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Heterogenous disease

Breathe (Sheff). 2016 Sep;12(3):222-235.

• Geographic and ethnic variation has been noted in the 
characteristics of patients with bronchiectasis.

• Post-infectious-related disease has high prevalence in Asia

• Bronchiectasis is common in indigenous populations in the Pacific 
region

• Non-tuberculous mycobacteria is a great burden in North America

• Idiopathic disease is predominant across Europe.

Important it is to learn about geographic and ethnic variations on patients' characteristics
Improve understanding of patients' subtypes and the clinical heterogeneity 



Heterogenous disease

Lancet Respir Med . 2022 Mar;10(3):298-306.
Lancet. 2018 Sep 8; 392(10150): 880–890.



Geographic variation

Korea (n = 598) Australia (n = 653) Europe
a

(n = 2596) India
a

(n = 2195)

Age, years 66 (60–72) 73 (64–79) 67 (57–74) 56 (41–66)

Men 264 (44.1) 195 (29.9) 1010 (38.9) 1249 (56.9)

BMI, kg/m
2

22.9 (20.7–25.4) 25.0 (21.5–29.0) 24.8 (21.8–28.1) 21.5 (18.5–24.5)
Aetiology of bronchiectasis (top five in orders)

First Idiopathic (41%) Idiopathic (29%) Idiopathic (42%) TB (36%)

Second TB (20%) Post-infective (27%) Post-infective (17%) Post-infective (22%)

Third Post-infective (20%) NTM (7%) COPD (9%) Idiopathic (21%)

Fourth Asthma (5%) PCD (4%) Asthma (6%) ABPA (9%)

Fifth NTM (4%) ABPA (4%) Connective tissue diseases 

(6%)

COPD (5%)

Treatment

Long-term antibiotics 23 (3.9) 205 (31.4) 503 (19.4) 271 (12.3)

Inhaled antibiotics 0 27 (4.1) 166 (6.4) 79 (3.6)

Respirology. 2021;26:618–620.

Heterogenous disease
Significant differences in the etiology, comorbidities and treatment of bronchiectasis 

among the different countries and regions

https://onlinelibrary-wiley-com.libproxy.samsunghospital.com/doi/10.1111/resp.14059#resp14059-note-0005_6
https://onlinelibrary-wiley-com.libproxy.samsunghospital.com/doi/10.1111/resp.14059#resp14059-note-0005_7


Bronchiectasis in Europe

• Describe the clinical 
characteristics of bronchiectasis
• Four regions 

UK

Northern and western Europe

Southern Europe

Central and eastern Europe

Lancet Respir Med . 2023 Jul;11(7):637-649.



Lancet Respir Med . 2023 Jul;11(7):637-649.

Microbiology of bronchiectasis 
in the EMBARC cohort



Lancet Respir Med . 2023 Jul;11(7):637-649.

Severity of disease and exacerbations

Across Europe with the causes, severity, microbiology, and treatment being highly 
dependent on the region and patient characteristics



Bronchiectasis
Heterogenous disease

• Cohort studies in various countries

Summary

• Clinical guidelines for bronchiectasis in individual countries need to 
address these issues based on epidemiological data because they may 
vary from country to country
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Algorithm for the Treatment

N Engl J Med 2022; 387:533-545



Algorithm for the Treatment

N Engl J Med 2022; 387:533-545
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Targeting the neutrophil

• Neutrophils are the dominant inflammatory cell in the 
airway of most individuals with bronchiectasis.

• Patients have amplified numbers of neutrophils and other 
inflammatory cells compared with healthy controls, 
• Neutrophil elastase
• Myeloperoxidase
• Matrix metalloproteinases
• Cathepsins
• Aantimicrobial peptides (eg, LL-37)
• Neutrophil-derived DNA.  

The Immune System 4th Ed



Targeting the neutrophil

• Neutophilic extracellular trap  formation (NETosis)
• meshwork of extracellular fibers

(chromatin DNA, histones, and bactericidal proteins)

• immobilize and disarm pathogens

• not effective to Pseudomonas and Heamophilus

The Immune System 4th Ed



Proteomics of patients with mild and severe 
bronchiectasis

Lancet Respir Med. 2021 Aug;9(8):873-884.



NET concentration and BE outcomes

NETs identified as a key marker of disease severity and treatment response in bronchiectasis.

Lancet Respir Med. 2021 Aug;9(8):873-884.



Matrix Metalloproteinases and Bronchiectasis

Increased MMP levels (particularly MMP-8 and MMP-1) and MMP/TIMP ratios in patients 
with bronchiectasis compared with healthy control subjects correlated with lower lung 

function and higher levels of inflammatory markers. 

Lancet Respir Med. 2021 Aug;9(8):873-884.



