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Patients with chronic cough experience a high alteration of quality of life. Moreover, chronic cough is a complex
entity with numerous etiologies and treatments. In order to help clinicians involved in the management of
patients with chronic cough, guidelines on chronic cough have been established by a group of French experts.
These guidelines address the definitions of chronic cough and the initial management of patients with chronic
cough. We present herein second-line tests that might be considered in patients with cough persistence despite
initial management. Experts also propose a definition of unexplained or refractory chronic cough (URCC) in order
to better identify patients whose cough persists despite optimal management. Finally, these guidelines address
the pharmacological and non-pharmacological interventions useful in URCC. Thus, amitryptilline, pregabalin,

gabapentin or morphine combined with speech and/or physical therapy are a mainstay of treatment strategies in
URCC. Other treatment options, such as P2 x 3 antagonists, are being developed.

© 2023 SPLF and Elsevier Masson SAS. All rights reserved.
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Introduction

Cough is triggered by the activation of a reflex arc aiming at pro-
tecting the airways from the intrusion of a foreign body. This is a
defense mechanism very useful to the body to preserve the function-
ing of the respiratory tract [1]. When cough exceeds its protective
function, it is perceived as a noisy and disturbing symptom leading to
disability for patients. Cough is such a common symptom in the gen-
eral population and is one of the most common reasons for consulta-
tion in general medicine [2]. Acute cough following viral infection
accounts for a large part of these consultations [3]. This type of cough
is most often transient and require no assessment. However, some
patients experience chronic cough with no spontaneous resolution
for which a specific management is required. In order to define the
most appropriate management of chronic cough, guidelines for clini-
cal practice have been developed by the French speaking societies.

Method

The working group conducted a systematic review of the litera-
ture for each question in order to identify and summarize current evi-
dence regarding the management of chronic cough. Pubmed
MEDLINE and Embase databases, and Cochrane Central Register of
Controlled Trials were consulted using the keywords "cough" or
"chronic cough” in order to retrieve relevant articles published
between January 1985 and December 2021. Only publications writ-
ten either in French or English were selected. The proposed guide-
lines were classified as grade A, B, or C according to a decreasing level
of scientific evidence, in accordance with the guide conceive to ana-
lyze literature and grading guidelines published by ANAES (January
2000) (Table 1). All other proposals should be considered as narrative
statements based on a professional agreement. For the latter, the for-
mulation used was transcribed as follows: "The experts suggest that
clinicians. ..". After the formulation of these guidelines, an indepen-
dent board reviewed and corrected them.

What is the definition of chronic cough and refractory chronic cough and
their epidemiology?

Definition and epidemiology of chronic cough

Cough is defined as a sudden and noisy expulsion of air from the
lungs, caused by airway irritation. Chronic cough is mainly men-
tioned based on patients’ anamnesis. Patients sometimes present
cough at the time of the consultation and it contributes to establish
the diagnosis of chronic cough. However, the absence of cough during
the consultation should not rule out chronic cough diagnosis, as this
disorder fluctuates over time [4]. During the anamnesis, it is

Table 1
Correspondence between the literature assessment and guidelines grade(grid
adapted from the Sackett score).

Strength of guidelines
Grade A

Level of scientific evidence provided by the literature
High-powered randomized comparative trials
Meta-analysis of randomized comparative trials
Decision analysis based on well-conducted studies
Low-powered randomized comparative trials
Well-conducted non-randomized comparative
studies
Cohort studies
Case-control studies
Comparative trials with historical series
Comparative studies with significant biases
Retrospective studies
Case series
Descriptive epidemiological studies (cross-sec-
tional, longitudinal)
Any other publication (case report, expert opinion)
Lack of publication

Grade B

Grade C

Professional agreement
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important to differentiate chronic cough from hemming (throat
clearing) being often called "cough" by patients.

The definition of chronic cough is unanimous in the recent
medical literature. Indeed, according European [5] and American
[6] guidelines, chronic cough is defined as cough lasting 8 weeks
or longer. This duration has been chosen arbitrarily, but it leads
to differentiate acute from chronic cough. Indeed, acute cough is
mostly due to viral infection and is characterized by a less-than
3-weeks duration. This distinction in clinical practice is important
because the management of chronic cough differs from that of
acute cough. For these reasons, the expert group believes that
French practices need to be harmonized with international practi-
ces (Table 2).

Although chronic cough is not included in the International
Classification of Diseases 10th Revision (ICD-10), many experts
consider that this disorder should be identified as a disease itself
with its own phenotypes, causes and management [5]. If the per-
ception of the disease is altered, we assume that it might contrib-
ute to improve the management of patients with chronic cough
patients (Table 2).

A 2015 meta-analysis of 90 studies has shown an overall preva-
lence of chronic cough of 9.6% worldwide [7]. Three studies have
used the 8-week consensus definition and found a prevalence of 12%
in the UK, 2.2% in Japan and 1.1% in Nigeria, respectively [8—10].
There is a clear geographical disparity worldwide with a higher prev-
alence in Europe and the United States compared to Asia and Africa.

Table 2
Summary of guidelines for the definition of chronic cough.

Guidelines Grade

Guideline 1 The experts suggest that chronic
cough is defined as a cough lasting
8 weeks or longer

The experts suggest that clinicians
do not rule out the diagnosis of
chronic cough if the patient does
not cough at the time of
consultation

The experts suggest that clinicians
identify chronic cough as a disease
and not as a symptom and to pres-
ent it as such to patients

The experts suggest that clinicians
use the terminology "refractory or
unexplained chronic cough
(URCC)" for chronic cough that
does not improve despite ade-
quate management

The experts suggest that URCC
should be defined as chronic cough
that has been adequately moni-
tored for at least 6 months and it
meets one of the following criteria:

- No identified cause despite an

extensive clinically-oriented

investigation, including at least

exhaustive anamnesis, ENT naso-

fibroscopy, chest X-ray and

spirometry.

Or absence of cough improve-

ment despite the management of

clinically obvious causes of

chronic cough.

Professional agreement

Guideline 2 Professional agreement

Guideline 3 Professional agreement

Guideline 4 Professional agreement

Guideline 5 Professional agreement

Guideline 6  The experts suggest that clinicians
should investigate, during anam-
nesis of a patient with chronic
cough, the features of cough
hypersensitivity syndrome, in par-
ticular triggering factors for cough
suggestive of hypertussia or
allotussia

Professional agreement
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In France, few data are available. A recent study conducted in 15,152
subjects has shown a 4.8% prevalence of self-report chronic cough in
the past 12 months [11]. Among these patients, 41% reported being
diagnosed with chronic cough by a health care provider and 28% of
diagnosed patients underwent any cough treatment.

Unexplained or refractory chronic cough (URCC)

Definition. The main problem in the management of chronic cough is
the difficulty to identify the etiology of the disorder. Indeed, depend-
ing on the study, the rate of patients with chronic cough with no
obvious cause despite investigations varies from 1 to 46% [12—25].
This variability is due to the fact that the definition of unexplained
cough differs from one study to another. In addition, despite the iden-
tification of the most common cough causes, its treatment is not
always associated to cough improvement. In the English literature,
the term "Refractory or Unexplained Chronic Cough" is used to
describe chronic cough for which either no cause is identified or
causes treatment fail to improve cough [5,6,26,27]. There is currently
no international consensual definition of refractory or unexplained
chronic cough, even though it is a major concern in clinical practice.
The identification of this entity is a crucial step both for patients to
identify their disorder and for physicians to initiate a specific man-
agement.

The expert group proposes the following definition (Table 2):

Refractory or unexplained chronic cough is a chronic cough that
has been adequately monitored for at least 6 months and it meets
one of the following criteria:

- No cause identified despite an extensive clinically-oriented inves-
tigation, including at least exhaustive anamnesis, ENT nasofibro-
scopy, chest X-ray and spirometry.

- Or absence of cough improvement despite optimal management
of clinically common causes of chronic cough.

Cough hypersensitivity syndrome. The concept of cough hypersensi-
tivity syndrome has been recently introduced to explain the failure
to identify etiologies despite investigations in a number of patients or
the persistence of chronic cough despite optimal management of the
suspected etiologies [28]. Cough hypersensitivity syndrome is there-
fore an entity allowing explaining the mechanisms of some URCC. In
cough hypersensitivity syndrome, there is an increased sensitivity to
low-level tussigenic stimuli (hypertussia) or cough-triggering by
non-tussigenic stimuli (allotussia) (Table 3). For this reason, cough is
often absent at night because the receptors are not stimulated during
sleep. The clinical features of cough hypersensitivity are detailed in
Table 3 [29]. The mechanisms are unclear, but might involve a hyper-
sensitivity of cough receptors [28]. Women aged 50—60 years seem
to be predominantly affected by this entity [30].

What is the initial management of chronic cough?

The initial management of chronic cough is to assess the impact of
cough on patients’ quality of life, to identify serious causes of chronic
cough, and to manage its common causes (Fig. 1).

Assessment of chronic cough

Chronic cough has a major impact on patients’ quality of life
(Table 4). Patients express the severity of their cough according to 3
criteria: cough frequency, cough intensity and its impact on their
daily life (poor sleep quality, inability to perform some activities)
[31]. In most cases, physical complications are secondary due to an
increase in intrathoracic and intra-abdominal pressure [32]. Sleep
disorders in case of nocturnal cough, fatigue, headache, vomiting and
sometimes even rib fractures are typical complications. Urinary

Respiratory Medicine and Research 83 (2023) 101011

Table 3

Features of chronic cough hypersensitivity. Currently, there is no tool to con-
firm the diagnosis of cough hypersensitivity. The symptoms listed in this table
have been described as being associated with cough hypersensitivity but are
not specific to this diagnosis. According to Chung et al. [29].

Features of chronic cough hypersensitivity
1 Upper airway irritation (larynx, pharynx), upper airway paresthesias

1 Cough triggered by non-tussigenic stimuli (allotussia): talking, laughing
1 Increased sensitivity of cough to inhaled stimuli (hypertussia)
1 Difficult-to-control paroxysmal cough

1 Triggering factors:

Singing, talking, laughing, deep breathing: mechanical activation

Temperature change, cold air: thermoactivation

Aerosols, perfumes, fragrances: chemoactivation

Supine position

Meals

Exercise

incontinence, which may affect up to 50% of chronic cough patients,
has a significant impact on the daily life [33]. Women with chronic
cough are particularly affected, with 63.3% of cases reporting epi-
sodes of bladder weakness when coughing [34]. Moreover, social dis-
ability is the most common source of disability in patients with
chronic cough [35] and the consultation is often prompted by a com-
plaint about recurrent cough from relatives [36]. Thus, social disabil-
ity seems to affect about 80% of patients and a third of the chronic
coughers aged under 65 years had to sleep in a separate room
because of their cough [36]. Due to this noisy and potentially disturb-
ing symptom in everyday life (places of worship, library, theater,
family meals), patients prefer to avoid some activities which have a
major impact on their quality of life. Psychological complications are
also very common and, depending on the study, depression criteria
are observed in 15.8—53% of chronic cough patients [37,38].

