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Bronchiectasis is a hot topic in respiratory medicine, attracting 
an increasing amount of interest from clinicians, scientists, 
physiotherapists and the pharmaceutical industry. However, 
there is a lack of knowledge about the disease in terms of the 
research performed, clinical management, classification and 
patient treatment. The disease is also very complex because 
it can be caused by multiple underlying disorders, meaning 
its clinical presentation is highly diverse. This Monograph will 
tackle these issues by providing a series of chapters from 
recognised world experts covering: clinical management, 
service delivery, pathophysiology, microbiology and underlying 
disorders. The book also addresses the challenges faced 
in clinical trials and the need for drug development, and 
presents a number of clinical cases designed to aid learning. 
The Bronchiectasis Monograph substantially integrates the 
2017 ERS guidelines on management of these patients. It is 
an essential reference for anyone caring for bronchiectasis 
patients or engaged in bronchiectasis research.



Bronchiectasis
Edited by 

James D. Chalmers, Eva Polverino,
and Stefano Aliberti

Editor in Chief 
Robert Bals

Th is book is one in a series of ERS Monographs. Each individual issue 
provides a comprehensive overview of one specifi c clinical area of 
respiratory health, communicating information about the most advanced 
techniques and systems required for its investigation. It provides factual and 
useful scientifi c detail, drawing on specifi c case studies and looking into 
the diagnosis and management of individual patients. Previously published 
titles in this series are listed at the back of this Monograph.

ERS Monographs are available online at www.books.ersjournals.com and 
print copies are available from www.ersbookshop.com



Editorial Board: Antonio Anzueto (San Antonio, TX, USA), Leif Bjermer (Lund, Sweden), John R. Hurst (London, 
UK) and Carlos Robalo Cordeiro (Coimbra, Portugal).

Managing Editor: Rachel Gozzard
European Respiratory Society, 442 Glossop Road, Sheffield, S10 2PX, UK
Tel: 44 114 2672860 | E-mail: monograph@ersj.org.uk

Production and editing: Caroline Ashford-Bentley, Alice Bartlett, Neil Bullen, Alyson Cann, Jonathan Hansen, 
Claire Marchant, Catherine Pumphrey, Kay Sharpe, Kathleen Skinner and Ben Watson

Published by European Respiratory Society ©2018
September 2018
Print ISBN: 978-1-84984-097-2
Online ISBN: 978-1-84984-098-9
Print ISSN: 2312-508X
Online ISSN: 2312-5098
Typesetting by Nova Techset Private Limited
Printed by Latimer Trend & Co. Ltd
 
All material is copyright to  European Respiratory Society.  It may not be reproduced in any way including 
electronic means  without the express permission of the company.

Statements in the volume reflect the views of the authors, and not necessarily those of the European Respiratory  
Society, editors or publishers.



Contents

Preface ix

Guest Editors x

Introduction xiii

List of abbreviations  xvii

1. A patient’s perspective  1
 Marta Almagro Manero and Jeanette Boyd

2. Pathophysiology 8
 Rita Boaventura, Amelia Shoemark and James D. Chalmers

3. Identifying undiagnosed cystic fibrosis in adults with bronchiectasis 29
 Carlo Castellani and Nicholas J. Simmonds

4. Comorbidities and their impact 45
 Melissa J. McDonnell, Chris Ward and Robert M. Rutherford

5. Defining severe bronchiectasis 62
 Josje Altenburg and Pieter C. Goeminne

6. The bronchiectasis microbiome 82
 Geraint B. Rogers

7. How do we know what works? Clinical trial end-points and quality  99
 of life assessment 
 William R. Good, Lata Jayaram, Alain C. Vandal and Conroy A. Wong

8. Phenotypes and endotypes 133
 James D. Chalmers

9. Primary immunodeficiency 153
 David M. Lowe and John R. Hurst

10. COPD and asthma overlap with bronchiectasis 167
 Federico L. Dente, Maria Adelaide Roggi, Roberta Del Cesta, Eva Polverino and 
 Pierluigi Paggiaro

