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SUMMARY. Despite progress in the understanding of the mecha-
nisms and aetiology of cough, it remains an alarming and annoying
symptom for both patients and physicians. Chronic cough lasting for
more than 8 weeks is one of the main reasons for referral in primary
or secondary health care and the first symptom of many pulmonary
and extra-pulmonary conditions. Its aetiology usually includes
environmental causes, including exposure to cigarette smoke and
environmental pollution, and several disease entities, both respira-
tory and non-respiratory. The most common respiratory causes are
chronic obstructive pulmonary disease (COPD), bronchiectasis, upper
airway cough syndrome (UACS) due to a variety of rhinosinus diseases,
asthma and non-asthmatic eosinophilic bronchitis. Non-respiratory
causes of cough include the use of angiotensin-converting enzyme
(ACE) inhibitor agents and gastro-oesophageal reflux disease. Chronic
cough may be multi-factorial and only rarely is its cause not identified,
leading to the diagnosis of idiopathic chronic cough. Chronic cough
is a disturbing symptom that affects the health-related quality of
life of the patients and presents a diagnostic and therapeutic chal-
lenge for the clinician. This review summarizes the current evidence
on the aetiology and the diagnostic difficulties of chronic cough in
adults, and provides an algorithmic approach, along with practical
tips, for its management by the busy practicing clinician. Pneumon
2012,25(2):164-175.

INTRODUCTION

Cough is the most common symptom for which individuals seek medi-
cal advice and every clinician should be able to manage it'2 Cough is rec-
ognized as a reflex defense mechanism, with three phases: an inspiratory
phase, a forced expiratory effort against a closed glottis and opening of
the glottis with rapid expiration that generates the characteristic sound*,
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Cough clears the respiratory tract of secretions, foreign
particles, and infectious organisms.| Its protective nature
is illustrated by the complications of cough suppression
after general anaesthesia, which include retention of
airway secretions and infection.

Based on its duration, cough can be divided into:
(1) acute cough, which lasts for <3 weeks, (2) subacute
cough, lasting between 3 and 8 weeks, and (3) chronic
cough, lasting >8 weeks®. In epidemiological studies, the
prevalence of reported cough ranges from 9-33%, being
up to 3 times more prevalent in smokers*¢. Most patients
present with a dry or minimally productive cough, and
the presence of significant sputum production usually
indicates primary lung pathology. Chronic cough is the
5t most common problem in the primary health care
setting and represents approximately 10% of referrals
to a specialist in the UK. The prevalence of nocturnal,
non-productive cough is higher in middle-aged women
than in men, and this may be related to the increased
sensitivity of the cough reflex in women?®?. Several sets of
guidelines have been developed by the major respiratory
societies that provide evidence-based recommendations
for the management of cough*”'®"". This review focuses
on chronic cough in adults, its diagnostic difficulties and
its management, providing an algorithmic approach,
along with practical tips for its management by the busy
practicing clinician.

CAUSES OF COUGH

Cough can be the first symptom of many pulmonary
and extra-pulmonary disorders, and the differential di-
agnosis usually includes several conditions summarized
in Table 1. In the majority of cases of acute cough (i.e.
cough lasting <3 weeks), the aetiology is infectious in
origin, but certain life-threatening conditions, including
foreign body aspiration and cardiovascular disease, and
the exacerbation of pre-existing conditions, must always
be considered'™. Subacute cough, lasting 3-8 weeks,
commonly has a post-infectious origin, that may lead to
exacerbation of pre-existing conditions, including asthma
and chronic obstructive pulmonary disease (COPD), or it
may be due to any other cause of chronic cough, in which
case its management does not differ from that of chronic
cough in general™. Chronic cough, lasting >8 weeks, may
be caused by several respiratory or non-respiratory condi-
tions, that have been widely documented®. It is the primary
reason for referral in 38% and the sole complaintin 10%
of patients visiting a respiratory physician'. Recently, a
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TABLE 1. Causes of chronic cough

Common causes of cough®

« Acute infections: tracheobronchitis, pneumonia, pertussis

« Chronic infections: bronchiectasis, cystic fibrosis, recurrent
aspiration, tuberculosis, non-tuberculous mycobacteria

