recently through the 21st Century 
Cures Act and the sixth authorization of the Prescription 
Drug User Fee Act (PDUFA VI) [16]. HRQOL data, as 
assessed by patient-reported outcome measures (PROMs), 
are also increasingly expected and considered in health 
technology evaluations by bodies such as Germany’s Insti-
tute for Quality and Efficiency in Health Care (IQWiG) and 
the UK’s National Institute for Health and Care Excellence 
(NICE). However, a systematic literature review of rand-
omized controlled dermatology-related clinical trials found 
that PROs were included in some form in only 25.6% of 125 
trials conducted between 1994 and 2001 [15]. (It should be 
noted that this review was completed before the US FDA’s 
guidance on the use of PROs to support potential claims in 
product labeling was issued in 2009.)

The objective of this study was to conduct a review of the 
literature to identify and evaluate PROMs used in studies of 
adults with AD or CHE. Our aim was to understand how the 
key symptoms and impacts of these conditions are assessed 
and to explore any gaps in the measures in use.

9–35% of all occupational disease and affects an estimated 
2–10% of the general population [3]. Dermatologic condi-
tions have a significant impact on health-related quality of 
life (HRQOL). AD and CHE often cause constant, intense 
itching, highly visible symptoms (e.g. redness, flaking, 
bleeding from scratching), and impaired psychosocial and 
work functioning [4, 5]. Psychiatric comorbidities, including 
depression, anxiety, and suicidal ideation, are more common 
in individuals with AD than in the general population, even 
among patients with clinically mild or moderate disease [6, 
7]. CHE is also associated with symptoms of anxiety and 
depression [8] and impairment in HRQOL, work productiv-
ity, and the performance of nonwork activities [9]. Despite 
the burden associated with AD and CHE, health care provid-
ers may underestimate the severity and impact of the symp-
toms and the stigma of having a visible skin condition [4].

Primary endpoints in clinical trials of AD and CHE are 
usually clinician-reported outcome (ClinRO) measures. Sev-
eral ClinRO scales have been developed to combine assess-
ment of different aspects of a dermatologic condition, such 
as extent or severity, into an overall score (e.g. Eczema Area 
and Severity Index [EASI]). These scales are intended to be 
objective measures of disease; however, few of the ClinRO 
measures commonly used in dermatology have been ade-
quately validated. Evidence-based decision making in the 
treatment of dermatologic diseases is challenged by a lack 



PROs in AD and CHE

2  Methods

A structured review was conducted to identify PROMs used 
or developed for use in adults with AD or CHE (see Online 
Resource 1). Relevant articles were identified for review 
through searches of the PubMed database, using structured 
search strategies. To capture PROMs used in studies of the 
more recently developed or approved drugs for AD or CHE, 
the PubMed search was limited to clinical trials of treat-
ments indexed since 2006. The search strategy was also 
limited to studies published in the English language and 
conducted in humans (versus animal research). In addition, 
searches of the ClinicalTrials.gov website (for interventional 
studies indexed from 2012 to 2017), FDA and European 
Medicines Agency (EMA) regulatory guidance documents, 
and drug labeling of drugs approved by the FDA or EMA for 
AD or CHE were conducted. Finally, medical reviews from 
the summary basis of approval from the FDA and European 
public assessment reports (EPARs) from the EMA for each 
approved product were examined to document whether label 
claims were granted based on PROs.

The most commonly used and evaluated measures iden-
tified in the initial review were then the focus of a more 
detailed review of their use in AD and CHE. A dermatol-
ogy-specific instrument, an itch-specific instrument, an AD-
specific instrument, and a CHE-specific instrument were 
chosen for the detailed review. Additional targeted searches 
were conducted in PubMed to identify studies evaluating 
or employing the measures of interest. The development, 
validation, and use of these PROMs in AD and CHE were 
described.

3  Results

3.1  Structured Literature Review

Among the 213 potentially relevant PubMed abstracts iden-
tified during the structured literature review, 37 studies 
using PROMs or describing the development or validation 
of a PROM were gathered for full-text review. Of these 37 
studies, four were excluded after full-text review, for the 
following reasons: two studies did not include any PROM, 
one study did not evaluate a pharmaceutical treatment for 
AD or CHE, and one study did not include adult patients. 
Among the 64 ClinicalTrials.gov entries reviewed, 29 were 
determined to be relevant. In addition, five AD drug labels 
from the FDA and the EMA were reviewed. No CHE drugs 
had been approved by the FDA or the EMA at the time the 
review was conducted. Table 1 summarizes the relative fre-
quency of the measures used in the identified studies.

