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Definition and Prevalence of NCFBE

• Chronic lung disease characterized by:1

• Recurrent infection
• Inflammation
• Persistent cough and sputum production

• Bronchiectasis results from permanent dilation of the airways due to:2

• Chronic infection
• Exacerbations
• Inflammation

• NCFBE is a clinical diagnosis supported by imaging1

• Prevalence estimated at 53 to 566 per 100,000 persons3

• 1 patient with NCFBE for every 20 patients diagnosed with COPD1

• Increase in prevalence and severe disease in the elderly2

• Increased prevalence in female gender3

1Chalmers JD, Sethi S. NPJ Primary Care Respir Med. 2017;27(1):18.
2Chandrasekaran R, et al. BMC Pulm Med. 2018;18(1):83.
3Polverino E, et al. Eur Resp J. 2017;50:1700629.



Patient Case: Dana

• A 70-year-old female non-smoker, h/o GERD with intermittent productive 
cough while lying on her back over several months

• She went to see her internist who did a CXR which was abnormal, prompting a 
chest CT scan which revealed bronchiectasis

• She had multiple sputum cultures sent and had growth of M. avium-
intracellulare, staphylococcus aureus, and aspergillus fumigatus

• She was started on guideline-based therapy for her NTM with azithromycin, 
ethambutol, and rifampin

• Had multiple side effects from therapy, including tinnitus and GI upset



Patient Case: Dana

CT Images



Patient Case: Dana (cont’d)
Initial Management

• Her antibiotic therapy was stopped given the side effects and she was 
referred to an expert consultant for assistance with the management of her 
bronchiectasis and NTM

• She was started on airway clearance with PEP device (aerobika), hypertonic 
saline (7%) and high-frequency chest wall oscillation (vest)

• Eventually with several attempts, she ended up on daily clarithromycin and 
ethambutol
• Converts sputum for MAI and completes therapy after several years

• Completed an extensive GI work-up with GI manometry to exclude persistent 
reflux, which was negative



Patient Case: Dana (cont’d)
Follow-up Presentation

• Increasing bronchiectasis exacerbations (increased cough; increased sputum 
and change in sputum color) occurring 2 to 3 times per year with cultures 
positive for staphylococcus aureus

• Repeated attempts with single, combination, and prophylactic antibiotics, all 
unsuccessful in preventing recurrent staph exacerbations from 2019 to 2021

• Chest CT scan that had been stable during MAI treatment revealed slow but 
progressive changes in the RUL, RLL, lingula, and LLL from 2019 to 2021

• In 2021, cultures continue to grow staph but in addition are growing 
pseudomonas aeruginosa

• She was enrolled in brensocatib trial and completed the study and is now on 
post-trial brensocatib 10 mg daily



Challenges in Dana’s Case

• NTM treatment related side effects
• Decision to treat versus not to treat
• No local NTM/bronchiectasis program for her care
• Frequent bronchiectasis exacerbations
• Progressive bronchiectasis with staphylococcus aureus and pseudomonas 

aeruginosa



Patient Perspectives on NCFBE

• How would you describe the feeling when you were diagnosed with 
bronchiectasis?

• Did you know what bronchiectasis was?
• How did bronchiectasis affect your quality of life?
• What challenges did you have with your bronchiectasis treatments, including 

airway clearance and antibiotics and how did you overcome them?
• Why did you decide to participate in the clinical trial for a new bronchiectasis 

treatment? How are you feeling now?
• What advice do you have for healthcare professionals who provide care for 

patients with frequent bronchiectasis exacerbations?
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Risk Factors for Bronchiectasis

Boaventura R, et al. Eur Respir J. 2018;52(3):1801269. 
Chalmers JD, et al. Lancet Respir Med. 2023:S2213-2600(23)00093-0.



Risk Factors for Bronchiectasis (cont’d)

Boaventura R, et al. Eur Respir J. 2018;52(3):1801269. 
Chalmers JD, et al. Lancet Respir Med. 2023;S2213-2600(23)00093-0.



How to Make the Diagnosis

Aliberti S, et al. Lancet Respir Med. 2022;10(3):298-306.



How to Make the Diagnosis (cont'd)

Aliberti S, et al. Lancet Respir Med. 2022;10(3):298-306.



How to Make the Diagnosis (cont'd)

Aliberti S, et al. Lancet Respir Med. 2022;10(3):298-306.



