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Background Tralokinumab is a fully human monoclonal antibody that specifically
neutralizes interleukin-13, a key driver of atopic dermatitis (AD).

Objectives To evaluate the efficacy and safety of tralokinumab in combination with
topical corticosteroids (TCS) in patients with moderate-to-severe AD who were
candidates for systemic therapy.

Methods This was a double-blind, placebo plus TCS controlled phase III trial.
Patients were randomized 2 : 1 to subcutaneous tralokinumab 300 mg or pla-
cebo every 2 weeks (Q2W) with TCS as needed over 16 weeks. Patients who
achieved an Investigator’s Global Assessment (IGA) score of 0/1 and/or 75%
improvement in Eczema Area and Severity Index (EASI 75) at week 16 with
tralokinumab were rerandomized 1 : 1 to tralokinumab Q2W or every 4 weeks
(Q4W), with TCS as needed, for another 16 weeks.

Results At week 16, more patients treated with tralokinumab than with placebo
achieved IGA 0/1: 38:9% vs. 26:2% [difference (95% confidence interval):
12:4% (2-9-21-9); P = 0-015] and EASI 75: 56-0% vs. 35-7% [20-2% (9-8—
30-6); P < 0-001]. Of the patients who were tralokinumab responders at week
16, 89-6% and 92-5% of those treated with tralokinumab Q2W and 77-6% and
90-8% treated with tralokinumab Q4W maintained an IGA 0/1 and EASI 75
response at week 32, respectively. Among patients who did not achieve IGA 0/1
and EASI 75 with tralokinumab Q2W at 16 weeks, 30-5% and 55-8% achieved
these endpoints, respectively, at week 32. The overall incidence of adverse events
was similar across treatment groups.

Conclusions Tralokinumab 300 mg in combination with TCS as needed was effec-
tive and well tolerated in patients with moderate-to-severe AD.
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What is already known about this topic?

e Atopic dermatitis (AD) is a chronic interleukin (IL)-13-mediated disease.

e In clinical practice, biologics are commonly initiated as add-on therapy to topical
corticosteroids (TCS).

e Tralokinumab is a fully human monoclonal antibody that binds specifically to the
IL-13 cytokine with high affinity, thereby preventing receptor interaction and sub-
sequent downstream signalling.

e Tralokinumab combined with TCS showed early and sustained efficacy and safety
in a 12-week, phase IIb trial in moderate-to-severe AD.

What does this study add?

e This is the first phase III trial evaluating a targeted anti-IL-13 biologic in combina-
tion with TCS.

e These data demonstrate that tralokinumab plus TCS can achieve significant
improvements in AD signs and symptoms and quality of life, as well as exert a
steroid-sparing effect.

e Response with tralokinumab in combination with TCS was maintained over
32 weeks.

e Tralokinumab may be considered a targeted biological treatment option for patients

with moderate-to-severe AD.

Atopic dermatitis (AD) is a chronic, inflammatory skin dis-
ease’"? characterized by intense itch and recurrent eczematous
skin lesions and associated with sleep disturbance, anxiety,
depression and work absenteeism. ">

Depending on severity, treatment guidelines recommend
topical corticosteroids (TCS) as first-line pharmacological
intervention combined with general skin care and trigger
avoidance.® However, topical anti-inflammatory treatment is
often insufficient to achieve disease control in patients with
moderate-to-severe AD,* and systemic therapy is needed.’

Interleukin (IL)-13 is a key driver of underlying inflamma-
tion in AD, leading to skin barrier dysfunction, immune dys-
regulation and, ultimately, chronic type 2 inflammation.®”’
IL-13 is overexpressed in lesional and nonlesional AD skin,®?
with expression increasing with progression from the acute to
the chronic disease stage.10 Furthermore, increased expression
of TL-13 in the skin correlates with AD severity.”'"

Currently, the anti-IL-4 receptor o antibody dupilumab,
which blocks both IL-4 and IL-13 signalling, is the only bio-
logic approved for patients with moderate-to-severe AD inade-

12,13 .
and is recommended as an

quately controlled by TCS
alternative to systemic immunosuppressive treatment, where
available.*!* Unlike IL-13, IL-4 is found at low concentration
levels in AD skin.'” Due to limited alternative therapies for
AD, there remains a significant unmet need for additional
long-term targeted systemic or biological therapies with dur-
able efficacy and improved safety profiles.

Tralokinumab is a fully human immunoglobulin G4 mono-
clonal antibody that specifically binds to the IL-13 cytokine
with high affinity, preventing interaction with the IL-13 recep-

tor and subsequent downstream IL-13 signalling, thus
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inhibiting its proinflammatory activity.
AD suggest that systemic therapies such as immunosuppressants
or biologics are most commonly initiated as an add-on to
TCS.'®'? Tralokinumab in combination with TCS improved AD
severity, symptoms and health-related quality of life in adult
patients with moderate-to-severe AD in a recent phase IIb
trial.*® ECZTRA 3 (NCT03363854) provides the results of the
first phase III trial of an IL-13 inhibitor in combination with
TCS for moderate-to-severe AD (see https://clinicaltrials.gov/
ct2/show/NCT03363854 for the full trial protocol); the phase
IIT ECZTRA 1 (NCT03131648) and ECZTRA 2 (NCT03160885)
studies assessed tralokinumab as monotherapy.

The objective of the pivotal ECZTRA 3 trial was to evaluate
the efficacy and safety of tralokinumab in comparison with
placebo at week 16, both in combination with TCS as needed.
Maintenance of tralokinumab efficacy in two different dosing
regimens was evaluated up to week 32 in adults with moder-

ate-to-severe AD.

Patients and methods

Study design and oversight

This was a double-blind, randomized, placebo-controlled 32-
week trial conducted across 63 sites in Europe and North
America (listed in Study Investigators S1; see Supporting Infor-
mation).