« Post-infectious cough (e.g., Mycoplasma pneumoniae, Bor-
detella pertussis)

« Upper airway disease: chronic postnasal drip (chronic upper
airway cough syndrome)

« Lower airway disease: asthma, COPD, bronchiectasis, EB

« Parenchymal diseases: chronic interstitial lung disease (e.g.,
IPF, sarcoidosis)

« Tumours: bronchogenic carcinoma, mediastinal tumours,
benign airway tumours

« Foreign bodies (including aspiration and endobronchial
sutures)

- Cardiovascular disease: left ventricular failure, pulmonary
embolism, aortic aneurysm

« GERD

+ Drugs: ACE inhibitors

« Irritation of the external auditory meatus

« Habit and psychogenic cough

Uncommon and recently identified causes of cough™

« Obstructive sleep apnoea, snoring

« Tonsillar enlargement

« Autoimmune disease (particularly thyroid disease)
« Hereditary sensory polyneuropathy

- Rare infections (e.g. basidiomycetous fungi)

« Tracheobronchopathia osteochondroplastica

« Premature ventricular complexes

Idiopathic or unexplained chronic cough

ACE: angiotensin-converting enzyme; COPD: chronic obstruc-
tive pulmonary disease; EB: eosinophilic bronchitis; IPF: idi-
opathic pulmonary fibrosis; GERD: gastro-oesophageal reflux
disease.

number of conditions associated with unexplained chronic
cough have been leading to new therapeutic options for
appropriately selected patients's.

COMPLICATIONS OF CHRONIC COUGH

The complications of cough derive from its physi-
ological course of events. During vigorous coughing,
intrathoracic pressures of up to 300 mmHg'* and expiratory
velocities of up to 500 miles per hour (85% of the speed
of sound)'®, may be generated. During the expiratory
phase of a vigorous cough, the systolic blood pressure
approaches 140 mmHg, compared with 75 mmHg during
chest compression's. While these high pressures and ve-
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locities enable coughing to be an efficient reflex defense
mechanism, they can at the same time give rise to a vari-
ety of adverse events. These may be cardiovascular (e.g.,
arterial hypotension, arrhythmias, loss of consciousness),
respiratory (e.g., pneumothorax, pneumomediastinum
and subcutaneous emphysema, laryngeal trauma), gas-
trointestinal (e.g., gastro-oesophageal reflux events and
formation of hernias), genitourinary (e.g.,incontinence),
musculoskeletal (e.g., rib fractures and muscle ruptures),
neurological (e.g., seizures, headache, cough syncope or
even stroke), ophthalmological (e.g., intraocular haemor-
rhage), dermatological (e.g., petechiae and disruption
of surgical wounds), or constitutional (e.g., excessive
sweating, anorexia, exhaustion)'’. Cough and its com-
plications may have a significant psychosocial impact
on individual patients, who commonly present with
fear of serious disease and may adopt lifestyle changes
that lead to significant impairment of their quality of life
(Qol). The understanding of these complications may
help clinicians to appreciate the impact of cough on their
patients, and the importance of its successful diagnosis
and management'’.

COUGH AND QUALITY OF LIFE

The influence of chronic cough on the health-related
Qol of patients is a major reason for these patients to seek
medical attention’, as has been shown in several prospec-
tive studies®'®22, Various instruments, both specific and
non-specific, have been implemented for the quantification
of the impact of cough on QoL. French and co-workers
developed a self-administered Cough-specific Quality of
Life Questionnaire (CQLQ) that consists of 28 items and 6
domains, including physical complaints, psychosocial issues,
functional abilities, emotional well-being, extreme physical
complaints, and personal safety fears*'. The CQLQ appears
to provide a valid method for assessment of the efficacy
of cough therapies, since it is responsive to treatment
2_Another cough-specific questionnaire is the Leicester
Cough Questionnaire (LCQ), which consists of 19 items
and three domains, including physical, psychological, and
social attributes'.The LCQ has been shown to be respon-
sive to treatment'® and to correlate with cough frequency
assessed objectively by a sound-based cough monitor.?
These two questionnaires, along with the Burden of Cough
Questionnaire, are currently considered the best validated
and most reliable questionnaires for the evaluation of the
consequences of cough?.
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One important message derived from studies evalu-
ating QoL in patients with chronic cough is that there
are sex-related differences in cough reflex sensitivity in
patients with chronic cough®. Women with chronic cough
seek medical attention more often than men, because their
health-related QoL is more adversely affected and they
experience more cough-associated physical complaints,
and notably, urinary stress incontinence’®.

