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ABSTRACT

Bronchiectasis is an increasingly recognised respiratory condition with limited therapeutic options and a complex spectrum of clinical manifestations that invariably
includes chronic cough. As the primary presentation of bronchiectasis in most cases, chronic cough and its mechanistic underpinnings are of central importance but
remain poorly understood in this setting. Bronchiectasis is also increasingly identified as an underlying cause of chronic cough highlighting the interrelationship
between the two conditions that share overlapping clinical features. Several therapeutic approaches have illustrated positive effects on bronchiectasis-associated
cough, however, more focused treatment of heterogeneous cough subtypes may yield better outcomes for patients. A current challenge is the identification of
bronchiectasis and cough endophenotypes that may allow improved patient stratification and more targeted therapeutic matching of the right treatment to the right
patient. Here we discuss the complex disease phenotypes of bronchiectasis and their interrelationship with cough while considering current and emerging treatment
options. We discuss some key cough promoters in bronchiectasis including infection, allergy and immune dysfunction.

1. The bronchiectasis ‘challenge’

Bronchiectasis is an increasingly recognised respiratory syndrome
defined by permanent and irreversible dilatation of the bronchi [1].
Cole's vicious cycle remains the central model of disease pathogenesis
whereby a self-perpetuating cycle of infection and inflammation pre-
cipitates damage to the bronchial wall leading to impaired mucociliary
clearance and predisposition to recurrent infection. The primary clin-
ical presentation of bronchiectasis includes chronic cough and recurrent
respiratory infections responsible for the increased inflammation,
airway damage and shortness of breath with eventual lung function
decline, respiratory failure and death [1]. An increased awareness of
disease heterogeneity, including its presence in overlap syndromes has
brought renewed focus upon potential underlying molecular en-
dophenotypes that may better define specific disease traits and subtypes
amenable to treatment [2-5]. Endotypes represent disease presenta-
tions characterised by distinct functional or pathobiological mechan-
isms. Critically, a clinical phenotype can demonstrate multiple en-
dotypes while a single endotype may be present in more than one
clinical phenotype. This inherent disease heterogeneity and its geo-
graphic variability are recognised as a major barriers to success in
clinical trials and questions remain over how to better stratify patients
for targeted therapy to improve clinical outcomes [1,6]. A recent ex-
ample is the failure to reproduce findings between two replicate clinical
trials that recruited from geographically different regions. RESPIRE1:
recruited patients from Europe, North and South America, Australia and
Japan while RESPIRE2 focused on Asian and Eastern Europeans [6-8].

* Corresponding author.
E-mail address: schotirmall@ntu.edu.sg (S.H. Chotirmall).

https://doi.org/10.1016/j.pupt.2019.101812

In addition, only modest benefit from directed pathogen-drug treatment
is observed, which appears in contrast to that expected from Cole's vi-
cious cycle hypothesis. This likely reflects the complexity of this disease
of which infection is only one of many other pulmonary, extra-pul-
monary, aetiological and environmental factors influencing disease
[3,9,10]. Newer emerging models such as the ‘vicious vortex’ proposed
by Flume and colleagues perhaps offers a more complete picture of
disease pathogenesis [9]. As such, improved patient stratification and
identifying disease endophenotypes that respond optimally to therapy
has become a key focus of current bronchiectasis research [3]. While
work has been published on the pathophysiology of cough phenotypes,
the driving factors in bronchiectasis remain to be well defined [11-14].
Although cough is important for lung homeostasis, irritants and mi-
crobes causing inflammation can aberrantly prime neuro-immune
pathways leading to excessive cough and tissue damage, a process re-
quiring detailed study in bronchiectasis. The identification of specific
cough phenotypes in bronchiectasis would provide scope for potential
cough-directed interventions and further our understanding of this
complex disease without a currently licensed therapy and where up to
half of all cases remain idiopathic.

