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Development and validation of a
caregiver-reported Numeric Rating
Scale for measuring worst scratch/
itch in patients aged 6 months to
younger than 6 years with atopic
dermatitis
To the Editor: In patients with atopic dermatitis (AD),
reductionof itch is a key therapeutic goal and amarker
ª 2023 by the American Academy of Dermatology, Inc. Published by

Elsevier Inc. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/3.0/).
of treatment benefit.1 Worst Itch Scale is a validated
scale for self-evaluation of itch in children aged 6-11
with AD.2 For patients without the cognitive capacity
to self-report itch, such as younger children, the US
Food and Drug Administration (FDA) supports
observer-reported outcome measures.3

The aim of this study was to develop and validate a
caregiver-reported worst scratch/itch Numeric Rating
Scale (WSI-NRS) and empirically derive a meaningful
within-patient change threshold for patients with AD
aged 6 months to\6 years (Supplementary Material,
available viaMendeley at https://data.mendeley.com/
datasets/fzz446rngc/1).

The single-item caregiver-reported WSI-NRS
wording was adapted from the Peak Pruritus NRS.4

Psychometric evaluation used data from part B of
LIBERTY AD PRESCHOOL (NCT03346434; RD668-
AD-1539), a 16-week, randomized, double-blind,
parallel-group, placebo-controlled phase 3 study of
dupilumab plus topical corticosteroids in patients
aged 6 months to\6 years with moderate-to-severe
AD.5

Interviews were conducted with 24 caregivers
(mean age 34 years). Among their children, 21%
were aged 6 months to\2 years, 46% 2 to\4 years,
and 33% 4 to\6 years. During concept elicitation, all
caregivers described observing their child ‘‘scratch’’
or ‘‘itch’’ the AD-affected area. During cognitive
debriefing, all caregivers reported the WSI-NRS clear
and easy to understand, consistently interpreted the
24-hour recall period used, and found it easy to recall
their child’s worst scratching/itching, without diffi-
culty distinguishing between the numeric response
options (0 [no scratching/itching] to 10 [worst
scratching/itching]).

The testeretest reliability intraclass correlation
coefficient for the weekly WSI-NRS scores during
the last 2 weeks of the treatment period was 0.94
(95% CI 0.89, 0.96; n ¼ 58), well above the accepted
0.70 threshold for reliability.

Convergent/discriminant validity results for WSI-
NRS scores (Table I; Supplementary Material; Table I,
available via Mendeley at https://data.mendeley.
com/datasets/fzz446rngc/1) showed strong correla-
tions at study week 16 (r $ 0.7) with skin pain NRS,
SCORing AD (SCORAD) itch Visual Analog Scales
(VAS), Infant Dermatology Quality of Life itching/
scratching, and Caregiver Global Impression of
Disease, and moderate correlations (r ¼ 0.3 to\0.7)
with Children’s Dermatology Life Quality Index itch/
scratch/pain, Patient-Oriented Eczema Measure itch,
and sleep quality NRS, providing evidence of conver-
gent validity. Correlations between WSI-NRS and the
clinician-reported outcome measures (SCORAD
objective, Eczema Area and Severity Index, and
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Table I. Convergent/discriminant validity and responsiveness correlations

Correlation coefficient* (95% CI)

Convergent/discriminant validity Responsiveness

Baseline Week 16

Change from baseline

to week 16

Caregiver-reported
outcomes

Skin pain NRS 0.70y (0.61, 0.77) (n = 158) 0.89y (0.85, 0.92) (n = 136) 0.91y (0.87, 0.93) (n = 135)
Sleep quality NRS �0.34y (�0.47, �0.19) (n = 159) �0.54y (�0.65, �0.41) (n = 131) �0.44y (�0.56, �0.28) (n = 131)
CGID 0.40y (0.26, 0.52) (n = 161) 0.72y (0.63, 0.79) (n = 137) 0.66y (0.55, 0.74) (n = 137)
CGIC NAz NAz 0.60y (0.48, 0.70) (n = 137)
SCORAD itch VAS 0.50y (0.38, 0.61) (n = 161) 0.81y (0.75, 0.86) (n = 136) 0.72y (0.63, 0.79) (n = 136)
SCORAD
sleeplessness VAS

