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Summary

Cough is a frequent symptom reported in general
practice consults. Even though most of the cases
concern acute and self limiting episodes, if cough
persists a comprehensive diagnostic evaluation
should be started. Patients that scarcely respond to
empiric therapy or whose symptoms are not clear-
ly referable to one of the most common causes of
cough may receive the diagnosis of unexplained
cough. These patients frequently develop depres-
sion or social retirement. Recent studies have sug-
gested that hypersensitivity of the cough reflex
could be the pathogenic mechanism underlying un-
explained cough. However hypersensitivity syn-
drome should not be used as an easy way out for
patients with a complicated history of cough.
Through our paper we will briefly review the most
common causes of cough and how they could be in-
volved in the development of hypersensitivity cough
syndrome.

KEY WORDS: chronic cough; hypersensitivity syn-
drome; idiopathic cough; unexplained cough.
Introduction

On one hand cough represents a primary defensive
mechanism of the airways. It prevents inhalation and as-

piration of harmful gasses and particles from the envi-
ronment and helps the mucous clearance from the low-
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er respiratory tract. On the

other hand cough is one of

the most frequent reasons

for medical consult (1). The

classification of cough as

symptom is based firstly on

its duration. Acute uncom-

plicated cough is usually self

limiting in less than three

weeks and in most of the cas-
es it is imputable to upper airways viral infections (2).
Although the management of acute cough can require
more than one visit, the impact on patient’s quality of life
is limited if compared to chronic cough. When cough
lasts for more than 8 weeks it is considered chronic
cough. The chronic cough represents a larger and more
important problem in terms of medical and economical
burden because it frequently leads patients to seek
medical attentions due to the concern raised by the
persistence of the symptom (3). In early 1980s the first
cough diagnostic protocols appeared (4). The implemen-
tation of a diagnostic protocol showed significant im-
provements in diagnosis and treatment of cough, but
some cases still miss a recognized cause (5). In this way
patients with persistent and refractory cough frequent-
ly receive a diagnosis of idiopathic cough (6), it's known
that the unresponsive patients may exceed 20% of cas-
es (7) (Table 1). Several authors consider inappropriate
to use the term “idiopathic” as long as a deep diagnos-
tic assessment has not been completed (14). The per-
sistence of cough can worsen both clinical and psycho-
logical condition of the patient, because a long history
of unexplained chronic cough often entails poor quali-
ty of life, compromised social life and depression (15).

Although the mana-
gement of acute co-
ugh can require mo-
re than one visit, the

impact on patient’s
quality of life is limi-
ted if compared to
chronic cough.

Assessment of the etiology of chronic cough

The evaluation of chronic cough usually starts with a
general practitioner visit. If patients seek only a symp-
tomatic treatment it is up to the physician to remark the
importance of an appropriate clinical evaluation. When
approaching a patient reporting chronic cough is manda-
tory to carefully follow a validated diagnostic protocol,
as the one proposed in the American College of Chest
Physicians (ACCP) guidelines for diagnosis of cough
(16). In patients with history of chronic cough of unknown
etiology the most common causes (Figure 1) are asth-
ma, gastroesophageal reflux (GER) and upper airways
cough syndrome (UACS). When the physical examina-
tion and the chest radiography are not significative, ef-
forts should be aimed toward an appropriate and com-
plete evaluation of these conditions (17).
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Table 1 - Most common cause of chronic cough.

Number Asthma/CVA/ GER UACS Idiopathic
of participants EB/AC
Poe (1989)8 139 35% 5% 26% 12%
Irwin (2006)° 24 21% 33% 33% 46%
O’Connell (1994)7 87 10% 32% 34% 27%
McGarvey (1998)0 43 23% 19% 21% 19%
Birring (2004)" 236 24% 15% 12% 26%
Nimi (2005)12 50 26% 10% 17% 40%
Shirarata (2005)'3 55 42% 0 7% 13%

AC=atopic cough. CB=chronic bronchitis. CVA=cough-variant asthma. EB=eosinophilic bronchitis. GER=gastroesophageal
reflux. UACS=upper airways cough syndrome. (Adapted from Chung, Kian Fan, e lan D Pavord. Prevalence, pathogenesis,
and causes of chronic cough. The Lancet. 2008;371, n. 9621:1364-74)

Asthma

The diagnosis of chronic cough due to asthma can be
made only after the resolution with specific therapy for
asthma. Although the identifica-

tion of asthma can be rela-
tively easy when the cough
is associated with wheezing
and dyspnea, errors can oc-
cur both in diagnosis and in
the selection of the treat-
ment. Respiratory functional
tests with bronchoreversity
could disclose an undiag-
nosed asthma, especially in
cough variant asthma (CVA)
and reduce incorrect diag-
nosis of chronic bronchitis in
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/Lung function test

with bronchial rever-
sibility test may dis-
close an undiagno-
sed asthma, espe-
cially in cough va-
riant asthma. This is
important to reduce
incorrect diagnosis
of chronic bronchitis
in asthmatic smo-

