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Abstract

Background: Multiple strategies have been used to evaluate minimal important change (MIC) of
Eczema Area and Severity Index (EASI) and Scoring Atopic Dermatitis (SCORAD). The
meaningfulness of these MIC is not well established across all AD severities.

Objectives: Determine the MIC of % and absolute improvement of EASI and SCORAD scores
in adults and children with AD.

Methods: We performed a prospective dermatology practice-based study using questionnaires
and evaluation by a dermatologist (n=826). An anchor-based approach was used to determine
thresholds for % and absolute MIC of EASI, SCORAD and O-SCORAD at follow-up from
baseline.

Results: One-grade improvements of Physician’s Global Assessment (PGA) and Validated
Investigator’s Global Assessment of AD (VIGA-AD) were associated with 50%, 35%, and 35%
decreases of EASI, SCORAD and objective-SCORAD, respectively. The thresholds for % MIC of
EASI (Kruskal-Wallis test, P=0.61), SCORAD (P=0.07) and O-SCORAD (P=0.09) were similar
across baseline AD severity. One-grade improvements of PGA and vIGA-AD were associated
with 14.0 and 14.9-point decreases of EASI; 19.9 and 14.9-point decreases of SCORAD; 15.5 and
17.4-point decreases of O-SCORAD. The thresholds for absolute MIC of EASI (P<0.001),
SCORAD (P=0.0001) and O-SCORAD (P<0.0001) significantly differed by baseline AD severity.
Percent and absolute MIC for EASI and SCORAD were associated with improvements of AD
symptoms and quality of life.
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Conclusions: EASI50, SCORAD35 and O-SCORAD35 were meaningful % MIC regardless of
baseline AD severity. Absolute MIC for EASI, SCORAD and O-SCORAD varied by baseline AD
severity.

Introduction

Atopic dermatitis (AD) is a heterogeneous disease with variable morphology and intensity of
lesions, including erythema, edema/papulation, excoriation, lichenification, and xerosis, as
well variable body surface area and distribution of lesions'=. There are numerous clinician-
reported outcome measures for AD severity, each encompassing different aspects of lesional
morphology and/or extent.

Eczema Area and Severity Index (EASI) and Scoring AD (SCORAD) are complex measures
that assess a weighted average of the severity of AD signs and extent of lesions 6-10, EAS|
was previously found to be valid and was recommended by the Harmonizing Outcome
Measures in Eczema (HOME) international consensus group to assess AD signs in clinical
trials11. SCORAD was also found to be valid for assessing AD severity and is used to
classify AD severity in the European consensus guidelines for AD.

Many different approaches have been used analyze improvement of EASI and SCORAD in
clinical trials and other research. One commonly used approach has been to examine the
relative or percent improvement of these scores using somewhat arbitrary cutoffs of 50%,
75% and 90% improvement 12 This approach has similarly been used to assess the Psoriasis
Area and Severity Index in psoriasis research 13, However, the meaningfulness of these
EASI and/or SCORAD thresholds is not well established.

In addition, thresholds for minimal important change (MIC) were established for absolute
improvements of EASI (6.6) and SCORAD (8.2) using data from clinical trial cohorts with
moderate-severe AD4, However, it is unclear whether such MIC values are appropriate
when assessing clinical improvement of patients with mild AD. For example, patients with
mild EASI scores, e.g. 5, cannot achieve a 6.6-point improvement. Moreover, there is a
wide-range of EASI and SCORAD scores that have previously been found to encompass
moderate to severe AD1%16, Thus, we sought to determine whether the previously
established MIC values perform consistently among patients with moderate and severe AD.
We hypothesized that different thresholds for MIC are more appropriate across different
patient populations and target severities. The smallest detectable change (SDC) is the
minimal change of a scale. SDC is required to properly evaluate whether the observed
change of scores over time is not just due to measurement error 17,

In this study, we sought to evaluate the thresholds for meaningful absolute and percent
improvement and SDC of EASI and SCORAD scores in adults and children with AD. In
addition, we sought to compare whether these thresholds performed equally well across
mild, moderate and severe AD. Finally, we sought to determine whether observed MIC for
EASI and SCORAD were clinically meaningful to patients.
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Methods
Study design

A prospective, dermatology practice-based study of children and adults was performed with
AD as defined by the Hanifin-Rajka diagnostic criterial®. Exclusion criteria included those
without a definite diagnosis of AD or being unwilling or unable to complete assessments.
Virtually all (>99%) patients who were invited agreed to participate. Patients received
standard of care follow-up and treatment, including emollients, prescription topical,
systemic and/or phototherapy, where appropriate.

