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Background In the U.S.A., an Investigator’s Global Assessment (IGA) score of < 1
(clear or almost clear skin) has been the standard measure in regulatory out-
comes for registration clinical trials in atopic dermatitis (AD), including those
supporting the recent approval of dupilumab.

Objectives To evaluate the treatment effect of dupilumab in patients with IGA > 1
at the end of treatment, using other validated outcome measures for AD signs,
symptoms and quality of life.

Methods LIBERTY AD SOLO 1 and 2 were two 16-week, randomized, double-blind
trials enrolling adult patients with moderate-to-severe AD (IGA > 3) inadequately
controlled with topical treatment. We performed a post hoc analysis in patients
receiving dupilumab 300 mg every 2 weeks (q2w) or placebo. Outcome measures
in patients with IGA > 1 included Eczema Area and Severity Index (EASI), pruritus
numerical rating scale (NRS), affected body surface area (BSA), Patient-Oriented
Eczema Measure (POEM) and Dermatology Life Quality Index (DLQI). The trials
were registered at ClinicalTrials.gov: NCT02277743 and NCT02277769.

Results At week 16, 278 of 449 dupilumab q2w-treated patients (median age
36-0 years) and 396 of 443 placebo-treated patients had IGA > 1. Among
patients with IGA > 1 at week 16, dupilumab significantly improved several out-
come measures compared with placebo: EASI (—48:9% vs. —11:3%, P < 0-001),
pruritus NRS (—35-2% vs. —9-1%, P < 0-001), affected BSA (—23-1% vs.
—4-5%, P < 0-001), POEM score > 4-point improvement (57-4% vs. 21-0%, P <
0-001) and DLQI score > 4-point improvement (59-3% vs. 24-4%, P < 0-001).
Conclusions In patients with IGA > 1 at week 16, dupilumab induced statistically
significant benefits in multiple validated outcome measures compared with pla-
cebo. The IGA < 1 end point significantly underestimates clinically relevant dupi-
lumab treatment effects.

© 2019 The Authors. British Journal of Dermatology
published by John Wiley & Sons Ltd on behalf of British Association of Dermatologists.
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What’s already known about this topic?

e An Investigator’s Global Assessment (IGA) score of 0 or 1 (clear or almost clear
skin) is considered the regulatory standard for treatment success in trials of patients
with atopic dermatitis in the U.S.A.

e It is currently unknown whether patients receiving dupilumab treatment for mod-
erate-to-severe atopic dermatitis derive clinical and quality-of-life benefit even if
they have an end-of-treatment IGA score > 1.

What’s does this study add?

e This post hoc analysis of patients with an end-of-treatment IGA score > 1 from
two randomized, placebo-controlled trials showed that after 16 weeks of treatment
dupilumab significantly improved their outcome measures compared with placebo,
including measures of signs, symptoms and quality of life.

e These results show that the regulatory IGA < 1 end point used in clinical trials sig-
nificantly underestimates clinically relevant dupilumab treatment effects, underscor-
ing potential limitations of the IGA scale.

The static Investigator’s Global Assessment (IGA) is an impor-
tant and frequently used outcome measure, included in
approximately one-third of randomized trials for atopic der-
matitis (AD).' Use of the IGA is driven in part by its poten-
tial simplicity and by guidance from the U.S. Food and Drug
Administration (FDA), which began requiring IGA as a pri-
mary end point in all dermatology drug trials in the early
2000s."” The static IGA scales replaced dynamic global
assessments that required investigators to remember results
from previous visits to evaluate the change in the patient’s
dermatological condition. As a static scale, IGA should be less
prone to bias and easier to interpret (mild, moderate and sev-
ere) than dynamic scales.> However, IGA scales have not been
validated or standardized. A recent systematic review identi-
fied several different IGA scales used in AD trials, the validity
and comparability of which are unknown.' Most IGA scales
measure only the ‘global’ severity of skin signs (mainly red-
ness and induration) without taking into account the extent
of AD skin involvement or patient-reported symptoms like
pruritus. The available IGA scales and their skin morphologi-
cal descriptors have not been validated for use as standalone
outcome measures; therefore, IGA is often used with other
validated measures.