THE OBJECTIVE ASSESSMENT OF COUGH AND
ITS SEVERITY

Animportant step in the investigation of chronic cough
is the objective assessment of cough frequency and sever-
ity. Cough visual analogue scores are most commonly used
in clinical trials. They are generally responsive to treatment
and repeatable in individual patients, but they not very
useful for the comparison of cough severity between
individuals or populations'?, and little is known about
the associations of such scores with objective measure-
ments of cough frequency and cough reflex sensitivity?.

Attempts at quantification of cough have been made
by counting individual coughs?*%, or the number of sec-
onds spent coughing.® In small studies, daytime cough
frequency was observed to be substantially higher in
patients with reported chronic cough than in age-matched
and sex-matched controls*, and a correlation was noted
between cough counts and clinical cough scoring sys-
tems'"?. Ambulatory objective cough monitoring, using
specifically designed recording devices?**, has shown
that effects of sex and age must be taken into account
in the study of cough, with one recent study showing
that women cough more frequently than men, especially
during the night.3' The availability of commercially avail-
able automated cough monitors will represent a major
breakthrough in clinical cough research and may be useful
in clinical practice in the future®,

The objective assessment of cough sensitivity has
been widely studied by the use of citric acid or capsai-
cin cough challenge tests?. Both techniques have been
validated and the methods are well standardized. In
both tests, the concentrations causing two (C2) and five
coughs (C5) are reported, and their results are highly
reproducible in the same individual when performed by
anindividual investigator or laboratory using appropriate
methodology3¥3. The majority of patients with chronic
cough present increased cough sensitivity3, which de-
creases after successful cough management¥. There is
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wide inter-individual variation, however, and substantial
overlap between healthy volunteers and patients with
chronic cough, and between patients with cough of dif-
ferent aetiologies, which limits the role of such tests in
the differential diagnosis and quantification of cough''®,

ALGORITHMIC ASSESSMENT AND
MANAGEMENT OF CHRONIC COUGH

An algorithmic approach to the diagnosis and man-
agement of chronic cough, covering the most common
causes, is presented in Figure 1'%, The starting point
in the evaluation and management of every patient is
the elicitation of a careful medical history, including the
evaluation of co-morbidities and current medication, fol-
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lowed by physical examination, spirometry and a chest
X-ray. Several studies have shown that serious pulmonary
conditions are rare in patients with an isolated chronic
dry cough whose physical examination, chest X-ray and
spirometry are normal”'""%5, suggesting that these simple
tests represent an effective screening strategy®. Patients
with findings that are indicative of specific respiratory or
non-respiratory cause of chronic cough should be man-
aged appropriately.

The onset of cough represents the most significant
part of the history and should always be investigated
thoroughly by the clinician. An onset of coughing during
eating, especially in patients with an impaired swallow-
ing reflex, should raise the possibility of aspiration of a
foreign body. The association of cough with the initiation

I Cough>8 weeks I

Medical history, physical examination,
chest X-ray, spirometry

v
Potential pulmonary No Normal Yes Remove aggravating factors
disease chest-X ray (ACE inhibitors, smoking)

. Yes -
Appropriate management Response?
(spirometry, chest CT scan,

sputum cultures, bronchoscopy) No .

Evaluate and treat most common
respiratory causes of cough
(UACS, asthma, EB)

No further evaluation
Consider long-term
treatment

Yes

< Response?

No

Further investigations

Evaluation for rare causes No

Yes

Y

Empirical treatment trial for GERD

Y

Response?

No'r

Optimize therapy

Idiopathic chronic cough (?)
Referral to specialist cough clinic

Response?