2. Cough in bronchiectasis

While a small but significant proportion of chronic cough (2-4%) is
attributable to bronchiectasis, almost all patients with bronchiectasis
(>90%) present with persistent cough [15-17]. Bronchiectasis is
therefore an important contributor to the diagnostic spectrum of
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chronic cough: a comparatively heterogeneous pathology associated
with over 100 disorders [18]. In parallel, chronic productive cough is
an important clinical manifestation of bronchiectasis and the first re-
cognised symptom in many cases antecedent to a confirmatory diag-
nosis [1,16,19]. Given its central importance in the diagnosis and pa-
thology of bronchiectasis, a clearer understanding of its mechanistic
underpinnings is desirable. The importance of cough in bronchiectasis
is illustrated by implementation of the Leicester Cough Questionnaire
(LCQ); a measure of cough symptoms that has been validated in
bronchiectasis and correlates with disease severity reflecting the un-
derlying association between cough and disease progression [20]. More
recent evidence corroborates this finding, highlighting objectively
monitored cough frequency as an important predictor of sputum pro-
duction and exacerbations (though not lung function) in bronchiectasis
[21]. Indeed, such is the importance of cough, specifically cough hy-
persensitivity, that it has been advanced as a ‘treatable trait’ of
bronchiectasis and proposed as a potential target of individualised
therapies to alleviate cough in particularly symptomatic individuals
[3,10]. Therapies such as use of antitussives, inhaled corticosteroids
(ICS) or chest physiotherapy may therefore alleviate symptoms in in-
dividuals with problematic cough if appropriately targeted [10,22].
While bronchiectasis mandates multifaceted management with con-
sideration of heterogeneous clinical features, co-morbidities, micro-
biology, inflammation and therapeutic responses, cough remains an
important common phenotypic trait but also a key symptom in the
definition of a bronchiectasis exacerbation — a major endpoint applied
in almost all clinical trials and an important prognostic indicator of
disease progression [23,24].

3. The inter-relationship between cough and bronchiectasis

Both chronic cough and bronchiectasis exhibit comparable aetiolo-
gical profiles and illustrate high prevalence rates of idiopathic aetiology
(Table 1) [1,13]. This further underscores the shortcomings in our
understanding of both conditions and the need for greater diagnostic
resolution [3,18]. In a large study of chronic cough among the general
adult population, bronchiectasis was identified as the highest ranked
risk factor at the individual level (according to age-adjusted odds ratio),
followed by asthma, occupational exposure to dust or fumes, airflow
limitation and gastro-oesophageal reflux disease (GORD) [15]. These
latter conditions also co-exist in bronchiectasis where asthma, GORD
and airflow limitation (i.e. COPD) are themselves recognised as im-
portant co-morbidities highlighting the potentially overlapping under-
lying pathology between cough and bronchiectasis (Table 1) [25].
While associated risks of occupational exposure to dust or fumes re-
mains to be clearly demonstrated in bronchiectasis, a case cross-over
study has linked exacerbations in bronchiectasis to fluctuations in

Table 1
Major aetiologies of chronic cough and bronchiectasis.

Chronic cough Bronchiectasis

Idiopathic [12-42%] [89]

Acute/Chronic infection [13-27%]
[27]

Cough variant asthma [10-59%]
[13]

Cigarette smoking [22-48%] [15,91]

Occupational exposure to dust/
fumes [7-15%] [15]

Idiopathic [7-74%] [28]
Post-infective [10-50%] [28]

Asthma [1%] [90]

Immune dysfunction [5%] [90]
Primary Cilliary dyskinesia [3%] [90]

Allergic bronchopulmonary aspergillosis
[3%] [90]

GORD [1%] [90]

COPD [4%] [90]

Cystic fibrosis [1%] [90]

Rhinosinusitis [27-70%] [93,94]
Sinobronchial disease [25% - Japan] [96]

GORD [5-73%] [13]

COPD [19-26%] [91,92]

Bronchiectasis [2-4%] [15,17]

Rhinosinusitis [6-93%] [13]