Reasons for Diagnostic Delay

Is there delay? 
• EMBARC/ELF survey shows that 26% had symptoms for 10 years or longer 

before diagnosis and 26% reported having been misdiagnosed

Spinou A, et al. Eur Respir J. 2021;58(Suppl 65):PA2005.



Reasons for Diagnostic Delay (cont’d)

Is there delay? 
• EMBARC/ELF survey shows that 26% had symptoms for 10 years or longer 

before diagnosis and 26% reported having been misdiagnosed

Reasons?
1. The former misconception that bronchiectasis is a rare/orphan disease

Spinou A, et al. Eur Respir J. 2021;58 (Suppl 65):PA2005.
Kapur N, et al. Paediatric Resp Rev. 2011;12(2):91-96.
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Reasons for Diagnostic Delay (cont’d)

Is there delay? 
• EMBARC/ELF survey shows that 26% had symptoms for 10 years or longer 

before diagnosis and 26% reported having been misdiagnosed

Reasons?
1. The former misconception that bronchiectasis is a rare/orphan disease
2. The rapid expansion of COPD and asthma programs, diverting attention
3. Gender/age effect

Spinou A, et al. Eur Respir J. 2021;58 (Suppl 65):PA2005.
Kapur N, et al. Paediatric Resp Rev. 2011;12(2):91-96.



Diagnostic Delay by Gender and Age 

Giron RM, et al. Chron Respir Dis. 2017;14(4):360-369.



Reasons for Diagnostic Delay (cont’d)

Is there delay? 
• EMBARC/ELF survey shows that 26% had symptoms for 10 years or longer before 

diagnosis and 26% reported having been misdiagnosed
Reasons?
1. The former misconception that bronchiectasis is a rare/orphan disease
2. The rapid expansion of COPD and asthma programs, diverting attention
3. Gender/age effect
4. No difference between affluent and non-affluent countries, but different reasons

- Affluent: CF screening; alternate diagnosis
- Non-affluent: Lack of resources and access to medical care

Spinou A, et al. Eur Respir J. 2021;58 (Suppl 65):PA2005.
Kapur N, et al. Paediatric Resp Rev. 2011;12(2):91-96.
Giron RM, et al. Chron Respir Dis. 2017;14(4):360-369.



Reasons for Diagnostic Delay (cont’d)

Is there delay? 
• EMBARC/ELF survey shows that 26% had symptoms for 10 years or longer before 

diagnosis and 26% reported having been misdiagnosed.
Reasons?

1. The former misconception that bronchiectasis is a rare/orphan disease
2. The rapid expansion of COPD and asthma programs, diverting attention
3. Gender/age effect
4. No difference between affluent and non-affluent countries, but different reasons

- Affluent: CF screening; alternate diagnosis
- Non-affluent: Lack of resources and access to medical care

5. CT scan was less widely used in the past

Spinou A, et al. Eur Respir J. 2021;58 (Suppl 65):PA2005.
Kapur N, et al. Paediatric Resp Rev. 2011;12(2):91-96.
Giron RM, et al. Chron Respir Dis. 2017;14(4):360-369.
Brenner DJ, et al. N Engl J Med. 2007;357(22):2277-2284.



Reasons for Diagnostic Delay (cont’d)

Is there delay? 
• EMBARC/ELF survey shows that 26% had symptoms for 10 years or longer before diagnosis and 

26% reported having been misdiagnosed
Reasons?

1. The former misconception that bronchiectasis is a rare/orphan disease
2. The rapid expansion of COPD and asthma programs, diverting attention
3. Gender/age effect
4. No difference between affluent and non-affluent countries, but different reasons

- Affluent: CF screening; alternate diagnosis
- Non-affluent: Lack of resources and access to medical care

5. CT scan was less widely used in the past
6. The broad scale of clinical signs and aetiologies

Spinou A, et al. Eur Respir J. 2021;58 (Suppl 65):PA2005.
Kapur N, et al. Paediatric Resp Rev. 2011;12(2):91-96.
Giron RM, et al. Chron Respir Dis. 2017;14(4):360-369.
Brenner DJ, et al. N Engl J Med. 2007;357(22): 2277-2284.



Guidelines for Diagnosis

Hill AT, et al. Thorax. 2019;74(Suppl 1):1-69.

