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Abstract
Correspondence Background Tralokinumab is a fully human monoclonal antibody that neutralizes
Eric L. Simpson. the activity of interleukin-13, a key pathogenic driver of atopic dermatitis (AD).

Email: simpsone(@ohsu.edu Clinical trials including adults with moderate-to-severe AD, of up to 52 weeks’

. duration, showed tralokinumab was efficacious and well tolerated.
Accepted for publication

Objectives To characterize the safety profile of tralokinumab for the treatment of
3 September 2022

moderate-to-severe AD.

*Plain language summary available online Methods Safety and laboratory measures were assessed in pooled analyses of phase
IT and IIT placebo-controlled clinical trials of tralokinumab in moderate-to-severe

DOI 10.1111/bjd. 21867 AD  (NCT02347176, NCT03562377, NCT03131648, NCT03160885,
NCT03363854).

Results In total, 2285 patients were randomized in the initial treatment periods up
to 16 weeks (1605 tralokinumab, 680 placebo). The frequencies of any adverse
event (AE) were 65-7% for tralokinumab and 67-2% for placebo. The respective
rates were 640 and 678 events per 100 patient-years of exposure (epl00PYE);
rate ratio 1-0, 95% confidence interval (CI) 0-9—1-1. Serious AEs occurred in
2-1% of patients with tralokinumab and 2-8% with placebo (7-4 and 11-9
epl00PYE; rate ratio 0-7, 95% CI 0-4—1-2). The most common AEs occurring at
a higher frequency and rate with tralokinumab vs. placebo were: viral upper res-
piratory tract infection (15-7% vs. 12-2%; 65-1 vs. 53-5 epl00PYE); upper respi-
ratory tract infection (5-6% vs. 4-8%; 20-8 vs. 18-5 epl00PYE); conjunctivitis
(5-4% vs. 1-9%; 21-0 vs. 6-9 epl00PYE); and injection-site reaction (3:5% vs.
0-3%; 22-9 vs. 40 epl00PYE). Some events in safety areas of interest occurred at
a lower frequency and rate with tralokinumab vs. placebo: skin infections requir-
ing systemic treatment (2:6% vs. 5-5%; 9-7 vs. 22-8 epl00PYE), eczema her-
peticum (0-3% vs. 1-5%; 1-2 vs. 5-2 epl00PYE), opportunistic infections (3-4%
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vs. 4:9%; 13-0 vs. 21-3 epl0OOPYE) and serious infections (0-4% vs. 1:1%; 1-3
vs. 3-7 epl00PYE). AEs did not increase with continued maintenance and open-
label treatment, including rates of common or serious AEs and AEs leading to
study drug discontinuation. No clinically meaningful changes in mean laboratory
measures were observed with treatment up to 1 year.

Conclusions Across the AD population pool from five clinical trials, tralokinumab
was well tolerated, with consistent safety findings during treatment of patients
with moderate-to-severe AD. The safety profile during prolonged tralokinumab
treatment was consistent with that during the initial treatment period; the fre-
quency of events did not increase over time.

What is already known about this topic?

* Tralokinumab is a fully human monoclonal antibody that specifically neutralizes
interleukin-13, a key cytokine driving skin inflammation and epidermal barrier dys-
function in atopic dermatitis (AD).

apeojumoq

e In clinical trials in moderate-to-severe AD, tralokinumab provided significant and
early improvements in the extent and severity of AD and was well tolerated, with
an overall safety profile comparable with placebo over 52 weeks.

What does this study add?

e We report the frequency and rate of adverse events (AEs) from pooled observations
of over 2000 patients from five phase II and phase III placebo-controlled clinical
trials of tralokinumab in moderate-to-severe AD.

* During initial treatment up to 16 weeks, the frequencies of any AE and of serious
AEs were similar for tralokinumab and placebo. AE rates did not increase with con-
tinued treatment up to 52 weeks.

e Common AEs occurring more frequently with tralokinumab vs. placebo were viral
and upper respiratory tract infection, conjunctivitis and injection-site reaction. Some
events occurred at a lower frequency and rate with tralokinumab vs. placebo, such
as skin infections requiring systemic treatment, eczema herpeticum and opportunis-
tic and serious infections.

* No clinically meaningful changes in mean laboratory measures were observed.

Atopic dermatitis (AD) is a chronic skin disease resulting from
type 2 skin inflammation and skin barrier dysfunction.'
Intense itch carries a high burden for patients due to sleep dis-
turbance, anxiety and depression, which impact work and
social activity.' > More safe and effective treatment options are
needed for long-term wuse, particularly for patients with
moderate-to-severe disease. Traditional systemic immunosup-
pressants used to treat moderate-to-severe AD have safety con-
cerns and requirements for continuous monitoring, limiting
long-term use.** Biologic treatments targeting cytokines driv-
ing underlying AD immune processes are expected to have
fewer safety concerns (such as off-target effects) and be suit-
able for longer-term use. Nonetheless, it is important to have
a full understanding of their safety profile.

Tralokinumab is a fully human immunoglobulin G4 mono-
clonal antibody that specifically binds to interleukin (IL)-13
with high affinity. Blocking interaction with the IL-13 receptor
inhibits downstream IL-13 signalling.® IL-13 is a key cytokine
driving  skin  inflammation and  epidermal  barrier

© 2022 The Authors. British Journdl of Dermatology

dysfunction.”*® This is supported by trials demonstrating the
efficacy and safety of tralokinumab in adults with moderate-
to-severe AD,” "' including significant improvements in AD
severity, early improvements in itch and sleep interference’ "'
and no effect on immune responses to commonly used
vaccines.'> The objective of this analysis is to further charac-
terize the safety profile of tralokinumab by analysing safety
data from five completed phase II and III trials in adult
patients with moderate-to-severe AD.