Role of Neutrophil Elastase

Time to next exacerbation. Elevated sputum NE activity 
associated with shorter time to next exacerbation
Single-center prospective cohort study, Dundee, Scotland:
381 bronchiectasis patients

NE activity in sputum



Brensocatib

• Brensocatib
• a small molecule, oral, reversible inhibitor of dipeptidyl peptidase I (DPP1), 

an enzyme responsible for activating neutrophil serine proteases (NSPs), such 
as neutrophil elastase, in neutrophils when they are formed in the bone 
marrow

https://investor.insmed.com/

Brensocatib

https://investor.insmed.com/


Brensocatib

The WILLOW study met its primary endpoint, with brensocatib
significantly prolonging time to first pulmonary exacerbation 
over the 24-week treatment period versus placebo (p=0.027 for 
the 10 mg group; p=0.044 for the 25 mg group). The risk of 
exacerbation at any time during the trial was reduced by 42% 
for the 10 mg group versus placebo (HR 0.58, p=0.029) and by 
38% for the 25 mg group versus placebo (HR 0.62, p=0.046).

42%
c.f. )Macrolide HR = 0.49 (0.36-0.66)

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



Lancet Respir Med. 2018 Sep;6(9):715-726.

CathepsinC/DPP1 inhibitors

Novel treatment approaches



Cathepsin C inhibition

3 Neutrophil Serine 
Proteases are activated 
by the enzyme Cathepsin 
C: 

= Proteinase 3 (PR3)
= Cathepsin G (CatG)
= Neutrophile Elastase (NE)
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Lysosome
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M/73

• PFT
FVC    2.46 L, 73%

FEV1   1.30L, 56%

FEV1/FVC      53%

• FENO  18

• Blood eosinophilia



RandomVisit IVisit II



Proteomics in Korea



28

단백질 추출 질량 분석 정성/정량분석

Basic- RPLC Fractions(10)

(TMT-labeling) & 분획

Anderson, L., Mol Cell Proteomics,2003, 2, 1096

No. Sample Number Sample name State

1 19015202 DP1 stable

2 19026343 DP2 AE

3 19035480 DP3 stable

4 19080725 DP8 stable

5 19107819 DP10 AE

6 19197210 DP19 stable

7 19217287 DP21 AE

8 19280262 DP28 AE

9 19337775 DP33 AE

10 19423640 DP42 AE

11 19486174 DP48 stable

12 19689889 DP68 AE
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https://www.google.com/url?sa=i&url=https://www.thermofisher.com/order/catalog/product/90110&psig=AOvVaw1-crnd4Hf0WtMdwCqPqg2c&ust=1583065029913000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJjw4_3e9ucCFQAAAAAdAAAAABAj


AE vs Stable (Difference ≤ -0.5) : 41 proteins AE vs Stable (Difference ≥ 0.5) : 85 proteins

AE vs Stable (All) : 1577 proteins

Proteomics in Korea



Lancet Respir Med. 2021 Aug;9(8):873-884.





MPO and Bronchiectasis in Korea

Unpublish data



MPO and Bronchiectasis in Korea

Unpublish data
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The percentage of patients with eosinophil counts of ⩾300 cells/μl

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



The role of eosinophilic inflammation in the development of 
bronchiectasis

J Allergy Clin Immunol Pract. 2023 Apr;11(4):1089-1099. 



Eosinophilic inflammation and bronchiectasis

• BEC was unrelated to a greater number or severity of 
exacerbations .

• Mortality was lower in patients with peripheral 
eosinophilia compared with the reference group (hazard 
ratio [HR] = 0.47; 95% CI, 0.28-0.80; P = .005).

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



Bronchiectasis exacerbation and Blood 
eosinophil counts

• Observational study (cohort study)

- Blood eosinophil counts



Risk of bronchiectasis exacerbation based 
on blood eosinophil counts

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





Figure 1. Graph showing the U-shaped relationship between exacerbations and hospitalizations 
and multidimensional severity indexes in bronchiectasis.

The relationship between the BEC and the severity of bronchiectasis presents a U-shaped 
relationship, whereas the group with < 50 eosinophils/mL showed the greatest severity. 



Figure 2. Graph showing the U-shaped relationship between exacerbations and hospitalizations 
and number of peripheral eosinophils in the previous year.

IC treatment significantly decreased the number and severity of exacerbations in those 
patients with bronchiectasis with > 300 eosinophils/mL.



Eosinophilia and bronchiectasis in Korea

Variable

< 50 cells/𝝁L

(n=21

[8.9%])

50-100 cells/

𝝁L

(n=56

[23.6%])

100-300 cell

s/𝝁L

(n=124

[52.3%])

> 300 cells/𝝁L

(n=36

[15.2%])

p-value

ICS 사용 3 (16.67%) 3 (7.5%) 16 (15.69%) 5 (15.62%) 0.5853

1년 간 추적관찰 후 총 악화 횟수 0.67 ± 0.99 0.41 ± 0.84 1.02 ± 2.09 0.39 ± 0.83 0.234

1년 간 추적관찰 후 심한악화 횟수 0.19 ± 0.5 0.04 ± 0.19 0.24 ± 0.87 0.03 ± 0.16 0.1062
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Treatments for bronchiectasis in active clinical development

Lancet Respir Med. 2018 Sep;6(9):715-726.