11. Fungal lung disease 186
 Heather Green, Pippa Newton and Andrew M. Jones

ERS  monograph

Bronchiectasis Number 81
September 2018



12. Diagnosis, classification and epidemiology of pulmonary  204
 nontuberculous mycobacterial disease 
 Timothy M. Baird and Rachel Thomson

13. Management of pulmonary nontuberculous mycobacteria disease 222 
 Steven Cowman and Michael R. Loebinger

14. Nontuberculous mycobacteria infections in patients receiving  238
 immunosuppressive agents 
 Gregory P. Ranches and Kevin L. Winthrop

15. Systemic and connective tissue diseases 254
 Anthony De Soyza

16. Diagnosis of primary ciliary dyskinesia: current practice and future  267
 perspectives 
 Amelia Shoemark and Jane S. Lucas

17. Management of primary ciliary dyskinesia: current practice and future  282
 perspectives 
 Claudia E. Kuehni, Myrofora Goutaki, Bruna Rubbo and Jane S. Lucas

18. Management of frequently exacerbating patients 300 
 Andrea Gramegna, Marta Di Pasquale and Francesco Blasi

19. Antibiotic management and resistance 312 
 Eva Polverino and Javier Perez-Miranda

20. Airway clearance techniques, pulmonary rehabilitation and  331
 physical activity  
 Beatriz Herrero-Cortina, Annemarie L. Lee, Brenda O’Neill and Judy Bradley

21. Site of care and multidisciplinary approach 353 
 Francesco Amati, Andrea Gramegna, Martina Contarini, Paolo Tarsia, 
 Angela Bellofiore, Francesco Blasi and Stefano Aliberti

22. Future directions: the next 10 years in research 371 
 Sanjay H. Chotirmall

 Case 1 388
 Andrea Gramegna

 Case 2 391
 Diego Jose Maselli

 Case 3 396
 Jessica Rademacher

 Case 4 399
 Margarida Redondo

 Case 5 403
 Patricia Chang-Macchiu and Eva Polverino

 Case 6 409
 Guillermo Suarez-Cuartin



ERS | monograph

Preface

Robert Bals

The disease area of bronchiectasis has experienced something of
a renaissance in recent years. The disease’s aetiology, as well as
the diagnostic and therapeutic approaches have been much
better defined. These advances are clinically important as they
help the diagnosis and treatment of patients with chronic cough,
a frequently reported condition. The recent developments also
highlight the heterogeneity of bronchiectasis, which often
requires complex diagnostic tests. Therapy is also multilayered
and combines strategies learned from conditions such as
chronic obstructive pulmonary disease and cystic fibrosis.

This ERS Monograph provides the reader with broad and
detailed overview of the biology of and clinical approach to
bronchiectasis. It provides in-depth information about multiple
aspects of the disease area, and includes chapters covering basic
biology and mechanistic areas, as well as microbiome analysis.
Diagnostic approaches to comorbidities and specific phenotypes
are also discussed, as well as multidisciplinary therapeutic
approaches, such as antibiotic therapy, physiotherapy and
specific therapies for known causes of bronchiectasis.