Achievement of IGA 0 (clear) or 1 (almost clear) has been
the primary definition of treatment success in registration tri-
als. However, improvement in IGA score alone misses clini-
cally meaningful improvement in the extent of AD, and
potentially underestimates the effects of treatment on itching,
sleep loss and other disease effects.

Dupilumab is a fully human VelocImmune-derived mono-
clonal antibody®® directed against interleukin (IL)-4 receptor
alpha, and inhibits signalling of IL-4 and IL-13. Dupilumab
has shown efficacy and acceptable safety in clinical trials in

© 2019 The Authors. British Journal of Dermatology

AD, asthma, chronic rhinosinusitis with nasal polyposis, and
eosinophilic oesophagitis, demonstrating the importance of IL-4
and IL-13 in driving multiple type 2 atopic and allergic dis-

6—14
€ases.

Dupilumab is approved for the treatment of adults
with inadequately controlled moderate-to-severe AD. In piv-
otal trials leading to the approval of dupilumab, a five-point
IGA scale of 0 (clear) to 4 (severe) focusing on clinical signs
was used; a primary end point was the proportion of patients
achieving an IGA score < 1 at week 16.”"® Approximately 40%
of patients treated with dupilumab met this end point.”"®
However, a substantially higher proportion of patients
achieved clinically meaningful improvements in other out-
come measures, such as Eczema Area and Severity Index

7.8
' under-

(EASI) and pruritus numerical rating scale (NRS),
scoring the potential limitations of the IGA scale.
We performed a post hoc analysis of clinical outcomes in
patients with IGA > 1 at the end of treatment to evaluate the
effects of dupilumab in this subset of patients from two piv-
otal phase III trials of dupilumab monotherapy in patients
with moderate-to-severe AD (LIBERTY AD SOLO 1 and LIB-

ERTY AD SOLO 2).

Patients and methods

The study designs and patient populations of SOLO 1 and
SOLO 2 have been described elsewhere.” These trials were
conducted in accordance with the ethical principles that have
their origin in the Declaration of Helsinki, International Con-
ference on Harmonisation Good Clinical Practice guidelines,
and applicable regulatory requirements. All of the patients
provided signed written informed consent prior to any study
procedure. The local institutional review board or ethics com-
mittee reviewed and approved the protocol, the informed
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consent form and patient information. Briefly, eligible patients
were aged > 18 years with moderate-to-severe AD (severity
criteria included IGA 3 or 4, among others) inadequately con-
trolled with topical treatment or for whom topical treatment
was inadvisable. All patients had chronic AD for > 3 years
before screening. Patients were randomized (1 :1:1) to
dupilumab 300 mg weekly, dupilumab 300 mg every 2 weeks
(q2w) or placebo; patients assigned to any dupilumab
regimen received a loading dose (600 mg) on day 1. Stratifi-
cation factors included baseline IGA score (3 vs. 4) and geo-
graphical region.

End points

A primary end point of the SOLO 1 and SOLO 2 trials was the
proportion of patients with IGA < 1 at week 16. Other end
points evaluating signs, symptoms and quality of life were
EASI, including percentage change in total score and propor-
tions of patients achieving > 50% improvement (EASI 50) or
> 75% improvement (EASI 75); weekly average peak pruritus
NRS score, including the proportion of patients with > 4-
point improvement and percentage change from baseline;
patient-reported global assessment of treatment effect; five-
(FQ-5D),

including the proportion of patients reporting ‘no pain or dis-

dimension, three-level EuroQoL questionnaire
comfort’; change in the percentage of body surface area (BSA)
affected; and changes in Patient-Oriented Eczema Measure

(POEM) and Dermatology Life Quality Index (DLQI).

Analysis

We performed post hoc analyses in patients who did not
achieve IGA < 1 (i.e. patients with IGA > 1) at week 16; com-
parisons were made between placebo and dupilumab 300 mg
q2w (approved dose) for key secondary end points. For con-
tinuous variables (e.g. percentage change over time in EASI,
peak pruritus NRS, and BSA affected by AD), confidence inter-
vals and P-values were based on treatment differences (dupilu-
mab vs. placebo) of the least squares mean using an ANCOVA
model. The baseline measurement was a covariate, and treat-
ment, region and baseline disease severity (IGA 3 vs. IGA 4)
were fixed factors. For binary variables (e.g. proportion of
patients achieving EASI 75), results were based on the
Cochran—Mantel-Haenszel test stratified by region and baseline
disease severity (IGA 3 vs. IGA 4). Assessment of the propor-
tion of patients with > 4-point reduction in DLQI was based
on the subset of patients with a baseline DLQI score of > 4; a
similar approach was used for POEM.