Immunomodulatory drugs

• Inflammation in bronchiectasis is complex and it is uncertain 
that targeting neutrophils alone will be sufficient to improve 
clinical outcomes. Several other anti-inflammatory 
treatments with a wide range of clinical effects are in 
development or have been tested.
• Vit. D

• Granulocyte-macrophage colony-stimulating factor

• Phosphodiesterase 4 inhibitors

• Statins



Vitamin D and bronchiectasis

Vitamin-D deficiency is common in bronchiectasis and is associated with a higher frequency 
of bacterial colonization, more exacerbations and worse quality of life.

Thorax 2013; 68: pp. 39-47.



Granulocyte-macrophage colony-
stimulating factor

• Granulocyte-macrophage colony-stimulating factor (GM-CSF)
• Glycoprotein secreted by macrophages, T cells, mast cells, natural 

killer cells, and epithelial cells

• Increased susceptibility to P aeruginosa infection and defective 
alveolar macrophage phagocytosis, killing, and hydrogen peroxide 
generation

• GM-CSF could reverse abnormalities in diseased airway

neutrophils is unknown and requires investigation.

Cytokine 2014; 66: pp. 160-163.



Statin and bronchiectasis

6 months of atorvastatin improved cough on a quality-of-life scale in patients with 
bronchiectasis. 

Lancet Respir Med 2014; 2: pp. 455-463.
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Eur Respir J. 2023 Jul 20;62(1):2202053



Q1. Physiological rationale for the use of ACTs in 
adults with bronchiectasis?

Ann Am Thorac Soc. 2016 Apr; 13(Suppl 2): S156–S162.
Transl Respir Med. 2014; 2: 6.



Q2. The effectiveness of ACTs,?

• A reduction in the impact of cough, improvement in health-related 
quality of life and reduction in the risk of exacerbations

• ACTs increase the expectorated sputum during or following a single 
session of ACTs. Despite being frequently used in clinical practice, the 
interpretation of sputum changes is ambiguous.

• no evidence exists about the optimal frequency or the number of sessions

• To date, no studies have investigated the effect of ACTs on mortality or changes 
in disease severity using the bronchiectasis severity index or FACED.



OPEP and bronchiectasis in Korea

Physiotherapy with an OPEP device in patients with bronchiectasis who have frequent 
exacerbations may facilitate subjective symptom improvement and AE prevention without 

severe adverse events. 



Mucus plugging predicts higher NE?

Unpublished data

• Neutrophile 
Elastase

• BMI

• FEV1

• hospitalization



Mucus plugging predicts higher MPO?

Unpublished data



•증상/삶의 질 : (-)

•악화 (분석중)

• 폐기능 (+)

• BMI

• MPO

Unpublished data
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Microbiome and broncbiectasis

• Patients with Veillonella spp. predominance had frequent 
exacerbations despite lower levels of neutrophilic 
inflammation than in patients with other bacterial taxa.

Ann Am Thorac Soc. 2014 May;11(4):496-503.

Frequent exacerbations not caused by an underlying infection, who 
are unlikely to respond to antibiotic therapy, but who might respond 
to another type of immunomodulatory or mucoactive approach.



Microbial Dysregulation of the Gut-Lung Axis 
in Bronchiectasis

•. 

A dysregulated gut-lung axis, driven by lung Pseudomonas, associates 
with poorer clinical outcomes in bronchiectasis.

Ann Am Thorac Soc. 2015 Nov;12(11):1602-11.



Multi-omics

• Aiming to individualize therapeutic interventions based on 
multi-omic datasets and integrate this information with the 
type and severity of disease and the individual's potential 
response to a particular treatment regimen. 

Considering bronchiectasis  heterogeneity, understanding of patients' 
subtypes with translational research should now be a priority.



Sputum Exosomal microRNAs Profiling

Int J Chron Obstruct Pulmon Dis. 2019; 14: 2563–2573.

Pseudomonas colonization 
->sputum inflammation biomarker (IL-1β & IL-8)  

miR-92b-5p, miR-223-3p 
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Summary

• One therapeutic approach will be not effective in all groups 
of patients with bronchiectasis?

• The clinical and molecular heterogeneity of bronchiectasis 
must be addressed through detailed endo-phenotyping 
studies, which might then permit enhanced patients' 
stratification leading to better treatment and translate to 
improved clinical trial designs and outcomes. 



Personalized medicine and appropriately 
targeting treatment
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