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Summary

Background Accurate assessment of atopic dermatitis (AD) severity is critical when
initiating and monitoring therapy. Use of existing research tools such as the
Eczema Area and Severity Index (EASI) and Scoring Atopic Dermatitis (SCORAD)
is complex and time-consuming in clinical practice. A previous analysis found
the product of validated Investigator’s Global Assessment (vIGA) and affected
body surface area (BSA) to be an accurate and practical tool for routine assess-
ment of paediatric AD.
Objective To evaluate the IGAxBSA composite as an alternative to EASI or SCORAD
for assessment of AD disease severity and disease responsiveness.
Methods The relationship between IGAxBSA, EASI and SCORAD was assessed in a
post hoc analysis of pooled data from the dupilumab clinical trial programme in
adult and paediatric patients with moderate-to-severe AD who had received dupi-
lumab or placebo, with or without topical corticosteroids (TCS). The trials are
registered at ClinicalTrials.gov and EudraCT: LIBERTY AD SOLO 1
(NCT02277743, 2014-001198-15), LIBERTY AD SOLO 2 (NCT02277769,
2014-002619-40), LIBERTY AD SOLO-CONTINUE (NCT02395133, 2014-
003384-38), LIBERTY AD CHRONOS (NCT02260986, 2013-003254-24), LIB-
ERTY AD CAFÉ (NCT02755649, 2015-002653-35), LIBERTY AD ADOL
(NCT03054428, 2015-004458-16), LIBERTY AD PEDS (NCT03345914, 2016-
004997-16), LIBERTY AD OLE (NCT01949311, 2013-001449-15) and LIBERTY
AD PEDS OLE (NCT02612454, 2015-001396-40).
Results Using datapoints from pooled dupilumab randomized controlled trials
(n = 3473) and open-label extension trials (n = 3045), we found that IGAxBSA
correlated well with EASI and SCORAD, irrespective of treatment group and race
(white, Asian, black). IGAxBSA correlated better with objective measures (EASI,
SCORAD) than with patient- or caregiver-reported subjective measures. IGAxBSA
correlated strongly with EASI and SCORAD in assessing disease change over time
(r = 0�90, r = 0�76, respectively; P < 0�0001), and concordance between
IGAxBSA-50/75/90 and EASI-50/75/90 was excellent (88–94%).
Conclusions IGAxBSA is a valid alternative for assessment of AD disease severity and
response over time, compared with EASI or SCORAD in patients with AD, irre-
spective of race.

What is already known about this topic?

• Accurate assessment of atopic dermatitis (AD) severity is critical for both initiating

and monitoring therapy.
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• Existing metrics to measure the severity of AD, such as the Eczema Area and Sever-

ity Index (EASI) and Scoring Atopic Dermatitis (SCORAD), are complex and time-

consuming in clinical practice.

• Previous analysis found the product of validated Investigator’s Global Assessment

(vIGA) and involved body surface area (BSA) to be an accurate and practical tool

for routine assessment of AD in small cohorts of patients.

What does this study add?

• We confirmed, in a large sample of patient data, that IGAxBSA can be used as a

surrogate metric for EASI and SCORAD in assessing disease severity and monitoring

treatment response.

• Factors such as race and treatment used did not affect the validity of IGAxBSA.

What are the clinical implications of this work?

• IGAxBSA is an alternative measure for the rapid and routine assessment of disease

severity and improvement over time in routine clinical practice

• IGAxBSA is less complex and quicker to perform than EASI or SCORAD in patients

with AD, regardless of race.