3.2  Regulatory Label Review

Table 2 summarizes the PRO results reported in FDA labels 
for AD treatments. The dupilumab label included a claim 
of reduction in itch using a Peak Pruritus Numeric Rating 
Scale (NRS; 0–10, with 10 being the worst pruritus), the 
tacrolimus label included a claim of improvement in patient 
evaluation of pruritus using a 10-cm visual analog scale 
(VAS; with 10 cm being the worst itch imaginable), and 
the pimecrolimus label included a claim of improvement 
in pruritus (specific means of assessing this outcome were 
not reported).

Table  3 summarizes the PRO results in EMA and 
country-specific regulatory documents for AD and CHE. 
The dupilumab EMA label included claims of improved 
patient-reported symptoms based on the Pruritus NRS, as 
well as sleep, HRQOL, anxiety, and depression based on the 
Patient-Oriented Eczema Measure (POEM), the Dermatol-
ogy Life Quality Index (DLQI), and the Hospital Anxiety 
and Depression Scale. The tacrolimus EMA label included 
a claim of improved HRQOL as indicated by the DLQI and 
the Children’s DLQI. The alitretinoin UK, Canada, and 
Israel labels in CHE included claims of improvement in a 
patient global assessment of symptoms.

3.3  Detailed Patient‑Reported Outcome Measures 
Review

Based on the findings related to PROM use in the struc-
tured review, the subsequent in-depth review focused on 
four measures: the dermatology-specific DLQI, the itch-
specific Pruritus/Itch NRS, the AD-specific POEM, and the 
CHE-specific Quality of Life in Hand Eczema Questionnaire 
(QOLHEQ). The DLQI and Pruritus NRS are dermatology-
specific and could be used in AD or CHE, while the POEM 
is an AD-specific measure and the QOLHEQ is HE-specific. 
Table 4 summarizes the key characteristics of these meas-
ures, and Table 5 summarizes their psychometric properties 
as reported in the literature.

3.3.1  Dermatology Life Quality Index

The DLQI is a 10-item dermatology-specific QOL assess-
ment with a 1-week recall period [17], and is the most fre-
quently used HRQOL measure in dermatology clinical tri-
als [18]. The DLQI assesses symptoms and feelings, daily 
activities, leisure, work and school, personal relationships, 
and adverse effects of treatment, and has nine items with 
four response options: ‘not at all’, ‘a little’, ‘a lot’, and 
‘very much’. One item first asks whether work or study has 
been prevented and then (if ‘yes’) to what degree the skin 
condition has been a problem at work or study (‘a lot’, ‘a 
little’, or ‘not at all’). Individual item scores are summed 
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Table 1  Measures identified by source

Measure Published clinical studies ClinicalTrials.gov ID Drug label

AD
 DLQI Simpson et al. [32], Simpson et al. [31], Ruz-

icka and Mihara [33], Reitamo and Allsopp 
[56], Kim and Kono [57], Boguniewicz 
et al. [58], Onumah and Kircik [59]

NCT01945086
NCT01806662
NCT02576938
NCT02260986
NCT02755649
NCT02277769
NCT01949311
NCT02004041
NCT02004119
NCT02211417
NCT02925117

Dupilumab, EMA
Tacrolimus, EMA

 Pruritus NRS Beck et al. [45], Simpson et al. [32], Simpson 
et al. [31], Luger et al. [60], Trookman and 
Rizer [61]

NCT02576938
NCT02525094
NCT02347176
NCT02260986
NCT02395133
NCT02755649
NCT02277769
NCT01979016
NCT02210780
NCT01949311
NCT02975206
NCT02424253
NCT02087943
NCT02864498
NCT02925117
NCT02780167

Dupilumab, FDA and EMA

 EQ-5D Simpson et al. [32] NCT01949311
 POEM Simpson et al. [32], Simpson et al. [31] NCT02260986

NCT02755649
NCT02277769
NCT01979016
NCT02210780
NCT01949311
NCT02211417

Dupilumab, EMA

 Pruritus VAS Ruzicka and Mihara [33], Reitamo and All-
sopp [56], Doss et al. [62], Kim and Kono 
[57], Kircik [63], Koppelhus et al. [64]

NCT01986933
NCT02004041
NCT02651714
NCT01916980
NCT02004119
NCT02211417
NCT02475447

Tacrolimus, FDA

 HADS Simpson et al. [32], Simpson et al. [31] NCT02260986
NCT02755649
NCT02277769