Check pitfalls
Check Compliance

F 3

Evaluate for multiple causes

FIGURE 1. A clinical algorithm for the management of chronic cough. Abbreviations: ACE: angiotensin converting enzyme, EB:
eosinophilic bronchitis, UACS: upper airway cough syndrome, GERD: gastro-oesophageal reflux disease
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of treatment with an angiotensin converting enzyme
(ACE) inhibitor strongly supports this as the cause of the
cough. Symptoms suggestive of respiratory tract infection
at the onset of cough should lead the investigator towards
a diagnosis of post-infectious cough, with Mycoplasma
pneumoniae®® and Bordetella pertussis® being increasingly
recognized as causes of persistent cough in adults®. Specific
respiratory symptoms, including dyspnoea, wheezing or
haemoptysis, should instigate more specific investigations,
including chest computed tomography (CT) scan, sputum
culture and/or bronchoscopy. Additional important issues
in the medical history include the origin of the patient
(e.g., from an area endemic for certain diseases, such
as tuberculosis) and the presence of systemic signs of
disease, including fever, sweats, or weight loss. A history
of cardiovascular disease, cancer or congenital disease is
also important in the differential diagnosis, which should
generally cover the major causes summarized inTable 1.

In patients with a normal chest X-ray, attempts should
be made to remove potential aggravating factors, such as
smoking and ACE inhibitors. Every smoker with chronic
cough should receive intense consultation for smoking
cessation. Cigarette smoking is associated with produc-
tive cough that typically meets the definition of chronic
bronchitis, and smoking cessation is almost always ef-
fective, with significant lessening of the cough within 4
weeks®. If the patient is receiving an ACE inhibitor, this
should immediately be replaced by some other form of
treatment, if possible. The cough is expected to improve
within a few days to 2 weeks, but it may take longer to
resolve completely®',

Both recent and earlier studies have shown that in
patients with a normal chest X-ray, the most common
causes of chronic cough are: (1) upper airway cough
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syndrome (UACS), due to a variety of rhinosinus diseases,
also referred to as postnasal drip syndrome (PNDS), (2)
asthma, (3) non-asthmatic eosinophilic bronchitis (EB),
and (4) gastro-oesophageal reflux disease (GERD)>7124244,
Symptoms such as rhinorrhoea, nasal obstruction, sinus
pain, sneezing, PND and nasal or pharyngeal mucosal
inflammation are typical indications of rhinosinus pa-
thology. A history of atopy, with seasonal distribution
and aggravation of symptoms during the night or with
exercise, may be suggestive of cough-variant asthma. A
history of heartburn, retrosternal chest pain, a sour taste
or regurgitation may support the diagnosis of GERD,
although this disorder may present with throat-clearing,
hoarseness, or persistent cough, only.

The main strategy in the identification of the cause of
chronic cough is to eliminate initially the most common
conditions and then to seek alternative diagnoses'®.
Animportant step in the management of chronic cough
without any obvious underlying pulmonary disorder is
the distinction between cough due to eosinophilic airway
disease and non-eosinophilic chronic cough (Table 2)%.
This distinction is supported by the substantial differences
in their epidemiology and pathology, and by the good
response of eosinophilic airway disease to corticosteroid
treatment®. Non-invasive tests, such as induced sputum
eosinophilic count*“ or exhaled nitric oxide (NO) con-
centration* may be of great value in the identification of
eosinophilic airway disease when the values are raised.
The greatest difficulties in the management of chronic
cough are encountered in those patients whose cough has
no obvious major cause and who do not have evidence
of eosinophilic airway disease.

An empirical treatment trial for GERD is justified when
all the respiratory causes of chronic cough have been

TABLE 2. Differences between the two major types of chronic cough, eosinophilic airway disease and non-eosinophilic chronic

cough. (Modified after permission from reference #).

Eosinophilic airway disease

Non-eosinophilic chronic cough

Age Any 40-60 years

Sex Equal Female predominance
Pathology Eosinophilic Non-eosinophilic
Sputum cell count Increased eosinophils Normal eosinophils
Exhaled nitric oxide (NO) Raised Low

Variable airflow obstruction Present in asthma Absent
Bronchial hyperresponsiveness (BHR) Present in asthma but notin EB Absent
Response to corticosteroids Good Poor

EB: eosinophilic bronchitis
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ruled out, even in patients with no gastrointestinal symp-
toms. If this initial clinical and empirical approach does
not relieve the cough, a comprehensive evaluation of
compliance with optimal treatment should be made,
accompanied with a search for pitfalls, following which
further investigations for less common causes should
be attempted (Figure 1). During this process, the clini-
cian needs to bear in mind that the aetiology may often
be multi-factorial and, in such cases, the cough will not
resolve until all the various causes have been effectively
treated*'. Absence of improvement after application of
this algorithmic approach and extensive investigations
constitutes an indication for referral to a specialist cough
clinic and are candidates for the diagnosis of “idiopathic
chronic cough” (see below).