Patients and methods

Studies

Pooled analyses included five completed double-blind, ran-
domized, placebo-controlled tralokinumab trials in AD (the
AD pool) consisting of one phase IIb dose-finding trial
(NCT02347176); one phase II vaccine response trial, ECZTRA
5 (NCT03562377); and three phase III trials, ECZTRA 1
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(NCT03131648), ECZTRA 2 (NCT03160885) and ECZTRA 3
(NCT03363854) (Figure S1; see Supporting Information).
10-13 )
All trials
were conducted in accordance with the ethical principles

The full trial designs were reported previously.

derived from the Declaration of Helsinki and Good Clinical
Practice guidelines and were approved by an appropriate local
institutional review board or independent ethics committee
for each centre.

The safety of initial tralokinumab treatment with or without
a topical corticosteroid (TCS) was assessed in the AD pool
over 16 weeks in the ECZTRA trials and 12 weeks in the
dose-finding trial. The safety of maintenance tralokinumab
treatment and open-label treatment with tralokinumab plus
optional TCS was assessed in the ECZTRA 1 and ECZTRA 2
monotherapy trials (the monotherapy pool).

Patients

All trials enrolled adults aged >18 years with AD for >1 year
and Investigator’s Global Assessment (IGA) score > 3
(Table S1; see Supporting Information). All patients who
received at least one dose of subcutaneous tralokinumab 300
mg or placebo with or without TCS were included in the
pooled analyses. Patients were categorized by treatment group
according to treatment received (safety analysis set).

Endpoints

All adverse events (AEs) were treatment emergent, reported
after the first dose of study drug. Investigators recorded AEs
during the treatment period, which were coded or recoded
(phase IIb dose-finding trial) using the Medical Dictionary for
Regulatory Activities (MedDRA) version 20-0.

AEs of special interest (AESIs) were predefined in the ECZ-
TRA trials based on areas of safety interest for monoclonal
antibodies in AD — skin infections requiring systemic treat-
ment, eczema herpeticum and eye disorders — and were cap-
tured retrospectively for the dose-finding trial with MedDRA
searches. Malignancies were assessed using a standardized
MedDRA query across all periods and safety follow-up in the
AD pool. Other safety areas of interest were captured retro-
spectively using MedDRA searches of all AEs in all trials based
on known risks of the mechanism of action of tralokinumab,
AEs reported for other monoclonal antibodies, or AEs of regu-
latory interest such as injection-site reactions and severe or
serious infections. MedDRA searches are listed in Appendix S1
(see Supporting Information). Clinical laboratory evaluations
are reported for the ECZTRA trials.

Statistical methods

Analyses in the manuscript are based on pooled safety infor-
mation from individual trials; no sample calculation has been
performed.

Frequency was defined as the percentage of patients with at
least one event. AE rates were calculated as the number of events

British Journal of Dermatology (2022) 187, pp888—899

per 100 patient-years of exposure (PYE), with PYE calculated as
the time from the start (date and time of first dose) until the
end of exposure (end of treatment visit if existing, otherwise
date of permanent discontinuation of investigational medicinal
product). For analyses based on the first event only, PYE was
calculated as the time up to the first event. Cochran—-Mantel—
Haenszel weights were applied to calculate adjusted AE frequen-
cies and rates to account for different randomization ratios
across trials (adjusted rates)'* (Figure S1 and Table S1). Simple
pooling was used to combine identically designed monotherapy
trials to assess safety beyond week 16. Rate ratios (RRs) were
estimated if at least one patient in both treatment groups experi-
enced event(s), using Poisson regression with treatment as the
fixed effect, and log values of PYE as the offset variable. Model
assumptions were not checked.

Additional details are presented in Appendix S2 (see Sup-
porting Information).

Results

Patients

Figure S2 (see Supporting Information) describes the patient
disposition and exposure. Demographics and disease character-
istics were balanced between treatment groups in the AD
pool (Table 1). The mean age was approximately 38 years,
the mean AD duration was 28 years, 47% of patients had an

Table 1 Initial treatment period, baseline demographics and disease

characteristics in the atopic dermatitis (AD) pool, safety analysis set

Placebo Tralokinumab q2w
(N = 680) (N = 1605)
Age (years), mean (SD)  37-0 (14-3) 379 (14:3)
Male, n (%) 375 (55-1) 921 (57-4)
Ethnicity, n (%)
White 430 (63-2) 1089 (67-9)
Black 80 (11-8) 139 (8:7)
Asian 143 (21-0) 324 (20-2)
Other or missing data 27 (4-0) 53 (3-3)
Duration of AD 27-7 (15-2) 27-7 (15-4)

(years), mean (SD)
Age of AD onset
(years), median (IQR)

3-0 (1-0-12-0)  3-0 (1-0-14-0)

Affected BSA (%), 50-2 (24-7) 51-0 (24-4)
mean (SD)

EASI, mean (SD) 30:9 (13+4) 311 (13-6)

IGA, n (%)
IGA 3 (moderate) 362 (53-2) 840 (52:3)
IGA 4 (severe) 318 (46:8) 762 (47-5)
IGA 5 (very severe)® 0 3 (0-2)

BSA, body surface area; EASI, Eczema Area and Severity Index;
IGA, Investigator’s Global Assessment; IQR, interquartile range;
q2w, every 2 weeks. “Only the dose-finding study allowed for
the inclusion of patients with very severe disease (IGA 5) at

baseline.

