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Abstract

Background: Atopic dermatitis (AD) significantly impacts health‐related
quality of life (HRQoL) in children and their caregiver(s)/family. Measures to

assess HRQoL include the Children's Dermatology Life Quality Index

(CDLQI), Infants' Dermatitis Quality of Life Index (IDQoL) and Dermatitis

Family Impact (DFI) questionnaire. Currently, there are no established

clinically meaningful within‐person change thresholds for these measures in

young children (6 months to 5 years) and their caregiver(s)/family.

Objectives: To determine the clinically meaningful within‐person change

thresholds for CDLQI (4–5 years), IDQoL (<4 years) and DFI scores in

children aged 6 months to 5 years with moderate‐to‐severe AD and their

caregiver(s)/family.

Methods: Data from the 16‐week, randomised, double‐blind, placebo‐
controlled, phase 3 LIBERTY AD PRESCHOOL part B study in children aged

6 months to 5 years were used. The anchor‐based method was used to assess

meaningful change thresholds for the three instruments, using the Caregiver

Global Impression of Disease (CGID; range: ‘no symptoms’ to ‘very severe’) as
the primary anchor, and Caregiver Global Impression of Change (CGIC;

range: ‘much better’ to ‘much worse’) as a supportive anchor.

Results: The mean CDLQI change scores were −6.3 and −9.5 based on CGID

1‐point improvement and CGIC improvement of ‘a little better’, respectively.
The mean IDQoL change scores were −5.6 and −3.4 based on the CGID and

CGIC anchors. The mean DFI change scores were −7.0 and −6.7 based on the

CGID and CGIC anchors.

Conclusions: Based on primary anchor findings, improvements of ≥6 points

on the CDLQI total score for children aged 4–5 years and on the IDQoL total

score for children aged <4 years were recommended as the clinically
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meaningful within‐person change thresholds in children with moderate‐to‐
severe AD. A 7‐point improvement on the DFI total score may be considered

as the meaningful threshold for the caregiver(s)/family of children aged 6

months to 5 years with moderate‐to‐severe AD.
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INTRODUCTION

Atopic dermatitis (AD) is a chronic, inflammatory skin
disease with a high disease burden.1,2 The prevalence of
diagnosed AD has been estimated to be 12.1% in children
aged 6 months to <6 years.3 AD has a profoundly negative
impact on health‐related quality of life (HRQoL), further
exacerbated in children with severe AD.4 The condition also
negatively impacts the HRQoL of caregiver(s) and families of
these young patients.5 Assessment of HRQoL is essential in
young patients (aged 6 months to 5 years) with AD, and is
estimated using the Children's Dermatology Life Quality
Index (CDLQI) in children aged 4 to <6 years and the
Infants' Dermatitis Quality of Life Index (IDQoL) in children
aged 6 months to <4 years.6–8 Furthermore, assessment of
the impact of AD on the wider family is important in these
young patients; the Dermatitis Family Impact (DFI)
questionnaire has been widely used for this purpose.8,9

A threshold of ≥6, ≥6–8 and ≥4 points for clinically
relevant within‐patient change has been established in
children aged 6–11 years, adolescents and adults with AD,
respectively, for the CDLQI/DLQI scores.10–12 Currently,
there are no established clinically meaningful within‐person
change thresholds for the CDLQI (in 4‐ to 5‐year‐olds),
IDQoL (in 6‐month‐ to <4‐year‐olds) or DFI to help interpret
scores in children aged 6 months to 5 years of age and their
caregiver(s)/family. The purpose of the current study was to
determine the clinically meaningful within‐person change in
scores on the CDLQI, IDQoL and DFI for children aged 6
months to 5 years with moderate‐to‐severe AD and their
caregiver(s)/family.