In practice, cough assessment seems to be essential to determine
its impact, discuss treatment initiation and assess treatment efficacy.
An objective assessment based on cough recording may be useful.
However, the devices that measure cough frequency are not widely
used in clinical practice, although they are very efficient [39,40]. This
is the gold standard for assessing treatment response [41] (Table 4).

The subjective assessment is based on the use of a visual analog
scale (VAS), as this tool is easy to use in clinical practice (Table 4). The
cough VAS appears to correlate moderately with objective measure-
ments [42], but it is an interesting tool for the assessment of a treat-
ment response [43—46]. A decrease by 17 mm is considered the
minimum clinically relevant value for assessing treatment response
in acute cough, but no data are available for chronic cough [47]. The
Leicester Cough Questionnaire (LCQ) is a 19-item questionnaire using
a 7-point Likert scale [48]. Overall, the LCQ correlates moderately
with other objective or subjective measurements, but is a reliable
tool for assessing the impact of cough and treatment response [46]. A
score increased by 1.3-2 is considered the minimum clinically rele-
vant value to assess treatment response (the maximum score is 7)
[49,50]. Although LCQ has not been widely validated in French, a
French version can be used in some cases to assess cough [51].
Regarding the Cough Quality-of-Life Questionnaire (CQLQ) and the
Adverse Cough Outcome Survey (ACOS), both are too complex to be
used in routine clinical practice.
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Cough lasting at least 8 weeks

.
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- Cough severity assessment: VAS

- Chest X-ray

- Detection and management of complications

}

Red Flags*

Yes

on anamnesis
and/or chest X-ray

»| Specific management

No
First-line Smoking cessation for 4 weeks
management Discontinuation of drugs triggering cough** for 4 weeks
Cough Treatments if signs supporting the diagnosis
persistence * Rhinosinusitis:
— Y cleaning of the nose, nasal corticosteroids or
Investigating the 3 most common causes: i . S ] ]
. . .. . - Presence of | antihistamines, elimination of triggering
- Rhinosinusitis (anamnesis, physical £ . .
L one or more | factors, therapeutic education
examination, nasofibroscopy) . -~
diagnoses Stimas
Asth is. phvsical ICS + LABA for at least 4 weeks,
. sthma (fmamnpms, physica elimination of triggering factors, therapeutic
examination, spirometry, FeNO) :
education
GERD . * GERD:
= (anamncsis) Continuous treatment for at least 8 weeks,
. hygienic and dietary rules, therapeutic
No causes or no improvement ‘}1/g ; Y P
education
of cough = RUCC
N
Second-line assessment (to be adapted to the context) (non-exhaustive list):
- Functional gastrointestinal assessment if a digestive origin is suspected
- Chest CT scan Specific
- Sinus CT scan/cone beam treatments
Management - Bronchial endoscopy if a lung disease is suspected if the cause is
Second-line - Sleep assessmeqt if sleep disorders are suspected identified
- Laryngeal function test
- Others...

Absence of causes

ough persists despite treatment

Consider neuromodulators and non-
pharmacological interventions (speech
therapy/physiotherapy...)

of the identified causes

Fig. 1. First line management algorithm of chronic cough. *see Table 1, **after consulting the prescriber. ICS: inhaled corticosteroids, LABA: long-acting beta agonists, FeNO: frac-
tional exhaled nitric oxide, GERD: gastroesophageal reflux disease, URCC: unexplained or refractory chronic cough.

Identification of severe etiologies of chronic cough

Cough is a symptom that may reveal a neoplastic disease, a severe
chronic lung disease or a cardiac disease. For example, cough is
observed in 23—37% of patients with all-site cancers and 47—86% of
patients with lung cancer [52]. There is no existing robust data in the
literature on features that should be used to detect severe disease.
However, red flags have been published in the 2006 French consen-
sus conference [53] and are summarized in Table 5.

Management of triggering factors

Some drugs, such as angiotensin-converting enzyme inhibitors
(ACEIs), may trigger cough even after several years of use (Table 4). In
fact, the involvement of ACEIs in the onset of cough has been well
documented in large studies [54]. Moreover, angiotensin II receptor
blockers are less involved in chronic cough than ACEIs [55]. It is well
established that cough mostly occurs within the first 6 months. How-
ever, it may appear later [56,57]. When the drug is discontinued,
cough often resolves within 4 weeks [58,59]. Regarding gliptins, they

have been suspected as potential cause of cough, but scientific evi-
dence is still lacking [60].

An exposure to tobacco smoke increases the risk of developing
chronic cough (Table 4). In a Swiss study, the prevalence of chronic
cough was 3.3% in non-smokers, 3.0% in former smokers and 9.2% in
active smokers, respectively [61]. Passive smoking is also associated
with cough [62]. In addition, smoking cessation has been shown to be
an effective intervention for improving cough [63]. About 50% of cases
improve within 4 weeks and a clear reduction or disappearance is
observed in 94—100% of patients [64]. In a large Danish study (2408
smokers), smoking cessation or reduction significantly improved cough
[65]. It should be noted that increased cough may be observed during
smoking cessation [66,67]. The temporary use of the e-cigarette to avoid
smoking resumption should be discussed on a case-by-case basis
whether cough appears to be very disturbing/annoying [68]. Further-
more, using an e-cigarette may also lead to cough.

In adults, the mean duration of cough in case of pertussis is
42 days (range: 27—-66 days) [69]. Therefore, pertussis is not a typical
cause of chronic cough (Table 4).
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Table 4
Summary of guidelines for the first-line management of chronic cough.
Guidelines Grade
Guideline 7 It is recommended to question patients with chronic cough about physical, social and psychological complications Grade B
Guideline 8 It is recommended, when possible, to use an objective measurement of cough in patients with chronic cough Grade B
Guideline 9 The experts suggest that clinicians should use a subjective assessment of cough at the onset and during the follow-up of all patients Professional agreement

Guideline 10

Guideline 11

Guideline 12

Guideline 13

Guideline 14

Guideline 15

Guideline 16

Guideline 17

Guideline 18

Guideline 19

Guideline 20

Guideline 21

Guideline 22
Guideline 23
Guideline 24
Guideline 25
Guideline 26

Guideline 27

with chronic cough (VAS, LCQ. ..)

The experts suggest that clinicians should seek for the presence of red flags suggestive of a severe disorder in case of chronic cough. A
diagnostic and therapeutic management is then chosen depending on the disorder.

It is recommended to determine if cough-inducing drugs could be triggering factors and to reassess cough 4 weeks after their dis-
continuation.

It is recommended to offer smoking cessation assistance to smoker patients with chronic cough. At least 4 weeks are needed to see
the benefits of smoking cessation on chronic cough.
In the absence of smoking cessation, reducing tobacco consumption is also a useful intervention to reduce cough

It is not recommended to perform pertussis PCR or serology in case of chronic cough

The experts suggest that clinicians perform chest X-ray as a first line of patients with chronic cough

It is recommended to investigate the presence of respiratory symptoms that may lead to the diagnosis of asthma in case of chronic
cough

It is recommended to perform spirometry with a bronchodilator reversibility test in case of chronic cough with or without symptoms
suggestive of asthma

The experts suggest that clinicians measure the fractional exhaled nitric oxide (FeNO) in case of chronic cough, if the equipment is
available, to determine whether inhaled corticosteroids should be initiated.

It is recommended to initiate trial treatment with inhaled corticosteroids for at least 4 weeks in all chronic cough patients in the
absence of any obvious etiology

It is recommended to initiate background treatment according to the current guidelines in case of asthma-like cough (asthma char-
acterized by isolated cough).

In patients with chronic cough, the use of inhaled S2-mimetics, inhaled anticholinergics or anti-leukotrienes combined with inhaled
corticosteroids is possible with a small effect on cough

In the context of chronic cough, anti-reflux treatment is only justified if clinical symptoms of reflux (heartburn, regurgitation) are
present.
If an anti-reflux medication is initiated, hygienic and dietary interventions may be combined

In the presence of symptoms suggestive of upper airway cough syndrome (UACS), it is recommended to initiate trial treatment com-
bining the cleaning of the nasal cavities with physiological serum and nasal corticosteroids

Apart from allergic rhinitis, it is not recommended to use an antihistamine to treat upper airway cough syndrome (UACS)

Given their safety profile, it is recommended not to use decongestants to treat upper airway cough syndrome (UACS)

The experts suggest the clinicians refer the patient to an ENT specialist in case of refractory or unexplained chronic cough

The experts suggest that clinicians perform a morphological and functional examination of the pharyngolarynx during an initial ENT
consultation for chronic cough assessment

The association of cough with food intake and/or symptoms suggestive of swallowing disorders and/or a pathological disorder likely

Professional agreement
Grade A

Grade A
Grade A

Grade B
Professional agreement
Grade A
Grade A
Professional agreement
Grade A
Grade B

Grade B

Grade A
Grade C

Grade B
Grade B
Grade C
Professional agreement

Professional agreement

Grade C

to impair the pharyngolaryngeal function should prompt a specialized swallowing examination

Table 5

Red flags for which a severe disease should be considered in a
patient with chronic cough. Adapted from the 2006 guidelines
[53].

Red flags for which a serious disease should be investigated
Impaired general condition,

- Recurrent infectious syndrome,

- Exertional dyspnea,

- Hemoptysis,

Cough appearance or change in cough in a smoker,
Dysphonia, dysphagia, swallowing the wrong way,
Suspected cervical adenopathy,

Abnormal cardiopulmonary clinical examination,
Abnormal ENT clinical examination,

Abnormal chest x-ray.

Chest X-ray

Chest X-ray is internationally considered as an essential first-line
test for chronic cough [5,6]. The level of evidence regarding its useful-
ness in chronic cough is low [19,70]. To date, no study has investi-
gated the impact of chest x-ray on the management of chronic cough
yet. Given its ease of access and the possibility of detecting certain
lung diseases, it is potentially interesting and it consists in a simple
examination for the first-line management of chronic cough (Table 4).
In case of abnormal lung auscultation or red flags as described above,
a chest CT scan should be performed as part of first-line examination
(see guideline 28).