Sinobronchial disease [17% - Japan]
[95]
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outdoor air pollution adding to the body of literature on air quality and
respiratory illness further serving to highlight aetiological overlap be-
tween these conditions [26]. The central importance of microbes and
microbial infection in both conditions is another common feature re-
flected in epidemiological work. The most commonly cited cause of
chronic cough is respiratory infection while up to 50% of bronchiectasis
is classified as ‘post-infective’ (Table 1) [27,28]. These observations
reflect the fundamental role of cough in the clearance of potentially
harmful microbes and maintaining lung homeostasis while highlighting
its clearly aberrant status in bronchiectasis. Though infectious causes of
cough generally remain unresolved, bacterial pathogens including
Bordetella pertussis, Bordetella parapertussis, Mycoplasma pneumonia and
Chlamydophila (Chlamydia) pneumoniae are most frequently identified
[29]. Fungi are also implicated, triggering cough hypersensitivity via
activation of allergic responses, while viral causes of neural dysfunction
following respiratory infection have been linked to aberrant cough
sensitisation that persists beyond initial infection [30,31]. The primary
bacterial species identified in bronchiectasis include Haemophilus in-
fluenzae and Pseudomonas aeruginosa and their detection has a major
bearing on antimicrobial treatment choices [32]. The importance of
microbes in bronchiectasis is further substantiated through culture-in-
dependent analysis of the lung microbiome illustrating the influence of
macrolide therapy on microbiome composition and the association of
microbial consortia with important clinical outcomes including ex-
acerbation [33,34]. Work from our group and others has extensively
characterised the fungal component of the bronchiectasis microbiome
(the Mycobiome) and highlights a high frequency of fungal sensitisation
associated with worsening disease severity, lung function and exacer-
bations [35]. In chronic cough, microbiome analysis has been applied
to paediatric patients which has illustrated an increased abundance of
commensal taxa in the lower airway and the potential association of
specific microbiome signatures with particular patients including
asthma, bacterial bronchitis or neurologically impaired orally fed sub-
jects [36]. These observations highlight the potential for characterising
cough endotypes based on microbiome analysis, however, the specific
influence of the microbiome in bronchiectasis-associated cough remains
to be defined. Asthma is an important bronchiectasis comorbidity
complicating its diagnosis and treatment particularly in cases of
asthma-bronchiectasis overlap syndrome (ABOS). Asthma itself how-
ever exhibits strong associations with chronic cough most notably in
cough-variant asthma where cough is the predominant symptom
[13,25]. While not a strong predictor of bronchiectasis, cigarette
smoking is a significant risk factor for chronic cough. Smoking does
predispose however to chronic obstructive pulmonary disease (COPD)
and bronchiectasis-COPD overlap syndrome (BCOS) [37]. Smoking may
therefore importantly underlie some subtypes of cough (COPD-asso-
ciated cough) which on occasion relate to bronchiectasis (e.g. BCOS)
[18,37]. Some aetiologies are distinct to bronchiectasis and include
immune dysfunction; primary ciliary dyskinesia, allergic broncho-
pulmonary aspergillosis and cystic fibrosis while bronchiectasis itself
represents an important cause of chronic cough (Table 1). Rhinosinu-
sitis is of relevance to both disease states; reported in up to 93% of
chronic cough patients and in 84% of patients with idiopathic
bronchiectasis [38,39]. Nasal sections associated with rhinosinusitis
triggers excessive coughing perpetuating a chronic disease state of re-
levance to bronchiectasis where co-existing rhinosinusitis associates
with increased exacerbations and high rates of allergy [40,41]. Given
these observations, the association of particular cough phenotypes such
as those driven by rhinosinusitis could represent one of several distinct
cough subtypes that occur in bronchiectasis. Sinobronchial disease,
associated with both cough and bronchiectasis, and of high prevalence
in Japan, is an example reflecting geographic or environmental influ-
ences on underlying aetiology (Table 1). While known aetiologies of
bronchiectasis intersect with those of chronic cough, their influence on
cough in bronchiectasis remains unclear given the lack of dedicated
study directly assessing such associations (Fig. 1).
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Fig. 1. Factors influencing cough in bronchiectasis. Aetiological, therapeutic
microbiological and neuro-immunological influencers of cough in bronch-
iectasis are indicated. Plus and minus symbols illustrate the nature of the effect;
(+) = an increase in cough symptoms, (—) = a decrease in cough symptoms.
White circles indicate influences supported by studies where cough was speci-
fically measured. Grey circles indicate presumed influences based on other
associated disease severity measures or observations confirmed in chronic
cough that may be applicable in bronchiectasis but require dedicated in-
vestigation.

