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eAppendix 1. Study investigators/institutions 
Country Center Number Investigator  Center Address 
Australia 950-0061  Dr. Lynda Spelman Veracity Clinical Research 

Level 1, Suite 18 
250 Ipswich Road 
Woolloongabba 4102 
Queensland, Australia 

 951-0064  Dr. Stephen 
Shumack 

St George Dermatology and 
Skin Cancer Centre 
Level 3, 22 Belgrave Street 
Kogarah 2217 
New South Wales, Australia 

 952-0900  Dr. Johanna Kuchel Skin & Cancer Foundation 
Australia 
The Skin Hospital 
121 Crown Street 
Darlinghurst 2010 
New South Wales, Australia 

 953-0856  Dr. Rodney Sinclair Sinclair Dermatology 
2 Wellington Parade, Level 3 
East Melbourne 3002 
Victoria, Australia 

Belgium 600-0475  Dr. Sofie De 
Schepper  

UZ Gent 
Corneel Heymanslaan, 10 
Vijverpark - ground floor, 
entrance 52 
B-9000 Gent, Belgium 

 601-1014  Dr. Pierre-Dominique 
Ghislain 

Cliniques Universitaires St- 
Luc 
Avenue Hippocrate, 10, 
Route 413 
1200 Brussels 
Belgium 

 605-1070  Dr. Arjen Nikkels Centre Hospitalier Universitaire 
de Liège 
Domaine du Sart Tilman 
B35 
4000 LIEGE 
Belgium 

 608-1377  Dr. Sven Lanssens Dermatologie Maldegem 
Brugse Steenweg 181A 
9990 Maldegem 
Belgium 

Canada 400-0505  Dr. Chih-ho Hong Dr. Chih-ho Hong Medical 
Inc. 
15300 105th Avenue, Suite 
20 
Surrey V3R 6A7 
British Columbia, Canada 

 401-0005  Dr. Jill Keddy-Grant Winnipeg Clinic Dermatology 
Research 
425 St. Mary Avenue 
2nd floor, Reception Desk 
Winnipeg R3C 0N2 
Manitoba, Canada 

 403-0007  Dr. Charles Lynde Lynderm Research Inc. 
25 Main Street Markham 
North 
Markham L3P 1X3 
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Ontario, Canada 
 406-0788  Dr. Marni Wiseman Wiseman Dermatology Research 

Inc. 
6-1170 Taylor Avenue 
Winnipeg R3M 3Z4 
Manitoba, Canada 

 408-0537  Dr. Danielle Marcoux CHU Sainte-Justine 
3175 Cote Ste-Catherine 
Montreal H3T 1C5 
Quebec, Canada 

 411-1093  Dr. Loretta Fiorillo Stollery Children's Hospital 
8440 112 Street 
Edmonton T6G 287 
Alberta, Canada 

 413-0292  Dr. Vimal Prajapati Dermatology Research Institute 
Inc. 
8500 Blackfoot Trail SE, 
Suite 310 
Calgary, T2J 7E1 
Alberta, Canada 

 415-1094 Dr. Davindra Singh AvantDerm 
45 Mill Street 
Toronto M5A 3R6 
Ontario, Canada 

 418-0278  Dr. Sheetal Sapra The Centre for Clinical Trials 
Inc. 
1344 Cornwall rd. suite 100 
Oakville L6J 7W5 
Ontario, Canada 

 419-1096  Dr. Kirsten Walker 
(04-Jan-2021) 
Angela Law 
(27-Jul-2018- 04-
Jan-2021) 

Skinsense Medical Research 
39 23rd Street East, Suite 101 
Saskatoon S7K 0H6 
Saskatchewan, Canada 

 425-1147  Dr. Joel Liem Joel Liem Medicine Professional 
Corporation 
1407 Ottawa Street 
Windsor N8X 2GI 
Ontario, Canada 

France 101-0620 Dr. Joann Le Borgne 
(23-Oct-2020) 
Anne-Laure Liegeon 
(15-May-2020-23-
Oct-2020) 
(12-Apr-2019-08-
Oct-2019) 
François Skowron 
(08-Oct-2019 15-
May-2020) 

Centre Hospitalier de Valence 
179 Boulevard Maréchal Juin 
26000 Valence, Drôme 
France 

 103-0025  Dr. Jean-Philippe 
Lacour 

CHU de Nice 
Hôpital de l"Archet II 
Service de Dermatologie- 
Vénérologie 
151, Route Saint Antoine de 
Ginestière 
06202 Nice, Alpes-Maritimes 
France 

 107-1187  Dr. Annick Barbaud Hôpital tenon 
4 rue de la chine 
Paris 75020, Paris 9 
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France Hôpital tenon 
4 rue de la chine 
Paris 75020, Paris 9 
France 

 108-0453  Dr. Nathalie Quiles-
Tsimaratos 

Hôpital Saint-Joseph 
26 boulevard de Louvain 
Marseille 13285, Bouches-du- 
Rhône, France 

 109-1188  Dr. Christine 
Bodemer 

Hôpital Necker enfants malades 
Bâtiment Robert Debré, Porte 
D3, 1er étage 
149 rue de sèvres 
Paris 75015, Paris 9 
France 

Germany 500-0033  Dr. Stefan Beissert Universitätsklinikum Carl Gustav 
Carus 
Klinik und Poliklinik für Dermatologie 
Fetscherstraße 74 
01307 Dresden 
Germany 

 501-0486  Dr. Sylvia Pauser KLIFOs Klinische Forschung 
Osnabrück 
Hakenstrasse 1 
49074 Osnabrück 
Germany 

 502-0677  Dr. Sibylle 
Schliemann 

Klinik für Hautkrankheiten, 
Universitätsklinikum 
Jena, 
Erfurter Str. 35 
Jena 07743 
Germany 

 504-0003  Dr. Ulrike Blume-
Peytavi 

Charité - Universitätsmedizin Berlin 
Clinical Research Center 
Robert-Koch-Platz 4 
Berlin 10115 
Germany 

Japan 900-0965  Dr. Mayumi Komine Jichi Medical University Hospital 
3311-1, Yakushiji, Shimotsuke-shi, 
Tochigi, 329-0498 
Japan 

 901-0970  Dr. Atsuyuki Igarashi NTT Medical Center Tokyo 
5-9-22 Higashi-Gotanda, 
Shinagawa- 
ku, Tokyo 141-8625 
Japan 

 902-0976  Dr. Masanari Kodera Japan Community Health Care 
Organization 
Chukyo Hospital 
1-1-10, Sanjo, Minami-ku, 
Nagoyashi, 
Aichi, 457-8510 
Japan 

 903-0977  Dr. Norito Katoh University Hospital Kyoto Prefectural 
University of Medicine 
465, Kajii-cho, Hirokoji agaru, 
Kawaramachi- 
dori, Kamigyo-ku, 
Kyoto-shi, Kyoto 602-8566, Japan 

 904-0962  Dr. Hidetoshi 
Takahashi 

Takagi Dermatological Clinic 
4-16 Nishisanjo-minami, Obihiroshi, 
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Hokkaido 080-0013 
Japan 

 905-1203  Dr. Keiichi 
Yamanaka 

Mie University Hospital 
2-174, Edobashi, Tsu-shi, Mie, 514- 
8507 
Japan 

 906-1204  Dr. Katsuhiko 
Tsukamoto 

Yamanashi Prefectural Central 
Hospital 
1-1-1, Fujimi, Kofu-shi 
Yamanashi, 400-8506, Japan 

 907-0986  Dr. Takuro Kanekura Kagoshima University Hospital 
8-35-1, Sakuragaoka, 
Kagoshimashi, 
Kagoshima, 890-8520 
Japan 

 908-1039  Dr. Akihiro Kume KUME CLINIC 
1-65-2, Otorihigashimachi, 
Nishi-ku, Sakai-city, Osaka, 593- 
8324 J 
Japan 

 909-1214  Dr. Ryuji Maruyama Maruyama Dermatology Clinic 
301 Berukomon minamisuna, 7-19- 
13, Higashisuna, Koto-ku 
Tokyo 136-0074 
Japan 

 910-1215  Dr. Takaaki 
Hanafusa 

Senri-Chuo Hanafusa Dermatology 
Clinic 
2-24-50-1, Kamishinden, 
Toyonaka-shi, Osaka-fu, 560-0085 
Japan 

 911-0985  Dr. Shinichi Imafuku Fukuoka University Hospital 
7-45-1, Nanakuma Jonan-ku, 
Fukuoka- 
shi, 
Fukuoka 814-0180 
Japan 

 912-1233  Dr. Kazutomo 
Toyofuku 

Yamate Dermatological Clinic 
3-2-5, Takadanobaba, Shinjuku-ku 
Tokyo, 169-0075 
Japan 

 913-1234  Dr. Shinji Noda Ikebukuro Ekimae Noda 
Dermatology 
Clinic 
2-27-5 Kyouwa Bld.3FB, 
Minamiikebukuro, 
Toshima-ku, Tokyo, 
171-0022 
Japan 

Netherlands 800-0782 Dr. Judith Molhoek 
(01-Jan-2019) 
Shiarra Stewart 
(01-Jul-2018-01-Jan-
2019) 