Assessment of atopic dermatitis (AD) disease severity is impor-

tant in selecting appropriate therapy, as well as in evaluating

therapeutic responsiveness in disease change over time.1,2 No

practical, comprehensive and accurate assessment tool cur-

rently exists for physician-reported evaluation of disease extent

and severity in patients with AD in research and clinical set-

tings.3 Clinical trials often utilize Eczema Area and Severity

Index (EASI) or Scoring Atopic Dermatitis (SCORAD) – both

validated, widely used, multi-item outcome instruments that

measure the extent and severity of AD.4–6 However, both EASI

and SCORAD are complicated and time-consuming to com-

plete (taking up to 6–10 min each), making them impractical

for routine clinical practice.7–9 The Investigator’s Global

Assessment (IGA) is a simple, validated physician assessment

tool that measures overall disease severity and is an endpoint

mandated by the US Food and Drug Administration in AD

clinical studies. However, IGA fails to account for the extent

of AD involvement, typically measured by the involved body

surface area (BSA).10

Previous studies have shown that the multiplied product

IGAxBSA correlated well with EASI and other severity measures

in patients with mild-to-severe AD.3,11 However, one study

was limited to a small (< 200 person), single-site paediatric

cohort and did not assess disease responsiveness over time.3

Another study assessed a slightly larger cohort (n = 653), but

also utilized the validated IGA measurement, vIGA,11 and thus

failed to test the tool with an alternative IGA instrument. Our

aim in this analysis is to affirm the reliability of the IGAxBSA

product as a simple and alternative measure for assessing dis-

ease severity, and also to test response to change using data

from a large, multinational cohort of adult and paediatric

patients who have participated in dupilumab clinical

studies.12–19 As differences have been reported in the visual

presentation of AD based on skin colour, particularly in black

patients,20 we also sought to address whether the IGAxBSA

metric was comparable with EASI and SCORAD in racially

diverse patients.

This study aimed to evaluate IGAxBSA composite as a sim-

ple, practical, alternative tool to EASI or SCORAD for the

rapid assessment of disease severity and therapeutic

responsiveness.

Patients and methods

Study design

This post hoc analysis includes data from five randomized,

double-blind, placebo-controlled, parallel-group, phase III clini-

cal trials (RCTs) and an open-label, long-term extension study

(OLE) in adults: LIBERTY AD SOLO 1 (NCT02277743) and

LIBERTY AD SOLO 2 (NCT02277769),12 LIBERTY AD SOLO-

CONTINUE (NCT02395133),18 LIBERTY AD CAFÉ

(NCT02755649),14 LIBERTY AD CHRONOS (NCT02260986)19

and LIBERTY AD OLE (NCT01949311).15,21 Also included were

data from two RCTs and an OLE study in children (aged 6–
11 years) and adolescents (aged 12–17 years): LIBERTY AD

ADOL (NCT03054428),22 LIBERTY AD PEDS (

NCT03345914)16 and LIBERTY AD PEDS OLE

(NCT02612454).17 Detailed methodology, primary efficacy and

safety results have been reported previously for all studies.12–19

Briefly, SOLO 1 and SOLO 2 were two identically designed

RCTs that evaluated the efficacy and safety of dupilumab

monotherapy treatment [300 mg weekly (qw) or every

2 weeks (q2w)] for 16 weeks in adult patients with

moderate-to-severe AD. SOLO-CONTINUE was an RCT exten-

sion study of SOLO 1 and SOLO2, in which high-responding
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patients were rerandomized to continue their dupilumab regi-

men (300 mg qw or q2w), receive dupilumab 300 mg every

4 or 8 weeks, or receive placebo for an additional 36 weeks.

The CAFÉ and CHRONOS RCTs evaluated dupilumab treatment

(300 mg qw or q2w) with concomitant topical corticosteroids

(TCS) in adults with moderate-to-severe AD for 16 and

52 weeks, respectively. CAFÉ included adult patients with AD

with inadequate response or intolerance to ciclosporin A, or

for whom this treatment was medically inadvisable. LIBERTY

AD OLE is an OLE study in patients receiving dupilumab

300 mg qw.

