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When Should You Suspect Bronchiectasis? 

Persistent productive cough
• Daily, large volume sputum production
• Symptoms for many years
• Sputum colonization with Pseudomonas aeruginosa

Recurrent respiratory tract infections
Non-smokers thought to have COPD with 

recurrent exacerbations
Unexplained hemoptysis

BTS Guideline. Pasteur et al.  Thorax 2010; 65:i1-58.  



Approach to Diagnosis

Age of the patient
Presence of extrapulmonary symptoms
Presence of diagnoses known to predispose 

to bronchiectasis
Radiological characteristics
Microbiology



Radiological Distribution

Focal Disease
 Postinfectious

• Bacterial
• Viral
• Mycobacterial (TB, NTM)

 Airway obstruction
• Foreign body
• Bronchial stricture               

(i.e., RML syndrome)
• Endobronchial mass 

Diffuse Disease
 Postinfectious

• Measles, pertussis
• Mycobacterial (TB, NTM)

 Congenital syndromes
• Cystic fibrosis
• Primary ciliary dyskinesia

 Immunodeficiency states
• Immunoglobulin 

deficiency/CVID
• HIV/AIDS

 Immune-mediated diseases
• ABPA
• Rheumatoid arthritis
• Sjogren’s syndrome
• Inflammatory bowel disease

 GERD/Aspiration

•Barker AF. N Engl J Med 2002; 346.
•Mysliwiec V, Pina JS. Postgrad Med 1999; 106.
•Pasteur MC, et al. Am J Respir Crit Care Med 2000; 162.



Work-up: ERS Guidelines

Minimum tests
• CBC with differential count
• Serum immunoglobulins (A, G, M)
• ABPA testing: serum IgE level, specific IgE and 

IgG,  Aspergillus skin test
• Routine sputum culture

Other testing as dictated by clinical data 

ERS Guideline. Polverino et al. Eur Resp J 2017; 50.
Conditional recommendation 



CF testing (both sweat chloride tests and CFTR 
genetic mutation analysis):
• All children and all adults up to the age of 40

Consider CF testing in others with:
• Upper lobe bronchiectasis
• Persistent isolation of S. aureus in sputum
• Features of malabsorption
• Male primary infertility
• Recurrent pancreatitis

BTS Guideline. Pasteur et al. Thorax 2010; 65: i1-i58.
ERS Guideline. Polverino et al. Eur Resp J 2017; 50.



PCD testing: 
• Neonatal respiratory distress
• Chronic rhinosinusitis or otitis media
• Infertility or dextrocardia

Work-up for gastric aspiration should be 
considered in selected patients

Bronchoscopy: not routinely warranted

BTS Guideline. Pasteur et al. Thorax 2010; 65: i1-i58. 
ERS Guideline. Polverino et al. Eur Resp J 2017; 50.



Am J Resp Crit Care Med 2013; 188.

Bronchiectasis: Treatment

Airway clearance

Antibiotics
- Systemic
- Inhaled

- Macrolides
- Steroids
- Elastase inhibitors
- CXCR2 antagonists
- Cytokine inhibitors Surgery

+ Infection

Treatment of 
underlying conditions             



Assessing Severity and Prognosis

Clinical course and natural history of 
bronchiectasis are variable

Some patients have minimal symptoms and 
infrequent exacerbations, while others are 
greatly impacted



Assessing Severity and Prognosis

Our ability to accurately assess severity and 
prognosis was an unmet need….
…. but we’ve made significant progress



Bronchiectasis:  Impact on Quality of Life
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Factors influencing QOL

Dyspnea
FEV1

Sputum volume
Pseudomonas aeruginosa infection

•Wilson et al. Eur Respir J 1997;10.
•Martinez-Garcia et al. Chest 2005; 128.



Impact of Bacterial Load

 High bacterial load (CFUs) 
linked to:
• Risk of future exacerbations
• Future hospitalizations for 

exacerbations
• Markers of lung 

inflammation 

Chalmers, et al. Am J Respir Crit Care Med 2012; 186.

CFUs

Antibiotics reduce bacterial load 
and markers of inflammation



Impact of Pseudomonas Infection

• Chalmers, et al. AJRCCM. 2014; 189.
• Finch, et al. Annals ATS. 2015; 12.
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Eur Resp J 2017; 49. 



Mortality in Bronchiectasis

 91 patients in the UK followed over 13 years starting 
in 1994; 56% had idiopathic BE

Mean age: 52 years
 29.7% died

• Expected death rate 14.7% for males, and 8.9% for 
females

Respiratory causes accounted for 70.4% of deaths
Predictors: older age, P. aeruginosa infection, lower

FEV1,  SGRQ
• Loebinger et al. Eur Respir J 2009; 34. 