AMPHIA ZIEKENHUIS BREDA 
Locatie Molengracht 
Molengracht 21 
Breda 4818CK 
The Netherlands 

 802-1011  Dr. Suzanne 
Pasmans 

Erasmus MC, Rotterdam 
Burg. s’Jacobplein 51 
Rotterdam 3015 CA 
The Netherlands 

 805-0781  Dr. Milan Tjioe BRAVIS ZIEKENHUIS 
Dermatology 
Boerhaveplein 1 
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Bergen Op Zoom 4614VT 
The Netherlands 

 806-1119  Dr. Marie Louise 
Schuttelaar 

University Medical Center Groningen 
Hanzeplein 1 
Groningen 9713 GZ 
The Netherlands 

Poland 200-0922  Dr. Andrzej Kaszuba DERMED" Centrum Medyczne Sp. 
ul. Piotrkowska 48 
Lodz 90-265 
Poland 

 201-1019  Dr. Wojciech Baran Wromedica s.c. 
ul. Mickiewicza 91 
Wroclaw 51-685 
Poland 

 202-0664  Dr. Jolanta 
Weglowska 

Derm Medica Sp.zo.o. 
Zakrzowska 19 a 
Wroclaw 51-318 
Poland 

 203-0920  Dr. Adam Reich Kliniczny Szpital Wojewódzki, Klinika 
Dermatologii 
ul. Szopena 2 
Rzeszow 35-055 
Poland 

 207-1136  Dr. Joanna Maj Centrum Medyczne Oporów 
ul. Ludwika Solskiego 4a/1 
Wrocław 52-416 
Poland 

 208-0771  Dr. Aleksandra 
Lesiak 

DERMOKLINIKA CENTRUM 
MEDYCZNE 
Ul. Kosciuszki 93 
Lodz 90-436 
Poland 

 209-1390  Dr. Grażyna Pulka Centrum medyczne All-med 
ul. Sienkiewicza 23 
Krakow 30-033 
Poland 

 210-0770  Dr. Anna 
Elzakowska-Bober 

LUBELSKIE CENTRUM 
DIAGNOSTYCZNE 
ul. Drewniana 61 
Swidnik 21-040 
Poland 

 211-0872  Dr. Agnieszka 
Miąsik-Pogodzińska 

Małopolskie Centrum Kliniczne 
ul. Balicka 12a/5b 
Kraków 30-149 
Poland 

 212-1403  Dr. Malgorzata 
Dyczek 

Centrum Nowoczesnych Terapii 
"Dobry Lekarz" sp. Z o.o. 
Pl. Szczepański 3 
Kraków 31-011 
Poland 

UK 700-0020  Dr. Anthony Bewley Whipps Cross University Hospital 
Clinical Research Facility 
Dermatology 
Whipps Cross Road 
Leytonstone E11 1NR 
London 
United Kingdom 

 701-1166  Dr. Paula Beattie Queen Elizabeth University Hospital 
Glasgow Clinical Research Facility 
Neuroscience Building 
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1345 Govan Road 
Glasgow G51 4TF 
Lanarkshire 
United Kingdom 

USA 300-1009  Dr. Jeffrey Leflein Respiratory Medicine Research 
Institute 
of Michigan, PLC 
2000 N. Huron River Drive, Suite 
200 
Ypsilanti 48197 
Michigan 
United States 

 301-0881  Dr. Weily Soong Clinical Research Center of Alabama 
504 Brookwood Blvd - Suite 250 
Birmingham 35209 
Alabama 
United States Clinical Research 
Center 
of Alabama 
504 Brookwood Blvd - Suite 250 
Birmingham 35209 
Alabama 
United States 

 302-0106  Dr. Andrew Blauvelt Oregon Medical Research Center, 
PC 
9495 SW Locust Street Suite G 
Portland 97223 
Oregon 
United States 

 303-1140  Dr. Joyce Teng STANFORD UNIVERSITY SCHOOL 
OF MEDICINE 
700 Welch Road Suite 301; Mc5896 
Stanford 94304 
California 
United States 

 304-0903 Dr. Lacey Kruse 
(28-Jan-2019) 
Dr. Amy Paller 
(18-Apr-2018-28-
Jan-2019) 

Lurie Children’s Hospital of Chicago 
Northwestern Memorial Hospital 
225 E. Chicago Ave., Floor #19 
Clinical Research Unit 
Chicago 60611 
Illinois 
United States 

 305-1080  Dr. John Browning Texas Dermatology and Laser 
Specialists 
3320 Oakwell Court 
San Antonio 78218 
Texas 
United States 

 306-1081  Dr. Amie Shannon Meridian Clinical Research 
5326 O'Donovan Drive 
Baton Rouge 70808 
Louisiana 
United States 

 307-1083  Dr. Christina Feser International Clinical Research - 
Tennessee 
LLC 
1035 N Highland Avenue 
Murfreesboro 37130 
Tennessee 
United States 
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 308-1082  Dr. Richard Antaya Yale Center for Clinical Investigation 
2 Church Street South Suite 402 
New Haven 06519 
Connecticut 
United States 

 309-0855  Dr. Matthew Zirwas Dermatologists of Greater Columbus 
2356 E Main St 2356 E Main St 
Bexley 43209 
Ohio 
United States 

 310-1084  Dr. James Sublett Family Allergy and Asthma 
Research 
Institute 
1700 Bluegrass Avenue Suite 400 
Louisville 40215 
Kentucky 
United States 

 311-0901  Dr. Vivian Laquer Tien Q. Nguyen, MD, Inc. 
17271 Brookhurst Street 
Fountain Valley 92708 
California 
United States 

 312-0892  Dr. Tracy Bridges Georgia Pollens Clinical Research 
Centers, 
Inc. 
105 Spanish Ct 
Albany 31707 
Georgia 
United States 

 315-0792 Dr. Neil Sadick Sadick Dermatology 
911 Park Ave 
New York 10075 
New York 
United States 

 317-1079  Dr. Patricia Gerber National Allergy and Asthma 
Research, 
LLC 
7555 Northside Drive 
North Charleston 29420 
South Carolina 
United States 

 318-1064  Dr. Jose Bardelas Allergy and Asthma Center of NC 
100 Westwood Avenue 
High Point 27262 
North Carolina, United States 

 319-0172  Dr. David Fivenson David Fivenson, MD, PLC 
3200 W. Liberty Rd, Suite C5 
Ann Arbor 48103 
Michigan 
United States 

 320-1092  Dr. Lawrence 
Cheung 

Synergy Dermatology 
595 Buckingham Way Suite 220 
San Francisco 94132 
California 
United States 

 321-0183  Dr. Howard Sofen Dermatology Research Associates 
8930 S. Sepulveda Blvd., Suite 114 
Los Angeles 90045 
California 
United States 
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 324-1133  Dr. Hemalini Mehta Clinical Research Institute, Inc. 
825 Nicollet Mall Suite 1135 
Minneapolis 55402 
Minnesota 
United States 

 325-1108  Dr. Sandra Johnson Johnson Dermatology Clinic 
5921 Riley Park Drive 
Fort Smith 72916 
Arkansas 
United States 

 326-0902  Dr. Eric Simpson Oregon Health & Science University, 
Dept. of Dermatology 
3303 S.W. Bond Avenue 
Portland 97239-4501 
Oregon, United States 

 329-1160  Dr. Iftikhar Hussain Vital Prospects Clinical Research 
Institute, 
P.C. 
7307 S. Yale Avenue Suite #200 
Tulsa 74136 
Oklahoma 
United States 

 330-1161  Dr. Daniel Friedmann Westlake Dermatology & Cosmetic 
Surgery 
8825 Bee Caves Road Suite G 
Austin 78746 
Texas 
United States 

 331-1138  Dr. Leslie Baumann Baumann Cosmetic & Research 
Institute, 
Inc. 
4500 Biscayne Blvd Suite 105 
Miami 33137 
Florida 
United States 

 333-0864  Dr. Christopher 
Smith 

Corning Center for Clinical Research 
2977 Westinghouse Rd 
Horseheads 14845 
New York 
United States 

 336-0169  Dr. Jerry Bagel Psoriasis Treatment Center of 
Central 
NJ 
59 One Mile Road, Extension Suite 
G 
East Windsor 08520 
New Jersey 
United States 

 337-1251  Dr. Barbara Baxter DCT-Baxter Research, LLC dba 
Discovery 
Clinical Trials 
6114 Sherry Lane 
Dallas 75225 
Texas, United States 

 338-0379  Dr. Jeffrey Weinberg Forest Hills Dermatology Group 
80-02 Kew Gardens Rd 
Concourse Suite 107 
Kew Gardens 11415 
New York 
United States 
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 339-1368  Dr. Thomas Bender 
III 

Horizon Research Partners, LLC 
580 Providence Park Drive East 
Mobile 36695 
Alabama 
United States 

 340-1367  Dr. Brock Andersen Snake River Dermatology 
2101 North Whitley Drive 
Fruitland 83619 
Idaho 
United States 

 341-1139  Dr. Enrique 
Hanabergh 

L & C Professional Medical 
Research 
Institute 
5975 SW 8 Street Suite B 
Miami 33144 
Florida, United States 

 342-1176  Dr. John Niven Lenus Research & Medical Group, 
LLC 
1414 NW 107 Ave Suite 214 
Sweetwater 33172 
Florida, United States 
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eAppendix 2. Additional methods 
Study Design 