USEFUL TIPS FOR THE MANAGEMENT OF
SPECIFIC CAUSES OF CHRONIC COUGH

The management options for the most common causes
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of chronic cough are summarized in Table 3.

Upper Airway Cough Syndrome - Post-Nasal Drip
Syndrome

Recently, cough specialists in the US have suggested
that the term “chronic upper airway cough syndrome”
(UACS) should be used to include a variety of upper res-
piratory conditions, instead of the previously described
“post-nasal drip syndrome” (PNDS)*. Several studies have
shown that UACS is one of most common causes of chronic
cough >%?, being responsible for up to 93% of referrals
to specialist respiratory clinics for chronic cough®*. The
clinical presentation typically includes complaints of a
sensation of drainage to the throat, a need to clear the
throat, and/or nasal congestion or discharge. All these
symptoms are sensitive but unfortunately not specific,
thus the diagnosis of UACS is quite difficult as there is
no objective test for it%. In patients with an atypical
clinical presentation its diagnosis is often established
only after the response to empirical treatment, includ-

TABLE 3. Treatment options for the most common causes of chronic cough

Cause of chronic cough

Therapeutic approach

Smoking
ACE inhibitors

Chronic upper airway cough syndrome -
Post-nasal drip syndrome

« Smoking cessation

« Cessation of drug

« Avoidance of potential irritants
+ Oral antihistamines

« Nasal corticosteroids
+ Nasal ipratropium bromide

Asthma

- Avoidance of potential irritants

« Inhaled corticosteroids

« Inhaled bronchodilators

« Leukotriene receptor antagonists

- Oral corticosteroids in selected cases

Non-asthmatic eosinophilicbronchitis

« Avoidance of potential irritants

« Inhaled corticosteroids
« Oral corticosteroids in selected cases

Gastro-oesophageal reflux disease

- Dietary modifications
+ Weight reduction

- Lifestyle changes (smoking, alcohol)
« Avoidance of eating within 2 h of bedtime
« Proton pump inhibitors

« Prokinetics

Postinfectious cough

« [t usually is self-limited

« When the cough adversely affects the patient’s quality of life, inhaled ipratropium
or inhaled corticosteroids or antitussive agents may be used
« Macrolides in Mycoplasma pneumoniae or Bordetella pertussis infections

ACE=angiotensin converting enzyme
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ing oral first-generation antihistamines/decongestants
(e.g. dexbrompheniramine)'®, which, however, are not
widely available outside the US. For patients with rhinitis
the use of intranasal corticosteroids for 2-8 weeks, or oral
antihistamines, is also recommended by some specialists,
while nasal ipratropium bromide may improve nasal
drainage in selected patients®. If the empirical treatment
trial fails, sinus imaging is indicated, preferably witha CT
scan'®. Common pitfalls in this group of patients are the
fact that chronic sinusitis may present with a chronic
“dry” cough only, without any other symptoms of acute
sinusitis, and that resolution of the cough from sinusitis
may need several weeks of treatment.

Asthma and Non-Asthmatic Eosinophilic Bronchitis (EB)

Asthma may present with chronic dry cough as the
predominant, or even the only symptom, as in the case
of cough-variant asthma. The major characteristic dis-
tinguishing asthma from other forms of eosinophilic
airway disease, such as atopic cough and non-asthmatic
eosinophilic bronchitis (EB), is the presence of variable
airflow obstruction and bronchial hyperresponsiveness
(BHR)®*%54, All eosinophilic airway diseases are character-
ized by eosinophilic inflammation in the sputum and in
the airways submucosa>*, the presence of which predicts
afavourable response to corticosteroid treatment. Addi-
tional treatment options for patients with cough-variant
asthma include long-acting bronchodilators, antileukot-
rienes®®, and/or low-dose theophylline*®, while a trial of
oral corticosteroids (30 mg of prednisolone for 14 days)
may be an option for selected patients with severe and/
or refractory asthmatic cough'02>6,

