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Updated Position Statement - Intfroduction

The objective of Updating the CICADA Position Statement is to address Priority Areas 3:
Diagnosis, management, and care (Knowledge franslation) of the National Strategic Action
Plan for Lung Conditions (2019). A key action within this priority area is the ongoing revision,
dissemination and implementation of evidence-based clinical practice guidelines and tools
for lung conditions.

The first version of the CICADA Position Statement - CICADA: Cough in Children and Adults:
Diagnosis and Assessment, Australian Cough Guidelines summary statement — was led by Prof
Peter Gibson and Prof Anne Chang in collaboration with relevant clinicians and academics
representing a multidisciplinary approach. For this second version of the guidelines a similar
multidisciplinary expert committee was established that included clinicians, academics, allied
health experts and consumers.

Expert Committee Membership

Co-Chairs: Assoc Prof Julie Marchant and Prof Peter Wark

Topic Leads:
¢ Overview including prevalence and risk factors — Dr Jennifer Perret
¢ Neurophysiology and Future directions — Prof Stuart Mazzone*

¢ Overdll approach to diagnosis assessment (including cultural safety and security and
the role of a multidisciplinary team approach) — A/Prof Andre Schultz

e Children - Prof Anne Chang*
e Adults — Prof Peter Wark

Committee and Working Group Members

Assoc Prof Anne Vertigan*

Prof Anne Holland

Prof Sheree Smith

Prof Shyamali Dharmage

Prof Maree Toombs

Adj Assoc Prof Debbie Rigby

A/Prof Johnson George

Dr Helen Petsky

Dr Danielle Wurzel

Dr Jennifer Mann

Dr Kerry-Ann O'Grady

Assoc Prof Emma Kennedy

Dr David King

Dr Jonathan Pham

Mrs Lesley Versteegh

Rebecca Dingle (Consumer member)
Naomi Fitzakerley (Consumer member)
Mearon O'Brien (LFA Guidelines Manager)

*Original authors from CICADA Summary Statement 2010
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Guidelines Development Process

From Jan 2021 to December 2022 members of the CICADA committee regularly convened
(email, face-to-face, virtual meetings) to undertake extensive literature review and discuss
recommendations. The committee included several working groups (children, adult,
epidemiology and prevention, overall approach) who undertook systematic searches for
relevant literature: published since 2010 (last CICADA update),! including but not limited to
“all RCTs, systematic reviews, guidelines, position statements in any setting.” Databases
searched included OVID-Medline, PubMed, Cochrane and EMBASE. Search results were then
screened (total 6395 abstracts); a total of 277 new studies were included in this statement.
The search strategies, PRISMA diagrams are included in the Technical report.

The recommendations use the principles of evidence-based medicine? and the GRADE
approach to guide recommendations to inform the strength of the evidence: strong, weak,
or no specific recommendation.3

The implications of strong recommendation are: for patients — most people in your situation
would want the recommended course of action and only a small proportion would not,
suggest request discussion if the intervention is not offered; for clinicians — most patients
should receive this recommended course of action; for policy makers — the recommendation
can be adopted as a policy in most situations.

The implications of a weak recommendation are: for patients — some people in your situation
would want the recommended course of action, but many would noft; for clinicians — you
should recognise that different choices will be appropriate for different patients and that you
must help each patient to arrive at a management decision consistent with their values and
preferences; for policy makers — policy making will require substantial debate.

1. Introduction

Cough is a common symptom that leads to medical consultation and results in significant
health care costs. Cough can be caused with a wide range of diseases some of which can
have serious health implications. Guidelines seek to standardise and assist in diagnosis,
investigation, and management of cough.4> CICADA (Cough in Children and Adults:
Diagnosis, Assessment and Management) is an Australian position statement for the clinical
assessment and management of chronic cough first published in 2010.! In this updated
position statement the burden of chronic cough, including the disproportionate burden in our
First Natfions population is highlighted, in addition to current updated approaches to
assessment and management.

Recommendations for the initial assessment of chronic cough, particularly in primary care,
are explored. The initial assessment for chronic cough relies on history and examination to
elicit any “red flags” that may indicate an underlying disease or systemic exposure (Figure 4
children,

Figure 6 adults). Diagnostic probability-based management algorithms are important clinical
decision toolsé” and are presented for both children (Figure 3) and adults (Figure 7). Initial
assessment in children and adults should always include a chest X-ray (CXR) and spirometry
(when age >6 years).57 As high-quality evidence exists that the common aetiologies of
chronic cough in children and adult are not the same,8 we will discuss the diagnostic causes
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and management of paediatric and adult chronic cough separately in this updated
statement.

Definitions of chronic cough

In both adults and children, estimating the duration of cough is critical in assessment.67 In
children a chronic cough is defined as a daily cough for >4-weeks.¢ Whereas in adults a
chronic cough is a daily cough of >8-weeks.” The initial assessment for chronic cough relies on
a thorough history and examination to elicit any “red flags”, indicators that may signal an
underlying disease or systemic exposure.?

In children, “specific cough” refers to a cough that occurs with a condition known to be
associated with or cause a chronic cough. In children in whom there is a chronic cough
without a defined cause the term “non-specific cough” is used. In children this usually
undergoes spontaneous remission.8

The definitions in the adult literature are subtly different. Similar to children, most chronic
cough is associated with a specific condition, that can be freated. Where cough persists
despite optimal freatment of or exclusion of conditions known to be associated with cough, it
is termed Refractory Chronic Cough (RCC). If no identifiable cause for the cough can be
determined, it is termed Unexplained Chronic Cough (UCC), this is estimated to occurin 10%
adults with chronic cough.’

Figure 1: Definitions of chronic cough for clinical practice

Cough a protective respiratory behaviour of forced expulsive manoeuvre of air, usually against a
closed glottis, which is associated with a characteristic sound.

Acute cough: cough lasting up to 2 weeks

In children:

Protfracted acute cough: cough lasting 2 to 4 weeks
Chronic cough: cough lasting more than 4 weeks

In adults:

Protfracted acute cough: cough lasting 2 to 8 weeks
Chronic cough: cough lasting more than 8 weeks

2. Overview of chronic cough
Neurophysiology

Cough is an important airway defensive response, needed to keep the airways clear of
foreign material or obstruction. However, cough can become a tfroublesome and unwanted
symptom of many diseases.!® The act of coughing is a complex neurophysiological process
that involves sensory, motor and integration divisions of the nervous system. Understanding
this complexity relies on an appreciation that not all coughs are the same. For instance,
cough can be an uncontrollable reflex response to an irritant stimulus in the airways, an
example of this is the accidental inhalation of food or liquid during eating where an almost
instantaneous and uncontrollable coughing bout serves to clear the airways of the inhaled
substances.! However, cough can also be a purely voluntary act devoid of any peripheral
sensory stimulus.’12 For many, especially with troublesome coughing, their cough lays
somewhere in between these two extremes where sensory detection of an airway stimulus
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results in the perception of an irritation in the airways, clinically referred to as an urge-to-
cough, which in turn elicits a cough response under varying levels of behavioural control.12.13

Adding to the complexity is the discovery that two different sensory nerve pathways exist for
initiating cough in response to airway irritant stimuli.’0.141¢ Each of these pathways possess
specialised receptors and ion channels that detect and fransduce different types of cough
stimuli. The first pathway is responsive to mechanical stimuli and rapid changes in the acidity
of the airways, for example when food or other particulate matter enters the airways or when
acidic gastric contents are aspirated. This pathway is particularly effective at evoking
uncontrollable reflex coughing and may also be important for cough in diseases where there
is an excess of mucous mechanically distorting the airway lining. The second pathway is
specialised for a variety of chemical stimuli, such as the components of cigarette smoke,
other environmental inhalants, and a wide variety of chemical mediators of inflammation.
This pathway can elicit reflex coughing when the stimulus level is high, but additionally allows
for the perception of niggly and irritating sensations in the airways, common in people with
airways inflammation, which promotes behavioural coughing.

The two cough sensory nerve pathways send inputs to the brainstem. Here the information
can be integrated with the brainstem networks that control breathing, reconfiguring the
normal breathing pattern into a cough motor pattern which is sent to the muscles of
respiration via phrenic, intercostal, laryngeal and abdominal motor neuron pathways.17-20 This
is the mechanism for a purely reflex cough. Alternatively, sensory inputs can ascend to the
higher brain where they are integrated to encode for airway sensations and generate the
urge-to-cough.1219.21.22 Arising from the higher brain are a variety of regulatory pathways,
including those for volitional cough induction, volitional cough suppression and placebo
cough suppression,'223 and the balance of their activity is an important for behavioural
modulation of coughing.?4 It is also via these higher brain networks that presumably some of
the comorbidities of chronic cough arise, including the cognitive impacts on mood leading
to anxiety and depression.

In the disease setting, excessive coughing is thought to result from both a sensitization of the
peripheral and brainstem pathways encoding for cough as well as a diminished capacity to
engage higher brain processes that ordinarily help to control coughing.102526 For example,
sensory nerves in the airways and lungs can become more responsive to stimuli through the
process of peripheral sensitization whereby mediators of inflammation act on the nerve fibres
to lower their activation threshold or to change their expression of ion channels and receptors
involved in nerve activation.¢ Within brainstem integration sites, excessive peripheral sensory
input leads to neuronal and glial cell changes that amplify further the peripheral inputs, a
process called central sensitization.2527 These hypersensitivities manifest clinically as coughing
in response fo innocuous stimuli (such as perfumes, laughing or eating dry crumbly food)10
and are demonstrable in patients with functional brain imaging.2¢ Some patients with chronic
cough also show reduced ability to volitionally suppress cough evoked by inhaled chemical
stimuli28, which again has been shown with brain imaging to be related to their inability to
activate a cough suppression network in the brain.26 Coughing is highly susceptible to
placebo regulation through neural process that also regulate other clinically relevant
conditions, such as chronic pain. This is important in practice, as many cough suppressant
drugs struggle to demonstrate clinical efficacy over placebo in controlled trials.29.30
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Overall prevalence
Adults

In 2015, the overall global prevalence of “chronic cough” in adults was estimated to be 9.6%
(95%CI: 7.6-11.7%), which was highest in Oceania (18.1%).3! However, epidemiological studies
in general European adult populations that used stricter definitions found a 10-year incidence
of new onset chronic cough and of chronic productive cough for >3 months duration from
age 20-44 years at baseline to be 4.6% and 4.0% respectively.32 The prevalence of chronic
cough (regardless of phlegm production) gradually increases to peak in the 6 decade and
has been estimated to occur in 3% of never smokers, 4% of former smokers and 8% of current
smokers across all adult age ranges.33 Overall, chronic cough presents more commonly in
middle-aged women.534.35

The prevalence of chronic bronchitis in adults, which has a more specific definition than
productive chronic cough, was 6.1% in a middle-aged general Australian population (aged
41-45 years),36 compared with adult populations of Japan (1.7%),3 Canada (<4%)383 and
USA (5%). The prevalence of chronic bronchitis also increased with age, 40 with similar variation
by smoking status.3¢40

Australian studies that specifically report chronic cough separately to chronic bronchitis are
limited. Only one study was identified in the initial search criteria that reported chronic cough
in Australian adults (prevalence 8.8%).41 Those data were collected between 2002 — 2008 in
1335 adults who were enrolled in a larger cohort in 1968 in Tasmania and they represented
15% of the original study population.4! There were no studies identified that reported chronic
cough prevalence in Aboriginal and Torres Strait Islander adults.