The RCT LIBERTY AD ADOL included patients aged 12–
17 years with moderate-to-severe AD, randomized to placebo

or dupilumab monotherapy (200 mg q2w for patients with

baseline weight < 60 kg, 300 mg q2w for baseline weight ≥
60 kg, or 300 mg every 4 weeks regardless of baseline

weight). The LIBERTY AD PEDS RCT included patients aged

6–11 years with severe AD, randomized to placebo or dupilu-

mab plus TCS (100 mg q2w for patients with a baseline

weight < 30 kg, 200 mg q2w baseline weight ≥ 30 kg, or

300 mg every 4 weeks regardless of baseline weight). In the

PEDS OLE study, all patients received dupilumab. In the origi-

nal protocol, the dose regimen was 2 mg kg−1 or 4 mg kg−1

qw; however, after protocol amendment the weight-based

dose was changed to a fixed dose of 300 mg every 4 weeks

with an uptitration (200 mg q2w in patients with baseline

weight < 60 kg, or 300 mg q2w in patients with baseline

weight ≥ 60 kg) in case of inadequate response (defined as

failure to achieve IGA 0 or 1) at week 16.

In this analysis, data were pooled as follows: from all RCTs

for all dupilumab arms (with or without TCS) and all placebo

arms (with or without TCS) for weeks 16 (SOLO 1, SOLO 2,

CAFÉ, LIBERTY AD ADOL, LIBERTY AD PEDS), 36 (SOLO-

CONTINUE) and 52 (CHRONOS), and for all OLE patients

with data up to 52 weeks (PEDS OLE) and up to 152 weeks

(LIBERTY AD OLE).

All trials were approved by the respective institutional

review boards and were conducted in accordance with the

ethical principles outlined in the Declaration of Helsinki, the

International Conference on Harmonization Good Clinical

Practice guidelines,23 and applicable regulatory requirements.

All patients or carers provided written informed consent

before participating in the trial.

Assessments

The assessments used in this post hoc analysis included

physician-assessed objective measures of AD severity [IGA,

EASI, BSA, SCORAD and objective SCORAD (o-SCORAD),

which excluded two subjective measures, itch and sleep dis-

turbance], patient-reported measures of AD symptoms

[Patient-Oriented Eczema Measure (POEM) and Peak Pruritus

numerical rating scale (NRS)] and quality of life [QoL; Der-

matology Life Quality Index (DLQI) in adults and Children’s

Dermatology Life Quality Index (CDLQI) in the paediatric

population].

IGA consisted of a five-point rating scale ranging from 0

(clear) to 4 (severe) based on an overall assessment of AD

skin lesions (erythema and papulation/infiltration).24 BSA was

assessed using the rule of nines and/or the palmar rule and

was calculated as the sum of all affected areas, ranging from

0% to 100%.

The IGAxBSA score was calculated by multiplying the IGA

score by the BSA, giving a score range of 0 to 400 (maximum

IGA = 4 and maximum BSA = 100). IGAxBSA scores were

also assessed by improvement from baseline as follows:

Table 1 Baseline demographics and disease characteristics of the overall population

Placebo-controlled studies (randomized controlled trials)
OLE studies

Placebo or placebo + TCS Dupilumab or dupilumab + TCS Combined Dupilumab

Total number 1166 2307 3473 3045

Age (years), mean (SD) 33�1 (16�1) 33�3 (16�6) 33�2 (16�4) 35�5 (16�1)
Male, n (%) 674 (57�8) 1322 (57�3) 1996 (57�5) 1792 (58�9)
Duration of AD (years), mean (SD) 25�0 (15�1) 24�8 (15�6) 24�9 (15�4) 27�1 (15�7)
EASI score, mean (SD) 32�0 (15�3) 28�8 (16�2) 29�9 (16�0) 16�3 (14�8)
BSA score, mean (SD) 53�2 (25�0) 48�1 (26�1) 49�8 (25�9) 28�6 (25�5)
IGA score, n (%)

IGA 3 495 (42�5) 908 (39�4) 1403 (40�4) 1398 (45�9)
IGA 4 590 (50�6) 1071 (46�4) 1661 (47�8) 531 (17�4)

Pruritus NRS, mean (SD) 7�0 (2�2) 6�6 (2�5) 6�8 (2�4) NAa

SCORAD, mean (SD) 64�8 (18�9) 60�7 (22�3) 62�1 (21�3) 42�0 (22�3)
o-SCORAD, mean (SD) 52�9 (15�7) 49�5 (18�3) 50�7 (17�5) 35�0 (18�3)
POEM, mean (SD) 19�4 (6�9) 18�3 (7�7) 18�7 (7�4) 14�7 (8�0)
DLQI or CDLQI, mean (SD) 13�8 (7�8) 13�0 (8�0) 13�3 (8�0) 8�4 (7�1)