A 2–6 week screening period (washout length was prior medication-dependent) was followed by an initial 
treatment period of 16 weeks. All patients were mandated to use an emollient twice daily (or more if needed) for 
≥14 days before randomization and for the duration of the trial. Patients were randomized (and re-randomized 
where relevant) using a central interactive response system; this assigned the required kit number to each patient 
at each dispensing visit. The patients, investigators, and staff were blinded to the treatment received. The 
packaging and labeling of the investigational medicinal products (IMPs) were identical, with non-sequential kit 
numbers to ensure unblinding did not occur during shipment and handling. As tralokinumab and placebo were 
not matched for viscosity, IMP was handled and administered by qualified unblinded healthcare professionals, 
who were not involved in managing the patients or in performing assessments. Each trial site had a plan 
detailing the process of IMP administration to maintain blinding according to the record of which staff members 
were blinded/unblinded. A safety follow-up period was carried out from Week 52 to Week 66 to assess safety, 
pharmacokinetics, and immunogenicity; patients could forego the safety follow-up if entering the ECZTEND 
extension trial after completing Week 52. Safety data were reviewed regularly by an independent data 
monitoring committee and by the study sponsor throughout the entire study. Nine patients from two sites with 
multiple Good Clinical Practice (GCP) non-compliance issues were excluded from all analyses. This is in 
alignment with considerations regarding exclusion of randomized patients per International Council for 
Harmonization E9, Section 5.2.1. Sensitivity analyses for primary endpoints, including the two sites, were 
performed and are presented in eTable 8. Exclusion of these patients did not affect the study findings.  

 

Patients 

A full list of inclusion and exclusion criteria can be found in the online protocol (available at: 
https://clinicaltrials.gov/ProvidedDocs/61/NCT03526861/Prot_000.pdf). 

 

Additional Outcomes 

Eczema Area and Severity Index percentage change from baseline to Week 4 and 52 was assessed as a post-hoc 
analysis.  

 

Safety 

Adverse events of special interest were eczema herpeticum, malignancies, skin infections requiring systemic 
treatment, and the eye disorders conjunctivitis, keratoconjunctivitis, and keratitis. Biochemical and hematologic 
laboratory parameters were also evaluated. 

 

Statistical Analyses 

All significance tests were two-sided using 5% significance, all p values outside the testing hierarchy were 
nominal and 95% confidence intervals are presented. The full analysis set was defined as all patients 
randomized to initial treatment who were exposed to IMP (excluding those enrolled at two sites with GCP non-
compliance) and was used in all Week 16 efficacy analyses (primary and secondary endpoints). The 
maintenance analysis set included those patients receiving tralokinumab in the initial period who were re-
randomized to maintenance treatment (excluding those enrolled at two sites with GCP non-compliance) and 
who received at least one dose of maintenance treatment. The open-label efficacy analyses included patients 
who transferred to the open-label phase at Week 16 and received ≥1 dose of treatment. The open-label safety 
analysis set included those patients who entered the open-label period at any time and received ≥1 dose of 
treatment. The safety analysis set was identical to the full analysis set. Further details can be found in the online 
statistical analysis plan (available at https://clinicaltrials.gov/ProvidedDocs/61/NCT03526861/SAP_001.pdf).

https://clinicaltrials.gov/ProvidedDocs/61/NCT03526861/Prot_000.pdf
https://clinicaltrials.gov/ProvidedDocs/61/NCT03526861/SAP_001.pdf
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Estimand Framework 

The estimand framework incorporated two main types of intercurrent events (initiation of rescue medication after Week 2 and permanent discontinuation of IMP) that could 
influence the treatment effect estimates. An overview of the estimand framework including both primary and sensitivity analyses that considered different assumptions for 
missing data and handling of intercurrent events are presented in Table A and Table B. For confirmatory endpoints, all three estimands were used. For all other endpoints, 
the primary analysis of the primary estimand was used if no other analysis was stated.  

For binary endpoints Table A, the differences in response rates between treatment arms were analyzed using the Cochran–Mantel–Haenszel test (single imputation analyses) 
or with combined inference from multiple Mantel-Haenszel risk differences and associated standard errors using Rubin’s rule (multiple imputation analyses), stratified by 
region and baseline disease severity (Investigator’s Global Assessment [IGA] of 3 or 4).  

For continuous endpoints Table B, the primary analysis of the primary estimand utilized a linear mixed-effect model for repeated measurements with data collected after use 
of rescue medication or permanent discontinuation of tralokinumab treated as missing (Panel 2). Mean changes from baseline were analyzed using a restricted maximum 
likelihood‐based repeated-measures approach in combination with the Newton-Raphson algorithm. 

The model included fixed categorical effects of treatment, baseline disease severity, region and treatment‐by‐week interaction, and continuous fixed effects of baseline value 
and baseline‐by‐week interaction. An unstructured covariance matrix was used to model within-patient errors. Denominator degrees of freedom were estimated using 
Kenward-Roger approximation. Primary treatment comparisons were the contrast between treatments at the endpoint week. 

For other analyses of continuous endpoints, 100 data sets were created by using multiple imputations. For each imputed data set, change from baseline in outcome was 
analyzed using an analysis of covariance (ANCOVA) model with effects of treatment, region, baseline disease severity (IGA score of 3 or 4) and baseline outcome value. The 
estimated difference at Week 16 and the associated standard errors were pooled using Rubin’s rule to combined inference. 
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Table A. Estimand framework for binary endpoints 

Estimand  Rationale Intercurrent events Handling of missing data 

Composite 
(primary) 

Treatment difference after 
16 weeks was achieved without 
rescue medication, regardless of 
treatment discontinuation 

 

Reflects a treatment effect 
attributable to the randomized 
treatment where initiation of 
rescue medication reflects lack of 
response 

All analyses: patients who 
received rescue medication 
between Week 2 and 16 were 
considered non-responders  

 

Primary, sensitivity analysis 2 
and 3: data retrieved at Week 16 
after patients who permanent 
discontinuation tralokinumab 
were included 

 

Sensitivity analysis 1: patients 
who have permanently 
discontinued tralokinumab prior 
to Week 16 were considered 
non-responders 

 

Primary analysis: missing data imputed as non-response 

Sensitivity analysis 1: missing data imputed as non-response 

Sensitivity analysis 2: missing data for patients who withdrew due 
to an adverse event or lack of efficacy imputed as non-response; 
otherwise last observation carried forward was used 

Sensitivity analysis 3: tipping point analysis using multiple 
imputation assessing the robustness of results of the primary 
analysis regarding the assumption related to missing Week 16 
data among patients not using any rescue medication. Patients in 
the tralokinumab arms not attending Week 16 were considered 
non-responders. For patients in the placebo arm who did not use 
rescue between Week 2 and 16, missing Week 16 data (i.e., 
response yes =1/no=0) were imputed from a Bernoulli distribution 
with parameter p (range: from 0 to 1). One hundred data sets 
were generated and the difference in response rates were 
analyzed as per the primary analysis. Estimates and standard 
errors from the 100 analyses were combined using Rubin’s rule 
to form a unique point estimate and standard error. The tipping 
point was defined as the value of p, which changed the 
conclusion of the primary analysis (i.e. from significant to non-
significant) 

Hypothetical 
(secondary) 

Treatment difference after 
16 weeks if all patients adhered 
(i.e. did not discontinue 
tralokinumab permanently and 
rescue medication was not 
available) 

 

Data collected after initiation of 
rescue medication at Week 2 or 
later or permanent 
discontinuation of tralokinumab 
were not included 

Primary analysis: missing data were imputed using multiple 
imputation, assuming missing at random within arms 

Sensitivity analysis: missing data for tralokinumab and placebo 
were imputed from observed data for placebo using multiple 
imputation. The underlying assumption was that the effect of 
tralokinumab following rescue medication or permanent 
treatment discontinuation was similar to that of placebo; 
assumption was very conservative in favour of placebo as it 
tended to minimize the differences between arms 
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Reflects a treatment effect in a 
situation in which intercurrent 
events would not occur 

Treatment 
policy 
(tertiary) 

Treatment difference after 
16 weeks regardless of rescue 
medication and treatment 
discontinuation 

Reflects a treatment effect 
regardless of what additional 
rescue was actually received, 
which may mimic the real-life 
clinical setting 

Intercurrent events were 
irrelevant; all data were used as 
observed 

Primary analysis: missing data were imputed using multiple 
imputation assuming missing at random within arms. Four groups 
defined according to randomized treatment arm and whether or 
not patients had permanently discontinued tralokinumab prior to 
Week 16 

Sensitivity analysis: missing data were imputed as non-response, 
reflecting the fact that discontinued patients without retrieved 
data at Week 16 were more likely to be non-responders 

 

Table B. Estimand framework for continuous endpoints 

Estimand  Rationale Intercurrent events Handling of missing data 

Hypothetical 
(primary) 

Treatment difference after 
16 weeks if all patients 
adhered i.e. did not 
permanently discontinue 
tralokinumab and rescue 
medication was not available 

 

Reflects a treatment effect in a 
situation in which intercurrent 
events would not occur 

Data collected after initiation of rescue 
medication at Week 2 or later or permanent 
discontinuation of tralokinumab were not 
included 