Children

In children, a systematic review of the duration of symptoms post presentation to primary
care or emergency department for respiratory infections found cough had not resolved in
10% by day 25.42In a UK study of 179 children aged 5 to 16 years who had been coughing for
14 days or more, 37% had evidence of recent pertussis infection), 4 62.3% of children were still
coughing after 8 weeks (positive pertussis serology: 85%, negative pertussis serology: 49%). The
proportion still coughing at 4 weeks was not reported. In children, a systematic review of the
duration of symptoms post presentation to primary care or emergency department for
respiratory infections found cough had not resolved in 10% by day 25.42 In a cross-sectional
study of 385 children aged 6-15 years with HIV in Zimbabwe, 54% had a chronic cough of > 1
month duration.44 Chronic productive cough without asthma diagnosis or symptoms was
reported in 21.5% of 377 Alaskan Native/American Indian children aged 10-18 yearsin a
school-based study in 1997 however the study did not define cough duration. 4445

A study of 191 children aged < 7 years in four remote First Nations community in Western
Australia between July 2018 and May 2019 reported chronic wet cough was present in 21
(11%) and unknown in 27 (14%).4¢ In a single clinic setting in a remote Western Australian First
Nations community,4 3.6% of children aged 0 - 8 years presenting to the clinic over a six
month period had a record of chronic wet cough in their medical records; those data were
not collected for children presenting for non-respiratory ilinesses. In 180 First Nations children
aged <5 years presenting to primary care in an urban setting in Queensland for any reason,
24% of children had a history of cough lasting more than 4 weeks in the previous 12 months.48
In 12 month follow-up of these children, 25.7% (70/272) of episodes of acute respiratory
ilnesses with cough resulted in cough persisting beyond 4 weeks. These findings are similar to
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a study of 839 children aged <15 years presenting to an Australian tertiary paediatric
emergency department with cough as symptom.4 Cough lasting >28 days was reported by
parents/carers at time of presentation in 7.5% of children. At day 28 post presentation,
171/839 (20.4%, 95% CI 17.7 to 23.1) had persistent cough, irrespective of duration af baseline.
In a prospective study of 509 children with cough aged < 15 years enrolled in both primary
care and emergency departments in Queensland, 23% had persistent cough at day 28.50In a
separate analysis of 362 children aged <5years from that same study,>! 33% reported a history
of cough >4 weeks in the previous 12 months, 14.6% had a cough duration af baseline of >28
days and 26.2% were classified as having chronic cough at day 28.

In summary the prevalence of chronic cough in Australian children presenting with cough to
emergency departments is 7.5%4 while the prevalence of chronic wet cough approximates
13% for children of Indigenous communities.4¢

Risk factors

Chronic cough is one of the most common presentations to general practice and referrals to
respiratory specialists.

It is increasingly appreciated that chronic cough substantially impacts health-related quality-
of-life and is especially distressing when it interferes with speech or causes urinary stress
incontinence in women.52 Embarrassment and possible stigmatization can occur when
coughing in public places (especially during the recent COVID-19 pandemic), and
depression and anxiety as co-morbidities are common in chronic cough. Cough syncope is a
serious consequence from severe acute bouts of coughing that could result in physical injury
and motor vehicle accidents.

While chronic cough can arise from intense and persistent stimulation of a normal cough
reflex (e.g. inhalation of a foreign body), it is more typically precipitated by a cough trigger in
individuals with a heightened cough sensitivity reflex, or associated with specific conditions
that feature cough as a presenting symptom.

Cough triggers can include upper respiratory tract infections (URTls,) physical exercise,
specaking on the telephone, pollens, subfreezing air and certain chemical triggers (e.g.
exhaust fumes, poor indoor air, cigarette smoke, strong odours).53

In a general population setting, the most common risk factors of chronic cough in adults
include: female sex, asthma and gastroesophageal reflux disease (GORD) for never smokers;
abdominal obesity, low income and asthma for former smokers; and the presence of airflow
limitation for current smokers.33 Some evidence suggests that a bidirectional relationship
between chronic cough and chronic pain exists, >4 consistent with the concept of cough
hypersensitivity in some individuals which will be discussed further in cough hypersensifivity
section.

Most observational studies included in the systematic search were not longitudinal (other
than to assess response to trials of freatment), especially involving paediatric populations. The
appropriate duratfion of chronic cough and chronic bronchitis was confirmed for all included
studies, except as indicated by ‘bronchitic symptoms’ (

Table 1).
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Table 1: Population exposures and associations with chronic cough

Causative agent

Cigarette smoking Cigaretfte smoking is a frequent cause of incident chronic bronchitis,3>
and productive cough typically increases with daily intensity and
cumulative pack-year history.s® A smoking-related chronic cough could
motivate smokers to quit the habit, but for some people, a transient
increase in cough due to the normalization of previous airway
desensitization from cigarette use can occurs and productive cough
typically increases with daily intensity and cumulative pack-year
history.s5 A smoking-related chronic cough could motivate smokers to
quit the habit, but for some people, a transient increase in cough due
to the normalization of previous airway desensitization from cigarette
use can occur.34

Having a label of "smoker's cough” could deter health care
professionals from considering referral for post-bronchodilator
spirometry to confirm complications such as COPD and obstructive
chronic bronchitis, s despite recommendations to do so by
guidelines.57.58

Patients in psychiatric hospitals have high smoking rates (43-88%), with
approx. one-half and one-third of middle-aged patients reporting
chronic cough and chronic bronchitis respectively.s

fMarijuana smoking Cannabis/marijuana use is likely to be related to respiratory symptoms,
but the strength of evidence is low due to inherent difficulties obtaining
accurate exposure information and heterogeneity of the cough
outcome (e.g. cough most days for 3 months versus >6
coughs/day).c061 A pooled estimate from two prospective studies was
2.04-fold (95%Cl: 1.02-4.06) and 3.84-fold (1.62-9.07) increase in the
relative risk for cough and sputum production respectively.é!

Vaping There is limited evidence for an association between nicotine vaping
and bronchitic symptoms in senior high school students and
graduates.¢263 Some association was seen between cannabis vaping
and bronchitic symptoms.é3

Occupational In adults, occupational exposures contribute substantially fo obstructive
exposures lung diseases and account for 13%, 14% and 16% of adult chronic
bronchitis, COPD, and asthma respectively (95%CI range 0.06-0.22).64 In
prospective observational studies,3265 incident chronic phlegm
production was associated with exposure to metals (with cough),
mineral dusts (especially coal), gases/fumes/solvents (especially men)
and pesticides (especially women). Modest increases in risk of
productive chronic cough from these occupational inhalant exposures
have been seen for smokers but not non-smokers.¢ The prevalence of
chronic bronchitis in coal miners increases with job duration and
cumulative dust exposure.s?
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Among farmers, positive associations with chronic bronchitis have
varied according to work with different livestock trades including dairy
caftle, swine and horses.¢® In a systematic review, pesticide use was
associated with chronic bronchitis (pooled OR 1.27; 95%Cl: 1.23-1.31
12=43%, n=6) without difference between insecticides and herbicides,
however, the chronic bronchitis definition was not standardized.s?

Among chefs, frying food using gas compared with electric
stoves/plates/grills and for more than half the workday was associated
with a 2.4-fold increase in risk for chronic bronchitis.’0 Increased
bronchitic symptoms has recently been reported for employees in the
coffee roasting industry who “worked near flavouring” (but the
definition was not standardized).”!

Air pollutants

In the context of increasing urbanization in Australian cities, heavy
outdoor air pollution from industry and traffic sources can trigger a dry
cough,’ and trigger cough among children with asthma,”2 although
associations are modest across general populations.’3745 and trigger
cough among children with asthma,”2 although associations are
modest across general populations.”3.74

Despite the success of public health policy in reducing smoking rates,
chronic cough related to passive SHS exposure is still commonly
reported for susceptible children’s and increases the risk of productive
chronic cough for adults.”¢

Firefighters exposed to metropolitan fires (and bushfire smoke) could be
at increased risk for chronic  bronchitis and associated
COPD/emphysema.”” Indoor and outdoor woodfire smoke exposure is
an ongoing public health issue in Australian states that have adopted a
high usage of wood-fire heaters. Biomass fuel burning is a strong risk
factor for chronic bronchitis in houses that are poorly ventilated, which
could be relevant to Indigenous Australians of rural/remote communities
(no refs).

Some evidence suggests that higher domestic levels of endotoxin from
bedding and bedroom floors may be associated with chronic bronchitis
in a general population without asthma.?8

Potential paediatric

Non-independent predictors of chronic cough in young children in a

predictors paediatric hospital sefting in QLD Australia (<é years, 30% Indigenous)
included: age <12 months; gestational age <37 weeks; underlying
asthma/prior wheeze; and childcare attendances especially if
continuous.s!

Obesity and/or While not classically associated with chronic cough, there could be a

diabetes complex interplay as central obesity can worsen chronic cough,

asthma and reflux-related cough are more severe in the obese, and
obesity-related obstructive sleep apnoea and type Il diabetes/
metabolic dysfunction might increase chronic cough risk.7?.80 Modest
evidence that obesity could be associated with incident chronic
cough.35 Type Il diabetes might be associated with -chronic bronchitis
ever: a higher prevalence was seen (27.6% compared with 16.7% in
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general population), but associations were not consistent across age-
strata.8!

Abbreviations: Cl = Confidence interval; COPD = chronic obstructive pulmonary disease; OR = odds
ratio

Prevention of Chronic Cough

Assessment of the potential risk factors discussed in the previous section and modification of
such exposures is essential fo the optimal management of chronic cough. A summary of
potential modifiable risk factors for prevention for chronic cough in children and in adults are
displayed in

Figure 2 below.

Figure 2: Preventive strategies in children and adults

For children and adulis:
Immunizations: pneumococcus, H. influenzae, B. pertussis

Avoidance of airway iritants

o Cigarette smoke, wood-fire smoke

o Fumes, strong odours, subfreezing air

o For those susceptible, animals, pollens
Public health education, policy, and advocacy

o Toreduce smoking rates even further
o To phase out woodfire heaters
Knowledge transfer to patients and GPs

o Assess forred flags (Table 4 children, Table 7 adults)

o Early clinical review if chronic cough develops post-acute respiratory infection4?

o Early and adequate treatment of a chronic wet cough in children to minimize
complications of protracted bacterial bronchitis such as asthma/wheeze and
bronchiectasisé283

Additionally, for adults:
Workplace education about hazard minimization for workers of high-risk occupations

Supporting GPs to consider other diagnoses beyond “a smoker’s cough”

o Pre-emptive spirometry with bronchodilator reversibility to confirm a diagnosis of
asthma

o Pre-emptive spiromeftry referral to confirm a diagnosis of COPD 56-58

Pre-emptive management of obesity and type Il diabetes

o Pre-emptive detection of early lung cancer and laryngeal cancer

@)

Abbreviations: COPD = Chronic obstructive pulmonary disease; B. pertussis = Bordetella pertussis; GP =
General practitioner; H. influenzae = Haemophilus influenzae
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Addressing chronic cough in Aboriginal and Torres Strait Islander
people in Australia

Australian First Nations people are disproportionately affected by chronic lung conditions
such as protracted bacterial bronchitis and bronchiectasis that typically present with chronic
wet cough. Of note, there is a profound mortality gap of 22 years between First Natfions and
non-First Nations Australians with bronchiectasis.84

Due to multiple factors, chronic wet cough in children of Australian First Nations heritage is
often incorrectly considered normal by both families and health practitioners.4’ First Nations
Australians who have been symptomatic since childhood are more likely to have significantly
poorer clinical outcomes — suggesting that poorly managed respiratory illness in childhood
can have serious flow-on effects info adulthood.8 Timely detection and optimal
management of children with chronic wet cough is, therefore, an essential element of
primary and secondary disease prevention.