Labs
• CBC with differential
• History directed lab work-up:

 RF, anti-CCP, ANCA, A1AT, HIV-1 
serology

• Respiratory Cultures
 Bacteria; Fungus; AFB

• Antibody Testing
 ABPA testing
 Serum IgG and subclasses, IgA, IgM
 Baseline antibodies against capsular 

polysaccharides of S. pneumoniae
 Vaccinate if low and reassess titer at 

4 to 8 weeks

Additional Testing (Selected)
• Cystic fibrosis
• Primary ciliary dyskinesia
• Reflux and aspiration
• Bronchoscopy to rule out endobronchial 

lesion or foreign body

Idiopathic Cases
• About 40% of bronchiectasis cases are 

idiopathic 

40% 



Guidelines for Treatment

Flume PA, et al. Lancet. 2018;392(10150):880-890.



Guidelines for Treatment:
Physiotherapy and Rehabilitation

Herrero-Cortina B, et al. Eur Resp J. 2023;:2202053.
Polverino E, et al. Eur Respir J. 2017;50(3):1700629.

NEW ERS Guidelines



Mucoactive Treatments

Kellet F, Robert NM. Respir Med. 2011;105(12):1831-1835.
Bilton D, et al. Thorax. 2014;69(12):1073-1079. 
O’Donnell AE, et al. Chest.1998;113(5):1329-1334.

Guidelines for Treatment:



Flume PA, et al. Lancet. 2018;392(10150):880-890.

Guidelines for Treatment



Laska IF, et al. Lancet Respir Med. 2019;7(10):855-869. 

Inhaled Antibiotics
Guidelines for Treatment:



Flume PA, et al. Lancet. 2018;392(10150):880-890.

Guidelines for Treatment



Chalmers JD, et al. N Engl J Med. 2020;383(22):2127-2137.
Chalmers JD, et al. Lancet Respir Med. 2019;7(10):845-854.
Pollock J, et al. Chest. 2023; In press.

Guidelines for Treatment:
Neutrophilic versus Eosinophilic



Flume PA, et al. Lancet. 2018;392(10150):880-890.

Guidelines for Treatment



Polverino, et al. Eur Respir J. 2017;50(3):1700629.

Guidelines for Treatment:
Surgery
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Panel Discussion

• Do you routinely check for sputum or 
blood eosinophilia in your 
bronchiectasis patients?  

• Do you ever use corticosteroids 
(inhaled or oral) to treat your 
bronchiectasis patients?



Improving Upon the Current NCFBE Standard of 
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Bronchiectasis Pathogenesis
The Vicious Vortex

Flume PA, et al. Lancet. 2018;392(10150):880-890.



Cathepsin C
(DPP1)

Cathepsin G Proteinase 3 Neutrophil Elastase

Elastin

Degradation

Desmosines

Production ofPathogen 
clearance

Cytokines and other 
inflammatory effectors

MMPs

Activation

CXCL-8, TNF-a, IL1-b
Activation

Degradation
Extracellular matrix
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Oriano M, et al. Int J Mol Sci. 2021;22(11):5996.
Giam YH, et al. Eur Respir J. 2021;58(2):2003157.

Neutrophil Serine Proteases in Bronchiectasis



Cathepsin C
(DPP1)

Cathepsin G Proteinase 3 Neutrophil Elastase

Elastin

Degradation

Desmosines

Production ofPathogen 
clearance

Cytokines and other 
inflammatory effectors

Alpha-1 antitrypsin

Regulation

MMPs

Activation

TMP1-2
CXCL-8, TNF-a, IL1-b

Activation

Degradation
Extracellular matrixOriano M, et al. Int J Mol Sci. 2021;22(11):5996.

Giam YH, et al. Eur Respir J. 2021;58(2):2003157.

Neutrophil Serine Proteases in Bronchiectasis



Cathepsin C
(DPP1)

Cathepsin G Proteinase 3 Neutrophil Elastase

Elastin

Degradation

Desmosines

Production ofPathogen 
clearance

Cytokines and other 
inflammatory effectors

Alpha-1 antitrypsin

Regulation

MMPs

Activation

TMP1-2
CXCL-8, TNF-a, IL1-b

Activation

Degradation
Extracellular matrix

Oriano M, et al. Int J Mol Sci. 2021;22(11):5996.
Giam YH, et al. Eur Respir J. 2021;58(2):2003157.

Neutrophil Serine Proteases in Bronchiectasis



Chalmers JD, et al. Am J Respir Crit Care Med. 2017;195(10):1384.