Patient subgroups were determined by an anchor (i.e. IGA
static and categorical scale at week 16), while efficacy out-
comes were evaluated cross-sectionally from baseline to week
16, as reflected in change or percentage change. Two imputa-
tion methods were implemented: (i) postbaseline last observa-
tion carried forward (LOCF), where IGA anchor categories
and efficacy responses were determined with consideration of
rescue medication use, and the last assessment values prior to
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rescue medication use were carried forward; and (ii) observed
value, where IGA anchor categories and efficacy responses at
week 16 were quantified based on observed values
disregarding the use of rescue medication (to reflect a real-

world situation).

Results

Patients

In total 892 patients treated with dupilumab 300 mg q2w or
placebo had week 16 IGA status available using a postbaseline
LOCF with censoring after imputation for rescue medication
usage, and were therefore included in the LOCF analyses. At
week 16, 171 of 449 (38-1%) dupilumab-treated patients
achieved IGA < 1, compared with 47 of 443 (10-6%) pla-
cebo-treated patients; 278 of 449 (61:9%) dupilumab-treated
patients had IGA > 1, compared with 396 of 443 (89-4%)
placebo-treated patients.

The demographics and baseline characteristics are provided
in Table S1 (see Supporting Information). Patients with IGA > 1
at week 16 had higher baseline EASI and POEM scores, higher
proportions of BSA affected by AD, and longer disease dura-
tions than those who achieved IGA < 1 (Table S2; see Sup-
porting Information). The proportion of patients with IGA 4
at baseline was nearly twice as large in patients with IGA > 1
at week 16 than in those with IGA < 1 (59-4% vs. 31-6%,
respectively). Among patients with IGA > 1, baseline charac-
teristics were generally balanced between treatment groups
(Table S2; see Supporting Information).

Efficacy outcomes in patients with Investigator’s Global
Assessment > 1 at week 16

Using LOCF, the least squares mean percentage change in EASI
total score from baseline was significantly greater with dupilu-
mab (—48-9%) than with placebo (—11-3%) at week 16
(Fig. 1a and Table S3; see Supporting Information). Compared
with placebo, a significantly greater proportion of dupilumab-
treated patients achieved EASI 75 (20-9% vs. 4:8%; Fig. 1b)
and EAST 50 (49-6% vs. 16:2%; Fig. 1c). Given the relatively
higher baseline EASI score in patients with IGA > 1, achieve-
ment of EASI 50 represents a substantial absolute improvement
in EASI score, which is reflected in the overall EASI change
from baseline (—17-5 vs. —4-:3, P < 0-001). At week 16, the
decrease in pruritus NRS score from baseline was significantly
higher in the dupilumab group than with placebo (—35-2%
vs. —9-1%; Fig. 1d and Table S3). The decrease from baseline
in the percentage of BSA affected was also significantly greater
in the dupilumab group than with placebo (Fig. le and
Table S3).

Improvement in DLQI from baseline was significantly
greater in the dupilumab group than with placebo at week
16. Dupilumab-treated patients experienced a mean 7-2-
point improvement in DLQI score, compared with 1-6-
point improvement with placebo (LOCF method; Fig. 2a

© 2019 The Authors. British Journal of Dermatology

published by John Wiley & Sons Ltd on behalf of British Association of Dermatologists.



Clinical benefit beyond IGA scores for clear or almost clear skin, J.I. Silverberg et al.