4. Treating cough in bronchiectasis: non-pharmacological
approaches

The most widely accepted treatment for bronchiectasis-associated
cough is physiotherapy emphasising pulmonary hygiene and airway
clearance [16,42]. The rationale for this is enhancement of the muco-
ciliary escalator with consequent removal of purulent airway secretions
which subsequently reduces the burden of inciting microbial pathogens
and inflammation [1]. Initial work by Murray et al. demonstrated im-
provements in Leicester Cough Questionnaire (LCQ) scores following
chest physiotherapy using an oscillatory positive expiratory pressure
device [43]. This generated important evidence as appraised in a Co-
chrane review on the subject concluding overall positive effects albeit
with the recommendation that further confirmatory trials be conducted
to support the evidence base [42,43]. Subsequent studies support the
use of positive expiratory pressure in bronchiectasis with improvement
of cough [44,45]. From a mechanistic perspective, the use of positive
expiratory pressure devices improves mucus transport by coughing and
contributes to the reduction in total number of inflammatory cells seen
in respiratory secretions in bronchiectasis [46,47]. Recent work has
shown the positive impact of high-intensity inspiratory muscle training
on cough as seen in declining (better) LCQ scores post therapy [48].
This suggests improvement to respiratory muscle strength which en-
hances respiratory secretion transport properties and a resulting bene-
ficial impact on cough.

5. Treating cough in bronchiectasis: pharmacological approaches
5.1. Antimicrobial therapy

Despite weak empirical evidence and the lack of success of several
large clinical trials in bronchiectasis, antibiotics remain a therapeutic
option for the treatment of bronchiectasis associated infection in se-
lected patients [32,49]. Disappointing outcomes seen in clinical trials
investigating inhaled antibiotic formulations raise concerns over trial
design itself as well as our appreciation of disease complexity and
heterogeneity. Concern surrounds the use of exacerbations as a clinical
trial endpoint that overlooks other important disease measures in-
cluding cough frequency and severity [50]. To date, macrolides have
shown greatest promise in the treatment of bronchiectasis demon-
strating a reduction in exacerbations compared to placebo, however,
with selection of increased antibiotic resistance [51,52]. While no effect

Pulmonary Pharmacology & Therapeutics 57 (2019) 101812

of macrolides on cough was observed in these studies, macrolides have
shown some efficacy in treating cough among patients without
bronchiectasis suggesting their potential suitability, if appropriately
targeted to specific bronchiectasis-cough subtypes [53,54]. As such,
cough in bronchiectasis may benefit from a more directed, focused and
personalised therapeutic approach. However current guidelines, and
most clinicians do not support targeted use of macrolides for cough
given the absence of larger trials investigating their use for this specific
purpose in bronchiectasis. Given the observed role of fungi in both
bronchiectasis and chronic cough, antifungal therapy represents an
additional therapeutic avenue for investigation. While data remains
limited, Ogawa et al. have demonstrated a positive effect of low-dose
itraconazole therapy [55]. Effects were most pronounced in specific
patient subgroups — such as those colonised by basidiomycetous fungi —
reinforcing the importance of microbiology and the targeted, persona-
lised approach likely required. The potential application of antifungal
therapeutics in bronchiectasis should however be targeted to specific
disease subtypes, such as those driven by fungal allergy and, here, the
identity of the inciting fungal species may be critically important
[4,5,10,35,56].