Self-administered electronic surveys were completed by adult patients and parents of
pediatric patients of the eczema clinic at an academic medical center prior to their encounter.
Questionnaires were completed in the following order: Patient-reported Global Assessment
of AD severity (PtGA; “Would you describe your (child’s) atopic dermatitis or eczema as
clear, almost clear, mild, moderate, or severe?”)19, Numerical Rating Scale (NRS) for worst-
itch in the past 7 days (1 question each, range 0-10), Visual Analog Scale (VAS) itch and
sleep for Scoring AD (SCORAD) (1 question each, range 0-10), Patient Oriented Eczema
Measure (POEM) (7 questions, range: 0-28)20-25 and Dermatology Life Quality Index
(DLQI) (10 questions, range: 0-30, only for age =17 years)22:26-28,

Patients were assessed with full body skin examination by a dermatologist (JS). Validated
Investigator Global Assessment scale for Atopic Dermatitis (vVIGA-AD™) 29 and a gestalt
Physician’s Global Assessment (PGA)(range: O=clear, 1=almost clear, 2=mild, 3=moderate,
4=severe), Eczema Area and Severity Index (EASI; 4 signs [erythema, excoriation, swelling,
lichenification] on 4 body sites, range: 0-72)16:30-32 and objective component of the
SCORAD (0O-SCORAD; 6 signs [erythema, excoriation, swelling, oozing/crusting,
lichenification, dryness] on 8 bodly sites, no symptoms; range: 0-83)8.16.:31.32 yere the
clinically reported outcomes (ClinROs) examined.

Patients were enrolled sequentially between January, 2018 and September, 2019. The study
was approved by the institutional review boards of Northwestern University. Informed
consent was obtained electronically.

Statistical analysis

Summary statistics were estimated for baseline population characteristics. An anchor-based
approach was used to determine thresholds for MIC of EASI, SCORAD and O-SCORAD at
follow-up from baseline. The mean percent and absolute improvement of EASI, SCORAD
and O-SCORAD were calculated among patients with a 1-grade, 2-grade, and >3-grade
improvement of PtGA and vIGA-AD. The mean percent improvement of EASI, SCORAD
and O-SCORAD were also calculated in patients achieving vIGA-AD or PGA scores of
clear or almost clear with >2-grade improvement. Analyses were conducted overall and
stratified by baseline vVIGA-AD or PGA scores of mild, moderate or severe. Analysis of
variance was used to compare whether the MIC significantly differed between patients with
baseline severities. In addition, the above analyses were performed using PtGA as the anchor
to determine whether the observed thresholds were clinically meaningful to patients.

Br J Dermatol. Author manuscript; available in PMC 2022 May 01.
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The smallest detectable difference (SDC), i.e. the smallest change that can be detected above
measurement error, was determined in patients with unchanged physician-reported global
AD severity scores at follow-up using: 1.96 * V2 * standard error of measurement (SEM),
where SEM = SDpggleq * V(1-ICC agreement)33:34,

Floor- or ceiling-effects arise when an assessment has a lower or upper limit to the values it
can reliably measure. Floor effect occurs when responses on a measure, questionnaire or
scale cluster at the more negative health state end of the scale. Ceiling effect occurs when
responses on a measure or questionnaire cluster at the more positive health state end of the
scale. Floor or ceiling effects of total scores were considered present if 15% of responses fell
in the lowest or highest scores3°:36,

Finally, mean improvement of the PROMs POEM, SCORAD-sleep, NRS-itch and DLQI
were examined in those achieving 25-49%, 50-74%, 75-89% and 90% improvement and
with absolute improvement =MIC identified for EASI, SCORAD and O-SCORAD. T-tests
and analysis of variance were used to determine whether there were significant differences
of the PROM s in those achieving vs. not achieving these levels of improvement in EASI,
SCORAD and O-SCORAD.

The above statistical analyses were performed in SAS version 9.4.3 (SAS Institute, Cary,
IN). Complete case analysis was performed, i.e. missing values were excluded. A two-sided
P-value of 0.05 was considered statistically significant.

Patient characteristics

Overall, 826 patients (ages 8.8-96.8 years) with AD were assessed at follow-up (meanzstd.
dev. time to follow-up: 4.1+5.2 months), including 434 females (52.5%), 457 self-reported
Caucasians/whites (55.3%), with a meanzstd. dev. age at enroliment was 42.6+£19.3 years.