83

u Placebo
LOCF

= Dupilumab 300 mg g2w

—
)
~

Observed values

n =396 n=278

o
£ 10
]
2 20 -
s -30
§¢o
& 90 —40 A
o3
25 50
S
S8 -60 A
o C *
> = 70
H
Q -80 A
3
7] -90 A
|
-100 -
(c) u Placebo # Dupilumab 300 mg g2w
100 -
2 90 -
g 80
- *
% 70
g, 60 -
S 50 -
2
5 40
®
] 30 -
€
g 20 -
©
o 10 4
n =396 n=278 n =370 n =262
0 4
LOCF Observed values
(e) u Placebo m Dupilumab 300 mg g2w
LOCF Observed values

60 -
70 -
-80
90 -
-100 -

LS mean change from baseline
in BSA affected by AD, %

B Dupilumab 300 mg g2w

(b) u Placebo

Patients achieving EASI-75, %

n =370 n =262

LOCF Observed values
(d) u Placebo ® Dupilumab 300 mg g2w
LOCF Observed Values

n =360 n=255

LS mean % change from baseline
in peak pruritus NRS

Fig 1. Outcomes in patients with Investigator’s Global Assessment > 1 treated with dupilumab or placebo. (a) Percentage change from baseline to

week 16 in Eczema Area and Severity Index (EASI) total score. (b, ¢) Proportions of patients who achieved > 75% improvement in EASI (EASI 75)

(b) or EASI 50 (c) at week 16. (d) Percentage change from baseline to week 16 in peak pruritus numerical rating scale (NRS) score. (e)

Proportion of body surface area (BSA) affected by atopic dermatitis (AD). Error bars indicate standard error (SE). LOCF, last observation carried

forward; LS, least squares; q2w, every 2 weeks. *P < 0-001 vs. placebo.

and Table S3). A significantly greater proportion of dupilu-
mab-treated patients had > 4-point reduction (improve-
ment) in DLQI score than with placebo (59-3% vs. 24-4%,
P < 0-001; Fig. 2b and Table S3). A similar pattern was
observed for POEM scores: among patients with IGA > 1,
improvement from baseline POEM score was significantly
greater in the dupilumab group than with placebo (Fig. 2c
and Table S3). Also, a greater proportion of patients in
the dupilumab group had a > 4-point reduction (improve-
ment) in POEM score (57-4% vs. 21-0%, P < 0-001;

© 2019 The Authors. British Journal of Dermatology

Fig. 2d and Table S3). Additionally, at week 16 a signifi-
cantly greater proportion of dupilumab-treated patients
reported a global treatment effect (Patient’s Global Assess-
ment of treatment effect, PGATE) of ‘good’, ‘very good’
or ‘excellent’ compared with placebo (51-5% vs. 17-4%,
P < 0-001; Table S3 and Fig. S1; see Supporting Informa-
tion). A greater proportion of patients treated with dupilu-
mab vs. placebo reported ‘no pain or discomfort’ on the
EQ-5D questionnaire (Table S3 and Fig. S2; see Supporting
Information).
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in Dermatology Life Quality Index (DLQI) total score. (b) Proportion of patients with > 4-point reduction in DLQI score from baseline. (c)
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< 0-001 vs. placebo.

Similar efficacy results were observed using the observed
value method (Table S3). Results using LOCF and observed
values are summarized

in Figure S3 (see Supporting

Information).

Outcomes by discrete (nonaggregated) Investigator’s
Global Assessment score

Data were also analysed for separate cohorts based on IGA
response category at week 16 (IGA 0 vs. 1 vs. 2 vs. 3 vs. 4)
to determine whether secondary outcome measures varied
among individual IGA categories. Among patients with IGA >
1 at week 16, twice as many achieved IGA 2 (mild disease)
with dupilumab compared with placebo (n = 100 vs. n = 52,
P < 0-001). Patients requiring rescue medication were consid-
ered ‘nonresponders’ for these analyses. Overall, the results
using the LOCF or observed value methods were generally
consistent in the analysis of patients with IGA > 1, as
improvements in secondary outcome measures were seen with
dupilumab compared with placebo across most IGA response
subgroups (Table 1 and Figs S4-S7; see Supporting Informa-
tion). The magnitude of difference between dupilumab and
placebo generally increased as IGA score increased (i.e. small

British Journal of Dermatology (2019) 181, pp80—87

or no difference among IGA 0 patients, progressing to the lar-
gest difference among patients with IGA 4).