Management of common causes of chronic cough

Asthma. Cough is included in the definition of asthma [71] and
should therefore be considered along with the other respiratory
symptoms characteristic of the disease (dyspnea, wheezing, chest
tightness) if changes over time and in intensity, their worsening at
night, on exertion, after an occupational exposure or an exposure to
allergens or cold, in case of viral infection are suggested on patients’
anamnesis (Table 4). In case of chronic cough, the diagnosis of asthma
is frequent with a prevalence of 20—30% in non-smokers [72]. Its clin-
ical likelihood should be assessed (see SPLF guidelines for asthma)
[73], considering that, in adults, the presence of isolated cough is
atypical in asthma.

Even when symptoms suggestive of asthma are present, spirome-
try performed before and after inhalation of a short-acting B2-
mimetic by the patient is needed to ascertain the diagnosis [74]
(Table 4). These measurements allow identifying an airway obstruc-
tion and determining its severity and reversibility. A significant
reversibility is defined as an increase in FEV1 >200 mL or in FVC
>12% from baseline after inhalation of a short-acting bronchodilator
[74]. The absence of reversibility during a PFT does not rule out the
diagnosis of asthma and its presence only confirms it if the symptoms
are compatible and the reversibility is complete. A methacholine
challenge test may then be discussed (see below).

Measuring the fractional exhaled nitric oxide (FeNO) to detect
type 2 airway inflammation may allow predicting a favorable
response to inhaled corticosteroids (ICS) and guiding both second-
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line investigations and treatment in patients with chronic respiratory
symptoms [75—-79] (Table 4). It may be useful in the initial manage-
ment of patients with chronic cough, as shown in a French study,
where 86% of patients with FeNO >25 ppm responded to ICS [78].
Other studies have obtained similar results regarding FeNO thresh-
olds ranging between 30 and 50 ppm [80—82], suggesting the need
to conduct controlled trials to assess optimal FeNO thresholds in
patients with chronic cough.

The effect of ICSs has been shown on chronic cough in patients
with asthma [83]. In an unselected population of patients with
chronic cough, the effects appear heterogeneous across studies
[45,84-86]. In a meta-analysis of 9 studies, ICSs had a significant but
modest effect on the reduction of cough severity reduction in
patients with chronic cough [87]. Daily background treatment with
ICSs for at least 4 weeks seems necessary.

A modest effect on cough has been found with other therapies
such as long-acting S2-mimetics [88], anticholinergics [89] or anti-
leukotrienes [90,91] (Table 4).

Gastroesophageal reflux disease (GERD). Cough is one of the extraeso-
phageal symptoms of GERD, especially according to Montreal classifi-
cation [92]. The association is potentially bidirectional, as reflux may
be at the origin of cough (cough reflex sensitization and/or microaspi-
ration), and cough may itself induce the occurrence of reflux epi-
sodes. While pathophysiological mechanisms are documented, the
strategy for determining the possible involvement of GERD in a
patient followed for chronic cough remains difficult. Recently, several
guidelines have been proposed by international respiratory societies.
The following proposals have been performed based on the literature,
guidelines and collaborative work over the past 5 years [6,93-98].

In the context of chronic cough, the presence of clinical symptoms
of reflux (Heartburn, regurgitation) suggests the need for appropriate
anti-reflux treatment. Therefore, the indication for an endoscopic
examination should follow the specific guidelines for reflux. Both dis-
orders may coexist independently. However, in the context of chronic
cough with symptoms of GERD, GERD treatment duration should be
increased to 8 weeks, as controlling cough requires more time than
for other symptoms related to GERD [99].

Apart from clinical symptoms of reflux, GERD should not be con-
sidered as a common cause of chronic cough. This position is in line
with Cochrane reviews, which found no sufficiently robust associa-
tion to justify the use of PPIs in chronic cough in the absence of clini-
cal signs of reflux [100,101] (Table 4). This position, strengthened by
the overprescription of PPIs and the potential risks of their long-term
use, has been adopted by most international guidelines on cough.

Drug treatment for GERD may be combined with overweight con-
trol and hygienic and dietary rules in GERD (including elevating the
head from bed and respecting a long interval (>3 h) between meals
and the supine position) [102] (Table 4).

Chronic rhinosinusitis. Chronic rhinosinusitis (CRS) with or without
polyps is defined by the presence of at least two symptoms: nasal
obstruction or anterior or posterior rhinorrhea associated or not with
facial heaviness and/or partial or total reduction in smell for more
than 12 weeks [101]. There is no clear definition of posterior nasal
discharge and its physiology and pathophysiology remain unclear: it
could be defined as a feeling of discharge behind the nasal cavities in
the pharynx. It may be objective as in chronic sphenoid rhinosinusitis
[103] or subjective and non-specific outside of any pathological con-
text. It leads to hemming, a throat clearing effort as if to clear the
voice and the larynx, a very different behavior from a coughing effort,
but sometimes assimilated by patients. This semiology is very com-
mon in the general population and cannot be interpreted without
performing fibroscopy of the upper airways from the nasal cavities to
the larynx. It is poorly specific and in most cases, it reflects a subjec-
tive posterior nasal discharge, i.e., not related to a pathophysiological
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explanation. In this case, the CT scan has a low yield, because any
naso-sinusal opacities can only be meaningful if it is placed in their
clinical and endoscopic context. They may be incidentalomas (non-
pathogenic endosinusal mucosal opacity found in 50% of asymptom-
atic subjects in the general population) [104] or a pathological
inflammatory context while the images alone are not discriminating.

In the nosological context of CRS, concomitant cough is most often
part of an impaired nose-bronchi relationship (polyposis and asthma,
sarcoidosis, granulomatosis with polyangiitis [eosinophilic or non-
eosinophilic]. ..) because the pathophysiology is expressed through-
out the respiratory tree. In this context of active naso-sinus inflam-
mation with purulent posterior discharge, 89% of patients complain
of posterior nasal discharge while it is objective. Only 9% of patients
experience purulent posterior nasal discharge associated with cough
in the absence of concomitant bronchial etiologies [105].

The term “upper airway cough syndrome” (UACS) is used to
describe rhinosinus disorders leading to chronic cough [106]. The use
of physiological serum for nose cleaning has shown its efficacy in
reducing chronic cough in UACS according to data from small studies
[107] (Table 4). Nasal corticosteroids have also appeared to be effec-
tive in reducing chronic cough in UACS according to data from small
studies [108,109]. Apart from allergic rhinitis, the efficacy of antihist-
amines has not been proven in UACS [110] (Table 4).

Since cough is an airway protection reflex involving the pharyng-
olaryngeal area, a thorough anatomical and functional examination
of this area should be performed. The structural examination of the
pharynx and larynx should rule out an organic cause of cough (tumor,
infection). The functional examination, and in particular the laryngeal
and phoniatric one, is intended to rule out a motor and/or sensitive
[111] or functional cause [112]. This implies an assessment of the
pharyngo-larynx by nasofibroscopy with instructions related to the
main functions involved: breathing, swallowing, speech, effort with
closed glottis, voluntary coughing.

It will be guided by the anamnesis. Thus, the relationship between
swallowing disorders and cough being well established [113], any
complaint or associated disease suggestive of a possible swallowing
disorder will justify a swallowing test under nasofibroscopy [114]. In
case of doubt, a specialized phoniatric and/or neurological assess-
ment should be requested.

The areas innervated by the vagus nerve should be carefully
assessed to identify a trigger zone (e.g., pharyngolaryngeal papilloma,
auricular foreign body, etc.), that when detected (although rare),
allows an easy management [115] (Table 4).

What are the second-line tests in chronic cough?

The list of tests presented below is neither systematic nor exhaus-
tive. These tests should be performed according to the context. These
tests are presented independently of each other with no hierarchical
order of prescription.

Chest CT scan

The impact of chest CT scan on the management of chronic cough
has been sparsely investigated in the literature. A retrospective study
conducted in 59 chronic cough patients has shown the presence of
relevant abnormalities to explain chronic cough on chest CT scans in
36% of patients [116]. In another study, 59% of chronic cough patients
showed abnormalities on chest CT scans [117]. In a recent retrospec-
tive study in 595 chronic cough patients with normal physical exami-
nation and chest X-ray, only 30 (5.0%) patients underwent
examinations or were treated based on CT-scan findings [118]. In
addition, chest CT had an impact on cough management and cough
improvement in only 3.0% and 1.5% of patients, respectively (Table 6).
It is therefore not possible to formulate guidelines on the value of
chest CT regarding the management of chronic cough. It seems to be
mandatory in case of suspected lung diseases (respiratory symptoms
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Table 6
Summary of guidelines for the second-line assessment of chronic cough.
Guidelines Grade

Guideline 28  The experts suggest that clinicians perform a chest CT scan in patients with chronic cough associated with abnormal lung aus- Professional agreement
cultation or red flags suggestive of neoplasia. Professional agreement
In other cases, its usefulness should be assessed on a case-by-case basis. Professional agreement
In a context of refractory chronic cough, if a CT scan is performed, the experts propose to perform it during inspiration and
expiration

Guideline 29  Plethysmography should be performed and/or DLCO should be measured in case of underlying lung disease or suspected under-  Professional agreement
lying lung disease.

Guideline 30  The experts suggest that clinicians do not to systematically perform a methacholine challenge test in case of chronic cough, even  Professional agreement
if it is refractory. This test should be performed on a case-by-case basis according to the clinical context and in the absence of
airflow limitation

Guideline 31  When possible, the experts suggest that clinicians perform a cough challenge test for the follow-up of patients with URCC Professional agreement

Guideline 32 The experts suggest that clinicians perform a bronchoscopy in case of URCC when a bronchopulmonary disease is strongly sus- Professional agreement
pected, especially when the chest CT scan is abnormal or when endoscopy is needed for the management of a lung disease. Professional agreement
In case of URCC with a normal chest CT scan and in the absence of associated respiratory symptoms, the experts suggest not to
perform bronchial endoscopy

Guideline 33 When bronchoscopy is performed in the context of URCC, the experts suggest that clinicans perform microbiological, cytological =~ Professional agreement
(bronchial aspiration or broncho-alveolar lavage) and histological (staged bronchial spur biopsies) analyses
The experts suggest that clinicians do not to perform distal transbronchial biopsies

Guideline 34  In case of refractory or unexplained chronic cough in the absence of digestive symptoms, systematic gastrointestinal endoscopy ~ Grade C
is not justified

Guideline 35 In case of refractory or unexplained chronic cough, a functional gastrointestinal assessment (esophageal pH-impedance moni- Grade C
toring and/or manometry) without treatment should be discussed, especially in patients with digestive symptoms and inef-
fective anti-reflux treatment

Guideline 36 Sinus X-ray is not recommended in case of chronic cough Grade A

Guideline 37  The experts suggest that clinicians do not to perform a sinus CT scan in case of chronic cough in the absence of a prior ENT clini- ~ Professional agreement
cal examination including nasofibroscopy

Guideline 38 It is recommended to perform a phoniatric functional assessment of the larynx, which can provide diagnostic (in particular neu-  Grade C
rological) or therapeutic (rehabilitative or interventional) guiding findings

Guideline 39  The experts suggest that clinicians perform nocturnal polygraphy or polysomnography to detect OSAS in case of URCC with Professional agreement

excessive daytime sleepiness and/or when snoring and/or obesity are associated

associated with cough, abnormal lung auscultation, warning signs
suggestive of a neoplastic disease). It is less relevant in other cases.