Baseline characteristics of AD severity are presented in Table 1.

MIC for % improvement of EASI, SCORAD and O-SCORAD

The threshold for MIC of % improvement of EASI (29.9% to 93.4%), SCORAD (27.2% to
75.1%) and O-SCORAD (26.2% to 78.9%) varied by the anchor and definition used (Figure
1A-C). For each anchor (PtGA, PGA and vIGA-AD), the thresholds for MIC were higher
with each level of improvement of the anchor. One-grade improvements of PGA and vIGA-
AD were associated with approximately 50%, 35%, and 35% decreases of EASI, SCORAD
and O-SCORAD, respectively. Two-grade improvements of PGA / vVIGA-AD were
associated with 75.0 / 83.2%, 53.0 / 63.2%, and 56.0 / 61.6% decreases of EASI, SCORAD
and O-SCORAD. Three-grade or more improvements of PGA / vIGA-AD were associated
with 93.4% / 93.2%, 69.6 / 75.1%, and 65.3 / 78.9% decreases of EASI, SCORAD and O-
SCORAD.

However, the MIC for % improvement of EASI (1-grade / 2-grade / =3-grade improvement:
29.9% / 54.7% / 62.5%), SCORAD (27.2% / 47.4% / 50.9%) and O-SCORAD (26.2% /
42.9% / 45.2%) were considerably lower when using improvement of PtGA as the anchor.

Br J Dermatol. Author manuscript; available in PMC 2022 May 01.
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Patients who achieved a PtGA / PGA / vIGA-AD scores of clear or almost clear with >2-
grade improvement also achieved 41.0% / 92.2% / 81.2% decrease of EASI, 46.3% / 67.7% /
59.5% decrease of SCORAD, and 39.2% / 65.9% / 62.9% decrease of O-SCORAD.

The thresholds for % MIC of EASI (P=0.61), SCORAD (P=0.07) and O-SCORAD (P=0.09)
were similar among patients with mild, moderate and severe baseline AD severity.

Improvement of PROMs with % improvement of EASI, SCORAD and O-SCORAD

There were stepwise and significant improvements of POEM, NRS-sleep, NRS-itch and
DLQI with increasing % improvement of EASI, SCORAD and O-SCORAD (P<0.0001 for
all) (Figure 2A—C). EASI90 was associated with greater improvement of PROMs than
EASI75. However, SCORAD90 and O-SCORAD90 were not associated with greater
improvement of PROMS compared to SCORAD75 and O-SCORADY7S5, respectively.

SDC and MIC for absolute change of EASI, SCORAD and O-SCORAD

The SDC for absolute change of EASI, SCORAD and O-SCORAD were 8.0, 11.6 and 9.9.
The threshold for absolute MIC of EASI (1.1 to 24.6), SCORAD (27.2 to 75.1) and O-
SCORAD (26.2 to 78.9) varied by the anchor and definition used (Figure 1D-F). For each
anchor (PtGA, PGA and vIGA-AD), the thresholds for MIC were higher with each level of
improvement of the anchor. One-grade improvements of PtGA, PGA and vIGA-AD were
associated with approximately 10.9, 14.0 and 14.9-point decreases of EASI; 16.6, 19.9 and
14.9-point decreases of SCORAD; 13.0, 15.5 and 17.4-point decreases of O-SCORAD,
respectively. Two- and =3-grade improvements of PtGA, PGA and VIGA-AD were
associated with even greater decreases of EASI, SCORAD and O-SCORAD.

The thresholds for absolute MIC of EASI (P<0.001), SCORAD (P=0.0001) and O-
SCORAD (P<0.0001) were significantly different between patients with mild, moderate and
severe baseline AD severity (Figure 3). The absolute MIC for EASI ranged from 1.1 to 7.9
in patients with mild AD, 8.7 to 13.5 in patients with moderate AD, and 15.4 to 24.2 in
patients with severe AD. The MIC for SCORAD ranged from 2.7 to 15.8 in patients with
mild AD, 17.5 to 23.3 in patients with moderate AD, and 22.3 to 29.2 in patients with severe
AD. Finally, the MIC for O-SCORAD ranged from 1.5 to 11.7 in patients with mild AD,
13.1 to 24.2 in patients with moderate AD, and 17.9 to 23.2 in patients with severe AD.