© 2022 The Authors. British Journal of Dermatology
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IGA score of 4, and the mean Eczema Area and Severity Index
score was 31 (Table 1). More than half of patients had a his-
tory of systemic steroid use, more than one-third received sys-
temic immunosuppressants  (Table S2; see  Supporting
Information), and current medical history was similar between
the treatment groups (Table S3; see Supporting Information).
Seasonal allergy, asthma and food allergy were the most fre-
quent atopic conditions in the AD pool.'® Characteristics in
the monotherapy pool were similar to those in the AD pool

(Table S4; see Supporting Information).

Initial treatment up to 16 weeks (atopic dermatitis pool)

Summary of adverse events

The frequencies of any AE were 65-7% and 67-2% with
tralokinumab and placebo, respectively, corresponding to AE
rates of 419 and 480 patients per 100 PYE [rate ratio (RR)
0-9, 95% confidence interval (CI) 0-8—1:0] and 640 and 678
events per 100 PYE (RR 1-0, 95% CI 0-9—1-1), respectively
(Table 2). Most AEs were classified as mild or moderate; sev-
ere events occurred in 4-6% and 6:3% of patients with tralok-
inumab and placebo, respectively (Table S5; see Supporting
Information). Events leading to permanent discontinuation of
study drug occurred in 2:3% (n = 38) and 2-8% (n = 20) of
patients with tralokinumab and placebo, respectively, most
commonly AD (preferred term: dermatitis atopic), injection-
site reaction, eosinophilia and conjunctivitis (Table S6; see
Supporting Information). Most events resolved during the trial
(Table 2).

Most frequent adverse events

The most common AE was AD and the frequency was lower
in patients receiving tralokinumab compared with placebo:
15-4% vs. 26-2% of patients (68-0 vs. 140 events per 100
PYE), respectively (Figure 1; and Table S7; see Supporting
Information). Common AEs occurring more frequently with
tralokinumab than with placebo were viral upper respiratory
tract infection (15:7% vs. 12:2%; 65-1 vs. 53-5 events per
100 PYE), upper respiratory tract infection (5-6% vs. 4:8%;
20-8 vs. 18-5 events per 100 PYE), conjunctivitis (5-4% vs.
1-9%; 21-0 vs. 6-9 events per 100 PYE) and injection-site
reaction (3:5% vs. 0-3%; 229 vs. 4:0 events per 100 PYE)
(Figure 1 and Table S7). Most events reported as viral upper
respiratory tract infection were symptoms related to com-
mon cold. Skin infections and dermatitis infected occurred at
lower rates with tralokinumab vs. placebo (Figure 1 and
Table S7).

Serious adverse events

In the initial treatment period, 2-1% and 2-8% of patients
experienced a serious adverse event (SAE) in the tralokinumab
and placebo groups, corresponding to SAE rates of 7-3 and
9-7 patients per 100 PYE (RR 0-8, 95% CI 0-5-1-5) and 7-4
and 11-9 events per 100 PYE (RR 0-7, 95% CI 0-4-1-2),
respectively (Table 3). Fewer than 1% of patients in either
group experienced SAEs leading to permanent discontinuation
of study drug; most patients recovered or the events were
resolved (Table S8; see Supporting Information).

Table 2 Initial treatment period, frequencies and rates of adverse events (AEs) in the atopic dermatitis (AD) pool, safety analysis set

Placebo (N = 680; PYE: 193)

Tralokinumab q2w

RR vs. placebo
(N = 1605; PYE: 473)

(95% CI)
Patients (adj. %)  Adj. rate®  Patients (adj. %)  Adj. rate®
> 1AE, n 449 (67-2) 480 1080 (65-7) 419 0-9 (0-8-1-0)
Events Adj. rate®  Events Adj. rate”
Total number of AEs 1276 678 3148 640 1-0 (0-9-1-1)
Severity
Mild 738 391 2127 430 i) ((loil=1lc3)]
Moderate 478 254 917 190 0-8 (0-7-0-9)
Severe 60 33-0 104 20-2 0-7 (0-5-1-0)
Leading to permanent discontinuation of study drug 25 133 47 9:9 0-8 (0-5-1-2)
Outcome
Fatal 0 0 1 0-4 NC
Not recovered or not resolved 126 65-2 312 654 1-0 (0-8-1-2)
Recovering or resolving 45 22:7 87 189 0-8 (0-6-1:1)
Recovered or resolved 1096 585 2699 545 1-0 (0-9-1-1)
Recovered or resolved with sequelae 3 1.7 18 3-5 2-4 (0-7-8:3)
Unknown 6 33 31 7-0 2-1 (0-9-5-1)

CI, confidence interval; NC, not calculable; PYE, patient-years of exposure; q2w, every 2 weeks; RR, rate ratio. AEs collected during the

exposure time in the initial treatment period are shown. Rate calculated as number of patients divided by PYE calculated up until first event,

multiplied by 100. "Rate calculated as number of events divided by PYE multiplied by 100. Adjusted frequencies and rates were calculated

using Cochran—Mantel-Haenszel weights. RRs and 95% ClIs are estimated from Poisson regression with treatment as fixed effect; log values

of patient-years of exposure were used as offset variables.