Dupilumab, EMA

 Pruritus VRS Ruzicka and Mihara [33] NCT02004041
 Patient global assessment Leung et al. [65], Koppelhus et al. [64] NCT02004041
 5-D Itch Scale Beck et al. [45] NCT02525094
 SF-36 Poole et al. [66]
 Preference rating for topical formulation Onumah and Kircik [59]
 Pain NRS Onumah and Kircik [59]
 Redness VRS Luger et al. [60]
 Stinging/burning NRS Trookman and Rizer [61]
 Sleep VAS Ruzicka and Mihara [33]
 AD disease control VRS Leung et al. [65]
 Bergner Physical Appearance Scale Boguniewicz et al. [58]
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to obtain a total DLQI score that can range from 0 to 30, 
with higher scores indicating worse HRQOL. The DLQI 
may be analyzed based on its six subscores (symptoms and 
feelings, daily activities, leisure, work and school, personal 
relationships, adverse effects of treatment). Hongbo et al. 
[19] developed banding of DLQI scores to facilitate their 
clinical interpretation, with scores of 0–1 indicating that a 
skin condition has no impact on HRQOL, scores of 2–5 indi-
cating a small impact, scores of 6–10 indicating a moderate 
impact, scores of 11–20 indicating a large impact, and scores 
of 21–30 indicating an extremely large impact.

3.3.1.1 Use in  Atopic Dermatitis (AD) DLQI content was 
generated with input from 120 patients representing more 
than 30 different dermatology subgroups, including nine 
patients with AD and ten patients with ‘other eczema’ [17]. 
The measure is widely used and has been implemented in 
many studies of moderate-to-severe AD. In a systematic 
review of randomized, controlled trials in AD conducted 
between 2000 and 2014, the DLQI was used in over half of 
the 36  trials that used an HRQOL measure [20]. Further-
more, the DLQI is recommended by the HOME initiative 
as one of the best available measures to assess HRQOL in 
AD [18].

The psychometric properties (reliability, validity, and 
ability to detect change) of the DLQI have been demon-
strated in patients with AD [21–30]. Two review articles 
provided a thorough overview of the use of the DLQI and 
its psychometric properties [22, 23], both concluding that 
the DLQI showed adequate levels of internal reliability, 
test–retest reliability, validity, and sensitivity to change. 
Estimates of the DLQI’s test–retest reliability have been 
investigated in several studies and found to be generally 

high across studies (i.e. Pearson correlation coefficient or 
intraclass correlation coefficient [ICC] > 0.70) [22, 23]. A 
Spanish study in a sample of 114 AD patients reported a 
test–retest ICC of 0.77 over a 1-week interval for a clini-
cally stable subgroup [25]. In addition, several studies have 
estimated internal consistency (Cronbach’s α) of the DLQI 
in a range of dermatological conditions [22, 23]. In these 
studies, Cronbach’s α values ranged between 0.75 and 0.92, 
indicating the items are sufficiently related to form a scale. 
Several of these studies included AD patients; for example, 
among a mixed sample of 237 patients with AD or psoriasis 
(48% AD) in Spain, Cronbach’s α was 0.83 [25].

The construct validity of the DLQI has been extensively 
evaluated. Basra et al. [22] identified 37 different articles 
reporting the correlation of the DLQI with generic, derma-
tology-specific, and disease-specific measures, of which 11 
studies examined construct validity of the DLQI in patients 
with AD. These studies showed that the DLQI varies in the 
strength of its association with other PRO instruments in line 
with the similarity of the constructs assessed. Two studies 
of people with AD found that correlation of the DLQI was 
stronger with the 36-Item Short Form Health Survey (SF-36) 
Mental Component Summary than the SF-36 Physical Com-
ponent Summary (PCS) [26, 27]. This finding is expected, 
given that the PCS addresses physical limitations, which 
are not a key feature of AD. Other studies in AD popula-
tions found correlations between the DLQI and the POEM 
(r = 0.78; p < 0.001) [28] and the DLQI and the SCORAD 
(r = 0.42, p < 0.001) [29].

The DLQI’s responsiveness is also well established. 
Basra et al. [22] reported that most of the 33 efficacy stud-
ies in which the DLQI had been used between 1994 and 
2007 showed that the DLQI detected change in patients 

AD atopic dermatitis, CHE chronic hand eczema, DLQI Dermatology Life Quality Index, EMA European Medicines Agency, EQ–5D EuroQol-5 
Dimensions, FDA US Food and Drug Administration, HADS Hospital Anxiety and Depression Scale, NRS  Numerical Rating Scale, POEM 
Patient-Oriented Eczema Measure, SF-36 36-Item Short Form Health Survey, VAS visual analog scale, VRS verbal rating scale (categorical 
scale)

Table 1  (continued)