Focused Strategies

A systematic review of studies published in the past decade has highlighted potential
strategies in combatting chronic wet cough in this population:

Addressing environmental factors (Level of evidence: good; Strength of recommendation: strong)
Observational data has suggested that air quality (including airborne particulate matter and bacteria)
may be associated with increased prevalence of chronic wet cough. In particular, dry weather, dusty
conditions and second-hand cigarette smoke exposure have been proposed as environmental risk
factors.#6

Culturally secure health information to facilitate detection of chronic wet cough (Level of evidence:
safisfactory; Strength of recommendation: strong) Timely treatment of chronic wet cough in childhood is
essential to avoid complications such as bronchiectasis. Accurate history taking, which is critical for the
detection of chronic wet cough, is facilitated in First Nations settings by the provision of appropriate
health information in a culturally secure way. Community engagement at a local level can also help to
improve health literacy and promote early healthcare-seeking by families, in a manner that is culturally
and linguistically appropriate.4

Targeted education of clinicians (Level of evidence: safisfactory; Strength of recommendation: strong)
Research into clinicians working with First Nations communities has identified challenges to managing
chronic wet cough - including limited training and inappropriate normalisation of cough in children by
healthcare practitioners.8 Targeted education and training of clinicians has been shown to improve
physician assessment of chronic cough and appropriate antibiotic prescription.4”

Utilising chronic cough management algorithms (Level of evidence: excellent; Strength of
recommendation: strong) Two randomised controlled trial of Australian children, including children of
First Nations descent, has demonsfrated the effectiveness of management algorithms for chronic
cough, as compared to usual care.’08 Written decision-aids may be particularly useful for clinicians
working in resource-limited healthcare settings or remote areas with little or no access to specialist care.

Role of the multidisciplinary team

Healthcare models for the freatment of chronic cough vary and the optimal model of care is
yet to be determined. The diagnosis and management of chronic cough may at times require
a multidisciplinary  approach including respiratory medicine, otorhinolaryngology,
gastroenterology. In cases where occupational exposure or adllergy is suspected, an
occupational physician or allergist may facilitate diagnosis and management. After a
complete diagnostic workup, referral to a speech and language therapist should be
considered for those patients who do not respond to medical therapy.8
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Paediatric aerodigestive clinics and adult-centred multidisciplinary chronic cough clinics have
been established with the goal of reducing the number of separate referrals, facilitating timely
diagnosis, and reducing the tofal number of invasive diagnostic procedures.8?? One
retrospective medical record review suggested that a tripe endoscopy procedure, performed
by an otfolaryngologist, pulmonologist and gastroenterologist might be a useful diagnostic
approach for patients with chronic cough.®’ Further research is required to determine the
impact of mulfidisciplinary chronic cough services on patient outcomes. Such specialist clinics
are not yet available to all patients in Australia, and the role of the general practitioner in
coordinating multi-specialist and allied health care remains crucial.

Future directions

Recent advances in basic and clinical cough research are impacting the diagnosis,
assessment and treatment of froublesome coughing.

Basic studies of cough neurophysiology in animals have led to the development of several
new antitfussive medicines that are now in advanced clinical trial. This notably includes
molecules that block the P2X3 and P2X2/3 ATP receptors.?* One candidate molecule,
Gefapixant, recently met phase lll trial primary end points for the tfreatment of refractory and
unexplained chronic cough and is now moving forward info licensing for these conditions.?s
Another, Camplipixant is currently in phase Il frial (results not yet available). Several other
P2X3 antagonists were investigated in phase Il trials?4% but advancement of these programs
has been discontinued. Trials with centrally acting compounds, Orvepitant and Aprepitant,
that act on brain neurokinin 1 receptors have also demonstrated some clinical benefit,?
notably including in patients with cough associated with lung cancer (Aprepitant) and future
studies are planned (for Orvepitant) in other difficult to tfreat cough cohorts, including IPF.
Recenfily, the opioid analgesic nalbuphine also demonstrated efficacy in IPF cough.?”

Cough reflex testing with capsaicin has been a cornerstone for preclinical animal and human
research info cough sensitivity. Based on reflex testing in animals, several other molecules
were predicted to be efficacious in human with chronic cough but failed in clinical trial. This
includes molecules acting at TRPV1, TRPV4 and sodium channels, central nicotinic receptors
and NMDA receptors (reviewed in%). Although disappointing, these investigations have led to
a clearer understanding of the value of preclinical research into cough mechanisms in
patients. It is now recognised that the results of cough challenge testing are not predictive of
therapeutic efficacy of anfitussive compounds but rather an extremely valuable tool fo
assess appropriate drug target engagement. This is refining the pipeline for franslating
research into practice and allowing for improved dosing strategies in clinical trials. Preclinical
and clinical trial studies are also facilitated by the use of a range of validated questionnaires
and patient reports of subjective severity and freatment outcomes.10.98 Interestingly,
improvements in the actual number of cough events per day doesn’t always transiate to
improved patient reports of their cough, and vice versa. This supports the multi-dimensional
nature of cough and underpins a major challenge in developing efficacious tfreatments.
These subjective tools are not commonly utilised in clinical practice but can provide an
important insight into cough severity and management.

New variations of cough challenge testing, including with different tussive substances and the
use of cough reflex suppression testing, are demonstrating an under-appreciated
heterogeneity in cough stimulus responsivity in patients as well as identifying new mechanisms
underpinning chronic cough.28.99.100 These observations, along with a lack uniformity in the
therapeutic benefits of antitussives in recent clinical frials and other preclinical and clinical
observations have led to the proposal that distinct patient cough endotypes exist.’0! To date
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there are no available biomarkers to conclusively define these endotypes, but their existence
will have important implications for therapeutic management. Accordingly, there is a
growing acceptance in the field that a more personalised approach to medical care will be
required, rather than a single drug that treats all troublesome cough.©
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3. Chronic cough in children
Diagnosis and assessment

The initial assessment for chronic cough seeks to characterize the condition using history, elicit
any alarm symptoms known as “red flags” or findings (Figure 4) that might indicate a serious
underlying disease, and then to identify whether there is a specific disease present that is
associated with chronic cough (termed specific cough).

Specific cough

Specific cough refers to a cough that occurs with a condition known to be associated with or
cause a chronic cough. Identification of the many different conditions that are associated with
chronic cough forms the basis of specific treatment and further investigation. These conditions
can be identified by a probability based diagnostic approach (Table 2), consideration of
important conditions not to be missed (Table 3), and by reviewing cough pointers, an
approach which has been validated in children.192 Methods for systematic and objective
cough assessment are also available and at present are mainly used in research settings or
specialised cough clinics.103

Management

The management of chronic cough is based around addressing the common issues of
environmental exposures and patient or parental concerns, followed by institution of specific
therapy. Children are differentiated from adults when considered appropriate in the
knowledge that while they share similarities, there are also substantial differences.8

Environmental exposures: Tobacco smoke exposure, both active and environmental, is a
significant trigger for cough. Cessation of parental smoking can successfully reduce cough in
children.1%4 [Grade: Strong] Other potentially relevant exposures include certain forms of
home heating and respiratory irritants such as particulates and proximity to high level of road
traffic. Angiotensin converting enzyme inhibitor (ACEIl) use may be associated with persistent
cough, which is more frequent in adults (c.f. children).1% Management consists of evaluation
of the risks and benefits of ACEl therapy and cessation if appropriate.

Patient/parental concerns: Patients and their carers have significant concerns and fears in
relation to the aetiology, and outcome of the cough and the presence of a serious
underlying disease.é Providing information on the possible cough aetiology, time course for
resolution of cough, and expected management may help reduce anxiety.19¢ Education is
most effective when combined with a medical consultation.07 Written information without
health professional consultation has only modest benefits.198.6 Providing information on the
possible cough aetiology, time course for resolution of cough, and expected management
may help reduce anxiety.1% Education is most effective when combined with a medical
consultation.!97 Written information without health professional consultation has only modest
benefits.108

Use of management algorithm
There is high quality evidence that using children-specific cough management algorithms

improves clinical outcomes as shown in a systematic review that focused on chronic cough
managed by specialists.? These findings were recently confirmed in another RCT where the
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cough management algorithm was applied when community-based children transitioned
from acute cough to chronic cough at the 4-week timepoint.0 The steps in the child-specific
cough algorithms are largely based on assessment of cough characteristics and pointers? and
management targeted to the underlying aetiologysé rather than an empirical tfreatment. Such
an approach has also been suggested by position statements/guidelines from other

countriesé7510%-111 byt not all. Figure 3 shows the CICADA paediatric algorithm, adapted from
international ones.é110.112
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Figure 3: Algorithm for diagnosis and assessment of a child with chronic cough
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Specific cough- lower airway diseases
Protracted bacterial bronchitis

This condition is considered in children with chronic wet cough in the absence of other
specific cough diagnoses or “red flags"/cough pointers.19? CXR and spirometry are usually
normal. Medium-term (2 to 4 weeks) antibiotic tfreatment (typically amoxicillin-clavulanate if
no history of allergy) should lead to complete cough resolutions3 113 [GRADE: Strong]. The
diagnosis can only be definitive when patients become asymptomatic with treatment.s2.102.114
A significant proportion of children with PBB have ongoing symptoms at 5-year follow-up,
including bronchiectasis in 9.6%, hence these children need careful follow-up and specialist
referral if recurrent episodes >3 per year or tfreatment fails (Figure 3).115

Asthma

Asthmais considered as a cause of chronic cough if the cough is episodic and associated with
other featfures such as: expiratory wheeze and/or exertional dyspnoea, a cough with an
obstructive ventilatory pattern on lung function testing, particularly if bronchodilator
responsive. Other suggestive features but less definitive include presence of exercise induced
cough or atopy. The diagnosis should be confimed by spirometry with a positive
bronchodilator response, or a positive bronchial provocation challenge. Treatment is
according to current asthma management guidelines and involves education and self-
management, inhaled bronchodilators and inhaled corticosteroids. Treatment is expected to
be effective within 2-4 weeks [GRADE: Strong]. In children, chronic cough without the above
features is seldom due to asthma and inhaled corticosteroids are not indicated unless there
are positive features to suggest asthma. When used, the trial period should be of a defined
limited duration in order to confirm or refute the hypothesised diagnosis.!2 Fractional exhaled
nifric oxide (FeNQO) is increasingly advocated as a biomarker for eosinophilic-related lung
disease, predominantly asthma but in the interpretation of studies involving FeNO levels in
patients, clinicians need to be cognizant of the many factors that influence these levels
beyond clinical disease.’¢ FeNO levels alone cannot be used to diagnose asthma in
children.!¢ Using FeNO levels alone for diagnosing and managing children with chronic cough
without other cough pointers is yet to be clearly defined.¢

Specific cough- upper airway disorders
Allergic rhinitis

Allergic rhinitis can be diagnosed by eliciting signs and symptoms of nasal inflammation: nasal
itching, nasal blockage, nasal discharge, conjunctivitis and nocturnal snoring. Relevant
allergenic triggers can be identified by measuring allergen specific IgE using skin prick test or
RAST testing with allergens limited to likely exposures or by exclusion of specific allergen.
Indiscriminate use of a large number of allergens should not be undertaken. Treatment of
allergic rhinitis follows current evidence-based management guidelines [Grade: Weak].117.118 |n
children, anti-histamines have not been shown to be efficacious.s1?

