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Abstract

Atopic dermatitis (AD) is a chronic inflammatory disease requiring efficacious and safe long-term therapy. Several new
systemic treatments have recently been approved for use in patients with moderate to severe AD. However, head-to-head
comparisons have not been conducted for all the currently available treatments for AD. Multiple network meta-analyses have
compared efficacy of these different therapies during the initial 16-week treatment period, but not beyond week 16. There-
fore, understanding the differences in key trial design and statistical methods is essential for evaluating long-term efficacy,
making cross-trial comparisons, and informing treatment decisions. This focused narrative review provides an overview of
data and trial methodology to guide clinicians in evaluating longer-term efficacy and safety of currently approved systemic
treatments for patients with AD. We discuss important elements of longer-term trial designs and statistical analysis strate-
gies that should be considered based on our experience as clinical trialists. In addition, a summary of key efficacy results of
published, longer-term, phase III clinical trials of US Food and Drug Administration-approved, novel systemic treatments
(i.e., dupilumab, tralokinumab, abrocitinib, and upadacitinib) is provided, including the design and data handling methods
used. Long-term safety considerations and differences in the time-effect and safety profiles of various medications are also
noted to help inform clinical decisions for individual patients. Overall, the findings of these trials support efficacy in long-
term treatment with novel systemic agents for patients with AD.

Digital Features for this article can be found at https://doi.org/ .
10.6084/m9.figshare.23796156 Key Points

Systemic biologic agents and small molecules provide an
opportunity for better disease control and improved long-
term safety for patients with moderate to severe atopic
dermatitis.

It is important to understand the differences in trial
design and statistical methods to compare long-term
efficacy across trials and inform treatment decisions.
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1 Introduction

Atopic dermatitis (AD) can have a profound impact on
all aspects of patients’ lives [1]. In recent years, multiple
biologic agents and small molecules have been approved
globally for the treatment of patients with moderate to
severe AD [2-6]. These new systemic treatment options
provide an opportunity for better disease control and
improved long-term safety [2—-6]. With more treatment
options available, healthcare professionals often wrestle
with determining which agents are best suited to treat their
patients and have the lowest risk for adverse reactions.
There have not been head-to-head comparisons for all
the different AD treatments [7, 8]. Several network meta-
analyses have compared the efficacy of these treatments
during the initial 16-week treatment period to inform cli-
nician decision making, but not beyond week 16 [8—11].
Because AD is a chronic disease with a complex relaps-
ing-remitting course, longer-term assessments of efficacy
are warranted [12].

Most phase III trials of treatments for patients with AD
evaluate primary efficacy endpoints at week 16. Longer-
term trial data extending beyond the 16-week, placebo-
controlled period are more difficult to compare because
trial design and analysis methods are not standardized.
This further complicates risk—benefit assessments in the
long term that are needed to inform treatment decisions.
Silverberg et al. (2022) reviewed some key design param-
eters that affect results and therefore can complicate cross-
trial comparisons [13]. This review provides an overview
of longer-term phase III trials, evaluating US Food and
Drug Administration (FDA)-approved systemic treat-
ments for patients with AD (ie, dupilumab, tralokinumab,
abrocitinib, and upadacitinib) when used with concomitant
topical corticosteroids (TCS), to reflect clinical practice.

Four trials with published efficacy results for the full
study population and detailed statistical analysis methods
were identified for inclusion in this review: one head-
to-head trial, JADE DARE (abrocitinib vs dupilumab;
ClinicalTrials.gov identifier: NCT04345367) and three
placebo-controlled trials, ECZTRA 3 (tralokinumab;
NCT03363854), CHRONOS (dupilumab; NCT02260986),
and AD UP (upadacitinib; NCT03568318) [14-23].
Although the Janus kinase (JAK) inhibitor baricitinib
has been evaluated for AD treatment in multiple tri-
als [24] and is approved for this indication in Europe
and Japan [25], it has not received FDA approval
[26]. We identified one longer-term study extending
beyond week 16: the BREEZE-AD3 extension study
(baricitinib; NCT03334435) of patients from BREEZE-AD7
(baricitinib; NCT03733301), which was conducted in a

A\ Adis

select population comprising patients who had an inad-
equate response to TCS and/or had failed treatment with
systemic therapies within the 6 months before BREEZE-
AD7 [27, 28]. Therefore, BREEZE-AD7 reflects a more
refractory patient population that is markedly different
from the trials reviewed here [29].

Although monotherapy trials are important to establish
the efficacy of the drug, long-term use in clinical prac-
tice would include the concomitant use of topical treat-
ment as needed. In particular, the following monotherapy
studies are not reviewed here: Heads Up (upadacitinib
vs dupilumab; NCT03738397) [35], BREEZE-AD3
(baricitinib; NCT03334435) [30], ECZTRA 1 and 2
(tralokinumab monotherapy; NCT03131648 and
NCT03160885) [31], and SOLO-CONTINUE (dupilumab
monotherapy; NCT02395133) [32]. Furthermore, we could
not identify any phase III monotherapy trials with pub-
lished results for the full study population (as opposed to
a responder analysis) beyond week 16 for the biologics
tralokinumab or dupilumab. In particular, longer-term data
on maintained response at week 52 among week-16 respond-
ers are not available for the full study populations and, there-
fore, these studies are not reviewed here.

2 Barriers to Effective Interpretation
of Longer-Term Data

2.1 Clinical Trial Design

Clinicians interpreting trial results should be aware of sev-
eral key parameters of clinical trial designs that may influ-
ence outcomes. Some of the key parameters identified in the
recent review by Silverberg et al. were the comparator (e.g.,
placebo, active control, head-to-head), the definition of and
rules for rescue treatment (e.g., timing for when rescue per-
mitted), lengths of washout periods for topical and systemic
treatments (e.g., 72 h; 1, 2, or 4 weeks), and inclusion/exclu-
sion criteria (e.g., age, disease severity) [13].

