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ABSTRACT

some of the diagnostic and management challenges.

Cough is the most common symptom for which medical treatment is sought in the outpatient setting. Chronic dry cough
poses a great diagnostic and management challenge due to myriad etiologies. Chronic cough has been commonly
considered to be caused by gastroesophageal reflux, post-nasal drip or asthma. However, recent evidences suggest
that many patients with these conditions do not have cough, and in those with cough, the response to specific treatments
is unpredictable at best. This raises questions about the concept of a triad of treatable causes for chronic cough. This
article discusses the mechanism and etiology of cough, along with recent advances in the field of cough, highlighting
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INTRODUCTION

Cough is an important natural defense mechanism of the
respiratory tract.!" It can also be a warning sign of several
respiratory and non-respiratory diseases and is one of
the most common reasons for adults seeking medical
treatment."?Acute or short-lived cough, which often
occurs in association with upper respiratory tract infection,
is usually self-limiting and usually resolves within three
weeks.’) However, chronic cough (persisting greater
than eight weeks) can lead to considerable morbidity,
including exhaustion, disturbance of sleep, cough syncope,
urinary stress incontinence, and work absenteeism.
Chronic cough, in more severe cases, can also cause rib
fractures, pneumothorax, pneumomediastinum (PM), and
subcutaneous emphysema. Chronic cough is reported
in approximately 10-20% of the general population.™
Most patients with chronic cough present with a dry or
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minimally productive cough. It poses a great diagnostic
and management challenge, due to the myriad etiologies.

This review will discuss the mechanism and etiology of the
cough, along with recent advances in the field of cough,
highlighting some of the diagnostic and management
challenges. In preparing this section, PUBMED was
searched, for studies published in the English language,
using medical subject heading terms like ‘cough’, ‘chronic
cough’, ‘chronic dry cough’, ‘causes of dry cough’, ‘etiology
of dry cough’, ‘mechanism of dry cough’, ‘diagnosis
of chronic cough’, and ‘chronic cough management
guidelines’. Also, any references from these studies that
were pertinent to the topic were obtained.

Mechanisms of chronic cough: Peripheral reflex and brain
control

In general, coughing is characterized by a reflex-evoked
modification of the normal breathing pattern. However,
coughing can also be initiated and suppressed voluntarily.
Stimulation of the peripheral sensory nerves is the first
step that drives resultant cough. These sensory neurons
can be divided into two types:®®! Those with chemosensitive
nociceptors—the transmission mechanism in these neurons
is controlled by transient receptor potential cation
channels, especially the transient receptor potential
vanilloid 1 and ankyrin 1 (TRPV1 and TRPA1).5! The other
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type of sensory neurons are those that have low-threshold
mechanosensors. These receptors react to touch-like
mechanical stimuli, but are not chemically reactive, and
therefore, do not respond to the capsaicin test.’! The
transmission in these neurons occurs through myelinated
nerve fibers. Both these sensory afferent pathways finally
terminate at the brainstem, at the nucleus of the solitary
tract, and the spinal trigeminal tract. Second-order neurons
from the solitary nucleus and the trigeminal nucleus are
connected to neurons of the brainstem and the spinal
respiratory circuit, which coordinate the efferent cough
response.!®!

The causes of cough - The conventional view

Chronic cough can be caused by a myriad of different
respiratory or non-respiratory conditions. The common
causes of chronic cough include viral infections of the upper
respiratory tract, upper airway cough syndrome (UACS;
postnasal drip syndrome), gastroesophageal reflux
disease (GERD), cough-variant asthma, eosinophilic
bronchitis, mediastinal tumors, pleural diseases, early
interstitial fibrosis, use of an angiotensin converting
enzyme-inhibitor (ACEI), and psychogenic and
idiopathic (or unexplained) cough. It has been reported
that causes of cough cannot be identified in up to 42%
of the patients presenting at a specialized clinic.”? The
latest American College of Chest Physicians (ACCP)
Consensus Guidelines, which analyzed the data of 11
studies worldwide, reported that postnasal drip, GERD,
and cough-variant asthma were the most common
causes of chronic cough, comprising two-thirds of all
diagnoses[Figure 1]. On the basis of these findings, ACCP
recommends investigation and systematic treatment of
this triad of underlying triggers in the absence of other
disorders.!®