• Elevated neutrophil elastase (NE) is 
associated with exacerbations and poor 
quality of life 

Elevated NE Shortens 
Time to Exacerbation

Neutrophil Elastase in Bronchiectasis



Inhibition of Neutrophil Elastase

• AZD9668 (selective inhibitor of NE)1
− Phase 2a, randomized, placebo-controlled, parallel-group trial
− 38 people treated for 28 days
− Primary outcome: Reduced sputum neutrophil count was not achieved
− Secondary outcomes: Significant 100 mL increase in FEV1 occurred and positive trend in St. George’s 

Respiratory Questionnaire

• BAY85-8501 (selective and reversible inhibitor of NE)2

− Phase 2a, randomized, placebo-controlled, double-blind trial
− 94 people treated for 28 days
− No changes in pulmonary function or QoL in any group

1Stockley R, et al. Respir Med. 2013;107(4):524-533. 
2Watz H, et al. Pulm Pharmacol Ther. 2019;56:86-93.

Small studies, short duration, low doses, and some without neutrophilic inflammation
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Chalmers JD, et al. N Engl J Med. 2020;383(22):2127-2137.

Primary Endpoint:
• Time to first bronchiectasis exacerbation

Secondary Endpoints:
• Rate of exacerbations
• Change in QOL-B Respiratory Symptoms 

domain
• Change in post-bronchodilator ppFEV1
• Change in sputum neutrophil elastase activity

Phase 2 Trial of the DPP-1 Inhibitor 
Brensocatib in Bronchiectasis 



Characteristic Placebo (n=87) 10 mg Brensocatib
(n=82)

25 mg Brensocatib
(n=87)

Age 
Mean (SD) — yr 64.0 (11.86) 64.6 (12.42) 63.7 (12.67)
≥ 65 years — no. (%) 54 (62.1) 48 (58.5) 48 (55.2)
≥ 75 years — no. (%) 14 (16.1) 20 (24.4) 14 (16.1)

Female sex — no. (%) 55 (63.2) 57 (69.5) 62 (71.3)
Race White — no. (%) 71 (81.6) 76 (92.7) 78 (89.7)
History of COPD — no. (%) 17 (19.5) 12 (14.6) 13 (14.9)
History of asthma — no. (%) 25 (28.7) 18 (22.0) 21 (24.1)
Pseudomonas aeruginosa positive — no. (%)*† 29 (33.3) 27 (32.9) 33 (37.9)
Chronic macrolide use — no. (%)* 14 (16.1) 10 (12.2) 16 (18.4)
Median Bronchiectasis Severity Index (range) ‡ 7.0 (0–19) 8.0 (1–21) 8.0 (0–19)
≥3 exacerbations in prior 12 months — no. (%) 25 (28.7) 23 (28.0) 36 (41.4)
Hospitalized for exacerbation in prior 24 months — no. (%) 30 (34.5) 31 (37.8) 31 (35.6)
Mean FEV1 % predicted (SD) 67.3 (23.93) 65.9 (23.91) 70.0 (23.24)
Neutrophil elastase in sputum — no. (%)

BLQ 18 (20.7) 23 (28.0) 21 (24.1)
LLQ to < 20 mg/mL 42 (48.3) 28 (34.1) 36 (41.4)
≥ 20 mg/mL 24 (27.6) 31 (37.8) 29 (33.3)

* Stra fica on criterion. † Posi ve culture at the me of randomiza on. ‡ Disease severity classified by validated Bronchiectasis 
Severity Index.  BLQ, below the limit of quantification; COPD, chronic obstructive pulmonary disease; LLQ, lower limit of quantification.

Chalmers JD, et al. N Engl J Med. 2020;383(22):2127-2137.

Phase 2 Trial of the DPP-1 Inhibitor 
Brensocatib in Bronchiectasis: Study Populations



Chalmers JD, et al. N Engl J Med. 2020;383(22):2127-2137.

Time to First Exacerbation

Brensocatib prolonged 
time to first exacerbation 
c/w placebo:
10 mg (P=.03)
25 mg (P=.04)

Phase 2 Trial of the DPP-1 Inhibitor Brensocatib 
in Bronchiectasis: Primary Outcome 



Chalmers JD, et al. N Engl J Med. 2020;383(22):2127-2137.