Primary analysis: repeated measurements model 
(assuming missing at random within treatment arms) 

Sensitivity analysis: missing data for tralokinumab as 
well as for placebo were imputed from observed data 
for placebo using multiple imputation (assessing 
robustness of the missing at random assumption in the 
primary analysis) 

Treatment 
policy 
(secondary) 

Treatment difference after 
16 weeks, regardless of 
rescue medication and 
treatment discontinuation 

 

Intercurrent events are irrelevant; all data 
used as observed 

Primary analysis: missing data were imputed using 
multiple imputation, assuming missing at random 
within four groups defined according to randomized 
treatment arm and whether or not patients have 
discontinued treatment prior to Week 16  
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Reflects a treatment effect, 
regardless of rescue actually 
used (may mimic the real-life 
clinical setting) 

Sensitivity analysis: missing data for patients in 
tralokinumab as well as for placebo arms who have (or 
have not) discontinued treatment prior to Week 16 
were imputed from observed data from patients from 
placebo who have (or have not) discontinued 
treatment prior to Week 16 using multiple imputation 
(assessing robustness of the missing at random 
assumption in the primary analysis) 

Composite 
(tertiary) 

Treatment difference after 
16 weeks achieved without 
rescue medication, regardless 
of treatment discontinuation 

 

Reflects a treatment effect 
attributable to the randomized 
treatment in which initiation of 
rescue medication reflects 
lack of response 

Patients who received rescue medication 
between Week 2 and 16 were considered 
non-responders by using worst observation 
carried forward (including baseline value). 
Data retrieved at Week 16 after patients who 
permanently discontinued tralokinumab were 
included 

Primary analysis: missing data were imputed using 
multiple imputation assuming missing at random within 
arms 

Sensitivity analysis: the tipping point analysis 
assessing how severe the departure from the missing 
at random assumption in the primary analysis in 
tralokinumab arm had to be to impact the results. 
Missing at random-imputed data from the primary 
analysis were used. For each imputed dataset, Δ was 
added to the imputed values for patients in the 
tralokinumab (Δ = 0 implied missing at random) and 
ANCOVA analysis was performed. A unique point 
estimate and standard error were obtained using 
Rubin's rule. The tipping point was found as the value 
of Δ, which changed the conclusion (of the primary 
analysis) from significant to non-significant  
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eTable 1. Primary and secondary efficacy outcomes for the initial treatment period, full analysis set 
 Placebo 

(n=94) 
Tralokinumab  

150 mg Q2W (n=98) 
Tralokinumab  

300 mg Q2W (n=97) 
  

 
 Diff vs placebo 

(95% CI) 
 
 

Diff vs placebo 
(95% CI) 

Primary endpoints, responders n/N (%) 
IGA 0/1 at Week 16 

 
4/94 (4.3) 

 
21/98 (21.4) 

 
17.5 (8.4–26.6), 

P<0.001 

 
17/97 (17.5) 

 
13.8 (5.3–22.3), 

P=0.002 

EASI 75 at Week 16 6/94 (6.4) 28/98 (28.6) 22.5 (12.4–32.6), 
P<0.001 

27/97 (27.8) 
 

22.0 (12.0–32.0), 
P<0.001 

Key secondary endpoints,  
Reduction in Adolescent Worst Pruritus NRS ≥4 
from baseline to Week 16, n/N (%) 
 

 
3/90 (3.3) 

 
22/95 (23.2) 

 
19.9 (10.6–29.2), 

P<0.001 

 
24/96 (25.0) 

 
21.7 (12.3–31.1), 

P<0.001 

SCORAD adjusted mean change from baseline 
to Week 16 (SE) 

 

–9.5 (3.0) –27.5 (2.4) –18.0 (–25.6,  
–10.4), P<0.001 

–29.1 (2.4) –19.7 (–27.1,  
–12.2), P<0.001 

CDLQI adjusted mean change from baseline to 
Week 16 (SE)* 
 

–4.1 (0.7) –6.1 (0.6) –2.0 (–3.9, –0.1), 
P=0.04 

–6.7 (0.6) –2.6 (–4.5, –0.7), 
P=0.007 

Additional secondary endpoints, n/N (%) 
EASI 50 at Week 16 

 
13/94 (13.8) 

 
45/98 (45.9) 

 
32.4 (20.6–44.1), 

P<0.001 

 
50/97 (51.5) 

 
38.5 (26.8–50.2), 

P<0.001 

EASI 90 at Week 16 4/94 (4.3) 19/98 (19.4) 15.3 (6.5–24.1), 
P<0.001 17/97 (17.5) 13.7 (5.2–22.2), 

P=0.002 
For binary endpoints, patients who received rescue medication after Week 2 were considered non-responders and those with missing values at Week 16 were imputed as non-responders. For 
continuous endpoints, data collected after permanent discontinuation of tralokinumab or initiation of rescue medication after Week 2 were not included. In case of no post-baseline assessments, the 
Week 2 change was imputed as 0. 

*N=89 for placebo, 95 for tralokinumab 150 mg Q2W, and 94 for tralokinumab 300 mg Q2W 
CDLQI, Children’s Dermatology Life Quality Index; CI, confidence interval; EASI, Eczema Area and Severity Index; IGA, Investigator’s Global Assessment; NRS, Numeric Rating Scale; Q2W, every 
2 weeks; SCORAD, SCORing Atopic Dermatitis; SE, standard error 
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eTable 2. IGA 0/1 by visit (initial treatment period; observed data, full analysis set)  
 All observed data Excluding data after rescue medication 

Week 
IGA, No. (%) 

 
Placebo 
(n=94) 

Tralokinumab  
150 mg Q2W  

(n=98) 

Tralokinumab 
300 mg Q2W 

(n=97) 

  
Placebo 
(n=94) 

Tralokinumab  
150 mg Q2W  

(n=98) 

Tralokinumab 
300 mg Q2W 

(n=97) 

 

 
        

Baseline 
        

N 94 98 97  94 98 97 
 

0 0 (0.0) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0) 0 (0.0) 
 

1 0 (0.0) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0) 0 (0.0) 
 

 
        

Week 2 
        

N 93 98 96  93 98 96 
 

0 1 (1.1) 0 (0.0) 0 (0.0)  1 (1.1) 0 (0.0) 0 (0.0) 
 

1 1 (1.1) 2 (2.0) 2 (2.1)  1 (1.1) 2 (2.0) 2 (2.1) 
 

 
        

Week 4 
        

N 90 96 96  69 85 87 
 

0 0 (0.0) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0) 0 (0.0) 
 

1 3 (3.3) 4 (4.2) 4 (4.2)  1 (1.4) 4 (4.7) 4 (4.6) 
 

 
        

Week 6 
        

N 91 94 94  66 75 81 
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0 1 (1.1) 0 (0.0) 2 (2.1)  0 (0.0) 0 (0.0) 2 (2.5) 
 

1 2 (2.2) 11 (11.7) 6 (6.4)  1 (1.5) 11 (14.7) 6 (7.4) 
 

 
        

Week 8 
        

N 88 95 95  53 72 77 
 

0 2 (2.3) 3 (3.2) 2 (2.1)  1 (1.9) 3 (4.2) 1 (1.3) 
 

1 2 (2.3) 13 (13.7) 8 (8.4)  0 (0.0) 11 (15.3) 5 (6.5) 
 

        
 

Week 10 
        

N 86 93 93  47 69 71 
 

0 1 (1.2) 2 (2.2) 2 (2.2)  1 (2.1) 2 (2.9) 2 (2.8) 
 

1 6 (7.0) 15 (16.1) 13 (14.0)  3 (6.4) 14 (20.3) 12 (16.9) 
 

        
 

Week 12 
        

N 90 89 93  44 65 71 
 

0 0 (0.0) 2 (2.2) 2 (2.2)  0 (0.0) 2 (3.1) 2 (2.8) 
 

1 9 (10.0) 19 (21.3) 16 (17.2)  5 (11.4) 15 (23.1) 12 (16.9) 
 

        
 

Week 14        
 

N 83 92 95  34 62 67 
 

0 0 (0.0) 2 (2.2) 5 (5.3)  0 (0.0) 2 (3.2) 4 (6.0) 
 

1 8 (9.6) 21 (22.8) 17 (17.9)  6 (17.6) 17 (27.4) 14 (20.9) 
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Week 16 
        

N 87 92 95  36 61 66 
 

0 1 (1.1) 3 (3.3) 5 (5.3)  1 (2.8) 3 (4.9) 5 (7.6) 
 

1 4 (4.6) 20 (21.7) 15 (15.8)  3 (8.3) 18 (29.5) 12 (18.2) 
 

 
        

Week 16 without data collected after permanent discontinuation of IMP 

N 85 92 94  35 61 66 
 

0 1 (1.2) 3 (3.3) 5 (5.3)  1 (2.9) 3 (4.9) 5 (7.6) 
 

1 4 (4.7) 20 (21.7) 15 (16.0)  3 (8.6) 18 (29.5) 12 (18.2) 
 

IGA, Investigator’s Global Assessment; IMP, investigational medicinal product; Q2W, every 2 weeks 
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eTable 3. Percentage change from baseline in EASI by visit (initial treatment period; observed data, full analysis set)  
 

