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Purpose of review

To explore the latest insight of the literature on the asthma/bronchiectasis phenotype providing an updated
overview about epidemiological, clinical and biological evidence linking these two conditions.

Recent findings

An increasing body of literature has shown that the association of asthma and bronchiectasis is a frequent
phenomenon leading to a more severe disease with frequent exacerbations. The mechanisms by which the
two diseases are linked are still not well established but they share several clinical and immunological
features and many comorbidities.

Summary

The early identification of bronchiectasis through high-definition computer tomography in patients with
severe asthma is crucial in order to provide an adequate treatment for both diseases and therefore to better
control symptoms, exacerbations and infections.

Keywords

asthma, bronchiectasis, infections
Respiratory Medicine Unit, A.O.U. ‘Policlinico-Vittorio Emanuele’, Depart-
ment of Clinical and Experimental Medicine, University of Catania,
Catania, Italy

Correspondence to Nunzio Crimi, MD, Respiratory Medicine Unit, A.O.U.
‘Policlinico - Vittorio Emanuele’, Department of Clinical and Experimental
Medicine, University of Catania,Via S. Sofia,78, 95123 Catania, Italy. Tel/
fax: +0953781423; e-mail: crimi@unict.it

Curr Opin Allergy Clin Immunol 2019, 19:46–52

DOI:10.1097/ACI.0000000000000492
INTRODUCTION

Asthma is a complex and heterogeneous disease
characterized by chronic airway inflammation that
determines a variable airflow limitation, which leads
to respiratory symptoms such as cough, wheezing,
chest tightness and dyspnea of various intensities [1].

In the latest document of Global initiative for
Asthma 2018 [1], it was reiterated that the primary
goal for achieving control of asthmatic patients is
based on verification of adherence to therapy and
on identification and management of comorbidities
[2]. The latter are of various types determining a
great variability of asthma presentation, and the
lack of their recognition often explains the thera-
peutic failure and the worsening of symptoms with
more frequent exacerbations, a greater disease sever-
ity and higher healthcare costs [3

&&

].
In recent years, increasing efforts were made by

the scientific community in an attempt to identify
subgroups of patients with similar characteristics in
terms of symptoms, exacerbations, airway inflamma-
tion, response to treatment and prognosis, as the
early recognition of ‘asthma clinical phenotypes’[4]
is crucial for providing an adequate therapeutic inter-
vention tailored to the single patient based on his
predict response or risk of disease (precision therapy)
[5]. Numerous clinically relevant phenotypes were
described so far but the clinical phenotyping, at least
for severe refractory asthma, is still inadequate,
 2018 Wolters Kluwer H
probably because phenotypes description has not
been fully matched by endotype discovery [3

&&

]. Nev-
ertheless, in the systematic evaluation of patient with
potentially severe asthma, it is fundamental to dif-
ferentiate between true severe refractory asthma and
patients with difficult to control asthma in whom
symptoms are mainly because of comorbidities [6].
DEFINITION

Cough, sputum, dyspnea and frequent exacerbations
are clinical symptoms typical of asthma but they
can also occur in patients affected by bronchiectasis.

Bronchiectasis is a progressive and complex dis-
ease characterized by an abnormal and irreversible
widening of the bronchi that results in a decreased
clearance of respiratory secretions that leads to air-
flow obstruction and increased mucus production,
increasing the risk of respiratory infections that may
determine an inflammatory injury which promote
ealth, Inc. All rights reserved.
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KEY POINTS

� Asthma and bronchiectasis have several symptoms in
common and share several comorbidities and
eziopathological mechanism.

� The overlap between the two diseases may result in a
more severe disease with frequent exacerbations.

� High-definition computer tomography should be
considered in patients with severe asthma and frequent
exacerbations to rule out the copresence
of bronchiectasis.

� Tailored treatment of both diseases is crucial for
symptoms control and prevention of chronic infections.