AD, atopic dermatitis; BSA, body surface area; CDLQI, Children’s Dermatology Life Quality Index; DLQI, Dermatology Life Quality Index;

EASI, Eczema Area and Severity Index; IGA, Investigator’s Global Assessment; NRS, numerical rating scale; OLE, open-label extension; o-

SCORAD, objective Scoring Atopic Dermatitis; POEM, Patient-Oriented Eczema Measure; SCORAD, Scoring Atopic Dermatitis; TCS, topical

corticosteroids. aNot collected for OLE patients.
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IGAxBSA score improvement of at least 50% (IGAxBSA 50), at

least 75% (IGAxBSA 75) and at least 90% (IGAxBSA 90).

IGAxBSA threshold severity values used were as previously

defined by Suh et al. as follows: mild 0–39, moderate 30�1–
130, severe 130�1–400.3

EASI score calculation was based on the sum of AD signs

(erythema, induration/papulation, excoriation, lichenification)

for each body region (head and neck, upper extremities,

trunk, lower extremities) multiplied by weighted area scores

(range 0–72), with higher scores indicative of greater disease

severity. EASI scores were also assessed by measuring improve-

ment from baseline as follows: improvement from baseline to

end of study treatment of at least 50% (EASI 50), at least 75%

(EASI 75) or at least 90% (EASI 90). Previously reported EASI

(a)

(b)

Figure 1 (a) Scatter plot of the correlation of disease severity metrics IGAxBSA vs. Eczema Area and Severity Index (EASI), all patients pooled

(n = 36 657). Spearman correlation = 0�95, P < 0�0001. (b) Scatter plot of the correlation of disease severity metrics IGAxBSA vs. EASI by severity,

all patients pooled (n = 36 657). Spearman correlation = 0�95, P < 0�0001. BSA, body surface area; IGA, Investigator’s Global Assessment.
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scores for severity strata were also used and were defined as

mild ≤ 7, moderate > 7 to ≤ 21, severe > 21.25 SCORAD

scores were calculated based on the extent, intensity and

symptoms of AD, with total SCORAD ranging from 0 to 103,

and the objective component 0–83. Previously reported sever-

ity strata were used as follows: mild < 25, moderate 25–50,
severe > 50.26 Peak Pruritus NRS assessed average itch inten-

sity during the previous 24 h using a 0–10-point scale, and

POEM, a seven-item validated questionnaire, was used to

assess AD symptoms (range 0–28). Lastly, DLQI or CDLQI,

10-item questionnaires with range 0–30, were used to assess

quality of life. The CDLQI questionnaire was provided to

patients or caregivers of patients aged < 18 years.

Statistical analysis

Validation of the previously reported IGAxBSA severity strata

(defined as mild: 0–30, moderate: 30�1–130, severe: 130�1–
400) was performed using a simple kappa correlation,

anchored to EASI and SCORAD severity strata. The IGAxBSA

composite vs. EASI was compared for dupilumab (with or

without TCS), placebo (with or without TCS) or combined

treatment groups in adult, paediatric or combined populations

using the Spearman correlation coefficient. In addition,

IGAxBSA composite vs. EASI and SCORAD was compared in a

subgroup analysis by racial stratification (white, Asian, black).

Evaluation of disease responsiveness to change was performed

using Spearman correlations of change in IGAxBSA score vs. EASI,

and IGAxBSA vs. SCORAD, from baseline to end of treatment

(weeks 16, 36 and 52) in RCTs. Agreement between IGAxBSA

and EASI was further assessed based on intraclass correlation coef-

ficients and response concordance rates, using improvements

from baseline of 50%, 75% and 90% as the response thresholds

in both scales. Concordance was calculated as:

ðnumber of patients without EASI response andwithout IGA

�BSA responseÞ þ ðnumber of patientswith EASI response

andwith IGA� BSA responseÞ=total number of patients

with sufficient data for evaluation:

Patients were considered overrated if response was achieved

based on IGAxBSA but not achieved based on EASI. Patients

were considered underrated if response was achieved based on

EASI, but not achieved based on IGAxBSA.