Methacholine challenge test, plethysmography, DLCO measurement, and
cough challenge test

In case of chronic cough, plethysmography may be performed to
complete spirometry to measure non-mobilizable lung volumes and
thus assess thoracic distension in the context of an obstructive venti-
latory disorder and to confirm the presence of a restrictive ventila-
tory disorder [119] (Table 6). Measuring the DLCO and highlighting
altered gas exchange are useful for diagnosing lung diseases such as
interstitial lung diseases [74] (Table 6). A bronchial methacholine
challenge test may also be proposed to help in the diagnosis of
asthma or asthma-like cough (normal spirometry and intermediate
probability) in case of airway hyperreactivity, but also to suggest
other lung diseases (non-asthmatic eosinophilic bronchitis or chronic
obstructive pulmonary disease [COPD]) [120] (Table 6). Its role in the
management is difficult to assess, as the studies are dated [121].
These pulmonary function tests are therefore useful as second line to
help in the management of lung diseases for which cough may be
one of the symptoms.

The cough challenge test is a specific method for objectively
assessing cough (Table 6). This test consists in stimulating the affer-
ent nerve fibers innervating the larynx, trachea and bronchi through
inhalation of increasing concentrations of a tussigenic agent. The test
allows observing a response that consists in triggering 2 or 5 coughs
and inducing a feeling of need to cough [122,123].

Unfortunately, individual responses to tussigenic stimuli are not a
marker of the cough hypersensitivity syndrome due to a significant
inter-patient variability. However, as a group, individuals with this
syndrome experience cough and a feeling of need to cough at signifi-
cantly lower rates than healthy subjects [124,125]. An increased tus-
sigenic sensitivity in these patients has been shown for a range of

stimuli, including citric acid, capsaicin, adenosine triphosphate (ATP)
and hyperosmotic solutions [126—130].

Given the large variability in responses to cough challenge testing
using a given tussigenic agent, recent studies have suggested that
multiple pathways might lead to cough hypersensitivity [124,125],
and the use of a range of tussigenic agents, each of which being an
agonist of a specific ion channel, might in the future be used to pre-
dict the response to specific treatment in patients with refractory
chronic cough [131,132].

Bronchial endoscopy

Flexible bronchoscopy is not a first-line examination for assessing
chronic cough, and its place is not clearly established, due to the lack
of large prospective studies assessing its impact. In retrospective
studies, the diagnostic yields of flexible bronchoscopy when per-
formed as a second-line examination range from 11% to 41% (when
combined with staged bronchial biopsies and bronchoalveolar
lavage) [133—135] (Table 6). The diagnoses made based on endos-
copy include: bacterial and fungal infections/colonizations, eosino-
philic bronchitis, tracheobronchomalacia (TBM), osteochondroplastic
tracheobronchopathy, bronchial tuberculosis, and tracheobronchial
amylosis.

This examination should therefore be proposed in the presence of
URCC with a strong suspicion of bronchopulmonary disease, after a
chest CT scan (expiratory CT scan in case of suspected TBM) when the
findings are abnormal or to confirm a suspected diagnosis (Table 6).

Gastric endoscopy, pHmetry, manometry

In case of URCC in the absence of digestive symptoms, endoscopy
has a poor yield that does not support its use in this context
[136,137] (Table 6). In a context of URCC with digestive symptoms,
endoscopy is indicated based on the presence of digestive symptoms.
Endoscopy allows: 1) ruling out morpho-parietal abnormalities of
the wupper gastrointestinal tract (esophagitis, in particular
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diverticulum), and 2) determining the anatomical landmarks (esoph-
ageal junction) required to perform esophageal function testing.
Upper gastrointestinal endoscopy is required to rule out morphologi-
cal abnormalities before performing functional gastrointestinal test-
ing.

In the absence of esophageal morphological abnormality, func-
tional testing may help to identify a gastrointestinal involvement in
URCC, especially in case of associated digestive symptoms [138].
High-resolution esophageal manometry may detect potential esoph-
ageal motility disorders [139] (Table 6). Esophageal pH-impedance
testing, performed alone or under effective anti-reflux treatment,
allows detecting acid, non-acid or low-acid, or even gaseous refluxes,
and detecting statistically significant relationships between the
occurrence of cough and refluxes (calculation of the symptom-associ-
ation probability) [138,140] (Table 6). When an exploratory approach
is chosen to detect GERD-related chronic cough, it should involve a
gastroenterology center with expertise in esophageal testing.

Sinus imaging, nasofibroscopy

The 2008 HAS technological report did not find any indications for
standard sinus radiography for the assessment of acute sinusitis in
adults and children or for chronic headache [141]. These guidelines
were in line with those of the French Language Society of Infectious
Pathology on systemic antibiotic therapy in routine practice for upper
respiratory infections in which imaging is not recommended to make
the diagnosis [142]. In a recent international systematic review of the
literature, standard X-rays are no longer indicated in acute or chronic
rhinosinusitis [143].

Sinus CT scan (or currently cone beam) is the gold standard exam-
ination. However, the international community highlights that it is
not necessary for the diagnosis of inflammatory and infectious dis-
eases [143]. The diagnosis is based on clinical and endoscopic find-
ings (Table 6). All CT images should be interpreted according to their
clinical context. This is especially important since CT scan does not
allow distinguishing between edema, retention, secretions, polypoid
mucosal formations, true polyps or early tissue lesion. Moreover, the
radiological normalization is delayed by 4—6 weeks after an acute
episode. Finally, naso-sinusal opacities are present in 18—66% of
healthy subjects in the absence of any particular pathological or
symptomatic context [104] and are part of the "normal" images of
the naso-sinusal cavities and should not be interpreted as pathologi-
cal findings. A CT scan of the facial mass is indicated when a factor for
recurrence of acute infectious episodes is investigated, when a tumor
is suspected because of its unilateral nature, when an infectious or
tumor complication is investigated, in the presence of acute episodes
of sinusitis at risk of serious complications such as sphenoidal, frontal
and ethmoidal locations, in case of diagnostic doubt, or when surgery
is indicated.

In chronic naso-sinusal inflammatory disease, the Anglo-Saxons
use the Lund-Mackay scanographic score. A score <2 has no patho-
logical value, a score >5 would positively predict a definite pathologi-
cal status [143]. However, while this score correlates well with
endoscopic findings [144], it poorly correlates with clinical findings
[145,146]. The CT scan may therefore be replaced by endoscopy in
most clinical situations (Table 6).

Specialized phoniatric assessment

ENT examination should be completed by a specialized functional
assessment of the larynx when the first etiological assessment is neg-
ative. It is intended to rule out rarer causes and to guide symptom
management (Table 6).

It should include an analysis of all functions in which the laryngo-
pharynx is involved. During nasofibroscopy, breathing (rapid +/-
forced), saliva swallowing but also of an ideally liquid and pasty food
with a color contrasting with the mucous membranes, and efforts
with closed glottis (with for example a forced palm-to-palm contact)
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should be tested. The morphological examination will investigate the
presence of lesions of the posterior commissure such as laryngitis,
granuloma or even forms of Jackson’s ulcer [147]. This analysis may
be completed by laryngeal adductor reflex tests by inserting the end
of the fiberscope in the endolarynx.

Observing a paradoxical vocal cord adduction during inspiration
will support a respiratory laryngeal dysfunction commonly associ-
ated with cough due to laryngeal hyperexcitability. This finding will
support the need for a rehabilitative speech therapy or even inter-
ventional treatment such as superior laryngeal nerve blocks [148],
botulinum toxin injections, or intracordal filler injections [149].

Another type of abnormality that affect one or more functions
(swallowing, breathing, speech, etc.) will lead to refer the patient to a
neurologist in order to complete the etiological assessment. Indeed,
several neurological disorders, including an extra pyramidal syn-
drome and/or a cerebellar syndrome and/or a dysautonomic syn-
drome may start with dysfunctions of the pharyngolaryngeal
junction several years before the diagnosis [150—153].

Respiratory polygraphy

Studies including cohorts of patients with chronic cough and
OSAS have shown a frequent co-prevalence of both entities with up
to 60% of chronic cough patients with an apnea hypopnea index >5/
hour and about one third of the OSAS patients with chronic cough
symptoms [154—158]. A female predominance and a common associ-
ation with GERD are observed [155]. The nocturnal predominance of
cough is not systematic [ 159]. OSAS-induced upper airway inflamma-
tion and GERD may be the pathophysiological mechanisms intercon-
necting these 2 entities [160,161]. The efficacy of continuous positive
airway pressure (CPAP) treatment for OSAS has been shown on
GERD, cough sensitivity and cough intensity, including in a random-
ized placebo-controlled study assessing CPAP [155,159,162] (Table 6).

What is the treatment for URCC (pharmacological and non-
pharmacological intervention)?

There is currently no approved medication for chronic cough.
Smoking cessation remains crucial in the management of chronic
cough. Any intervention allowing achieving smoking cessation is rec-
ommended. However, due to the disability associated with chronic
cough, some treatments with a proven efficacy in this indication
should be discussed. A 2018 meta-analysis has confirmed the efficacy
of neuromodulators in chronic cough [163] (Table 7). If a neuromodu-
lator is considered, the treatment should be discussed in a multidisci-
plinary meeting. The combination of several neuromodulators or the
comparison of different neuromodulators has never been investi-
gated. It is therefore not possible to present a prioritization of these
treatments.