The Guest Editors, James D. Chalmers, Eva Polverino and
Stefano Aliberti, have brought together leading authors to create
a book that will prove an essential resource for those working
with bronchiectasis patients or conducting research in this area.
I would like to thank them for their hard work; I feel sure that
their book will help generate advances in diagnosis and therapy,
as well as better care for bronchiectasis patients.
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James D. Chalmers is GSK/British Lung Foundation Professor
of Respiratory Research and Honorary Consultant Respiratory
Physician at the University of Dundee/Ninewells Hospital
(Dundee, UK). He runs a regional specialist clinic for over 600
patients with bronchiectasis and is coordinator of the ERN Lung
core network for bronchiectasis. His research group investigates
clinical and translational aspects of respiratory infections in
bronchiectasis and other difficult airways diseases and he has
published widely on different aspects of the disease. He is Chair
of EMBARC (European Multicentre Bronchiectasis Registry
Audit and Research Collaboration) and chaired the 2017
European Bronchiectasis Guidelines. He is Deputy Chief Editor
of the European Respiratory Journal. In 2017, he won the
Patrick Neil Medal from the Royal Society of Edinburgh (RSE)
and the Romain Pauwels award from the European Respiratory
Society (ERS) for his contribution to bronchiectasis research.

Eva Polverino

Eva Polverino is an expert in respiratory infections and leads
research into bronchiectasis and cystic fibrosis at Vall d’Hebron
University Hospital in Barcelona (Spain).

She graduated in Medicine at the University of Naples (Naples,
Italy) and went on to specialise in pulmonology at the
University of Pisa (Pisa, Italy). After a training period at the
Hospital Clinic of Barcelona (Barcelona, Spain) focusing on
gas exchange, she gained a PhD in cardiopulmonary
pathophysiology at the University of Pisa. In 2007, she moved to
the Department of Pulmonology at the Hospital Clinic of
Barcelona, to work in the field of respiratory infections. She
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Barcelona and Associate Professor at the University of Barcelona
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Eva Polverino is an active member of several respiratory
societies: the European Respiratory Society (ERS), the American
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Cirugía Torácica (SEPAR) and the Catalan Society of
Pulmonology (SOCAP). She is currently Secretary of the ERS
Respiratory Infections Assembly, Co-Chair and member of the
Steering Committee of EMBARC (European Multicentre
Bronchiectasis Registry Audit and Research Collaboration), and
Chair of the European task force on adult non-CF
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many European, American, Latin-American and Italian
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Eva Polverino’s personal research interests focus on respiratory
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Infections from the European Respiratory Society (ERS) in 2007.
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is also chair of both the Italian Bronchiectasis Registry (IRIDE)
and the Italian Registry of Pulmonary Non-Tuberculous
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Stefano Aliberti has had over 170 peer-reviewed articles
published in the field of respiratory infections over the past
15 years. He was a member of the task force that produced the
ERS Guidelines on adult non-cystic fibrosis bronchiectasis. He is
currently an Associate Editor of ERJ Open Research, Respirology
and Multidisciplinary Respiratory Medicine.

Stefano Aliberti has been heavily involved in the ERS over the
past decade as Secretary of the Respiratory Infections Group,
Secretary and Head of the Respiratory Infections Assembly,
member of both the Research Agency and the Clinical Research
Collaborations Working Group, and now as Curriculum
Development Director.
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Introduction
James D. Chalmers1, Eva Polverino2,3 and Stefano Aliberti4,5

@ERSpublications
The ERS Monograph on Bronchiectasis provides a comprehensive guide to the investigation and
management of the disease. This book will be an essential reference for all clinicians caring for
bronchiectasis patients. http://ow.ly/Onzn30l1rI0

It is 7 years since the first ERS Monograph on Bronchiectasis was published by the
European Respiratory Society (ERS). Expertly composed by Dr Floto and Dr Haworth
from Cambridge (UK), the book became one of the most successful in the ERS
Monograph series.

It is exciting and revealing to look back at what has changed in the field since 2011. In that
time, bronchiectasis has taken on new importance in the practice of respiratory medicine.
Estimates of disease prevalence have risen up to 10 fold and continue to rise. Specialist
services for bronchiectasis have developed throughout Europe and beyond, while treatment
guidelines have become more widespread, culminating in the 2017 publication of the ERS
guidelines for management, the first international recommendations. The disease has been
“renamed” with the “non-CF” label abandoned by the majority of authors and
international societies.