© 2022 The Authors. British Journdl of Dermatology
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Adjusted rate RR (95% CI) Placebo Tralokinumab
0 40 80 120(|0-1 1 10 q2w 300 mg q2w
Placebo i | L | 1L | | N =680 N = 1605
q2w 300 mg q2w 1
1 n (adj.%) n (adj.%)
1

Dermatitis atopic 1175 59-7 [} & L E 6 (0-5-0-7) 167 (26-2) 272 (15-4)

Viral upper respiratory tract infection® 466 59-8 O® 1{ 1-4 (1-1-1-7) 78 (12-2) 256 (15-7)
Upper respiratory tract infection 17-9 202 L ) —i.— 1-1(0-8-1-7) 33 (4-8) 92 (5:6)
Conjunctivitis 7.0 19:0 3 — 2.9 (1-6-52) 13 (1:9) 90 (5-4)
Headache 141 16:5 L J —i.— 11 (0-7-1-8) 26 (3-9) 72 (4-6)
Injection site reaction 11 122 1 —B— 12:0(2:9-49-2) 2(0-3) 8 (3-5)
Pruritus 10-6 91 (3 + 0(0-6-1-7) 19 (30 47 (2-6)
Skin infection 9.2 37 —.—3 5 (0-2-0-9) 16 (2:5) 9(1-1)
Injection site pain 64 81 —E—.— -5 (0-7-2-8) 11(1-7) 39 (2:3)
Conjunctivitis allergic 3-8 67 —a— -0 (0-9-4-5) 7(11) 34 (2:0)
Nausea 6-8 35 —.—E -6 (0-3-1-1) 13 (1-9) 8(1:0)
Dermatitis infected 6-4 16 —— 3 3(0-1-0-7) 12(1-8) 9 (0-5)
Asthma 65 51 —.-E— 8 (0-4-1-6) 12(1-8) 24 (1-5)
Diarrhoea 57 62 — 11 (0-5-2-2) 11(16) 29 (1-8)
Influenza 62 46 + 0-9 (0-4-1-8) 11 (1-6) 24 (1-5)

@ Tralokinumab Favours tralokinumab  Favours placebo
< Placebo

Figure 1 Initial treatment period, most frequently occurring adverse events (AEs) in the atopic dermatitis (AD) pool. The 15 most frequent AEs

collected during the exposure time in the initial treatment period are shown. The rate is calculated as the number of patients divided by the

patient-years of exposure (calculated up until the first event within the preferred term) multiplied by 100. Adjusted frequencies and rates are cal-

culated using Cochran—Mantel-Haenszel weights. “The majority of viral upper respiratory tract infections in both treatment groups (tralokinumab:

92-9%, 287 of 309 events; placebo: 92%, 91 of 99 events) were reported as common cold (lower-level terms ‘common cold’, ‘cold’, ‘cold symp-

toms’ and ‘head cold’). AEs collected during the exposure time in the initial treatment period are shown. Rate ratios (RRs) and confidence intervals

(CIs) were estimated from Poisson regression with treatment as the fixed effect; log values of patient-years of exposure were used as offset

variables. CI, confidence interval; q2w, every 2 weeks; RR, rate ratio.

Most frequent serious adverse events

The most frequent class of SAE was infections and infestations,
which occurred at a lower frequency with tralokinumab vs.
placebo, in 0-4% and 1-1% of patients (1-3 vs. 3-7 events per
100 PYE; RR 0-3, 95% CI 0-1-1-0), respectively (Table S9;
see Supporting Information). Dermatitis atopic (skin and sub-
cutaneous tissue disorders) was the most frequent SAE in the
tralokinumab group (Table S10; see Supporting Information).
All other SAEs were single events within each treatment
group, with no apparent clustering of class or event.

Safety areas of interest

Skin infections requiring systemic treatment and eczema her-
peticum occurred less frequently with tralokinumab vs. pla-
cebo, in 2:6% vs. 5-5% (9-7 vs. 22-8 events per 100 PYE; RR
0-4, 95% CI 0-3—0-7) and 0-3% vs. 1-5% (1-2 vs. 5-2 events
per 100 PYE; RR 0-2, 95% CI 0-1-0-7), respectively
(Figure 2; and Tables S11 and S12; see Supporting Information).

Severe infection; serious infection; any infection requiring
parenteral antibiotics; any infection requiring oral antibiotics,
antivirals or antifungals >2 weeks; and any opportunistic
infection occurred at lower rates with tralokinumab vs. pla-
cebo (Table S13; see Supporting Information). Most oppor-
tunistic infections in both treatment groups were herpes virus
infections, which occurred in fewer patients in the

British Journal of Dermatology (2022) 187, pp888—899

tralokinumab vs. placebo groups (Table S14; see Supporting
Information).

Eye disorder AESIs classified by the investigator as conjunc-
tivitis, keratoconjunctivitis or keratitis occurred in more
patients receiving tralokinumab than placebo, in 7-9 and
3-4%, respectively (31-1 and 12-9 events per 100 PYE; RR
2-6, 95% CI 1-7—4-1) (Tables S11 and SI15; see Supporting
Information). The most frequent eye disorder AESI overall
was conjunctivitis. Most eye disorder AESIs (98%) were
mild or moderate (Figure 2), none were serious and the
majority resolved during the study; however, two eye disorder
events led to permanent discontinuation of tralokinumab
(Table S11). Previous literature presents a detailed analysis of
conjunctivitis events. 1o

Injection-site reactions occurred more frequently with
tralokinumab vs. placebo, in 7-2% vs. 3-0%, respectively
(51-5 vs. 21-3 events per 100 PYE; RR 2-7, 95% CI, 1-9-3-9)
(Tables S11 and S16; see Supporting Information). They were
transient and most (99%) were mild or moderate. Approxi-
mately 76% of the events resolved within 1-5 days, and all
recovered or resolved during the trial (Table S11).

