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• Endotypes of bronchiectasis exacerbation 
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Case study (M/65)

1989 20세도말음성폐결핵치료

2004 44세폐결핵재발치료(배양양성)

2006 건강검진기관지확장증진단

2014 NTM-PD M. avium 치료(1년반지속)

2016       NTM-PD M. intracellulare 치료(1년반지속)

…

2024-10 본원호흡기내과초진

                   - 잦은악화, 녹농균배양

                   - PFT: FEV1/FVC 50%, FEV1 29%, FVC 45%

                   - ACT교육, Long-term macrolide 시작

2025-04  증상악화

                    - 객담양, 화농성증가, 호흡곤란, 피로감,…   



•정의
1. 48시간동안아래증상중세가지이상의증상이악화

• 기침

• 객담의양, 농도

• 객담의화농성

• 객혈

• 호흡곤란

• 운동능력저하

• 피로, 불쾌감

2. 담당의사가치료변경이필요하다고판단(대부분항생제)

Hill AT et al. Eur Respir J 2017;49:1700051
Choi H et al. J Korean Med Assoc 2020;63:486

Choi H and Chalmers JD Ann Transl Med 2023;11:25

Definition of bronchiectasis exacerbation



• 항생제

• Cephalosporin or Fluoroquinolone

• 객담세균배양및항생제감수성정보에따라조정

• 치료기간: 2주(국제진료지침권고 – 근거는부족)
• Pseudomonas aeruginosa는 2주간치료

• P. aeruginosa 가배양되지않고중증도가낮은경우 1주치료도가능

Choi H et al. Eur Respir J 2024;63:2400518
Choi H and Chalmers JD Ann Transl Med 2023;11:25

Treatment of bronchiectasis exacerbation



Chalmers JD et al. Am J Respir Crit Care Med 2012;186:657

bacterial load and airway inflammation in sputum 
when stable



Chalmers JD et al. Am J Respir Crit Care Med 2012;186:657

bacterial load and systemic inflammation in sputum when stable



Chalmers JD et al. Am J Respir Crit Care Med 2012;186:657



Rationale for using antibiotics

1. Antibiotic treatment reduces bacterial load
2. Reduced bacterial load is followed by reduced airway and 

systemic inflammation, plus symptoms

Choi H et al. Eur Respir J 2024;63:2400518
Choi H and Chalmers JD Ann Transl Med 2023;11:25



Case study (M/65)

2024-10 본원호흡기내과초진

                   - 잦은악화, 녹농균배양

                   - PFT: FEV1/FVC 50%, FEV1 29%, FVC 45%

                   - ACT교육, Long-term macrolide 시작

2025-07  증상악화

                    - 객담양, 화농성증가, 호흡곤란, 피로감,…   

2025-04  기관지확장증악화 – 입원후 2주간 PIP-TZB

   정주항생제치료후증상매우호전



Agenda

• Bronchiectasis exacerbation 101

• Endotypes of bronchiectasis exacerbation 

• Exacerbation prevention and inhaled antibiotics 



Textbook teaching of exacerbation

Bacterial infection!



Bronchiectasis – heterogeneous disease

Chalmers JD. ERS Monograph Bronchiectasis 2018



Q1. Effect of inhaled antibiotics?

Cordeiro R et al. Chest 2024;166:61

reducing exacerbation by “20%”



Crichton ML et al. Am J Respir Crit Care Med 2021

Q2. Role of viral infection in exacerbation?



Gao YH et al. Am J Respir Crit Care Med 2024;210:77

BioFire Multiplex PCR



Gao YH et al. Am J Respir Crit Care Med 2024;210:77



Gao YH et al. Am J Respir Crit Care Med 2024;210:77



Gao YH et al. Am J Respir Crit Care Med 2024;210:77

Proteomics data + microbiome



All exacerbations are the same. Bronchiectasis exacerbation endotype 1?
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Why should we prevent bronchiectasis exacerbation?