Perhaps most importantly, there has been a remarkable international collaborative effort to
advance clinical care and research. More than 300 investigators have participated in the
global European Multicentre Bronchiectasis Audit and Research Collaboration (EMBARC)
project which at the time of writing has recruited more than 12000 patients. There have
been more major publications in leading general and respiratory journals in the past 7 years
than in the previous 70 years; of these, studies into the benefits of long-term macrolides
and the concept of illness severity have been the most impactful.

But this period has not been without its challenges. Alongside great progress we have met
with great disappointments in the form of the repeated failure of clinical trials to
consistently reach their primary end-points. Large-scale phase 3 trials into mucoactive
drugs and particularly inhaled antibiotics have led to frustration, as drugs which appear
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beneficial in clinical practice fail to reduce exacerbations or improve quality of life in
regulatory studies. The heterogeneity of bronchiectasis is almost its characteristic feature
and remains the greatest challenge both in clinical care and in designing and interpreting
research.

Patients with bronchiectasis urgently need proven therapies and better pathways of care.
This Monograph brings together a team of leading global experts to discuss the many
challenges and opportunities for the disease. Covering topics from pathophysiology,
diagnostic testing and management through to critical research topics, such as trial
end-points, this book is essential reading for anyone caring for those with the disease or
conducting research.

Disclosures: J.D. Chalmers reports receiving the following, outside the submitted work: grants for research
into COPD and personal fees from GlaxoSmithKline, Boehringer Ingelheim and Pfizer; grants for research
into COPD from AstraZeneca; grants for research into bronchiectasis and personal fees from Bayer
Healthcare and Grifols; and personal fees for consulting from Napp. E. Polverino reports receiving honoraria
for speeches from Bayer, Ismed, Grifols and Chiesi, during the current work. E. Polverino received grants and
personal fees from Chiesi, outisde the submitted work. S. Aliberti reports receiving the following outside the
submitted work: grants and personal fees from Bayer Healthcare, Aradigm Corporation, Grifols, Chiesi and
INSMED; personal fees from AstraZeneca, Basilea, Zambon, Novartis, Raptor, Actavis UK Ltd and Horizon.
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ABPA allergic bronchopulmonary aspergillosis

ACT airway clearance technique

BACI Bronchiectasis Aetiology Comorbidity Index

BAL bronchoalveolar lavage

BCI Bronchiectasis Comorbidity Index

BCOS bronchiectasis–COPD overlap syndrome

BHQ Bronchiectasis Health Questionnaire

BMI body mass index

BSI Bronchiectasis Severity Index

CF cystic fibrosis

CFTR cystic fibrosis transmembrane conductance regulator

COPD chronic obstructive pulmonary disease

CT computed tomography

E-FACED severe exacerbation FACED

FACED FEV1 (>50%=0 points, ≤50%=2 points), age (≤70 years=0 points, 

>70 years=2 points), chronic colonisation (no Pseudomonas Pseudomonas 
aeruginosaaeruginosa=0 points, P. aeruginosaP. aeruginosa=1 point), extension (less than or  

equal to two lobes affected=0 points, more than two lobes affected=1  

point), dyspnoea (<2 on the modified Medical Research Council 

dyspnoea scale=0 points, ≥2 on Medical Research Council 

scale=1 point)

FeNO fractional exhaled nitric oxide

FEV1 forced expiratory volume in 1 s

FVC forced vital capacity

HRCT high-resolution computed tomography

IBD inflammatory bowel disease

IFN interferon

Ig immunoglobulin

IL interleukin

MAC Mycobacterium aviumMycobacterium avium complex

MRI magnetic resonance imaging

MRSA methicillin-resistant Staphylococcus aureusStaphylococcus aureus
NTM nontuberculous mycobacteria

PCD primary ciliary dyskinesia

PEP positive expiratory pressure

RCT randomised controlled trials

TB tuberculosis

TNF- tumour necrosis factor-
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