Measure Published clinical studies ClinicalTrials.gov ID Drug label

 Missed work report Boguniewicz et al. [58]
 Treatment satisfaction VRS Reitamo and Allsopp [56]

CHE
 Patient global assessment Ruzicka et al. [42], Fowler et al. [68], Ruzicka 

et al. [69], Dirschka et al. [67]
NCT03026946
NCT03026907

Alitretinoin, UK, Canada, 
and Israel country-spe-
cific reviews

 Pruritus VRS Hordinsky et al. [46]
 DLQI Ruzicka et al. [42]
 Skindex-29 Fowler et al. [68]
 Pruritus VAS Dirschka et al. [67]
 Pain VAS Dirschka et al. [67]
 Burning VRS Hordinsky et al. [46]
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before and after treatment. The authors highlighted 17 stud-
ies, which included a range of dermatologic conditions 
(most commonly psoriasis) that were particularly relevant 
to demonstrating the responsiveness of the DLQI. Badia 
et al. [25] evaluated the responsiveness of the Spanish DLQI 
in a sample of 114 adults with eczema who were treated 
with topical corticosteroids. Over the 21-day study period, 
mean DLQI scores significantly reduced from 4.5 to 1.6 
(p < 0.001), yielding a large effect size of 0.82. Furthermore, 
among seven published clinical trials that included the DLQI 
(see Online Resource 2 and Online Resource 3), all studies 
showed improvements in DLQI scores after treatment, indi-
cating that the DLQI is able to detect change associated with 
treatment in patients with moderate-to-severe AD. Studies 
of the biologic drugs dupilumab [31, 32] and nemolizumab 
[33] showed statistically significant and clinically meaning-
ful improvement in DLQI scores for the treated versus pla-
cebo groups.

A 2008 review of DLQI validation studies that used both 
anchor- and distribution-based methods to estimate thresh-
olds for interpretability of overall DLQI scores in specific 
skin conditions (e.g. inflammatory conditions, psoriasis, 
hyperhidrosis, and chronic idiopathic urticaria) found esti-
mates for meaningful change of between 2.2 and 6.9 [22]. 
More recently, an anchor-based method was used to esti-
mate a threshold for meaningful change in a sample of 192 
patients with 20 chronic and acute skin diseases, including 
psoriasis (50.5%), acne (21.9%), and eczema (12.5%) [30]. 
This study demonstrated that a small change (based on a 
change of 2 or 3 on a 15-point Patient Global Rating of 
Change scale) was associated with a mean DLQI change 
score of 3.3 (n = 31). The authors recommended a threshold 
of 4 points for evaluating meaningful change in DLQI scores 
over time.

3.3.1.2 Use in  Chronic Hand Eczema (CHE) Among obser-
vational studies of CHE, the DLQI is the most frequently 

Table 5  Summary of 
psychometric properties 
reported in the literature for 
PROMs reviewed

NA not applicable, NR not reported, RCT  randomized clinical trial, DLQI Dermatology Life Quality Index, 
NRS Numeric Rating Scale, POEM Patient-Oriented Eczema Measure, QOLHEQ Quality of Life in Hand 
Eczema Questionnaire, AD atopic dermatitis, CHE chronic hand eczema, PROMs patient-reported outcome 
measures, ICC intraclass correlation coefficient, ✔  indicates instrument achieved or exceeded the estab-
lished psychometric standard or the standard set by the authors of this review (see notes for the specific 
standard for each property), – indicates instrument did not meet the established psychometric standard or 
the standard set by the authors of this review (see notes for the specific standard for each property)
a Range for acceptable Cronbach’s α: above 0.70 but not higher than 0.95 [70]
b Threshold for acceptable test–retest reliability: ICC ≥ 0.75 [71]
c Target population (patients with AD) provided input in the development of the instrument in one or more 
of the following areas: generation of item concept and wording, evaluation of completeness of item cover-
age, or assessment of item clarity and readability
d At least one Pearson’s correlation coefficient (r) value was categorized as moderate (0.10–0.50) or strong 
(> 0.50) [72]
e Discriminant validity demonstrated by a statistically significant (p < 0.05) difference in at least one com-
parison of patient subgroups with differing clinical features
f Responsiveness demonstrated by statistically significant (p < 0.05) results in at least one longitudinal vali-
dation study
g Responsiveness demonstrated by statistically significant (p < 0.05) results in at least one randomized con-
trolled trial
h It is not uncommon for single-item symptom assessments to have limited published information on devel-
opment history and psychometric evaluation