Assessment and management of the common triad of
cough etiologies

Upper airway cough syndrome

The ACCP 2006 guidelines has suggested the term
‘UACS’ instead of the previously described ‘postnasal
drip syndrome’."”! This is because UACS more effectively
addresses the possibility that cough in these patients
occurs not only because of postnasal drip, but can occur
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Figure 1: The most common causes of chronic cough reported in the
literature
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as a result of irritation or inflammation of the upper
airway structures that directly stimulate the cough
receptors independently or in addition to the postnasal
drip."” Rhinitis or rhinosinusitis commonly appears in
the reported causes of cough in these patients.""! The
common clinical signs and symptoms associated with
UACS include a feeling of drainage in the posterior
pharynx, frequent throat clearing, nasal discharge,
cobblestone appearance of the oropharyngeal mucosa,
and mucopurulent secretions in the oropharynx.
Although these clinical findings are relatively sensitive,
they lack specificity.

Part of the lack of specificity of a UACS diagnosis stems
from the non-availability of an objective test. In patients
with an atypical clinical presentation, the diagnosis is often
established only after the response to empirical treatment
with oral first-generation antihistamines/decongestants,
which are preferred over newer agents.'” Use of intranasal
corticosteroids for two to eight weeks or oral antihistamines
or nasal ipratropium bromide is also recommended in
selected patients with rhinitis.””! In case patients do not
respond to empirical treatment, sinus imaging, preferably
with a CT scan, is indicated.™™™

Asthma/nonasthmatic eosinophilic bronchitis

Chronic dry cough may present as a predominant symptom

or even the only symptom (as in the case of cough-variant

asthma) in patients with asthma.””! In a majority of patients

with cough-variant asthma, dry cough often occurs at

night.! The pathophysiology of dry cough in asthma can

be explained by two mechanisms:™

* Sensitization of cough receptors by increased levels
of inflammatory mediators, such as, bradykinin,
tachykinin, or prostaglandins. These sensitized cough
receptors then cause an increased cough reflex

e Stimulation of cough receptors through constriction of
the bronchial smooth muscle.

Asthma as the cause of chronic dry cough has to be
considered in patients who do not respond to empirical
treatment for postnasal drip.'?! Spirometry is the most
reliable test for establishing the diagnosis of asthma.’
Bronchoprovocation tests can be considered in patients
who may not have demonstrable airflow obstruction on
spirometry. Bronchoprovocation tests are most commonly
done by direct methods using methacholine or histamine.
A negative methacholine challenge test excludes the
diagnosis of cough-variant asthma, while the positive
predictive value is reported to be 78-88%.!"" Use of
objective tests, such as raised sputum eosinophil count
or increased exhaled nitric oxide (NO) concentration are
important for establishing diagnosis of cough-variant
asthma.™ Non-asthmatic eosinophilic bronchitis (NAEB)
also presents in a similar manner. Patients with NAEB
present with cough and sputum eosinophilia. However, the
major characteristic distinguishing asthma from NAEB is
the absence of variable airflow obstruction and bronchial
hyperresponsiveness./”!
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In the absence of objective tests, a trial of inhaled
corticosteroids should be considered in patients with
unexplained chronic cough in order to rule out asthma and
NAEB.[" Additional treatment options for patients with
cough-variant asthma include long-acting bronchodilators,
antileukotrienes, and/or low-dose theophylline. 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." Patients with NAEB have a good response
to inhaled corticosteroids, but not to bronchodilators.™”
Patients with chronic cough and NAEB may not be diagnosed
due to lack of sputum eosinophil testing.

Gastroesophageal reflux disease

Gastroesophageal reflux disease is reported as a cause
of chronic cough in as many as 40% of the patients.!'>!
Hence, it is necessary to consider GERD as a cause of
chronic cough in patients who also complain of typical
and frequent gastrointestinal symptoms, such as, heartburn
and regurgitation.!"”