Spearman coefficient correlations were also used to compare

IGAxBSA with other severity measures at baseline in the over-

all populations: IGA, BSA, EASI, SCORAD, o-SCORAD, POEM,

Pruritus NRS and DLQI/CDLQI. Analyses were performed

using SAS v9.4 or higher (SAS Institute, Inc., Cary, NC, USA).

Results

Patients

In this analysis, 3473 patients (2861 adult and 612 paediatric)

were included from the RCT studies, randomized to dupilumab

(a) (b)

(c)

Figure 2 Scatter plot of the correlation of disease severity metrics IGAxBSA vs. Eczema Area and Severity Index (EASI), all patients pooled. (a)

White, n = 25 464; Spearman correlation = 0�96, P < 0�0001; (b) black, n = 2380; Spearman correlation = 0�95, P < 0�0001; (c) Asian,

n = 7664; Spearman correlation = 0�94, P < 0�0001. BSA, body surface area; IGA, Investigator’s Global Assessment.
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(n = 2307) or placebo (n = 1166) with or without TCS. In

addition, 3045 patients (2677 adult and 368 paediatric) from

the OLE studies were included, all of whom received dupilu-

mab with or without TCS at the discretion of the investigator.

The baseline demographics were similar between patients in the

dupilumab and placebo groups in the combined total popula-

tion, as well as in the racial subgroups (Table 1; and Table S1;

see Supporting Information). Disease characteristics were also

relatively well balanced between the placebo and dupilumab

groups, in both the overall population and the racial subgroups.

(a) (b)

Figure 3 Concordance of IGAxBSA vs. EASI: patients in randomized controlled trials. (a) Placebo-treated patients, with or without topical

corticosteroids (TCS); (b) dupilumab-treated patients, with or without TCS. BSA, body surface area; EASI, Eczema Area and Severity Index; IGA,

Investigator’s Global Assessment. Agreement between IGAxBSA and EASI scores was further assessed based on intraclass correlation coefficients and

response concordance rates, using improvements from baseline of 50%, 75% and 90% as the response thresholds in both scales. Concordance was

calculated as (number of patients without EASI response and without IGAxBSA response) + (number of patients with EASI response and with

IGAxBSA response) / the total number of patients with sufficient data for evaluation. Patients were considered overrated if response was achieved

based on IGAxBSA, but not achieved based on EASI. Patients were considered underrated if response was achieved based on EASI, but not achieved

based on IGAxBSA. Note that the end of treatment visit for SOLO 1&2, CAFÉ, PEDs and ADOL is week 16, end of treatment visit for SOLO-

CONTINUE is week 36, and end of treatment visit for CHRONOS is week 52.

Figure 4 Scatter plot of the correlation of disease severity metrics IGAxBSA vs. Scoring Atopic Dermatitis (SCORAD), all patients pooled

(n = 36 547). Spearman correlation = 0�89, P < 0�0001. BSA, body surface area; IGA, Investigator’s Global Assessment.
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(a) (b)

(c)

Figure 5 Scatter plot of the correlation of disease severity metrics IGAxBSA vs. Scoring Atopic Dermatitis (SCORAD), all patients pooled. (a)

White, n = 25 364; Spearman correlation = 0�90, P < 0�0001; (b) black, n = 2378; Spearman correlation = 0�87, P < 0�0001; (c) Asian,

n = 7657; Spearman correlation = 0�88, P < 0�0001. BSA, body surface area; IGA, Investigator’s Global Assessment.