MATERIALS AND METHODS

Study design

The LIBERTY AD PRESCHOOL study (NCT03346434,
part B) was a phase 3, randomised trial including
children aged 6 months to 5 years with moderate‐to‐
severe AD whose disease was inadequately controlled

with topical medications or for whom topical treatment
was medically inadvisable.13 Patients were randomised
1:1 to receive either subcutaneous dupilumab every 4
weeks (n= 83) or matching placebo (n= 79) for 16
weeks. Dupilumab dosing was weight‐tiered, and pa-
tients who weighed between 5 and <15 kg received
200mg, while patients weighing between 15 and <30 kg
received 300mg. All children received concomitant low‐
potency topical corticosteroids (hydrocortisone acetate
1% cream). Data from both treatment arms were pooled
for the purpose of this analysis.

Instruments

The 10‐item CDLQI (score range 0–30) covers symptoms,
leisure activities, school or holiday time, personal
relationships, sleep, treatment side effects and emotional
reactions to having a skin disease.6 The 10‐item IDQoL
(score range 0–30) covers symptoms, mood, sleep, play,
family activities, mealtimes, treatments, and dressing and
bathing.8 The DFI questionnaire (score range 0–30)
assesses the impact of AD on caregiver(s)/family of
children affected by AD and comprises 10 questions
examining domains that may be impacted by AD
(housework, food preparation, sleep, family leisure
activity, shopping, expenditure, tiredness, emotional
distress, relationships and the impact of helping with
treatment).9

Estimation of within‐person change

Within‐person change in CDLQI, IDQoL and DFI
scores was evaluated from baseline to week 16. The
primary anchor measure was a Caregiver Global
Impression of Disease (CGID) scale, on which care-
givers rated their child's AD symptoms during the past
7 days on a 5‐point scale (‘no symptoms’, ‘mild’, ‘mod-
erate’, ‘severe’ or ‘very severe’). Two sets of results are
presented using this anchor measure: 1‐point and
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2‐point improvement from baseline to week 16.
A 7‐point Caregiver Global Impression of Change
(CGIC; ranging from ‘much better’ to ‘much worse’)
scale was used as a supportive anchor measure. Two
sets of results are presented using this anchor measure:
‘a little better’ and ‘moderately better’ at week 16.
Investigator's Global Assessment (IGA) and Eczema
Area and Severity Index were also evaluated as
candidate clinical anchors for this study, but they
showed lower associations with the target measures
than CGID and CGIC, thus confirming CGID and
CGIC as the more appropriate anchors to use. The
distribution‐based method was based on a one‐half
standard deviation (SD) at baseline and the standard
error of measurement (SEM).

RESULTS

Baseline characteristics from the LIBERTY AD PRE-
SCHOOL study have been published previously.13

Briefly, a large proportion (77%) had severe disease
(IGA score of 4) at baseline and one‐third (29%) of
patients had previously used systemic medications for
AD. Most patients (81%) had ≥1 concurrent type 2
inflammatory disease, suggesting a high disease burden
in this population.13

Overall, the primary anchor CGID had a high
magnitude of change correlation across all three instru-
ments. Both CGID change and CGIC were confirmed to
have acceptable levels of association (minimum recom-
mended correlation of 0.371) with the changes in CDLQI
total scores (r= 0.64 and 0.57, respectively), IDQoL total
scores (r= 0.76 and 0.64, respectively) and DFI total
scores (0.67 and 0.55, respectively), confirming CGID and
CGIC as acceptable anchor measures.14–16

In total, 84 and 66 patients were included in the
CDLQI and IDQoL analyses, respectively. Mean change
in CDLQI scores ranged from −6.3 to −12.2 based on
CGID 1‐ and 2‐point improvement from baseline to week
16, respectively. Mean change in CDLQI scores ranged
from −9.5 to −8.3 based on CGIC improvement of ‘a little
better’ and ‘moderately better’, respectively. For CDLQI,
the half SD at baseline was 2.9, and the SEM ranged from
2.4 to 3.3 (Table 1). Mean change in IDQoL scores ranged
from −5.6 based on a CGID 1‐point improvement to
−12.2 based on a CGID 2‐point improvement from
baseline to week 16. Mean change in IDQoL scores
ranged from −3.4 based on a CGIC improvement of ‘a
little better’ to −8.8 based on a CGIC improvement of
‘moderately better’. For IDQoL, the half SD at baseline
was 2.7, and the SEM ranged from 2.2 to 3.7 (Table 1).

