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Bronchiectasis 
as a radiological diagnosis



Bronchiectasis 
as a DISEASE

Chronic cough          Purulent sputum           Recurrent LRTI                        
Haemoptysis           Wheeze             Tiredness

LRTI: low respiratory tract infections
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Disorders predisposing to bronchiectasis

Id
io

pat
hic

P
ost

-In
fe

ct
iv

e

Im
m

unodef
ic

it

C
O
PD

C
TD

IB
D

G
O
R
D

A
st

hm
a

A
B
P
A

G
en

et
ic

/C
ongen

ita
l

O
th

er

0

20

40

60

80
Nicotra 1995
Kelly 2003
King 2006
Shoemark 2007
Pasteur 2000
White 2012
Anwar 2013
Giron Moreno 2013
Mandal 2013
Goeminne 2014
McDonnell 2014
Chalmers 2014
McDonnell 2015
Rowan 2015

%
 o

f 
in

c
lu

d
e
d

 p
a
ti

e
n

ts

CTD: connective tissue diseases; IBD: inflammatory bowel disease; GORD: gastro-oesophageal reflux dis
ease, ABPA: allergic bronchopulmonary aspergillosis



Disorders predisposing to bronchiectasis

CTD: connective tissue disea
ses; IBD: inflammatory bowe
l disease; GORD: gastro-oeso
phageal reflux disease, ABPA
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Impact on outcomes

Disorders predisposing to bronchiectasis

Goeminne PC et al. Respir Med 
2014;108:287

De Soyza A et al Submitted

Bronchiectasis

Bronchiectasis-COPD 
overlap syndrome

Postinfectious / Idiopathic / 
Miscellanous Bronchiectasis

COPD associated 
Bronchiectasis

Bronchiectasis-
rheumatoid 
arthritis



Concerns

Disorders predisposing to bronchiectasis

1) Different definitions across literature and across centers

1) Long-term retrospective recall

1) Sometimes, more than one predisposing factor may be 
identified

1) Even where the underlying cause is identified, the reasons 
why certain individuals develop bronchiectasis in 
association with these disorders are largely unknown
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Chronic infection

Finch S et al. Ann Am Thorac Soc. 2015 Sep 10

What we know

- H. influenzae (14-52%), P. aeruginosa(12-58%) S. pneumoniae (7-37%), 
M. catarrhalis (8-27%%)

- Despite the presence of purulent sputum, 18–40% of specimens will fail 
to grow any pathogens

McShane PJ et al Am J Respir Crit Care Med 2013; 188:647

Mortality



Chronic infection

What we know: NTM

Overall prevalence of 9.3% 

Bonaiti G et al Biomed Res Int. 2015;2015:197950

MAC (up to 53%), M. abscessus 
(39%),  M. kansasii (3-28%), M. 
fortuitum (1-3%),  M. chelonae
(1%),  M. malmoense (1%)

Co-infection with P. aeruginosa 
(up to 52%)

Ad hoc criteria for treatment 
in bronchiectasis

Usually, no frequent exacerbators



Tunney MM. Am J Respir Crit Care Med. 2013

Haemophilus

anaerobes

anaerobes

What we are learning

Chronic infection

Streptococcus

Pseudomonas

Veillonella

Other

Prevotella

Campylobacter
Megasphaera
Porphyromonas
Lactobacillus
Neisseria
Susobacterium
Serratia
Kingella
MoraxellaKingella
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1. Stratification according to severity



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

1. Stratification according to severity



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

1. Stratification according to severity

www.bronchiectasisseverity.com

BSI Risk Classes

• Mild = 0-4
• Moderate = 4-8       
• Severe = 9+

(Range = 0-25)



Chalmers JD et al. Eur Respir J 2015;45:1446

1. Stratification according to severity
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2. Identification of clinical phenotypes
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2. Clusters in bronchiectasis

1. Age 
2. Radiological Severity (Reiff score)
3. Daily cough
4. Daily sputum
5. Dyspnea (Medical Research Council)
6. Long-term oxygen therapy
7. Exacerbations in the previous year 
8. Hospitalization in the previous year
9. FEV1

10. Chronic infection with Pseudomonas 
aeruginosa

11. Chronic infection with other pathogens
12. Charlson Comorbidity Index 

1,145 adults with 
bronchiectasis

• Monza (Italy)
• Dundee (UK)
• Leuven (Belgium)
• Athens (Greece)
• Galway (Ireland) 