 All observed data Excluding data after rescue medication 

Week 
EASI change from 
baseline (%) 

 
Placebo 
(n=94) 

Tralokinumab  
150 mg Q2W  

(n=98) 

Tralokinumab 
300 mg Q2W 

(n=97) 

 
 

 
Placebo 
(n=94) 

Tralokinumab  
150 mg Q2W  

(n=98) 

Tralokinumab 
300 mg Q2W 

(n=97) 

 

 
        

Week 2 
        

N 93 98 96  93 98 96 
 

Mean (SD) -6.36 (10.09) -8.60 (10.18) -9.48 (9.85)  -6.36 (10.09) -8.60 (10.18) -9.48 (9.85) 
 

Median -6.00 -8.15 -8.90  -6.00 -8.15 -8.90 
 

(Q1;Q3) (-10.60;0.00) (-13.50;-2.30) (-15.30;-1.38)  (-10.60;0.00) (-13.50;-2.30) (-15.30;-1.38) 
 

Min;max -44.0;19.2 -40.0;17.1 -40.8;15.9  -44.0;19.2 -40.0;17.1 -40.8;15.9 
 

        
 

Week 4        
 

N 90 96 96  69 85 87 
 

Mean (SD) -7.88 (12.13) -13.90 (11.26) -13.51 (11.34)  -7.90 (10.70) -14.06 (11.36) -12.53 (10.94) 
 

Median -7.88 -12.60 -12.60  -7.25 -12.60 -11.80 
 

(Q1;Q3) (–14.90;-0.55) (-21.85;-6.90) (–19.88;-6.30)  (-13.50;-0.70) (-21.60;-7.40) (-19.80;-5.40) 
 

Min;max -43.4;19.5 -50.0;15.5 -56.4;13.6  -40.9;16.8 -50.0;15.5 -56.4;13.6 
 

 
        

Week 6 
        

N 91 95 94  66 76 81 
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Mean (SD) -9.88 (11.90) -16.98 (10.97) -15.71 (13.62)  -9.07 (11.01) -17.87 (10.43) -14.64 (12.55) 
 

Median -10.15 -15.30 -13.60  -9.23 -15.53 -13.50 
 

(Q1;Q3) (-16.90;-0.90) (-24.10;-9.40) (-23.30;-7.40)  (-16.00;-0.10) (-24.05;-9.70) (-22.70;-7.30) 
 

Min;max -43.6;28.9 -58.9;14.6 -56.6;19.1  -43.6;14.8 -58.9;1.0 -50.9;19.1 
 

        
 

Week 8        
 

N 88 95 95  53 72 77 
 

Mean (SD) -10.82 (12.19) -17.45 (12.26) -18.19 (12.35)  -9.10 (11.69) -18.01 (12.48) -16.78 (11.58) 
 

Median -9.90 -16.65 -16.80  -8.10 -17.20 -16.60 
 

(Q1;Q3) (-17.55;-2.65) (-24.80;-10.30) (-25.50;-11.10)  (-16.40;-0.60) (-24.90;-12.50) (-24.20;-9.70) 
 

Min;max -50.9;18.4 -60.6;17.9 -50.6;7.0  -44.0;18.4 -60.6;17.9 -47.4;7.0 
 

        
 

Week 10        
 

N 86 93 93  47 69 71 
 

Mean (SD) -11.07 (12.85) -17.85 (11.90) -18.82 (12.82)  -9.06 (13.04) -18.86 (12.45) -18.66 (12.80) 
 

Median -10.40 -17.00 -17.70  -8.95 -17.60 -17.30 
 

(Q1;Q3) (-17.90;-3.50) (-24.65;-11.80) (-27.20;-9.00)  (-16.60;-0.20) (-25.90;-13.70) (-27.20;-9.70) 
 

Min;max -45.0;20.3 -56.3;19.5 -60.7;6.7  -44.0;20.3 -56.3;19.5 -60.7;6.7 
 

        
 

Week 12        
 

N 90 89 93  44 65 71 
 

Mean (SD) -11.81 (14.49) -19.55 (11.69) -18.97 (14.14)  -7.94 (14.71) -20.40 (12.12) -18.83 (14.02) 
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Median -10.85 -18.70 -16.90  -7.50 -19.20 -17.30 
 

(Q1;Q3) (-21.10;-2.40) (-25.95;-14.40) (-27.10;-10.80)  (-16.95;-0.48) (-27.40;-14.75) (-27.10;-11.05) 
 

Min;max -50.3;23.1 -52.4;16.8 -62.2;16.1  -43.7;23.1 -52.4;16.8 -62.2;16.1 
 

        
 

Week 14 
        

N 83 92 95  34 62 67 
 

Mean (SD) -12.52 (14.00) -20.72 (11.76) -19.24 (13.78)  -11.18 (14.95) -20.94 (11.48) -19.81 (12.47) 
 

Median -12.10 -20.25 -17.30  -9.60 -20.20 -20.80 
 

(Q1;Q3) (-19.95;-5.65) (-27.25;-15.25) (-27.10;-9.90)  (-19.20;-4.80) (-28.20;-16.40) (-27.10;-11.90) 
 

Min;max -60.8;17.5 -49.2;12.8 -63.2;9.4  -60.8;17.5 -45.8;12.8 -63.2;9.0 
 

        
 

Week 16        
 

N 87 92 95  36 61 66 
 

Mean (SD) -11.67 (12.88) -18.88 (12.65) -18.72 (13.43)  -9.48 (12.94) -18.99 (11.73) -19.47 (12.04) 
 

Median -10.00 -18.08 -17.30  -8.20 -18.90 -19.35 
 

(Q1;Q3) (-18.80;-2.70) (-25.60;-11.55) (-27.75;-10.00)  (-15.25;-2.35) (-25.30;-15.00) (-27.50;-11.20) 
 

Min;max -45.2;17.7 -61.0;14.1 -65.8;9.2  -44.9;17.7 -45.4;14.1 -65.8;9.0 
 

        
 

Week 16 without data collected after permanent discontinuation of IMP 

N 85 92 94  35 61 66 
 

Mean (SD) -11.42 (12.88) -18.88 (12.65) -18.95 (13.32)  -9.34 (13.10) -18.99 (11.73) -19.47 (12.04) 
 

Median -10.00 -18.08 -17.98  -7.50 -18.90 -19.35 
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(Q1;Q3) (-18.00;-2.70) (–25.60;-11.55) (-27.75;-10.20)  (-16.00;-1.80) (-25.30;-15.00) (-27.50;-11.20) 
 

Min;max -45.2;17.7 -61.0;14.1 -65.8;9.2  -44.9;17.7 -45.4;14.1 -65.8;9.0 
 

EASI, Eczema Area and Severity Index; IMP, investigational medicinal product; Q1/3, quartile 1/3; Q2W, every 2 weeks; SD, standard deviation 
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eTable 4. Rescue medications used in the (A) initial and (B) maintenance treatment periods, and concomitant AD 
medications in the (C) open-label treatment period, by type  
A    

Initial treatment period, n (%) Placebo 
(n=94) 

Tralokinumab  
150 mg Q2W (n=98) 

Tralokinumab  
300 mg Q2W (n=97) 

Any rescue medication 53 (56.4) 33 (33.7) 29 (29.9) 

Topical 
Corticosteroids (any strength) 
Other* 

 
51 (54.3) 
8 (8.5) 

 
33 (33.7) 

3 (3.1) 

 
29 (29.9) 
5 (5.2) 

Systemic 
Corticosteroids 
Immunosuppressants† 

 
5 (5.3) 
1 (1.1) 

 
1 (1.0) 

0 

 
1 (1.0) 
1 (1.0) 

B 

Maintenance treatment period, n (%) Week 16 placebo 
responders 

Week 16 tralokinumab  
150 mg Q2W responders 

Week 16 tralokinumab  
300 mg Q2W responders 

 Placebo 
(n=6) 

Tralokinumab 
150 mg Q2W 

(n=12) 

Tralokinumab  
150 mg Q4W  

(n=14) 

Tralokinumab 
300 mg Q2W 

(n=11) 

Tralokinumab  
300 mg Q4W  

(n=13) 
Any rescue medication‖ 1 (16.7) 3 (25.0) 3 (21.4) 2 (18.2) 1 (7.7) 
Topical 

Corticosteroids (any strength) 
Other* 

 
0 

1 (16.7) 

 
3 (25.0) 

0 

 
3 (21.4) 

0 

 
2 (18.2) 

0 

 
1 (7.7) 
1 (7.7) 

C 

Open-label treatment period, n (%) Tralokinumab 300 mg Q2W +  
optional TCS 

(n=234) 
Concomitant AD medication 122 (52.1) 

Topical 
Corticosteroids (any strength) 
     High potency‡ 
Other 
    Crisaborole 

 
115 (49.1) 

13 (5.6) 
29 (12.4) 

3 (1.3) 
Systemic 

Corticosteroids 
 

2 (0.9) 
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Dupilumab 1 (0.4) 

*Initial phase: pimecrolimus (n=2), tacrolimus (n=14); maintenance phase: tacrolimus (n=2); †Initial phase: cyclosporine (n=2); ‖No patients used additional systemic rescue medication (systemic 
corticosteroids, methotrexate, cyclosporine, azathioprine, or mycophenolate) in the maintenance phase; ‡Aligned with the Anatomical Therapeutic Chemical Classification ATC D07AD 

