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AIM: Describe the study design of a Phase II trial investigating the efficacy and safety of the novel cathepsin C inhibitor BI 1291583 in adult patients with bronchiectasis

Study design of a Phase II, randomized, double-blind, placebo-controlled trial of a 
novel cathepsin C inhibitor BI 1291583 in patients with bronchiectasis (Airleaf™)
James D. Chalmers,1 Abhya Gupta,2 Sanjay H. Chotirmall,3,4 April Armstrong,5 Peter Eickholz,6 Naoki Hasegawa,7 Pamela J. McShane,8 Anne E. O’Donnell,9 Michal Shteinberg,10 Henrik Watz,11 Anastasia Eleftheraki,2 Claudia Diefenbach,2 Wiebke Sauter2

1University of Dundee, Dundee, United Kingdom; 2Boehringer Ingelheim International GmbH, Biberach, Germany; 3Lee Kong Chian School of Medicine, Nanyang Technological University, Singapore; 4Department of Respiratory and Critical Care Medicine, Tan Tock Seng Hospital, Singapore; 5University of Southern California, Los Angeles, CA, USA; 6Department of Periodontology, Goethe-University Frankfurt, Frankfurt, 
Germany; 7Department of Infectious Diseases, Keio University, Tokyo, Japan; 8University of Texas Health Science Center at Tyler, Tyler, TX, USA; 9Georgetown University Medical Center, Washington, D.C.; 10Lady Davis Carmel Medical Center, Haifa, Israel; 11Pulmonary Research Institute, LungenClinic Grosshansdorf, Airway Research Center North (ARCN), German Center for Lung Research (DZL), Grosshansdorf, Germany.

Abbreviations
CatC, cathepsin C; CT, computed tomography; 
EOS, end of study; FEV

1
, forced expiratory 

volume in 1 second; MCP-Mod, Multiple 
Comparisons Procedure – Modelling;  
NE, neutrophil elastase; NSP, neutrophil serine 
protease; PK, pharmacokinetic; qd, once daily; 
SGRQ, St. George’s Respiratory Questionnaire; 
W, week.

Disclosures
JD Chalmers reports grants from GlaxoSmithKline, Boehringer Ingelheim, Zambon, Insmed, Grifols, Novartis, Gilead and AstraZeneca. A Gupta, A Eleftheraki, C Diefenbach and W Sauter are employees of Boehringer Ingelheim International GmbH. SH Chotirmall reports grants paid to his 
institution from the Singapore Ministry of Health’s National Medical Research Council under its Clinician-Scientist Individual Research Grant (MOH-000141 and MOH-000710) and National Research Foundation Singapore under its COVID-19 Research Fund administered by the Singapore 
Ministry of Health’s National Medical Research Council (MOH-000409), consulting fees from CSL Behring and Boehringer Ingelheim, lecture fees from AstraZeneca, and participation on an advisory board for Inovio Pharmaceuticals. A Armstrong reports consulting fees from AbbVie, Almirall, 
Arcutis, ASLAN, Beiersdorf, BMS, Dermavant, EPI, Incyte, Nimbus, Dermira, Eli Lilly, Janssen, Leo Pharma, Modernizing Medicine, Novartis, Ortho Dermatologics, Regeneron, Sanofi Genzyme, Sun Pharma, UCB Pharma, Boehringer Ingelheim, Parexel and Pfizer, payment or honoraria from 
AbbVie, ASLAN, BI, BMS, EPI, Incyte, Leo, UCB, Janssen, Lilly, Novartis, Ortho Dermatologics, Sun, Dermavant, Dermira, Sanofi Regeneron, Parexel, Pfizer, Almirall, Arcutis, Nimbus and Modmed, participation on advisory boards for Boehringer Ingelheim and Parexel, and is on the board of 
directors for the American Academy of Dermatology. P Eickholz reports payment or honoraria for lectures from Boehringer Ingelheim, Sanofi Aventis, Kulzer, CP GABA, Philips, and lectures primarily in the dental field. N Hasegawa reports grants for a clinical trial and consulting fees from 
Insmed. PJ McShane reports study funding from Boehringer Ingelheim and speaker fees from Insmed. A O’Donnell reports grants for study funding from Insmed, AstraZeneca, Zambon and the US Bronchiectasis Research Registry, consulting fees from Insmed, Boehringer Ingelheim, Zambon, 
Electromed, AstraZeneca and Xellia, payment for CME from Vindico Medical Education, participation in a Data Safety Monitoring Board for Parexel, and a role with the US Bronchiectasis Research Registry. M Shteinberg reports grants paid to his institution from GSK, Trumed and Novartis, 
consulting fees from GSK, Boehringer Ingelheim, Kamada, Zambon and Vertex, payment or honoraria from Boehringer Ingelheim, GSK, AstraZeneca, Teva, Novartis and Kamada, support for attending meetings from Novartis, Actelion, Boehringer Ingelheim, GSK and Rafa, participation on 
advisory boards from Bonus Therapeutics, Israel, unpaid fiduciary roles for EMBARC Management and Israel Pulmonology Society Board, and receipt of supply to a clinical trial from Trudell. H Watz has nothing to disclose.