\ _kers. /

Figure 1 - Chronic cough - A disorder with a
number of possible causes.

asthmatic smokers. Provocative tests are recommend-
ed whether physical examination and spirometry are not
determinant. Although the empiric therapy is suggest-
ed even in its absence, the execution of methacoline in-
haled challenge can reduce unnecessary treatments. If
in the presence of strong suspects of asthma induced
cough, the empirical treatment fails, another course
with higher doses should be attempted (18). Nonasth-
matic eosinophilic bronchitis (NAEB) is a frequent cause
of cough. The association with asthma is limited to the
presence of eosinophilic pattern in bronchoalveolar
lavage or sputum. Indeed normal bronchial responsive-
ness and absence of airflow limitation are required for
the diagnosis of NAEB (19). The treatment is based on
inhaled corticosteroids (ICS) and avoidance strategies
for allergens and exposures. A 4 weeks course of ICS
usually shows improvements in cough and sputum
eosinophilia (20, 21).
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Gastroesophageal reflux (GER)

GER is one of the most common causes of cough and
its incidence is constantly increasing. Changes in
lifestyle are the first line in suspect of gastroesophageal
reflux, but they are rarely effective on cough caused by
reflux disease. The 24-h pH monitoring and impedance
measurement are the elective tests to assess the pres-
ence of both acid and non-acid reflux diseases
(4<pH<7) (22, 28). Chronic cough can be the only sign
of acid and non-acid reflux diseases; thus the empiric
treatment with proton pump inhibitors (PPI) is recom-
mended even in absence of a clear reflux disease
symptomatology (24). However an empiric course of PPI
of two weeks is not enough to rule out chronic cough
due to GER because of the scarce response of cough
(25). Several factors influence the response to PPI
treatment as the presence of non-acid reflux, the per-
sistence of neuronal inflammation and disorders of gas-
troesophageal motility (26). Chronic cough due to non-
acid gastroesophageal reflux requires an intensive
medical treatment before the symptoms start to im-
prove and cough can last for several months after re-
flux is suppressed (27, 28).

Upper airways cough syndrome

Upper airways cough syndrome (UACS) is reported as
the most common cause of chronic cough (29). In
chronic conditions it could be hard to recognize the eti-
ology of the postnasal drip, but chronic sinusitis, recur-
rent upper airways infections and allergic rhinitis are re-
sponsible of most of the cases of UACS. Together with
reflux disease, UACS takes advantage of empiric ther-
apy and first generation anti-
/—\ histamines are the recom-
In chronic conditions \ 1,046 agents. Newer com-
it cou_ld be harc! tore- pounds have less sedative
cognize the etlology effects, but their efficacy in

of the postnasal drip, . .
DR UACS is lower. Allergologic
:’::::,;Tism:rs:ﬁ: tests should be performed
PP to identificate cases which

ways infections and . .
could benefit from appropri-

allergic rhinitis are re- o L
sponsible of most | ate antihistaminic treatment

UACS. or even immunotherapy (30).
N ~In silent rhinitis, cough can
be present alone in absence of
other symptoms (headache, discoloured nasal dis-
charge, pain, throat clearing) but endoscopy would re-
veal the presence of a chronic condition. A morpholog-
ical study of nasal cavity structures with computed to-
mography scan is important to evaluate complicated rhi-
nosinusitis (31).

Angiotensin converting enzyme (ACE) inhibitors

ACE-inhibitor drugs are a frequent cause of dry persist-
ent cough. Although ACE-inhibitors are considerably
easy to be identified and removed, their involvement in
pathogenesis of cough can be unclear. Recent studies
on transient receptor potential (TRP), a subgroup of re-
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ceptors expressed by neurons of cough reflex, showed
that they might be involved in ACE-inhibitors induced
cough (32). The mechanism seems to be intrinsic to the
ACE-inhibitor effects. The inhibition of angiotensin con-
verting enzyme increases levels of bradykinin and
PGE2, which stimulate TRP receptors and the afferent
pathway of cough (33). The cough caused by ACE-in-
hibitors can occur months after the treatment has start-
ed and stopping the drug for less than 1 month is not
considered enough to appreciate improvements in
symptoms (34). Therefore angiotensin converting en-
zyme inhibitors should be discontinued (if a valuable
therapeutic option is available) in patients with chronic
cough.

