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• Bronchiectasis is a chronic airway disorder 

characterized by permanent dilation of the bronchi. 

• Clinical presentations vary widely, from asymptomatic 

cases to patients with chronic cough, sputum, recurrent 

infection and exacerbations.

• Prevalence is 464 cases per 100 000 population in 

South Korea. 

• Bronchiectasis is associated with increased economic 

burden, hospital admission, and mortality rate.

Bronchiectasis

N Engl J Med. 2002;346(18):1383-93, Eur Respir J . 2019 Aug 29;54(2):1900194., Eur Respir J. 2017;50(3)



Lancet. 2018 Sep 8;392(10150):880-890.

Pathogenesis of Bronchiectasis

• Long-tern anti-inflammatory therapies

• Long-term mucoactive treatments

• Airway Clearance

• Long-term inhaled or oral antibiotic therapy

• Eradication of new pathogenic microorganisms

• Antibiotic treatment of exacerbations

• Long-term bronchodilator therapy

• Surgery

• Pulmonary rehabilitation

Vicious vortex



Causes of Exacerbations 

Am J Respir Crit Care Med. 2014 Mar 1;189(5):576-85.



Definition of Exacerbation in BE 

1. Person with bronchiectasis with a deterioration ≥ 3 symptoms for at least 48 hours

• Cough

• Sputum volume and/or consistency 

• Sputum purulence

• Breathlessness and/or exercise intolerance

• Fatigue and/or malaise 

• Hemoptysis

2. Clinician’s decision that a change in bronchiectasis treatment is required. 

Am J Respir Crit Care Med. 2014 Mar 1;189(5):576-85.



Am J Respir Crit Care Med . 2018 Jun 1;197(11):1410-1420

Objectives
• To establish if there is a “frequent exacerbator phenotype” in bronchiectasis and the impact of 

exacerbations on long-term clinical outcomes.

Methods
• Multicenter cohort: 2,572 patients (Europe & Israel).
• Follow-up: up to 5 years.
• Categorization by baseline exacerbation frequency: 0 / 1 / 2 / ≥3 per year
• Outcomes: Repeatability, hospitalizations, QoL, mortality.

Clinical Impact of Exacerbation 



Am J Respir Crit Care Med . 2018 Jun 1;197(11):1410-1420



• Frequent exacerbator phenotype Associated with Poor quality of life, Increased hospitalization & 

mortality

Am J Respir Crit Care Med . 2018 Jun 1;197(11):1410-1420



Am J Respir Crit Care Med. 2014 Mar 1;189(5):576-85.

Exacerbations as a Predictor of Mortality



Ann Transl Med . 2023 Jan 15;11(1):25.

Management targeting treatable traits 



Contents

1. Clinical Impact of Exacerbations in Bronchiectasis

2. Macrolide Therapy in Global Guidelines

3. Mechanisms of Macrolides

4. The Bright Side of Macrolide Therapy

5. The Dark Side of Macrolide Therapy

6. Summary



Long-term oral macrolides should be considered for patients with the frequent exacerbator phenotype (≥3 
exacerbations requiring antibiotics in the preceding 12-months) and without contraindications to these agents. Such 
courses of macrolides should be for at least 6-months with regular assessments to determine if there is a clinical 
benefit. Those receiving longer courses should be reviewed regularly for adherence, development of adverse events 
(especially gastrointestinal and auditory) and emergent macrolide-resistant bacteria, and to determine risk versus 
benefit.

Before commencing long-term macrolides;
(a) seek specialist advice,
(b) ensure NTM infection is excluded in patients capable of providing a sputum specimen,
(c) perform an electrocardiogram in adults to determine their QTc interval (an electrocardiogram should also be 
ordered in children/adolescents when there is a history of acute cardiac events, if there is a family history of 
prolonged QT syndrome and/or arrhythmias, or if already receiving QT prolonging medication), and
(d) warn adults that macrolides may adversely affect their hearing, and if confirmed the antibiotic will be 
discontinued.

Respirology . 2023 Apr;28(4):339-349. 

2023 Australia/New Zealand  guideline



Macrolides (Long-term, Low-dose) (A)

• ↓ Exacerbations, sputum volume

• Attenuates the decline in pulmonary function

• ↑ Quality of life (QoL)

Indications (A)

• Moderate–severe bronchiectasis with ≥3 exacerbations/year 
or ≥2 hospitalizations in past year

Risks (D)

• Bacterial resistance

• Cardiotoxicity

Before Starting (D)

• Rule out MAC (sputum culture)

• Obtain ECG in adults (QT interval)

Ann Thorac Med . 2017 Jul-Sep;12(3):135-161.