Following a 2—6-week screening period [length of washout
required was based on prior medications (Methods S1; see
Supporting Information)], patients were randomized 2 : 1 to
subcutaneous tralokinumab 300 mg every 2 weeks (Q2W) in
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combination with TCS as needed, herein referred to as tralo-
kinumab, or placebo Q2W in combination with TCS as
needed, herein referred to as placebo, and received 600 mg of
tralokinumab or placebo (loading dose) on day 0 (Figure 1).
Randomization was performed using a computer-generated
randomization schedule stratified by region (Europe and North
America) and baseline disease severity [Investigator’s Global
Assessment (IGA) score of 3/4]. Treatment allocation was
blinded to patients and investigators (Methods S1; see Sup-
porting Information). Patients who achieved the clinical
response criteria with tralokinumab [IGA score of 0/1 or 75%
improvement in Eczema Area and Severity Index (EASI 75) at

1 to tralokinumab Q2W or
every 4 weeks (Q4W). Patients who achieved the clinical

week 16], were rerandomized 1 :

response criteria with placebo continued to receive placebo
(Q2W) to maintain blinding of the study. Patients not achiev-
ing the clinical response criteria (from the tralokinumab and
placebo groups) received tralokinumab Q2W plus TCS as
needed from week 16. All patients had a final safety follow-up
16 weeks after the last dose of study medication, unless trans-
ferred to the long-term ECZTEND trial (NCT03587805).

All patients were instructed to apply a thin layer of the sup-
plied TCS as needed, once daily to areas with active lesions
[mometasone furoate 0-1% cream; Europe class 3 (potent);

B Tralokinumab 300 mg + TCS
B Placebo + TCS

B Screening and follow-up visits

Trial period

Screening Initial treatment Continuation treatment Follow-up

Washout of TCS and
other AD medication

Tralokinumab Q2W + TCS
or placebo Q2W + TCS

Off-treatment

at week 16 period

16-week responders

| |
1 1
1 1
: Rerandomization :
! :
! 1
! 1
! |
! EEEEEEEER |
1
1
1
1
1
1
1
1
1

1 : 1 rerandomization of |
Tralokinumab 2: 1 randomization responders to tralokinumab
I
300 mg + TCS Q2W + TCS or Q4W + TCS |
[E R . il
1
253 patients |
1
]
I Q2W after :
600-mg loading 16-week nonresponders :
il
\ Tralokinumab Q2W + TCS
]
: 16-week nonresponders :
|
Placebo 127 patients Tralokinumab Q2W + TCS
+ TCS 1
1
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]
| ! Placebo Q2W + TCS |
I . :
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\ Primary ?ndpoint |
Visit number 1 3 11 19 20
T T T T 1
-6 0 16 32 46

Weeks from start of treatment

Figure 1 Trial design. Clinical response is defined as patients achieving Investigator’s Global Assessment score of 0/1 or at least 75% reduction in
the Eczema Area and Severity Index. AD, atopic dermatitis; Q2W, every 2 weeks; Q4W, every 4 weeks; TCS, topical corticosteroids.
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US class 4 (mid-strength), provided free of charge in kit sizes
of 180-200 g Q2W]. TCS use was monitored continually for
safety and appropriateness and discontinued gradually when
control was achieved. Patients were instructed to return used
and unused tubes at each trial visit to allow measurement of
the amount of TCS used. Patients were instructed to apply an
emollient twice daily (or more as needed) for at least 14 days
before randomization and throughout the trial (including
safety follow-up). Emollient was to be applied to lesional skin
only when the TCS was not applied. Rescue treatment (topical
and systemic medications) was permitted to control intolera-
ble AD symptoms at the discretion of the investigator.

This trial was sponsored by LEO Pharma and was conducted
in accordance with ethical principles derived from the Declara-
tion of Helsinki and Good Clinical Practice guidelines and
approved by the local institutional review board or indepen-
dent ethics committee of each institution. All patients provided
signed written informed consent. Patients were enrolled from
19 March 2018 to 14 November 2018.

Study population

Patients were > 18 years of age, with a diagnosis of AD (as
defined by Hanifin and Rajka criteria)*' for > 1 year and an
inadequate response to topical medications or documented
systemic treatment for AD in the past year. Patients were
required to have an EASI score > 12 at screening and > 16 at
baseline, an IGA score of > 3 and AD involvement of > 10%
of body surface area (BSA) at screening and baseline, and
worst daily pruritus Numeric Rating Scale (NRS) average score
of > 4 during the week prior to baseline.

Efficacy outcomes

Primary endpoints were IGA score of 0 (clear) or 1 (almost
clear) and EASI 75 at week 16. Key secondary endpoints
included in the testing hierarchy were SCORing AD (SCORAD),
weekly average of worst daily pruritus NRS > 4 and Dermatol-
ogy Life Quality Index (DLQI) scores, all measuring change
from baseline to week 16 (Figure S1; see Supporting Informa-
tion). Additional secondary endpoints included the proportion
of patients achieving 50% or 90% improvement in EASI (EASI
50 and EASI 90) or improvement of DLQI > 4 points and
change in EASI, Patient-Oriented Eczema Measure, worst daily
pruritus and TCS use (assuming no TCS used from nonreturned
tubes). Maintenance endpoints (for tralokinumab plus TCS
Q2W and tralokinumab plus TCS Q4W at week 32) were IGA
score of 0/1 among patients with IGA score of 0/1 at week 16
and EASI 75 among patients with EASI 75 at week 16.

Safety assessments

Clinical laboratory tests, vital signs and other safety assess-
ments were performed at baseline and assessed at each visit.
The incidence and description of all adverse events (AEs) were
recorded.

© 2020 The Authors. British Journal of Dermatology
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Statistical analyses

A sample size of 369 patients randomized 2 : 1 was estimated
to provide 90% power to detect a difference between tralo-
kinumab and placebo Q2W with a two-sided 5% significance
level, assuming response rates of 30% and 15%, respectively,
for an IGA score of 0/1 at week 16 and a nominal power
> 99:9% to detect a difference, assuming response rates of
40% and 15%, respectively, for EASI 75 at week 16. The com-
bined power for demonstrating a statistically significant differ-
ence for both endpoints was effectively also 90%, with a
sample size of 369 patients, even when assuming no correla-
tion between the primary endpoints.