Additional problems

The patient’s compliance to proposed empiric treat-
ments and to behavioural recommendations is often
an unpredictable variable (35-37). Sequential and ad-
dictive therapies are often required and long treatment
courses can break down the patient compliance, espe-
cially when the resolution of cough is not prompt. Pa-
tients simultaneously presenting two or more of the
above mentioned conditions can be a challenge for
physicians. An appropriate diagnostic approach often re-
solves the problematic, but delay of resolution of chron-
ic cough can favour the overlap of GER, asthma and
UACS. In these patients the identification of the under-
lying causes becomes harder and they often refer to a
specialist. Two or more causes are present in more
than 20% of consultations (4). There are several mech-
anisms of interaction between the three most common
causes of chronic cough. Chronic rhinosinusitis can
predispose to develop asthma (38) and silent gastroe-
sophageal reflux and microaspiration can exacerbate or
worsen bronchial hyperreactivity (39). Asthma favours
the development of GER through mechanical and neu-
rological effects (40, 41). The overlap of these conditions
requires an accurate evaluation for each episode which
frequently leads to correct diagnosis and treatments
(4, 6, 10). However, even after a comprehensive and
specialistic evaluation, some patients still present cough.
Among these patients can be found several rare caus-
es of cough. Birring et al. reported tonsillar enlargement
as cause of chronic cough and they observed a reduc-
tion in cough sensitivity reflex after tonsillectomy (11).
Heightened cough reflex can also be observed in pa-
tient with autoimmune hypothyroidism, although the
pathogenic stimulus is still a matter of debate (42) and
in obstructive sleep apnoea syndrome (43). All of the
conditions reported above share as common feature the
neuronal inflammation, induced by different stimuli.

Cough hypersensitivity syndrome
Patients with chronic cough presenting vague features
of GERD, asthma and UACS frequently receive a di-

agnosis of idiopathic cough. But if all these conditions
share a common pathogenic mechanism, could we re-
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fer to their cough as a dis-

ease? Recently several au-

thors introduced the model

of “cough hypersensitivity

syndrome” in patients with

unexplained cough (44-46).

Although the clear mecha-

nism is not fully understood

yet, transient receptor po-
tential (TRP) are thought to
have an important role. TRP is a subgroup of receptors
expressed by neurons involved in the cough reflex and
their stimulation favours inflammation and neuroin-
flammation (47). TRP are activated by several stimuli,
including low pH, inflammatory mediators, mechanical
and irritant insults and temperature (48-51). Indeed,
TRP appear to be involved in pathogenesis of cough
sustained by asthma, GER, UACS and ACE-inhibitors.
Elevated levels of prostaglandines and bradykinin are
frequently reported in asthmatic patients (52, 53).
Bradykinin and PGE2 are potential activators of TRP
receptors (33) and their hyperactivation may lead to
cough hypersensitivity in asthmatic patients. In gastroe-
sophageal reflux disease, acid and nonacid, there are
several findings which suggest the involvement of TRP
in the pathogenesis of cough. Acid can induce an ab-
normal activation of TRP receptors (54) and their ac-
tivity is increased in presence of inflammation (55).
Chronic stimulation induced by acid promotes hyper-
expression of TRP and development of cough hyper-
sensitivity, even in the bare of gaseous reflux. In UACS
and rhinitis, postnasal drip is not considered the only
cause of chronic cough (56); upper airways secretions
can assume the role of mechanical stimuli triggering the
cough reflex. Studies on animal models demonstrated
that cough induced by mechanical stimulation is poten-
tiated by inhalation of capsaicin, a TRP agonist (57).
Although the clear cause of hypersensitivity is still un-
der debate, the inflammation associated with rhinosi-
nusitis can be responsible of the increased TRP recep-
tors in those patients (58). Studies on gender preva-
lence of cough and on environmental exposures have
highlighted the importance of cough hypersensitivity
syndrome (CHS) as cause of chronic cough. Women
with chronic cough show a heightened reflex compared
to men, probably due to overexpression of TRPs (59).
The exposition both to irritants and common intense
odors seem to increase the cough reflex through the
afferent pathway activated by TRPs (60, 61). As dis-
cussed above, cough hypersensitivity is associated to
the most common causes of chronic cough and it helps
to understand the pathogenesis of the symptom. But
can we still refer to cough as a symptom in patients with
isolated cough hypersensitivity? Considering hyper-
sensitivity cough syndrome as a disease with its own
phenotypes may help in management and treatment.
Patients with hypersensitivity cough may present dif-
ferent degrees of symptoms of UACS, GER and asth-
ma, which may represent different phenotypes (62,
63) with their own therapy. However, even after an ap-
propriate treatment the hypersensitivity cough may last
longer than the resolution of the other symptoms. Thus

Studies on gender
prevalence and envi-
ronmental exposures
have highlighted the

importance of cough
hypersensitivity
syndrome as cause
of chronic cough.
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the hypersensitivity cough syndrome may be consid-
ered as a neuropathic disease sustained by a second-
ary dysregulation of the cough reflex (46). Moreover,
diagnosis of hypersensitivity syndrome prevents physi-
cians to label patients as idiopathic coughers, which is
a negative prognostic factor, because a history of per-
sistent cough is often associated with both psycholog-
ical and functional deterioration (64). Finally a specif-
ic disease may deserve a specific treatment. Recent
discovers on TRP suggest a more prominent role of the
neurological regulation of cough reflex in development
of chronic cough and new treatments are starting to
show beneficial effects (65, 66).

Nowadays an updated approach to chronic cough
should consider the role of hypersensitivity as a poten-
tial cause of persisting cough, despite the primary trig-
ger may be extinguished. Changing the paradigm from
symptom to disease could be a crucial milestone in the
management of cough.
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