0.19y (0.04, 0.34) (n = 161) 0.67y (0.57, 0.75) (n = 136) 0.59y (0.46, 0.69) (n = 136)

POEM itch 0.10 (�0.06, 0.25) (n = 161) 0.65y (0.54, 0.74) (n = 137) 0.58y (0.45, 0.68) (n = 137)
POEM total 0.22y (0.07, 0.36) (n = 161) 0.67y (0.57, 0.76) (n = 137) 0.63y (0.52, 0.72) (n = 137)

Clinician-reported
outcomes

SCORAD objective 0.14 (�0.01, 0.29) (n = 161) 0.63y (0.51, 0.72) (n = 136) 0.55y (0.41, 0.65) (n = 136)
EASI total 0.12 (�0.03, 0.27) (n = 161) 0.55y (0.42, 0.66) (n = 137) 0.41y (0.25, 0.54) (n = 137)
IGA NAx 0.53y (0.40, 0.64) (n = 137) 0.43y (0.28, 0.56) (n = 137)

CGIC, Caregiver Global Assessment of Change; CGID, Caregiver Global Assessment of Disease; EASI, Eczema Area and Severity Index; IGA,

Investigator’s Global Assessment; NA, not applicable; NRS, Numeric Rating Scale; POEM, Patient-Oriented Eczema Measure; SCORAD, SCORing

Atopic Dermatitis; VAS, Visual Analog Scale.

*Correlations of\0.3 were considered small, 0.3 to\0.7 moderate, 0.7 to\0.9 strong, and $0.9 very strong.
yP\ .05 (Pearson correlation).
zDue to CGIC being change from baseline to week 16.
xCorrelational analysis was not appropriate because of the baseline requirement (i.e., IGA $ 3).

Table II. Meaningful within-patient change threshold characterizing improvement

Anchor-based estimates: mean change from baseline to week 16 in WSI-NRS for anchor group

Median Mean

CGID
1-point improvement* (n = 44) �1.9 �2.1
2-pointimprovementy (n = 45) �4.4 �4.1

CGIC at week 16
A little bettery (n = 21) �1.7 �2.3
Moderately bettery (n = 33) �2.3 �3.0

EASI response at week 16
EASI 50-74% improvementy (n = 27) �3.0 �3.4
EASI 75-89% improvementy (n = 37) �3.3 �3.3

IGA response at week 16
IGA = 1y (n = 21) �4.9 �4.4
1-point improvementy (n = 55) �2.3 �2.8
2-point improvementy (n = 37) �4.3 �4.0

Distribution-based estimate
Half-SD at baselinez �0.70
Standardized error of measurement �0.36, �0.99

CGIC, Caregiver Global Impression of Change; CGID, Caregiver Global Impression of Disease; EASI, Eczema Area and Severity Index; IGA,

Investigator’s Global Assessment; NRS, Numeric Rating Scale; SD, standard deviation; WSI, worst scratch/itch.

*Primary anchor-based.
ySupplementary anchor-based.
zComputed using SD at baseline ¼ 1.40 using intraclass correlation coefficients 0.935 and 0.498.
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Investigator Global Assessment) tended to be lower
(r ¼ 0.53-0.63), providing evidence of discriminant
validity of the WSI-NRS at week 16 (Table I).
The consistent score patterns and significant
differences between patients at the known group
levels tested at week 16 provide strong support for
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the discriminating ability of the WSI-NRS
(Supplementary Material; Table II, available via
Mendeley at https://data.mendeley.com/datasets/
fzz446rngc/1). The moderate-to-strong correlations
of change and large standardized overall effect sizes
of change (�2.16 and �1.21) from baseline to week
16 between WSI-NRS and supporting measures sup-
port the responsiveness of the WSI-NRS
(Supplementary Material; Table III, available via
Mendeley at https://data.mendeley.com/datasets/
fzz446rngc/1).

The meaningful within-patient change threshold
was estimated to be 3-4 points (Table II).