AD, atopic dermatitis; Q2/4W, every 2/4 weeks; TCS, topical corticosteroids 
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eTable 5. Primary efficacy analyses for confirmatory endpoints using different estimand approaches 

 Placebo 
(n=94) 

Tralokinumab  
150 mg Q2W (n=98) 

Tralokinumab  
300 mg Q2W (n=97) 

 Responders* Responders* 
 

Diff vs placebo** 
(95% CI), P*** 

Responders* 
 

Diff vs placebo** 
(95% CI), P*** 

IGA 0/1 at Week 16, n (%) 
Primary estimand: composite‖ 

     

Primary analysis† 4 (4.3) 21 (21.4) 17.5 (8.4–26.6), 
P<0.001 17 (17.5) 13.8 (5.3–22.3), 

P=0.002 

Sensitivity analysis 1†† 4 (4.3) 21 (21.4) 17.5 (8.4–26.6), 
P<0.001 17 (17.5) 13.8 (5.3–22.3), 

P=0.002 

Sensitivity analysis 2††† 5 (5.3) 21 (21.4) 16.4 (7.2–25.7), 
P<0.001 17 (17.5) 12.8 (4.1–21.4), 

P=0.005 

Sensitivity analysis 3  Tipping point not met Tipping point met at 63%†††† 

Secondary estimand: hypothetical‡      

Primary analysis‡‡ 18.4 (19.6) 31.0 (31.6) 12.5 (–3.5, 28.4), 
P=0.13 25.4 (26.2) 7.2 (–9.0, 23.4), 

P=0.38 

Sensitivity analysis‡‡‡ 18.6 (19.8) 30.5 (31.1) 11.8 (–2.7, 26.2), 
P=0.11 25.2 (25.9) 6.6 (–7.7, 21.0), 

P=0.36 

Tertiary estimand: treatment policy#    

Sensitivity analysis## 5 (5.3) 23 (23.5) 18.5 (9.0–28.0), 
P<0.001 20 (20.6) 15.5 (6.4–24.6), 

P=0.001 
EASI 75 at Week 16, n (%) 
Primary estimand: composite‖ 

     

Primary analysis† 6 (6.4) 28 (28.6) 22.5 (12.4–32.6), 
P<0.001 27 (27.8) 22.0 (12.0–32.0), 

P<0.001 
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Sensitivity analysis 1†† 5 (5.3) 28 (28.6) 23.5 (13.6–33.5), 
P<0.001 27 (27.8) 23.0 (13.1–32.9), 

P<0.001 

Sensitivity analysis 2††† 7 (7.4) 28 (28.6) 21.4 (11.2–31.6), 
P<0.001 27 (27.8) 21.0 (10.8–31.1), 

P<0.001 

Sensitivity analysis 3  Tipping point not met Tipping point not met 

Secondary estimand: hypothetical‡      

Primary analysis‡‡ 13.8 (14.7) 37.9 (38.7) 24.5 (9.8–39.1), 
P=0.001 34.6 (35.6) 21.6 (7.6–35.6), 

P=0.002 

Sensitivity analysis‡‡‡ 14.0 (14.9) 35.0 (35.7) 21.2 (7.5–34.9), 
P=0.002 32.7 (33.7) 19.3 (5.7–33.0), 

P=0.006 

Tertiary estimand: treatment policy#      

Sensitivity analysis## 19 (20.2) 39 (39.8) 20.5 (8.3–32.7), 
P=0.002 36 (37.1) 17.3 (5.2–29.4), 

P=0.007 

Reduction in adolescent pruritus NRS ≥4, n/N (%) 

Primary estimand: composite‖ 
Primary analysis† 

 
3/90 (3.3) 

 
22/95 (23.2) 

 
19.9 (10.6–29.2), 

P<0.001 

 
24/96 (25.0) 

 
21.7 (12.3–31.1), 

P<0.001 

Sensitivity analysis 1†† 3/90 (3.3) 22/95 (23.2) 19.9 (10.6–29.2), 
P<0.001 24/96 (25.0) 21.7 (12.3–31.1), 

P<0.001 

Sensitivity analysis 2††† 3/90 (3.3) 25/95 (26.3) 23.0 (13.4–32.7), 
P<0.001 28/96 (29.2) 25.9 (16.1–35.7), 

P<0.001 

Sensitivity analysis 3  Tipping point met at 89%†††† Tipping point met at 100%†††† 

Secondary estimand: hypothetical‡      

Primary analysis‡‡ 14.1/90 (15.7) 32.3/95 (34.0) 18.6 (3.7–33.5), 
P=0.01 37.1/96 (38.6) 23.1 (8.0–38.2), 

P=0.003 
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Sensitivity analysis‡‡‡ 14.0/90 (15.6) 31.1/95 (32.7) 17.4 (3.2–31.7), 
P=0.02 33.7/96 (35.1) 19.7 (5.8–33.5), 

P=0.005 

Tertiary estimand: treatment policy#      

Sensitivity analysis## 16/90 (17.8) 30/95 (31.6) 14.3 (2.0–26.7), 
P=0.02 32/96 (33.3) 15.7 (3.4–27.9), 

P=0.01 

SCORAD adjusted mean change from baseline to Week 16 (SE) 

Primary estimand: hypothetical 
Primary analysis¶ 

 
–9.5 (3.0) 

 
–27.5 (2.4) 

 
–18.0 (–25.6,  

–10.4), P<0.001 

 
–29.1 (2.4) 

 
–19.7 (–27.1,  

–12.2), P<0.001 

Sensitivity analysis¶¶ –9.7 (3.3) –23.5 (2.7) –13.8 (–21.2,  
–6.4), P<0.001 –26.0 (2.5) –16.3 (–23.9,   

–8.7), P<0.001 
Secondary estimand: treatment policy 

Sensitivity analysis¶¶¶ –16.6 (2.4) –28.0 (2.3) –11.4 (–17.5,  
–5.2), P<0.001 –29.8 (2.1) –13.2 (–19.5,  

–7.0), P<0.001 
Tertiary estimand: composite 

Primary analysis¶¶¶¶ –2.7 (2.2) –18.9 (2.2) –16.3 (–22.4,  
–10.1), P<0.001 –21.7 (2.2) –19.1 (–25.2,  

–12.9), P<0.001 

Sensitivity analysis   Tipping point not met Tipping point not met 

CDLQI adjusted mean change from baseline to Week 16 (SE) 

Primary estimand: hypothetical‡ 
Primary analysis¶ 

 
–4.1 (0.7) 

 
–6.1 (0.6) 

 
–2.0 (–3.9, –0.1), 

P=0.04 

 
–6.7 (0.6) 

 
–2.6 (–4.5, –0.7), 

P=0.007 

Sensitivity analysis¶¶ –3.8 (0.9) –5.5 (0.7) –1.7 (–3.5, 0.2), 
P=0.08 –6.2 (0.7) –2.4 (–4.4, –0.4), 

P=0.02 
Secondary estimand: treatment policy 

Sensitivity analysis¶¶¶ –4.8 (0.6) –6.3 (0.6) –1.6 (–3.2, 0.0), 
P=0.05 –7.1 (0.6) –2.3 (–3.9, –0.7), 

P=0.005 
Tertiary estimand: composite 

Primary analysis¶¶¶¶ –0.8 (0.6) –3.9 (0.6) –3.1 (–4.8, –1.4), 
P<0.001 –5.0 (0.6) –4.2 (–5.9, –2.5), 

P<0.001 

Sensitivity analysis 3  Tipping point met at delta=27††††† Tipping point not met 

*Mean across multiple imputations where applicable; **Mantel-Haenszel risk difference compared to placebo, stratified by region and baseline IGA; ***Single imputation analyses: Cochran-Mantel-
Haenszel test, stratified by region and baseline IGA; multiple imputation analyses: combined inference from multiple Mantel-Haenszel risk differences and associated standard errors; ‖Patients who 
initiated rescue medication after Week 2 were considered non-responders; †Missing values at Week 16 imputed as non-responders; ††Patients who permanently discontinued IMP prior to Week 16 
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considered non-responders; †††Missing data at Week 16 imputed using LOCF for patients who did not receive rescue medication and did not withdraw due to an AE or lack of efficacy; ††††The tipping 
point was reached at high imputation in Placebo treatment group which is considered clinically implausible. Primary analysis results are considered robust; †††††The tipping point was reached at high 
delta which is considered clinically implausible. Primary analysis results are considered robust; ‡Data collected after permanent discontinuation of IMP or initiation of rescue medication after Week 2 
not included; multiple imputation of missing values at Week 16. ‡‡Multiple imputations within treatment arm. ‡‡‡Placebo based imputation of missing values in active treatment group; #Primary 
analysis was not performed due to sparse data; ##All data used as observed. Missing values at Week 16 imputed as non-responders; ¶Repeated measurements model: “change = 
treatment*week+baseline*week+region+baseline IGA”, in case of no baseline assessments, Week 2 change was imputed as 0; ¶¶ANCOVA model: “change=treatment+baseline+region+baseline 
IGA”, multiple imputation of missing values at Week 16 based on data from placebo group; ¶¶¶ANCOVA model: “change=treatment+baseline+region+baseline IGA”, imputation of missing values for 
patients who have not discontinued IMP before Week 16 based on data from placebo group who have not discontinued treatment prior to Week 16, imputation of missing values for patients who 
have discontinued IMP before Week 16 based on data from patients with observed data at Week 16 who have discontinued treatment prior to Week 16;¶¶¶¶Worst observation carried forward for all 
patients who received rescue medication after Week 2, multiple imputation of missing values for patients who did not use rescue medication after Week 2. 