77 y.o. African-American man:

Diagnosed with bronchiectasis at age 12 
after a pneumonia at 18 months of age

Tuberculosis excluded





Clinical Course

Left pneumonectomy recommended, but 
declined by his parents

Did well as teenager and adult

Managed for many years with rotating 
antibiotics + chest physiotherapy



PFT

FEV1: 1.65L  (72% pred) 2.17L

FVC: 2.10 L  (68% pred) 2.70L

FEV1 / FVC ratio:  78% 80%

2014 2004



Clinical Course

Has quinolone-resistant chronic Pseudomonas 
aeruginosa infection

3-4 exacerbations per year requiring IV 
antibiotics

Daily sputum production - 40ml/day

Perceives QOL as declining



How would you assess the severity 
of this patient’s bronchiectasis?



Bronchiectasis Severity Index (BSI)

Clinical prediction tool for disease severity
Derived from a prospective cohort study in the 

UK - 608 patients
Validated in several independent cohorts
Patients with active NTM excluded
9 parameters

Chalmers et al. AJRCCM 2013; 189.



BSI Parameters

 Age

 BMI

 FEV1

 Hospital admission

 Exacerbations

Chalmers et al. AJRCCM 2013; 189.

MRC dyspnea score

 Pseudomonas colonization

 Colonization with other 
organisms

 Radiological severity



Bronchiectasis Severity Index

Chalmers et al. AJRCCM 2013; 189.

Mild Moderate Sever
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Bronchiectasis Severity Index 

Independent predictors of hospitalization
• Prior admissions
• MRC dyspnea score > 4
• FEV1 < 30%
• Pseudomonas colonization
• 3 or more lobes involved on HRCT

Chalmers et al. AJRCCM 2013; 189.



Bronchiectasis Severity Index 

Independent predictors of mortality
• Older age
• Low FEV1

• Lower BMI
• Prior hospitalization
• 3 or more exacerbations in previous year

Chalmers et al. AJRCCM 2013; 189.



FACED Score

Classifies severity according to prognosis
Derived from an observational study from 7 

centers in Spain - 819 patients 
5 variables, 7 point score

• Mild: 0-2 points
• Moderate: 3-4 points
• Severe: 5-7 points

Martinez-Garcia et al. ERJ 2014; 43



FACED Score

Martinez-Garcia et al. ERJ 2014; 43.

Validated to predict 5-year all-cause mortality



E-FACED Score

Martinez-Garcia et al. Int J COPD 2017; 12.

• Expanded the capacity 
of the original tool to 
predict exacerbations



Bronchiectasis Mortality: BSI vs FACED

Evaluated in a 91 patient cohort followed since 1994 
in the UK; median follow-up 18.8 years

Both scores were similarly predictive of 5-year and 
15-year mortality; FACED did slightly better for the 
latter

Huw et al. ERJ 2016; 47.



Bronchiectasis: Clinical Phenotypes

Four clusters identified in European cohort; 3-
year follow-up

Cluster % of patients Median 
SGRQ

Hospitalizations 
during 1-yr 
follow-up

Mortality 
during 1-year 

follow-up

Chronic 
Pseudomonas

15.8% 58 42% 5.1%

Other chronic 
infection

24.1% 43 16% 1.5%

Daily sputum 33.0% 39 16% 3.6%

Dry 
bronchiectasis

27.1% 29 14% 4.9%

Aliberti S, et al. Eur Respir J 2016; 47.(N=1145)



“Frequent Exacerbator” Phenotype

 2572 patients from 10 sites in Europe and Israel
Prior and frequent exacerbations were strongest 

predictor of future exacerbations
Other independent predictors:

• H. flu and P. aeruginosa infection
• Low FEV1

• Radiological severity
• Co-existing COPD

Chalmers et al. AJRCCM 2018; Epub.



“Frequent Exacerbator” Phenotype

Frequent exacerbators also had worse QOL, high 
disease severity and increased mortality 

About 40% of patients had 0-1 exacerbations, 37% 
had 3 or more

Chalmers et al. AJRCCM 2018; Epub.



Bronchiectasis: Comorbidities

Seitz AE, et al. CHEST 2012; 142.



Bronchiectasis Aetiology Comorbidity Index (BACI)

Cohort analysis of 986 outpatients 
Assesses impact of comorbidities on mortality

• Median of 4 comorbidities
• 13 comorbidities independently predicted mortality -> 

BACI

McDonnell et al. Lancet 2016; 4.



Bronchiectasis Aetiology Comorbidity Index (BACI)

Predicts 5-year mortality rate, hospitalizations, QOL 
across all BSI risk strata

Validated in 2 independent cohorts: UK and Serbia

McDonnell et al. Lancet 2016; 4.



How would you assess the severity of 
this patient’s bronchiectasis?

BSI score - 13

FACED score - 5 

Both scores - c/w severe bronchiectasis



Summary

Natural history and prognosis of bronchiectasis may 
be difficult to predict

A number of validated tools have been developed -
BSI, FACED

Specific factors associated with worse outcomes
• Older age, worse lung function, chronic P. 

aeruginosa infection, frequency of exacerbations 
and comorbidities
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