Inconsistent inclusion and exclusion criteria between tri-
als can complicate comparative data interpretation [13]. In
our experience, patients with moderate AD at baseline may
be more responsive to treatment and, thus, show increased
improvement, whereas those with severe AD may have more
refractory disease that is less responsive to treatment [13].
Exclusion criteria can also affect safety outcomes because
some trials exclude patients with more complicated medical
histories who may be at risk of experiencing adverse events
(AEs) [13].

The washout period refers to the time before baseline
when a patient does not use medication to ensure that
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effects of previous treatment are no longer present prior
to initiating the investigational drug [13]. A shorter wash-
out period could affect early trial results due to an unin-
tended enduring effect of the previous treatment. Longer
washouts could allow AD to flare up, necessitating the
use of rescue treatment early in the trial [13].

In trials that evaluate novel treatments in combination
with TCS, use of concomitant TCS on lesional skin as
required is allowed according to standard clinical prac-
tice. The type and strength of TCS used, however, may
not be uniform; some trials provide patients with a list
of prespecified options or with TCS in standardized Kits,
whereas in other trials, investigators may prescribe dif-
ferent TCS formulations of varying potency [13]. Trials
that provide patients with TCS to use on an as-needed
basis may observe more TCS use due to easier access and
a reduced financial burden [13]. In addition, the use of a
higher potency TCS may increase the absolute response
rates compared with the use of a low-to-moderate potency
TCS [13]. This can cause the placebo-adjusted response
rate to go down, as the placebo arm could benefit more
[13]. In longer-term trials, there is often no placebo com-
parator beyond week 16 for ethical reasons. This may
limit the ability to estimate the efficacy of these treat-
ments at later time points.

2.2 Analyses and Data Handling

As the length of a trial increases, so does the likelihood
of missing data that could introduce bias into statistical
analyses [33]. Missing data occur in almost every trial for
a variety of reasons (e.g., patient withdrawal due to lack
of efficacy, AEs, noncompliance). The chosen strategy for
addressing the problem of missing data can greatly affect

Table 1 Data handling strategies and key considerations

trial results. Standard approaches to handling missing data
include nonresponder imputation (NRI), last observation
carried forward (LOCF), analysis of as-observed data,
and multiple imputation (Table 1) [34, 35]. NRI, the most
conservative option, assigns a value of nonresponder to
patients using rescue therapy, those who have withdrawn
from the trial, and all other missing data points [33]. By
assigning the worst-case response scenario to missing
data, NRI analyses of investigational drug response rates
can artificially estimate lower efficacy [33]. Alternatively,
a less conservative option is LOCF, which inputs the last
recorded value to all subsequent visits; however, this
approach could overestimate the drug responses or under-
estimate improved longer-term responses [13, 33, 35]. As-
observed data analyses evaluate only the data available at
each time point and ignore missing values, and thus can
overestimate treatment responses [35]. Multiple imputa-
tion considers the uncertainty of missing data by creating
different plausible data sets and appropriately combining
and imputing results obtained from each set [34].

2.3 Population for Analysis

The patient population used to determine efficacy is another
important factor to consider. The intention-to-treat (ITT)
population includes all patients randomized to each treat-
ment arm regardless of early withdrawal, protocol deviation,
or any initial response criteria requirements. If the propor-
tions of patients who withdraw or deviate from the protocol
are large, then treatment responses may be underestimated;
conversely, a responder-enriched population may have the
opposite bias. Placebo-treated control groups are often
removed or assigned an active treatment in long-term phases
of trials (e.g., after assessment of the primary endpoint),
which increases the potential for bias [33].

Missing data strategy

Key considerations

Nonresponder imputation
[35]

Last observation carried
forward [35]

Analysis of as-observed
data [35]

Multiple imputation [34]

Patients with missing data are considered nonrespond-
ers, and all patients who begin the trial are included
in the analysis

Last available data are carried throughout as the final
value, and no biases on estimates are introduced into
the data

Only available data are analyzed, and only patients who
complete the trial are included in the final analyses

Multiple plausible data sets are generated and appropri-
ately combined for missing data

This is the most conservative approach to analyzing data,
but it does not consider why data are missing; there is
also a bias toward underestimation of response

If many patients withdraw or discontinue, this approach
can overestimate long-term efficacy

This approach ignores missing values and can overes-
timate the response if the missing values are due to
nonresponders

Multiple imputation requires modeling the distribution
of each variable with missing values; thus, omitting
certain outcome variables could impact the imputed
values and skew data
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3 Longer-Term Efficacy Data on Systemic
Treatments for Atopic Dermatitis

Key results from published longer-term trials of novel,
FDA-approved systemic AD treatments in combination
with TCS (Fig. 1) are reviewed in the following subsec-
tions, with aspects of their trial designs and data handling
methods. Key binary endpoints assessed include proportions
of patients achieving a score of O or 1 for the Investigator
Global Assessment (IGA 0/1), 75% or 90% improvement in
the Eczema Area and Severity Index (EASI-75 or EASI-90),
and a >4-point improvement in Peak Pruritus Numerical
Rating Scale (PP-NRS4).

3.1 Head-to-Head Trial: JADE DARE (Abrocitinib vs
Dupilumab)

JADE DARE (NCT04345367) was a 26-week, phase
IIIb, randomized, double-blinded, double-dummy,

KEY ELIGIBILITY PRIMARY SAFETY IMPUTATION
OUESVIEN CRITERIA ENDPOINTS | REPORTIN METH [ERANDESIGN

« Adults with AD for = 6 months

hypertension

Fig.1 Overview of study characteristics including trial design, key
eligibility criteria, primary endpoints, safety reporting, and imputa-
tion methods. AD atopic dermatitis, AEs adverse events, BSA body
surface area, EASI Eczema Area and Severity Index, HIV human
immunodeficiency virus, /GA Investigator Global Assessment, Med-
DRA Medical Dictionary for Regulatory Activities, MI multiple
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active-controlled clinical trial comparing abrocitinib
200 mg once daily + TCS as needed (n = 362) with
dupilumab 300 mg every 2 weeks (Q2W) + TCS as
needed (n = 365) in patients aged >18 years with mod-
erate to severe AD (Fig. 1) [14]. JADE DARE is the only
longer-term head-to-head trial identified in our literature
search that directly compared an oral JAK-1 inhibitor
(abrocitinib) with an injectable biologic (dupilumab),
both with concomitant TCS use. At baseline, 40% of
patients had severe disease (IGA 4), and the mean EASI
and PP-NRS scores were 28.1 and 7.4, respectively
(Table 2) [14].