Post-nasal drip/upper airway cough syndrome: The evidence that postnasal drip (discharge) is
a significant cause of cough in children is tenuous and when present, likely reflect co-existing
upper airway disease. Some paediatric studies reported ‘upper airways cough syndrome’ as
the aetiology of chronic coughg’s but we did not find quality RCTs on therapies for upper
airway disorders on children with non-specific cough. Clinicians are referred to guidelines for
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managing allergic rhinitis but there are no data specific for cough in these updated
guidelines.17.118

Chronic rhinosinusitis

Chronic cough may occur concurrently in children with chronic rhinosinusitis.’20.121 However,
any association between rhinosinusitis and cough does not necessarily indicate cause.
Notably, the respiratory bacterial causes of chronic rhinosinusitis and PBB in children are
identical and so is the freatment recommendations for prolonged antibiotics (~2-3 weeks of
amoxicillin-clavulanate as first line).107.120121 While there is currently insufficient data, this raises
whether the chronic wet cough in children with chronic rhinosinusitis is actually caused by PBB.

As CT-defined abnormality consistent with sinusitis is common (up tfo 50%)122 in asymptomatic
children, it is unsurprising that the American Academy of Pediatrics (AAP) acute bacterial
rhinosinusitis guideline recommends undertaking sinus CT only when orbital or central nervous
complications are suspected (i.e., nof roufinely). The Infectious Diseases Society of America
(ISDA)2! and USA Otolaryngologists’ consensus statement,120 also does not recommend
routine radiological assessment.

Obstructive sleep apnoea

Obstructive sleep apnoea has been increasingly recognized to be associated with chronic
cough in adults and, to a limited extent also in, children.'2 OSA is suggested by a history of
snoring associated with witnessed apnoeas, sleep disturbance or sweating at night, excessive
daytime sleepiness, failure to thrive (in infants), obesity, large tonsils, or nasal blockage. The
diagnosis is confirmed by polysomnography. However, the association between cough and
OSA is very weak as there is a paucity of data. In children with OSA and cough, the OSA itself
should be treated rather than attributing OSA as the cause of the chronic cough in children.

Gastro-oesophageal reflux disease (GORD)

Chronic cough may represent an extraesophageal manifestation of GORD although
confroversies to cause and effect exists. In paediatric cohorts, GORD is not commonly
identified as the cause of chronic cough.8 Also, there is littfle current convincing evidence that
GORD is a common cause of isolated chronic cough (i.e., without Gl related GORD
symptoms) but proving causality is difficult.124125 Data from paediatric GOR-specific
evidenced-based guidelines from the UK National Institute for Health and Care Excellence2
and North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition.127
Data from paediatric GOR-specific evidenced-based guidelines from the UK National
Institute for Health and Care Excellence26é and North American Society for Pediatric
Gastroenterology, Hepatology, and Nuftrition'2” were consistent with findings of USA CHEST
guidelines.8 112128 Thys, like other chronic guidelines,¢75128 CICADA recommends against
empirical freatment for GORD in children with chronic cough or fundoplication for the
treatment of isolated cough in children (Table 4). When symptoms of GORD are present,
paediatric GORD guidelines'26.127 should be used.

Tic and Somatic cough syndrome

Tic (habit cough) and Somatic cough syndrome (psychogenic cough) are characterised by
a continuous, excessive dry barking/honking cough in a child with no “red flags” in history or
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examination. The key indicator is that cough is absent in sleep. Treatment involves suggestion
therapy without further investigation.122.130

Non-specific cough in children

Non-specific cough is a chronic dry cough that is not associated with any of the cough pointers
or cough associated diagnoses. Investigation with CXR and spirometry is normal. Most patients
with non-specific cough undergo spontaneous resolution or improvement8 but they need to
reviewed to ensure that no new cough pointers emerge later. The management of non-
specific cough adopts the approach of counsel, watch, wait and review [GRADE: Strong], and
addresses parental stress and concerns [GRADE: Strong]. At each review, look out for specific
pointers/“red flags”(Figure 4). CICADA recommends against use of narcotfic cough
suppressants’3 in children [GRADE: Strong].
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Figure 4: “Red flags” and “cough pointers” in children

dyspnoea (aft rest or exertional)

recurrent episodes of chronic or wet or productive cough
recurrent pneumonia

chest pain

haemoptysis

systemic symptoms: fever, weight loss, growth failure
neurodevelopmental abnormality

feeding difficulties (including choking/vomiting)

stridor and other respiratory noises

abnormal clinical respiratory examination (e.g. crackles, digital clubbing)
abnormal systematic examination (e.g. growth failure)
abnormal chest X-ray

abnormal lung function

co-existing chronic diseases (e.g. immunodeficiency, syndromes)

Table 2: Probability based diagnosis in children

Probability based Diagnosis of Chronic Cough in children

If the examination, chest x-ray and spiromeiry are normal, the most common diagnoses or
exposures associated with chronic cough are:

Common Protracted bacterial bronchitis (if wet/productive cough and no other
diagnoses systemic symptoms or signs'o?)

Asthma (if other respiratory symptoms are present)8

Exposures Respiratory infection (post-infectious cough, including pertussis)

Tobacco smoke or e-cigarettes/vaping and other pollutants (active,
environmental) can exacerbate cough BUT are rarely the cause
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Table 3: Significant conditions not to be missed in children

Significant conditions not to be missed in children with chronic cough

Condition

Protracted bacterial
bronchitis

Examples of typical symptoms

Wet/productive cough and no other systemic symptoms or
signs'o?

Asthma

Recurrent wheeze and/or dyspnoea responsive to B2 agonists

Tic (habit cough) and
somatic cough
syndrome (psychogenic
cough)

Continuous, excessive dry cough with no signs of physical
disease. Stops when asleep or distracted.

Congenital airway
abnormalities

Symptoms commencing in infancy/early childhood

Recurrent aspiration

Choking or coughing with feeds

Foreign body inhalation

Symptoms commenced after choking episode

Chronic infection

Tuberculosis: Focal signs, weight loss, lymphadenopathy, contact
history

Lung Abscess: Fever and local signs

Pertussis: Dry cough, contact history, paroxysms in unvaccinated
children

Bronchiectasis, chronic
suppurative lung disease,
cystic fibrosis

Wet cough not responding to 4 weeks of antibiotics or
recurring,

Chronic atelectasis

Focal signs on auscultation

Interstitial lung disease

Diffuse inspiratory crepitations +/- growth failure +/- hypoxia
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Table 4: Summary strength of recommendations for the efficacy of treatment of cough in association with the conditions in children

. . Level of Strength of
Recommendations for Children . * o -
evidence recommendationt
Cessation of parental smoking to reduce cough Good Strong
COUGH WITH ALLERGIC RHINITIS Poor Weak

Treatment according to current rhinitis management guidelines involving topical nasal corticosteroid,
antihistamines, and allergen management.

COUGH WITH OBSTRUCTIVE SLEEP APNEA

Tonsillectomy and adencidectomy in children Poor Weak
COUGH WITH ASTHMA

Treatment according to current asthma management guidelines and involves education and self- Good Strong
management, inhaled bronchodilators and inhaled corticosteroids. If empirical treatment is used, review

in 2-4 weeks

COUGH WITH PROTRACTED BACTERIAL BRONCHITIS Excellent Strong
The use of medium-term (2 to 4 weeks) antibiotics for protracted bacterial bronchitis.

COUGH WITH GORD Good Weak

Treatment(s) for GORD should not be used when there are no gastro-intestinal clinical features of GORD
and paediatric GORD guidelines should be used to guide tfreatment and investigations.

In children the use of laparoscopic fundoplication for the freatment of chronic cough Poor Strong
recommendation
against

Nonspecific or Refractory Cough for children

Address patient/parental stress and concerns Poor Strong

Address exacerbating factors e.g. tolbacco smoke exposure Good Strong

Minimise use of medications other than demulcents, i.e. honey if no contraindications (young age) exist Good Strong

Adopt counsel, watch, wait and review approach Excellent Strong

Empiric trial of inhaled corticosteroid therapy Poor No recommendation
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Recommendations for Children

Level of
evidence®

Strength of
recommendationt

Empiric tfrial of proton pump inhibitors Good Strong
recommendation
against

Speech pathology techniques designed to relieve glottal constriction during inspiration and fo recognise | Poor No recommendation

and alter response to precipitants.

Antitussive therapy with narcotic Good Strong
recommendation
against

Notes: *NHMRC additional levels of evidence and grades of recommendations for developers of guidelines.2 tThe GRADE (Grading of Recommendations

Assessment, Development and Evaluation) system was used to grade the strength of recommendations.3
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4. Chronic cough in adults

Diagnosis and assessment of chronic cough in adults

A cough lasting more than 8-weeks in adults is not normal. It may indicate more serious underlying
disease that requires investigation and freatment. Unlike in children, the presence of chronic
cough in adults is not likely to resolve, with most experiencing persistence of cough up to a year
later.132 |t is not appropriate to take a wait and watch approach. Unexplained chronic cough is
disabling and adversely affects the lives of sufferers.133

The assessment of chronic cough in adults includes a history>134 1o define the duration and
characteristics of the cough (sputum production, cough hypersensitivity, tfriggers) to elicit any “red
flags” to suggest underlying disease (Figure 6).5134

We recommend a CXR, and spirometry followed by use of a probability-based management
algorithm (Figure 7) considering the most important or frequent conditions based on probability.

For each cause, key aspects of history and investigations, are summarised in Table 5. Always ask
about  exposure to cigarette  smoking, vaping and  occupational  hazards
(lungfoundation.com.au). It is important to remember that more than one process may be
present and contributing to chronic cough.