Neuromodulators

Amitriptyline. Amitriptyline is a non-selective monoamine reuptake
inhibitor belonging to the class of antidepressants. Two randomized
studies assessing the effect of amitriptyline on chronic cough have
been published. In a study conducted in 28 patients, the dose of
10 mg of amitriptyline given at bedtime has been compared to the
codeine/guaifenesin combination. Compared to the control arm, ami-
triptyline was significantly associated with a response greater than
50% [164] (Table 7). In another randomized placebo-controlled study
in 18 patients with chronic pharyngolaryngeal neuropathy, a subjec-
tive improvement was observed in 67% of patients treated with ami-
triptyline compared to 44% of patients treated with placebo. The
difference was not significant due to a lack of power.

Pregabalin/gabapentin. Pregabalin and gabapentin are gamma-ami-
nobutyric acid analogs and are classified as antiepileptics. Two
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Table 7
Summary of guidelines for refractory or unexplained chronic cough treatment.
Guidelines Grade
Guideline 40  In case of refractory or unexplained chronic cough, the use of a neuromodulatory treatment is recommended. Grade B

Guideline 41

Guideline 42

Guideline 43

Guideline 44

Guideline 45

Guideline 46

Guideline 47

Guideline 48
Guideline 49

Guideline 50
Guideline 51
Guideline 52
Guideline 53
Guideline 54
Guideline 55

Guideline 56

The prescription of such a long-term treatment should be discussed after assessing the benefit/risk ratio.

The experts suggest that clinicians use the lowest effective dose of neuromodulator in case of refractory or unexplained
chronic cough.

In case of unexplained or refractory chronic cough, the use of amitriptyline is recommended.
The prescription of such a long-term treatment should be discussed after assessing the benefit/risk ratio.

In case of unexplained or refractory chronic cough, the use of pregabalin or gabapentin is recommended.
The prescription of such a long-term treatment should be discussed after assessing the benefit/risk ratio.

In case of unexplained or refractory chronic cough, the use of low-dose morphine (5—10 mg/day of morphine sulfate
twice daily) is recommended.
The prescription of such a long-term treatment should be discussed after assessing the benefit/risk ratio.

In case of unexplained or refractory chronic cough, the use of azithromycin is not recommended.

The experts suggest that clinicians use menthol compounds in chronic cough patients to occasionally control cough.

In chronic cough patients, the experts suggest that clinicians do not use codeine or antitussives that are usually pre-
scribed for acute cough.

Specialized functional speech therapy is recommended in case of URCC

The experts suggest that clinicians follow patients over time, given the risk of recurrence due to the difficulty in main-
taining the adaptations and techniques needed for the functional management.

A physiotherapy program including ventilatory re-education is recommended in patients with refractory chronic cough
with 4 sessions over one or two months.

A comprehensive speech therapy and/or physiotherapy program is recommended in patients with refractory or unex-
plained chronic cough.

A clearance physiotherapy is recommended in case of productive chronic cough in patients with bronchiectasis.

Mindfulness meditation is a technique that may be proposed in chronic cough patients.

The experts suggest that clinicians use the term "somatic cough syndrome" instead of the term "psychogenic cough".

It is not recommended to make a diagnosis of somatic cough syndrome based solely on the fact that the patient does not
cough at night

It is recommended (as soon as these treatments will be available) to use P2 x 3 receptor antagonists to treat refractory

Professional agreement
Professional agreement

Grade C

Professional agreement
Grade B

Professional agreement
Grade B

Professional agreement

Grade B
Professional agreement
Professional agreement

Grade B
Professional agreement

Grade B
Grade B
Grade A
Grade B
Professional agreement

Grade C

Grade A

or unexplained chronic cough.

randomized studies have assessed these drugs in chronic cough. In a
study conducted in 62 refractory chronic cough patients, gabapentin
escalated to a dose of 1800 mg/day significantly improved the LCQ
score and cough frequency compared to palcebo [165] (Table 7).
Interestingly, there was no effect on cough receptor sensitivity, sug-
gesting a central effect. In another study, speech rehabilitation alone
has been compared to pregabalin combined with speech rehabilita-
tion in 40 refractory chronic cough patients [166] (Table 7). Cough
severity, cough frequency and cough-related quality of life improved
in both groups. The improvement in LCQ score and cough VAS was
greater with the combined treatment than with speech rehabilitation
alone. There was no significant difference in cough frequency
improvement between both groups.

Morphine. Only one randomized controlled trial has assessed the
effect of low-dose morphine in 27 patients with chronic cough [167].
Compared to placebo, a dose of 10 mg of sustained-release morphine
sulfate twice daily significantly improved the LCQ score (Table 7). The
study duration was 4 weeks. The long-term effects of morphine ther-
apy expose patients to dependence and side effects for which no data
are available in chronic cough.

Antibiotics

Azithromycin. The long-term effect of azithromycin on chronic cough
has been assessed in a randomized controlled trial [168]. A clinically
relevant improvement in LCQ score was observed with azithromycin
(mean change: 2.4; 95% CI: 0.5; 4.2) but not with placebo (mean
change: 0.7; 95% CI: —0.6; 1.9), but the difference between both
groups was not statistically significant (Table 7). A meta-analysis has
found no improvement in cough with azithromycin, but various dis-
eases such as asthma, COPD or chronic cough were included in this
meta-analysis [169].

Others

Menthol has been shown to increase the cough reflex threshold
and could reduce cough [170] through its action on the TRPMS recep-
tors [171] (Table 7).

Studies that assess codeine are dated and contradictory [172]. The
data in the literature do not allow recommending its use in chronic
cough. The level of evidence for other antitussives is also too low to
recommend their use in cough [173] (Table 7).

Speech therapy

In case of URCC, functional approaches may also be proposed
[174,175].

This type of management, mainly provided by speech therapists,
has been described in four steps by Australian teams [176], with the
objective of suppressing cough, reducing sensitivity to triggering fac-
tors and increasing the laryngeal sensitivity threshold (SPEICH—C
program). This management is based on cognitive concepts of motor
learning and behavioral plasticity on the one hand, and allows the
patient to learn metacognitive strategies on the other hand.

The initial assessment should be based on an evaluation of mor-
phological and analytical oropharyngeal deficiencies, pharyngolar-
yngeal functional dynamics, but above all on patient anamnesis in
order to target the context of cough onset, their perception in terms
of functional limitations, and their feelings and perceived psychoso-
cial limitations, which will allow targeting the whole management
(Supplementary data)

This management is considered effective when it is adequately
targeted, i.e., in the absence of a non-functional disorder at the origin
of URCC, with an efficacy of 88% compared to 14% in a control group
[175] (Table 7). Different specific approaches to functional rehabilita-
tion may be proposed as a complement. Therapeutic patient educa-
tion (TPE) is a rapidly developing field and preliminary studies have
shown its efficiency in reducing chronic cough intensity and fre-
quency. Laryngeal maneuvers may also be proposed by trained pro-
fessionals in order to reduce pharyngolaryngeal tensions and
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optimize the proprioceptive capacities of the patients allowing them
to better appropriate the techniques.

Finally, interventions targeting other functions of the pharyngo-
laryngeal junction are sometimes needed, such as speech or swallow-
ing interventions.

In all cases, the difficulties in maintaining the necessary adapta-
tions over time require regular follow-up of patients, even after man-
agement discontinuation [177] (Table 7). The follow-up is usually
close and then increasingly spaced once the adaptations have become
part of the patient’s daily life.

Physiotherapy

In addition to drug treatments, non-pharmacological manage-
ment, including physiotherapy, may be considered. The triggering
factor for cough will guide the therapeutic choice as for pharmacolog-
ical treatments. Physiotherapy will mainly promote cough cessation
through physiological maneuvers (pursed lips) and techniques lead-
ing to secretion clearance. The effect could be due to a reduction in
cough reflex sensitivity in addition to eliminating the triggering fac-
tor.

When associated with bronchial congestion, as in bronchiectasis
and cystic fibrosis, cough and its impact on daily life are reduced
when decongestion techniques are used.

Comprehensive techniques at the interface of physiotherapy and
speech therapy have also been proposed. One of the scarce studies on
the topic has shown that two sessions including physiotherapy and
speech therapy significantly improved cough at 2 months in patients
with refractory cough [178] (Table 7). LCQ score improved by more
than 1.3 (improvement in all 3 domains) with a greater gain com-
pared to pharmacological treatments. Sleep and cough frequency
also improved [178]. These physiotherapy and speech therapy ses-
sions consisted of voluntary cough suppression, cough distraction or
substitution techniques, and respiratory retraining similar to what is
done in ventilatory dysfunction. In addition, patients received advice
on how to detect triggers such as cold, smoking, physical exercise,
talking, laughing and smells.

The benefit of a similar program on cough frequency and impact
on the quality of life has been confirmed in two randomized con-
trolled trials [175,179]. After 4 sessions over one [179] and two
months [175] respectively, a greater benefit was observed compared
to the control group in terms of cough severity, frequency and impact
(Table 7). This benefit on cough frequency persisted at 3 months, but
not on cough impact [179].

Other non-pharmacological therapies

It seems difficult to list all non-pharmacological interventions. A
controlled study has analyzed the effect of mindfulness meditation
on cough [180]. Mindfulness meditation consists of voluntarily pay-
ing attention to the present moment without judging. Exercises
focused on breathing or body position are performed as part of mind-
fulness meditation. This technique allows reducing the cough reflex
in healthy volunteers and chronic cough patients [180] (Table 7).

Sophrology is also a technique used in cough centers, but scientific
data remains limited.

Management of somatic cough syndrome (psychogenic cough)

To be consistent with the Somatic Symptom Disorder classifica-
tion [181], the English literature has replaced the term "psychogenic
cough” by "somatic cough syndrome" (SCS) [182]. We believe that
this terminology should be adopted in France, as it better reflects the
mechanism of psychogenic cough (Table 7).

Historically, SCS has been described as a barking or honking cough
that does not occur at night or that disappears during activities
requiring concentration [183]. The main difficulty is that these fea-
tures are not specific to SCS. In a meta-analysis on SCS, barking or
honking cough was reported in only 8 out of the 18 studies included

10

Respiratory Medicine and Research 83 (2023) 101011

in the analysis, and non-sleep coughing in only 3 out of the 18 studies
[184]. In clinical practice, tracheobronchomalacia or bronchial dila-
tions are associated with barking or honking coughs. In addition,
cough hypersensitivity syndrome, as described in section 1c, is most
often associated with cough that does not occur at night, because in
this entity, dysfunctional cough receptors are not stimulated at night.
A context of anxiety or depression also does not support a diagnosis
of SCS. Indeed, refractory chronic cough is associated with a high
prevalence of anxiety or depression [185].