1. Spearman correlation 
2. Principal component 

analysis 
3. Hierarchical analysis 
4. Cluster analysis

Unpublished data from the EMBARC Network



2. Clusters in bronchiectasis

Unpublished data from the EMBARC Network

Severe 
Pseudomonas

19%

Others Chronic 
Infections

24%

Daily 
Sputum

33%

Mild-to-
Moderate

24%

MRC: Medical Research Council; CRP: C-reactive protein



2. Clinical phenotypes in bronchiectasis
Severe 

Pseudomonas
19%

Others Chronic 
Infections

24%

Daily 
Sputum

33%

Mild-to-
Moderate

24%

SGRQ: St. George’s Respiratory Questionnaire 

Unpublished data from the EMBARC Network



The heterogeneity in research
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2000-2015; adults; original papers on bronchiectasis



> 40 studies

11-15 studies
6-10 studies
< 5 studies

16-20 studies

The heterogeneity in research
2000-2015; original papers on bronchiectasis



Mild-to-moderate patients with bronchiectasis 
(Secondary Care and Primary Care)

Patients with Signs / Symptoms without a 
radiological diagnosis of bronchiectasis

(COPD)

Asymptomatic patients with 
a radiological diagnosis

The burden of bronchiectasis

Prevalence data
67/100.000 Germany

52/100.000 USA



Conclusions

Microbiology	
Pseudomonas	
dominant	

Haemophilus		
dominant	

Other	pathogens		
dominant	

E ology	

Non-tuberculous	
mycobacteria	

Idiopathic

Post-In
fective

Immunodeficit
COPD CTD IBD

GORD
Asthma

ABPA

Genetic/Congenital
Other

0

20

40

60

80
Nicotra 1995
Kelly 2003
King 2006
Shoemark 2007
Pasteur 2000
White 2012
Anwar 2013
Giron Moreno 2013
Mandal 2013
Goeminne 2014
McDonnell 2014
Chalmers 2014
McDonnell 2015
Rowan 2015

% o
f in

clu
ded

 pa
tien

ts

Pulmonary		
Func on	

Completely	
normal	

FEV1	

50-80%	
FEV1		
<	35%	

FEV1	

35-50%	

Signs	
Symptoms	

Radiology	

Chronic		
Produc ve	cough		

Recurrent		
Exacerba ons		

Haemoptysis	 Wheeze	 Very	mild	S/S	Recurrent		
pneumonia		

Viruses?	
Fungi?	

Pseudomonas	
dominant	

Haemophilus		
dominant	

Other	pathogens		
dominant	

Non-tuberculous	
mycobacteria	

Idiopathic

Post-In
fective

Immunodeficit
COPD CTD IBD

GORD
Asthma

ABPA

Genetic/Congenital
Other

0

20

40

60

80
Nicotra 1995
Kelly 2003
King 2006
Shoemark 2007
Pasteur 2000
White 2012
Anwar 2013
Giron Moreno 2013
Mandal 2013
Goeminne 2014
McDonnell 2014
Chalmers 2014
McDonnell 2015
Rowan 2015

% o
f in

clu
ded

 pa
tien

ts

Completely	
normal	

FEV1	

50-80%	
FEV1		
<	35%	

FEV1	

35-50%	

Chronic		
Produc ve	cough		

Recurrent		
Exacerba ons		

Haemoptysis	 Wheeze	 Very	mild	S/S	Recurrent		
pneumonia		

Viruses?	
Fungi?	Microbiology	

E ology	

Pulmonary		
Func on	

Signs	
Symptoms	

Radiology	

Biology	

Outcomes	

Biology	

Outcomes	

Treatm
ent	 Treatment	



Acknowledgements
Executive committee 
James Chalmers
Eva Polverino

Scientific Committee
Anthony De Soyza
Felix Ringshausen
Marlene Murris
Montserrat Vendrell
Wim Boersma
Stefano Aliberti

Steering Committee
Francesco Blasi
Antoni Torres
Tobias Welte
Diana Bilton
Robert Wilson
Charles Haworth
Gernot Rohde 
Michael Loebinger
Katerina Dimakou
Stuart Elborn

www.bronchiectasis.eu