5.2. Vitamin D supplementation

Vitamin D is a central modulator of both innate and adaptive im-
mune responses [57]. Potential immunological functions of Vitamin D
include direct down-regulation of pro-inflammatory cytokines IL-8, IL-6
and TNF-q, direct up-regulation of regulatory cytokines IL-10 and in-
hibition of MAPK and NF-«xB innate and inflammatory pathways with
major implication for respiratory disease [58]. Deficiency in Vitamin D
leads to increased autoimmunity and susceptibility to infection and has
been reported in 50% of bronchiectasis patients in the UK where it is
associated with higher frequencies of exacerbation and infection,
however, it remains unclear if Vitamin D deficiency in this setting is
associated with or is a consequence of inactivity in bronchiectasis [59].
Early bronchiectasis studies have illustrated favourable outcomes with
supplementation including improvements in LCQ suggesting a direct
benefit to cough in this setting [60]. Vitamin D supplementation
therefore represents an interesting area for future investigation in terms
of its therapeutic potential in bronchiectasis. While less is known about
the role of Vitamin D in chronic cough, lower serum levels are reported
in children with cough and the associated protection from respiratory
infection afforded by Vitamin D supplementation is supported [61,62].
Together, these data support further investigation in regard to Vitamin
D supplementation and cough in bronchiectasis.

5.3. Statins

Statins are members of a pharmaceutical class with a primary in-
dication of lowering serum cholesterol. Statins exert powerful im-
munological effects and have antimicrobial properties [63,64]. Given
these pleiotropic effects, the potential therapeutic application of statins
to other conditions including respiratory disease has been studied [63].
While mechanisms by which statins exert effects in bronchiectasis re-
mains unclear, significant improvements are seen in LCQ in patients
treated with atorvastatin versus placebo. These improvements occur in
association with reductions in sputum neutrophils and inflammatory
markers IL-8 and C-reactive protein [65]. Interestingly, improvements
in cough were not observed in patients colonised with P. aeruginosa
emphasising the potential impact of microbiology and microbiome
composition on treatment outcome [66]. Currently however, use of
statins is not recommended as a bronchiectasis treatment option given
the small sample size of trials, potential high rates of adverse events in
treatment groups and, inconsistencies in their reported findings [32].
Conversely, use of Angiotensin-converting enzyme (ACE)-inhibitors
induce cough [67]. While the burden of ACE-inhibitor-induced cough
remains to be determined, it has some contribution in bronchiectasis
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given the higher associated cardiovascular disease prevalence [68].

5.4. Antitussives

The evidence for antitussive use in bronchiectasis is lacking and
potential benefits must be weighed carefully against the potential for
sputum retention that could further promote infection. In contrast,
antitussive agents have been extensively investigated in cough where
their use represents a therapeutic mainstay for treatment of a heigh-
tened cough reflex [69]. Cough-suppressant drugs function by targeting
either hypersensitisation of the central nervous system or the peripheral
receptors that instigate the cough response; mainly the transient re-
ceptor potential (TRP) ion channels and nociceptive sensory neurons
that orchestrate cough reflexes and the release of pro-inflammatory
neuropeptides [70]. As such, cough therapies are divided into centrally
acting agents such as opioids (targeting the neural sensitisation in the
central nervous system) and receptor agonists (that target the periph-
eral receptors involved in stimulation of the cough response) [69,70].
The active area of cough-suppressant neuromodulator research may
have relevance to bronchiectasis, as novel antitussive therapies to al-
leviate cough hypersensitivity may in fact prove efficacious in this
setting although further work is required [71]. While central and per-
ipheral neuro-immunological triggers of cough remain to be delineated
in bronchiectasis, they are clearly perturbed given the hypersensitisa-
tion observed in bronchiectasis, and therefore represent potential tar-
gets for cough suppressant therapy (Fig. 1). Non-pharmacological
cough suppression techniques for bronchiectasis should also be noted
since volitional cough suppression, encouraged through physiotherapy,
can achieve the same effect — reduction of cough symptoms. Whether
this represents a viable therapeutic strategy in the context of bronch-
iectasis remains to be robustly validated but emerging evidence has
shown promise for both pharmaceutical and non-pharmaceutical ap-
proaches for selected bronchiectasis patients [72].

