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Abstract

Background The validated Investigator Global Assessment for Atopic Dermatitis
(vIGA-ADTM) is a standardized severity assessment for use in clinical trials and
registries for atopic dermatitis (AD).
Objectives To investigate the reliability, validity, responsiveness and within-patient
meaningful change of the vIGA-AD.
Methods Data were analysed from adult patients with moderate-to-severe AD in
the BREEZE-AD1 (N = 624 patients; NCT03334396), BREEZE-AD2 (N = 615;
NCT03334422) and BREEZE-AD5 (N = 440; NCT03435081) phase III baricitinib
clinical studies.
Results Across studies, test–retest reliability for stable patients showed moderate-
to-good agreement [range of Kappa values for Patient Global Impression of
Severity–Atopic Dermatitis (PGI-S-AD), 0�516–0�639; for Eczema Area and Sever-
ity Index (EASI), 0�658–0�778]. Moderate-to-large correlations between vIGA-AD
and EASI or body surface area (range at baseline, 0�497–0�736; Week 16,
0�716–0�893) supported convergent validity. Known-groups validity was demon-
strated vs. EASI and PGI-S-AD (vIGA-AD for severe vs. moderate EASI categories
at baseline, P < 0�001). Responsiveness was demonstrated vs. EASI (P < 0�001
for much improved vs. improved and improved vs. stable). Anchor- and
distribution-based methods supported a vIGA-AD change of –1�0 as clinically
meaningful. These findings are limited to populations defined by the studies’
inclusion and exclusion criteria.
Conclusions The vIGA-AD demonstrated sufficient reliability, validity, responsive-
ness and interpretation standards for use in clinical trials.

What is already known about this topic?

• A description of the development of the validated Investigator Global Assessment

for Atopic Dermatitis (vIGA-ADTM) has been published previously.
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What does this study add?

• The current study validates the vIGA-AD by demonstrating appropriate test–retest
reliability, convergent validity, known-groups validity and responsiveness across

three baricitinib clinical studies.

• In addition, a 1-point change was identified as a clinically meaningful patient-

perceived change minimal clinically important difference in the vIGA-AD.

What are the clinical implications of the work?

• The vIGA-AD is a measure for investigator assessment of atopic dermatitis suitable

for use in clinical research.

Atopic dermatitis (AD) is a common chronic, inflammatory

skin disease with significant unmet medical need and several

novel treatments under development.1,2 At present, numerous

outcome measures are used in clinical trials of AD;3,4 however,

in a recent systematic review, only two of these instruments,

the Eczema Area and Severity Index (EASI)5 and the Scoring

Atopic Dermatitis (SCORAD) index6 were considered adequately

validated and recommended for use in clinical trials.4 As US

regulators require a single-item investigator global assessment

(IGA) among clinical trial endpoints for AD, a validated mea-

sure suitable for use across AD clinical trials is needed.

To address this need, the validated Investigator Global

Assessment for AD (vIGA-ADTM) was developed.7 The vIGA-AD

is a clinician-rated scale to assess the overall severity of AD

lesions at a given timepoint. It is scored from 0 (clear) to 4

(severe) based on four clinical features of AD lesions: ery-

thema, induration/papulation, lichenification and oozing/

crusting, and takes extent of disease into account. Expert con-

sensus was previously established around a 5-point IGA scale

including morphological descriptions, content validity, strong

interrater reliability and agreement, and the development of a

training module and certification.7 Uptake of the vIGA-AD as

a clinical outcome measure has been rapid: by January 2020,

over 4500 investigators from 48 countries had been trained

on the vIGA-AD, and it had been adopted by 13 sponsors for

use in 38 clinical trials.7

In order to support the psychometric validity and interpre-

tation of the vIGA-AD, data from three phase III clinical stud-

ies of baricitinib monotherapy for moderate-to-severe AD in

adults were used to assess the measure’s psychometric proper-

ties (test–retest reliability, validity and responsiveness) and to

provide an estimate of within-patient clinically meaningful

change, the meaningful change threshold.

