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Background

• Whitwell (1952) “A Study of the Pathology and Pathogenesis of Bronchiectasis”

• First systematic pathological study using resected lung specimens (200 surgical specimen)

• Key Findings:
• Rt.<Lt. (Lt. lower lobe- Lt. posterobasal segment/Lingular)

• Bronchial wall thickening → loss of bronchiolar connections → complete blind-ending bronch

• Saccular bronchiectasis was almost always associated with prior infections (pneumonia, measles…)

WHITWELL F. Thorax. 1952 Sep;7(3):213-39. 



Bronchiectasis = Consequence of repeated infection?

• Management: long-term antibiotics, acute antibiotics during exacerbations

Chalmers JD et al, Lancet Respir Med. 2023 Jul;11(7):637-649.
Aksamit TR et al,  Chest. 2017 May;151(5):982-992



Bronchiectasis = Consequence of repeated infection?

• 20 RCTs of inhaled antibiotics (3458 patients)

• Reduced bacterial load
• Mean reduction: -2.2log CFU/g sputum

• Small improvement QoL
• QoL-B: +2.37 points (below MCID 8)

• SGRQ: -3.13 points (below MCID 4)

• No consistent FEV1 change

Cordeiro R et al. Chest. 2024 Jul;166(1):61-80.   



Chalmers JD et al. Lancet Respir Med. 2023 Jul;11(7):637-649. 
Chalmers JD et al. Am J Respir Crit Care Med. 2017 May 15;195(10):1384-1393.    
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Neutrophil Serine Protease
- Neutrophil Elastase (NE)
- Proteinase 3 (PR3)
- Catepsin G (CatG) 

Hill AT. N Engl J Med. 2025 Apr 24;392(16):1649-1652
Chalmers JD et al. ERJ Open Res. 2023 Jun 26;9(3):00633-2022. 
. 



Beyond Infection

• Design: Single-center, prospective cohort study (TAYBRIDGE registry, Dundee, UK)

• Population: 433 patients with HRCT-confirmed bronchiectasis (381 sputum)

• Follow-up: 3 years

• Key Methods
• Sputum NE activity measured with two assays (ABI-NE immunoassay, kinetic assay)

- Cut off: <0.016µg/mL(low), 0.016-20, >20µg/mL(high)

• Circulating desmosine (cDES) measured in serum

• Clinical assessments: BSI, Reiff radiology score, SGRQ, spirometry, exacerbation history

• Substudy (n=26): measured NE before, during, and after exacerbations

Chalmers JD et al. Am J Respir Crit Care Med. 2017 May 15;195(10):1384-1393.



Beyond Infection

Chalmers JD et al. Am J Respir Crit Care Med. 2017 May 15;195(10):1384-1393.

Sputum NE activity is associated with the future risk of exacerbations, including severe exacerbations and lung function decline

Time to next exacerbation

Time to next hospitalization All cause mortality



Beyond Infection

Keir HR et al. Lancet Respir Med. 2021 Aug;9(8):873-884. . 

• Sputum from mild (n=20) vs severe (n=20) bronchiectasis from Dundee University 

• Discovery: Sputum proteomics → NET-associated proteins linked to BSI 

• Hypothesis: NETs would be associated with bronchiectasis severity and outcomes

• Prospective cohorts (TAYBRIDGE/BRIDGE): sputum NETs (immunoassay)

• Primary Outcomes
• Time to first severe exacerbation

• All-cause mortality

• AE sub-study: paired sputum Day 1 vs Day 14 after systemic antibiotics



Keir HR et al. Lancet Respir Med. 2021 Aug;9(8):873-884. . 
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Eosinophilic inflammation

• EMBARC cohort (except asthma)

22.6%

Shoemark A et al. Am J Respir Crit Care Med. 2022 Apr 15;205(8):894-902. 



Eosinophilic inflammation

Shoemark A et al. Am J Respir Crit Care Med. 2022 Apr 15;205(8):894-902. 



Endotyping

• Design: Observational, multi-cohort study

• Population:
• COPD (≥40 years, ≥10 pack-year smoking, FEV1/FVC <70%): 40

• Bronchiectasis (CT-confirmed, symptomatic, non-CF, non-fibrosis): 30

• COPD–bronchiectasis overlap (meeting criteria for both diseases): 48

• Hypothesis: COPD–bronchiectasis association has a distinct pathobiology that is different from COPD
and more similar to bronchiectasis

• Procedures
• Sputum sampling at stable state (≥4 weeks free from antibiotics/oral steroids)

• Microbiome analysis: 16S rRNA sequencing

• Proteomics: Label-free protein profiling of sputum supernatant

• Targeted assays in validation cohort: NE, mucins (MUC5AC/MUC5B), cytokines, bacterial cultures

Huang JT et al, Am J Respir Crit Care Med. 2022 Aug 15;206(4):417-426.