Gastroesophageal reflux disease-associated cough has been
postulated to occur through three major mechanisms: (a)
Intraesophageal reflux (stimulation of the esophageal-
tracheobronchial cough reflex), (b) laryngopharyngeal
reflux, and (c) microaspiration. Each of these three
mechanisms may act directly by triggering cough events
or indirectly by sensitization of the cough reflex.!'®! The
vagally-mediated esophageal-tracheobronchial cough reflex
is the major mechanism responsible for GERD-associated
cough." Occurrence of classical reflux symptoms such as
heartburn, acid regurgitation, water brash, and so on, are
not common in chronic cough patients and cough may be
the sole presenting manifestation of GERD.["™! It has been
reported that in up to 75% of the cases, patients with
GERD-related cough may present with no gastrointestinal
symptoms.!"”! This makes GERD more difficult to diagnose.

Studies utilizing the impedance-pH monitoring of reflux
events and objective cough recording have indicated a
temporal relationship between reflux events and cough.?
Recent studies have reported that in a considerable number
of chronic cough patients (20-48%), cough succeeds reflux
more frequently than expected by chance."®*! Furthermore,
the pH of the reflux events preceding cough is irrelevant,
as events of pH >4 are found to be as important as those
with pH <4.1'% Definitive evidence confirming a causal link
between cough and reflux events are lacking."?]

The management of chronic cough associated with GERD
includes: anti-reflux diet and lifestyle changes, a prokinetic
agent (e.g. metoclopramide), and an acid suppressant with
a proton pump inhibitor (PPI).l" Although the effectiveness
of acid-suppressive therapy has been questioned in a
meta-analysis and recent studies, the therapeutic benefit
of this therapy in patients with chronic cough cannot be
dismissed, and hence, use of PPI is still considered for
patients with evidence of pathological esophageal acid
exposure and/or reflux esophagitis.[#21
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New considerations in chronic cough management

The growing numbers of patients with unexplained
cough, who are resistant to treatment, and evidences
of a large number of patients with UACS, GERD, and
asthma, who do not complain of cough at all, indicates
that these diseases are not fundamental in the etiology of
cough." Furthermore, significant progress in the field of
cough during the past decade has identified a number of
conditions associated with unexplained chronic cough.

Non-acid reflux and chronic cough

The importance of non-acid reflux events in chronic cough
has been highlighted in several studies.?>?! These studies
have reported that a subgroup of patients with chronic
cough have failed to respond to intense acid suppression
treatment and improved chronic cough after antireflux
surgery, suggesting the involvement of a non-acidic gastric
component in the refluxate. Hence, there is a need for
a more careful workup in patients with chronic cough
suspected to be due to GERD. %!

Chronic cough due to non-acid reflux causes a
hypersensitive cough reflex, possibly by stimulation
of the neurogenic airway inflammation and mast cell
activation.”

Impedance-pH monitoring is a powerful tool that helps
in detecting acid and non-acid reflux events in patients
on PPI therapy.®! The current treatment approaches are
limited; however, therapeutic options for non-acid GERD
are largely dietary modifications, prokinetic drug therapy,
and antireflux surgery in selected patients.*"

Laryngopharyngeal reflux and cough

The concept of laryngopharyngeal reflux (LPR) causing
upper airway symptoms has gained increased attention
in recent years.*" Although it is widely considered as a
common cause of chronic cough among otolaryngologists,
it has yet to gain widespread recognition among
pulmonologists.

