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Capsule Summary

The present study shows a complex relationshipdetvEASI and SCORAD. The results
provide support for inclusion of objective-SCORABdéor SCORAD in addition to EASI in
clinical trials.
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To theeditor:

Atopic dermatitis (AD) manifestations are heterogmuns, with variable lesional severity
and extent. A systematic review was performed bymdaizing Outcome Measures in Eczéma
an international consensus group aimed at starailagddutcome assessments in AD trials, and
informed their recommendation for Eczema Area aene8ty Index (EASI) be included in the
core outcome set, but use of Scoring AD (SCORAD) alao encouraged for clinical tridls
Nevertheless, they were developed independently diiterent methods and target populations,
and fundamentally different approaches. Understanttie gaps and relationship between EASI
and SCORAD is imperative for the appropriate desiga interpretation of clinical research
studies. We hypothesized there are differencesdsstieASI and SCORAD, particularly in
patients with localized moderate-severe lesionsyadkas xerosis and 0ozing that are assessed in
SCORAD bhut not EASI.

We performed a prospective, dermatology practicetaobservational study to
determine the relationship between EASI and SCORAdlescents and adults]3 years)
completed the patient-oriented eczema measure (P@EBEMwere evaluated with a medical
history and total body skin examination by a deotngjist (JS). Subjects were enrolled from
9/2014-6/2016. The study was approved by the utgiital review boards of Northwestern
University and informed consent was waived.

AD was diagnosed using the Hanifin and Rajka diatjn@riterid. AD severity was
assessed using the EASBCORAD, objective-SCORAD (0SCORADHRNd Patient Oriented
Eczema Measure (POEM). Distribution of AD lesioresweollected using a standardized
checkilist.

Data analysis was performed using SAS versionQAS(Institute). Statistical

significance was determined based on two-sided@<@omplete data analysis was performed.
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EASI, 0SCORAD/SCORAD and POEM were not normallytriisited. Correlations were
performed using Spearman correlations. Mann-Whitnhégsts were used to compared
0SCORAD/SCORAD scores among patients with low Eé&Ires with or without xerosis,
oozing/weeping or localization of moderate-sevesgons to specific body sites. Additional
details of AD assessments are presented in Supptaimdethods.

Linear regression models were constructed wittSCORAD/SCORAD as the
dependent variables and EASI as the independeiables and 2. POEM as the dependent
variable and 0SCORAD/SCORAD and EASI as the inddeetivariables. Based on visual
inspection of scatter plots, a nonlinear relatigmstas examined.inear and multiple orders of
spline functions were tested and retained basdbehest statistical fit. A penalized-spline term
with one knot was the best fitting model. Inclusadrihe penalized-spline in the regression
models allowed for a non-linear relationship betweariables.

Overall, 388 patients (mean age 41.3£16.8 yeangjerd 3-93 years,) with a total of 678
encounters were included in the study, including f&8nales (69.3%), and 247 whites (64.7%)
(Table 1).

EASI and 0SCORAD were strongly correlated withheather (rho=0.92; P<0.0001), but
only moderately with POEM (rho=0.46 and 0.44; P80J1). There were non-linear relationships
of EASI with SCORAD (finea=0.73, Proninea=0.85) (Figure 1A), 0SCORAD Fea=0.78,
Phoniinea=0.87) (Figure 1B), and POEM{§ea=0.14, froninea=0.33) (Figure 1C), which were
significantly better depicted using higher ordelypomial functions (P<0.0001) and
improvement of model fit (Figure 1A). For EASH, there was a broad range [meanztstd. dev.] of
0SCORAD (0-48 [13.0+7.9]), SCORAD (0-60 [19.3+1(.dtf POEM (0-28 [7.8+5.8]).

Similarly, SCORAD was strongly correlated with POEMo0=0.56; P<0.0001). For EASI of

5.1-72, there were linear relationships with oOSCORACORAD and POEM. In contrast,
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0SCORAD (finea=0.27, Proniinea=0.20) and SCORAD %fea=0.29, Froninea=0.30) had linear
relationships with POEM with no substantial improent of model fit, respectively (Figure 1D,
E).

EASI<5 was unable to discriminate between severe laghlizsions and mild extensive
lesions, with broad ranges of scores for erythednd)( edema/papulation (0-2), lichenification
(0-3), scratching (0-3), oozing/weeping (0-2), »>s&$d0-3), and BSA (0-62% [meanzstd
dev=5.9+7.6]).

Patients with EASI5 had significantly higher oSCORAD scores when giravas vs.
was not present (22.2+9.1 vs. 15.0+£10.7; Mann-Vdyitd test, P<0.0001), particularly
moderate-severe (score of 2-3) vs. mild xerosigrésof 1) was present (26.1+13.1 vs. 21.7+8.3;
P=0.04). The presence of oozing/weeping was asedcsggnificantly higher o SCORAD
(32.149.1 vs. 18.449.8; P<0.0001). There were goificant differences for the relationship
between EASI and 0SCORAD/SCORAD across races/etiesi¢white, black, Hispanic,
multiracial/other), sex (male, female), age (adwes, adult) (P0.16).