Psychometric Property DLQI Pruritus NRS POEM QOLHEQ

AD CHE Pruritic conditions AD CHE

Internal  consistencya ✔ ✔ NA ✔ ✔
Test–retest  reliabilityb ✔ ✔ ✔ ✔ ✔
Content  validityc ✔ NR NRh ✔ ✔
Construct validity,  convergentd ✔ ✔ ✔ ✔ ✔
Construct validity,  divergentd NR NR NR NR ✔
Discriminant  validitye ✔ ✔ NR NR ✔
Responsiveness, longitudinal vali-

dation  studyf
✔ NR NR ✔ ✔

Responsiveness, RCT g ✔ – ✔ ✔ NR
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used PROM [34, 35]. Studies using the DLQI have estab-
lished that CHE has a significant impact on HRQOL [36, 
37], and increasing levels of CHE severity and productiv-
ity loss are associated with higher DLQI scores (indicating 
lower HRQOL).

The DLQI is a generic dermatology-related QOL meas-
ure, but it is not clear if it covers all of the key concepts 
relevant to CHE. There is no documented evidence that 
the development of the DLQI included patients with CHE, 
although of 120 patients who provided input, 10 had ‘other 
eczema’ (eczema other than AD) [17]. The psychometric 
properties of the DLQI have been demonstrated in patients 
with CHE [35, 38–42]. However, an alternative, six-item 
version of the DLQI with revised scoring has been recom-
mended for the HE population based on a Rasch analysis 
[41]. In this version of the DLQI, items assessing personal 
relationships and interference with certain activities (shop-
ping or looking after home or garden/social or leisure activi-
ties) were removed.

Reilly et al. [38] evaluated the DLQI in a randomized 
controlled trial (RCT) of pimecrolimus cream 1% in 257 
people with mild or moderate CHE. For all DLQI subscores, 
except adverse effects of treatment, low DLQI scores (indi-
cating better HRQOL) were predicted by low IGA, Total 
Signs and Symptoms (TSS), and Subject’s Overall Self-
Assessment (SOSA) scores (p < 0.01 to < 0.0001). Improve-
ments in IGA, TSS, and SOSA were significant predictors 
of improvement in all DLQI scores (p < 0.03 to < 0.0001).

Furthermore, DLQI scores have been found to correlate 
with other measures in observational studies, further estab-
lishing its construct validity in CHE. Agner et al. [34] found 
a median DLQI score of 8 in 416 patients with HE referred 
in Europe, and a significant correlation with disease severity 
as measured by the clinician-reported Hand Eczema Sever-
ity Index (HECSI; p < 0.001). Cvetkovski et al. [35] found a 
mean DLQI score of 7.8 in Danish patients with severe occu-
pational HE, and there was a clear correlation of worsening 
DLQI scores with increasing HE severity. Depressive symp-
toms as measured by the Beck Depression Inventory II were 
strongly associated with impaired HRQOL as measured by 
the DLQI. High DLQI scores (indicating more impact on 
HRQOL) also were associated with prolonged sick leave 
and unemployment in patients with occupational HE [35].

A comparison of four methods of assessing HE sever-
ity, including DLQI, was conducted in 119 patients with 
moderate-to-severe HE from Denmark, Germany, and The 
Netherlands [40]. Objective HE severity assessment was 
performed by physicians using the HECSI and the Physi-
cian Global Assessment (PGA; 1 = almost clear, 2 = mild, 
3 = moderate, 4 = severe). Patients completed the DLQI and 
a Clinical Photo Guide (patients selected the photo of HE 
most like their own from an array of four photos depict-
ing HE of worsening severity). When correlations among 

the measures were assessed, all six pairwise correlation 
coefficients between the tested methods were statistically 
significant. Correlations between the DLQI and the three 
other HE measures were the weakest (r range 0.30–0.45), 
although statistically significant. The correlation between 
the HECSI and the PGA was highest (r = 0.82) [40]. These 
results indicate that the DLQI assesses concepts that are 
different from those assessed by objective measures of HE 
severity, and even from another subjective measure focusing 
on the appearance of HE.

Other analyses have demonstrated the DLQI’s reliability 
in CHE, but results related to the measure’s ability to detect 
change are limited and have been mixed. Among patients 
with stable CHE, there were no significant changes in DLQI 
scores from baseline to day 22, or baseline to week 26 [38]. 
In an RCT of 319 patients with moderate or severe CHE 
randomized to three different doses of alitretinoin or pla-
cebo (in which 51.4% of patients completed DLQI ques-
tionnaires), changes in DLQI scores from baseline were not 
statistically significant, possibly because the study lacked 
statistical power. In contrast, based on data from a clinical 
study of pimecrolimus cream 1% versus placebo in CHE, 
treatment success was a significant predictor of improve-
ment in DLQI scores (p < 0.03 to < 0.0001) for all but the 
personal relationships score [38].1 This study did not report 
DLQI score changes or differences between the treatment 
and placebo groups.