EB is characterized by a troublesome cough that may
sometimes be productive, without any other symptoms of
asthma, and in the absence of BHR. It is characterized by
a negative response to methacholine challenge testing®'.
Patients with EB have a good response to corticosteroids,
but not to bronchodilators*¢2

Based on the above information, negative bronchial
challenge testing (e.g., to histamine or methacholine)
may exclude asthma with excellent sensitivity>*%, but may
not rule out the presence of EB, that can respond well to
inhaled corticosteroids (ICS). Additionally, a significant
proportion of patients with asthma does not present
eosinophilic airway inflammation®*.The establishment of
airway eosinophilia with objective tests, such as raised
induced sputum eosinophil count** or increased exhaled
NO concentration?, is important in the management of
such patients, since this evidence is a valid predictor of
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steroid response®>?’, irrespective of the underlying diag-
nosis. Exhaled NO measurement has the greatest promise
in the evaluation of airway eosiniphilia, since it is easy to
perform, and the new portable devices have significantly
reduced its cost®®%°, It is important to stress that, in the
absence of objective tests, a trial of ICS in patients with
unexplained chronic cough is essential, in order to rule
out asthma and EB.

Gastro-oesophageal Reflux Disease (GERD)

In patients with chronic cough who also complain of
typical and frequent gastrointestinal symptoms, such as
heartburn and regurgitation, the diagnostic evaluation
should always include GERD as a possible cause™. In
patients with GERD, acid and other gastric contents shift
from the stomach, via the oesophagus, to the larynx and
trachea, because of impaired function of the lower oe-
sophageal sphincter’’. The term “acid reflux disease” has
recently been replaced by the more general term “reflux
disease”, in order to include all causes of GERD and avoid
the misunderstanding that all cases of GERD will respond
to acid-suppression therapy'®. The potential mechanisms
of GERD-associated cough include®: (a) direct effects of
contents (acid or pepsin) or volume of the reflux on the
lower oesophageal afferent nerves, (b) direct effects of
reflux contents (acid or pepsin) or volume on laryngeal
afferents or tracheobronchial afferents, (c) stimulation of
oesophageal-bronchial interconnecting neural pathways,
(d) increased cough reflex, and (e) increased gastro-
oesophageal reflux caused by cough.

Although GERD is among the three most common
causes of chronic cough in all age groups, nothing about
the character and timing of the cough due to GERD
distinguishes it from other causes of cough’2 It usually
occurs during or after a meal, during speaking and after
morning awakening, but the association between the
reflux and cough is not always consistent. The reflux of
gastric contents to the larynx (laryngopharyngeal reflux)
may be associated only with frequent throat clearing,
voice hoarseness, and globus’. It is important to know
that patients with GERD-related cough may present no
gastrointestinal symptoms in up to 75% of cases’.

An empirical treatment approach to GERD is justified
in appropriate patients with chronic cough of no othere
apparent cause. Irwin and Madison have proposed a clini-
cal profile of patients with chronic cough that is highly
predictive of a response to anti-reflux treatment (over
90%), even in the absence of gastrointestinal complaints’.
This profile includes non immunocompromised patients,
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with a dry or productive cough of at least 2 months dura-
tion, with a normal chest X-ray, and without exposure to
cigarette smoke or ACE inhibitors, after ruling out PNDS,
asthma, and eosinophilic bronchitis. The management of
cough due to GERD should include anti-reflux diet and
lifestyle changes, a prokinetic agent (e.g., metoclopramide)
and an acid suppressant with a proton pump inhibitor
(PPI). In the majority of cases of GERD, treatment with
a PPl achieves resolution of the cough within weeks,
but sometimes it may take 2-3 months of diet, PPl and
prokinetic therapy before the cough starts to improve.*
The effectiveness of PPl treatment has been challenged
in a Cochrane meta-analysis’ and a recent randomized
trial of esomeprazole that failed to show significant
improvement of chronic cough”’. However, the relevant
studies were underpowered and until results of larger
studies are available, an empirical 8-week trial of PPl is
still recommended for appropriately selected patients®7°,