2017 Saudi Thoracic Society  guideline



Macrolides in Bronchiectasis

• Clinical Benefits (Strong recommendation, high-quality evidence)

• Anti-inflammatory & anti-biofilm effects

• ↓ Exacerbations & sputum volume

• ↑ Quality of Life

• Attenuates lung function decline

• Indication: Stable BE with ≥2 annual exacerbations despite optimal appropriate treatment 

• Considerations: Common in chronic bronchial infection (esp. P. aeruginosa) with abundant sputum / poor 

control despite antibiotic treatment

• Preferred regimen: Azithromycin 500 mg, 3×/week 

• Adverse effects: Mainly GI, usually transient

• Before starting:

• ECG (QT prolongation)

• Lab tests (liver function)

• Mycobacterial culture 

• Risk: ↑ Resistance to macrolide-sensitive pathogens

• Clinical efficacy: re-evaluated every 6 months based on the decrease in number of exacerbations

Arch Bronconeumol (Engl Ed) . 2018 Feb;54(2):88-98.

2017 Spanish guideline



2019 BTS guideline

2019 BTS guideline



2017 ERS guideline

2017 ERS guideline



2019 BTS guideline

Macrolides in Bronchiectasis – Key RCTs

EMBRACE

Wong et al: (2012)

BAT

Altenburg et al(2013)

BLESS

Serisier et al(2013)

n (Intervention vs Placebo) n=141 (71 vs 70) n=83 (43 vs 40) n=117 (59 vs 58)

Population
New Zealand, 3 centers

(2008–2009)

Netherlands, 14 hospitals

(2008–2010)

Australia, single centers

(2008–2011)

Macrolide regimen Azithromycin 500 mg 3×/wk Azithromycin 250 mg daily Erythromycin 400 mg bid

Duration 6 mo + 6 mo obs. 12 mo + 3 mo run-out 12 mo

Key inclusion criteria ≥1 exacerbation in prior year
≥3 exacerbations; sputum 

culture(+) before baseline

≥2 exacerbations; daily 

sputum production

Main Results

(exacerbation frequency ↓)
0.59 vs 1.57 (P<0.0001) 0.84 vs 2.05 (P<0.001) 1.29 vs 1.97 (P=0.003)

Other Findings
benefit persisted 6 mo post-

treatment

benefit lost after cessation

Macrolide resistance ↑
28% ↑ macrolide-resistant 

streptococci
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Functional Role of Macrolides

Pharmacol Rev . 2021 Oct;73(4):233-262.



The Role of Macrolides in BE

Ann Am Thorac Soc 2016;13:1697

Background: 

• Quorum sensing (QS): a bacterial communication system regulating virulence factor production and 

biofilm formation. Macrolide antibiotics have effects beyond antibacterial action, including anti-

inflammatory and QS inhibitory properties in vitro.

Objective: 

• To determine whether long term low-dose erythromycin inhibits P. aeruginosa quorum sensing within the 

airways of patients with non–cystic fibrosis bronchiectasis.

Methods

• Analysis was performed on induced sputum from P. aeruginosa–positive subjects at recruitment to the 

BLESS(Bronchiectasis and Low-Dose Erythromycin Study) trial and after 48 weeks of treatment with 

erythromycin or placebo. 

• Assessments: QS-related gene expression in sputum samples



Ann Am Thorac Soc 2016;13:1697



Ann Am Thorac Soc 2016;13:1697



Ann Am Thorac Soc 2016;13:1697

Erythromycin Placebo



LasR expression PqsA expression

Ann Am Thorac Soc 2016;13:1697

Conclusion: Bronchiectasis receiving long-term, low-dose erythromycin, without a reduction in bacterial 

load, representing a potential mechanism(inhibition of P. aeruginosa quorum sensing) of therapeutic 

impact beyond a classical antimicrobial or anti-inflammatory pathway.



Nat Med . 2021 Apr;27(4):688-699.

• Interactome: Microbial networks influence disease activity. Exacerbations are associated with increased 

negative interactions within the microbiome.

• Antibiotics: provide benefit not only via direct antimicrobial activity but also by

• Modifying the interactome

• Reducing pathogen virulence indirectly
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Lancet RespirMed. 2019 Oct;7(10):845-854.