3.3.2  Pruritus/Itch Numeric Rating Scale

While no development history for a Pruritus NRS item is 
available, it is not uncommon for relatively simple symptom 
assessments to be lacking both a published development his-
tory and standard wording. A typical NRS is a scale from 
0 to 5, or 0 to 10, with verbal anchors. For example, a pain 
NRS might have anchors of no pain for 0 and the worst pain 
you can imagine for 10.

The validity and psychometric properties of a Pruritus 
NRS have been demonstrated in pruritic conditions [43, 
44]. A validation study was sponsored by the International 
Forum for the Study of Itch and assessed the reliability of 
a pruritus intensity VAS (100-mm line with anchors of no 
itch and worst itch imaginable), NRS (0–10, with anchors 
of 0 = no itch and 10 = worst itch imaginable), and verbal 
response scale (VRS; 4-point scale, 0 = no itch, 1 = low itch, 
2 = moderate itch, 3 = severe itch) in 471 adults with chronic 

1 Treatment success was defined as meeting the following criteria: 
IGA of 0 (clear) or 1 (almost clear) on a scale ranging from 0 to 4; 
TSS of 0 or 1 on each of four symptom scales (erythema, scaling, 
erosions/fissures, and pruritus/burning in the past 24 h) ranging from 
0 (absent) to 3 (severe); SOSA of 0 or 1 measured on a scale from 0 
(complete disease control) to 3 (uncontrolled disease).
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itch (mean age 58.4 years). Participants assigned a score rep-
resenting the intensity of their symptoms using each of the 
three scales. All tools were found to have high reliability and 
concurrent validity (r > 0.8; p < 0.01), and mean values of all 
scales were highly correlated. In addition, the psychomet-
ric properties of an 11-point Pruritus NRS with anchors of 
0 = no itching and 10 = worst itch imaginable were evaluated 
in a phase II study of baricitinib in patients with psoriasis 
[44]. Patients indicated their worst level of itching due to 
psoriasis in the past 24 h. Test–retest reliability was good 
(ICC range 0.71–0.74). Correlations with the DLQI scores 
were strong (r ≥ 0.80 at week 12), as were correlations in 
changes in the Itch NRS and DLQI (r ≥ 0.71), supporting 
the construct validity of the Itch NRS. A 4-point change was 
found to demonstrate clinically meaningful improvement in 
itch severity (corresponding to notable clinical improve-
ments in psoriasis) after 12 weeks of treatment [44].

3.3.2.1 Use in AD A Pruritus NRS has been used in three 
AD trials [31, 32, 45]. In these trials, the Pruritus NRS 
found statistically significant between-group differences and 
identified treatment responders.

3.3.2.2 Use in CHE In a survey study, the most commonly 
reported symptoms of patients with CHE were dryness/
flaking (81%), itchiness (75%), and cracking/tearing of the 
skin (71%), with itchiness and cracking of the skin being the 
most bothersome symptoms [5]. Among the clinical studies 
of CHE that were identified in this review, a study of pime-
crolimus versus placebo used a 4-point NRS of 0 (absent) to 
3 (severe) to assess pruritus, and found significant between-
group differences [46].

3.3.3  Patient‑Oriented Eczema Measure (POEM)

The POEM is a 7-item tool for assessing patient-reported 
severity of AD that is used in clinical practice and clinical 
trials to assess AD symptoms and sleep interference [28]. 
Specifically, the POEM items assess the frequency of dry-
ness, itching, flaking, cracking, sleep disturbance, bleed-
ing, and weeping/oozing because of eczema during the 
past week. Response options are 0 = no days, 1 = 1–2 days, 
2 = 3–4 days, 3 = 5–6 days, and 4 = every day, and scores 
range from 0 to 28. Higher scores indicate a greater fre-
quency of AD symptoms and sleep disturbance. The POEM, 
developed as an AD-specific measure, has not been used in 
CHE populations.