(a) (b)

Figure 6 Concordance of IGAxBSA vs. Scoring Atopic Dermatitis (SCORAD): patients in randomized controlled trials. (a) Placebo-treated patients,

(b) dupilumab-treated patients. BSA, body surface area; IGA, Investigator’s Global Assessment. Agreement between IGAxBSA and SCORAD scores

was further assessed based on intraclass correlation coefficients and response concordance rates, using improvements from baseline of 50%, 75%

and 90% as the response thresholds in both scales. Concordance was calculated as (number of patients without SCORAD response and without

IGAxBSA response) + (number of patients with SCORAD response and with IGAxBSA response) / the total number of patients with sufficient data

for evaluation. Patients were considered overrated if response was achieved based on IGAxBSA, but not achieved based on SCORAD. Patients were

considered underrated if response was achieved based on SCORAD, but not achieved based on IGAxBSA. Note that the end of treatment visit for

SOLO 1&2, CAFÉ, PEDs and ADOL is week 16, end of treatment visit for SOLO-CONTINUE is week 36, and end of treatment visit for CHRONOS

is week 52.
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Correlation of IGAxBSA with Eczema Area and Severity

Index

Data for all studies were pooled, as no differences were

observed when data were stratified by treatment or age (data

not shown). In the pooled analysis, a statistically significant

(P < 0�0001) positive correlation coefficient was achieved

between IGAxBSA and EASI in measuring disease severity

across all timepoints (r = 0�95; Figure 1). Similarly, a strong

correlation was demonstrated in patients stratified by race,

(a)

(b)

Figure 7 (a) Scatter plot of the correlation of disease severity metrics IGAxBSA vs. Eczema Area and Severity Index (EASI), change from baseline to end

of treatment, randomized controlled trial (RCT) patients pooled, n = 3267. Spearman correlation = 0�90, P < 0�0001. (b) Scatter plot of the correlation
of disease severity metrics IGAxBSA vs. Scoring Atopic Dermatitis, change from baseline to end of treatment, RCT patients pooled, n = 3250. Spearman

correlation = 0�76, P < 0�0001. BSA, body surface area; IGA, Investigator’s Global Assessment. Note that the end of treatment visit for SOLO 1&2,

CAFÉ, PEDs and ADOL is week 16, end of treatment visit for SOLO-CONTINUE is week 36, and end of treatment visit for CHRONOS is week 52.
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with no observed differences between white, black and Asian

patients (r = 0�96, r = 0�95, r = 0�94, respectively,

P < 0�0001; Figure 2).

Concordance between EASI 50/75/90 and IGAxBSA 50/

75/90 up to week 52 is shown in Figure 3 for patients from

the RCTs for pooled placebo treatment and pooled dupilumab

treatment. There was an overall concordance (patients who

achieved both EASI 50/75/90 and IGAxBSA 50/75/90

response or nonresponse) of between 88�0% and 93�9% at the

end of treatment. Of nonconcordant patients, more were over-

rated with IGAxBSA (range 3�5–9�2%) vs. EASI than under-

rated (range 1�2–4�9%).

Correlation of IGAxBSA with Scoring Atopic Dermatitis

In the pooled analysis of all patients included in this anal-

ysis (RCT and OLE), a statistically significant (P < 0�0001)
positive correlation coefficient was also achieved between

IGAxBSA and SCORAD in measuring disease severity across

all timepoints (r = 0�89; Figure 4). A strong correlation

was demonstrated in patients stratified by race, with no

observed differences among white, black and Asian

patients (r = 0�90, r = 0�87, r = 0�88, respectively;

P < 0�0001; Figure 5). Concordance between SCORAD 50/

75/90 and IGAxBSA 50/75/90 up to week 52 is shown

in Figure 6 for patients from the RCTs for pooled

placebo-treated and pooled dupilumab-treated patients.

Comparison with Figure 3 shows that there was lower

overall concordance with SCORAD than with EASI at end

of treatment. Of nonconcordant patients, again more were

overrated with IGAxBSA (range 15�7–34�3%) than under-

rated (range 0–1�1%).

Responsiveness to change

There were strong and statistically significant correlations

between IGAxBSA and EASI (r = 0�90; P < 0�0001) and

between IGAxBSA and SCORAD (r = 0�76; P < 0�0001) in

assessing disease change over time in patients from the RCT

studies who received placebo or dupilumab, with or without

TCS (Figure 7).