Endotyping

Huang JT et al, Am J Respir Crit Care Med. 2022 Aug 15;206(4):417-426.



Endotyping

Huang JT et al, Am J Respir Crit Care Med. 2022 Aug 15;206(4):417-426.

• Diverse/Protective
• Haemophilus-Proteolytic
• Infected, Epithelial-Response
• Proteobacteria-Neutrophilic
• Th2-High

COPD–bronchiectasis overlap is characterized by 
neutrophilic inflammation, resembling bronchiectasis 
endotypes



Endotyping

• EMBARC–BRIDGE Study (prospective observational cohort)

• Study population: Patients with stable bronchiectasis confirmed by CT

+ clinical features (cough, sputum, recurrent chest infections)

• Hypothesis: Distinct inflammatory endotypes exist in bronchiectasis

• Clinical data: demographics, smoking history, lung function, exacerbations, BSI

• Inflammatory markers:
• Sputum: 20 markers (e.g., GM-CSF, IL-1β, IL-6, IL-8, neutrophil elastase, NETs)

• Serum: 13 markers (e.g., GM-CSF, IL-6, IL-10, VEGF)

• Microbiome: Sputum 16S rRNA sequencing; assessed α-diversity and β-diversity

Choi H et al. Am J Respir Crit Care Med. 2023 Dec 1;208(11):1166-1176. 





Endotype → Distinct airway microbiome

Choi H et al. Am J Respir Crit Care Med. 2023 Dec 1;208(11):1166-1176. 



Choi H et al. Am J Respir Crit Care Med. 2023 Dec 1;208(11):1166-1176. 



Treatable traits

Choi H et al. Eur Respir J. 2024 Jun 28;63(6):2400518.



Neutrophilic inflammation – ASPEN (Brensocatib) 

Chalmers JD et al. N Engl J Med. 2025 Apr 24;392(16):1569-1581. 

• Dipeptidyl peptidase-1 (DPP-1) activates neutrophil serine proteases (NSPs)
(neutrophil elastase, proteinase-3, cathepsin G)

• Brensocatib is an oral, reversible DPP-1 inhibitor
Reduces neutrophil protease activation, aiming to decrease airway inflammation and exacerbations

• Patients: CT-confirmed non-CF bronchiectasis and ≥2 exacerbations in the prior year
Excluded current smokers and COPD

• Intervention: Brensocatib 10 mg, 25 mg, or placebo once daily for 52 weeks.

• Primary endpoint: Annualized rate of pulmonary exacerbations

• Key secondary endpoints: Time to first exacerbation, proportion of exacerbation-free
patients, FEV₁ decline, severe exacerbations, and quality of life (QOL-B)



Chalmers JD et al. N Engl J Med. 2025 Apr 24;392(16):1569-1581. 

• Annualized exacerbation rate↓
• Time to first exacerbation

HR: 0.81 (10 mg) and 0.83 (25 mg) vs placebo (p = 0.02 and 0.04)
• Exacerbation-free patients at 52 weeks

Placebo: 40.3%
Brensocatib (both doses): 48.5%

• Lung function (FEV₁)
Brensocatib 25 mg slowed decline: +38 mL vs placebo ( p = 0.04)
10 mg: no significant difference

• Safety: Overall adverse events: similar between groups



Neutrophilic inflammation – AIRLEAF (BI 1291583)

Chalmers JD et al. Eur Respir J. 2025 Jan 2;65(1):2401551. 

• BI 1291583: oral cathepsin-C/DPP1 inhibitor

• Patients: Adults with non-CF bronchiectasis, sputum-producing, with a recent history of
exacerbation

• Intervention: BI 1291583 1 mg(N=53), 2.5 mg (N=53), or 5 mg (107) vs placebo (109),

24–48 weeks

• Primary endpoint: Time to first bronchiectasis exacerbation up to 48 weeks
(5mg vs placebo)

• Secondary endpoint: Rate of exacerbation, Change of QOL-B, SGRQ, FEV1



Chalmers JD et al. Eur Respir J. 2025 Jan 2;65(1):2401551. 