Bronchiectasis and asthma: a dangerous liaison? Crimi et al.
the persistent colonization of pathogens in the
affected bronchi as well as denude the airways of
mucociliary structures that provide clearance of
secretions [7].

The copresence of bronchiectasis and asthma is
a not so rare combination of overlapping symptoms
and frequent exacerbations but is also one of the
least considered, not even the GINA guidelines [1]
take it into account when highlighting asthma clin-
ical phenotype and comorbidities.

Nevertheless, the recognition of coexistence of
bronchiectasis in patients with chronic airway dis-
eases and particularly with asthma is very important
as it changes the management and follow-up of
asthma alone especially in terms of exacerbations
and disease severity [8

&&

].
Considering that asthma and bronchiectasis may

coexist in many patients, a causality dilemma
remains as it is unclear whether asthma is a conse-
quence of bronchiectasis or, rather, bronchiectasis is
an underlying cause of asthma, so which came first,
the chicken or the egg? This is still an answered
question.
EPIDEMIOLOGY: PREVALENCE OF
BRONCHIECTASIS IN ASTHMA

Recently, several studies have tried to estimate the
real frequency of bronchiectasis in bronchial asthma
but the existing evidence is still conflicting and
the estimation of bronchiectasis frequency in
asthma remains wide, ranging between 0.8 and
67% [3

&&

,9
&&

,10,11
&&

], in contrast the prevalence of
asthma in patients affected by bronchiectasis is
accounted only for 3–7% [12].

A real-life US data registry reported a clinical
diagnosis of asthma in 29% of patients with bron-
chiectasis, but less than 5% of patients had a con-
firmed diagnosis of asthma [13

&

], whereas the latter
 Copyright © 2018 Wolters Kluwe
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was reported as the cause of bronchiectasis in 5.4%
of patients in a Spanish Registry Study and was
correlated to poorer lung function but less chronic
bronchial infection [14].

In a recent study, Padilla-Gallo et al. [9
&&

] inves-
tigated the prevalence of bronchiectasis in a large
cohort of 398 nonsmokers with uncontrolled mod-
erate-to-severe asthma, showing a prevalence of
28.4% in these patients; 20.6% of the patients with
moderate asthma were diagnose with bronchiecta-
sis, whereas the prevalence was higher in patients
with severe asthma (33.6%).

This wide variability is mainly because of the
heterogeneity of the published studies [3

&&

,9
&&

,
10,11

&&

,12] including the use of different radiologi-
cal methods for bronchiectasis detection, lack of
data on asthma severity when there is copresence
of bronchial dilatations, retrospective design and
small sample size. We cannot also exclude that
clinical signs of bronchiectasis are overlooked in
patients with similar pulmonary symptoms like
asthma, thanks to the diffusion and reliability of
high-definition computer tomography [4] that is
able to accurately identify minimal structural
changes, nevertheless it is well established that
patients with bronchiectasis per se are complex,
have an increased mortality [15], tend to have an
annual 8% increase in ICU admission with a high
ICU and in-hospital mortality [16].

The way the two diseases affect each other
remains unclear, but the ever more frequent find-
ings of bronchiectasis in patients with bronchial
asthma, often severe and long lasting, have gener-
ated the hypothesis that asthma can play a causative
role in the development of bronchiectasis [17,18];
however, there is also a large number of patients
with clinically relevant bronchiectasis who may
develop asthma-like symptoms [12]; all these
aspects make diagnosis, disease management and
understanding of which of the two diseases caused
the other, a real challenge.