Therefore, the assessment of chronic cough in adults should:

e Determine the duration and character of cough. Is chronic cough present?2
e Flicit any “red flag” findings that may indicate serious underlying disease (
e  Figure 6)

e Determine by history and relevant investigations if there is/are specific disease(s) or systemic
exposure present that is associated or triggering chronic cough (Table 5)

e Optimally manage specific diseases associated with cough (Table 6 and Table 7)
e Determine if there is refractory or unexplained chronic cough and refer to a cough specialist’3

Other important characteristics of cough have emerged from a better understanding of the
neurobiology of the cough reflex and are valuable to obtain from history when describing cough
in adults.> Troublesome cough is associated with an increased urge to cough, this has been
described as an airway irritation or itch not relieved by coughing.134

Where cough persists despite optimal freatment of diagnosed conditions it is fermed refractory
chronic cough. If no identifiable cause for the cough can be determined, it is termed unexplained
chronic cough.s Unexplained chronic cough is increasingly being recognised as an important
chronic health condition in its own right, estimated to occur in 10% of adult chronic cough.136
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Figure 5: Diseases and/or exposures causing chronic cough

Systemic: Upper airway:

Cigarette smoke Chronic rhinitis

Occupational irritants Chronic sinusitis
ACE inhibitors

Nose and
nasal cavity

Throat
(pharynx) Voice
- (larynx)
Windpipe ' / N
(trachea) Breathmg tubes Lower airway:
(bronchi and Asthma/Eosinophilic bronchitis
bronchioles) Chronic non-eosinophilic bronchitis
ILD
Lung — COPD

Bronchiectasis
Heart failure
Lung cancer
Post infectious (including pertussis)

Figure 6: “Red flags” and “cough pointer” in adults \ g

Haemoptysis

History of smoking/vaping (especially new cough, altered cough, cough with voice disturbance)
Prominent dyspnoea, especially at rest or at night

Substantial sputum production

Hoarseness of voice

Systemic symptoms: fever, weight loss

Swallowing difficulties (including choking or vomiting)

Recurrent pneumonia

Abnormal clinical respiratory examination (e.g. crackles, wheeze, digital clubbing)

Abnormal chest x-ray

Note: These symptoms all suggest serious underlying lung disease may be present. Further investigations
such a CT chest should be considered, and referral considered
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Figure 7: Algorithm for diagnosis and assessment of adult chronic cough

In adults with chronic cough (>8 weeks):

1. Take a history of the cough, look for red flags See Figure 6
2. In all patients do a CXR and spirometry pre and post bronchodilator (consider measuring exhaled nitric oxide)
3. Address possible distress and side effects such as stress urinary incontinence, laryngeal trauma and overuse injuries

Take a cough history
* Determine duration of

See Figure 6

Are “red flags” pointing to specific cause present? Yes

Abnormal Chest X-ray or red flags
e Consider CT chest

= Refer to Respiratory Specialist

T

Pursue diagnosis and manage as appropriate. See Table 6

cough

]

* (Onset and variability

* |sthe cough productive
of sputum?

* Are there features of
cough hypersensitivity,
urge to cough,
nonspecific cough
triggers (cold air, strong
smells, dust)?

* History of smoking?

+ (QOccupational exposure?

* Use of ACE inhibitors?

No

Is cough associated/triggered by
specific disease?

* Approach this by applying a
probability algorithm, considering
the most important or frequent
conditions based on probability.

* Focus on high yield investigations

No

* Asthma/cough variant asthma/eosinophilic bronchitis

o Variable symptoms, worse in morning and night, wakes from sleep, exertional
breathlessness
o Diagnosis requires measuring variable airflow obstruction; spirometry pre+ post
bronchodilator, or peak flow variability, or bronchial provocation challenge. FeNO
>49ppb greater odds of cough responding to ICS.
o A diagnosis of asthma predicts response to ICS, if empiric trial, response should be
seen in 4 weeks.
Chronic rhinitis/sinusitis
o Nasal symptoms, post-nasal drip, face pain
o consider RAST/SPT, anterior rhinoscopy
o Chronic sinusitis — consider CT
Laryngeal hypersensitivity/inducible laryngeal obstruction
o Often dry cough, voice disturbance, screening questionnaires available (these are not
diagnostic alone).
o Refer to ENT or respiratory physician.
Symptomatic GORD.
o If no symptoms, oesophageal manometry, 24hr pH studies or gastroscopy needed to
confirm diagnosis.
o Empiric proton pump inhibitors are ineffective in the absence of GORD symptoms or
confirmed disease.
Chronic cough may be the first symptom in presentation of interstitial lung disease, lung
cancer, COPD, bronchiectasis, cardiac failure. Consider and investigate.
Chronic bronchitis, cough with sputum. Investigate for COPD or bronchiectasis.
Post infectious cough — whooping cough serology, consider and investigate for asthma,
COPD, bronchiectasis.

)

Has the cough resolved by
optimally managing specific
diseases associated with chronic
cough? (summarised in Table 6).

Yes No

Al

Follow-up to check
cough recurrence
and for trial off
treatment.

1

No
Cough resolved? >

Unexplained/refractory chronic
cough.
Refer to cough specialist

clinic/practitioner.

v
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Table 5: Conditions associated with chronic cough in adulis

Condition

History, key features

Investigations

Guidelines on diagnosis

Chronic rhinitis

Nasal obstruction (variable or
persistent), loss of smell, nasal
discharge, present in 88%

RAST/SPT

Anterior rhinoscopy

ASCIA Information for Health
Professionals: CRSWNP Position

Paper!s”

Chronic sinusitis

Nasal obstruction, and at least one
other symptom including nasal
discharge, postnasal drip and
reduction or loss of sense of smell
and facial pain

RAST/SPT

CT Sinuses

ASCIA Information for Health
Professionals: CRSWNP Position

Paper!s”

Laryngeal hypersensitivity

Hypersensitive cough reflex

Allotussia

Laryngeal Hypersensitivity
Questionnaire

Vocal cord dysfunction/ Inspiratory
Laryngeal Obstruction (ILO)

Inspiratory dyspnoea
Throat tightness

May also have dysphonia and
sensation of choking and
suffocation

Functional laryngoscopy
Laryngeal CT

Flattened inspiratory flow
volume loops

Questionnaires are not suitable
for diagnosis

GORD/dysmotility

Cough with heartburn or reflux
symptoms

Oesophageal manometry

Chronic Cough Due to

Gastroesophageal Reflux in
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cough associated with meals

pH-metry for resistant cases

Adults: CHEST Guideline and
Expert Panel Report138

Post infectious

Persisting bouts of coughing,
following acute respiratory iliness

B.Pertussis serology

CT chest

Asthma

Cough variant asthma

Eosinophilic bronchitis without
asthma

Cough with wheeze and dyspnoea

Cough as the only symptom

Spirometry (bronchodilator
reversibility)

Elevated FeNO
Peak flow variability
Bronchial provocation challenge

Reversible airflow limitation as for
asthma

Elevated FeNO

Bronchial provocation challenge
to rule out

No evidence of variable airflow
obstruction

Elevated FeNO

May require induced sputum to
rule out

Australian Asthma Handbook —
Making a diagnosis'3?
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Chronic non-eosinophilic bronchitis

Sputum production without airflow
obstruction.

Spirometry: pre/post
bronchodilator to exclude
asthma and COPD

Consider bronchiectasis and
need for HRCT chest

The COPD-X Plan: Section C-
Case finding and confirm
diagnosis40

Interstitial lung disease (ILD)

Presence of dyspnoea

HRCT chest

History (exposures, serology)

Diagnosis and Management of
idiopathic pulmonary fibrosis:
TSANZ position paper!4!

Chronic obstructive pulmonary
disease (COPD)

Exertional dyspnoea, sputum
production, history of
smoking/exposure to other noxious
agents

Spirometry (post-bronchodilator
FEV1/FVC <0.7)

The COPD-X Plan: Section C-
Case finding and confirm

diagnosis40

Bronchiectasis

Sputum production, chronic
bronchial infection

HRCT chest

Chronic suppurative lung
disease and bronchiectasis in
children and adults in Australia
and New Zealand. Thoracic
Society of Australia and NZ

quidelines’42
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Congestive cardiac failure Dyspnoeaq, peripheral oedema, ECG, CXR National Heart Foundation of
crackles +/-wheeze on auscultation Australia and Cardiac Society
Biomarkers (BNP or NT-BNP) of Australia and New Zealand:
Echocardiography Guidelines for the Prevention,
Detection, and Management of
Cardiac CT. Heart Failure in Australia 2018143
Lung cancer Haemoptysis, dyspnoea, chest pain, | CXR, CT chest Cancer Council Australia
smoking history, constitutional Clinical practice guidelines for
symptoms Bronchoscopy the treatment of lung cancer'44
PET scan

Abbreviations: ASCIA = Australasian Society of Clinical Immunology and Allergy; COPD = Chronic obstructive pulmonary disease; CT = computerized tomography; CXR =
Chest X-ray; ECG = electrocardiogram; FEV = Forced expiratory volume; GORD = Gastro-oesophageal reflux disease; HRCT = High-resolution computed tomography; ILO =
Inspiratory Laryngeal Obstruction; PET = Positron emission tomography; RAST/SPT = Radioallergosorbent testing/Skin prick test; TSANZ = Thoracic Society of Australia and New
Zealand
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5. Important causes of adult chronic cough

Asthma/ Eosinophilic bronchitis/Cough-variant asthma

Eosinophilic airway inflammation is found with 30 to 50% of adult patients with chronic
cough'4-147 and may reflect asthma, cough-variant asthma or eosinophilic bronchitis. This
reflects its importance in the diagnostic work up of these patients. Asthma has been
demonstrated in 24 to 32% of adults with chronic cough.'4¢ In asthma, cough is a frequent
symptom associated with chest tightness, wheeze and breathlessness. The symptoms are
often variable, they may be seasonal, are often worse at night or in the early morning and
may be associated with allergic disease.13? Asthma diagnosis is defined by the presence of
variable airflow obstruction as measured by spirometry, peak flow monitoring or bronchial
hyperresponsiveness.137.139.148.149.145-147 gnd may reflect asthma, cough-variant asthma or
eosinophilic bronchitis. This reflects its importance in the diagnostic work up of these patients.

Cough variant asthma has been regarded as a sub type of asthma though is much less
common and presents solely with cough without dyspnoea or wheeze. In cough variant
asthma there is normal spirometry without bronchodilator variability but there is evidence of
airway hyperresponsiveness on bronchial provocation challenge and it responds to
tfreatment of asthma.1%0

Finally, there are those with chronic cough and eosinophilic bronchitis, defined as an increase
in lower airway eosinophils that is not associated with airflow obstruction (patients have
normal spiromeftry) or bronchial hyperresponsiveness on bronchial provocation
challenge.#.147 Traditionally this could only be diagnosed in research settings by directly
measuring airway eosinophils on induced sputum limiting the ability to diagnose this disorder
outside of specialist clinics. The measurement of exhaled nitric oxide (FeNO) has been
proposed as a surrogate marker of eosinophilic airway inflammation, it can be performed in
clinical settings and has been investigated for its role in the diagnosis of chronic cough and
asthma. A systematic review of 15 studies in 2187 adults with chronic cough assessed its ability
as a diagnostic test for cough variant asthma and eosinophilic bronchitis.> It was found to
have good diagnostic accuracy in predicting cough variant asthma, with an area under the
curve of 0.87 (95% CI 0.83 to 0.89), with higher specificity than sensitivity, but it's ability fo
predict eosinophilic bronchitis without asthma was lower, area under the curve 0.81 (95% CI
0.77 t0 0.84).5 The review concluded it could be a useful test to diagnose cough variant
asthma, fogether with other measures of lung function. A subsequent study found FeNO may
have better diagnostic accuracy for cough variant asthma in those with allergic rhinitis. 15!
Elevated blood eosinophils (>0.3x 109/mL) has been shown as a good predictor for airway
eosinophilia in asthma,>152 The review concluded it could be a useful test to diagnose cough
variant asthma, together with other measures of lung function. A subsequent study found
FeNO may have better diagnostic accuracy for cough variant asthma in those with allergic
rhinitis.!s! Elevated blood eosinophils (>0.3x 10?/mL) has been shown as a good predictor for
airway eosinophilia in asthma, 52 but ifs role to predict cough variant asthma and
eosinophilic bronchitis is unclear.