Laryngopharyngeal reflux does not have any specific
pathognomonic symptoms, signs, or endoscopic
findings."*"! Generally, the diagnosis of LPR is based on the
laryngoscopic findings of erythema, edema, and thickening
of the posterior pharynx.*®l However, these findings are
also very common in patients with trauma due to cough,
and hence, it is difficult to differentiate between these two
conditions.?” Limited evidence supports the use of PPIs
in patients with cough due to LPR.% However, there is
a need to establish a temporal relationship between LPR
and cough with pharyngeal impedance monitoring and
randomized controlled trials of PPIs.[032

Sleep apnea and chronic cough

In recent times, obstructive sleep apnea (OSA) is
being increasingly recognized as a cause of chronic
cough.®¥ Several recent studies have suggested a possible
association between chronic cough and obstructive apnea,
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with a reported prevalence of 33 and 44%, in two different
studies.® Although the exact mechanism of cough in
patients with OSA is unclear, there are two proposed
mechanisms: First is an increase in trans-diaphragmatic
pressure during apnea episodes, which causes lower
esophageal sphincter insufficiency leading to GERD.
Another potential mechanism is cough that results from
upper airway inflammation secondary to epithelial injury,
associated with snoring and apnea./®*'A trial of continuous
positive airway pressure therapy is reported to reduce or
resolve the cough in patients with OSA."

Vocal cord dysfunction and chronic cough

Patients with vocal cord dysfunction commonly experience
stridor and dysphonia, owing to episodic, uncontrollable
narrowing of the cords during inspiration. These patients
also occasionally experience dyspnea and cough.t®
The diagnosis of vocal cord dysfunction can be made
with the use of direct laryngoscopy and flattening of the
inspiratory flow-volume loop on spirometry.®! In acute
cases, continuous positive airway pressure can be used to
treat vocal cord dysfunction, while in longer-term voice
therapy, psychological counseling along with reassurance,
irritant avoidance, and supportive care are useful.l®
Evidences suggest that a number of patients with vocal
cord dysfunction are commonly misdiagnosed with
asthma, and hence, receive overtreatment with inhaled
corticosteroids.*”! Hence, a careful management of vocal
cord dysfunction is crucial.

Cough hypersensitivity syndrome: The new paradigm
The term ‘cough hypersensitivity syndrome’ views chronic
cough from a more mechanistic standpoint. In this view,
chronic cough is considered as a single syndrome with a
common intrinsic mechanism of cough hypersensitivity.
Furthermore, common diseases, such as rhinitis,
eosinophilic bronchitis, asthma or gastroesophageal acidic
refluxes are believed to be triggers rather than causes.”
There is increased expression of cough receptors in the
airways of patients with cough.®"! The important features
of the cough hypersensitivity syndrome are depicted in
Table 1.5

It has been expected that the new concept of ‘cough
hypersensitivity’ may be useful in several ways. It may
fill a gap that has occurred in the relationships between
previous ‘common etiologies’ and chronic cough, help in
reducing the unnecessary classifications of overlapping

Table 1: Important features of the cough
hypersensitivity syndrome

Chronic cough (duration >2 months)

Minimal or no sputum production

Positive cough reflex challenge test (e.g., capsaicin)

Involvement of one of more cough reflex triggers, such as, cold air, speech,
eating, odors, such as, perfumes

Urge to cough (tickle or itch) located in the throat area (laryngeal paresthesia)
Cough adversely impacting the QoL"

“QoL: Quality of life

Lung India * Vol 32 ¢ Issue 1 * Jan - Feb 2015

and similar diseases, as well as help in the discovery of
biomarkers and develop newer indications for traditional
therapeutic agents.?

Advances in cough outcome measures

Of late, developments of objective ambulatory cough
monitoring systems and subjective quality of life
questionnaires, along with well-established tools, such as,
cough diary scores and visual analog scales, have improved
the assessment of chronic cough.®’

The three well-validated, cough-specific, quality-of-life
questionnaires in adults include: The Leicester Cough
Questionnaire (LCQ), the Cough-specific Quality of Life
Questionnaire (CQLQ), and the Adverse Cough Outcome
Survey (ACQOS).35% Several studies have shown that
these instruments have fair-to-moderate correlation with
other cough measurement tools, such as, cough frequency
logs, tussigenic challenges, electronic recordings or other
quality-of-life questionnaires.® Other cough-specific,
quality-of-life questionnaires developed include, the
Chronic Cough Impact Questionnaire (CCIQ) and the
Cough and Sputum Assessment Questionnaire (CASA-Q).
Although these instruments have shown good internal
consistency, extensive comparison with objective
cough measures have not been made.®" Another
validated instrument specifically developed for the
pediatric population includes the Parent Cough-specific
Quality-of-Life questionnaire (PC-QOL). It has shown good
internal consistency and a strong correlation with the other
subjective and objective cough measurement tools.?%