Materials and methods

Patients

BREEZE-AD1 (clinicaltrials.gov NCT03334396), BREEZE-AD2

(NCT03334422) and BREEZE-AD5 (NCT03435081) were

phase III, multicentre, randomized, double-blind, placebo-

controlled, parallel-group, monotherapy studies evaluating the

efficacy and safety of baricitinib treatment for AD compared

with placebo worldwide. All studies evaluated patients aged ≥
18 years, diagnosed with moderate-to-severe AD for ≥ 12

months, who had responded inadequately to, or who were

intolerant of, topical therapy. Results for the BREEZE-AD1

(N = 624 patients) and -AD2 (N = 615) studies have been

reported previously.8 Both had a 16-week double-blinded

treatment period. Patients were randomized 2 : 1: 1 : 1 to

receive placebo once daily (QD) or baricitinib 1 mg QD,

baricitinib 2 mg QD or baricitinib 4 mg QD. BREEZE-AD5

(N = 440) had a 104-week double-blinded treatment period.

Patients were randomized 1 : 1 : 1 to receive placebo QD,

baricitinib 1 mg QD or baricitinib 2 mg QD.

The clinical studies were performed in compliance with the

International Conference on Harmonization Good Clinical

Practice Guidelines. All patients provided written informed

consent, and institutional review boards or ethics committees

approved the study protocol before each study started.

Analytical methods

The psychometric evaluation within the BREEZE-AD1, -AD2

and -AD5 studies employed blinded data. All analyses were

conducted on the full intent-to-treat population, or the rele-

vant intent-to-treat-derived population as specified in each

analysis. The performance of the vIGA-AD was evaluated with

respect to prespecified thresholds for acceptability. The vIGA-

AD was completed at every study visit associated with

clinician-rated outcomes (ClinROs).

Instruments included the following ClinROs and patient-

reported outcomes (PROs):

Body surface area (BSA): The BSA measurement is a

clinician-rated assessment of the percentage of BSA involved

with AD; it does not incorporate lesion severity.

Eczema Area and Severity Index (EASI): The EASI is a val-

idated, clinician-rated scoring system that grades the area and

severity of eczema across four body regions, with a total range

of 0–72.5

Patient-Oriented Eczema Measure (POEM): The POEM9 is

a seven-item, patient-reported questionnaire assessing AD/
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eczema-specific symptoms over the last week; each item is

scored 0 (no days) to 4 (every day) based on the number of

days affected.

Dermatology Life Quality Index (DLQI): The DLQI10 is a

10-item questionnaire assessing health-related quality of life

over the last week in patients with dermatological symptoms,

with each item scored for impact from not at all (0) to very

much (3).

Patient Global Impression of Severity – Atopic Dermati-

tis (PGI-S-AD): The PGI-S-AD is a single-item question ask-

ing the patient how they would rate their overall AD

symptoms over the past 24 h. The five categories of responses

range from ‘no symptoms’ to ‘severe’.

Psychometric analyses

Reliability (test–retest)

Test–retest reliability of the vIGA-AD was assessed in patients

who were stable during the interval between baseline and

Week 1, and between Weeks 4 and 8. Although there are no

perfect timepoints to assess test–retest reliability in a clinical

trial, based on phase II data, we anticipated few changes

occurring within the first week of the study, or between

Weeks 4 and 8.11 Test–retest reliability was assessed using

Cohen’s Kappa statistic with quadratic weighting.12 Kappa was

evaluated as: ≤ 0�21, low; 0�21–0�40, fair; 0�41–0�60, moder-

ate; 0�61–0�80, good; and ≥ 0�81, excellent.13 Stable patients

were defined in two ways: no change in single-timepoint

assessment of PGI-S-AD between visits; and change in EASI

score < 6�6 points [the minimal clinically important difference

(MCID) of the measure]11 between visits.

Convergent and divergent validity

Convergent and divergent validity between the vIGA-AD and

the EASI, BSA, POEM and DLQI were assessed using polyse-

rial correlations. Analyses were conducted on baseline

scores, with additional analyses conducted at Week 16.

Cohen’s conventions were used to interpret the absolute

value of the correlation results, where > 0�7 is large; 0�4–
0�7 is moderate; and < 0�4 is small.14–18 Relatively strong

correlations with the clinician-reported EASI and BSA would

support convergent validity, while weaker correlations with

the PROs (POEM and DLQI), which measure concepts more

distally related to AD symptoms, would support divergent

validity.