The diagnosis of SCS is thus complex in clinical practice. The
American College of Chest Physicians recommends using the DSM-5
criteria, but they are not specific and are difficult to use in practice.
When cough is part of a more global somatic syndrome, SCS may be
considered. Apart from this situation, a comprehensive management
of chronic cough should be preferred, including both pharmacological
and non-pharmacological interventions.

What is the perspective of the molecules being developed?

New pharmacological targets have been assessed in preclinical
and clinical studies conducted over the past decade. While some
have failed to prove their benefit (Transient Receptor Potential (TRP)
A1l and V1 channels, @7 nicotinic receptors) [ 186], the studies focused
on the P2 x 3 purinergic receptors have shown conclusive results.
P2 x 3 receptors are ligand-dependent cation channels (Ca2*, Na*,
Mg?*, K*...). the opening of which is triggered by ATP. Homotrimeric
P2 x 3 receptors are expressed in the peripheral sensory nerves and
nucleus tractus solitarius and might be involved in the pathophysiol-
ogy of chronic cough. They share a strong structural homology with
the heterotrimeric P2 x 2/3 receptors, also expressed in sensory neu-
rons and playing a role in taste perception. Several P2 x 3 receptor
antagonists are currently in clinical development. Their international
non-proprietary name ends with the suffix -pixant and they include
gefapixant, eliapixant, sivopixant as well as the BLU-5937 and
BAY1902607 molecules. Two phase III studies in a total of 2044
patients have confirmed the efficacy of gefapixant at the highest of
the two doses tested (45 mg x 2), with a reduction in cough frequency
by 18.6% (95% CI [9.2—27.1]) compared to placebo at week 12 of treat-
ment [187] (Table 7). This effect was associated with a clinically sig-
nificant improvement in the quality-of-life score (improvement in
LCQ score greater than 1.3 in more than 70% of patients) and in cough
severity assessed using a VAS (improvement greater than 30 mm in
42.8% (week 12) and 50.6% (week 24) of patients) [188]. The mole-
cules belonging to this pharmacological class are generally well toler-
ated. The main adverse effects were taste disorders (dysgeusia,
hypogeusia, ageusia) due to the relative selectivity of the different
molecules and their concomitant blockade of both P2 x 3 and P2 x 2/
3 receptors.

Conclusion

The current guidelines propose to update the definitions of cough
and to introduce the concept of refractory or unexplained chronic
cough (URCC). This is a key concept for patients to obtain recognition
of their disorder, both for themselves and in order to improve their
management. The management of chronic cough is inherently multi-
disciplinary. Furthermore, non-pharmacological interventions are a
major part of patient treatment and their use is essential. Chronic
cough management is changing rapidly with the imminent launch of
new treatments. Those new treatments should be used after rigorous
management because a misuse will lead to detrimental effects on
patients and society.



L. Guilleminault, S. Demoulin-Alexikova, L. de Gabory et al.
Declaration of Competing Interest

LG has been an investigator in clinical trials for Bayer, Merck,
AstraZeneca, GSK and Novartis, and reports grants or consultation
fees from Bayer, Merck, AstraZeneca, GlaxoSmithKline, Novartis, and
Sanofi-Regeneron that are not related to the submitted work. SGDL
declare grant from AstraZeneca and fees for consulting from MSD. SC
declare fees for consulting from MSD and Olympus. WT declare fees
for consulting from AstraZeneca and non-financial support from
ASTEN. NG declare non-financial support from PulmonX, Roche, BMS,
MSD, Astra Zeneca, Novartis, Pfizer, Novatech and fees for consulting
from PulmonX, Roche, BMS, MSD, Astra Zeneca, Novartis. MP declare
fees for consulting from Doctolib and AMGEN and non-financial sup-
port from AMGEN. All the other co-authors declare no disclosure of
interests.

Acknowledgements

We would like to thank the Société de Pneumologie de Langue
Frangaise (SPLF), the Société Francaise d’Oto-Rhino-Laryngologie et de
Chirurgie de la Face et du Cou (SFORL), the Société Francaise de Phonia-
trie et de Laryngologie (SFPL), the Société Nationale Francaise de Gastro-
entérologie (SNFGE) for providing their support on these guidelines.
We also acknowledge the independent review of the following
group: Olivier Cantal, Guillaume De Bonnecaze, Roger Escamilla,
Frangois Kermich, Mathieu Larousse, Christophe Leroyer, Franck Mar-
mouset, Laurent Portel, Nicolas Roche, Philippe Schultz, and Franck
Zerbib

Supplementary materials

Supplementary material associated with this article can be found,
in the online version, at doi:10.1016/j.resmer.2023.101011.

References

[1] Irwin RS, Boulet LP, Cloutier MM, Fuller R, Gold PM, Hoffstein V, et al. Managing
cough as a defense mechanism and as a symptom. A consensus panel report of
the American College of Chest Physicians. Chest 1998;114:133s-81s. doi:
10.1378/chest.114.2_supplement.133s.

[2] Okkes IM, Oskam SK, Lamberts H. The probability of specific diagnoses for
patients presenting with common symptoms to Dutch family physicians. ] Fam
Pract 2002;51:31-6.

[3] Boujaoude ZC, Pratter MR. Clinical approach to acute cough. Lung 2010;188(1):
S41-6 Suppl. doi: 10.1007/s00408-009-9170-6.

[4] Vernon M, Leidy NK, Nacson A, Nelsen L. Measuring cough severity: perspectives
from the literature and from patients with chronic cough. Cough 2009;5:5. doi:
10.1186/1745-9974-5-5.

[5] Morice AH, Millgvist E, Bieksiene K, Birring SS, Dicpinigaitis P, Domingo Ribas C,
et al. ERS guidelines on the diagnosis and treatment of chronic cough in adults
and children. Eur Respir ] 2020;55. doi: 10.1183/13993003.01136-2019.

[6] Irwin RS, French CL, Chang AB, Altman KW. Classification of cough as a symptom
in adults and management algorithms: CHEST guideline and expert panel
report. Chest 2018;153:196-209. doi: 10.1016/j.chest.2017.10.016.

[7] Song W-], Chang Y-S, Faruqi S, Kim J-Y, Kang M-G, Kim S, et al. The global epide-
miology of chronic cough in adults: a systematic review and meta-analysis. Eur
Respir ] 2015 ERJ-02187-2014.

[8] Ford AC, Forman D, Moayyedi P, Morice AH. Cough in the community: a cross
sectional survey and the relationship to gastrointestinal symptoms. Thorax
2006;61:975-9.

[9] Desalu O, Salami A, Fawibe A. Prevalence of cough among adults in an urban
community in Nigeria. West Afr ] Med 2011;30:337-41.

[10] Fujimura M. Frequency of persistent cough and trends in seeking medical care
and treatment—results of an internet survey. Allergol Int 2012;61:573-81.

[11] Guilleminault L, Martin A, Fonseca E, Le Moine G, Li V, Farge G, et al. Prévalence
de la toux chronique ressentie et diagnostiquée chez I'adulte en France. Revue
des Maladies Respiratoires Actualités 2021;13:16-7.

[12] Irwin RS, Curley FJ, French CL. Chronic cough. The spectrum and frequency of
causes, key components of the diagnostic evaluation, and outcome of specific
therapy. Am Rev Respir Dis 1990;141:640-7. doi: 10.1164/ajrccm/141.3.640.

[13] Poe RH, Harder RV, Israel RH, Kallay MC. Chronic persistent cough. Experience in
diagnosis and outcome using an anatomic diagnostic protocol. Chest
1989;95:723-8. doi: 10.1378/chest.95.4.723.

[14] Smyrnios NA, Irwin RS, Curley FJ. Chronic cough with a history of excessive spu-
tum production. The spectrum and frequency of causes, key components of the

11

Respiratory Medicine and Research 83 (2023) 101011

diagnostic evaluation, and outcome of specific therapy. Chest 1995;108:991-7.
doi: 10.1378/chest.108.4.991.

[15] Mello CJ, Irwin RS, Curley FJ. Predictive values of the character, timing, and com-
plications of chronic cough in diagnosing its cause. Arch Intern Med
1996;156:997-1003.

[16] French CL, Irwin RS, Curley FJ, Krikorian CJ. Impact of chronic cough on quality of
life. Arch Intern Med 1998;158:1657-61. doi: 10.1001/archinte.158.15.1657.

[17] Irwin RS, Ownbey R, Cagle PT, Baker S, Fraire AE. Interpreting the histopathology
of chronic cough: a prospective, controlled, comparative study. Chest
2006;130:362-70. doi: 10.1378/chest.130.2.362.

[18] O’Connell F, Thomas VE, Pride NB, Fuller RW. Capsaicin cough sensitivity

decreases with successful treatment of chronic cough. Am J Respir Crit Care Med

1994;150:374-80. doi: 10.1164/ajrccm.150.2.8049818.

McGarvey LP, Heaney LG, Lawson JT, Johnston BT, Scally CM, Ennis M, et al. Eval-

uation and outcome of patients with chronic non-productive cough using a

comprehensive diagnostic protocol. Thorax 1998;53:738-43. doi: 10.1136/

thx.53.9.738.

Brightling CE, Ward R, Goh KL, Wardlaw AJ, Pavord ID. Eosinophilic bronchitis is

an important cause of chronic cough. Am ] Respir Crit Care Med 1999;160:406—

10. doi: 10.1164/ajrccm.160.2.9810100.

Birring SS, Passant C, Patel RB, Prudon B, Murty GE, Pavord ID. Chronic tonsillar

enlargement and cough: preliminary evidence of a novel and treatable cause of

chronic cough. Eur Respir ] 2004;23:199-201. doi: 10.1183/

09031936.03.00066403.

Niimi A, Torrego A, Nicholson AG, Cosio BG, Oates TB, Chung KF. Nature of air-

way inflammation and remodeling in chronic cough. J Allergy Clin Immunol

2005;116:565-70. doi: 10.1016/j.jaci.2005.07.010.

[23] Kastelik JA, Aziz I, Ojoo JC, Thompson RH, Redington AE, Morice AH. Investiga-

tion and management of chronic cough using a probability-based algorithm. Eur

Respir ] 2005;25:235-43. doi: 10.1183/09031936.05.00140803.

Fujimura M, Abo M, Ogawa H, Nishi K, Kibe Y, Hirose T, et al. Importance of

atopic cough, cough variant asthma and sinobronchial syndrome as causes of

chronic cough in the Hokuriku area of Japan. Respirol 2005;10:201-7. doi:
10.1111/j.1440-1843.2005.00686.x.