In recent years, advances in sound recording devices and
improved battery life have allowed the development of
a number of cough monitoring devices, which include,
Leicester Cough Monitor (LCM) and the VitaloJak and
coughcount.®! The Leicester Cough Monitor comprises
of an MP3 recorder and a microphone. It measures the
24-hour cough frequency in the patients’ own environment.
The reported sensitivity and specificity of LCM are 91
and 99%, respectively, for detecting cough in patients
with chronic cough.*” The VitaloJak is a semi-automated
24-hour ambulatory sound-based cough monitoring system
that requires manual analysis of cough recordings.*"! The
coughcount is an automated, sound-based cough monitoring
system. However, it has not been validated in patients with
chronic cough.®' Several recent clinical trials have shown
the feasibility of using this technology to assess outcomes
with drug therapy and it is expected that positive cough
monitoring data may provide strong support for the efficacy
of antitussive drugs in future.

Importance of antitussive agents

Antitussive therapies should be considered in patients with
chronic dry cough when the cause of the increased cough
reflex is unexplained and treatment against the potential
aggravating factors is not satisfactory.*?! Antitussives can
be categorized as acting centrally or peripherally. The
common centrally acting antitussive agents used in clinical
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practice include codeine, pholcodine, dextromethorphan,
methadone, and morphine. They exhibit their action
directly on the cough center in the brain and decrease
the nerve impulse discharges to the muscles that produce
cough. Peripherally acting antitussives may inhibit the
responsiveness of the afferent or efferent nerves of the cough
reflex that evoke cough.¥! Peripherally acting agents are
further grouped as demulcents, local anesthetics (lidocaine,
benzocaine, hexylcaine hydrochloride, and tetracaine), and
humidifying aerosols.*%

In India, several cough formulations are available. Most
antitussives are combinations of dextromethorphan or
codeine, with antihistamines, expectorants, decongestants,
and/or antipyretics. These antitussives are useful in the
symptomatic relief of dry or non-productive cough.
Codeine is one of the most commonly preferred centrally
acting cough suppressants. Its efficacy has been proven
in animal models***! and also in humans,®*°! where
it suppresses artificially induced, disease-related, and
unexplained chronic cough. In addition to its antitussive
property, codeine has analgesic and sedative effects,
which may be useful in relieving painful cough.®
Dextromethorphan has also been shown to be effective
in suppressing cough in animal models as well as in
humans.“* It is non-addictive and does not depress
respiration in the usual doses. However, it has no
significant analgesic or sedative properties. Pholcodine
has a comparable efficacy to codeine, with a longer
duration of action and an equivalent or safer toxicity
profile.[%

CONCLUSION

Chronic cough remains a distressing condition both
physically and psychologically and can sometimes
lead to serious complications. Chronic cough has been
commonly considered to be caused by gastroesophageal
reflux, postnasal drip or asthma. However, recent
evidence suggests that many patients with these
conditions do not have cough, and in those with cough,
the response to specific treatments for these conditions
is unpredictable at best. In addition, many chronic cough
patients do not have an identifiable cause. This raises
questions about the concept of a triad of treatable causes
for chronic cough. During the past decade, significant
progress in the field of cough has identified a number of
conditions associated with unexplained chronic cough.
Furthermore, it has been found that a heightened cough
reflex is the key feature in a majority of the patients with
chronic cough, and hence, chronic cough is recognized as
a unique entity - ‘cough hypersensitivity’. Development
of objective ambulatory cough monitoring systems and
subjective quality-of-life questionnaires, along with
well-established tools, such as, cough diary scores and
visual analog scales have improved the assessment of
chronic cough.
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