Validation of disease strata

Table 2 shows the correlation in IGAxBSA disease strata pro-

posed by Suh et al.3 (mild 0–30, moderate 30�1–130; severe
130�1–400) vs. previously reported EASI and SCORAD disease

strata. A strong correlation was observed when IGAxBSA sever-

ity strata were anchored to EASI severity strata (mild ≤ 7,

moderate > 7 to ≤ 21, severe > 21; Figure 1b), with an

overall kappa correlation score of 0�74 (Table 2). A moderate

correlation was found with IGAxBSA anchored to SCORAD

(severity strata defined as mild < 25, moderate 25–50, severe
> 50), with an overall kappa correlation score of 0�59
(Table 2).

Correlation of IGAxBSA with disease severity measures

at baseline

Correlations with disease severity measures at baseline (prior

to treatment) are represented by heatmap analysis (Figure 8).

IGAxBSA correlated better with the physician-assessed objec-

tive measures BSA, EASI, IGA and SCORAD than with the

patient- or caregiver-reported subjective measures, such as

Pruritus NRS, POEM or DLQI/CDLQI.

Discussion

The objective of this post hoc analysis was to evaluate the use

of IGAxBSA as an alternative to EASI or SCORAD in assessing

both AD severity and AD responsiveness in disease improve-

ment in adult and paediatric patients who received dupilumab

or placebo, with or without TCS. The results demonstrated a

strong (using Spearman correlation coefficients) and statisti-

cally significant correlation between IGAxBSA and both EASI

and SCORAD in capturing changes in AD disease severity. The

correlations with EASI and/or SCORAD found in our study are

consistent with those reported earlier in two smaller cohort

studies of patients with mild-to-severe AD.3,11

Using more than 36 000 datapoints from a multinational

cohort of pooled adult and paediatric dupilumab placebo-

controlled RCT (n = 3473) and OLE studies (n = 3045), we

confirmed that IGAxBSA correlated well with EASI and

SCORAD score, irrespective of race (white, black, Asian), both

at baseline and following treatment. Additionally, we found a

Table 2 Proposed severity threshold validation: simple kappa

correlations of IGAxBSA vs. EASI and SCORAD for patients in

randomized controlled trialsa

Validation statistic

Placebo

(with or
without

TCS),
n = 1166

Dupilumab

(with or
without

TCS),
n = 5352

Total,
N = 6518

IGAxBSA vs. EASI
Kappa 0�71 0�74 0�74
Alpha’s standard error 0�0053 0�0037 0�0030
Kappa 95% upper limit 0�73 0�75 0�74
Kappa 95% lower limit 0�70 0�73 0�73

IGAxBSA vs. SCORAD

Kappa 0�55 0�60 0�59
Alpha’s standard error 0�0063 0�0043 0�0035
Kappa 95% upper limit 0�56 0�61 0�60
Kappa 95% lower limit 0�54 0�59 0�59

BSA, body surface area; EASI, Eczema Area and Severity Index; IGA,

Investigator’s Global Assessment; SCORAD, Scoring Atopic Dermati-

tis; TCS, topical corticosteroids. aEASI threshold values are mild ≤
7, moderate 7–21, severe ≥ 21. Disease severity strata for IGAxBSA

are mild 0–30, moderate 30�1–130, severe 130�1–400. SCORAD
threshold values are mild < 25, moderate 25–50, severe > 50.

© 2021 Regeneron. British Journal of Dermatology
published by John Wiley & Sons Ltd on behalf of British Association of Dermatologists

British Journal of Dermatology (2022) 186, pp496–507

504 IGAxBSA as a surrogate for EASI and SCORAD, A.S. Paller et al.



strong agreement (87–90%) between disease improvement

metrics of IGAxBSA 50/75/90 and EASI 50/75/90 in the RCT

study population.