Entire trial period (atopic dermatitis pool)

The frequency of malignancy was similar for tralokinumab
and placebo, occurring in 0-9% (n = 17) and 0-7% (n = 5)
patients, respectively (1-4 vs. 2-2 events per 100 PYE; RR 0-6,

© 2022 The Authors. British Journal of Dermatology
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Table 3 Initial treatment period: frequencies and rates of serious adverse events (SAEs) in the atopic dermatitis (AD) pool, safety analysis set

Placebo (n = 680; PYE: 193)

Tralokinumab q2w

RR vs. placebo
(n = 1605; PYE: 473)

(95% CI)
Patients (adj. %)  Adj. rate®  Patients (adj. %)  Adj. rate®
> 1 SAE, n (%) 18 (2-8) 9.7 37 (21) 73 0-8 (0-5-1-5)
Events Adj. rate®  Events Adj. rate®
Total number of SAEs 22 11-9 38 7-4 0-7 (0-4-1-2)
Severity
Mild 0 0 2 0-4 NC
Moderate 8 aeld 10 1-9 0-5 (0-2-1-3)
Severe 14 7-6 26 5-1 0-8 (0-4—1-5)
Leading to permanent discontinuation of study drug 1 0-6 6 1-1 2:4 (0-3-20-3)
Outcome
Fatal 0 0 1 0-4 NC
Not recovered or not resolved 2-1 0 0 NC
Recovering or resolving 0 0 2 0-4 NC
Recovered or resolved 16 87 32 59 0-8 (0-4-1-5)
Recovered or resolved with sequelae 1 0-6 2 0-4 0-8 (0-1-9-0)
Unknown 1 0-6 1 0-2 0-4 (0-0-6-5)

CI, confidence interval; NC, not calculable; PYE, patient-years of exposure; RR, rate ratio. Adverse events collected during the exposure time

in the initial treatment period are shown. *Rate calculated as number of patients divided by PYE calculated up until first event, multiplied by

100. PRate calculated as number of events divided by PYE multiplied by 100. Adjusted frequencies and rates were calculated using Cochran—

Mantel-Haenszel weights. RRs and 95% CIs were estimated from Poisson regression with treatment as fixed effect; log values of patient-years

of exposure were used as offset variables.

95% CI, O~371~5). Few events were serious or severe, with no
difference noted between treatment groups. The majority were
skin malignancies; the remaining events occurred across organ
systems with no observed clustering over time (Figure 2; and
Table S17; see Supporting Information). A summary of deaths
occurring during the pooled trials is presented in Appendix S3
(see Supporting Information).

Monotherapy pool

Initial treatment up to 16 weeks in the monotherapy pool

The frequency of any AE in the initial treatment period of the
monotherapy pool was similar for tralokinumab and placebo,
69-0% and 71-5%, respectively. Overall event rates during this
time were similar to those in the initial treatment period of
the AD pool, based on AEs, SAEs and frequent AEs (Figure S3
and Table S18; see Supporting Information).

Maintenance and open-label tralokinumab treatment up to
52 weeks in the monotherapy pool

In total, 324 patients received tralokinumab in the mainte-
nance treatment period of the monotherapy pool and 1121
patients received open-label tralokinumab plus an optional
TCS (Figure S2). AE frequency in these periods was similar to
those in the initial treatment period and corresponding AE
rates did not increase with continued treatment (Table 4; and
Table S19; see Supporting Information). Occurrences of SAEs
were similar for the group dosed every 4 weeks and the

© 2022 The Authors. British Journdl of Dermatology

open-label group (3-6% and 3-8%; 9:1 and 7-4 events per
PYE), compared with the group dosed every 2 weeks (0-6%
and 1-2 events per 100 PYE) (Table 4). The rate of events
leading to permanent discontinuation of the study drug varied
slightly across each group, with 3-5, 2-3 and 5-0 events per
100 PYE in the groups dosed every 2 weeks, every 4 weeks
and open label, respectively (Table 4).

The most common events during maintenance and open-
label treatment were generally consistent with the initial treat-
ment and did not increase with continued treatment (Figure 3).
Most viral upper respiratory tract infections up to week 52 were
the common cold; > 80% of cases were mild, none were severe
or serious or led to permanent discontinuation and > 95%
resolved by the end of the trial. Safety areas of interest, includ-
ing injection-site reactions and eye disorder AESIs, occurred at
similar rates as seen in the initial treatment period (Tables S11—
S17). Other safety areas of interest occurred infrequently
(Table S20; see Supporting Information).