Discussion

In this post hoc analysis of data from two phase III trials,
patients with IGA > 1 at week 16 had more severe disease
at baseline. These patients derived clinically and statistically
significant benefits from dupilumab treatment compared
with placebo. Benefits included improvements in the extent
and severity of AD lesions based on EASI score and the pro-
portion of BSA affected. Patients also had significant reduc-
tions in pruritus NRS and scores for pain and discomfort
(EQ-5D), which are important symptoms of AD. Improve-
ment in quality of life (DLQI) in patients with IGA > 1
was greater with dupilumab than with placebo. Improve-
ments in global patient-reported outcomes, including POEM
and PGATE, were also significantly greater in the dupilumab
group. Notably, 52% of patients with IGA > 1 rated dupilu-
mab therapy as good, very good or excellent, compared
with 17% of patients in the placebo group, reflecting the
marked treatment response in these patients, despite not
achieving IGA < 1.

© 2019 The Authors. British Journal of Dermatology
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Table 1 Key week 16 outcomes according to week 16 Investigator’s
Global Assessment (IGA) score (last observation carried forward
method)

Peak
pruritus
EASI, LS NRS, LS DLQI score,
mean % mean LS mean
change change  change
from EASIT from from
Outcome baseline 50, % baseline®  baseline
IGA 0
Dupilumab -99.7 100 -5-0 -84
(n=26)
Placebo -99 100 —6-0 -9-2
(=4
IGA 1
Dupilumab —89-9% 97-9 —4.1** —10-4
(n = 145)
Placebo (n = 43) —86-3 93 =33 =565
IGA 2
Dupilumab —75-4%% 78 —3.3%kk  _g.g4x%k
(n=100)
Placebo —66-9 65 —2-4 —6-5
(n=52)
IGA 3
Dupilumab —4].7%%% 448K ). Gkk g Gk
(n=132)
Placebo -22-8 16-7 —-1-1 -3-0
(n=174)
IGA 4
Dupilumab —2.7%* O —1.2%%% - _3.4A%%
(n = 46)
Placebo 14-8 0-6 —0-1 0-1
(n=170)

DLQI, Dermatology Life Quality Index; EASI, Eczema Area and
Severity Index; EASI 50, > 50% improvement from baseline in
EASI score; LS, least squares; NRS, numerical rating scale. “Peak
pruritus NRS scores missing for two patients in the IGA 2 group
(both dupilumab) and two patients in the IGA 3 group (one
dupilumab, one placebo). *P < 0-05, **P < 0-01, ***p < 0-001
vs. placebo.

Patients treated with dupilumab with IGA > 1 experienced
benefits in objective clinical signs, pruritus and quality of life
regardless of whether the results were analysed in aggregate
(IGA 2—4) or by individual IGA score (IGA 2, 3 or 4). This
suggests that achievement of IGA < 1 does not reflect the
entire benefit that patients experience from treatment, because
IGA is a categorical nonvalidated scale that does not take into
account relevant patient symptoms, such as pruritus, sleep and
overall quality of life. Patients with IGA > 1 had significantly
greater improvement in outcomes when treated with dupilu-
mab compared with placebo. The primary end point of IGA < 1
failed to discern these important differences between treat-
ment groups.

The main advantages of IGAs are that assessment is relatively
fast and easy to perform, and the results are readily understood.
The IGA scales have been widely used in clinical trials in AD: in

© 2019 The Authors. British Journal of Dermatology

a recent review of 317 randomized trials, 101 (32%) included
some form of IGA." Use of IGA was more common in studies
conducted in North America (73%) than in Europe (30%). Cur-
rently, the FDA recommends using IGA < 1 as a primary end
point for new drug approval trials, although this is not the case
for the European Medicines Agency. However, IGA scales have
several important limitations. Many variants are in use, with
scales ranging from 0—4 to 0—7 points and treatment success
defined as score < 1 (clear or almost clear) or < 2 (clear, almost
clear or mild).""'* The type of skin signs assessed also varies
among scales: most assess erythema and induration or papula-
tion, but some scales, such as the one used in the pimecrolimus
development programme, also used oozing and crusting to dif-
ferentiate between ‘severe’ and ‘very severe’ disease.'® Most IGA
scales, including the one used in the dupilumab trials, do not
account for lesion extent (i.e. the proportion of BSA affected),
the location of lesions or symptom burden.