As asthma is commonly associated with chronic cough we recommend spirometry, including
pre- and post-bronchodilator, be undertaken in the initial assessment of all patients with
chronic cough. Treatment of asthma, according to current management guidelines
(Australian Asthma Handbook — Making a diagnosis'¥) has been shown to improve chronic
cough [GRADE: Strong].
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Chronic bronchitis/Chronic obstructive pulmonary
disease/Bronchiectasis

Chronic bronchitis in the setting of chronic obstructive pulmonary disease (COPD) is well
described and defined by the presence of chronic cough with sputum production.!s3 Chronic
bronchitis can also occur without evidence of COPD, bronchiectasis or a smoking
history.154155 A large US-based population study of people with chronic cough and sputum
production for at least three months of the last two consecutive years, but with no evidence
of airflow obstruction, found chronic bronchitis was more common in ever smokers and in
these individuals it was also associated with an increased risk in loss of lung function.!54In
those who were never smokers while it was not associated with loss of lung function it was
associated with hospitalisation for respiratory disease and increased mortality.!54 A large
Danish study similarly found chronic bronchitis to be present in never smokers and associated
with adverse outcomes.!55 The aetiology of chronic bronchitis without COPD, asthma or
smoking remains unclear. An Italian based population study found it was more likely to be in
those who are smokers but there is also an association with alcohol use, hypertension and
physical in activity.!% It is also associated with urbanisation, exposure to airborne pollutants
and biomass fuel.’ The international BOLD study showed that chronic bronchitis was
associated with older age, less education, current smoking, occupational exposure to fumes,
self-reported diagnosis of asthma or lung cancer and family history of chronic lung disease.40
Others have confirmed that chronic productive cough associated with COPD and asthmais
linked to more frequent exacerbations and worse outcomes. 158

In chronic bronchitis associated with COPD and asthma (see section above) it is
recommended to freat these underlying disorders [GRADE: Strong]. Recent up-to-date
Australian guidelines for COPD management exist (The COPD-X Plan: Section C- Case finding
and confirm diagnosis™9). In current smokers, recommend smoking cessation. Non-smoking
adults with chronic bronchitis without airflow obstruction should be investigated for underlying
lung disease such as bronchiectasis. Treatments trialled have included mucolytics and/or
macrolide antibiotics but the evidence for their use is scarce [GRADE: Weak]. As there have
been no frials using other classes of antibiotics for chronic bronchitis, they are not
recommended [GRADE: Weak].

Interstitial lung disease (ILD)

Cough that has been reported in up to 80% of people with ILD1%? is often severe, leads to a
significantly impaired quality of life and is associated with worse clinical outcomes.1¢0
Guideline based management for ILD is recommended (Diagnosis and Management of
idiopathic pulmonary fibrosis: TSANZ position paper!4!) [GRADE: Weak].

Laryngeal hypersensitivity/Intermittent Laryngeal Obstruction
(ILO)/Vocal cord dysfunction

Several well-defined clinical syndromes comprise laryngeal dysfunction and often have
overlapping symptoms.'¢! They can also be associated with intermittent laryngeal obstruction
(ILO) which describes an inappropriate, fransient, reversible narrowing of the larynx in
response to external triggers. ILO is an important cause of chronic cough and dyspnoea and
can mimic asthma.'¢2 Speech pathology management including education, vocal hygiene
training, breathing techniques and psychoeducational counselling are effective in reducing
symptoms [GRADE: Strong].
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GORD/Airway Reflux

The prevalence of chronic cough associated with GORD in adults varies depending on the
definition. When this requires the demonstration of acid reflux the prevalence is low;163
however, definitions based on symptoms or oesophageal dysmofility are more frequently
associated with chronic cough. A systematic review identified ? RCTs that freated patients
with acid suppression and no symptomatic GORD. Only two trials reported a reduction in
cough frequency or severity, limited to those with abnormal 24-hour pH monitoring. ¢4
CICADA recommends against acid suppressive therapy without a history of reflux, or
evidence of reflux on objective testing!3 [GRADE: Strong against].

Chronic rhinosinusitis

Chronic rhinitis has been described in 12% of people from the UK with a diagnosis of chronic
cough and is one of the most commonly associated diseases.!3¢ It can be associated with
and without nasal polyps and maybe allergic and not allergic.'34 Chronic rhinosinusitis is
associated with nasal obstruction, occurring in 95% of patients, and at least one other
symptom including nasal discharge, post nasal drip (89%), and reduction or loss of sense of
smell (58%) and facial pain (60%). Facial pain rarely occurs as an isolated symptom. 136165 |t
can be associated with and without nasal polyps and maybe allergic and not allergic.134
Chronic rhinosinusitis is associated with nasal obstruction, occurring in 95% of patients, and at
least one other symptom including nasal discharge, post nasal drip (89%), and reduction or
loss of sense of smell (58%) and facial pain (60%). Facial pain rarely occurs as an isolated
symptom.1¢5 Treatment of chronic rhinosinusitis follows current evidence-based management
guidelines (ASCIA Information for Health Professionals: CRSWNP Position Paper!?). Intfranasall
corticosteroids are the first line therapy although evidence they improve chronic cough is
weak [GRADE: Weak]. A systematic review of antihistamines!¢é (10 placebo-controlled trials in
chronic rhinitis, asthma or cough associated with allergy) found treatment led to improved
cough symptom scores, though the effect appeared greatest in those with allergy [GRADE:
Weak].

Cough hypersensitivity syndrome

Cough hypersensitivity has been proposed as a term to describe excessive coughing
triggered by low levels of thermal, mechanical or chemical exposure. These triggers are often
minor such as a change in temperature talking and laughing or strong smells.5134 The term
hypertussia has been used to define excessive coughing to these stimuli.5 Troublesome
cough is associated with an increased urge to cough, this has been described as an airway
irritation or itch not relieved by coughing.34 Cough hypersensitivity can be the result of
multiple aetiologies and can be associated with a large range of triggers that are important
to define (
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Figure 5).5
Management of chronic cough in adults

The management of chronic cough in adults involves diagnosis following the probability-
based algorithm (Figure 7) and optimal management of the specific disease associated with
chronic cough. Table 6 highlights the level of evidence for each of these treatments and our
CICADA current strength of recommendation for the therapy in the tfreatment of cough. It
highlights the large gaps in our current knowledge of management of chronic cough in
adults.

6. Adult unexplained/refractory chronic cough

Where cough persists despite optimal freatment of diagnosed conditions it is fermed
refractory chronic cough (RCC). If no identifiable cause for the cough can be determined, it
is termed unexplained chronic cough (UCC), estimated to occurin 10% adult chronic cough?®
and is clinically important.13 RCC and UCC are disabling conditions and people should be
referred to clinic or a specialist with an interest in chronic cough. A multidisciplinary approach
from specialist health providers with expertise in chronic cough will assist in this process. In the
case of unexplained and refractory chronic cough, advanced investigations and
management options that include off label freatment options should be considered. In
addition, there are now emerging specific antitussive therapies. A specialist cough clinic
should engage actively in clinical trials and offer these to patients. The role of speech
pathology and antitussive therapies in RCC and UCC are discussed below.

Role of speech pathology in UCC and RCC

There are two RCTs of speech and language therapy in adults with chronic refractory cough.
Vertigan et al. demonstrated that a 2-month tfreatment significantly reduced cough score
compared to placebo freatment (self-reported scale 2-10 points) (mean difference 2.8
points, 95% CI 1.3-4.0).1¢7 While Chamberlain Mitchell et al. used a weekly intervention for 4
weeks and demonstrated benefits over placebo for cough-specific quality of life (LCQ; 1.53
points, 5% CI 0.21-2.85 points) and objective cough frequency (fold change) (0.59, 95% ClI
0.36-0.95).1¢8

Speech pathology is appropriate for cough that is refractory to medical management. The
evidence is strong, and the recommendation is strong. It is recommended that patients have
assessment by respiratory medicine or ofolaryngology before considering speech pathology
intervention.

Speech pathology involves four components:

e Education (e.g. no physiological benefit from cough, capacity for voluntary control)

e Vocal hygiene training (e.g. hydration, reduce phonofraumatic vocal behaviours,
reduce laryngeal irritants)

¢ Symptom control exercises (e.g. PVFM release, cough control breathing)
e Psychoeducational counselling.
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Antitussive therapeutic trials for UCC and RCC

For many of these agents a trial of freatment may be appropriate under the supervision of
chronic cough clinic or specialist. The trial should be of sufficient duration to establish efficacy
and where possible objective measures of cough severity should be use, these include; cough
severity scales, the cough severity diary, quality of life measures (Leicester cough
questionnaire (LCQ), cough specific quality of life questionnaire), objective cough recording
devices and cough reflex sensitivity challenges.'¢?

Neuromodulators

In a systematic review of eight publications of neuromodulators including amitriptyline,
gabapentin, pregabalin and baclofen, only two were RCTs (one each for amitriptyline and
gabapentin).’70  Improvements in cough specific quality of life reported in the two RCTs,
cough severity was reduced. Cough symptoms decreased in the other studies. Another
systematic review identified three RCTs investigating gabapentin, amitriptyline and baclofen.
Cough-related quality of life scores suggested greater improvement with gabapentin and
amitriptyline compared with control.””! Cough frequency and severity improved with
baclofen and gabapentin compared with placebo.

A ftrial of amitriptyline, gabapentin, or pregabalin could be considered, although the
evidence weak.

Brain penetrant NK-1 receptor antagonists (e.g. aprepitant, orvepitant) may be a promising
freatment for cough. In an open-label, phase 2, pilot clinical trial daily freatment with 30 mg
orvepitant for 4 weeks resulted in statistically significant and clinically relevant improvement
in objective cough frequency, QoL, and perception of cough severity and frequency in
patients with long-term CRC.172 Orvepitant was safe and well-tolerated. Larger, randomized,
controlled studies of orvepitant are underway.

Acid suppressive therapy

A systematic review identified 9 randomised controlled frials (8 proton pump inhibitors, 1
ranitidine) treated patients with acid suppression and no symptomatic gastroesophageal
reflux. Only two trials reported a statistically significant reduction in cough frequency and/or
severity. These findings may only be limited to those with abnormal 24-hour pH monitoring.'64
The evidence of strong and the recommendation is strong against the empiric use of acid
suppressive therapy for chronic cough without a history of reflux, or without evidence of reflux
on objective testing such as 24-hour pH monitoring.