Laboratory measures, disease markers and
immunogenicity

No clinically relevant changes were observed from baseline to
the end of the initial treatment period for haematology values
and biochemistry parameters in the AD pool (ECZTRA trials
only; percentages of patients reported in Table S21-S23; see
Supporting Information) or in the initial, maintenance or
open-label periods of the monotherapy pool. Immunoglobulin
E levels were reduced in patients receiving tralokinumab com-

pared with placebo.
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Adjusted rate (events per 100 PYE)
Group Placebo q2w Tralokinumab 300 mg q2w
Injection site reaction 05
Eye disorder AESI 0-5
Conjunctivitis 05
Keratoconjunctivitis 0-6 05
Keratitis 0-2 0-7
Infections - any serious infections 0-4 09
Any severe infections
Skin infections requiring systemic treatment 04
Any opportunistic infection 10-4 0-2 >40
Herpes viral infections (HLT) 93 >20 <30
Eczema herpeticum 0-7 0-4 >10 <20
Clinical endoparasitosis (helminth infections) ] >5<10
Immune complex disease ] 0-6 >1<5
Anaphylaxis (within 2 days after injection) ] >0.5<1
Serious allergic reactions ] 0-6 0-2 <0.5
Malignancy (SMQ - entire trial period) ] 0-9 0-9 0-3 05 08 0-2
Mild Moderate Severe Mild Moderate Severe

Figure 2 Initial treatment period, event rates for safety areas of interest in the atopic dermatitis pool, safety analysis set. Adverse events collected

during the exposure time in the initial treatment period are shown. The rate is calculated as the number of events divided by the patient-years of

exposure (PYE) multiplied by 100. Adjusted rates were calculated using Cochran—Mantel-Haenszel weights. AESI, adverse event of special interest;
HLT, high-level term; q2w, every 2 weeks; SMQ, standardized MedDRA query.

Eosinophil levels

At baseline in the AD pool (ECZTRA trials only), mean eosinophil
levels were above the wupper limit of normal (ULN)
(> 0-5 x 10° cells L") in both treatment groups, and 44-6%
and 41-8% of patients had baseline eosinophils above the upper
limit of normal in the tralokinumab and placebo groups. Mean
eosinophils decreased with placebo and increased with tralok-
inumab to week 4, then decreased similarly in both arms, return-
ing to near baseline levels by week 28 with tralokinumab. At
safety follow-up, mean eosinophils had decreased further in both
groups (Figure 4). The safety profile of tralokinumab in patients
with eosinophilia was comparable with that of all patients (AD
pool): 1-2% (n = 19) of tralokinumab-treated patients and 0-3%
(n=12) of placebo-treated patients had eosinophil counts
>5 x 10 cells L™

declined over time, with no indication of permanently high

in the initial treatment period. Most levels

counts and no reports of SAEs related to eosinophils.

Immunogenicity

The frequencies of antidrug antibodies and neutralizing anti-
bodies were low and similar for tralokinumab and placebo
after 16 weeks in the ECZTRA trials (antidrug antibodies:
tralokinumab 1-4%, placebo 1-3%; neutralizing antibodies:
tralokinumab 0-1%, placebo 0-2%). Antidrug antibodies and
neutralizing antibodies occurred in more patients receiving

British Journal of Dermatology (2022) 187, pp888—899

tralokinumab than placebo up to 52 weeks in the ECZTRA tri-
als, in 4-4% and 0-9%, respectively. All treatment-emergent
antidrug antibodies were low titre (< 1000), with no reports
of immunogenicity-related AEs, immune complex disease,
serum sickness or serum sickness-like reactions, or anaphylaxis
within 2 days after tralokinumab administration across all trial
periods, and no increase in serious allergic reactions. There
was no indication of antidrug antibodies or neutralizing anti-
bodies impacting pharmacokinetics, efficacy or safety across all
treatment periods.

Discussion

This set of data analyses is the most comprehensive safety
analysis of tralokinumab clinical data to date. During initial,
maintenance and open-label treatment, tralokinumab was con-
firmed to be well tolerated and showed no unexpected safety
findings. During initial treatment, the overall frequency and
rate of AEs were similar for tralokinumab and placebo.
Approximately two-thirds of patients experienced one or more
AEs, and the majority were mild or moderate. Overall rates of
AEs and SAEs did not increase during maintenance and open-
label treatment with tralokinumab, and the pattern of most
frequent events was consistent in the maintenance and open-
label treatment periods compared with initial treatment.
Although the study was not designed to compare tralok-
inumab doses, a similar pattern of events was observed
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Table 4 Maintenance and open-label treatment periods, frequencies and rates of adverse events (AEs) and serious adverse events (SAEs) with

tralokinumab in the monotherapy pool, safety analysis set

Tralokinumab q2w

Open-label tralokinumab

Tralokinumab q4w q2w + optional TCS

(N =159) (N =165) (N=1121)
Patients (%) Rate® Patients (%) Rate® Patients (%) Rate®
Any AE, n (%)
> 1 AE 116 (73-0) 309 109 (66-1) 249 814 (72-6) 279
> 1 SAE 1 (0-6) 1-2 6 (3:6) 7-0 43 (3-8) 6-6
Events Rate” Events Rate” Events Rate®
AEs
Total number of AEs 423 499 363 414 2870 432
Serious 1 1-2 8 9-1 49 7-4
Severity
Mild 280 331 284 324 1907 287
Moderate 138 163 74 84-4 888 134
Severe 5 59 5 5-7 75 11-3
Leading to permanent discontinuation of study drug 3 3-5 2 2-3 33 5-0
Outcome
Fatal 0 - 0 = 0 =
Not recovered or not resolved 37 43-7 45 51-3 375 56-4
Recovering or resolving 25 29-5 21 24-0 138 20-8
Recovered or resolved 359 424 293 334 2319 349
Recovered or resolved with sequelae 0 = 1 1-1 9 1-4
Unknown 2 2-4 3 3-4 29 4-4