The absence of response to anti-reflux treatment
does not exclude GERD as a cause of chronic cough,
and objective investigation is recommended in patients
with clinical suspicion. Laryngopharyngeal reflux can
cause reflux laryngitis with characteristic thickening,
redness, and oedema of the posterior larynx that may
be evident on laryngoscopy’®. Oesophagoscopy may
provide indirect evidence of GERD (e.g., oesophagitis and
oesophageal ulceration and stricture), but normal findings
on oesophagoscopy do not rule out GERD as a cause of
cough’. The most sensitive and specific diagnostic test
for the identification of acid reflux is the 24h-oesophageal
pH-monitoring test'®’°, but barium oesophagography
may be the only available test to reveal non-acid GERD
7075, Non-acid GERD has recently been recognized as an
important entity in chronic cough due to GERD®, but
cough specialists do not recommend the routine use of
objective investigations for GERD®*,

Angiotensin Converting Enzyme (ACE) Inhibitors

ACE inhibitors should be always considered as a pos-
sible cause of chronic cough, regardless of the temporal
relationship between the initiation of this therapy and the
onset of cough. In 2-33% of patients to whom ACE inhibi-
tors are administered, a cough, usually dry, is reported®”®.
The cough can start within a few hours of taking the
drug, but can also become apparent only after weeks or
even months. It generally improves within 1 to 4 weeks
of cessation of ACE medication, but in some cases the
resolution may be delayed for up to 3 months'™. The causal
mechanism of the cough of ACE inhibitors is inhibition
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of degradation of bradykinin and prostaglandins in the
airways, which directly irritates the cough receptors®. If
treatment with these drugs is necessary for the patient,
it can be restarted carefully after resolution of the cough,
but generally this is not recommended since cessation of
therapy is considered to be the only uniformly effective
treatment for ACE inhibitor-induced cough®.

Post-Infectious Cough

Post-infectious cough represents 11-25% of patients
with persistent cough®'°8', It is usually subacute, lasting
from 3 to 8 weeks, in patients with a history of respiratory
tract infection and a normal chest X-ray. In 25-50% of
cases the agent responsible is Mycoplasma pneumoniae
or Bordetella pertussis. A possible mechanism is that the
lower respiratory tract infection damages the bronchial
epithelial tissue and contributes to inflammation, render-
ing the cough receptors more readily exposed to inhaled
irritants and leading to a vicious circle. The cough of B.
pertussis is spasmodic with a typical whoop, usually lasting
for 4-6 weeks and sometimes much longeré. Macrolides
prescribed in the early stages of B. pertussis infection is the
recommended therapy. Although the optimal treatment
for post-infectious cough is not known, antibiotics are
not generally recommended, as the cause is not usually
bacterial. In contrast, a trial of inhaled ipratropium may be
helpful as it may attenuate the cough, or a trial of ICS in the
case of cough that persists despite inhaled ipratropium™.
When all other measures fail, centrally acting antitussive
agents, such as codeine and dextromethorphan, should
be considered for troublesome cases'.

UNCOMMON AND RECENTLY IDENTIFIED
CAUSES OF CHRONIC COUGH

Recently, a number of uncommon causes of chronic
cough have been identified (Table 1)3.

A recent case series study from the UK showed that
chronic cough was the only symptom of obstructive sleep
apnoea (OSA) in 4 patients®, and OSA was present in 44%
of patients referred for investigation of chronic cough in
a community-based respiratory practice in Utah, USA%,
The patients with cough due to OSA are more likely to
be female, obese, snorers, and with symptoms of GERD®,
but the presence of OSA cannot be detected by the
characteristics of the cough alone. Possible mechanisms
include the increase in trans-diaphragmatic pressure
during episodes of apnoea that may aggravate GERD,



172

and upper airway inflammation caused by snoring and
apnoea. A trial of continuous positive airway pressure
(CPAP) in a small number of patients with this problem
led to rapid improvement of their cough?®,

Chronic tonsillar enlargement was reported in a small
number of adults with otherwise unexplained chronic
cough, which improved significantly after tonsillectomy?®.
Chronic upper airway inflammation may be the underlying
mechanism, in a way similar to that reported in children &.

Rare infections may cause unexplained chronic cough,
with one study from Japan reporting evidence of envi-
ronmental basidiomycetous fungi in induced sputum®.
The cough improved after antifungal treatment with
itraconazole, suggesting a pathogenetic role of fungal
infections in those patients®.