6. Should cough itself be a clinically measured endpoint in
bronchiectasis?

Cough in bronchiectasis exists as a prelude to formal diagnosis and
as a correlate of worsening disease. Despite this, most clinical trials
have thus far focused on exacerbation as a primary clinical endpoint
while cough symptoms or cough frequency rarely measured may serve
an alternative and powerful clinical indicators [50,73] Wearable tech-
nologies such as acoustic cough monitors can further enhance cough
assessment by more robustly capturing symptoms and offering a more
accurate objective and holistic alternative to self-reported cough scores
with widespread application for clinical trials and longitudinal studies
[21,74,75]. While exacerbations are a major focus of bronchiectasis
research, cough is a burdensome symptom for patients with significant
impact on quality of life [50]. Revisiting the assessment of cough as a
clinical endpoint, perhaps with incorporation of enhanced monitoring
via emerging wearable technologies, may allow assessment of ther-
apeutic effects with greater precision compared to the status quo of
exacerbation rates or self-reported cough questionnaires. While several
clinical trials in bronchiectasis use questionnaires incorporating cough-
related sections, they generally report aggregate symptom scores. We
propose that re-analysis of such trial data, particularly those evaluating
macrolides and inhaled antibiotics, may provide important information
regarding the particular impact of these drugs on cough-specific do-
mains. A better understanding of cough subtypes and mechanisms in
bronchiectasis may ultimately provide new or improved clinical trial
selection criteria and end-point measures that require careful assess-
ment in bronchiectasis given the already mixed outcomes of several
(largely unsuccessful) clinical trials [73].
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7. Cough promoters in bronchiectasis

Bronchiectasis exhibits heightened cough sensitivities — a condition
associated with several respiratory disease states — measured as re-
sponse to the cough-stimulating agent capsaicin [76-78]. The cough
response to capsaicin is mediated via slow-conducting, unmyelinated,
jugular ganglia neurons (nociceptors) and may be elevated by aberrant
inflammation associated with pulmonary disease that activates and
sensitises cough neural pathways [11]. While observed associations
between cough and disease severity may reflect the need to clear excess
secretions caused by infection, an elevated cough sensitivity suggests a
more fundamental change to cough physiology in bronchiectasis as
opposed to a clearing response to recurrent infection or inflammatory
cues. The cough response in bronchiectasis is primed and easily trig-
gered leading to an enhanced cough reflex, which contributes to pa-
thological progression. In this regard, the treatment of cough, or its
direct causes alone may not solely alleviate symptoms but arrest further
airway damage resulting from an aberrant cough response [14]. The
heightened cough sensitivity seen in bronchiectasis associates with
several notable clinical parameters including duration of bronchiectasis
symptoms, worsening HRCT score, increased sputum volume, higher
bronchiectasis severity index (BSI) and sputum purulence as well as
sputum culture positivity for P. aeruginosa [78].

7.1. Microbial cough promoters

A prime example of the bacterial promotion of cough in bronch-
iectasis is the association between cough and P. aeruginosa, which in
itself is interesting in the context of microbial contribution to distinct
cough phenotypes. In contrast to P. aeruginosa-colonised patients, re-
duced cough symptomology is apparent in those who exhibit non-tu-
berculous Mycobacteria (NTM) culture positivity [79]. Though un-
reported, the cough sensitivity status of NTM-colonised bronchiectasis
patients compared to those dominated by P. aeruginosa or other relevant
microbes would be an interesting comparison for future investigation as
differences in sensitivity may be linked to differing microbial profiles in
bronchiectasis. In support of this, animal studies have demonstrated
that sentinel cough-mediating nociceptor sensory neurons residing in
the lung can orchestrate distinct host responses in the presence of
specific bacteria [80]. This provides a plausible framework for the
emergence of specific microbe-driven cough phenotypes in bronch-
iectasis. The role of fungi in bronchiectasis remains an active area of
research by our group and others [35,81-83]. The presence of fungi, in
particular those of the genus Aspergillus, is of clear clinical significance
in bronchiectasis and associated with a spectrum of disease phenotypes
that range from chronic pulmonary aspergillosis (CPA), asymptomatic
colonisation, fungal sensitisation and allergic bronchopulmonary as-
pergillosis (ABPA) [81,83]. The presence of these immunological
manifestations associate with disease severity, lung function decline
and exacerbation even in apparently stable patients [35]. As the role of
fungi on cough in bronchiectasis remains to be fully explicated, the
impact of fungal-driven immune responses on neuro-immunological
cough pathways are a potential area for future work. Viruses, also im-
plicated in bronchiectasis, remains to be precisely defined in their role
in disease and influencing cough. Among those reported are cor-
onavirus, rhinovirus, and influenza A/B, which exhibit higher pre-
valence during exacerbation [28,84]. A conclusive association between
viruses and cough remains to be confirmed in bronchiectasis however,
the established relationship between viruses and hypersensitivity in
chronic cough suggests that this area is important for future epide-
miological and mechanistic studies in the setting of bronchiectasis [85].