To control the overall type 1 error rate at a 5% significance
level, a prespecified testing hierarchy was used for the primary
and key secondary endpoints for the initial treatment period
(Methods S1 and Figure S1; see Supporting Information).

A range of statistical analyses were prespecified within the
estimand framework as per the ICH (International Council for
Harmonisation of Technical Requirements for Registration of
Pharmaceuticals for Human Use) E9(R1) guidelines, incorporat-
ing two main types of intercurrent events that could influence
the effect attributable to the treatments (initiation of rescue
medication and permanent discontinuation of treatment).

For binary endpoints, a ‘composite’ estimand was specified as
the primary approach, assessing the treatment difference in
response rates achieved after 16 weeks without rescue medica-
tion, regardless of treatment discontinuation. Patients who
received rescue medication were considered to be nonresponders
and missing data were imputed as nonresponse. The difference in
response rates between treatment groups was analysed using the
Cochran—-Mantel-Haenszel test stratified by region (Europe and
North America) and baseline IGA (IGA score of 3/4).

For the continuous endpoints, a ‘hypothetical” estimand was
applied, assessing the treatment difference in change from
baseline to week 16 as if all patients adhered to the treatment
regimen and no rescue medication was made available. Data
collected after permanent discontinuation or initiation of res-
cue medication were excluded from the analysis and endpoints
were analysed using a linear mixed model for repeated mea-
surements (MMRM). Details on model, sensitivity and sec-
ondary and tertiary estimand analyses for binary and
continuous endpoints are provided in Methods S1 (see Sup-
porting Information).

IGA scores of 0/1 at week 32 among patients with IGA
scores of 0/1 at week 16 and EASI 75 at week 32 among
patients with EASI 75 at week 16 were summarized descrip-
tively by treatment group.

For patients initially randomized to tralokinumab, the per-
centage change in EASI and change in DLQI over 32 weeks
and by treatment groups defined by the continuation treat-
ment period were analysed in the exploratory analyses using a
linear MMRM model.

Safety analyses were performed using the safety analysis set,
with initial treatment and continuation treatment reported
separately.

British Journal of Dermatology (2021) 184, pp450-463
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Results

Patients

In total, 380 patients were randomized in the initial

454 Tralokinumab + TCS in AD: phase Il results, J.I. Silverberg et al.

Baseline demographics and disease characteristics were
balanced across treatment groups, with approximately half
of the patients having severe disease (IGA score of 4) at
baseline; median duration of AD was 26-0 years, median

treatment EASI score was 25-5 and median BSA involvement was

period: 253 to tralokinumab and 127 to placebo (Figure S2a; 41% (Table 1). All patients had received prior therapy,
with almost all receiving TCS (98-2%) and 61-6% having

see Supporting Information).

Table 1 Demographics and clinical characteristics of randomized patients at baseline

All randomized
(N = 380)

Placebo
Q2W + TCS
(N =127)

Tralokinumab
Q2W + TCS
(N = 253)

Median age, years (IQR)
Sex, n (%)
Male
Female
Race, n (%)
White
Black or African American
Asian
Native Hawaiian or other Pacific Islander
Other
Median duration of AD, years (IQR)

Median BSA involvement, % (IQR)

IGA, n (%)
Moderate (IGA score of 3)
Severe (IGA score of 4)
Missing®

Median EASI score (IQR)

Median SCORAD total score (IQR)

Median DLQI score (IQR)

Median weekly average of worst daily pruritus NRS score

(IQR)
Median POEM score (IQR)

History of allergic conjunctivitis (atopy form), n (%)
Current
Past
History of asthma (atopy form), n (%)
Current
Past

History of atopic keratoconjunctivitis (atopy form), n (%)

Current
Past

History of food allergy (atopy form), n (%)
Current
Past

History of hay fever (atopy form), n (%)
Current
Past

36-0 (27-0-51-0)

209 (55-0)
171 (45-0)

288 (75-8)

35 (9-2)

41 (10-8)

2 (0-5)

14 (3-7)

N =379

26-0 (17-0-39-0)
41-0 (28:0-69-5)

202 (53-2)

176 (46-3)

2 (0-5)

N =378

25-5 (19-2-37-1)
N = 378

665 (57-9-77-6)
N = 375

18:0 (12-0-23-0)
N =377

8-0 (6:6-8-9)

N =374

23-0 (20-0-27-0)

84 (22-1)
45 (11-8)

177 (46-6)
47 (12-4)

13 (3-4)
6 (1-6)

138 (36:3)
12 (3-2)

210 (55-3)
20 (5-3)

340 (24-0-50-0)

84 (66-1)
43 (33-9)

85 (66-9)

12 (9-4)

24 (18-9)

1 (0-8)

5 (3-9)

N=126

26-0 (18-0-39-0)
40-0 (26-0-74-0)

66 (52-0)

60 (47-2)

1 (0-8)

N =126

265 (19-9-39-3)
N =126

67-9 (59-4-79-0)
N =125

18:0 (12-0-23-0)
N =126

8-0 (7-0-9-0)

N =124

24-0 (20-0-27-0)

26 (20-5)
11 (87)

58 (45-7)
19 (15-0)

5 (3-9)
4 (31)

48 (37-8)
3 (2-4)

69 (54-3)
3(24)

37-0 (28:0-52-0)

125 (49-4)
128 (50-6)

203 (80-2)

23 (9-1)

17 (6:7)

1(0-4)

9 (3-6)

N =253

27-0 (17-0-39-0)
41.0 (30-0-63-0)

136 (53-8)

116 (45-8)

1 (0-4)

N =252

24-7 (18-4-35-9)
N =252

662 (57-6-76:3)
N = 250

18:0 (12-0-23-0)
N =251

8:0 (6:6-8-7)

N = 250

23-0 (20-0-26:0)

58 (22-9)
34 (13-4)

119 (47-0)
28 (11-1)

8 (3-2)
2 (0-8)

90 (35-6)
9 (3-6)

141 (55-7)
17 (6:7)

AD, atopic dermatitis; BSA, body surface area involvement; DLQI, Dermatology Life Quality Index; EASI, Eczema Area and Severity Index;

IGA, Investigator’s Global Assessment; IQR, interquartile range; NRS, Numeric Rating Scale; POEM, Patient-Oriented Eczema Measure;

Q2W, every 2 weeks; SCORAD, SCORing AD; TCS, topical corticosteroids. *Patients did not receive a treatment dose and were not included

in the full analysis set.
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used systemic steroids (Table S1; see Supporting Informa-
tion).

