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What are disease severity and activity for?

• Accurately identifying patients at high risk of
• Exacerbations

• Hospitalizations

• Mortality

• Proper clinical decision-making

Image source: https://news.northeastern.edu/2017/08/17/why-its-so-hard-to-make-accurate-predictions/



Definitions

• Disease severity
• the extent of organ damage or physiologic decompensation for a patient

• measured cross-sectionally (mild/moderate/severe)

• Disease activity
• Biologic term – activation level of pathobiological processes

• ideally identified and quantified by biomarkers

• Disease progression
• Clinical term – a deterioration over time in an objective marker of pathology

Martinez et al. Am J Respir Crit Care Med 2022;205:275–287



Example of COPD

Martinez et al. Am J Respir Crit Care Med 2022;205:275–287

FEV1
Marker of 

disease severity

1. Disease severity

2. Disease progression
= change in disease severity

3. Disease activity
= associated with different 
rate of disease progression



Agenda

1. Disease severity

2. Disease activity

3. How to integrate disease severity and activity in bronchiectasis 



Chalmers et al. Am J Respir Crit Care Med 2014;189:576–585

• Edinburgh – construction cohort

• Cox proportional hazard regression – used
to identify independent predictors of
mortality and hospitalization over 4-yr FU

• Mild (0–4)
Moderate (5–8)
Severe (≥9)



Chalmers et al. Am J Respir Crit Care Med 2014;189:576–585



Chalmers et al. Am J Respir Crit Care Med 2014;189:576–585



Martinez-Garcia et al. Eur Respir J 2014;43:1357–1367

• Multivariate logistic regression analysis



Martinez-Garcia et al. Eur Respir J 2014;43:1357–1367
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Martinez-Garcia et al. Eur Respir J 2014;43:1357–1367

All cause mortality

Respiratory mortality
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severe



McDonnell et al. Thorax 2016;71:1110–1118

Mortality and hospitalizations

FEV1 decline



Ellis et al. Eur Respir J 2016;47:482–489

74 patients with a median 18.8 years of follow-up

FACED score BSI score

5 years 10 years

15 years



McDonnell et al. Lancet Respir Med 2016;4:969–979

Bronchiectasis Aetiology Comorbidity Index (BACI)

BSI and BACI: 5-year mortality



Limitations of disease severity?

BSI

Age

BMI

FEV1

Hospitalization

Exacerbation

Dyspnea

Pseudomonas colonization

Other bacteria colonization

Radiological severity

FACED

Pseudomonas colonization

Dyspnea

FEV1

Age

Radiological severity

BACI

Metastatic malignancy

Hematologic malignancy

COPD

Cognitive impairment

IBD

Liver disease

Connective tissue disease

Iron deficiency anemia

Diabetes mellitus

Asthma

Pulmonary hypertension

Peripheral vascular disease

Ischemic heart disease



Which bronchiectasis is more severe?

BSI = 9 (severe bronchiectasis) BSI = 4 (mild bronchiectasis)



Which bronchiectasis is more active?

• Airway clearance technique + ICS
• Low symptom burden
• Exacerbation over the last 1 year = 0

• cough and purulent sputum
• exacerbations over the 6 months = 3
• recurred M. avium pulmonary disease



severe but Inactive disease mild but Active disease

Which should we pay more attention to?



Which should we pay more attention to?

Image source: foxcarolina.com, time.com, and stock.adobe.com

Active disease



Agenda

1. Disease severity

2. Disease activity
1) Symptoms
2) Exacerbations
3) Sputum neutrophil elastase
4) Mucus plugging on chest CT
5) CRP

3. How to integrate disease severity and activity in bronchiectasis 



1) Symptoms

Gao et al. Am J Respir Crit Care Med 2020;201:1499–1507



Threshold concept of exacerbation

Lower Daily symptoms
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Greater Daily symptoms



Table 2. Relationship between baseline SGRQ and exacerbations 

• Not influenced by disease severity

• BSI (Pinteraction = 0.25)

• FEV1 %pred (Pinteraction = 0.62)

Gao et al. Am J Respir Crit Care Med 2020;201:1499–1507



Stockley et al. Thorax 2001;56:366–372 

neutrophil

granule

myeloperoxidase



2) Exacerbations

Chalmers et al. Am J Respir Crit Care Med 2018;197:1410–1420

10 centers in Europe and Israel (N = 2,572)
- up to 5 years of follow-up



Chalmers et al. Am J Respir Crit Care Med 2018;197:1410–1420



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

1 per year 1.73 (1.47–2.02)

2 per year 3.14 (2.70–3.66)

3+ per year 5.97 (5.27–6.78)
Chalmers et al. Am J Respir Crit Care Med 2018;197:1410–1420



Chalmers et al. Am J Respir Crit Care Med 2018;197:1410–1420



3) sputum neutrophil elastase

Chalmers et al. Am J Respir Crit Care Med 2017;195:1384–1393



Neutrophil elastase and longitudinal clinical outcomes (3 years)

Risk ratio of exacerbation Time to next exacerbation

Time to severe exacerbation All-cause mortality

• <0.016 µg/ml
• 0.016–20 µg/ml
• >20 µg/ml 
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Shoemark et al. Eur Respir J 2019;53:1900303

NEATstik
- point-of-care neutrophil elastase activity assay



NEATstik grade and future exacerbation

NEATstik grade > 6 (high risk) NEATstik grade > 0

Median time to exacerbation: 103 days vs. 278 days
HR, 2.59 (95% CI, 1.71–3.94, P<0.001)

Median time to exacerbation: 135 days vs. 320 days
HR, 2.15 (95% CI, 1.32–3.51, P=0.01)

Shoemark et al. Eur Respir J 2019;53:1900303



4) mucus plugging on chest CT

• Chest CT assessment tools in bronchiectasis?
• Bhalla score

• BRICS score

• modified Reiff score (used in KMBARC)

Bhalla et al. Radiology 1991;179:783–788
Reiff et al. Am J Roentgenol 1995;165:261–267 

Bedi et al. Chest 2018;153:1177–1186  

• simple sign? mucus plugging



Dunican et al. J Clin Invest 2018;128:997–1009
Diaz et al. JAMA 2023;329:1832–1839 



5) serum C-reactive protein (CRP)

Posadas et al. Arch Bronconeumol (Engl Ed) 2021;57:21–27 



Posadas et al. Arch Bronconeumol (Engl Ed) 2021;57:21–27 



Agenda

1. Disease severity

2. Disease activity

3. How to integrate disease severity and activity in bronchiectasis

- take home message 



Disease severity (cross-sectional)
- Bronchiectasis Severity Index
- FACED
- BACI

Stable disease

Disease progression (longitudinal)

Progressive disease



Inactive disease

Active disease

• Symptom burden (purulent sputum)
• Exacerbations
• Sputum neutrophil elastase
• Mucus plugging on chest CT
• Serum CRP

Identifying “active” disease and doing something will make differences!
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