Compared with the dupilumab arm, a larger proportion
of patients in the abrocitinib arm met the primary endpoints:
PP-NRS4 at week 2 (48% vs 26%; p < 0.0001) and EASI-90
at week 4 (29% vs 15%; p < 0.0001) [14]. Notably, between-
group differences in both endpoints decreased over time
[14]. For PP-NRS4, response rates were similar at week 12
and thereafter (Figs. 2, 3, 4, 5) [14]. Proportions of patients

WEEKS WEEKS WEEKS WEEKS WEEKS

o « Binary endpoints:
& g | el gloutice- No history of venous thromboembolism uess (terminology Missing data SRR
2 y . . § o . -
3 e gg;‘is’ed&lﬁ:ﬁ'g‘énmg’ or blood/clotting disorders EASI-60 at oriteria were were assumed Dupilumab 300 mg SC
e - week 4 not listed) Q2W + TCS
Q « No current or history of certain infections _random and
= ignored
. i 16-week responders
g;l:s V\;I;h »:D for 2'1 yeard ot Trglzt‘)’l\;inl:lr'gasb
‘ 2 at screening and = al - S
5 | EEEHEEED, baseline, IGA = 3, PP-NRS = 4, Lralokinimat Tralokinumab
- 5 randomized, BSA > 10% Q2W + TCS Q4W + TCS
< double-blind, X . . o5 L . S
o § placebo-controlled trial ~ * No history of cardiovascular, gastro- ‘I,zgko /1168t « AEs using zgla;y elidbointe: S de’s
B4 - Initial treatment: intestinal, hepatic, renal, neurological, MedDRA or rescue Q2W +TCS
= § 16 weeks musculoskeletal, infectious, endocrine,  * EASI-75 at version 20.0 use, withdrawals,
§ + Continuation treatment: ~ metabolic, infectious, hematological, week 16 and missing data 16-week responders
16 weeks all patients |rlnmunolog|cal, or psychlatnr{
on treatment disorder t‘hat could affe.ct patient Placebo 16 waek HonfeSsondais:
safety or influence the interpretation Q2W + TCS iAo kmnah
of trial findings Q2W + TCS
« Adults with AD for 2 3 years
= - EASI 2 16, IGA 2 3, PP-NRS = 3, gon O Dupilumab 300 mg
Y ook phase 3 BSA > 10% e il Q2w +TCS
Of ) -week, phase 3, . . q -
PRd rondomized, + No severe concomitant illnesses that reduction from  * AEs using NRI for rescue Dupilumab 300 mg
Bl double-blind, could adversely affect the person’s baseline at MedDRA use, withdrawals, Qw +TCS
g E placebo-controlled trial participation in the study week 16 version 18.0 and missing data
= * No active infections or systemic « EASI-75 at Placebo
® infection treatments within the past week 16 QW + TCS
2 weeks
« Ages 12-75 with AD for 2 3 years
« EASI 2 16, VIGA-AD 2 3, PP-NRS 2 SBi ftice o
16-week, phase 3, 4 BSA > 10% Binary endpoints: Upadacitinib 15 mg
randomized . ¥ <EASI75at  *AEsusing Hilioyeeccye ODEAICS
gg double-blinci + No active infections (eg, TB or HIV) k-16 a MedDRA use and missing
a8 T ( led trial or history of invasive infections (eg, W= (version not data; data missing Upadacitinib 30 mg
R P acebo-controfled trial listeriosis or histoplasmosis) * VIGA-AD 0/1 E due to the QD +TCS
=85 Blinded extension: ) at week 16 specified) COVID-19
S8 120-week with all * No cerebrovascular accidents or - b 15mg QD + TCS
patients on treatment cardiovascular incidents in the past pandemic were Placebo 9
6 months or any uncontrolled handled using MI QD + TCS b 30 mg QD + TCS

imputation, NRI nonresponder imputation, PP-NRS Peak Pruritus
Numerical Rating Scale, Q2W every 2 weeks, Q4W every 4 weeks,
0D once daily, QW once weekly, SC subcutaneous, 7B tuberculo-
sis, TCS topical corticosteroids, vIGA validated Investigator Global
Assessment
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achieving EASI-90 at week 16 were higher with abrocitinib When making cross-trial comparisons, the following ele-
(54% vs 42%; p = 0.0008); however, by the end of the trial ~ ments of JADE DARE are important to consider (Fig. 1)
at week 26, response rates were similar (55% vs 48%; not [14, 15]:

statistically significant) [14].