Primary outcomes

At week 16, significantly more patients receiving tralokinumab
achieved the primary endpoints. An IGA score of 0/1 was
achieved by 38:9% vs. 26:2% [difference (95% confidence
interval, CI) 12-4% (2:9-21-9); P = 0-015] and EASI 75 by
56:0% vs. 35-7% [20-2% (9-8-30-6); P < 0-001] for tralo-
kinumab and placebo, respectively (Figure 2 and Table 2;
Tables S2 and S3; see Supporting Information). The proportion
of IGA 0/1 and EASI 75 responders was higher with tralo-
kinumab at each timepoint than placebo, increasing from

treatment initiation to week 16 (Figure 2). Rescue medication
use was higher in the placebo group than in the tralokinumab-
treated group (Table S4; see Supporting Information). The sen-
sitivity, secondary and tertiary analyses supported the results of
the primary analysis (Table S5; see Supporting Information).

Key secondary outcomes

Tralokinumab significantly improved all key secondary end-
points vs. placebo. At week 16, a significantly greater propor-
tion of patients treated with tralokinumab vs. those treated
with placebo achieved a > 4-point reduction in weekly aver-
age of worst daily pruritus NRS score: 45-4% vs. 34-1%
[11-3% (0-9-21-6); P = 0-037] and significant improvements

(@) 60
50 -
40
30 -

20

IGA score of 0/1 (%)

10

T
8

Week
== Tralokinumab Q2W + TCS (n = 252)

(®) g

EASI 75 (%)

t
38:9%
26-2%

T T T 1
10 12 14 16
=9- Placebo Q2W + TCS (n = 126)

o - t
56-0%
357%

T
8

Week

-~ Tralokinumab Q2W + TCS (n = 252)

10 12 16

=€- Placebo Q2W + TCS (n = 126)

Figure 2 (a) IGA score of 0/1 and (b) EASI 75 response by visit in the initial treatment period, full analysis set. Patients who received rescue

medication were considered nonresponders. Patients with missing data were imputed as nonresponders. The number of patients assessed at each

visit can be found in Tables S2 and S3; see Supporting Information. *P <
vs. placebo + TCS. Model-based treatment difference: P < 0-05 vs. placebo

0-05 vs. placebo + TCS; **P < 0-01 vs. placebo + TCS; ***P < 0-001
+ TCS; *P < 0-001 vs. placebo + TCS. EASI 75, at least 75% reduction

in Eczema Area and Severity Index; IGA, Investigator’s Global Assessment; Q2W, every 2 weeks; TCS, topical corticosteroids.
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in SCORAD score: —37-7 vs. =26-8 [-10-9 (-15-2 to —6-6);
P < 0-001] and total DLQI score: —11-7 vs. —8-8 [-2:9 (—4-3
to —1-6); P < 0-001] (Figure 3 and Table 2; Tables S6-S9; see
Supporting Information) The sensitivity, secondary and ter-
tiary analyses supported the results of the primary analyses for
all key secondary endpoints (Table S10; see Supporting Infor-
mation).

Table 2 Efficacy outcomes for initial treatment period: full analysis set

Additional secondary outcomes

Differences between tralokinumab and placebo for all other
secondary endpoints were also seen (Table 2). At week 16,
more patients treated with tralokinumab achieved EASI 50 and
EASI 90 (Figure S3; see Supporting Information). A greater
reduction in EASI and weekly average of worst daily pruritus

Outcome

Placebo Q2W + TCS
(N = 126)

Tralokinumab Q2W + TCS
(N =252)

Primary endpoints
IGA score of 0/1 at week 16, n (%)*
Difference vs. placebo Q2W + TCS (95% CI)”

EASI 75 at week 16, n (%)*
Difference vs. placebo Q2W + TCS (95% CI)®

Key secondary endpoints
Adjusted mean change from baseline in SCORAD score at week 16 % SE
Difference vs. placebo Q2W + TCS (95% CI)

Weekly average of worst daily pruritus NRS reduction > 4 at week 16, n/N (%)*

Difference vs. placebo Q2W + TCS (95% CI)®

Adjusted mean change from baseline in DLQI score at week 16 £ SE°
Difference vs. placebo Q2W + TCS (95% CI)

Additional secondary endpoints

Adjusted mean change from baseline in weekly average of worst daily pruritus

NRS at week 16 =+ SE*
Difference vs. placebo Q2W + TCS (95% CI)

DLQI reduction > 4 at week 16, n/N (%)*
Difference vs. placebo Q2W + TCS (95% CI)®

Adjusted mean change from baseline in EASI score at week 16 £ SE°
Difference vs. placebo Q2W + TCS (95% CI)

EASI 50 at week 16, n (%)*
Difference vs. placebo Q2W + TCS (95% CI)°

EASI 90 at week 16, n (%)*
Difference vs. placebo Q2W + TCS (95% CI)"

Cumulative amount of TCS used at weeks 15-16, adjusted mean + SE®
Difference vs. placebo (95% CI)

Other endpoints

Adjusted mean change from baseline in SCORAD score at week 2 £ SE°

Difference vs. placebo Q2W + TCS (95% CI)

Adjusted mean change from baseline in DLQI score at week 2 + SE°
Difference vs. Q2W + TCS (95% CI)

33/126 (26-2)

45/126 (35-7)

—26-8 = 1-80

43/126 (34-1)

—8-8 £ 0-56

N =100
-2:9 £ 0-21

81/123" (65-9)

N =108
—15-6 £ 0-96

73/126 (57-9)

27/126 (21-4)