However, undoubtedly, the published studies
[3

&&

,11
&&

] confirmed the quite frequent association
between asthma and bronchiectasis, defining a true
clinical–radiological phenotype, characterized by a
worse symptomatology and frequent exacerbations
as shown in Table 1.
IMPACT OF BRONCHIECTASIS ON
ASTHMA AND VICE VERSA: CLINICAL
ASPECTS

Recent findings [8
&&

] confirmed that patients with
asthma and copresence of bronchiectasis are older,
have a more severe disease, a nonallergic cause,
persistent asthma often refractory to conventional
r Health, Inc. All rights reserved.
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Table 1. Characteristics of patients with asthma and

bronchiectasis

Age þþþ
Duration of asthma þþþ
Smoking history þ
Allergy history þ
Allergy to Aspergillus and molds þ
Bronchial obstruction þþþ
Bronchial reversibility þ
Sputum production þþþ
Mucus purulence þþþ
Pathogens in sputum (P. aeruginosa, (Hemophilus) þþþ
Frequent exacerbations þþþ
Frequent use of antibodies þþþ
Uncontrolled asthma þþþ
Steroids resistance þþþ
FeNO>20 ppb þ
Sputum eosinophils þ
Sputum neutrophils þþþ
GERD þþþ
Chronic rhinosinusitis þþþ
Immune deficiency þþ
Response to macrolides þþ
Previous pneumonia þþþ

FeNO, fractional exhaled nitric oxide; GERD, gastroesophageal reflux; ppb,
parts per billion.

Mechanisms of allergy and adult asthma
treatment with a higher risk of exacerbations, infec-
tions and hospitalization for respiratory failure.
Moreover, asthma and bronchiectasis not only share
similar clinical symptoms (cough, sputum and dys-
pnea) but also similar underlying cause and extra-
pulmonary comorbidities, as both are associated
with rhinosinusitis, gastroesophageal reflux disease
(GERD), allergic bronchopulmonary aspergillosis
(ABPA), immunodeficiency, infections, good clini-
cal response to macrolides and more exacerbations.
Chronic rhinosinusitis

Several studies have demonstrated that both allergic
and nonallergic lower and upper airway diseases not
only coexist but are also pathogenically linked lead-
ing to the concept of the ‘united airways’, with the
inflammatory response originating in the upper
airway and expanding to the lower airway. This
association is particularly true for allergic rhinitis
and chronic rhinosinusitis (CRS) and both asthma
and bronchiectasis.

A recent Italian registry of patients with severe
uncontrolled asthma has shown that sinusitis is
observed in 37.9% of patients with severe asthma,
 Copyright © 2018 Wolters Kluwer H
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GERD in 42.1% and bronchiectasis in 13.9% of
patients [19]; the prevalence of CRS ranges from
22 to 42% and it is higher (45%) in patients with
severe asthma [20

&&

].
A recent study found a significantly higher prev-

alence (35%) of CRS among patients with bronchi-
ectasis than the prevalence of 2–5.5% reported in
the general population [8

&&

,21].
Gastroesophageal reflux disease

Chronic aspiration of oropharyngeal or gastric con-
tents may contribute to or result in both bronchiec-
tasis and asthma. GERD symptoms are present in 30–
90% of asthmatic patients [20

&&

,22], but it is very also
common in patients with bronchiectasis ranging
from 26 to 75% [3

&&

], particularly in those with non-
tuberculous mycobacteria infection [13

&

,23] and it
has been associated with poor disease control and
increased risk of exacerbation in both diseases [24

&&

].
Response to macrolides

Recent controlled trials have provided evidence that
macrolide antibiotics can reduce exacerbation rates
in individuals with asthma [25] as well as in indi-
viduals with noncystic-bronchiectasis [26]. The AZI-
SAST study [27] compared azithromycin 250 mg and
placebo given three times per week for 26 weeks in
asthma patients with a history of frequent exacer-
bations or frequent lower respiratory tract infection
or both, showing a reduction in exacerbations in
patients with noneosinophilic asthma. In a recent
randomized controlled trial (AMAZES), Gibson et al.
[28] have shown that adding oral azithromycin
500 mg, three times per week, for 48 weeks in
patients with symptomatic asthma despite treat-
ment with inhaled corticosteroid and a long-acting
bronchodilator with no history of frequent exacer-
bation was able to decrease asthma exacerbations’
frequency in both eosinophilic and noneosinophilic
asthma and reduce respiratory infections improving
health-related quality of life (QoL). Similarly, in
patients with bronchiectasis, a recent Cochrane sys-
tematic review of 11 studies on the long-term use of
macrolides has shown a reduced frequency of exac-
erbations and improved QoL [26].
Allergic bronchopulmonary aspergillosis