Known-groups validity

Known-groups (discriminant) validity was evaluated between

subgroups defined by the EASI and PGI-S-AD at baseline. The

following groups were prespecified: EASI ‘moderate to severe’

(scores > 7�0 to ≤ 50�0) and ‘very severe’ (scores > 50�0);19
and PGI-S-AD ‘no symptoms to mild symptoms’ (1–3) and

‘moderate to severe’ (4–5). Due to the inclusion criteria of

each study, no patients were classified as ‘clear to mild’

(≤ 7�0) on the EASI.

Both the ClinRO EASI and PGI-S-AD single-timepoint assess-

ment met the criteria for inclusion in this analysis of correla-

tion with the vIGA-AD above 0�35�20 EASI or PGI-S-AD

severity groups and vIGA-AD of 3 vs. 4 were evaluated using

two-by-two crosstabulation tables with the v2-test to assess

known-groups validity.

Responsiveness

Responsiveness was evaluated using nonparametric methods to

assess shift in vIGA-AD from baseline to Week 4 and baseline

to Week 16 within the four previously published change cate-

gories of the EASI (point change: < –13�2, much improved;

–13�2 to ≤ –6�6, improved; –6�6 to < 6�6, stable; and ≥ 6�6,
declined).19 Differences in vIGA-AD change scores between

groups were tested using pairwise two-sample Wilcoxon com-

parisons.

Clinically meaningful change

The PGI-S-AD was used as an anchor as the primary method

to interpret the meaningful change threshold in the vIGA-AD

score. Mean changes in vIGA-AD were compared with change

in the ‘minimal (–1)’, ‘marked (–2)’ and ‘very marked (–3 to

–4)’ improvement groups as defined by the uncollapsed PGI-

S-AD anchor groups at Week 16. Distribution-based methods

were used as a supportive measure.

Results

Baseline characteristics are shown by study for the overall

study populations in Table 1. The mean age across the studies

ranged from 34�7 to 39�5 years and the majority of patients

in each study were male. Over half of the patients in each

study were White (57�3–68�5%), with Asian patients being

the second largest racial group (18�5–30�4% across studies).

Black/African American patients were not substantially repre-

sented in the BREEZE-AD1 or BREEZE-AD2 studies but made

up 18�3% of the population in BREEZE-AD5. The mean time

since AD diagnosis ranged across studies from 23�6 to

25�7 years.

Reliability (test–retest)

Results assessing test–retest reliability based on Kappa values

are shown in Table 2. Across the BREEZE-AD1, BREEZE-AD2

and BREEZE-AD5 studies, for patients reporting no changes in

the PGI-S-AD, Kappa values ranged from 0�516 to 0�623 for

baseline to Week 1, and from 0�546 to 0�639 from Week 4

to Week 8 (both indicating moderate-to-good agreement).

For patients with EASI change < 6�6 (the MCID), Kappa statis-

tics ranged from 0�658 to 0�703 from baseline to Week 1 and

from 0�673 to 0�778 from Week 4 to Week 8, indicating

good agreement for both analyses.
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Convergent and divergent validity

Results for convergent and divergent validity of the vIGA-AD

relative to other clinical outcome measures are shown in

Table 3. At baseline, correlations with the vIGA-AD were

moderate to-large for EASI (range 0�689–0�736) and moderate

for BSA (0�497–0�567). At Week 16, correlations were large

for both EASI (range 0�826–0�893) and BSA (0�716–0�745);
these findings support convergent validity of the vIGA-AD. In

support of divergent validity were the small correlations

(range 0�297–0�365) found between the vIGA-AD and PRO

assessments (DLQI and POEM) at baseline, with moderate cor-

relations found at Week 16 (range 0�429–0�647).

Known-groups validity

Known-groups validity was assessed based on the ability of

the vIGA-AD to discriminate between subgroups of patients

with different underlying disease severity as measured by the

EASI and PGI-S-AD (Table 4). At baseline in all three studies,

patients with a vIGA score of 4 were significantly more likely

to have categorically worse disease severity based on either

the EASI or PGI-S-AD vs. patients with a vIGA of 3 (all

P < 0�01).