N =108
193-5 £ 16-7

-16-4 £ 1-33

—7-3 £ 0-53

98/252 (38-9)
124 (2:9-21-9)
P=0015
141/252 (56-0)
20-2 (9-8-30-6)
P < 0-001

-37.7 £ 125

~10-9 (=152 to —6-6)
P < 0-001

113/249% (45-4)
11-3 (0:9-21-6)

P = 0-037

~11-7 £ 0-39

~2:9 (43 to —1-6)

P < 0-001

N =221
—4-1 £ 0-15

~1-2 (-1-7 to —0-7)
P < 0-001
207/248" (83-5)
17-6 (8-0-27-1)

P < 0-001

N =229

-21-0 £ 0-67

—5-4 (-7-7 to -3-1)
P < 0-001

200/252 (79-4)
21-3 (11-3-31-3)
P < 0-001

83/252 (32:9)
114 (2:1-20-7)

P = 0-022

N =229

1349 + 11-7
~58-6 (-98-7 to —18-5)
P = 0-004

—20-6 + 0-93

4.2 (74 to —1-0)
P=0010

—8-9 4 0-37

—1.7 (<2:9 to —0-4)
P=0011

British Journal of Dermatology (2021) 184, pp450-463

(continued)

© 2020 The Authors. British Journal of Dermatology
published by John Wiley & Sons Ltd on behalf of British Association of Dermatologists



Table 2 (continued)

Tralokinumab + TCS in AD: phase Il results, J.l. Silverberg et al. 457

Placebo Q2W + TCS Tralokinumab Q2W + TCS

Outcome (N =126) (N =1252)
Adjusted mean change from baseline in weekly average of worst daily pruritus N =125 N =248
NRS at week 1 £ SE —1-3 £ 0-13 —1-5 £ 0-09
Difference vs. placebo (95% CI) —0-2 (—0-6 to —0-1)
P=0-14

Adjusted mean change from baseline in POEM score at week 16 £ SE

Difference vs. placebo Q2W + TCS (95% CI)

N=103; 78 + 0:66 N =226; —11-8 £ 0-46
—0-4 (=56 to —2:4)

P <0-001

CI, confidence interval; DLQI, Dermatology Life Quality Index; EASI, Eczema Area and Severity Index; EASI 50, at least 50% reduction in
EASI; EASI 75, at least 75% reduction in EASI; EASI 90, at least 90% reduction in EASL; IGA, Investigator’s Global Assessment; IMP, investiga-
tional medicinal product; NRS, Numeric Rating Scale; POEM, Patient-Oriented Eczema Measure; Q2W, every 2 weeks; SCORAD, SCORing

Atopic Dermatitis; SE, standard error; TCS, topical corticosteroids. “Patients who received rescue medication were considered nonresponders.

Patients with missing data at week 16 were imputed as nonresponders. "Mantel-Haenszel risk difference, stratified by region and baseline

IGA. ‘Data collected after permanent discontinuation of IMP or initiation of rescue medication not included. Repeated-measurements model

on postbaseline data: Change = Treatment X Week + Baseline X Week + Region + Baseline IGA. In case of no postbaseline assessments

before initiation of rescue medication, the week 2 change is imputed as 0. 9Based on patients in full analysis set with a baseline pruritus

NRS weekly average of at least 4. “Data collected after permanent discontinuation of IMP or initiation of rescue medication not included.

Repeated-measurements model: Change = Treatment X Week + Baseline X Week + Region + Baseline IGA. In the case of no postbaseline

assessments before initiation of rescue medication, the week 1 change is imputed as 0. fAnalysis includes only patients with baseline

DLQI > 4. ®Assuming no TCS was used from the nonreturned tubes. Data collected after permanent discontinuation of IMP or initiation of

rescue medication not included. The response variable was the cumulative amount of TCS. Repeated-measurements model: cumulative TCS

amount (g) = Treatment X Week + Region + Baseline IGA.

NRS was observed in the tralokinumab arm (Table 2). Separa-
tion between treatment arms was observed from week 2 for
SCORAD, EASI and DLQI (all P < 0-05) (Figure 3 and
Table 2).

Cumulative TCS use was lower at weeks 15—16 with tralo-
kinumab (P = 0-004) (Figure 4 and Table 2). At weeks 15-16,
patients treated with tralokinumab used approximately 50%
less of the supplied TCS compared with those treated with pla-
cebo (P =0-002) (Figure S4; see Supporting Information)
and 55-3% used no or very limited amounts (0-5 g) of TCS
(Figure S5; see Supporting Information).

Maintenance outcomes

At week 16, 141 patients achieved IGA scores of 0/1 and/or
EASI 75 with tralokinumab Q2W and 134 were rerandomized
to tralokinumab Q2W or Q4W in combination with TCS as
needed (Figure S2b; see Supporting Information). At week 32,
IGA 0/1 response was maintained without any rescue therapy
use in 89-6% (95% CI 77-8-95-5) and 77-6% (64-1-87-0) and
EASI 75 in 92-5% (83-7-96-8) and 90-8% (81-3-95-7) with
tralokinumab Q2W and Q4W, respectively (Figure 5). The
high level of maintained response with tralokinumab Q2W or
Q4W was not associated with an increased use of TCS (Fig-
ure S6; see Supporting Information).

Changes from baseline in EASI and DLQI for patients treated
with tralokinumab over the 32-week treatment period are
shown in Figure S7 (see Supporting Information). Of the
patients who achieved EASI 75 and/or IGA 0/1 responses at
week 16 on tralokinumab Q2W, approximately 60% were also

© 2020 The Authors. British Journal of Dermatology

EASI 90 responders, increasing with continued treatment to
72-5% and 63-8% for Q2W and Q4W dosing at week 32,
respectively (Table S11; see Supporting Information). Patients
who did not achieve EASI 75 and IGA 0/1 response at week 16
continued to improve with tralokinumab Q2W, with 30-5%
(22-2-40-4) and 55-8% (45-8—65-4) achieving an IGA score of
0/1 and EASI 75 at week 32, respectively. Improvements in
DLQI achieved at week 16 were maintained at week 32.