Acknowledgments
This trial is supported and funded by Boehringer Ingelheim International 
GmbH (BI). The authors meet criteria for authorship as recommended by the 
International Committee of Medical Journal Editors (ICMJE). The authors did 
not receive payment related to the development of the poster.

Ishmam Nawar, MSc of MediTech Media provided writing, editorial support, 
and formatting assistance, which was contracted and funded by BI. BI 
was given the opportunity to review the poster for medical and scientific 
accuracy as well as intellectual property considerations.

References
1. Gramegna A, et al. Respir Res 2017; 18:211;
2. Flume PA, et al. Lancet 2018; 392:880–890;
3. Adkison AM, et al. J Clin Invest 2002; 109:363–371;
4. Kreideweiss S, et al. Poster presentation at ATS 2022: In

vitro and in vivo characterization of the novel cathepsin C
inhibitor BI 1291583 for use in bronchiectasis (#6038);

5. Badorrek P, et al. Oral presentation at ATS 2022: Phase I
characterization of the novel cathepsin C inhibitor
BI 1291583 (#8249); May 17, 2022 2:15 PM - 3:45 PM.

Poster presented at ATS 2022, May 13–18 2022, San Francisco, USA. 

Current sputum producers Exacerbation during screen

Bronchiectasis 
confirmed by CT scan

18–85 
years old

Recent change in dose or regimen of 
regular bronchiectasis treatment  

(stable maintenance treatment allowed)

History of 2 exacerbations requiring antibiotic treatment in the 
last 12 months OR 1 exacerbation if SGRQ symptoms score >40

Diagnosis of cystic fibrosis, hypogammaglobulinemia, common 
variable immunodeficiency, alpha1-antitrypsin deficiency, 

allergic bronchopulmonary aspergillosis requiring treatment

§ Bronchiectasis is characterized by the uncontrolled release of neutrophil serine proteases (NSPs), which promote inflammation,
impair mucociliary clearance and damage airways, increasing the risk of pulmonary exacerbations and structural lung damage.1,2

§ No approved treatments are available to reduce inflammation and tissue destruction in bronchiectasis.

§ The cysteine protease cathepsin C (CatC, also known as dipeptidyl peptidase 1) activates NSPs such as neutrophil elastase (NE)
during neutrophil maturation in the bone marrow.3

§ BI 1291583 is a reversible, potent and selective CatC inhibitor that may ameliorate neutrophilic inflammation in the lungs by
inhibiting NSP activation.4

§ BI 1291583 has completed Phase I studies and has entered Phase II testing. For further details, please see the oral presentation
on Phase I data.5

§ Randomization will be stratified according to 1) positive or negative sputum culture at screening for Pseudomonas aeruginosa
and 2) whether the patient is receiving macrolides as maintenance therapy.