A total of 158 patients and their caregiver(s)/families
were included in the DFI analyses. Mean change in DFI

TABLE 1 Within‐person change thresholds for CDLQI, IDQoL and DFI.

Method

Total score threshold characterising improvement

CDLQI (N= 84) IDQoL (N= 66) DFI (N= 158)

CGID change from baseline at
week 16

1‐point improvement: mean
(median), n

−6.3 (−5.5), 24 −5.6 (−4.5), 26 −7.0 (−6.0), 52

2‐point improvement: mean
(median), n

−12.2 (−12.0), 33 −12.2 (−11.0), 17 −12.2 (−12.5), 50

CGIC at week 16

A little better: mean
(median), n

−9.5 (−10.5), 10 −3.4 (−4.0), 11 −6.7 (−5.0), 26

Moderately better: mean
(median), n

−8.3 (−8.0), 23 −8.8 (−10.0), 10 −7.9 (−6.5), 34

Distribution‐based

Half‐SD at baseline −2.9 −2.7 −3.3

SEMa −3.3 to −2.4 −3.7 to −2.2 −3.1 to −2.7

Abbreviations: CDLQI, Children's Dermatology Life Quality Index; CGIC, Caregiver Global Impression of Change; CGID, Caregiver Global Impression of
Disease; DFI, Dermatitis Family Impact; ICC, intraclass correlation coefficient; IDQoL, Infants' Dermatitis Quality of Life Index; SD, standard deviation;
SEM, standard error of measurement.
a SEM = SD × (1 − ICC).baseline
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scores ranged from −7.0 based on a CGID 1‐point
improvement to −12.2 based on a CGID 2‐point
improvement from baseline to week 16. Mean change
in DFI scores ranged from −6.7 based on a CGIC
improvement of ‘a little better’ to −7.9 based on a CGIC
improvement of ‘moderately better’. The half SD at
baseline was 3.3, and the SEM ranged from 2.7 to 3.1
(Table 1).

DISCUSSION

There are currently no thresholds to interpret clinically
meaningful within‐person change in CDLQI, IDQoL and
DFI scores specifically for children aged 6 months to 5
years with moderate‐to‐severe AD and their caregiver(s)/
families. Establishing meaningful thresholds for within‐
person change in clinical measures can help healthcare
decision‐makers interpret and implement results during
their evidence‐based evaluation of the effectiveness of
therapies. We used data from the phase 3 LIBERTY AD
PRESCHOOL study to define thresholds in CDLQI,
IDQoL and DFI scores using anchor‐based and
distribution‐based methods.

The anchor‐based method is preferred by the US Food
and Drug Administration (FDA)17 and has been recom-
mended in the literature as a primary method for
estimating minimally important differences for HRQoL
measures.14–16 The distribution‐based method provided
lower thresholds than the anchor‐based threshold
estimates and was considered a supportive approach
based on guidance from the FDA.17

A limitation of this study is that thresholds were
derived using empirically driven data from patients aged
6 months to 5 years with moderate‐to‐severe AD and
their caregivers, and may not be appropriate for
extrapolation to other age groups or conditions.

In conclusion, based on a post hoc analysis of data
from the R668‐AD‐1539 (part B) LIBERTY AD PRE-
SCHOOL study, an individual score improvement of ≥6
points on the CDLQI total score is an appropriate
meaningful within‐person change threshold for children
aged 4 to 5 years with moderate‐to‐severe AD, consistent
with the threshold for the CDLQI previously identified
for patients with AD aged ≥6 to <12 years. An individual
score improvement of ≥6 points on the IDQoL total score
is an appropriate meaningful within‐person change
threshold for children aged up to 4 years with
moderate‐to‐severe AD. Finally, an individual score
improvement of ≥7 points on the DFI is an appropriate
threshold to define meaningful within‐person change for
caregiver(s)/families of children aged 6 months to 5 years
with moderate‐to‐severe AD. These instruments are used

in different dermatology conditions; further research is
required to evaluate these thresholds in other conditions.
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