Safety

In the initial treatment period, the overall frequency and
severity of AEs were comparable between tralokinumab and
placebo (Table 3). Overall, 180 (71:4%) and 84 (66:7%)
patients in the tralokinumab and placebo groups experienced
AEs. The majority of AEs were nonserious and mild or mod-
erate in severity, with most resolved or resolving by the end
of the initial treatment period. Of the most frequenty
reported AEs (= 5% in any treatment group), viral upper res-
piratory tract infection, conjunctivitis, headache, upper respi-
ratory tract infection and injection-site reaction were reported
more frequently with tralokinumab vs. placebo (Table 3). Six
patients permanently discontinued treatment with tralo-
kinumab due to eight AEs, none of which was serious
(Table 3).

Conjunctivitis as an AE of special interest (AESI) was
reported more frequently with tralokinumab than placebo in
the initial treatment period (Table 3); all were mild or moder-
ate in severity and most recovered by the end of the initial
treatment period, with one patient discontinuing tralokinumab
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Figure 3 Effect of tralokinumab and placebo treatment on secondary
endpoint: (a) change from baseline in SCORAD score by visit; (b) change
from baseline in weekly average of worst daily pruritus NRS score; and (c)
change from baseline in DLQI score by visit, repeated-measurements
analysis, initial treatment period, full analysis set. Data are adjusted mean
change (SE) from repeated-measurements model. Data collected after
permanent discontinuation of investigational medicinal product or
initiation of rescue medication not included. The number of patients
assessed at each visit can be found in Tables S6-S9; see Supporting
Information. In case of no postbaseline assessments before indication of
rescue medication, the week 2 (week 1 for NRS) change will be imputed
as 0. model: Change = Treatment X
Week + Baseline X Week + Region + Baseline Investigator’s Global
Assessment. *P < 0-05 vs. placebo + TCS; **P < 0-01 vs. placebo + TCS;
***p < 0-001 vs. placebo + TCS. DLQI, Dermatology Life Quality Index;
NRS, Numeric Rating Scale; Q2W, every 2 weeks; SCORAD, SCORing

Atopic Dermatitis; SE, standard error; TCS, topical corticosteroids.

Repeated-measurements
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due to conjunctivitis. Skin infections requiring systemic treat-
ment occurred less frequently in patients treated with tralo-
kinumab Q2W vs. placebo Q2W (Table 3). There was no
difference in the frequency of events of eczema herpeticum
(Table 3).

In the continuation treatment period, no increase in the
frequency of AEs among patients treated with tralokinumab
plus TCS was observed (Table 4). The pattern of events was
comparable to tralokinumab Q2W from the initial treatment
period. AEs were more frequently reported in the tralo-
kinumab Q2W group vs. the tralokinumab Q4W group
(Table 4). Two AESIs related to malignancies diagnosed after
randomization were reported, both in the continuation treat-
ment period (one nonserious prostate cancer in one patient
treated with tralokinumab and one serious invasive ductal
breast carcinoma in one patient treated with placebo Q2W).
Four patients permanently discontinued treatment with tralo-
kinumab (Table 4); AD led to two discontinuations; both
incidences were nonserious and moderate to severe in sever-
ity. Two patients discontinued due to prostate cancer and
eczema herpeticum.

Thirteen serious AEs (SAEs) were reported during the entire
treatment period, six in the initial and seven in the continua-
tion treatment periods (data not shown), with no marked dif-
ferences between the treatment groups of each treatment
period and between treatment periods and no clustering with
respect to specific system organ class or event types. Two SAEs
were reported during follow-up, with one nontreatment-
emergent SAE and one SAE reported after database lock. There
were no noteworthy differences between treatment groups in
laboratory values, vital signs and electrocardiographic assess-
ments. More patients treated with tralokinumab experienced
increased eosinophil levels (mean count 0-69 x 10° L") dur-
ing the initial treatment period, which was maintained during
the continuation treatment period. The safety profile of
patients with increased eosinophil counts was comparable
with the overall trial population.

Discussion

Tralokinumab is a fully human monoclonal antibody devel-
oped to specifically target IL-13, a key driver of inflamma-
tion in AD.” Here we report the first phase III results with
an anti-IL-13 biologic used in combination with TCS as
needed in patients with moderate-to-severe AD. The objec-
tive of the initial 16-week period was to demonstrate the
efficacy of tralokinumab vs. placebo. At week 16, tralo-
kinumab 300 mg Q2W plus TCS was more effective than
placebo Q2W plus TCS at all primary and secondary end-
points. Over one-third of patients receiving tralokinumab
achieved clear or almost clear skin at week 16, with over
half achieving EASI 75. The proportion of IGA 0/1 and EASI
75 responders was higher with tralokinumab Q2W wvs. pla-
cebo, irrespective of disease severity, history of atopic dis-
ease, sex and age, with a higher placebo response observed

in patients with moderate disease.

© 2020 The Authors. British Journal of Dermatology

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



Tralokinumab + TCS in AD: phase Il results, J.l. Silverberg et al. 459

250

o

193-5¢g

134-9 g

0 T T T T T T 1
5-6 7-8 9-10 11-12 13-14 15-16

Week

Cumulative amount of TCS (g), adjusted mean (SE)

-~ Tralokinumab Q2W + TCS (n = 252) =4~ Placebo Q2W + TCS (n = 126)

Figure 4 Cumulative amount of TCS use by visit and treatment group, assuming no TCS used from the nonreturned tubes, initial treatment
period, full analysis set. Data are adjusted mean (SE) from repeated-measurements model. Data collected after permanent discontinuation of
investigational medicinal product or initiation of rescue medication not included. Repeated-measurements model: TCS cumulative amount (g) =
Treatment X Week + Region + Baseline Investigator’s Global Assessment. *P < 0-05 vs. placebo + TCS; **P < 0-01 vs. placebo + TCS. Q2W,

every 2 weeks; SE, standard error; TCS, topical corticosteroids.
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Figure 5 IGA score of 0/1 and EASI 75 response at week 32, patients in the continuation treatment analysis set with IGA score of 0/1 (left) and
EASI 75 (right) at week 16 achieved without rescue medication after initial randomization to tralokinumab. A responder was defined as having an
IGA score of 0/1 or EASI 75. N = number of individuals being IGA 0/1 (left) and EASI 75 (right) responders at week 16 and initially treated
with tralokinumab. n = number of responders at week 32. Patients who received rescue medication were considered nonresponders. Patients with
missing data at week 32 were imputed as nonresponders. EASI 75, at least 75% reduction in Eczema Area and Severity Index; IGA, Investigator’s
Global Assessment; Q2W, every 2 weeks; Q4W, every 4 weeks; TCS, topical corticosteroids.