In patients with moderate-to-severe AD, EASI and SCORAD

are often used as outcome measurements. However, both are

time-consuming to assess routinely in the clinic. Traditionally,

IGA reflects only lesion severity but not disease extent (area

affected), and is best used in combination with other met-

rics.10,27 More recently, the vIGA has been introduced, which

incorporates a nonquantitative assessment of disease extent to

categorize ‘severe’ disease.28 However, the vIGA was not uti-

lized in the dupilumab trials; BSA was assessed quantitatively.

Thus, IGAxBSA, as measured in this analysis, reflects both the

severity and the extent of disease. It can be performed quickly

and efficiently in clinical practice, unlike more time-

consuming severity measures such as SCORAD and EASI.

In this study we confirmed the finding by Suh et al.3 that

IGAxBSA correlated better with objective measures such as

EASI, o-SCORAD, SCORAD, IGA and BSA than with patient- or

caregiver-reported subjective measures such as Peak Pruritus

NRS, POEM and DLQI/CDLQI. This is likely a result of the

extent of itch and sleep loss differing from disease intensity,

as reported in other studies, and reflects the heterogeneity of

AD presentations.29,30 In addition, previous reports have

shown that variations in patient and caregiver outcomes can

be due to other factors, such as a patient coping strategy or

coexisting conditions.25,31,32 Our study also validated the pre-

viously proposed severity thresholds for IGAxBSA from a small

paediatric cohort3 (mild 0–30, moderate 30�1–130, severe

130�1–400), anchored to the EASI disease severity strata

(mild, moderate and severe).7,25 Previously proposed strata

from the cohort study comparing vIGAxBSA against EASI

severity strata in 653 patients used similar thresholds, includ-

ing also a correlation to the EASI ‘clear’ 0 score (clear 0–0�1,
almost clear 0�1–3�2, mild 3�2–39, moderate 39–142�7,
severe 142�7–400), with a concordance of r = 0�81,

P < 0�0001.11 However, correlation of IGAxBSA with the

commonly used SCORAD disease strata (mild < 25, moderate

25–50, severe > 50)25 was only moderate; this is likely

related to the inclusion of patient-reported outcomes (itch and

sleep) in the SCORAD scale and not in EASI. Additional studies

are needed to define whether alternative strata can provide a

stronger correlation with both SCORAD and EASI scores.3

Lastly, we analysed the use of IGAxBSA as a tool to assess

the overall response to treatment. In clinical studies this is

often expressed as improvements in EASI of 50%, 75% or

90%.33 We found excellent concordance between IGAxBSA

and EASI improvement strata of 50%, 75% and 90%. How-

ever, concordance was higher in dupilumab-treated patients.

In addition, concordance appeared to weaken with higher

extent of improvement. However, as this analysis used a

pooled dataset combining multiple treatment arms, specific

conclusions about treatments cannot be drawn. Lower concor-

dance was observed in this analysis between SCORAD 50, 75

and 90 and IGAxBSA 50, 75 and 90. Recent analyses have

linked ≥ 50% improvement in EASI and ≥ 35% improvement

in SCORAD as equivalent,34 and it would be interesting to

analyse other possible SCORAD improvement strata vs.

IGAxBSA. A limitation of this study is that it was a retrospec-

tive post hoc analysis.

In conclusion, these data support the use of IGAxBSA as an

alternative measure for the rapid and routine assessment of

disease severity and improvement over time in routine clinical

practice compared with the more complex and time-

consuming measures EASI or SCORAD in patients with AD,

regardless of race.
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Figure 8 Heatmap correlation between disease measures in pooled studies (randomized controlled trials and open-label extensions; Spearman

correlations) from low to high (0–1), all correlations significant (P < 0�0001). Total N = 6518. BSA, body surface area; CDLQI, Children’s

Dermatology Life Quality Index; DLQI, Dermatology Life Quality Index; EASI, Eczema Area and Severity Index; IGA, Investigator’s Global

Assessment; NRS, numerical rating scale; o-SCORAD, objective Scoring Atopic Dermatitis; POEM, Patient-Oriented Eczema Measure; SCORAD,

Scoring Atopic Dermatitis.
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