Numbers in parenthesis – number of patients 
with specified number of exacerbations

Number of Exacerbations

• % of patients with ≥1 
exacerbation was 
lower with brensocatib

• Severe exacerbations 
were half that of 
placebo group

Mean Change in Sputum Neutrophil Elastase Concentration

Phase 2 Trial of the DPP-1 Inhibitor Brensocatib 
in Bronchiectasis: Secondary Outcomes



n (%)
Placebo 
(N=85)

10 mg 
Brensocatib

(N=81)

15 mg 
Brensocatib 

(N=89)

Adverse events of special interest 23 (27.1) 27 (33.3) 35 (39.3)

Skin 10 (11.8) 12 (14.8) 21 (23.6)

Dental 3 (3.5) 13 (16.0) 9 (10.1)

Infection 15 (17.6) 11 (13.6) 15 (16.9)

Change in periodontal pocket depth
≥ 2 mm and ≥ 5 mm absolute deptha

8 (11.6) 8 (11.3) 9 (12.3)

Safety analyses were based on the safety population, which included all patients who received at least one dose of brensocatib or placebo.
a Pocket depth was evaluated at three dental visits (baseline, week 8, week 24). Data shown include patients with both a baseline and week-24 dental evaluation (placebo, 
n=69; brensocatib 10 mg, n=71; brensocatib 25 mg, n=73).

Chalmers JD, et al. N Engl J Med. 2020;383(22):2127-2137.

Phase 2 Trial of the DPP-1 Inhibitor Brensocatib 
in Bronchiectasis: Adverse Events



Brensocatib: Phase 3 Trial

ASPEN – Phase 3, Randomized, Double-Blind, Placebo-Controlled Study to 
Assess the Efficacy, Safety, and Tolerability of Brensocatib Administered Once 
Daily for 52 Weeks in Subjects With Non-Cystic Fibrosis Bronchiectasis 

• More than 1,700 adult patients with NCFBE enrolled; adolescent enrollment ongoing 
• Primary outcome

– Rate of adjudicated pulmonary exacerbations 
• Select secondary outcomes

– Time to first adjudicated exacerbation
– Percentage free from exacerbation
– Postbronchodilator FEV1
– Rate of severe adjudicated pulmonary exacerbations
– QoL

• Results expected Q2 2024

ClinicalTrials.gov NCT04594369



Cathepsin C
(DPP1)

Cathepsin G Proteinase 3 Neutrophil Elastase

Elastin

Degradation

Desmosines

Production ofPathogen 
clearance

Cytokines and other 
inflammatory effectors

Alpha-1 antitrypsin

Regulation

MMPs

Activation

TMP1-2
CXCL-8, TNF-a, IL1-b

Activation

Degradation
Extracellular matrixOriano M, et al. Int J Mol Sci. 2021;22(11):5996.; 

Giam YH, et al. Eur Respir J. 2021;58(2):2003157.

Neutrophil Serine Proteases in Bronchiectasis

DPP1 Inhibitors

NE Inhibitors

AAT Supplementation



Other Therapies Under Investigation for 
NCFBE 

• Human derived immunoglobulin 
• Monoclonal antibody (mepolizumab) 
• Oral DPP-1 inhibitor (BI1291583) 
• Nebulized NE inhibitor (CHF 6333)
• Phosphodiesterase inhibitor (roflumilast)
• Nebulized ascorbic acid and reduced glutathione
• CFTR potentiator (QBW 251)
• Transplantation of autologous bronchial basal cells
• Mesenchymal stem cells

www.clinicaltrials.gov

DPP-1, dipeptidyl peptidase-1; NE, neutrophil elastase; CFTR, cystic fibrosis transmembrane conductance regulator



Summary

• DPP-1 activates neutrophil 
elastase in the bone marrow 
during neutrophil maturation

• Direct neutrophil elastase 
inhibition failed to improve 
NCFBE in Phase 2 studies

• DPP-1 is currently an 
investigational target

Inhibiting DPP-1
Neutrophil Elastase is an 

NSP Associated with:

• Extracellular matrix degradation
• Mucus gland hyperplasia
• Increased mucus production
• Reduced ciliary beating rate
• Direct epithelial damage

Sputum Neutrophils are 
Associated with:

• Decline in pulmonary function
• Bacterial colonization
• Severe disease 
• Inflammatory morbidity 

NSP, neutrophil serine protease; DPP-1, dipeptidyl peptidase 1

Usansky H, et al. Clin Pharmacol Drug Dev. 2022;11(7):832-842.



Panel Discussion

• What are the potential benefits of 
preventing the activation of neutrophil 
elastase in NCFBE?