The objective of the 16-week maintenance period was to
demonstrate maintained response with two different dosing
options, tralokinumab Q2W or Q4W plus TCS as needed. Both
dosing options demonstrated a high level of maintained response
at week 32. Notably, there was no increase in TCS use with
tralokinumab dosing Q4W. In the 52-week ECZTRA 1 and ECZ-
TRA 2 monotherapy trials,” less frequent Q4W dosing was also
shown to maintain long-term response (over 36 weeks without
any TCS use) in 39—45% of patients who had achieved clear or

© 2020 The Authors. British Journal of Dermatology

almost clear skin on initial tralokinumab Q2W dosing. The pro-
portion of patients who maintained their response was higher in
ECZTRA 3, a study that more closely resembles the ‘real-world’
clinical setting, compared with ECZTRA 1 and ECZTRA 2; how-
ever, the trials are not readily comparable due to differences in
their study design. The use of TCS in this study may have con-
tributed to the higher maintained response; however, the overall
use of TCS was low. Taken together, these results suggest that
tralokinumab may offer the possibility of dosing Q4W in some
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Table 3 Summary of adverse events (AEs) and AEs of special interest (AESIs) in the 16-week initial treatment period for the safety analysis set®

Placebo Q2W + TCS
(N = 126; PYE = 37-94)

Tralokinumab Q2W + TCS
(N = 252; PYE = 75-03)

AE or SAE, n (%), R
At least one AE
At least one SAE
Severity
Mild
Moderate
Severe
Leading to discontinuation of IMP
Outcome
Not recovered/not resolved
Recovering/resolving
Recovered/resolved
Recovered/resolved with sequelae
Frequent AEs (> 5% in any treatment group)”
Viral upper respiratory tract infection
Conjunctivitis
Headache
Upper respiratory tract infection
Injection-site reaction
Dermatitis atopic
AESI: eye disorders
AEST Conjunctivitis®
AESI Keratoconjunctivitis
AESI Keratitis
AESI: skin infections requiring systemic treatment
AESI: eczema herpeticum
AESI: malignancies diagnosed after randomization

84 (66-7), 485-0
4 (32), 10-54

69 (54-8), 347-9
30 (23-8), 1107
7 (5-6), 2636
1(0-8), 2-64

13 (10-3), 474
7 (5-6), 237

78 (61.9), 413-8
0

14 (11:1), 4744

180 (71-4), 671-7
2 (0-8), 2-67

157 (62:3), 511-8
66 (26-2), 150-6
7 (2-8), 9-33

6 (2-4), 10-66

48 (19:0), 80-0
13 (5-2), 20-0
167 (66-3), 563-7
3 (1-2), 40

49 (19-4), 85-29

4 (32), 10-54 28 (11-1), 4265
6 (4-8), 23-72 22 (8:7), 34-65
6 (4-8), 18-45 19 (7-5), 27-99
0 17 (6:7), 39-98

10 (7-9), 31-63

6 (2-4), 10-66

7 (5-6), 18-45 34 (13-5), 51-98
7 (5-6), 1845 33 (13-1), 50-64
0 1(0-4), 1-33

0 0

7 (5-6), 2372 4 (1-6), 5:33

1 (0-8), 2-64 1 (0-4), 1-33

0 0

IMP, investigational medicinal product; MedDRA, Medical Dictionary for Regulatory Activities; n, number of patients in analysis set; N,

number of patients with one or more events; PYE, patient-years of exposure; Q2W, every 2 weeks; R, rate (number of AEs divided by PYE

multiplied by 100); SAE, serious AE; TCS, topical corticosteroids. “AEs collected during the exposure time in the initial treatment period are

shown. PPreferred term according to MedDRA 20-0. “Includes the preferred terms conjunctivitis, conjunctivitis allergic and conjunctivitis

viral.

patients who have achieved clear or almost clear skin with initial
Q2W dosing.

In patients who did not achieve IGA scores of 0/1 or EASI
75 at week 16, improvements continued over time with
tralokinumab treatment, indicating that patients may benefit
from continued treatment beyond week 16.

The majority of patients used no or very limited amounts
of TCS at week 16 with tralokinumab vs. placebo, and used
lower amounts of rescue medication, further demonstrating
the effectiveness of tralokinumab. The higher use of TCS
with placebo vs. tralokinumab suggests that the high pla-
cebo response could be attributed to increased TCS use. The
reduction in TCS usage with tralokinumab is important as
this trial is representative of how biological treatments are
likely to be used in the ‘real-world’ clinical setting, i.e.

used in combination with TCS on lesional skin as

needed.'®"?

Overall, tralokinumab in combination with TCS as needed
was well tolerated, with an overall frequency and severity of
AEs comparable with placebo over 32 weeks. The incidence of

SAEs was low, with most events not being related to

British Journal of Dermatology (2021) 184, pp450-463

treatment. The incidence of eye disorders was collected as
AESIs and an increased incidence of mild-to-moderate con-
junctivitis (11-1%) was seen in the patients treated with
tralokinumab plus TCS compared with the phase IIb trial
(2-6%).”° This could be attributed partly to an increased focus
on conjunctivitis. Further studies are required to gain a better
understanding of this AE. Notably, fewer skin infections
requiring systemic treatment occurred with tralokinumab vs.
placebo Q2W, which could be related to a rebalanced skin
microbiome. In the phase IIb combination study, as well as in
the ECZTRA 1 monotherapy trial,”* tralokinumab treatment
was associated with a reduction in Staphylococcus aureus coloniza-
tion.”