Shirahata K, Fujimoto K, Arioka H, Shouda R, Kudo K, Ikeda S. Prevalence and

clinical features of cough variant asthma in a general internal medicine outpa-

tient clinic in Japan. Respirol 2005;10:354-8. doi: 10.1111/j.1440-
1843.2005.00709.x.

Gibson P, Wang G, McGarvey L, Vertigan AE, Altman KW, Birring SS. Treatment

of unexplained chronic cough: CHEST guideline and expert panel report. Chest

2016;149:27-44. doi: 10.1378/chest.15-1496.

[27] Mazzone SB, McGarvey L. Mechanisms and rationale for targeted therapies in
refractory and unexplained chronic cough. Clin Pharmacol Ther 2021;109:619-
36. doi: 10.1002/cpt.2003.

[28] Millqvist E. The airway sensory hyperreactivity syndrome. Pulm Pharmacol Ther
2011;24:263-6. doi: 10.1016/j.pupt.2010.10.001.

[29] Chung KF. Approach to chronic cough: the neuropathic basis for cough hyper-
sensitivity syndrome. ] Thorac Dis 2014;6:5699.

[30] Morice AH, Jakes AD, Farugqi S, Birring SS, McGarvey L, Canning B, et al. A world-
wide survey of chronic cough: a manifestation of enhanced somatosensory
response. Eur Respir ] 2014;44:1149-55. doi: 10.1183/09031936.00217813.

[31] Vernon M, Leidy NK, Nacson A, Nelsen L. Measuring cough severity: perspectives
from the literature and from patients with chronic cough. Cough 2009;5:5.

[32] Man WD, Kyroussis D, Fleming TA, Chetta A, Harraf F, Mustfa N, et al. Cough gas-
tric pressure and maximum expiratory mouth pressure in humans. Am ] Respir
Crit Care Med 2003;168:714-7.

[33] Young EC, Smith JA. Quality of life in patients with chronic cough. Ther Adv
Respir Dis 2010;4:49-55.

[34] Dicpinigaitis PV. Prevalence of stress urinary incontinence in women presenting
for evaluation of chronic cough. ER] Open Res 2021;7. doi: 10.1183/
23120541.00012-2021.

[35] Won HK, Lee JH, An J, Sohn KH, Kang MG, Kang SY, et al. Impact of chronic cough
on health-related quality of life in the Korean adult general population: the
korean national health and nutrition examination survey 2010-2016. Allergy
Asthma Immunol Res 2020;12:964-79. doi: 10.4168/aair.2020.12.6.964.

[36] Kuzniar TJ, Morgenthaler TI, Afessa B, Lim KG. Chronic cough from the patient’s
perspective. Mayo Clinic Proceedings. Elsevier; 2007. p. 56-60.

[37] Dicpinigaitis PV, Tso R, Banauch G. Prevalence of depressive symptoms among
patients with chronic cough. Chest 2006;130:1839-43.

[38] McGarvey LP, Carton C, Gamble LA, Heaney LG, Shepherd R, Ennis M, et al. Preva-
lence of psychomorbidity among patients with chronic cough. Cough 2006;2:4.

[39] Birring SS, Fleming T, Matos S, Raj AA, Evans DH, Pavord ID. The Leicester Cough
Monitor: preliminary validation of an automated cough detection system in
chronic cough. Eur Respir ] 2008;31:1013-8. doi: 10.1183/09031936.00057407.

[40] Smith ]. Monitoring chronic cough: current and future techniques. Expert Rev
Respir Med 2010;4:673-83. doi: 10.1586/ers.10.63.

[41] Smith JA, Kitt MM, Morice AH, Birring SS, McGarvey LP, Sher MR, et al. Gefapix-

ant, a P2X3 receptor antagonist, for the treatment of refractory or unexplained

chronic cough: a randomised, double-blind, controlled, parallel-group, phase 2b
trial. Lancet Respir Med 2020;8:775-85. doi: 10.1016/s2213-2600(19)30471-0.

Decalmer SC, Webster D, Kelsall AA, McGuinness K, Woodcock AA, Smith JA.

Chronic cough: how do cough reflex sensitivity and subjective assessments cor-

relate with objective cough counts during ambulatory monitoring? Thorax

2007;62:329-34. doi: 10.1136/thx.2006.067413.

Barnabe R, Berni F, Clini V, Pirrelli M, Pisani Ceretti A, Robuschi M, et al. The effi-

cacy and safety of moguisteine in comparison with codeine phosphate in

[19]

[20]

[21]

[22]

[24]

[25]

[26]

[42]

[43]


https://doi.org/10.1016/j.resmer.2023.101011
https://doi.org/10.1378/chest.114.2_supplement.133s
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0002
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0002
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0002
https://doi.org/10.1007/s00408-009-9170-6
https://doi.org/10.1186/1745-9974-5-5
https://doi.org/10.1183/13993003.01136-2019
https://doi.org/10.1016/j.chest.2017.10.016
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0007
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0007
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0007
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0008
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0008
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0008
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0009
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0009
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0010
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0010
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0011
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0011
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0011
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0011
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0011
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0011
https://doi.org/10.1164/ajrccm/141.3.640
https://doi.org/10.1378/chest.95.4.723
https://doi.org/10.1378/chest.108.4.991
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0015
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0015
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0015
https://doi.org/10.1001/archinte.158.15.1657
https://doi.org/10.1378/chest.130.2.362
https://doi.org/10.1164/ajrccm.150.2.8049818
https://doi.org/10.1136/thx.53.9.738
https://doi.org/10.1136/thx.53.9.738
https://doi.org/10.1164/ajrccm.160.2.9810100
https://doi.org/10.1183/09031936.03.00066403
https://doi.org/10.1183/09031936.03.00066403
https://doi.org/10.1016/j.jaci.2005.07.010
https://doi.org/10.1183/09031936.05.00140803
https://doi.org/10.1111/j.1440-1843.2005.00686.x
https://doi.org/10.1111/j.1440-1843.2005.00709.x
https://doi.org/10.1111/j.1440-1843.2005.00709.x
https://doi.org/10.1378/chest.15-1496
https://doi.org/10.1002/cpt.2003
https://doi.org/10.1016/j.pupt.2010.10.001
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0029
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0029
https://doi.org/10.1183/09031936.00217813
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0031
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0031
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0032
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0032
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0032
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0033
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0033
https://doi.org/10.1183/23120541.00012-2021
https://doi.org/10.1183/23120541.00012-2021
https://doi.org/10.4168/aair.2020.12.6.964
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0036
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0036
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0037
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0037
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0038
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0038
https://doi.org/10.1183/09031936.00057407
https://doi.org/10.1586/ers.10.63
https://doi.org/10.1016/s2213-2600(19)30471-0
https://doi.org/10.1136/thx.2006.067413
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0043
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0043
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0043

L. Guilleminault, S. Demoulin-Alexikova, L. de Gabory et al.

patients with chronic cough. Monaldi archives for chest disease = Archivio Mon-

aldi per le malattie del torace 1995;50:93-7.

Freestone C, Eccles R. Assessment of the antitussive efficacy of codeine in cough

associated with common cold. ] Pharm Pharmacol 1997;49:1045-9. doi:

10.1111/j.2042-7158.1997.tb06039.x.

Ribeiro M, Pereira CA, Nery LE, Beppu OS, Silva CO. High-dose inhaled beclome-

thasone treatment in patients with chronic cough: a randomized placebo-con-

trolled study. Ann Allergy Asthma Immunol 2007;99:61-8. doi: 10.1016/s1081-
1206(10)60623-0.

Schmit KM, Coeytaux RR, Goode AP, McCrory DC, Yancy Jr. WS, Kemper AR, et al.

Evaluating cough assessment tools: a systematic review. Chest 2013;144:1819-

26. doi: 10.1378/chest.13-0310.

[47] Lee KK, Matos S, Evans DH, White P, Pavord ID, Birring SS. A longitudinal assess-

ment of acute cough. Am ] Respir Crit Care Med 2013;187:991-7. doi: 10.1164/

rccm.201209-16860C.

Birring SS, Prudon B, Carr AJ, Singh SJ, Morgan MD, Pavord ID. Development of a

symptom specific health status measure for patients with chronic cough: Leices-

ter Cough Questionnaire (LCQ). Thorax 2003;58:339-43. doi: 10.1136/tho-
rax.58.4.339.

Raj AA, Pavord DI, Birring SS. Clinical cough IV:what is the minimal important

difference for the Leicester Cough Questionnaire? Handbook of experimental

pharmacology; 2009311-20. doi: 10.1007/978-3-540-79842-2_16.

Birring S, Muccino D, Bacci ED, Vernon MK, Nguyen AM. Defining minimal clini-

cally important differences (MCID) on the Leicester Cough Questionnaire (LCQ):

analyses of a phase 2 randomized controlled trial in chronic cough. J Allergy Clin

Immunol 2019;143:AB52.

[51] Brouquieres D, Escamilla R, Woisard V, Riviére D, Didier A. Le Leicester Cough
Questionnaire reste valide dans I'évaluation de la toux chronique de I'adulte en
France. Etude chez 106 patients. Rev Mal Respir 2013;30:A3.

[52] Hanks G, Cherny NI, Christakis NA, Kaasa S. Oxford textbook of palliative medi-
cine. Oxford University Press; 2011.

[53] DE LA SFORL R. Recommandation pour la pratique clinique “La toux chronique
chez I'adulte. Fr ORL 2006;90:171.

[54] Brugts JJ, Arima H, Remme W, Bertrand M, Ferrari R, Fox K, et al. The incidence
and clinical predictors of ACE-inhibitor induced dry cough by perindopril in
27,492 patients with vascular disease. Int J Cardiol 2014;176:718-23. doi:
10.1016/j.ijcard.2014.07.108.

[55] Mackay FJ, Pearce GL, Mann RD. Cough and angiotensin II receptor antagonists:
cause or confounding? Br ] Clin Pharmacol 1999;47:111-4. doi: 10.1046/j.1365-
2125.1999.00855.x.

[56] Sato A, Fukuda S. A prospective study of frequency and characteristics of cough

during ACE inhibitor treatment. Clin Exp Hypertens 2015;37:563-8. doi:

10.3109/10641963.2015.1026040.

Humbert X, Alexandre ], Sassier M, Default A, Gouraud A, Yelehe-Okouma M,

et al. Long delay to onset of ACE inhibitors-induced cough: reason of difficult

diagnosis in primary care? Eur J Intern Med 2017;37:e50-1. doi: 10.1016/j.

€jim.2016.10.006.

Dicpinigaitis PV. Angiotensin-converting enzyme inhibitor-induced cough:

ACCP evidence-based clinical practice guidelines. Chest 2006;129:169s-73s.

doi: 10.1378/chest.129.1_suppl.169S.