Patients with EASI5 had significantly higher oSCORAD when moderateese vs. no-
mild lesions were localized to the face (29.3+%518.1+9.9; P<0.0001), eyelids (30.5£11.2 vs.
18.4+9.8; P<0.0001), neck (31.4+10.8 vs. 18.7+1B0.0001), hands (30.9+9.5 vs. 18.5+10.0;
P<0.0001) and feet (34.4+12.9 vs. 19.1+10.3; P30.02

The present study shows a complex relationship éetvEASI and
0SCORAD/SCORAD and several limitations of both nueas. Xerosis and/or oozing/weeping
were associated with significantly higher o SCORADt low EASI. This is because xerosis and
oozing/weeping are scored in oOSCORAD, but not ERatients with low EASI had higher
0SCORAD secondary to localized moderate-severeriesand higher POEM scores. EASI

assesses 4 AD signs and weights them to the B®Atar§ 4 sites. 0SCORAD/SCORAD
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assesses 6 AD signs separately from BSA, with septtative lesional intensity comprising
76%/61% of the total score. Thus, patients witlalazed moderate-severe lesions may have high
0SCORAD, but low EASI. Selection of a representatesion in 0SCORAD/SCORAD might
bias towards reporting more severe disease. Howthigrdoes not appear to be the case, since
0SCORAD/SCORAD showed a closer relationship wittER{Cthan EASI. EASI and SCORAD
were not perfectly correlated with POEM. While eatlthese are validated AD outcome
measures, it may be that no single assessmengdgiatk for assessing the full severity and/or
burden of AD. Of note, the 3 signs most closelyasded with patient-reported AD severity
(erythema, excoriation and edema/papulatiang present in EASI and 0SCORAD/SCORAD.
Low EASI scores encompass a heterogeneous graugttients, including some having
fairly extensive milder lesions and localized madersevere lesions. Studies of mild AD that
use low EASI scores as an inclusion criterion mapka diverse mixture of patients with
different extent and lesional severity. These tesshied light on the interpretation of EASI
scores in the mild range. Previous interpretabgitydies found that EASI scores of 0-7.0
encompass almost clear or mild ARet this encompasses a heterogeneous group ofisatie
EASI, the lowest surface area category is quitad@ 1-9% and equally weights cases with a 1
cm plaque or 9% of the body site affected. EASI tp@y poorer measurer than o0SCORAD
when assessing patients with more limited dise@$ernatively, it is possible that
0SCORAD/SCORAD is a poor measure of mild diseaslk teo broad a range of values. We
believe this to be less likely, because unlike EAls# 0SCORAD/SCORAD scores had linear
relationships with POEM. Nevertheless, inclusioxefosis in the 0SCORAD/SCORAD might
reduce its responsiveness, since xerosis may kermiran the absence of active AD lesions.
Moreover, assessing xerosis can be challenginfnical trials, since it varies by the frequency,

vehicle and time of last application of emollientsisturizers.
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In conclusion, the present results provide furgwgport for inclusion of 0SCORAD
and/or SCORAD in addition to EASI in clinical trsalo SCORAD/SCORAD correlated better
with POEM than EASI. However, the merits of assegfioth EASI and SCORAD in trials has
to be weighed against the excess burden of daectoh for investigators and patients, as well

as difficulties in training investigators in howassess both scales.
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Figure1l. Reationship between EASI, 0SCORAD, SCORAD and POEM. Scatterplots and

penalized-splines are plotted for (A) SCORAD vs.$HAB) o0SCORAD vs. EASI, (C) POEM

vs. EASI, (D) POEM vs. SCORAD, and (E) POEM vs. GSAD.

Mean BSA was 23.8%+27.6%, EASI was 8.7+11.3, oSCORVas 22.7+15.0, SCORAD was

31.0+18.2, and POEM was 10.7+7.0.
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Table 1. Subject characteristics (n=388).
Variable Value
Age(yr)—mean +std. de | 41.3 + 16.8
Female se~ freq (%) 266 (69.3%)
Race/ethnicity- freq (%,
Caucasian/whi 247 (64.7%)
African-American/blac 46 (12.0%
Hispanic 24 (6.3%
Multiracial/othe 65 (17.2%
Insured- freq (% 311 (80.4%
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Supplemental Methods.

AD severity was assessed using the EASI (4 sigiythema, excoriation,
edema/papulation, lichenification] on 4 body si&mre-range=0-72)SCORAD (6 signs
[erythema, excoriation, edema/papulation, oozinghing, lichenification, dryness] for a
representative lesion, surface area assessed auy&lbes, pruritus and sleeplessness; score-
range=0-103), and objective-SCORAD (0SCORAD) (ésigerythema, excoriation,
edema/papulation, oozing/crusting, lichenificatidryness] on 8 body sites, no symptoms;
score-range=0-83%)and Patient Oriented Eczema Measure (POEM) (p&yms; score-
range=0-28). For o0SCORAD/SCORAD, a representa@s®mh of most of the patient's eczema
was selected for assessment of lesional interizitynot the worst or best-looking lesion. POEM
is the recommended core outcome instrument fouciagt patient-reported symptoms by the
Harmonizing Outcome Measures in Eczema (HOME) groR@EM took <1-7 minutes to
complete (mean=1.2 minutes). We did not formaltyord the time it took to administer EASI
and oSCORAD/SCORAD. EASI and 0SCORAD generally taokand 3-8 minutes,

respectively, with an additional 1 minute for assesnt of symptoms in SCORAD.