The copresence of asthma and bronchiectasis is also
very common in ABPA, which is an allergic condi-
tion determined by a hypersensitivity response of
the immune system to the colonization of the air-
ways by fungus Aspergillus fumigatus characterized
by mucus accumulation in the bronchial lumen,
ealth, Inc. All rights reserved.
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bronchiectasis, pulmonary infiltrates and uncon-
trolled asthma. Nearly, 25% of asthmatic patients
are sensitized to A. fumigatus antigen but the preva-
lence of the disease is about 1% in asthmatic
patients raising up to 5% in patients with severe
asthma and of 0–11% of patients with bronchiecta-
sis [29]. Recently, it has been shown that in asth-
matic patients with bronchiectasis, in the absence of
sufficient criteria of ABPA, the increased IgE levels
could be due to fungal colonization or infection
[30], strengthening the relationship between bron-
chiectasis and fungi-sensitized asthma.
Immunodeficiency

The concomitant presence of immunodeficiency is
common in patients with bronchiectasis, increasing
the susceptibility to recurrent or persistent infec-
tions and bronchial wall inflammation, hence addi-
tional examination to rule out the presence of
immune deficiency in these patients is recom-
mended by international guidelines [7]. A recent
study [31] investigated the association of primary
immune deficiency and chronic respiratory disor-
ders, suggested that not only bronchiectasis, but
also asthma represents a common complication
(33–47%) of immune deficiency diseases, therefore
in the presence of long-lasting asthma symptoms
and frequent infections, an underlying antibody
deficiency should be investigated. Even though, it
has to be considered that any severe asthma patients
has been treated with systemic corticosteroids,
which can determine a decrease in immunoglobulin
levels. Interestingly, Lujan et al. [32] showed that
steroid-dependent asthma patients have an
increased risk of developing bronchiectasis (15%)
compared to asthma patients not treated with corti-
costeroids (4%) and this was because of a higher
severity of the disease resulting from a more severe
inflammatory level, bronchial remodeling and
impairment of mucociliary clearance.
Exacerbations

Thepresenceofbronchiectasis per se is a risk factor for
asthmatic exacerbation as the reduction of muco-
ciliary clearance and hypersecretion of mucus con-
tribute to worsening the airflow obstruction caused
by the mucus itself, which can act as an asthma
trigger [11

&&

]. Moreover, asthmatic patients with
bronchiectasis may be treated with ‘excessive ther-
apy’ and considered to have symptoms refractory to
the ‘conventional’ asthma treatment. Furthermore,
bronchiectasis can contribute to severe pulmonary
complications in asthmatic patients like chronic
respiratory failure. Moreover, as bronchiectasis is a
 Copyright © 2018 Wolters Kluwe
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complex chronic disease, a multidisciplinary with
specialists to develop an individualized patient man-
agement plan would provide advanced planning
should the patient’s condition worsen [33].
INFLAMMATORY RESPONSE AND
MECHANISM INVOLVED IN ASTHMA
WITH BRONCHIECTASIS