The POEM is an established PRO instrument and its use 
as an outcome measure to assess patient-reported symptoms 
in clinical trials is recommended by several international 
bodies, including the HOME initiative. The instrument con-
tent was generated and refined based on input of patients 
with AD, thus establishing content validity [28]. The 

measurement properties of the POEM, including reliability, 
construct validity, and the ability to detect change, have been 
adequately demonstrated in the literature [11, 18, 28, 31, 47, 
48]. As part of a systematic literature review, Schmitt et al. 
[11] reviewed the validity, reliability, sensitivity to change, 
and ease of use of 20 AD severity measures, including the 
POEM. The authors concluded that, of the 20 instruments 
reviewed, only the POEM, SCORAD, and EASI could be 
recommended for use based on being evaluated sufficiently 
and performing adequately. In another systematic literature 
review of patient-reported symptom measures conducted as 
part of the HOME initiative, of the 18 instruments reviewed, 
only five symptom measures, one of which was the POEM, 
had been sufficiently validated to be considered potentially 
appropriate for use as a patient-reported measure in clini-
cal trials [18]. The POEM has also shown adequate internal 
consistency, with a Cronbach’s α of 0.88 among a sample of 
200 adult and pediatric patients with AD [28]. Its test–retest 
reliability was assessed in 50 patients with AD over a 24- to 
48-h interval, with a mean difference between total scores 
over time of 0.04 (standard deviation 1.32). Scores were the 
same on both administrations in 33 (66%) of the 50 patients, 
within 2 points in 46 (92%) of the patients, and within 3 
points in 49 (98%) of the patients, confirming acceptable 
test–retest reliability [28].

Construct validity for the POEM has been demon-
strated by correlations between POEM total scores and 
DLQI total scores (r = 0.78), a patient global assessment 
of disease severity (rated on a 5-point scale—clear, mild, 
moderate, severe, or very severe) (r = 0.81), and a patient 
global assessment of overall bother related to eczema (rated 
on a 0–10 scale) (r = 0.84) [28]. Coutanceau and Stalder 
[47] also assessed the level of association between several 
AD severity measures (including the POEM) and HRQOL 
(DLQI). The POEM showed higher correlations with the 
Patient-Oriented SCORAD and adapted Self-Administered 
EASI (correlations between 0.72 and 0.79) than with the 
clinician-reported SCORAD (correlations between 0.58 and 
0.66). The correlations between total scores on the POEM 
and DLQI were 0.64 at baseline and 0.66 at 4- to 8-week 
follow-up.

Preliminary evidence of the POEM’s ability to detect 
change was demonstrated as part of the initial instrument 
validation study [28]. A sample of 40 newly referred patients 
receiving treatment for AD who completed the POEM at 
clinic presentation and at weeks 1 and 4 of treatment had 
a decrease (improvement) in mean POEM total score, as 
well as in the individual item scores, over the 4-week period 
[28]. The responsiveness of the POEM to treatment ben-
efit in moderate-to-severe AD has been demonstrated in 
three randomized placebo-controlled trials of dupilumab 
[31, 32]. In all three studies, the POEM detected significant 
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changes after treatment, as well as significant between-group 
differences.

3.3.4  Quality of Life in Hand Eczema Questionnaire

The QOLHEQ was developed in German with input from 
patients with CHE in Germany, and simultaneously trans-
lated into several languages. The QOLHEQ assesses hand 
eczema-specific HRQOL over the past 7 days and “includes 
all impairments or limiting conditions caused by the health 
state of an individual [with hand eczema]” [49]. The QOL-
HEQ has 30 items in four domains—symptoms, emotions, 
functioning, and treatment/prevention—and asks patients to 
consider the level of bother related to ‘the skin condition of 
their hands’ during the past 7 days. Response options are a 
5-point VRS (never, rarely, sometimes, often, all the time).

Initial item generation for the QOLHEQ did not involve 
concept elicitation interviews with patients. Experts devel-
oped the draft items based on reviews of the literature and 
existing dermatology-specific HRQOL measures, and the 
researchers prespecified the measure’s domains (symptoms, 
emotions, functioning, and treatment/prevention) before 
beginning the development process. Nevertheless, content 
validity of the measure in the CHE population was supported 
with focus groups (n = 34), during which the comprehensi-
bility and completeness of the draft measure were reviewed. 
In a preliminary psychometric evaluation of the QOLHEQ 
conducted in a longitudinal validation study of German 
patients with CHE (n = 316), internal consistency, test–retest 
reliability, construct validity, and discriminant validity were 
found to be acceptable [50]. Responsiveness to change was 
demonstrated among a subset of 154 patients who reported 
CHE severity that was much improved or much worse over 
a period of 4–6 weeks. The QOLHEQ was more sensitive 
to change in CHE severity than the DLQI, Skindex-17, or 
EuroQol-5 Dimensions (EQ-5D) [50]. Validation studies 
have been conducted in a cross-cultural setting and with a 
Japanese version of the measure [51, 52], providing addi-
tional support for its construct validity. The QOLHEQ also 
has been used in a 5-year registry evaluating the manage-
ment of patients with CHE [53].