In conclusion, the WSI-NRS is a well-defined,
reliable, sensitive, and valid scale for caregiver
evaluation of pruritus in children aged 6 months to
\6 years with moderate-to-severe AD.
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Anti-SS-A antibody is a potential
predictor of severe Stevens-Johnson
syndrome and toxic epidermal
necrolysis: A retrospective cohort
study
To the Editor: Stevens-Johnson syndrome (SJS)/toxic
epidermal necrolysis (TEN) is a life-threateningmuco-
cutaneous adverse reaction for which biomarkers are
required to predict their severity and outcomes. In our
clinical experience, patients with severe SJS/TEN
frequently test positive for anti-SS-A antibody. This
study aimed to investigatewhether anti-SS-Apositivity
predicts disease severity andmortality in patients with
SJS/TEN.

This retrospective cohort study included 64 pa-
tients with SJS (n ¼ 37), SJS/TEN overlap (n ¼ 5) or
TEN (n ¼ 22). Assessments and analyses are detailed
in Supplementary Methods, available via Mendeley at
https://doi.org/10.17632/83mxb7ydpw.1. Only 4 pa-
tients had a history of autoimmune diseases associ-
ated with anti-SS-A or antinuclear antibody
production prior to SJS/TEN onset. Thirteen patients
tested positive for anti-SS-A at SJS/TEN onset
(Supplementary Table I, available via Mendeley at
ª 2023 by the American Academy of Dermatology, Inc.
https://doi.org/10.17632/83mxb7ydpw.1). Anti-SS-A
positivity and titers were significantly higher in
patients with SJS/TEN overlap and TEN than in those
with SJS. No autoantibody production-related drugs1

were included among anti-SS-A-positive patients in
whom the culprit drug was identified
(Supplementary Table I and II, available via
Mendeley at https://doi.org/10.17632/83mxb7ydpw.
1). Patients with extensive maximum detachment,
prolonged hospitalization, and severe mucosal
involvement had significantly higher anti-SS-A, with
extensive maximum detachment and prolonged hos-
pitalization showing a positive correlation with anti-
SS-A titers (Fig 1, Supplementary Figs 1 and 2,
available via Mendeley at https://doi.org/10.17632/
83mxb7ydpw.1). Notably, severe ocular involvement
was significantly associated with anti-SS-A
(Supplementary Fig 3, available via Mendeley at
https://doi.org/10.17632/83mxb7ydpw.1).

Sequential samples obtained from 9 patients after
recovery were analyzed to determine whether the
anti-SS-A levels were episodic or persistent.
All patients, except for one with SJS accompanied
by systemic lupus erythematosus, exhibited
significantly decreased anti-SS-A levels after
recovery (Supplementary Fig 4, available via
Mendeley at https://doi.org/10.17632/83mxb7ydpw.
1). Furthermore, poor outcomes, defined as death or
severe sequelae, was significantly associated with
anti-SS-A (Supplementary Fig 5, available via
Mendeley at https://doi.org/10.17632/83mxb7ydp
w.1).

Finally, risk ratios were calculated for disease
severity and outcomes in anti-SS-A-positive patients
(Table I). The risk ratios for maximum detachment
area[30%, prolonged hospitalization[30 days and
[60 days, and severe ocular involvement were
higher in the anti-SS-A-positive group than in the
anti-SS-A-negative group, suggesting that anti-SS-A
was a significant predictor of severity. Additionally,
anti-SS-A positivity was identified as a predictor of
poor outcomes.

Anti-SS-A has 2 target proteins—namely, Ro52
and Ro60.2 The anti-SS-A detected in this study
was anti-Ro60. Ro60, a component of cytoplasmic
ribonucleoprotein complexes, has been implicated
in autoantibody production and possibly plays
important roles in the immunopathology of auto-
immune diseases.3,4 Currently, it remains unclear
whether anti-SS-A elevation is attributable to the
abnormal immune status of SJS/TEN or whether
the presence of anti-SS-A is an aggravating factor
for SJS/TEN. Anti-SS-A significantly decreased after
recovery, and only a few anti-SS-A-positive pa-
tients with SJS/TEN had a history of autoimmune
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