Table 2 Patient characteristics

JADE DARE [14] ECZTRA 3% [17] CHRONOSP [19, 20] AD UP [21]
Abrocitinib  Dupilumab  Tralokinumab Placebo Dupilumab ~ Placebo QW  Upadacitinib Upadacitinib Placebo
200 mg Q2w Q2W Q2w Q2w (n=315) 15 mg 30 mg (n=304)
(n=1362) (n=1365) (n=253) (n=127) (n=106) (n =300) (n=297)
Age (years), 36.6 35.5 39.8 37.7 39.6 36.6 32.5 35.5 343
mean
Male sex 53% 56% 49% 66% 59% 61% 60% 64% 59%
Race
White 74% 68% 80% 67% 70% 66% 68% 73% 74%
Asian 17% 23% 7% 19% 27% 26% 21% 21% 20%
Black or 7% 7% 9% 9% 2% 6% 6% 4% 6%
African
American
Native NR NR <1% <1% 0% 0% 1% <1% 0%
Hawaiian
or other
Pacific
Islander
American NR NR NR NR 0% 0% 1% 1% <1%
Indian or
Alaska
Native
Multiracial, 2% 2% 4% 4% <1% 2% 3% <1% 0%
other, or
NR

EASI, mean 28.1(11.5) 28.1(11.9) 28.8(12.0) 30.4(12.8) 33.6(13.3) 32.6(129) 29.2(11.8) 29.7(11.8) 30.3(13.0)
(SD)

IGA®
Moderate  60% 60% 54% 52% 50% 53% 48% 47% 46%
3
Severe (4)  40% 40% 46% 47% 50% 47% 52% 53% 54%

PP-NRS, 7.4 (1.6) 7.4 (1.6) 7.7 (1.5) 7.9 (1.5) 7.4 (1.7) 7.3 (1.8) 7.1 (1.8) 7.4 (1.6) 7.1 (1.6)
mean (SD)

DLQL mean 14.0 (6.8) 14.2 (6.3) 17.6 (7.1) 172(72)  145(1.3) 14.7 (7.4) 164 (729 171 (7.00¢  16.3 (7.0)
(SD)

BSA affected 42.5(19.9) 42.6 (21.3) 47.6(23.3) 49.0(25.9) 59.5(20.8) 56.9(21.7) 46.7(21.6) 485(23.1) 48.6(23.1)

(%), mean
(SD)

All arms received concomitant TCS

BSA body surface area, DLQI Dermatology Life Quality Index, EASI Eczema Area and Severity Index, /IGA Investigator Global Assessment, NR
not reported, PP-NRS Peak Pruritus Numerical Rating Scale, QW once weekly, Q2W every 2 weeks, SD standard deviation, TCS topical corti-
costeroids

*For ECZTRA 3, two patients (one in each arm) did not receive a treatment dose and were not included in the full analysis

®For CHRONOS, because the FDA-approved dosing schedule for dupilumab is limited to Q2W, this table does not include details of the QW
arm

‘For ECZTRA 3, IGA was assessed only for 252 patients in the tralokinumab arm and 126 patients in the placebo arm

dFor AD UP, DLQI was assessed only for patients aged > 16 years (276 patients in the upadacitinib 15-mg arm, 273 patients in the upadacitinib
30-mg arm, and 276 patients in the placebo arm)
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JADE DARE
Abrocitinib vs
dupilumab [14, 15]

Wk 16

Wk 26

Wk 16

ECZTRA 3
Tralokinumab [17, 18]

Wk 32

Wk 16

CHRONOS

Dupilumab [19, 20] UL

Wk 52

Wk 16

AD UP
Upadacitinib [21,22] AL

Wk 52

Il Tralokinumab Q2W + TCS
[l Tralokinumab Q2W + TCS/Tralokinumab Q4W + TCS

BASELINE IMPUTATION
SEVERITY METHOD
* NRI for rescue use
68 7 Mean or withdrawals
EASI: * Missing data were
53 28 assumed random and
ignored
6 56 Mean « NRI for rescue use,
EASI: withdrawals, and
70 29-30 missing data
69
Mean « NRI for rescue use,
2 [ EASI: withdrawals, and
33-34 missing data
65
2 77 « NRI for rescue use and
26 Mean missing data
73 EASI: « Data missing due to the
29-30 COVID-19 pandemic
were handled using Ml
69
T T T T T T T T T 1
10 20 30 40 50 60 70 80 90 100

Proportion of patients achieving EASI-75 (%)

B Upadacitinib 30 mg + TCS
Upadacitinib 15 mg + TCS

[ Dupilumab Q2W + TCS
I Abrocitinib 200 mg + TCS

[ Placebo + TCS

Fig.2 Proportion of patients achieving EASI-75 by study. EASI
ranges from O to 72, with lower scores indicating less severe AD.
EASI-75 is defined as an improvement of at least 75% in lesion extent
and severity from baseline; thus, increases in proportions of patients

e Because of the lack of a placebo comparator, all patients
received active therapy; therefore, any improvement from
baseline might include any potential placebo response in
addition to a response to study treatment.

e Washout of TCS prior to treatment initiation was not
required; rescue treatment (high-potency TCS for up to
2 weeks at a time or systemic corticosteroids for up to 10
days) to manage intolerable AD symptoms was allowed
after week 4 at investigators’ discretion.

e Concomitant TCS use was standardized by the pro-
tocol to medium- or low-potency TCS (e.g., triamci-
nolone acetonide 0.1% cream or fluocinolone aceto-
nide 0.025% ointment), but not provided by the trial
sponsor, and the frequency and amount used were not
reported. Alternatively, topical calcineurin inhibitors
(TCI) or phosphodiesterase inhibitors were allowed on
areas of thin skin or if TCS were considered unsafe.

e NRI was implemented for those patients who used res-
cue medication or withdrew from the trial. Other missing
data were assumed to be missing at random.
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achieving EASI-75 indicate greater efficacy. AD atopic dermatitis,
EASI Eczema Area and Severity Index, M/ multiple imputation, NRI
nonresponder imputation, Q2W every 2 weeks, Q4W every 4 weeks,
TCS topical corticosteroids

3.2 Placebo-Controlled Phase Ill Trials
3.2.1 ECZTRA 3 (Tralokinumab)

ECZTRA 3 (NCT03363854) was a 32-week, phase III,
randomized, double-blinded, placebo-controlled trial com-
paring tralokinumab 300 mg Q2W + TCS (n = 252) with
placebo + TCS (n = 126) for an initial 16-week treatment
period in patients aged >18 years with moderate to severe
AD (Fig. 1) [17]. The initial treatment period was followed
by re-randomization for an additional 16-week continu-
ation phase; patients treated with tralokinumab achieving
either primary endpoint (IGA 0/1 or EASI-75 at week 16)
received either tralokinumab Q2W or every 4 weeks (Q4W),
both with concomitant TCS (as needed) [16]. Patients in
either arm not achieving either primary endpoint received
tralokinumab Q2W, while patients who achieved a primary
endpoint with placebo continued to receive placebo [16]. At
baseline, 46-47% of patients had severe disease (IGA 4), and
the mean EASI and mean weekly average of worst daily pru-
ritus NRS scores were 28.8-30.4 and 7.7-7.9, respectively
(Table 2) [16, 17].