Limitations of this trial included the lack of a comparable
placebo group in the continuation treatment period, prevent-
ing the ability to estimate the effects of tralokinumab as main-
tenance therapy compared with placebo. For ethical reasons, it
was recommended that the double-blind placebo design was
limited to the initial treatment period. In addition, this study
did not address the comparative efficacy of tralokinumab vs.
oral immunosuppressants or other biologics in moderate-to-

© 2020 The Authors. British Journal of Dermatology
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Table 4 Summary of adverse events (AEs) and AEs of special interest (AESIs) during the continuation treatment period for the safety analysis set

Placebo treated Tralokinumab treated

From week 16

Responders Nonresponders Responders Nonresponders
Placebo Tralokinumab Tralokinumab Tralokinumab Tralokinumab
Q2W + TCS Q2W + TCS Q2W + TCS Q4W + TCS Q2W + TCS
Continuation treatment period (N =41; N=79; (N =69; (N =69; (N =95;
(at week 32)* PYE = 12-25) PYE = 22-99) PYE = 21-46) PYE = 20-7) PYE = 28-28)

AE or SAE, n (%), R
At least one AE

26 (63-4), 359-3

55 (69-6), 552-5

48 (69-6), 540-5

41 (59-4), 439-6

62 (65-3), 6542

At least one SAE 1 (2:4), 817 0 3 (4:3), 18-64 0 2 (2:1), 7-07
Severity
Mild 17 (41-5), 2368 41 (51-9), 348-0 41 (59-4), 419-3 35 (50-7), 347-8 51 (53-7), 477-4
Moderate 12 (29:3), 122:5 25 (31:6), 195:8 16 (23:2), 111-8 12 (17+4), 91-78 30 (31-6), 1733
Severe 0 2 (2:5), 8:70 2 (2:9), 9:32 0 1 (1-1), 3-54
Leading to discontinuation of 1 (2:4), 817 2 (2-5), 8:70 0 1 (1-4), 4-83 1 (1-1), 3-54
IMP
Outcome
Not recovered/not resolved 5(12-2), 40-8 15 (19-0), 104-4 9 (13-0), 60-6 13 (18-8), 96-6 19 (20-0), 102-6
Recovering/resolving 2 (49), 163 7 (8-9), 30-5 5(7-2), 233 1 (1-4), 48 5 (5:3), 212
Recovered/resolved 22 (53-7), 302:1 46 (58-2), 400-2 43 (62:3), 451:9 35 (50:7), 328:5 56 (58:9), 509-2
Recovered/resolved with 0 1 (1-3), 435 0 1(1:4), 4-8 2 (2:1),7-1

sequelae

Frequent AEs (= 5% in any treatment group)b

Viral upper respiratory tract

7 (17-1), 65-32

15 (19:0), 65-25

12 (17-4), 60-57

9 (13-0), 48-30

20 (21-1), 99-01

infection
Upper respiratory tract infection 2 (4-9), 16-33 3 (3-8), 13-05 7 (10-1), 37-27 3 (4:3), 1449 6 (6:3), 2475
Oral herpes 1 (2:4), 8:17 2 (2:5), 8:70 3 (43), 13-98 4 (5:8), 19:32 4 (42), 17-68
Injection-site reaction 0 2 (2:5), 8:70 5 (7-2), 65-23 4 (5-8), 43-47 5 (5:3), 17-68
Dermatitis atopic 2 (49), 16:33 6 (7-6), 26:10 1 (1-4), 4-66 1 (1-4), 4-83 8 (8:4), 28:29
Headache 1 (2+4), 8:17 2 (2:5), 870 2 (2:9), 9:32 5 (7:2), 2415 7 (7-4), 2475
Nausea 0 1 (1-3), 435 3 (4-3), 13-98 4 (5-8), 19-32 3 (3-2), 14-14
AESIs
Eye disorders 2 (49), 16:33 6 (7-6), 34-80 3 (4-3), 13-98 1 (1-4), 483 4 (42), 1414
Conjunctivitis® 1 (2:4), 8:17 6 (7-6), 30-45 3 (43), 1398 1 (1-4), 483 4 (42), 1414
Keratoconjunctivitis 0 0 0 0 0
Keratitis 1 (24), 8:17 1 (1-3), 435 0 0 0
Skin infections requiring 0 2 (2-5), 870 0 0 1(1-1), 3-54
systemic treatment
Eczema herpeticum 0 1 (1:3), 8:70 0 0 1(1-1), 3-54
Malignancies diagnosed after 1 (2:4), 817 0 0 1 (1:4), 4-83 0

randomization

IMP, investigational medicinal product; MedDRA, Medical Dictionary for Regulatory Activities; n, number of patients in analysis set; N, num-

ber of patients with one or more events; PYE, patient-years of exposure; Q2W, every 2 weeks; Q4W, every 4 weeks; R, rate (nurnber of AEs

divided by PYE multiplied by 100); SAE, serious AE; TCS, topical corticosteroids. “AEs collected during the exposure time in the continuation

treatment period are shown. Responders and nonresponders are presented as treated. A responder was defined as having an Investigator’s

Global Assessment score of 0/1 or at least 75% reduction in Eczema Area and Severity Index at week 16. "Preferred term according to

MedDRA 20-0. “Includes the preferred terms conjunctivitis, conjunctivitis allergic and conjunctivitis viral.

severe AD. However, the provision and continued use of topi-
cal treatments on active lesions as needed is part of standard
care and allows a better understanding of the investigational
product in a real-world setting.

In conclusion, tralokinumab used concomitantly with TCS
was effective and well tolerated in patients with moderate-to-

© 2020 The Authors. British Journal of Dermatology

severe AD with a favourable benefit-risk profile. Findings
from this study support those from a smaller dose-ranging
phase IIb trial,”® provide further evidence that IL-13 is a key
cytokine in the pathogenesis of AD and corroborate results
from the ECZTRA 1 and ECZTRA 2 tralokinumab monother-
apy trials, suggesting that tralokinumab may be considered a
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targeted biological treatment option for patients with moder-
ate-to-severe AD whose disease is not controlled by topical
therapies.
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