Opioids

A single-blind crossover study of levodropropizine and dihydrocodeine, an opioid antitussive
agent, on respiratory centre output in patients with chronic cough and no evidence of airway
obstruction found that levodropropizine does not affect the ventilatory response to carbon
dioxide in subjects with chronic cough and normal carbon dioxide sensitivity, suggesting the
lack of any depressant central action.!”3 A single RCT of low-dose morphine (5-10 mg twice
daily) compared to placebo in 27 adults with chronic refractory cough found reduced cough
severity (self-reported scale 0-9 points) (mean difference —1.96 points, 95% CI =1.09- -2.11
points) and improving quality of life (LCQ) (mean difference 2 points, 5% CI 0.93-3.07 points)
but there was no change in cough sensitivity on cough challenge. 74
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In reference to low dose morphine the evidence that it reduces cough is strong but the
recommendation for its use is weak limited to short term trials, with concerns and limitations in
place for the long-term use of opioids.

Inhaled corticosteroids and leukotriene receptor antagonists

Asthma and eosinophilic bronchitis, comprise a large proportion of people with chronic
cough and the difficulty of diagnosing eosinophilic inflammation have meant that inhaled
corticosteroids (ICS) are often trialled in chronic cough. The ERS chronic cough guideline
recommends conditionally, despite the low quality of evidence for a short-term trial of ICS be
considered.> We recommend every effort should be made to diagnose asthma, as this
predicts response to ICS. A 2018 RCT'75 assessed response to inhaled beclomethasone or
placeboin 146 adults where asthma had been excluded, outcomes were the asthma control
questionnaire, which includes symptoms of cough, they found that those with an elevated
FeNO >39ppB were most likely to respond. A randomized, open-label, controlled pilot study17¢
assessed 30 adults from a cough clinic having excluded asthma, they stratified treatment
based on FeNO >30ppB, if FeNO low they received LTRA, if high OCS or LTRA, ICS were able
to be used.5 The primary outcome was 2-hour cough recording and LTRA reduced this
irespective of FeNO, OCS also reduced cough, but this was a small complex frial,
confounded by the use of ICS. A randomised controlled, parallel group and multi-centre
trial'77 freated adults with chronic cough in an open label trial with either inhaled fluticasone
or a LTRA, both arms demonstrated an improvement in cough scores and FeNO. In the case
of ICS, the evidence for use in chronic cough the recommendation is weak and may be
limited to those with an elevated FeNO, though the cut-point for this is unclear. In terms of
LTRA their evidence for their use is weak and may be independent of FeNO. We recommend
every effort should be made to diagnose asthma, as this predicts response to ICS.

Macrolide antibiotics

In a double blind RCT, adults in a cough clinic were randomised to Azithromycin 500mg/d for
3 days then 250mg three times a week for 8 weeks or placebo, they excluded people with
bronchiectasis, but not asthma.78 It was powered to detect a change in LCQ >2, MCID 1.13.
There was a clinically important and statistically significant improvement in LCQ score in the
azithromycin group from 10.2 to 12.6 (mean change, 2.4; 95% Cl, 0.5 to 4.2; P /4 .01), not seen
in the placebo group (mean change, 0.7; 95% Cl, 0.6 to 1.9), but not cough sensitivity. There
was 11 of 21 subjects in the azithromycin group (52%) had a clinically significant improvement
in their LCQ score. The effect was limited to those with asthma and maintained at 8 weeks,
change 6.19 (4.1 to 8.3) p<0.01 Outside of those with asthma there is no evidence to support
azithromycin as a treatment for chronic cough.

Treatments for refractory chronic cough under investigation

The limitations for freatment of refractory chronic cough are clear. A number of emerging
therapies are under current investigation.

Aberrant activity through the vagus nerve, with signalling through purigenic P2 ligand-gated
ion channels (P2X) and G-protein-coupled receptors (P2Y) is strongly implicated in
unexplained chronic refractory chronic cough. Several agents have proceeded through to
phase 2 and 3 clinical trials that target these receptors. At the current time, none of these ion
channel inhibitors are currently available for clinical use in Australia outside of the setting of
clinical trials. Gefapixant, P2Xs receptor antagonist, that is directed against ATP gated ion
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channels found on sensory C-fibres of the vagus nerve at this stage is the most advanced of
these agents in progressing through clinical trials. ATP-evoked cough was significantly
inhibited by gefapixant 100 mg, a P2X3 receptor antagonist, demonstrating peripheral target
engagement. Cough count and severity were reduced in CC patients.% Two large double-
blind, randomised, parallel-group, placebo-controlled, phase 3 trials, recruited subjects with
either refractory chronic cough that was persistent despite treatment of underlying conditions
or unexplained chronic cough, they also needed to have moderate to severe active
symptoms. gefapixant 45 mg twice per day showed significant reductions in 24-h cough
frequency compared with placebo at week 12 (18-5% [95% CI 32-9-0-9]; p=0-041) and at
week 24 (146% [26-1-1 4]; p=0-031).75 Gefapixant 15 mg twice per day did not show a
significant reduction in cough frequency versus placebo. The most common adverse events
of gefapixant were related to taste disturbances.

A number of other experimental agents are under investigation for unexplained refractory
chronic cough. For further details in regard these agents as well as the ion channel inhibitors
we refer readers to the following publications.179.180
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Table é: Evidence summairies for treating specific diseases that lead to chronic cough in adults

Condition

Chronic rhinitis

Treatment

Nasal Douche

Clinical significance

Saline irrigation (nasal douching) may reduce
patient-reported disease severity compared with no
saline irrigation at up to three months in adults with
allergic rhinitis, with no reported adverse effects.

Level of
evidence*

Satisfactory

Strength of
recommendation that
treatment improves chronic
cough#

(Strong, weak, no evidence)

No evidence

Saline nasal spray

The beneficial effect of saline appears to outweigh
drawbacks due to minor side effects for the majority
of patients. Saline is not as effective as an infranasal
steroid.

Safisfactory

No evidence

Intranasal corticosteroids

Intfranasal corticosteroids reduce nasal symptoms,
sneezing, eye irritation and improve quality of life
compared with placebo when measured at up to
three months.'8! There is specific information on
cough alone.

The evidence is less clear that they improve
outcomes in non-allergic chronic rhinitis.182

Good

Weak
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Intranasal antihistamine nasal
spray

Intranasal antihistamines have been shown fo reduce
patient-reported disease severity in chronic rhinifis,
they are more efficacious than the oral
antihistamines.183

Good

Weak or no evidence

Combination corticosteroid
and antihistamine nasal spray

Combination infranasal corticosteroids and intranasal
antihistamines has an additive effect on efficacy to
reduce patient-reported disease severity in chronic
rhinitis.’8 Intranasal corticosteroid plus oral
antihistamine has similar efficacy to infranasal
corticosteroid alone, greater efficacy than oral
antihistamines alone or placebo in reducing nasal
symptoms for allergic rhinitis patients. Intranasal
corticosteroid plus infranasal antihistamine are
significantly superior to either therapy given alone, or
placebo.'8

Good

Weak or no evidence

Anticholinergic nasal spray

Infranasal anticholinergics reduce rhinorrhoea
associated with allergic and nonallergic rhinitis, with
little, if any, effect on the symptoms of congestion
and sneezing.

Satisfactory

No evidence

Leukotriene receptor
antagonists (LTRAS)

Montelukast is more effective than placebo in
freating the symptoms of allergic rhinitis while the
combined therapy of montelukast and an oral
antihistamine is superior to either montelukast or an
oral antihistamine alone.18¢

There were no differences between intranasal
corficosteroidst leukotriene receptor antagonist
mono-therapy on composite nasal symptom score,
total daytime symptom score, total night time
symptom score, disease-specific QoL and adverse
events.187

Satisfactory

No evidence
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Inhaled capsaicin

Capsaicin appears to have beneficial effects on
nasal symptoms up to 36 weeks after treatment and
may be an option in the freatment of idiopathic non-
allergic rhinifis.

Good

Weak

House dust mite avoidance
strategies

Use of acaricides (chemicals which kill mites) and
extensive bedroom-based environmental control
programmes may be of some benefit in reducing
rhinitis symptomes. Isolated use of house dust mite
impermeable bedding is unlikely to prove effective.

Poor

Weak

Chronic sinusitis

Intranasal steroids

There is improvement for all symptoms, a moderate-
sized benefit for nasal blockage and a small benefit
for rhinorrhoeaq. 18!

Good

Weak

Large volume (150 mL) saline
rinse

There is some benefit of daily, large-volume (150 mL)
saline irrigation with a hypertonic solution when
compared with placebo, but the quality of the
evidence is low for 23 months of freatment. There is
no benefit of a low-volume (5 mL) nebulised saline
spray over intranasal steroids.

Safisfactory

Weak

Short-course oral steroids

At the end of the 2-3 week treatment course there is
an improvement in health-related quality of life and
symptom severity in patients with chronic rhinosinusitis
with nasal polyps taking oral corticosteroids. At three
fo six months after the end of the oral steroid
freatment period, there is little or no improvement in
health-related quality of life or symptom severity.188

Satisfactory

No evidence
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Monoclonal antibody
therapy

In patients with severe chronic rhinosinusitis and nasal
polyposis, and using infranasal steroids:

Dupilumab improves disease-specific quality of life
nasal symptoms and disease severity on CT
compared fo placebo.

Mepolizumab improves nasal symptoms and disease-
specific quality of life

Good

No evidence

Topical or systemic antifungal
therapy

At the end of at least four weeks tfreatment, patients
using antifungails (topical or systemic) did not have a
better quality of life or less severe symptoms than
patients who used placebo or had no treatment.18?

Poor

No evidence

Antibiotics

A modest improvement in disease-specific quality of
life may be seen in adults with chronic rhinosinusitis
without polyps receiving three months of a macrolide
antibiotic.1%0

Poor

Weak

Laryngeal hypersensitivity

Speech pathology
management including
education, vocal hygiene
fraining, cough suppression,
and psychoeducational
counselling.

Generally effective if patients are able to adhere to
the treatment program.167.1¢8

Good

Strong
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freat patients with
unexplained chronic cough,
in association with GORD and
found no improvement
compared fo placebo.

freat GORD symptoms. Improvement in cough may
be a bonus in some patients.

Neuromodulators Can be beneficial in select patients. There are side Good Strong (in selected patients)
effects which should be discussed with the patient.!?!
Speech pathology Generally effective if patients are able to adhere to Good Strong
management including the treatment program.
education, vocal hygiene
fraining, PVFM release and
psychoeducational
counselling.
Vocal cqrd Inspiratory muscle strength Low quality evidence. Results in decrease in Poor Weak
dysfunction(VCD)/ILO fraining perceived dyspnoed.
Botulinum Toxin Injections Can reduce VCD symptoms in pafients who have Poor Weak
failed speech pathology infervention. The effect size is
unclear.
Low dose amitriptyline Unclear with the current level of evidence. One study | Poor Weak
reported VCD cessation in 53/62 patients.
GORD/dysmotility PPl therapy has been used to | Acid lowering treatments should be used primarily to Good Strong, against PPl for cough

alone. 92

Lower
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Asthma

Inhaled corticosteroid
freatments.193

LRTA

Beta-2 agonists

Cough Variant asthma?3

LTRA

Inhaled corticosteroids

LTRA

Eosinophilic bronchitis'?3

Inhaled corticosteroids

Improve asthma symptoms, including cough, lung
function, exacerbation frequency and HRQOL.