Floor or ceiling effects

The proportions of patients with lowest / highest values for EASI (6.1% / 0.3%), SCORAD
(0.8% / 0.2%) and O-SCORAD (2.3% / 0.2%) were below 15%, indicating there were no
floor- or ceiling-effects. However, in patients with baseline mild AD, floor-effects were
observed for EASI (20.0%), but not SCORAD (0.0%) or O-SCORAD (0.0%); there were no
ceiling-effects for these measures (0.0% for all). There were no floor- or ceiling-effects for
EASI, SCORAD or O-SCORAD among those with baseline moderate or severe AD.

Improvement of PROMs with absolute improvement of EASI, SCORAD and O-SCORAD

Achieving absolute MIC Improvement of EASI, SCORAD and O-SCORAD was associated
with significant decreases of POEM, SCORAD-sleep, NRS-itch and DLQI for all MIC

Br J Dermatol. Author manuscript; available in PMC 2022 May 01.
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thresholds tested (P<0.0001 for all). Greater numerical improvements of one or more
PROMs were observed at higher MIC thresholds for EASI, SCORAD and O-SCORAD in
this study compared with previously reported MIC (Figure 2E-F).

Discussion

This study found that several different MIC for EASI, SCORAD and O-SCORAD. EASI50
appears to be the most meaningful MIC for EASI, reflecting an approximately 1-grade
improvement of PGA and vIGA-AD and 2-grade improvement of PtGA. EASI75 reflects a
2-grade improvement of PGA and vIGA-AD. Whereas, EASI9O0 reflects a 23-grade
improvement and score of clear or almost clear with >2-grade improvement for PGA and
VIGA-AD. The thresholds for % MIC of SCORAD and O-SCORAD are lower than EASI.
SCORAD35 and O-SCORAD35 appear to be the most meaningful MIC for SCORAD and
O-SCORAD, reflecting a 1-grade improvement of PGA, VIGA-AD and PtGA. SCORAD50
and O-SCORADAO0 reflect an approximately 2-grade improvement of PGA and PtGA.
SCORAD75 and O-SCORADYS5 reflect a 3-grade improvement of PGA and vIGA-AD, and
score of clear or almost clear with =2-grade improvement for PGA, vIGA-AD and PtGA.

The SDC for absolute change of EASI, SCORAD and O-SCORAD were lower than most of
the respective MIC estimates, though some MIC estimates were lower than the SDC
particularly among patients with mild AD. The SDC must not be larger than the MIC in
order to determine whether a change of scores is clinically important and not merely due to
measurement errorl’. Those MIC that are below the SDC may not be valid and should not
be used. All thresholds for percent and absolute MIC of EASI, SCORAD and O-SCORAD
demonstrated clinical meaningfulness with significant improvements of AD symptoms and
QOL.

There were no floor- or ceiling-effects overall for EASI, SCORAD or O-SCORAD.
However, floor-effects were observed for EASI in patients with baseline mild AD,
suggesting that EASI may be less sensitive than SCORAD or O-SCORAD at detecting mild
AD; this is likely due to SCORAD and O-SCORAD including two additional signs (xerosis
and oozing/weeping) and SCORAD including two additional symptoms (itch and sleep
loss). These results are consistent with a previous study that found EASI to be a poorer
measurer than 0SCORAD when assessing patients with more limited disease32.
Consequently, EASI may be less responsive than SCORAD and O-SCORAD particularly in
mild AD patients.

The thresholds identified for absolute MIC of EASI, SCORAD and O-SCORAD were all
higher than —6.6, —8.2 and —8.7 previously reported from clinical trial data of moderate-
severe AD in children and/or adults. In addition, thresholds for absolute MIC of EASI,
SCORAD and O-SCORAD were significantly higher in more severe AD at baseline.
Together, these results suggest that different MIC thresholds may be warranted to correctly
evaluate absolute improvement of EASI, SCORAD and O-SCORAD in different target
populations. Whereas, MIC thresholds based on % improvement of EASI, SCORAD and O-
SCORAD were similar in patients with mild, moderate and severe baseline disease. That is,

Br J Dermatol. Author manuscript; available in PMC 2022 May 01.
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EASI50, EASI75 and EASI90 appear to have similar interpretations across patients with
mild to severe AD.

This study has several strengths, including large sample size, good representation across
gender, age, race/ethnicity and AD severity, testing of multiple multiple ClinROs and PROs
for AD, itch and QOL impact. There are some limitations. Patients were recruited from a
single academic center, which may limit generalizability. Additional studies are needed to
confirm these findings in a population-based and/or multicenter cohort.