Responsiveness

In all three studies, the magnitude of improvement in the

vIGA-AD increased with greater improvement in the EASI,

demonstrating responsiveness of the vIGA-AD (Table 5 and

Table S1; see Supporting Information). In each study, for both

measures at Weeks 4 and 16, the ‘Much Improved’ group dif-

fered at P < 0�0001 from the ‘Improved’ group, and the

‘Improved’ group differed at P < 0�001 from the ‘Stable’

group.

Estimate of meaningful change

Anchor-based estimates compared changes in the vIGA-AD to

changes considered meaningful in the PGI-S-AD, using the

uncollapsed PGI-S-AD anchor groups at Week 16 (Table S2;

see Supporting Information). The overall clinical threshold for

minimal meaningful change was –1�00, for moderate change

–1�25 or –1�50, and for large change –1�75 or –2�00,

Table 2 Test–retest reliability of the validated Investigator’s Global Assessment for atopic dermatitis by study

Baseline to Week 1 Weeks 4–8

N Kappa (95% CI)a N Kappa (95% CI)a

BREEZE-AD1
PGI-S-AD 347 0�623 (0�551–0�696) 294 0�612 (0�541–0�682)
EASI 376 0�699 (0�636–0�761) 402 0�777 (0�733–0�821)

BREEZE-AD2

PGI-S-AD 289 0�516 (0�432–0�600) 275 0�639 (0�570–0�707)
EASI 313 0�658 (0�582–0�735) 382 0�778 (0�730–0�826)

BREEZE-AD5

PGI-S-AD 193 0�594 (0�493–0�695) 190 0�546 (0�456–0�636)
EASI 270 0�703 (0�624–0�783) 280 0�673 (0�607–0�740)

CI, confidence interval; EASI, Eczema Area and Severity Index; N, number of total patients; PGI-S-AD, Patient Global Impression of Severity–

Atopic Dermatitis aCohen’s Kappa was evaluated as: ≤ 0�21, low; 0�21–0�40, fair; 0�41–0�60, moderate; 0�61–0�80, good; and ≥ 0�81, excel-
lent.

Table 1 Baseline characteristics of patients by study

BREEZE-AD1 N = 624 BREEZE-AD2 N = 615 BREEZE-AD5 N = 440

Age, mean (SD) 35�6 (12�8) 34�7 (12�8) 39�5 (16�1)
Sex, n (%) female 233 (37�3) 234 (38�0) 216 (49�1)
Race, n (%)

White 366 (58�9) 421 (68�5) 251 (57�3)
Asian 189 (30�4) 183 (29�8) 81 (18�5)
Black/African American 2 (0�3) 0 80 (18�3)
American Indian/Alaska Native 30 (4�8) 0 6 (1�4)
Native Hawaiian or Other Pacific Islander 0 1 (0�2) 2 (0�5)
Multiple 34 (5�5) 10 (1�6) 18 (4�1)
Other/missing 3 0 2

Years since diagnosis, mean (SD; min–max) 25�7 (15�1; 1–76) 24�2 (13�9; 1–72) 23�6 (16�7; 1–76)
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indicating that a reduction of 1�0 in the vIGA-AD is consistent

with a small but perceptible change in patient-perceived sever-

ity. Distribution-based methods gave estimates of –0�25 (0�5
baseline SD) and –0�65 (minimal detectable change with 95%

confidence) (data not shown), indicating that a change of –
1�0 was above the measurement error. Thus, –1�0 was deter-

mined to be an estimate of minimal clinically meaningful

change. This meaningful change threshold can be used as a

responder definition in clinical trial responder analyses to

determine the difference in meaningful, patient-perceived

improvement between treatment arms.

Discussion

IGAs are relatively easy to complete, holistic measures of dis-

ease severity.21 IGAs have served as primary endpoints for AD

in clinical trials, including registrational studies, and may be

required by regulatory agencies in support of other validated

Table 4 Known-groups validity of the vIGA-AD based on EASI and PGI-S-AD subgroups at baseline

EASI PGI-S-AD

> 7 to ≤ 50

(moderate to severe) > 50 (very severe)

1–3
(none-to-mild symptoms)

4 or 5

(moderate-to-severe symptoms)

BREEZE-AD1

Sample size 562 59 168 436
vIGA-AD = 3 at baseline, n (%) 357 (63�5) 3 (5�1) 126 (75�0) 224 (51�4)
vIGA-AD = 4 at baseline, n (%) 205 (36�5) 56 (94�9) 42 (25�0) 212 (48�6)
Innovaderm Research Inc.,