Trial objectives

§ Demonstrate a non-flat dose–response curve and evaluate the dose–response relationship for three oral dosing regimens of
BI 1291583 versus placebo on time to first bronchiectasis exacerbation up to Week 48.

§ Demonstrate superiority of BI 1291583 5 mg versus placebo on time to first pulmonary exacerbation up to Week 48 and on the
rate of pulmonary exacerbations up to Week 48.

Trial timeline

BACKGROUND

METHODS

Key inclusion criteria Key exclusion criteria

Poster 8008

Efficacy assessment

Safety and PK assessment

§ Safety will be monitored throughout the study by adverse event reporting, physical examination, vital signs, laboratory safety
parameters, 12-lead electrocardiogram, and periodontal and dermatologic assessments.

§ PK analysis will be performed in blood for BI 1291583 trough plasma concentrations.

Planned statistical analyses

§ The non-flat dose–response hypothesis comparing the placebo and BI 1291583 dose groups (proof-of-concept) will be
evaluated using MCP-Mod techniques, controlling type I error at 0.05 (one-sided).

§ If a non-flat dose response is achieved, formal statistical testing of the time to first pulmonary exacerbation and the rate
of pulmonary exacerbations will be performed in a hierarchical way for the comparison of BI 1291583 5 mg versus placebo
(each at one-sided alpha of 0.025).

§ Exploratory interim analyses are planned to assess the pharmacodynamic response of BI 1291583.

§ The Airleaf™ trial will provide information on the efficacy, safety and optimal dosing regimen of
BI 1291583 in preventing pulmonary exacerbations, by reducing neutrophilic inflammation in
patients with bronchiectasis.

CONCLUSION

Measures 
of disease 
worsening

• Pulmonary exacerbations

• Treatment with antibiotics

Primary endpoint Secondary endpoints

§ Relative change from baseline in sputum NE activity at Week 12

§ Rate of pulmonary exacerbations up to 48 weeks

§ Absolute change from baseline at Week 24 in SGRQ symptoms score

§ Absolute change from baseline at Week 24 in post-bronchodilator
FEV

1
% predicted

§ Occurrence of an exacerbation by Week 24 after first drug administration

Time to first pulmonary exacerbation up to 48 weeks, defined as ≥3 of the 
following symptoms for ≥48 hours + antibiotics prescription:

✔  Cough

✔  Sputum purulence

✔  �Sputum volume or
changed consistency

✔ Hemoptysis

✔ Fatigue and/or malaise

✔  breathlessness and/or
 exercise tolerance
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5 mg qd

Multicenter
(23 countries)

Oral BI 1291583
2.5 mg qd
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1 mg qd

Oral placebo
qd

N=240

Screening (6 weeks) Randomization Treatment period (24—28 weeks)

1 2 3 4 5 6 7 8 9
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Visit

Week 52

EOS

Remote visit (via telephone call) Sputum collection Patient-reported outcomes Periodontal examination Dermatologic assessmentPulmonary function test

• SGRQ

• Leicester Cough Questionnaire

• Cough and Sputum Assessment Questionnaire

• Quality of Life Bronchiectasis Questionnaire

• Visual Analogue Scale
Patient-reported 

outcomes

Sputum 
assessment

• NE activity

• Sputum weight
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Airleaf™
Trial sites in 23 countries
Scan QR code to visit ClincalTrials.gov

INTERACTIVE
URL https://bit.ly/3qkRIWv URL https://bit.ly/3ufDjMm

Scan QR code or visit URL 
for a device-friendly version 
of this poster including a 
voiceover.

Scan QR code or visit URL 
for a webpage featuring all 

BI-supported publications at 
ATS 2022.
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