• Design: Double-blind RCTs, placebo-controlled, adult bronchiectasis (non-CF) (2000-2018)

• Primary outcome: Frequency of exacerbations needing antibiotics

• Secondary outcomes:

• Time to first exacerbation

• Change in QoL (SGRQ)

• Change in FEV₁



Lancet RespirMed. 2019 Oct;7(10):845-854.

Key RCT of Macrolide Use in BE



Lancet RespirMed. 2019 Oct;7(10):845-854.

• Macrolide reduced the frequency of exacerbations ( IRR: 0·49, 95% CI 0·36 to 0·66; p<0·0001).

Analysis of Exacerbation Frequency



Lancet RespirMed. 2019 Oct;7(10):845-854.

• Macrolide improved the time to first exacerbation (adjusted HR 0·46, 0·34 to 0·61; p<0·0001)

Analysis of Time to First Exacerbation



Lancet RespirMed. 2019 Oct;7(10):845-854.

Effect of Macrolide in QoL

• Macrolide improved QOL measured by the SGRQ (mean 

improvement 2·93 points, 0·03 to 5·83; p=0·048). 



Lancet RespirMed. 2019 Oct;7(10):845-854.

• Macrolides were not associated with a significant 

improvement in FEV1 (67 mL at 1 year, –22 to 112; 

p=0·14).

Effect of Macrolide in FEV1



Int J Chron Obstruct Pulmon Dis. 2021 Mar 30;16:855 863. 2025 GOLD guildeline

Purpose

• Long-term macrolide treatment is recommended for COPD patients with frequent exacerbations.

• Aim: Compare the effect of long-term azithromycin between bronchiectasis patients with chronic 

airflow obstruction (CAO) and COPD patients without bronchiectasis.

Methods

• Retrospective study at a single referral  hospital.

• A total of 59 patients (43 in bronchiectasis with CAO group vs 16 in COPD without bronchiectasis group) 

• Included CAO patients who received azithromycin ≥12 weeks.

• Outcomes: development of exacerbations and symptom improvement.



Int J Chron Obstruct Pulmon Dis. 2021 Mar 30;16:855 863.



Int J Chron Obstruct Pulmon Dis. 2021 Mar 30;16:855 863.



Int J Chron Obstruct Pulmon Dis. 2021 Mar 30;16:855 863.

❖ Responder: patients with ≥2 points decrement from the initial CAT score. 

Conclusion: Bronchiectasis patients with CAO could benefit more from long-term azithromycin 

treatment than COPD patients without bronchiectasis.
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Concerns of Long-term Macrolide Therapy

• ↑ P. aeruginosa abundance (BLESS trial, unclear significance)

• GI side effects

• QT prolongation, arrhythmia risk

• Tinnitus, hearing loss

• Resistant NTM risk

Monitoring Before/During Therapy

• Baseline ECG (QT interval)

• Sputum AFB culture (rule out NTM)

• Consider baseline audiogram

• Monitor GI tolerance, cardiac symptoms, sputum cultures

Eur Respir J 2024;63:2400518

Safety concerns on long-term macrolide



Chest. 2021 May;159(5):1807-1811.



Chest. 2021 May;159(5):1807-1811.



Eur Respir J 2025;65:2401574

Background:  

• bronchiectasis have a 3-fold increased risk of coronary heart diseases and a 5-fold elevated risk 

of stroke. 

• This study aimed to evaluate the relationship between MMT and the incidence of cardiovascular 

adverse events, while also evaluating the associated risk of severe arrhythmia-related outcomes.

Method:

• territory-wide retrospective cohort study analyzed patients diagnosed with bronchiectasis in 

Hong Kong between 2001 and 2018.



Eur Respir J 2025;65:2401574



Conclusion: The administration of MMT in patients with bronchiectasis was associated with a 

significant reduction in the risk of MACE, without any evidence suggesting an increased risk of 

severe arrhythmia-related adverse events. 

Eur Respir J 2025;65:2401574
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Summary

Indications
• Recommended for patients with frequent exacerbations (generally ≥3 per year) despite optimal 

airway clearance and standard therapy.

Bright Side:
• Anti-inflammatory and immunomodulatory effects
• Reduces frequency of exacerbations
• improved quality of life

Dark Side:
• GI side-effects
• QT interval prolongation and arrhythmias
• Hearing loss, tinnitus
• Risk of resistant NTM & microbiome alteration

Before Prescribing – Check:
• Baseline ECG (QT interval)
• Baseline sputum AFB culture



Thank you for your attention

경청해 주셔서 감사합니다.
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