4  Discussion

This study aimed to explore the key symptoms and impacts 
associated with AD and CHE in adult patients, review exist-
ing dermatology-specific PROMs used in the literature, and 
identify any gaps in the measures in use.

Based on the reviews conducted, several PROMs have 
been used to assess AD and CHE in clinical studies. 
Measures used included multidimensional assessments 
of HRQOL that were either AD-specific, skin-specific, or 

generic measures and single-item scales of key symptoms of 
AD using either an NRS, VAS, or VRS. The most frequently 
used measures in adult AD were the DLQI for HRQOL and 
single-item pruritus scales.

In CHE, clinical studies of alitretinoin used a patient 
global assessment of CHE control/severity consisting of a 
categorical scale (cleared, almost cleared, mild, moderate, 
severe), a pruritus VRS, a pain VAS, and the Skindex-29. A 
study of pimecrolimus 1% in CHE used a 4-point VRS for 
pruritus severity and burning severity, where 0 = absent and 
3 = severe [46].

In clinical studies of both AD and CHE, symptoms and 
dermatology-related QOL in the domains of daily activi-
ties, leisure, work and school, personal relationships, feel-
ings, and adverse effects of treatment are most commonly 
evaluated using the DLQI. Similarly, recent AD trials have 
employed a single-item, patient-reported 11-point Pruritus 
NRS. The AD-specific POEM is used often in AD trials 
to evaluate the frequency of specific symptoms (dryness, 
itching, flaking, cracking, bleeding, and weeping/oozing), as 
well as sleep disturbance. The CHE-specific QOLHEQ eval-
uates the level of bother of specific symptoms (pain, itch, 
affected sleep, fissuring, redness, bleeding, and dryness), 
as well as the impact of CHE on emotions, functioning, and 
treatment and prevention. Three of these measures have been 
included in regulatory labels of AD drugs: a Pruritus NRS 
(0–10 scale) for the FDA and EMA (dupilumab), the DLQI 
for the EMA (tacrolimus and dupilumab), and the POEM for 
the EMA (dupilumab).

Prior research has highlighted the limitations of clinician 
assessments in dermatology and has suggested that patient 
experience data may be underrepresented in dermatology 
in general [12, 54]. Although only patients can accurately 
report the intensity of symptoms such as pruritus and pain—
which likely are among the most bothersome symptoms 
associated with dermatologic diseases [55]—primary end-
points in clinical trials of AD, CHE, and other dermatologic 
diseases have traditionally been ClinROs [54].

The results of this review suggest that specific AD 
(e.g. itching, flaking, cracking) and CHE (e.g. pain, itch-
ing, fissuring) symptoms are being assessed with PROMs 
in increasing numbers of clinical trials. The use of these 
assessments appears to be part of a broader trend of more 
consistent assessment of symptoms using PROMs along-
side clinician-assessed signs in clinical trials. In addition, 
as therapeutic strategies in dermatology become more tar-
geted toward specific dermatologic symptoms and toward 
diseases affecting specific sites (e.g. CHE), future research 
should explore, through PROs, patients’ experiences with 
these symptoms and site-specific diseases and the changes 
with treatment that are most meaningful to them.

The assessment of PROs is evolving to better charac-
terize the key symptoms and impacts that patients with 
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dermatologic conditions experience, and regulatory agen-
cies have adopted a more patient-focused view of treatment 
benefit. Regulators increasingly expect evidence of treatment 
benefit not only in the primary symptom (e.g. pruritus) but 
also in secondary symptoms of AD. To explore a regula-
tory perspective, this review investigated PRO-related label 
claims, which usually are based on at least secondary end-
points in phase III clinical trials and, for the FDA, tend to 
rely on symptom-focused measures.

Some limitations of this study must be acknowledged. 
The literature search was conducted using a structured 
search strategy. In addition, studies were reviewed and 
included by a single reviewer. Finally, the definition of CHE 
is not standardized in the literature, potentially influencing 
patients’ impressions and descriptions of symptoms and lim-
iting the comparability of findings between studies.

5  Conclusions

The reliance on ClinRO measures as the basis for primary 
endpoints in clinical trials in AD and CHE suggests that 
health care providers and the industry may be missing cru-
cial information about treatment effectiveness and burden 
of disease from the patient perspective. It is important to 
capture the key symptoms reported by patients with AD and 
CHE to fully characterize the burden of these diseases and 
the potential for improvement with treatment. Preliminary 
research suggests that the key symptoms and impacts of AD 
and CHE differ, and the need for disease-specific PROMs for 
hand (and foot) eczema should be considered and based on 
further exploration of the experience of patients with site-
specific eczema.
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