At week 16, a larger proportion of patients treated
with tralokinumab Q2W reached the primary endpoints
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JADE DARE
Abrocitinib vs

Wk 16 4

BASELINE
SEVERITY

IMPUTATION
METHOD

* NRI for rescue use
> Mean or withdrawals
EASI: « Missing data were

dupilumab [14, 15] Wk 26 e 55 28 ?ssumed random and
ignored
33 .
ECZTRA 3 Wk 16 Mean' NBI for rescue use,
" EASI: withdrawals, and

Tralokinumab [17, 18] 50 29-30 ifeafing| Q&
Wk 32 <
Wk 16 40

Mean * NRI for rescue use,
CHRONOS o 56 EASI: withdrawals, and

Dupilumab [19, 20] 4 33-34  missing data
Wk 52 5 51
Wk 16 63 * NRI for rescue use and

Mean missing data
AD UP 4 EAS:  .p e
= Wk 32 ata missing due to the
o 29-30  COVID-19 pandemic
Wk 52 8 55 were handled using Ml
I T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100

Proportion of patients achieving EASI-90 (%)

[l Tralokinumab Q2W + TCS
B Tralokinumab Q2W + TCS/Tralokinumab Q4W + TCS

Fig.3 Proportion of patients achieving EASI-90 by study. EASI
ranges from 0 to 72, with lower scores indicating less severe AD.
EASI-90 is defined as an improvement of at least 90% in lesion extent
and severity from baseline; thus, increases in proportions of patients

compared with patients treated with placebo: IGA 0/1
(39% vs 26%; p = 0.015) and EASI-75 (56% vs 36%;
p < 0.001) [16]. Similarly, a significantly greater propor-
tion of patients treated with tralokinumab versus placebo
achieved EASI-90 (33% vs 21%; p = 0.022) and mean
weekly average of worst daily pruritus NRS4 (45% vs
34%; p =0.037) [16, 17]. Prespecified continuation phase
endpoints focused on the responder population and the
maintained efficacy with two different dosing options [16].
A recent post-hoc analysis reported efficacy data over the
entire 32-week treatment period in ECZTRA 3; this analy-
sis included all patients initiated on tralokinumab at the
start of the trial (n = 252) irrespective of their response at
week 16 and tralokinumab dosing regimen (Q2W or Q4W)
thereafter [17]. Response rates improved further at week
32 to 49% (IGA 0/1), 70% (EASI-75), 50% (EASI-90),
and 51% (PP-NRS4, not published) (Figs. 2, 3, 4, 5) [17].

When making cross-trial comparisons, the following
elements of ECZTRA 3 are important to consider (Fig. 1)
[16-18]:

¢ In the analyses beyond week 16, no placebo comparator
was included and all patients received active therapy.

B Upadacitinib 30 mg + TCS
Upadacitinib 15 mg + TCS

[ Dupilumab Q2W + TCS
I Abrocitinib 200 mg + TCS

[ Placebo + TCS

achieving EASI-90 indicate greater efficacy. AD atopic dermatitis,
EASI Eczema Area and Severity Index, M/ multiple imputation, NR/
nonresponder imputation, Q2W every 2 weeks, Q4W every 4 weeks,
TCS topical corticosteroids

e Response rates presented at week 32 are based on a
post-hoc analysis conducted by pooling all patients
treated with tralokinumab in the initial treatment period
(n = 252), irrespective of responses at week 16 and
tralokinumab dosing regimen thereafter.

e A 2-week washout of TCS was required prior to treat-
ment initiation; rescue treatment (higher-potency TCS:
Europe class > 3; US class <4 or systemic drugs) was
allowed from the start of the trial to control intolerable
AD symptoms at the investigators’ discretion.

e This trial was the only one to standardize concomi-
tant TCS use in the protocol to mometasone furoate
0.1% cream (Europe class 3 [potent]; US class 4 [mid-
strength]), and supply this medication to patients in kit
sizes of 180-200 g Q2W. Patients returned all used and
unused TCS tubes, which were then weighed to deter-
mine the amount of medication used. Patients were also
allowed to use low-potency TCS or TCI in areas of the
body where use of the supplied TCS was inadvisable.
At week 16, patients treated with tralokinumab used
approximately 50% less TCS compared with patients
treated with placebo; the mean use remained low (around
5-7 g/week) for patients continuing with tralokinumab
treatment.
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BASELINE IMPUTATION
SEVERITY METHOD
55 * NRI for rescue use
JADE DARE Wk 16 IGA 4: or withdrawals
Abrocitinib vs 56 40%  ° Missing data were
dupilumab [14,15] RUPET assumed random and
ignored
39 5
gl e cns, e e
Tralokinumab [17, 18] 46%—47% . i
49 missing data
Wk 32
Wk 16 12 3
IGA 4: « NRI for rescue use,
C,HRONOS Wk 32 - 39 47%— withdrawals, and
e I, 20 50% missing data
Wk 52 %
Wk 16 59 * NRI for rescue use and
1GA 4: missing data
AD UP Wk 32 54 52%— -+ Data missing due to the
Upadacitinib [21,22] 54% COVID-19 pandemic
Wk 52 45 were handled using Ml
I T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100

Proportion of patients achieving IGA 0/1 (%)

I Tralokinumab Q2W + TCS
[l Tralokinumab Q2W + TCS/Tralokinumab Q4W + TCS

Fig.4 Proportion of patients achieving IGA 0/1 by study. The IGA
score ranges from 0 to 4, with lower scores indicating less severe AD.
IGA 0/1 is defined as scores of O or 1, indicating a clear or almost
clear AD presentation; thus, increases in proportions of patients

e NRI was implemented for patients who used rescue
medication or withdrew from the trial, as well as for
missing data.