Chalmers et al. Am J Respir Crit Care Med 2018;197:1410

유럽기관지확장증
환자 608명
→ 5년간추적



Baseline exacerbation Adjusted IRR (95% CI)
for future exacerbation

1 per year 1.8 (1.54–2.12)

2 per year 3.1 (2.62–3.60)

3+ per year 5.2 (4.51–5.95)
Chalmers JD et al. Am J Respir Crit Care Med 2018;197:1410



Chalmers JD et al. Am J Respir Crit Care Med 2018;197:1410



Case study (M/65)

1989 20세도말음성폐결핵치료

2004 44세폐결핵재발치료(배양양성)

2006 건강검진기관지확장증진단

2014 NTM-PD M. avium 치료(1년반지속)

2016       NTM-PD M. intracellulare 치료(1년반지속)

…

2024-10 본원호흡기내과초진

                   - 잦은악화, 녹농균배양

                   - PFT: FEV1/FVC 50%, FEV1 29%, FVC 45%

                   - ACT교육, Long-term macrolide 시작

2025-04 기관지확장증악화로정주항생제치료

Future  기관지확장증악화반복?



Exacerbation and disease activity

Im Y et al. Tuberc Respir Dis 2025;88:109
Flume et al. Lancet 2018;392:880

bronchiectasis with high disease activity



Rationale for inhaled antibiotics in bronchiectasis? 

Choi H et al. Eur Respir J 2024;63:2400518
Islam N and Reid D Respir Med 2024;227:107661



Agent and study Primary outcome

Ciprofloxacin DPI Bacterial load

Ciprolofixacin DPI – RESPIRE 1 Exacerbation

Ciprolofixacin DPI – RESPIRE 2 Exacerbation

Liposomal ciprofloxacin – ORBIT 1 Exacerbation

Aztreonam – AIR-BX1 and AIR-BX2 Quality of life

Tobramycin Bacterial load

Tobramycin – TORNASOL Bacterial load and QoL

Tobramycin – BATTLE Exacerbation

Tobramycin inhalation powder - iBEST Bacterial load

Gentamicin Bacterial load

Colistin – PROMIS 1 Time to first exacerbation 

… …

Success

Summary of RCTs of inhaled antibiotics for bronchiectasis 

Failure

Failure

Failure

Failure

Success

Success

Failure

Success
Success

Failure

Choi H et al. Eur Respir J 2024;63:2400518



Haworth CS et al. Lancet Respir Med 2019; 7:213

Key inclusion criteria
1. At least two exacerbations in the past 12 months
2. Chronic P. aeruginosa infection



Haworth CS et al. Lancet Respir Med 2019; 7:213



Hull RC et al. Am J Respir Crit Care Med 2025; 8:1397

• Endotypes of P. aeruginosa infection in bronchiectasis 
• Sputum samples – ORBIT-3 and ORBIT-4 
• Microbiome – 16s rRNA sequencing
• Inflammation – proteomics



Richardson HR et al. Eur Respir Rev 2019; 28:190048

Low diversity (dysbiosis)
= Diseased state

High diversity
= Stability and resistance 
against pathogens



Hull RC et al. Am J Respir Crit Care Med 2025; 8:1397

Microbiome diversity



Hull RC et al. Am J Respir Crit Care Med 2025; 8:1397

Pseudomonas abundance, 
in the microbiome, increases

Microbiome diversity increases



Hull RC et al. Am J Respir Crit Care Med 2025; 8:1397

SuccessFailure



Hull RC et al. Am J Respir Crit Care Med 2025; 8:1397

Treatment estimates of two RCTs

ORBIT-3 ORBIT-4

Published data

Rate ratio (95% CI) 0.85 (0.65–1.12) 0.63 (0.48–0.82)

Adjusted
1. Microbiome profile
2. Geographic region

Rate ratio (95% CI) 0.81 (0.54–1.22) 0.82 (0.56–1.22)

SuccessFailure



Long MB et al. Am J Respir Crit Care Med 2024;210:35

Gremubamab (monoclonal Ab binding Psl and PcrV)
- Psl: anchors biofilm and shields bacteria from immune defences
- PcrV: acute virulence via toxin injection 

Development stage?
- GREAT-2 (Phase 2a) completed
- CLEAR (Phase 2b) and ICON (Phase 3) planning



Summary
• Bronchiectasis exacerbation – identification and antibiotics

• Exacerbations may not be the same

• Exacerbation prevention is important – the effect of controlling infection is 
limited?
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