PYE, patient-years of exposure; q2w, every 2 weeks; q4w, every 4 weeks; TCS, topical corticosteroid. AEs collected during the exposure time

in the maintenance and open-label treatment periods in the monotherapy pool are shown. “Rate calculated as number of patients divided by

PYE calculated up until first event, multiplied by 100. PRate calculated as number of events divided by PYE multiplied by 100.

regardless of dose in the maintenance period. The frequency
of some events was lower with dosing every 4 weeks com-
pared with every 2 weeks, including upper respiratory tract
infection and conjunctivitis, consistent with the ECZTRA 3
study.'® The safety profile for the pooled AD data was gener-
ally similar to that observed in asthma trials, except for a
higher frequency of eye disorder events.'”*'®

Rates of some events differed between the tralokinumab
and placebo groups. Injection-site reactions occurred more fre-
quently with tralokinumab than with placebo, consistent with
1920 yiral

upper respiratory tract infection occurred at a higher rate with

previously reported data for other biologics in AD.

tralokinumab; however, > 90% of these events were common
cold-related symptoms mapped to viral upper respiratory tract
infection according to MedDRA version 20-0. These common
cold-related symptoms are mapped to nasopharyngitis in pre-
vious and later MedDRA versions. In contrast, events that
occurred at a higher rate in the placebo group included AD
and, for safety areas of interest, included skin infections.
Patients with AD are susceptible to both skin and systemic

21723 and adults with AD were shown to have a

infections,
higher risk of death due to infections compared with those
without AD.**** Furthermore, several systemic immunosup-
pressants were associated with increased infection risk in
AD.%® In this analysis, the rates of dermatitis infected, skin
infections requiring systemic treatment, eczema herpeticum,

opportunistic infections, and severe or serious infections were

© 2022 The Authors. British Journdl of Dermatology

lower with tralokinumab than with placebo. The lower rate of
skin infection events is consistent with the reduced Staphylococ-
cus aureus colonization observed with tralokinumab in previous
trials,'! providing further evidence of the value of targeting
IL-13 towards improving the skin barrier and potentially
reducing antibiotic use. Reductions in serious or severe infec-
tions were also observed in pooled analyses of dupilumab
clinical trials in AD.?’” In addition, the current study showed
no evidence of safety concerns relating to herpes zoster

L . s 28,29
observed in trials of oral Janus kinase inhibitors; "’

similarly,
the frequency of herpes viral infections, more common with
dupilumab than placebo,”” was lower with tralokinumab than
with placebo in the AD pool.

Increased frequency of conjunctivitis was observed in clinical
trials in AD of both tralokinumab'®'" and dupilumab.?® In this
pooled analysis, none of the eye disorder events reported as the
AESIs conjunctivitis, keratoconjunctivitis or keratitis were seri-
ous, and the majority (98%) were mild or moderate. A separate
analysis of conjunctivitis events in the tralokinumab AD pool
showed that most conjunctivitis events resolved or were resolv-
ing within the treatment period.'® The study identified several
potential predisposing factors for conjunctivitis, including more
severe AD at baseline and history of allergic conjunctivitis,'®
which is consistent with observations in dupilumab trials.***!
While the rate of conjunctivitis events in tralokinumab trials
seems to be lower than that observed with dupiluma\b,30 more

data from real-world use are needed to confirm this. Data from

British Journal of Dermatology (2022) 187, pp888-899

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

apeojumoq

20z Atenuer ¢ uo ysenb Aq 0552/69/888/9/.8|/3[01He/plq/woo dno-olwa




896 Safety profile of tralokinumab in atopic dermatitis, E. L. Simpson et al.

Rate
il il Open-label tralokinumab 0 5 10 15 20 25 30 35 40
300 mg q2w 300 mg g4w 300 mg gq2w + optional TCS 1 1 1 1 1 1 1 I
n (%) PYE Rate n (%) PYE Rate n (%) PYE Rate
Dermatitis atopic 24 (15-1) 771 283 28 (17-0) 775 319 238 (21-2) 5753 358 ° =] °
Viral upper respiratory tract infection® 23 (14:5) 785 271 24 (14:5) 809 274 201 (17-9) 590-0  30-2 a e
Upper respiratory tract infection 15(9-4) 80-4 177 11(6:7) 840 12:6 78 (7-0) 6376 117 °
Injection site reaction 9(57) 818 106 1167 837 126 40(36) 6486 60 ) eom
Bronchitis 425 834 47 1061) 840 114 17(155) 6592 26 o0 m
Conjunctivitis 8(50) 830 94 530 857 57 63(56) 6414 95 m e
Headache 8(50) 816 94 4(24) 863 46 36(32) 6505 54 m e
Asthma 6(38) 831 71 4(24) 862 46 14(12) 660-3 21 e m e
Back pain 6(38 828 71 6(36) 863 68 27 (24) 6548 41 e D
Influenza 6(38 826 71 4(24) 853 46 11(1-:0) 6621 17 e m e
Injection site erythema 6(38 825 71 530 852 57 17(155) 6572 26 e me
Conjunctivitis allergic 5(31) 838 59 424) 8741 46 23(21) 6558 35 eme
Dry eye 1(06) 843 12 - - - 14(12) 6599 21
Hypertension 2(13) 841 24 3(18) 865 34 13(12) 6606 20
Pruritus 425 835 47 6(36) 850 68 34(30) 6513 51 en
Gastroenteritis 1(06) 841 1-2 5(3-00 865 58 26 (2-3) 654-4 39 e o m
Herpes simplex 2(13) 842 24 2(12) 871 23 25(22) 6558 3-8 De
Diarrhoea 2(13) 837 24 3(1-8) 872 34 23(21) 6591 35 »
Oral herpes 2(1-3) 838 24 3(1-8) 870 34 23(21) 6569 35 »
Cough 5(31) 839 60 5(30) 852 59 22 (2-0) 6577 33 e D
Rhinitis 4(2:5) 838 4-8 - - - 18 (1-6) 6587 27 [