3.2.2 CHRONOS (Dupilumab)

CHRONOS (NCT02260986) was a 52-week, phase
III, randomized, double-blinded, placebo-controlled
trial comparing dupilumab 300 mg once weekly (QW;
n = 319) or Q2W (n = 106) with placebo (n = 315; all
arms with concomitant TCS) in patients aged > 18 years
with moderate to severe AD (Fig. 1) [19]. Because the
FDA-approved dosing schedule for dupilumab is limited
to Q2W [3], this review does not include details of the
QW arm. At baseline, 47-50% of patients had severe dis-
ease (IGA 4), and the mean EASI and weekly averaged
PP-NRS scores were 32.6-33.6 and 7.3-7.4, respectively
(Table 2) [19, 20].

At week 16, a larger proportion of patients treated with
dupilumab Q2W versus placebo reached the primary end-
points: IGA 0/1, 39% vs 12% (p < 0.0001); and EASI-
75, 69% vs 23% (p < 0.0001) [19]. Similarly, a post hoc
analysis showed that a significantly greater proportion of
patients treated with dupilumab achieved EASI-90 (40%
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B Upadacitinib 30 mg + TCS
Upadacitinib 15 mg + TCS

[ Dupilumab Q2w + TCS
I Abrocitinib 200 mg + TCS

[ Placebo + TCS

achieving IGA 0/1 indicate greater efficacy. AD atopic dermatitis,
IGA Investigator Global Assessment, MI multiple imputation, NRI
nonresponder imputation, Q2W every 2 weeks, Q4W every 4 weeks,
TCS topical corticosteroids

vs 11%; p < 0.0001) [19]. The proportion of patients
achieving PP-NRS4, a secondary endpoint, was 59% with
dupilumab versus 20% with placebo (p < 0.0001) [19]. At
week 52, response rates with dupilumab versus placebo
were maintained or slightly improved (IGA 0/1, 36% vs
13%; EASI-75, 65% vs 22%; EASI-90, 51% vs 16%; and
PP-NRS4, 51% vs 13%; all p < 0.0001; Figs. 2, 3, 4, 5)
[19].

For cross-trial comparisons, the following elements of
CHRONOS are important to consider (Fig. 1) [19]:

e This trial is the only one described here to include a
placebo + TCS comparator group beyond week 16.

e A 1-week washout of TCS was required prior to treat-
ment initiation; rescue treatment (higher-potency TCS,
systemic drugs, or phototherapy) to control intolerable
symptoms was allowed after week 2 at the investiga-
tors’ discretion.

e Concomitant TCS use was standardized by the pro-
tocol to medium-potency TCS (triamcinolone aceto-
nide 0.1% cream or fluocinolone acetonide 0.025%
ointment), but not provided by the trial sponsor; the
amount used was not reported. Use of a low-potency
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JADE DARE Wk 16
Abrocitinib vs
dupilumab [14, 15]

Wk 26

ECZTRA 3 Wk 16
Tralokinumab [17, 18]
Wk 32

Wk 16

CHRONOS
Dupilumab [19, 20] AL

Wk 52

Wk 16

AD UP
Upadacitinib [21,22] RALEZS

Wk 52

BASELINE
SEVERITY

IMPUTATION
METHOD

* NRI for rescue use

Proportion of patients achieving PP-NRS4 (%)

64 e Mean or withdrawals
PP-NRS: - Missing data were
5 68 7.4 assumed random and
ignored
45 .
‘ Mean NRI for rescue use,

PP-NRS: withdrawals, and

51 7.7-7.9 missing data

59
20
Mean * NRI for rescue use,
53 PP-NRS:  withdrawals, and

7.3-7.4 missing data

51

64 * NRI for rescue use and
Mean missing data
= 65 PP-NRS: . Data missing due to the
71-T4 ' COVID-19 pandemic
= 58 were handled using MI
T T T T T T T 1
20 30 40 50 60 70 80 90 100

Il Tralokinumab Q2W + TCS
[l Tralokinumab Q2W + TCS/Tralokinumab Q4W + TCS

Fig.5 Proportion of patients achieving PP-NRS4 by study. The PP-
NRS score ranges from 0 to 10, with lower scores indicating less
severe symptoms of itch. PP-NRS4 is defined as a >4-point improve-
ment from baseline; thus, increases in proportions of patients achiev-

TCS (hydrocortisone 1% cream) was permitted on sen-
sitive skin areas such as the face.

e Efficacy analyses at week 52 and time course for each
trial visit included only those patients who completed
the week-52 visit by the cutoff date for data submis-
sion to the FDA.

e NRI was implemented for patients who used rescue
medication or withdrew from the trial, as well as for
missing data.

3.2.3 AD UP (Upadacitinib)

AD UP (NCT03568318) is an ongoing clinical trial, the
first part of which was a 16-week, phase III, randomized,
double-blinded, placebo-controlled trial comparing once-
daily upadacitinib 15 mg (n = 300) or 30 mg (n = 297) to
placebo (n = 304) (all arms with concomitant TCS use)
in patients aged 12-75 years with moderate to severe AD
(Fig. 1) [21]. Results from the 16-week placebo-controlled
part as well as a prespecified analysis of the extension
phase at week 52 have been published [21, 22]. After the

I Upadacitinib 30 mg + TCS [l Dupilumab Q2W + TCS
Upadacitinib 15 mg + TCS [l Abrocitinib 200 mg + TCS

[ Placebo + TCS

ing PP-NRS4 indicate greater efficacy. AD atopic dermatitis, MI
multiple imputation, PP-NRS Peak Pruritus Numerical Rating Scale,
02W every 2 weeks, Q4W every 4 weeks, TCS topical corticosteroids

initial 16-week treatment period, patients treated with
upadacitinib continued treatment during the extension
period for up to another 260 weeks [22]. Patients treated
with placebo were rerandomized to upadacitinib, but were
not included in the 52-week efficacy analysis [22]. At base-
line, 52-54% of patients had severe disease (IGA 4), and
the mean EASI and worst pruritus NRS responses were
29.2-30.3 and 7.1-7.4, respectively (Table 2) [21].