AE, adverse event; ANCOVA, analysis of covariance; CDLQI, Children’s Dermatology Life Quality Index; CI, confidence interval; EASI, Eczema Area and Severity Index; IGA, Investigator’s Global 
Assessment; IMP, investigational medicinal product; LOCF, last observation carried forward; NRS, Numeric Rating Scale; Q2W, every 2 weeks; SCORAD, SCoring Atopic Dermatitis; SE, standard 
error  
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eTable 6. Safety outcomes in the maintenance treatment phase  
n (%) Week 16 placebo 

Q2W responders  
Week 16 tralokinumab  

150 mg Q2W responders 
Week 16 tralokinumab  

300 mg Q2W responders 
Placebo Q2W 

(n=6) 
Tralo 150 mg 
Q2W (n=12) 

Tralo 150 mg 
Q4W (n=14) 

Tralo 300 mg Q2W 
(n=11) 

Tralo 300 mg Q4W 
(n=13) 

AEs (patients with ≥1) 4 (66.7) 7 (58.3) 8 (57.1) 7 (63.6) 6 (46.2) 

SAEs (patients with ≥1) 0 0 0 0 0 
Severity 

Mild 
Moderate 
Severe 

 
1 (16.7) 
3 (50.0) 

0 

 
4 (33.3) 
6 (50.0) 

0 

 
5 (35.7) 
4 (28.6) 

0 

 
4 (36.4) 
6 (54.5) 
1 (9.1) 

 
3 (23.1) 
3 (23.1) 

0 

Related to IMP 1 (16.7) 3 (25.0) 3 (21.4) 2 (18.2) 2 (15.4) 

Leading to withdrawal 0 0 0 0 0 

Adverse events (≥5% in any group) 
Viral URTI 
URTI 
Dermatitis atopic 
Acne 
Fatigue 
Conjunctivitis allergic 

 
0 
0 

1 (16.7) 
0 
0 
0 

 
1 (8.3) 
1 (8.3) 
1 (8.3) 
1 (8.3) 

0 
1 (8.3) 

 
1 (7.1) 
1 (7.1) 
2 (14.3) 
1 (7.1) 

0 
1 (7.1) 

 
2 (18.2) 
2 (18.2) 

0 
0 

1 (9.1) 
0 

 
1 (7.7) 

0 
0 
0 
0 
0 

AESI: eye disorders 
Conjunctivitis allergic 
Conjunctivitis 
Keratitis 

 
0 
0 
0 

 
1 (8.3) 

0 
0 

 
1 (7.1) 

0 
0 

 
0 
0 
0 

 
0 

1 (7.7) 
0 

 
AESI: eczema herpeticum 

 
0 

 
0 

 
0 

 
0 

 
0 
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AESI: malignancies 0 0 0 0 0 

AESI: skin infections requiring 
systemic treatment 

1 (16.7) 
 

0 0 0 0 

Injection site reactions* 0 0 0 0 1 (7.7) 

*Includes injection site pain, swelling, and other injection site reactions 

AE, adverse event; AESI, adverse event of special interest; IMP, investigational medicinal product; Q2/4W, every 2/4 weeks; SAE, serious adverse event; URTI, upper respiratory tract infection 
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eTable 7. Safety outcomes in the open-label treatment phase 
n (%) Tralokinumab 300 mg Q2W (n=234) 
Adverse events (patients with ≥1) 158 (67.5) 
Serious adverse events* (patients with ≥1) 7 (3.0) 
Severity 

Mild 
Moderate 
Severe 

 
122 (52.1) 
82 (35.0) 
4 (1.7) 

Related to IMP 65 (27.8) 
Leading to withdrawal 2 (0.9) 
Adverse events (≥5%) 

Viral URTI 
URTI 
Dermatitis atopic 
Headache 

 
44 (18.8) 
25 (10.7) 
19 (8.1) 
12 (5.1) 

AESI: eye disorders 
Conjunctivitis bacterial 
Conjunctivitis allergic 
Conjunctivitis  
Keratitis 

 
3 (1.3) 
4 (1.7) 
4 (1.7) 
1 (0.4) 

AESI: eczema herpeticum 0 
AESI: malignancies 0 
AESI: skin infections requiring systemic treatment 7 (3.0) 
Injection site reactions† 15 (6.4) 

*Serious adverse events were anorexia nervosa (n=1), obsessive-compulsive disorder (n=1), suicidal ideation (n=1), gastritis (n=1), anaphylactic reaction (n=1), appendicitis perforated (n=1), and 
concussion (n=1); †Includes injection site pain, swelling, and other injection site reactions 

AESI, adverse event of special interest; IMP, investigational medicinal product; Q2W, every 2 weeks; URTI, upper respiratory tract infection 
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eTable 8. Primary endpoint at Week 16 in all dosed patients, including nine patients from two sites with GCP non-
compliance 
 Placebo 

(n=99) 
Tralokinumab  

150 mg Q2W (n=99) 
Tralokinumab  

300 mg Q2W (n=100) 
  

 
 Diff vs placebo** 

(95% CI) 
 
 

Diff vs placebo** 
(95% CI) 

Primary endpoints, responders* n (%) 
IGA 0/1 at Week 16 

 
4 (4.0) 

 
21 (21.2) 

 
17.4 (8.5–26.4), 

P<0.001 

 
20 (20.0) 

 
16.4 (7.8–25.1), 

P<0.001 

EASI 75 at Week 16  7 (7.1) 28 (28.3) 21.5 (11.5–31.6), 
P<0.001 30 (30.0) 23.5 (13.4–33.5), 

P<0.001 
*Patients who received rescue medication after Week 2 were considered non-responders; patients with missing data were imputed as non-responders; **Mantel-Haenszel risk difference compared 
to placebo, stratified by region and baseline IGA; p values calculated by Cochran-Mantel-Haenszel test, stratified by region and baseline IGA 

CI, confidence interval; EASI, Eczema Area and Severity Index; GCP, Good Clinical Practice; IGA, Investigator’s Global Assessment; Q2W, every 2 weeks
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eFigure 1. Testing hierarchy used for the primary and secondary endpoints 
Global (non-US; according to protocol) 

 

US (modified) 

 
To control the overall type 1 error rate, the primary analysis of the primary estimands (primary and confirmatory secondary 
endpoints) followed the global testing procedures indicated in the global testing hierarchy (a separate US testing hierarchy was 
introduced after a request from the FDA); the hypothesis relating to a specific endpoint could not be rejected unless all 
hypotheses relating to earlier endpoints in the hierarchy were also rejected (numbers in parentheses indicate significance levels 
that have been passed on from rejected hypotheses for the other tralokinumab dose level). In the global testing procedure, IGA 
0/1 at Week 16 (tralokinumab 300 mg vs placebo) was evaluated at 5% significance; if statistically significant, EASI 75 at Week 
16 was evaluated at 5% significance. If both primary endpoints were statistically significant, the significance level was split 
evenly (i.e., 2.5% significance each) between (1) the analyses of the three secondary endpoints (tralokinumab 300 mg vs 
placebo) and (2) IGA 0/1 at Week 16 for tralokinumab 150 mg vs placebo. If IGA 0/1 at Week 16 (tralokinumab 150 mg vs 
placebo) was statistically significant, EASI 75 at Week 16 was also evaluated at 2.5% significance. If both primary endpoints 
were statistically significant, then three secondary endpoints were evaluated at 2.5% significance. The evaluation of the three 
secondary endpoints (both tralokinumab doses) used the Holm-Bonferroni method for three ordered p-values at 2.5% 
significance to adjust for multiplicity. If the tests were statistically significant for all three secondary endpoints (300 mg dose), 
2.5% significance could be passed on to testing of IGA 0/1 and all subsequent endpoints for the 150 mg dose. Similarly, if all 
tests were statistically significant at 2.5% for 150 mg dose, 2.5% significance could be passed on for testing of the secondary 
endpoints for the 300 mg dose. For the US testing hierarchy, this was as per the global testing hierarchy except that for both 
tralokinumab doses, Adolescent Worst Pruritus at Week 16 was tested independently from the other secondary endpoints, then 
subsequent testing carried out as indicated. 