Montrealv2-testa
74�84 27�77

P-valuea – < 0�0001 – < 0�0001

BREEZE-AD2

Sample size 527 85 151 439
vIGA-AD = 3 at baseline, n (%) 299 (56�7) 4 (4�7) 102 (67�5) 195 (44�4)
vIGA-AD = 4 at baseline, n (%) 228 (43�3) 81 (95�3) 49 (32�5) 244 (55�6)
v2-testa 79�27 24�05
P-valuea – < 0�0001 – < 0�0001

BREEZE-AD5

Sample size 412 25 104 309
vIGA-AD = 3 at baseline, n (%) 254 (61�7) 0 (0) 75 (72�1) 167 (54�0)
vIGA-AD = 4 at baseline, n (%) 158 (38�3) 25 (100) 29 (27�9) 142 (46�0)
v2-testa 36�81 10�47
P-valuea – < 0�0001 – 0�0012

EASI, Eczema Area and Severity Index; PGI-S-AD, Patient Global Impression of Severity – Atopic Dermatitis; vIGA-AD, validated Investigator’s

Global Assessment for AD. aBetween-group comparisons based on v2-test analysis of two-by-two crosstabulation tables.

Table 3 Convergent and divergent validity – correlation of clinician- and patient-reported measures with the validated Investigator’s Global Assess-

ment for atopic dermatitis (vIGA-AD)

BREEZE-AD1a BREEZE-AD2a BREEZE-AD5a

Baseline Week 16 Baseline Week 16 Baseline Week 16

Clinician-reported outcomes

EASI 0�708 0�870 0�689 0�826 0�736 0�893
BSA 0�497 0�716 0�555 0�735 0�567 0�745
Patient-reported outcomes
DLQI 0�305 0�439 0�297 0�429 0�307 0�555
POEM 0�304 0�499 0�365 0�542 0�311 0�647

BSA, body surface area; DLQI, Dermatology Quality of Life Index; EASI, Eczema Area and Severity Index; POEM, Patient-Oriented Eczema

Measure aPolyserial correlation coefficients were calculated as correlations between vIGA-AD and continuous reference measures EASI, BSA,

DLQI and POEM. Concurrent validity was small if the resulting coefficient was < 0�4, moderate if the coefficient was >0�4 to 0�7, and large

if the coefficient was > 0�7.
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measures such as the EASI.7 However, prior to the develop-

ment of the vIGA-AD, no single global scale had been ade-

quately validated to encourage widespread adoption across

study sponsors, and thus allow for harmonization across clini-

cal development programmes. A prior report described the

development and initial validation of the vIGA-AD, indicating

strong inter- and intrarater reliability, and the measure has

been widely adopted in clinical studies of AD across multiple

compounds and sponsors.7 The present results, based on data

from three phase III clinical trials in adult patients with

moderate-to-severe AD, support this by demonstrating that the

single-item vIGA-AD has appropriate reliability, validity and

responsiveness for use as a primary endpoint in randomized

clinical trials in moderate-to-severe AD in adults.

In the present study, reliability was confirmed by the

moderate-to-good agreement found among stable patients

using both 1-week and 4-week intervals. Validity of the vIGA-

AD was demonstrated by confirmation of the a priori

hypotheses of convergent validity, as correlations with

clinician-reported EASI and BSA were moderate-to-large at

baseline and large at Week 16, and divergent validity, as smal-

ler correlations were observed with PROs (POEM and DLQI),

demonstrating uniqueness of the vIGA-AD concept in compar-

ison with these measures. Validity of the vIGA-AD was also

demonstrated by the degree to which the vIGA-AD distin-

guished groups under a priori hypotheses for known groups

such that patients with higher EASI and PGI-S-AD scores had

significantly worse overall disease severity (higher average

vIGA-AD) in the respective severe categories compared with

moderate categories. Responsiveness was demonstrated by the

finding of statistically significant differences when comparing

mean changes in vIGA-AD between ‘Much Improved’ and

‘Improved’ and ‘Improved’ and ‘Stable’ groups based on EASI.