At week 16, a greater proportion of patients treated
with upadacitinib 15 and 30 mg versus placebo reached
the primary endpoints (IGA 0/1, 40% and 59% vs 11%,
both p < 0.0001; and EASI-75, 65% and 77% vs 26%,
both p < 0.0001) [21]. Similarly, significantly greater
proportions of patients treated with upadacitinib 15 and
30 mg versus placebo achieved EASI-90 (43% and 63%
vs 13%; both p < 0.0001) [21]. Proportions of patients
achieving PP-NRS4 were 52% and 64% with upadaci-
tinib 15 and 30 mg, respectively, versus 15% with pla-
cebo (both p < 0.0001) [21]. At week 52, response rates
with upadacitinib 15 and 30 mg, respectively, were 34%
and 45% (IGA 0/1), 51% and 69% (EASI-75), 38% and
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55% (EASI-90), and 45% and 58% (PP-NRS4) (Figs. 2,
3,4,5)[22].

For cross-trial comparisons, the following elements of
AD UP are important to consider (Fig. 1) [21, 22]:

e There was no placebo comparator beyond week 16 and
all patients received active therapy.

e A 7-day washout of TCS was required prior to treatment
initiation. Rescue treatment was allowed after week 4 if
it was considered medically necessary and either of the
following conditions was met:

e The patient achieved a <50% reduction in EASI
response compared with baseline at any two con-
secutive scheduled visits for weeks 4-24.

e The patient achieved a <50% reduction at any sched-
uled or unscheduled visit for weeks 24-52.

e Concomitant TCS was standardized by the protocol to
medium-potency TCS (triamcinolone acetonide 0.1%
cream or fluocinolone acetonide 0.025% ointment).
Low-potency TCS (hydrocortisone 1% cream) or a topi-
cal calcineurin inhibitor was permitted for sensitive skin
areas. TCS was not provided by the trial sponsor and the
amount used was not reported.

e NRI was implemented for patients who used rescue medi-
cation or withdrew from the trial and for other missing
data with the exception of data that were missing due
to the COVID-19 pandemic, which were handled using
multiple imputation.

4 Safety Considerations

As with other data, evaluation and comparison of safety
data can be influenced by a multitude of factors, includ-
ing initial inclusion and exclusion criteria specified for
a trial as well as trial length. Among the trials reviewed
here, ECZTRA 3 presented safety data for the initial 16
weeks and the week 16-32 continuation phase [17]; JADE
DARE reported safety data across the full 26-week treat-
ment period [14]; CHRONOS reported safety data for 52
weeks [19]; and AD UP reported safety data up to 52 weeks
[21, 22]. For long-term studies, it is also important to con-
sider the frequency of AEs reported in relation to the patient
years of exposure (PYE), either reported as the number of
patients reporting the event per 100 PYE or the number of
events per 100 PYE. In addition, differences in the ways
of reporting AEs using the Medical Dictionary for Regu-
latory Activities (MedDRA) system can occur [36]. Med-
DRA categorizes AEs based on five levels: System Organ
Class (SOC), High Level Group Term (HLGT), High Level
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Term (HLT), Preferred Term (PT), and Lowest Level Term
(LLT), and depending on which level is used when reported,
the same term can generate different results if reported at
a PT level versus a higher-level term [36]. As an example,
JADE DARE reported the conjunctivitis incidence using a
higher level term that included nine PTs (allergic keratitis,
conjunctival hemorrhage, conjunctivitis allergic, keratitis,
noninfective conjunctivitis, ocular hyperemia, conjunctivi-
tis, conjunctivitis bacterial, and conjunctivitis viral) [14],
the CHRONOS study reported the conjunctivitis incidence,
including four PTs (conjunctivitis allergic, conjunctivitis
bacterial, atopic keratoconjunctivitis, and conjunctivitis)
[19], and the ECZTRA 3 study reported the conjunctivitis
incidence for the individual PTs [16]. Another factor to bear
in mind is that there may also be differences due to use of
different MedDRA versions. As an example, the most com-
monly reported LLT ‘common cold’ was mapped into the
PT ‘viral upper respiratory tract infection’ in the MedDRA
version used in the ECZTRA 3 trial, whereas it was mapped
to ‘nasopharyngitis’ in the versions used for CHRONOS [17,
19]. Consequently, one of the most frequent AEs reported
with tralokinumab in ECZTRA 3 was viral upper respira-
tory tract infection and for dupilumab in CHRONOS it was
nasopharyngitis [16, 19].

Regarding treatment in clinical settings, the US prescrib-
ing information (PI), based on all trials submitted for regu-
latory review, can provide relevant guidance on the most
important factors to consider before treatment and can high-
light key differences between drug classes.

4.1 Biologics (Tralokinumab and Dupilumab)

Important exclusion criteria that were considered for the
biologic trials included chronic active or acute clinically
significant infections within 2—4 weeks of baseline or
randomization, a history of parasitic (helminth) infection,
tuberculosis infection, or known primary immunodeficiency
[16, 20]. Relevant warnings or precautions listed in the PI
of both biologics include a history of hypersensitivity reac-
tions, conjunctivitis, parasitic (helminth) infections, and
future need of vaccination with live vaccines; arthralgia is
an additional warning for dupilumab [3, 4].