Montelukast has been shown to improve asthma
symptoms including cough but is not as effective as
inhaled corticosteroids.

Recommended as freatment as in asthma, though
evidence limited to small, short term studies.

Recommended as freatment as in asthma, though
evidence limited to small, short term studies. Duration
of freatment is unclear.

Recommended as freatment as in asthma, though
evidence limited to small, short term studies. Duration
of freatment is unclear.

Has been used alone and in combination with inhaled
corticosteroids for chronic cough though evidence is
limited to small, short term studies. Effect in cough
may be independent of FeNO.

Excellent Strong
Good Weak
Good Strong
Satisfactory Strong
Satisfactory Strong
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LTRA

Satisfactory

Weak

Chronic bronchitis without
airflow obstruction

Mucolytic therapies

Bronchial Rheoplasty

A systematic review of 10377 subjects with chronic
bronchitis, included studies where COPD was not
confirmed and so may have included subjects
without airflow obstruction, found that freatment
with including N-acetylcysteine, carbocysteine,
erdosteine, and ambroxol, given at least once daily
reduced the frequency of exacerbations requiring
antibiotics.194

Poor

Weak

Poor

Weak

Macrolide antibiotics

An open label frial of 30 subjects with chronic
bronchitis, with and without airflow obstruction where
freated with bronchial rheoplasty with improvements
in symptoms of cough and sputum production for up
to 12 months.195

A small open, unconftrolled frial in 30 adulfs with
chronic productive cough, showed improvement in
cough and sputum following 12 weeks freatment with
azithromycin 250mg/day.17¢

In the setting of acute exacerbations of people with
chronic bronchitis, a systematic review demonstrated
a lower incidence of freatment failure with

Poor

Poor

Weak

Weak
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azithromycin, compared to amoxicillin and amoxicillin
clavulanic acid. There was no placebo.

Inhaled long acting
muscarinic agent

A small open label Japanese study of 13 patients with
that included 5 with chronic bronchitis without airflow
obstruction demonstrated an improvement in
symptoms of cough and sputum.1%7

Poor

Weak

ILD

Treatment depends on the
underlying type of ILD, but
mayy include anti-fibroftic
therapies for progressive
fibrotic ILD, or
immunosuppressive therapies
for ILDs with an
immunological cause.

There are no specific
freatments for cough in ILD.
Unconfrolled evidence
suggests that pirfenidone, an
anti-fibrofic therapy, may
reduce cough in IPF.5

Poor

Weak

COPD

Guideline-based COPD care
including smoking cessation,
optimising function through
medications and pulmonary
rehabilitation, as well as
prevention and treatment of
exacerbations.!40

Excellent

Strong
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Combination of inhaled
corticosteroids (ICS) and
long-acting bronchodilator
may reduce cough severity,
but pneumonia risk related to
ICS use should be
considered.140

Good

Weak

Bronchiectasis

Systemic

Smoking cessation

Guideline-directed care
includes treatment of
exacerbations with a 14-day
courses of antibiotics, regular
airway clearance and
exercise, and pulmonary
rehabilitation. 142198

Cessation of nicotine
containing cigarettes or e-
cigarettes increases cough
sensitivity in the short term.

Cigarette smoke cessation
reduces cough in the long
term

Enhanced cough sensitivity to capsaicin challenge’??
follows smoking cessation of cigarettes and vaping
devices.

In people with COPD and chronic bronchitis smoking
cessation led to short ferm worsening of cough, but at
30 days post-cessation, substantial improvement in
cough, phlegm and dyspnoea.2%0

In 2408 smokers with daily cough and sputum, at 1
year, smoking cessation substantially reduced cough

Good

Satisfactory

Weak56

Strong

Excellent

Strong
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and sputum, improvements were also seen in those
who reduced smoking.?0!

Environmental exposures,
avoidance reduces cough

Identification of occupational
and environmental causes of
chronic cough offers
opportunity for exposure
control and prevention.202

Expert panel report

Satisfactory

Weak
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Angiotensin containing
enzyme (ACE) inhibitor

Cessation of ACE inhibitors

The incidence of chronic
cough reported with ACE
inhibitor use is 1.5 to 4%. In
one pooled analysis only 3.1%
ceased therapy for cough.203

Cessation of ACE inhibitors for
cough

Cough improves with cessation in the majority of
cases. In small cases series cessation of cough took 3
days up to 4 weeks to occur.204

In another study, cough resolved spontaneously in
27% and did not recur in the next 13 months.205

Another small case series ACE inhibitor was
successfully reintroduced after the cough resolved.20¢

Satisfactory

Poor

Poor

Strong

Strong

Weak

Abbreviations: ACE = Angiotensin-converting-enzyme; COPD = Chronic obstructive pulmonary disease; ICS = inhaled corticosteroids; ILD = Interstitial lung disease; ILO =
Inducible laryngeal obstruction; IPF = Idiopathic pulmonary fibrosis; LTRA = Leukotriene receptor antagonists; PPl = Proton pump inhibitors; VCD = Vocal Cord Dysfunction

Notes: * NHMRC (National Health and Medical Research Council) additional levels of evidence and grades for recommendations for developers of guidelines.2 TThe GRADE

(Grading of Recommendations Assessment, Development and Evaluation) system was used to grade the strength of recommendations.3
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Table 7: Summary strength of recommendations for the efficacy of treatment of cough in association with the conditions in adults

Recommendations for ADULTS with chronic cough Level of Strength of
evidence* recommendation#

COUGH WITH ALLERGIC RHINITIS

Treatment according to current rhinitis management guidelines'® involving nasal corticosteroid spray, nasal Good Weak

anfihistamine spray, combination corticosteroid/antihistamine nasal spray.

COUGH WITH CHRONIC RHINOSINUSITIS

Treatment according to current chronic sinusitis management guidelines 188 involving nasal corticosteroid Poor/Good Weak

spray, large volume saline irrigation, long term antibiotic therapy (macrolide; three months)

COUGH WITH LARYNGEAL HYPERSENSITIVITY

Treatment with speech pathology management Good Strong

COUGH WITH VOCAL CORD DYSFUNCTION/INTERMITTENT LARNYGEAL OBSTRUCTION

Treatment with speech pathology management Good Strong

COUGH WITH GORD/DYSMOTILITY

Treatment(s) for GORD in adults with cough alone and no other symptoms of GORD with PPl therapy. When Good Strong against use

other symptoms of GORD use appropriate clinical guidelines.200 PPI for cough alone
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COUGH WITH ASTHMA

Treatment according to current asthma management guidelines'8! and involves education, inhaled Excellent/ Strong
bronchodilators, inhaled corticosteroids

Good
The use of leukotriene receptor antagonists — alone or with inhaled corticosteroids

Good Weak
COUGH WITH EOSINOPHILIC BRONCHITIS
Treatment with inhaled corticosteroids Satisfactory Strong
The use of leukotriene receptor antagonists — alone or with inhaled corticosteroids Satisfactory Weak
COUGH WITH CHRONIC BRONCHITIS WITHOUT AIRFLOW OBSTRUCTION
The use of mucolytic therapy and/or macrolide antibiotic therapy Poor Weak
COUGH WITH INTERSTITIAL LUNG DISEASE
Treatment according to current ILD guidelines Poor Weak
COUGH WITH COPD
Treatment according to current COPD management guidelines and involves education and self- Excellent Strong
management, smoking cessation, pulmonary rehabilitation and treatment of exacerbations.
Addition of combination inhaled long-acting bronchodilators and corticosteroids may reduce cough

Good Weak

severity.
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COUGH WITH BRONCHIECTASIS

Treatment according to current bronchiectasis management guidelines and involves and treatment of
exacerbations with 14 days anfibiotics, regular airway clearance and pulmonary rehabilitation.

Unexplained chronic cough in ADULTS

Good

Weak

An empiric freatment trial supervised by a specialist cough clinic using validated, objective measures of Satisfactory Weak

cough severity (cough severity scales, the cough severity diary, QoL measures LCQ, cough specific quality of

life questionnaire), objective cough recording devices and cough reflex sensitivity challenges)

Cessation of smoking, nicotine containing cigarettes or e-cigarettes Excellent Strong

Identify and minimise environmental/occupational exposures Satisfactory Weak

Cessation of Angiotensin containing enzyme (ACE) inhibitors Satisfactory Strong

Speech and language therapy Excellent Strong

Inhaled corticosteroids or leukotriene antagonist empiric freatment trial Poor Weak

Macrolide antibiotics Satisfactory Weak
recommendation
against
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Acid suppressive therapy, proton pump inhibitors or H2 antagonists empiric treatment triall

Excellent

Strong
recommendation
against

Neuromodulators (amitriptyline, gabapentin, pregabalin) treatment trial

Satisfactory

Weak

Opioids empiric freatment trial

Satisfactory

Weak
recommendation
against

Abbreviations: COPD = chronic obstructive pulmonary disease; GORD = Gastro-oesophageal reflux disease; H2 = Histamine-2 (receptor antagonists); ILD = Interstitial

lung disease; LCQ = Leicester cough questionnaire; PPl = Proton pump inhibitors; QoL = Quality of life

Notes:

* NHMRC (National Health and Medical Research Council) additional levels of evidence and grades for recommendations for developers of guidelines.2 fThe GRADE
(Grading of Recommendations Assessment, Development and Evaluation) system was used to grade the strength of recommendations.3
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Conclusion

Cough is the most common symptom leading to medical consultation. Chronic cough results in
significant healthcare costs, impairs quality of life and may indicate the presence of a serious
underlying condition. We have presented an updated position statement on cough management in
the clinical consultation.

Main recommendations

Assessment of children and adults requires a focused history of the chronic cough fo elicit any “red
flag” cough pointers that may indicate an underlying disease. Further assessment with examination
should include a chest radiograph and spirometry (when age >6 years). Separate paediatric and
adult diagnostic management algorithms should be followed. Management of the underlying
condition(s) should follow specific disease guidelines, as well as address adverse environmental
exposures and patient/carer concerns. Aboriginal and Torres Strait Islander adults and children should
be considered high-risk groups.

Management priorities

e Algorithms for assessment and diagnosis of adult and paediatric chronic cough are
recommended

e High quality evidence supports the use of that using child-specific chronic cough
management algorithms to improve clinical outcomes but none exists in adults

e Identify “red flags” that indicate serious underlying conditions that require investigation or
referral

e FEarly and effective freatment of chronic wet/productive cough in children is critical

o Culturally specific strategies for facilitating the management of chronic cough in First Nations
populations are presented

e If the chronic cough does not resolve or is unexplained, the patient should be referred to a
respiratory specialist or cough clinic
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