• Significant dose-dependent benefit for time to first 
pulmonary exacerbation (Emax model, p=0.0448)

• Primary comparison (5 mg vs placebo): HR 0.71
95% CI 0.48–1.05; p=0.0857

• SGRQ Total responders (≥4-point improvement at wk 24):
2.5 mg: 62.7% 

• QoL-B (≥8-point improvement at wk 24): 5 mg (47.5%) 
• FEV₁ change: 2.5 mg: +52.4 mL (wk 24), +78.4 mL (wk 36), 

+47.7 mL (wk 48)



Chalmers JD et al. Eur Respir J. 2025 Jan 2;65(1):2401551. 



Eosinophilic inflammation

Martínez-García MÁ et al. Chest. 2023 Sep;164(3):606-613.  

• A multicenter prospective observational study (Spanish Bronchiectasis Registry)

• Patients: Stable bronchiectasis patients confirmed by CT (928 pts)

• Patients group: Eosinopenic (<50), Low (51-100), Normal (101-300), Eosinophilic (>300)

• Clinical outcome: Severity, Number of exacerbation, Chronic infection, Effect of ICS

→BEC>300: 153 patients (16.5%)



Eosinophilic inflammation

Martínez-García MÁ et al. Chest. 2023 Sep;164(3):606-613.  

• Both eosinopenia (<50) and eosinophilia (>300) were associated with greater disease severity

• Higher number (P=0.012) and severity (P=0.032) of exacerbations in eosinopenia

• Eosinophilic group (>300): ICS significantly reduced exacerbations



Eosinophilic inflammation 

Pollock J et al. Thorax 2025;80:358-368.

• Real-world use of inhaled corticosteroids (ICS) in bronchiectasis patients (19324 pts.)

• Evaluate the association between ICS use and clinical outcomes in bronchiectasis
• Exacerbation rates

• Hospitalizations

• Mortality

• Overall, 52.3% (10,109/19,324) were on ICS at baseline

• Even after excluding patients with asthma, ABPA, and/or COPD: 32.7% (3,174/9,715)



Pollock J et al. Thorax 2025;80:358-368.. 

• ICS users had more severe disease compared to non-users
• Worse lung function (lower FEV₁)
• Higher Bronchiectasis Severity Index (BSI)
• More frequent exacerbations at baseline (p < 0.0001)



Pollock J et al. Thorax 2025;80:358-368.. 

Subgroup with elevated blood eosinophils (above upper limit of normal)
ICS use was associated with a significant reduction in exacerbation frequency—relative risk (RR) = 0.70 ( p < 0.001)



Eosinophilic inflammation – biologics  

Bendien SA et al. J Allergy Clin Immunol Pract. 2023 Sep;11(9):2724-2731.

• Retrospective multicenter real-world study (Netherlands RAPSODI registry)

• Sample size: 97 patients with Severe eosinophilic asthma + CT-confirmed bronchiectasis

• Baseline characteristics:
• Frequent exacerbations

• Many on long-term oral corticosteroids (OCS)

• Heterogeneous bronchiectasis severity

• Patients received IL-5/IL-5Rα biologics, Follow-up: ≥12 months

• Outcomes
• Exacerbation frequency

• OCS use and dosage

• Lung function (FEV₁)

• Safety



Eosinophilic inflammation – biologics  

Bendien SA et al. J Allergy Clin Immunol Pract. 2023 Sep;11(9):2724-2731.

Exacerbations: ≥2/year fell from 77% → 22%
Maintenance OCS: 47% → 30% (P<0.001)
In OCS-dependent pts (N=45): daily dose 10 mg → 2.5 mg



Upcoming study  

Chalmers JD et al. N Engl J Med. 2025 Apr 24;392(16):1569-1581. 

• Oral BI1291583 (AIRTIVITY trial, Phase3): CatC inhibitor 2.5mg vs. placebo
Primary outcome: Annualized rate of pulmonary exacerbations up to week 76

• Oral HSK31858 (SAVE-BE trial, Phase2): DPP-1 inhibitor 20mg vs. 40mg vs. placebo
Primary outcome: annualized exacerbation requency over 24 weeks

• IV α1-antitrypsin (BATMAN trial): Prolastin-C 120mg/kg, weekly vs. 180mg/kg vs. placebo
Change from baseline in sputum neutrophil elastase activity

• MAHALE study: A multicenter, Phase3 RCT, Non-CF bronchicatsis
Benralizumab: 30mg every 4 weeks vs. Placebo at least 28 weeks and up to 52 weeks

Annualized bronchiectasis exacerbations rate



Summary 

Pollock J et al. Thorax 2025;80:358-368.. 

• Inflammation drives bronchiectasis

• From phenotypes to endotypes

• Endotyping guides prognosis and treatment

• Precision therapies are emerging

• Future = Precision medicine guided by biomarkers
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