In clinical trials for tralokinumab, the most commonly
reported adverse reactions (occurring in > 1% of patients)
were upper respiratory tract infections (mainly reported
as common cold), conjunctivitis, injection-site reactions,
and eosinophilia [4]. For dupilumab, the most commonly
reported adverse reactions (occurring in > 1% of patients)
were injection-site reactions, conjunctivitis, blepharitis, oral
herpes, keratitis, eye pruritus, other herpes simplex virus,
dry eye, and eosinophilia [3].
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4.2 JAK Inhibitors (Abrocitinib and Upadacitinib)

Important exclusion criteria that were considered for the JAK
inhibitor trials included active chronic or acute infections,
a history of venous thromboembolism, increased risk of an
inherited coagulation disorder, a current helminth infection,
tuberculosis infection, recurrent herpes zoster infections, a his-
tory of disseminated herpes zoster or herpes simplex, malig-
nancies, and known immunodeficiency disorders [15, 23].

Boxed warnings in the PIs of the JAK inhibitors note the
following: increased risk of serious infections that may lead
to hospitalization or death, higher rate of all-cause mortal-
ity, malignancies, major adverse cardiovascular events, and
thrombosis. Other relevant warnings or precautions include
hypersensitivity reactions (upadacitinib), gastrointestinal
perforations (upadacitinib), and laboratory abnormalities
(upadacitinib and abrocitinib) [5, 6].

In clinical trials, the most commonly reported adverse
reactions (> 1% of patients) for abrocitinib were nasophar-
yngitis, nausea, headache, herpes simplex, increased blood
creatinine phosphokinase (CPK), dizziness, urinary tract
infection, fatigue, acne, vomiting, impetigo, oropharyngeal
pain, hypertension, influenza, gastroenteritis, contact derma-
titis, upper abdominal pain, abdominal discomfort, herpes
zoster, and thrombocytopenia [5]. For upadacitinib, the most
commonly reported adverse reactions (> 1% of patients)
were upper respiratory tract infections, acne, herpes simplex,
headache, increased blood CPK, cough, hypersensitivity, fol-
liculitis, nausea, abdominal pain, pyrexia, increased weight,
herpes zoster, influenza, fatigue, neutropenia, myalgia, and
influenza-like illness [6].

Before treatment initiation with a JAK inhibitor, recom-
mended evaluations include a complete blood count (CBC),
testing baseline hepatic function, and screening for tuber-
culosis and viral hepatitis [5, 6]. During treatment, CBC
and lipid profiles should be monitored 4 weeks after start-
ing treatment with either drug, 4 weeks after increasing the
dose for abrocitinib, and, in our opinion, every 3—6 months
thereafter [5, 6].

5 Discussion

Clinicians need meaningful comparisons of the long-term effi-
cacy across systemic AD therapies to tailor treatment choices
for their patients with moderate to severe AD to achieve opti-
mal treatment goals. To date, a limited number of head-to-head
trials have been conducted. Outside the scope of head-to-head
trials, any attempt to make cross-trial comparisons is com-
plicated by differences in trial designs and analysis methods.
To help clinicians interpret efficacy results of different
trials, we highlighted key aspects of trial designs and analy-
sis methods that should be considered due to their potential

effects on results. The head-to-head JADE DARE trial’s find-
ings support that more patients can achieve the predefined
efficacy targets with a high-dose JAK inhibitor (abrocitinib
200 mg) than with a biologic (dupilumab 300 mg Q2W) dur-
ing the initial treatment phase [14]. However, early between-
group differences decreased over time; and at the end of the
26-week trial, proportions of patients achieving efficacy targets
were similar between treatment arms [14]. These findings are
consistent with the results of the placebo-controlled phase III
trials, in which higher response rates were seen at week 16
with the JAK inhibitor upadacitinib (particularly at the higher
dose of 30 mg) compared with the biologics dupilumab and
tralokinumab but this difference diminishes over time (Figs. 2,
3,4, 5). This result is important to consider in clinical practice
for evaluating treatment response; week 16 seems too early a
time point to evaluate the full benefit of the biologics.

Before initiating a new systemic therapy, it is also impor-
tant to consider potential risk factors that may affect the long-
term success of the treatment. From a tolerability perspective,
the most frequently reported adverse drug reactions include
injection-site reactions and conjunctivitis for the biologics [3,
4], and nausea and acne for the JAK inhibitors abrocitinib and
upadacitinib [5, 6]. Both JAK inhibitors also have boxed warn-
ings in their PIs for serious infections, mortality, malignancies,
major adverse cardiovascular events, and thrombosis; however,
observed rates of these AEs were low even during longer-term
follow-up [5, 6]. Use of these medications is not recommended
in combination with other JAK inhibitors, biologic immu-
nosuppressants, or other immunomodulators, and dosage is
restricted in patients aged 65 years or older (upadacitinib) or
those with renal impairment (abrocitinib and upadacitinib) [5,
6]. It is important to weigh the risks and benefits of starting
therapy for any patients with major cardiovascular problems,
malignancies, and current or past smokers [5, 6]. Thus, patients
who may be eligible for treatment with JAK inhibitors require
more careful risk assessment, including periodic assessments
of blood counts, liver enzymes, and lipid parameters, as well
as screening for tuberculosis and viral hepatitis [5, 6].

6 Conclusion

Assessment of the efficacy of systemic AD treatments
in longer-term clinical trials is challenging due to
inconsistencies in trial designs and analysis methods. The
trials reviewed here support the efficacy of novel systemic
therapy options for long-term treatment of patients with
AD. We compared different treatment options for AD,
identified differences in their time-effect profiles, and
contextualized the differences in study design and data
handling used in each clinical trial. During initial treat-
ment, greater proportions of patients reached the higher
efficacy thresholds of EASI-90 and IGA 0/1 with JAK
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inhibitors than with biologics; however, during longer-
term maintenance treatment, efficacy appeared to be com-
parable for the majority of patients. In terms of safety,
different risk factors and monitoring requirements were
identified for JAK inhibitors compared with biologics.
These differences in efficacy and safety profiles should
be discussed with patients in a shared decision-making
process.
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