Figure 3 illustrates an example of a patient with IGA > 1 at
the end of dupilumab treatment who experienced substantial
improvement by several other outcome measures (pruritus
NRS, POEM, DLQI and BSA). The ability of most IGA scales to
reflect lesion severity but not lesion extent means that it may be
acceptable when evaluating topical therapies for localized AD,
when only the target lesion is evaluated, but it becomes prob-
lematic when evaluating systemic therapies in patients with
more extensive and burdensome disease. Another limitation is
that the same success criteria (clear or almost clear) are used to
demonstrate efficacy in patients with mild, moderate and severe
disease, which favours the first category. Lastly, the minimal
clinically important difference for any IGA scale, including the
five-point scale used in the SOLO trials, has not been formally
determined. Historically, a difference of 2 points has been con-
sidered relevant, but this difference was selected empirically,
without properly accounting for the inherent variability of the
assessment and the apparent nonlinearity of the scale (e.g. the
difference between ‘clear” and ‘mild’ is not necessarily the same
as the difference between ‘mild’ and ‘severe’). The limitations
of available IGA scales have prompted efforts to refine and vali-
date the IGA.'® However, the performance of these modified
scales remains to be confirmed.

The fact that patients treated with dupilumab with IGA > 1
had improvements in other outcomes suggests that a dichoto-
mized treatment success criterion based on IGA may be too
limited to capture the full spectrum of treatment benefits.
While IGA < 1| remains a valid measure of an exceptionally
good response, these findings suggest that the traditional IGA
scale starts to lose sensitivity above a value of 1 and fails to
capture the full spectrum of clinical benefits that patients with
moderate-to-severe AD may derive from effective treatments,
especially for symptoms and quality of life. This underscores
the importance of using multiple outcome measures, includ-
ing validated measures of AD lesion severity and extent (e.g.
EASI) and patient-reported outcomes, to assess treatment
effects adequately.

There were limitations to this analysis. The results should

be interpreted with caution, given the post hoc nature of the
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BASELINE
IGA=4

BASELINE
BSA: 58%
EASI: 48
Pruritus: 9-9
Sleep loss: 9:9
DLQI: 21
POEM: 28

bLQl

Sleep

Week 16
IGA=2

WEEK 16
BSA: 22:5%
EASI: 13-3
Pruritus: 0-5
Sleep loss: 0-5
DLQI: 2
POEM: 9

Pruritus

=== % reduction

Fig 3. Illustration of a patient who improved from Investigator’s Global Assessment (IGA) 4 (severe) at baseline to IGA 2 (mild) after 16 weeks

of dupilumab treatment. Change in IGA score was accompanied by clinically meaningful improvement in BSA, symptoms (sleep, pruritus, POEM)
and quality of life. BSA, body surface area; DLQI, Dermatitis Life Quality Index; EASI, Eczema Area and Severity Index; POEM, Patient-Oriented

Eczema Measure.

analysis. It is possible that week 16 was too early for opti-
mal IGA assessment; however, in the long-term study of
dupilumab treatment with topical corticosteroids, there was
no significant difference between week 16 and week 52 val-
ues for all efficacy end points.® We included two analytical
methods (LOCF and observed value), and the results were
generally similar with both approaches. Differences in out-
comes using the two methods could reflect the impact of
rescue medication (accounted for in the LOCF method). In
the analysis by individual IGA score, the number of patients
in each subgroup was relatively small; nevertheless, the dif-
ferences observed between dupilumab and placebo were
nominally significant. We chose a priori not to examine the
EASI 90 outcome because it overlaps with IGA 0-1 and is
therefore too stringent to apply to this population of patients
achieving IGA > 1.

In summary, the benefits of dupilumab in patients with
moderate-to-severe AD are clinically meaningful and statisti-
cally significant beyond the strict success criterion of IGA <
1. This is supported by multiple validated clinician- and
patient-reported outcome measures, such as EASI, DLQI,
pruritus NRS, POEM and patient-reported outcomes. The
findings highlight the limitations of the conventional IGA
scale in general, and the IGA < 1 end point in particular.
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