The exact pathophysiological mechanism involved
in the genesis of bronchiectasis in patients with
asthma is still unknown, and this is mainly because
of the lack of animal models to study the cause of
this disease [34], even though asthma and bronchi-
ectasis shared several inflammatory mechanisms
that may influence one disease to the other. It is
well recognized that eosinophilic inflammation is
the most commonly described inflammatory phe-
notype in patients with asthma; however, a subset of
patients with neutrophil-dominated inflammation
has also been identified [35]. The neutrophilic air-
way inflammation has been associated with severe
asthma in the context of nontype 2 inflammation;
however, neutrophils have been also detected in the
airways of allergic asthmatic patients, especially
during exacerbations [36]. Hence, while neutrophils
have an important role in pathogen elimination, the
presence of persistent neutrophilia and the associ-
ated production of chemokines and proteases may
determine airway injury and obstruction, mucus
hypersecretion and airway remodeling (Fig. 1).
Notably, high sputum neutrophil counts showed
to be associated with a poor response to treatment
with inhaled corticosteroids, with a greater disease
severity [36], differences in microbiota composition
that may increase the risk of lung infections [37] and
recurrent infections [38]. An excessive neutrophilic
airways inflammation is also typical of bronchiecta-
sis; Tsikrika et al. [39] have recently shown in a small
cohort of patients with bronchiectasis that those
with neutrophilic inflammation in the sputum
showed greater radiological severity, a more pro-
nounce level of IL-8 in sputum supernatant, a lower
bronchodilator reversibility and chronic coloniza-
tion of Pseudomonas aeruginosa, conversely patients
with eosinophilic inflammation in the sputum are
characterized by a greater level of FeNO and IL-13 in
sputum supernatant and a greater degree of bron-
chial obstruction. In a recent Spanish study [9

&&

], a
score called NOPES (FeNO, Pneumonia, Expecto-
ration, Severity) was developed with the aim of
predicting the presence of bronchiectasis in patients
with asthma and based on the FeNO value
(FeNO<20.5 ppb) the score is able to discriminate
among three groups of patients based on the pres-
ence of previous pneumonia, the presence of daily
r Health, Inc. All rights reserved.
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FIGURE 1. Pathophysiological hypothesis of the mechanism involved in patients with asthma and bronchiectasis.

Mechanisms of allergy and adult asthma
expectorations and severity of asthma with a good
specificity (95%), a negative predictive value of 76%
and a positive predictive value of 67% for NOPES
value more than 2. Moreover, in both diseases, an
increased activity of neutrophil elastase and greater
level of matrix metalloproteinase 9 have been
reported [40,41], and are responsible of lung tissue
damage and remodeling. Less attention has been
paid by the scientific community on the variant of
asthma with bronchial hypersecretion; recent find-
ings showed that this subset of patients has a more
severe and uncontrolled disease [42], with poor QoL
as well as a predominantly nonallergic inflamma-
tory phenotype. Crespo-Lessmann et al. [43] showed
that hypersecretory asthmatic patients were older,
had greater disease severity, increased bronchial
obstruction, use greater doses of inhaled steroids,
have a higher proportion of nasal polyposis, less
asthma control, lower QoL, a greater number of
emergency room visits and a greater need for short
courses of oral corticosteroids in the previous year,
negative prick test, lower levels of IgE, lower
 Copyright © 2018 Wolters Kluwer H
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albumin levels in peripheral blood and lower levels
of lymphocytes. Moreover, a strong inverse relation-
ship between mucus plugs score based on visual
assessment of multidetector computed tomography
scans and FEV1 values [44] was found, confirming
that hypersecretions may worsen airflow obstruc-
tion and become a trigger of asthma [11

&&

].
CONCLUSION

It is still unclear whether asthma is a consequence of
bronchiectasis or, rather, bronchiectasis is an under-
lying cause of asthma.

Nevertheless, the association of the two diseases
will have clinical implications for more frequent
chronic infections and disease severity. Therefore,
a high-definition computer tomography scan of the
thorax must be performed in all patients with severe
asthma complaining chronic cough with sputum,
frequent exacerbations, in order to eventually iden-
tify bronchiectasis. If asthma and bronchiectasis
coexist, patients must receive treatment for both
ealth, Inc. All rights reserved.
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diseases, not only pharmacological therapy but
also physiotherapy [45], to promote drainage and
expectoration in order to control symptoms and
infections.
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