7.2. Immunological cough promoters

Airway secretions in bronchiectasis are dominated by neutrophils
and associated cytokines including, TNF-a, IL-B, IL-8 and neutrophil
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elastase among other neutrophil-associated products [86]. Precise
pathways by which this immunological milieu drives cough in the
setting of bronchiectasis remains to be established however known
neuro-immunological pathways of cough are likely involved. Pathogen-
incited inflammatory events likely impinge on stimulation of peripheral
vagal sensory nerves responsible for the cough reflex that harbours
many immune receptors at their neuron terminals [11,87]. The con-
stant barrage of inflammatory signals in the bronchiectatic airway is
likely to trigger these neuronal pathways that would otherwise remain
silent, possibly explaining the heightened cough hypersensitivity ob-
served in bronchiectasis and the potential establishment of central hy-
persensitisation via neuro-inflammatory triggers (Fig. 1). This likely
begins by immunologic excitation of pulmonary sensory neurons by
microbial airway triggers. Work by Baral et al. highlights the role
played by nociceptors in suppression of neutrophil recruitment, an
observation with important implications in respect to neutrophillic
immunopathology seen in bronchiectasis [80]. The specific airway
immune profile in bronchiectasis likely has direct consequences for
cough hypersensitivity and cough phenotypes in bronchiectasis. Re-
cently, our group has explored the role of sensitisation and allergy in
bronchiectasis and identified high levels of atopic sensitisation, even in
stable patients [5]. These observations have parallels with global atopic
tendency in patients with chronic cough reflecting the central role of
fungi and other allergens in allergic respiratory disease where cough is
a predominant symptom [30] Importantly, our work also characterised
the airway immune profile in bronchiectasis and revealed the existence
of two distinct ‘immuno-allertypes’ defined by specific immune profiles.
These distinct inflammatory profiles in the lungs of stable bronch-
iectasis patients provide insight into the potential inflammatory pro-
moters of cough hypersensitisation. Notably, the more severe fungal-
driven pro-inflammatory (FDPI) immuno-allertype is characterised by
pro-inflammatory signals including tumour necrosis factor a (TNF-a),
which itself has an established role in potentiating the effect of rat
neuronal TRP ion channels to capsaicin contributing to airway hy-
perresponsiveness [88]. Further immunological characterisation of the
bronchiectasis airway and the influence of specific cytokine patterns on
hyperresponsiveness may in future shed light on neuro-inflammatory
pathways that drive cough hypersensitivity in bronchiectasis.

8. Conclusions

Cough and bronchiectasis are remarkable in their heterogeneity of
clinical phenotypes. As a strong risk factor for cough, bronchiectasis
may be viewed as a cough subtype amenable to specific treatment.
From the bronchiectasis standpoint, cough is a ubiquitous symptom and
the question of whether specific cough phenotypes merit particular
attention as treatable traits of disease is an important one. Neuronal
pathways of cough driven by inflammatory mediators have been de-
scribed in great detail but remain to be fully assessed in bronchiectasis.
Emerging molecular endophenotyping in bronchiectasis is uncovering
microbial and immunological disease signatures that may explain
cough hypersensitivity responses in this setting. Confirmation of cough
subtypes in bronchiectasis could in future provide scope for novel
therapeutic approaches, such as the targeted application of novel
neuro-immune therapies already in development for chronic cough.
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