Finally, anchor- and distribution-based analyses demonstrated

that a 1-point reduction for the vIGA-AD would be an appro-

priate criterion to interpret treatment benefit in patients with

AD.

IGAs represent a measure of disease severity at a single

timepoint and are relatively easy to complete; however, they

do not necessarily incorporate extent, which is an important

consideration in assessing AD. While the vIGA-AD does sug-

gest that extent be used to differentiate between severity

scores in cases where morphology is intermediate between

categories, other clinical assessments such as EASI may incor-

porate this information in greater detail. Some differences do

exist between AD-specific clinical measures, and not all mor-

phological descriptors or manifestations of AD are fully cap-

tured in any assessment; for example, manifestations of

scratching are captured in the EASI but not the vIGA-AD,

which is a limitation.

The present results are limited to the study populations

assessed here, which included only adult patients with

moderate-to-severe AD. Additional studies would be needed to

validate the vIGA-AD for use in children and adolescents, and

in patients with mild AD. A single-timepoint comparison of

measures including the vIGA-AD has been reported in chil-

dren; the results included a strong correlation between vIGA-

AD and BSA, EASI and SCORAD, with even stronger correla-

tions shown for those measures with the multiplied product

of vIGA by BSA.22 An additional limitation of our study is that

a patient-reported assessment (PGI-S-AD) was used for calcula-

tion of meaningful change, while a clinician-reported measure

Table 5 Within-group change scores for responsiveness of the validated Investigator’s Global Assessment for atopic dermatitis (vIGA-AD) to

change on the Eczema Area and Severity Index (EASI) between baseline and Week 16

EASI groups at Week 16 (point change)

Much improved (< –13�2) Improved (–13�2 to ≤ –6�6) Stable (–6�6 to < 6�6) Declined (≥ 6�6)
BREEZE-AD1

Sample size 320 125 106 16
Mean (SD) change in vIGA-AD –1�39 (0�830) –0�58 (0�721) –0�23 (0�484) 0�38 (0�500)
Median change in vIGA-AD –1�00 –1�00 0�00 0�00
Between-group comparisonsa – < 0�0001 0�0002 0�0002

BREEZE-AD2

Sample size 338 99 96 21
Mean (SD) change in vIGA-AD –1�43 (0�870) –0�62 (0�634) –0�20 (0�609) 0�10 (0�539)
Median change in vIGA-AD –1�00 –1�00 0�00 0�00
Between-group comparisonsa – < 0�0001 < 0�0001 0�1876

BREEZE-AD5

Sample size 195 86 68 18
Mean (SD) change in vIGA-AD –1�59 (0�944) –0�52 (0�608) –0�06 (0�596) 0�06 (0�539)
Median change in vIGA-AD –2�00 –1�00 0�00 0�00
Between-group comparisonsa – < 0�0001 < 0�0001 0�8771
aThe P-value for the pairwise comparisons between consecutive severity groups was derived from pairwise Wilcoxon comparisons assessing

differences in score change between adjacent groups (Improved vs. Much improved; Stable vs. Improved; Declined vs. Stable).
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would arguably be more appropriate given that the measure is

a ClinRO. Nevertheless, this use of a patient-reported assess-

ment to assess meaningful change provides the level of change

which is meaningful from the patient’s perspective. In addi-

tion, prior validation work of MCID for clinician-reported

assessments of skin inflammation, such as EASI, have used dif-

ferent IGAs in their validation, which could introduce bias

when using meaningful changes in EASI to validate those for

the vIGA-AD. Bias may also be introduced based on the order

in which the disease severity assessments are completed in a

study. In the BREEZE-AD programme, investigators were

required to complete the vIGA-AD assessment first, before

proceeding to assessment of disease severity by EASI and

SCORAD. Moreover, while the acknowledged regulatory end-

point is vIGA-AD (0, 1), with at least a 2-point improvement,

the results of this study suggest that a smaller change (i.e. a

1-point change from a score of 3 or 4) is meaningful from

the patient’s perspective.

In summary, the evidence provided demonstrates that the

vIGA-AD has sufficient reliability, validity, responsiveness and

interpretation standards to be considered a well-defined and

reliable clinician-reported instrument. These findings indicate

that it is suitable to be used in clinical trials, and to evaluate

labelling claims in patients with moderate-to-severe AD.
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