IDIOPATHIC OR UNEXPLAINED CHRONIC
COUGH

The cause of cough may not be identified and the
cough may persist for several reasons, including inad-
equate investigation, ineffective therapy or poor com-
pliance with treatment®®®, Patients with chronic cough
that remains unexplained despite specialist investigation
and therapeutic trials are considered to be suffering
from idiopathic chronic cough, which accounts for up
to 42% of patients referred to specialist cough clinics®.
Specialists suggest that the cough in this case may rep-
resent a distinct clinical entity rather than a symptom of
other conditions™*'. The term “cough hypersensitivity
syndrome” has been also proposed to identify patients
with an abnormality of the cough reflex®. The features
of cough hypersensitivity syndrome include: (1) chronic
cough (duration >2 months), (2) minimal or no sputum
production, (3) one or more cough reflex triggers (i.e.,
cold air, speech, eating, odours such as certain perfumes),
(4) the urge to cough (i.e., a tickle or an itch) located in
throat area, (5) an adverse impact of cough on QoL, and
(6) a positive cough reflex challenge test (e.g., capsaicin)'.
Patients with idiopathic chronic cough are predominantly
female (up to 80% in some series)®!, with an onset of cough
around the menopause®, and they have high levels of
anxiety and depression®*. Evidence of lymphocytosis in
the BAL of patients with idiopathic chronic cough®',
and the increased prevalence of autoimmune disease in
this group®, provide evidence for an autoimmune basis
in certain patients.

Itis usual in everyday practice for patients with unex-
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plained/idiopathic chronic cough to be prescribed ICS,
which sometimes are effective. A justification for this
therapeutic approach is the evidence that idiopathic
chronic cough is associated with airway inflammation;
specifically, the induced sputum levels of several mediators
related to cough, such as cysteinyl leukotrienes, histamine
and prostaglandin D2 and E2, have been shown to be
elevated in patients with unexplained chronic cough,
compared with healthy control subjects®. This finding
is consistent with the results of a bronchoscopy study
that reported increased numbers of mast cells in the BAL
fluid of patients with unexplained cough?¢. Despite such
evidence, the association between inflammation and
unexplained cough is indefinite, as is the potential role
of ICS in its management. It is important to remember
that the diagnosis of idiopathic cough is a diagnosis of
exclusion that should not be reached until a thorough
diagnostic evaluation has been performed, including a
therapeutic trial of ICS.

The therapeutic options for patients with idiopathic
cough are currently limited. Opiates (e.g., morphine
sulphate, codeine) may effectively suppress cough with
a central mechanism of action”, but they have adverse
sedative effects and introduce a risk of dependence. Novel
antitussive drugs are under development, but will not be
available in the imminent future'. The anti-inflammatory
properties of macrolides were recently evaluated in a
randomized placebo-controlled 12-week trial of low-dose
erythromycin in patients with unexplained chronic cough.
Erythromycin reduced the sputum neutrophil count but
had no effect on cough frequency or severity®®, limiting its
clinical efficacy in idiopathic cough. A randomized trial of
a speech therapy programme designed to suppress cough
and reduce vocal cord dysfunction improved chronic
cough in patients who had not responded to medical
therapy® and may be an option for selected patients with
idiopathic cough, but this is dependant on the availability
of appropriately trained health care professionals.

CONCLUSIONS

Despite the indisputable progress in the understand-
ing of chronic cough over the past few years, it remains a
troublesome problem for both patients and clinicians. The
identification and successful management of the most
common causes of chronic cough may prove effective
when a stepwise algorithmic approach involving basic
medical skills is implemented. Patients who not respond
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to this initial approach and empirical treatment should
be submitted to extensive and more invasive evaluation
that may reveal rarer causes of chronic cough. The diag-
nosis of idiopathic or unexplained chronic cough may
be made in patients with cough that persists despite an
extensive work-up and therapeutic trial, but to date the
therapeutic options for such patients are limited. Future
prospects include the objective assessment of cough
and the optimization of treatment of the most common
underlying disorders, and the development of effective
antitussive medication with limited side effects for patients
with idiopathic chronic cough.
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