In conclusion, improvements of 50%, 35% and 35% appear to be the most meaningful MIC
for EASI, SCORAD and O-SCORAD, respectively, and performed similarly among patients
with mild, moderate and severe AD at baseline. However, thresholds for absolute MIC of
EASI, SCORAD and O-SCORAD varied by baseline AD severity. As such, baseline AD
severity should be considered when selecting an absolute MIC threshold for analysis.
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What is already known about this topic?

. Most existing clinician-reported outcomes for atopic dermatitis severity are
not feasible or valid for use in clinical practice.

What does this study add?

. This study demonstrated that EASI50, SCORAD35 and O-SCORAD35
appear to be the most meaningful endpoints for EASI, SCORAD and O-
SCORAD in clinical practice. Whereas, minimal important change (MIC) for
absolute improvement of EASI, SCORAD and O-SCORAD varied by
baseline AD severity and may need to be selected based on the target
population.

. EASI50, SCORAD35 and O-SCORAD35 should be evaluated in future
studies of AD that use EASI and SCORAD.
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Figure 1. Meaningful % and absolute improvement Eczema Area and Severity Index (EASI),
Scoring Atopic Dermatitis (SCORAD) and objective component of SCORAD (O-SCORAD).

The percent (A, B, C) and absolute (D, E, F) improvement EASI (blue), SCORAD (orange)
and O-SCORAD (gray) stratified by 1-point, 2-point or =3-point improvements of Patient-

Reported Global Assessment (PtGA) (A, D), Physician’s Global Assessment (PGA) (B, E)

and Validated Investigator’s Global Assessment (vVIGA-AD) (C, F).
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Figure 2. Improvement of patient-reported outcome measures in patients achieving different
thresholds of % and absolute improvement Eczema Area and Severity Index (EASI), Scoring
Atopic Dermatitis (SCORAD) and objective component of SCORAD (O-SCORAD).

% improvement of Patient-Oriented Eczema Measure (POEM), Dermatology Life Quality
Index (DLQI), Numeric Rating Scale (NRS)-sleep and itch were stratified by %
improvement (A-C) or absolute improvement (D-F) of EASI (A, D), SCORAD (B, E) and

0-SCORAD (C, F).
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Figure 3. Meaningful absolute improvement Eczema Area and Severity Index (EASI), Scoring
Atopic Dermatitis (SCORAD) and objective component of SCORAD (O-SCORAD) differs by
baseline AD severity.

The absolute improvement of EASI (top row), SCORAD (middle row) and O-SCORAD
(bottom row) among patients achieving a 1-point improvement of Patient-Reported Global
Assessment (PtGA) (left column), Physician’s Global Assessment (PGA) (middle column)
and Validated Investigator’s Global Assessment (VIGA-AD) (right column) are presented
stratified by the baseline severity of the respective scores.
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Table 1.
Subject characteristics (n=826).
Variable Value
Demographics
Age (yr)
mean * std. dev. 426 £19.3
Min — max 8.8-96.8
Freq (%)
<12 37 (4.5%)
12-17 59 (7.1%)
>18 730 (88.4%)

Female sex — freq (%)

434 (52.5%)

Race/ethnicity — freq (%)

Caucasian/white

457 (55.3%)

African-American/black 71 (8.6%)

Hispanic 119 (14.4%)

Asian 179 (21.7%)
Level of education — freq (%)

High school or less 105 (12.7%)

Greater than high school

721 (87.3%)

Patient-reported outcomes

NRS worst-itch — median (min, max) 6 (0, 10)
NRS average-itch — median (min, max) 5 (0, 10)
POEM — median (min, max) 11 (0, 28)
Patient-reported global AD severity — freq (%)
Clear 4 (0.6%)
Almost clear 33 (4.6%)
Mild 244 (33.9%)
Moderate 225 (31.3%)
Severe 213 (29.6%)

Clinical-reported outcomes

EASI — median (min, max)

5.8 (0.0, 66.7)

Objective-SCORAD - median (min, max)

25.0 (0.0, 82.8)

SCORAD - median (min, max)

32.7 (0.0, 103.0)

VIGA-ADO® - freq (%)

Clear 30 (3.7%)

Almost clear 175 (21.5%)
Mild 112 (13.7%)
Moderate 393 (48.2%)
Severe 105 (12.9%)
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Variable Value
Physician-reported global AD severity — freq (%)
Clear 0 (0.0%)
Almost clear 34 (4.4%)
Mild 329 (42.5%)
Moderate 235 (30.4%)
Severe 176 (22.7%)
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