@ Tralokinumab 300 mg g2w
@ Tralokinumab 300 mg g4w
@ Open-label tralokinumab 300 mg g2w + optional TCS

Figure 3 Maintenance and open-label treatment periods, most frequently occurring adverse events by preferred term, monotherapy pool. The most

frequent preferred terms in any treatment group in either the maintenance or open-label period are shown. The rate is calculated as the number

of patients divided by the patient-years of exposure (PYE; calculated up until the first event within the preferred term) multiplied by 100. “The

majority of viral upper respiratory tract infections were reported as lower-level terms related to common cold and were mapped to the viral upper

respiratory tract infection preferred term according to MedDRA version 20-0. The percentages are of patients with at least one event. q2w, every

2 weeks; q4w, every 4 weeks, TCS, topical corticosteroid.

a recent in vitro study in human conjunctival goblet cells sug-
gested that the functional redundancy of IL-13 and IL-4 may
explain the lowered frequency of conjunctivitis with tralok-
inumab (anti-IL-13) compared with dupilumab, which targets
both cytokines.?'*?

There were no clinically relevant changes in laboratory
parameters with tralokinumab, unlike with Janus kinase inhi-
bitors in AD.>* Eosinophilia was more frequent with tralok-
inumab than placebo; however, it was asymptomatic,
generally transient, and associated with high baseline levels.
The immunogenicity of tralokinumab was low, based on the
low and transient frequency of antidrug antibodies and neu-
tralizing antibodies.

This analysis included ECZTRA 5, a 16-week, double-blind,
placebo-controlled, phase II trial of immune response to vacci-
nes in adults with moderate-to-severe AD undergoing tralok-
inumab treatment.>* The results from this study suggest that
inactivated or nonlive vaccines, including tetanus, diphtheria,
pertussis and meningococcal vaccines, can be administered
without needing to interrupt or delay tralokinumab treatment.**

TCS use was permitted in some of the trials or during speci-
fic trial periods. It is therefore difficult to assess the influence
of a TCS on the safety profile of tralokinumab from the pooled

analysis. However, no appreciable differences were noted

British Journal of Dermatology (2022) 187, pp888—899

between the safety profiles of tralokinumab with or without
TCS in the individual trials, and inclusion of TCS more closely
reflects the likely real-world use of a biologic. Use of other
concomitant medications reflected the level of AD disease
activity in the study population, the common comorbidities,
and the pattern of AEs in the tralokinumab and placebo
groups. An increase in concomitant ophthalmological medica-
tions during the initial treatment period, more apparent in the
tralokinumab group, corresponded with the reported eye dis-
order events. Similarly, a greater increase in anti-infectives for
systemic use was seen in the placebo group, reflecting the
higher rate of infections.

There are some limitations. A smaller pool of patients was
available after week 16 due to methodological difficulties com-
bining trials in which patients were rerandomized. Although
the monotherapy pool was smaller than the AD pool, 807
patients in the monotherapy pool had 52 weeks of tralok-
inumab exposure. Future data from an open-label extension
study may provide additional insight into the safety profile of
tralokinumab. TCS use was allowed as needed in some but not
all studies. Pooling did not take into account the impact of any
rescue medications used for AEs; notably, in ECZTRA 3, where
TCS as needed was included in all treatment arms, AD as an AE
was reported at a lower level than in the other trials in the
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Figure 4 Entire trial period: mean change from baseline in eosinophils in the atopic dermatitis pool (ECZTRA trials only), safety analysis set.
Includes only patients who received tralokinumab or placebo throughout the trial; patients switching treatment during trials were excluded. Mean
(SD) eosinophil levels at baseline: tralokinumab 0-68 (0-63) x 10° cells L™ and placebo 0-65 (0-70) x 10° cells L™". Mean (SD) eosinophil
levels at week 4: tralokinumab to 0-86 (0-95) x 10° cells L' and placebo to 0-60 (0-67) x 10° cells L. Twenty-four patients had eosinophils
above 5 x 10 cells L' in any treatment period during the ECZTRA trials (21 with tralokinumab, three with placebo); 17 had severe disease and
all except one had elevated eosinophils at baseline (0-9-7-3 x 10 cells L™"). The safety profile of tralokinumab in patients with eosinophilia was

comparable with the overall safety profile in the atopic dermatitis pool, and there were no reports of serious adverse events related to eosinophils.

BL, baseline; FU, safety follow-up; W, week.

pool.'® Overall, the safety profile of tralokinumab seems to be
consistent with or without TCS use.'’

The tolerability and safety of available therapeutics are
important to consider when selecting AD treatments.>” This
analysis from a large pool of patients exposed to tralokinumab
for an extended period of time reaffirms the safety profile of
tralokinumab, as it was well tolerated both in combination
with TCS and as monotherapy with long-term use up to
52 weeks for moderate-to-severe AD.
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