CDLQI, Children’s Dermatology Life Quality Index; EASI, Eczema Area and Severity Index; IGA, Investigator’s Global 
Assessment; SCORAD, SCORing Atopic Dermatitis 
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eFigure 2. Patient disposition  
(A) 

 
1) Withdrew from the trial prior to first dosing 
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(B) 

 
(A) Patient disposition in the initial treatment period and (B) the maintenance and open-label treatment periods 

Patients at two sites were excluded from the FAS due to GCP non-compliance reasons. Reasons for permanent discontinuation (initial treatment period) were: tralokinumab 150 mg Q2W, AEs 
(n=2), withdrawal by patient (n=2), withdrawal by parent/guardian (n=1); tralokinumab 300 mg Q2W, withdrawal by parent/guardian (n=2), other (n=1); placebo, lost to follow-up (n=2), withdrawal by 
parent/guardian (n=3), lack of efficacy (n=1), other (n=2). Reasons for permanent discontinuation (maintenance treatment period) were: tralokinumab 150 mg Q4W; withdrawal by parent/guardian 
(n=1); tralokinumab 300 mg Q2W, withdrawal by patient (n=1). Reasons for permanent discontinuation (open-label treatment period) were: AEs (n=2), lost to follow-up (n=1), withdrawal by patient 
(n=6), withdrawal by parent/guardian (n=1), lack of efficacy (n=8), and other reason (n=1).  

AE; adverse event; FAS, full analysis set; GCP, Good Clinical Practice; IMP, investigational medicinal product; Q2/4W, every 2/4 weeks  
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eFigure 3. IGA0/1 and EASI 75 up to Week 16 by individual tralokinumab arm (150 or 300 mg Q2W) vs placebo

 
(A) IGA 0/1 response rate and (B) EASI 75 by visit up to Week 16 of the initial treatment period in the full analysis set (primary endpoints), by individual tralokinumab dose vs placebo. Patients who 
received rescue medication after Week 2 were considered non-responders. Patients with missing data were imputed as non-responders *P<0.05 vs placebo; ** P<0.01 vs placebo; *** P<0.001 vs 
placebo 

EASI, Eczema Area and Severity Index; IGA, Investigator's Global Assessment; Q2W, every 2 weeks 
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eFigure 4. Achievement of EASI 50 or EASI 90 up to Week 16 (initial treatment period), full analysis set  
 

 

 

(A) EASI 50 and (B) EASI 90 response rate by visit up to Week 16 of the initial treatment period in the full analysis set. Patients who received rescue medication after Week 2 were considered non-
responders. Patients with missing data were imputed as non-responders. EASI 50 and EASI 90 are defined as patients with ≥50% or ≥90% improvement in EASI, respectively. * P<0.05 vs placebo; 
**P<0.01 vs placebo; ***P<0.001 vs placebo. 

EASI, Eczema Area and Severity Index; Q2W, every 2 weeks 
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eFigure 5. Initiation of rescue medication and permanent discontinuation of IMP before or at Week 16, full analysis set 

 
IMP, investigational medicinal product; Q2W, every 2 weeks 
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eFigure 6. Reduction in Adolescent Worst Pruritus NRS ≥4, change in 
SCORAD, and change in CDLQI from baseline to Week 16 by individual 
tralokinumab arm (150 or 300 mg Q2W) vs placebo 

 

 

(A) Reduction from baseline in weekly average of worst daily pruritus NRS ≥4 by visit; (B) Change from baseline in SCORAD by 
visit; and (C) Change from baseline in CDLQI by visit in the initial treatment period up to Week 16 by individual tralokinumab 
dose vs placebo. For binary endpoints, patients who received rescue medication after Week 2 were considered non-responders 
and those with missing values at Week 16 were imputed as non-responders. For continuous endpoints, data collected after 
permanent discontinuation of tralokinumab or initiation of rescue medication after Week 2 were not included. In case of no post-
baseline assessments, the Week 2 change was imputed as 0. 

 *P<0.05 vs placebo; ** P<0.01 vs placebo; ***P<0.001 vs placebo 
 

CDLQI, Children’s Dermatology Life Quality Index; NRS, Numeric Rating Scale; Q2W, every 2 weeks; SCORAD, SCORing 
Atopic Dermatitis 
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eFigure 7. Tralokinumab efficacy vs placebo across additional patient-reported outcomes up to Week 16 (initial treatment 
period), full analysis set 

 

(A) Eczema-related sleep NRS change from baseline; (B) Proportion of patients with a ≥6-point reduction in POEM from baseline; and (C) HADS change from baseline. For binary endpoints, 
patients who received rescue medication after Week 2 were considered non-responders and those with missing values at Week 16 were imputed as non-responders. For continuous endpoints, data 
collected after permanent discontinuation of tralokinumab or initiation of rescue medication after Week 2 were not included. 

*P<0.05 vs placebo; **P<0.01 vs placebo; ***P<0.001 vs placebo 

HADS, Hospital Anxiety and Depression Scale; POEM, Patient-Oriented Eczema Measure; NRS, Numeric Rating Scale; Q2W, every 2 weeks  
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eFigure 8. Tralokinumab efficacy at Week 52 of the maintenance phase 

Patients initially treated with tralokinumab who achieved (A) IGA 0/1 and (B) EASI 75 at Week 16 without rescue medication (maintenance analysis set). In the maintenance phase, patients who 
received rescue medication after Week 2 and/or were permanently discontinued from treatment/transferred to open-label treatment were considered non-responders. Patients receiving Q4W 
maintenance could not be switched to Q2W maintenance. Twenty patients from the maintenance phase were considered non-responders at Week 52 and were transferred to open-label; they were 
not included in the open-label analyses. 

EASI, Eczema Area and Severity Index; IGA, Investigator's Global Assessment; Q2/4W, every 2/4 weeks 



© 2023 Paller AS et al. JAMA Dermatol. 

eFigure 9. Achievement of EASI 50 or EASI 90 by Week 52 of the open-label treatment period, open-label analysis set 

(A) EASI 50 and (B) EASI 90 at Week 16 through Week 52 in the open-label treatment period. Patients in the open-label treatment arm could use weak to moderate strength TCS and/or TCI as 
needed on lesional skin at the investigator’s discretion. Patients who received high potency TCS or systemic treatment during the open-label phase were considered non-responders. Patients with 
missing data were imputed as non-responders. EASI 50 and EASI 90 are defined as patients with ≥50% or ≥90% improvement in EASI, respectively.

EASI, Eczema Area and Severity Index; Q2W, every 2 weeks; TCI, topical calcineurin inhibitor; TCS, topical corticosteroids
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eFigure 10. Individual patient change from baseline in EASI over time (Week 4, 
16, and 52) 
(A) 

 

(B) 

 

 

(C) 

 

 

Percent change in EASI from baseline per patient initially treated with tralokinumab 150 mg or 300 mg Q2W (n=195) at (A) 
Week 4*, (B) Week 16*, and (C) Week 52†.  

*Concomitant AD treatments included TCI, TCS, or systemic treatment (>80% was TCS in the initial period). LOCF used for 
patients discontinuing IMP in initial period. Some patients used concomitant AD treatment before discontinuation. Percentage 
change = 0 is shown for patients without post-baseline EASI values before discontinuation of IMP.  
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†Concomitant AD treatments included TCI, TCS, or systemic treatment and were defined as rescue treatments in initial and 
maintenance phases (>70% used were TCS in the maintenance and open-label periods). Concomitant AD treatment use 
stopped in the initial treatment period was ignored (i.e. concomitant AD treatment use in the initial period did not affect Week 52 
response). LOCF used for patients discontinuing IMP. Some patients used concomitant AD treatment before discontinuation. 
LOCF from initial period was used if patient did not enter maintenance or open-label period. Percentage change = 0 is shown 
for patients without post-baseline EASI values before discontinuation of IMP. 

AD, atopic dermatitis; EASI, Eczema Area and Severity Index; IMP, investigational medicinal product; LOCF, last observation 
carried forward; Q2W, every 2 weeks; TCI, topical calcineurin inhibitors; TCS, topical corticosteroids 
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300 mg Q2W 

Placebo Q2W

Tralokinumab 300 mg Q2W

Tralokinumab 300 mg Q4W
Alternating with placebo Q4W †
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Tralokinumab 300 mg Q2W
Optional TCS and optional home use

Initial treatmentScreening Maintenance treatment
Patients with clinical response IGA 0/1 and/or EASI 75

Clinical response must have been achieved without rescue

Safety
Follow-up 

Open-label treatment

1:1:1
randomization

Patients who:
• Did not achieve IGA=0/1 or EASI 75 at 16 weeks
• Had received rescue treatment between weeks 2 and 16
• Transferred from maintenance treatment if specific criteria* were met

Washout of
TCS and other
AD medication 

Init ial loading dose

1:1 randomization

16 weeks0–6 weeks 52 weeks 66 weeks

1:1 randomization

Tralokinumab
150 mg Q2W 

Tralokinumab 150 mg Q2W

Tralokinumab 150 mg Q4W
Alternating with placebo Q4W †

n=294

eFigure 11. Study design

*Transfer criteria were: patients with IGA = 0 at Week 16 who over three consecutive visits had IGA≥2 and did not achieve EASI 75; 
patients with IGA = 1 at Week 16 who over three consecutive visits had IGA≥3 and did not achieve EASI 75; patients with IGA>1 at 
Week 16 who over three consecutive visits did not achieve EASI 75; and patients who received rescue treatment during the 
maintenance phase. †To maintain blinding, patients re-randomized to tralokinumab Q4W also received Q4W placebo, such that 
alternating doses of tralokinumab and placebo were administered every two weeks.

AD, atopic dermatitis; EASI, Eczema Area and Severity Index; IGA, Investigator’s Global Assessment. Q2/4W, once every 2/4 
weeks; TCS, topical corticosteroids.
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