[59] Yeo WW, Chadwick IG, Kraskiewicz M, Jackson PR, Ramsay LE. Resolution of ACE

inhibitor cough: changes in subjective cough and responses to inhaled capsaicin,

intradermal bradykinin and substance-P. Br ] Clin Pharmacol 1995;40:423-9.

Dicpinigaitis P, Satia I, Ferguson N. Falsely accused? Insufficient evidence to con-

clude that sitagliptin is a cause of chronic cough. Lung 2020;198:271-3. doi:

10.1007/s00408-020-00329-2.

[61] Zemp E, Elsasser S, Schindler C, Kiinzli N, Perruchoud AP, Domenighetti G, et al.

Long-term ambient air pollution and respiratory symptoms in adults (SAPALDIA

study). The SAPALDIA Team. Am ] Respir Crit Care Med 1999;159:1257-66. doi:

10.1164/ajrccm.159.4.9807052.

Simoni M, Baldacci S, Puntoni R, Pistelli F, Farchi S, Lo Presti E, et al. Respiratory

symptoms/diseases and environmental tobacco smoke (ETS) in never smoker

Italian women. Respir Med 2007;101:531-8. doi: 10.1016/j.rmed.2006.06.021.

[63] Sumner H, Woodcock A, Kolsum U, Dockry R, Lazaar AL, Singh D, et al. Predictors
of objective cough frequency in chronic obstructive pulmonary disease. Am ]
Respir Crit Care Med 2013;187:943-9. doi: 10.1164/rccm.201211-20000C.

[64] Cummings KM, Giovino G, Jaén CR, Emrich LJ. Reports of smoking withdrawal
symptoms over a 21 day period of abstinence. Addict Behav 1985;10:373-81.
doi: 10.1016/0306-4603(85)90034-6.

[65] Pisinger C, Godtfredsen NS, Jorgensen T. Smoking reduction and cessation
reduce chronic cough in a general population: the Inter99 study. Clin Respir ]
2008;2:41-6. doi: 10.1111/j.1752-699X.2007.00029.x.

[66] Sitkauskiene B, Stravinskaite K, Sakalauskas R, Dicpinigaitis PV. Changes in
cough reflex sensitivity after cessation and resumption of cigarette smoking.
Pulm Pharmacol Ther 2007;20:240-3. doi: 10.1016/j.pupt.2006.08.005.

[67] Dicpinigaitis PV. Cough reflex sensitivity in cigarette smokers.
2003;123:685-8. doi: 10.1378/chest.123.3.685.

[68] Dicpinigaitis PV, Lee Chang A, Dicpinigaitis AJ, Negassa A. Effect of e-cigarette
use on cough reflex sensitivity. Chest 2016;149:161-5. doi: 10.1378/chest.15-
0817.

[69] Strebel P, Nordin J, Edwards K, Hunt J, Besser J, Burns S, et al. Population-based
incidence of pertussis among adolescents and adults, Minnesota, 1995-1996. ]
Infect Dis 2001;183:1353-9. doi: 10.1086/319853.

[70] Barnes TW, Afessa B, Swanson KL, Lim KG. The clinical utility of flexible bron-
choscopy in the evaluation of chronic cough. Chest 2004;126:268-72. doi:
10.1378/chest.126.1.268.

[44]

[45]

[46]

[48]

[49]

[50]

[57]

[58]

[60]

[62]

Chest

12

Respiratory Medicine and Research 83 (2023) 101011

[71] 2020. https://ginasthma.org/.

[72] Diver S, Russell R], Brightling CE. Cough and eosinophilia. ] Allergy Clin Immunol
Pract 2019;7:1740-7. doi: 10.1016/j.jaip.2019.04.048.

[73] Raherison-Semjen C, Guilleminault L, Billiart [, Chenivesse C, De Oliveira A, Izadi-

far A, et al. [Update of the 2021 recommendations for the management and fol-

low-up of adult asthmatic patients under the guidance of the French Society of

Pulmonology and the Paediatric Society of Pulmonology and Allergology. Long

version]. Rev Mal Respir 2021;38:1048-83. doi: 10.1016/j.rmr.2021.08.002.

Pellegrino R, Viegi G, Brusasco V, Crapo RO, Burgos F, Casaburi R, et al. Interpre-

tative strategies for lung function tests. Eur Respir ] 2005;26:948-68. doi:

10.1183/09031936.05.00035205.

Donohue JF, Jain N. Exhaled nitric oxide to predict corticosteroid responsiveness

and reduce asthma exacerbation rates. Respir Med 2013;107:943-52. doi:

10.1016/j.rmed.2013.02.018.

Smith AD, Cowan JO, Brassett KP, Herbison GP, Taylor DR. Use of exhaled nitric

oxide measurements to guide treatment in chronic asthma. N Engl ] Med

2005;352:2163-73. doi: 10.1056/NEJMo0a043596.

Price DB, Buhl R, Chan A, Freeman D, Gardener E, Godley C, et al. Fractional

exhaled nitric oxide as a predictor of response to inhaled corticosteroids in

patients with non-specific respiratory symptoms and insignificant bronchodila-

tor reversibility: a randomised controlled trial. Lancet Respir Med 2018;6:29-

39. doi: 10.1016/s2213-2600(17)30424-1.

Lamon T, Didier A, Brouquieres D, Escamilla R, Dupuis M, Guibert N, et al.

Exhaled nitric oxide in chronic cough: a good tool in a multi-step approach.

Respir Med Res 2019;76:4-9. doi: 10.1016/j.resmer.2019.04.005.

[79] Smith AD, Cowan JO, Brassett KP, Filsell S, McLachlan C, Monti-Sheehan G, et al.
Exhaled nitric oxide: a predictor of steroid response. Am ] Respir Crit Care Med
2005;172:453-9. doi: 10.1164/rccm.200411-14980C.

[80] Hahn PY, Morgenthaler TY, Lim KG. Use of exhaled nitric oxide in predicting

response to inhaled corticosteroids for chronic cough. Mayo Clin Proc

2007;82:1350-5. doi: 10.4065/82.11.1350.

Hsu JY, Wang CY, Cheng YW, Chou MC. Optimal value of fractional exhaled nitric

oxide in inhaled corticosteroid treatment for patients with chronic cough of

unknown cause. ] Chin Med Assoc: JCMA 2013;76:15-9. doi: 10.1016/j.

jcma.2012.08.010.

Watanabe K, Shinkai M, Shinoda M, Hara Y, Yamaguchi N, Rubin BK, et al. Mea-

surement of eNO with portable analyser might improve the management of per-

sistent cough at primary care practice in Japan. Clin Respir ] 2016;10:380-8. doi:
10.1111/crj.12228.

Tagaya E, Kondo M, Kirishi S, Kawagoe M, Kubota N, Tamaoki ]. Effects of regular

treatment with combination of salmeterol/fluticasone propionate and salme-

terol alone in cough variant asthma. J Asthma: Off J Assoc Care Asthma
2015;52:512-8. doi: 10.3109/02770903.2014.975358.

Ponsioen BP, Hop WC, Vermue NA, Dekhuijzen PN, Bohnen AM. Efficacy of fluti-

casone on cough: a randomised controlled trial. Eur Respir ] 2005;25:147-52.

doi: 10.1183/09031936.04.00053604.

Chaudhuri R, McMahon AD, Thomson LJ, MacLeod K], McSharry CP, Livingston E,

et al. Effect of inhaled corticosteroids on symptom severity and sputum media-

tor levels in chronic persistent cough. J Allergy Clin Immunol 2004;113:1063-

70. doi: 10.1016/j.jaci.2004.03.019.

Pizzichini MM, Pizzichini E, Parameswaran K, Clelland L, Efthimiadis A, Dolovich

J, et al. Nonasthmatic chronic cough: no effect of treatment with an inhaled cor-

ticosteroid in patients without sputum eosinophilia. Can Respir ] 1999;6:323-

30. doi: 10.1155/1999/434901.

Lee SE, Lee JH, Kim H], Lee BJ, Cho SH, Price D, et al. Inhaled corticosteroids and

placebo treatment effects in adult patients with cough: a systematic review and

meta-analysis. Allergy Asthma Immunol Res 2019;11:856-70. doi: 10.4168/

aair.2019.11.6.856.

Calverley P, Pauwels R, Vestbo ], Jones P, Pride N, Gulsvik A, et al. Combined sal-

meterol and fluticasone in the treatment of chronic obstructive pulmonary dis-

ease: a randomised controlled trial. Lancet 2003;361:449-56. doi: 10.1016/

s0140-6736(03)12459-2.

Fukumitsu K, Kanemitsu Y, Asano T, Takeda N, Ichikawa H, Yap JMG, et al. Tio-

tropium attenuates refractory cough and capsaicin cough reflex sensitivity in

patients with asthma. J Allergy Clin Immunol Pract 2018;6:1613-20 e2. doi:
10.1016/j.jaip.2018.01.016.

Spector SL, Tan RA. Effectiveness of montelukast in the treatment of cough vari-

ant asthma. Ann Allergy Asthma Immunol 2004;93:232-6. doi: 10.1016/s1081-

1206(10)61493-7.

Kita T, Fujimura M, Ogawa H, Nakatsumi Y, Nomura S, Ishiura Y, et al. Antitussive

effects of the leukotriene receptor antagonist montelukast in patients with

cough variant asthma and atopic cough. Allergol Int: Off ] Japanese Soc Allergol
2010;59:185-92. doi: 10.2332/allergolint.09-0A-0112.

Vakil N, van Zanten SV, Kahrilas P, Dent ], Jones R. The Montreal definition and

classification of gastroesophageal reflux disease: a global evidence-based con-

sensus. Am ] Gastroenterol 2006;101:1900-20 quiz 1943. doi: 10.1111/j.1572-
0241.2006.00630.x.

Kahrilas PJ, Altman KW, Chang AB, Field SK, Harding SM, Lane AP, et al. Chronic

cough due to gastroesophageal reflux in adults: CHEST guideline and expert

panel report. Chest 2016;150:1341-60. doi: 10.1016/j.chest.2016.08.1458.

Song DJ, Song WJ, Kwon JW, Kim GW, Kim MA, Kim MY, et al. KAAACI evidence-

based clinical practice guidelines for chronic cough in adults and children in

Korea. Allergy Asthma Immunol Res 2018;10:591-613. doi: 10.4168/

aair.2018.10.6.591.

Kardos P, Dinh QT, Fuchs KH, Gillissen A, Klimek L, Koehler M, et al. German

respiratory society guidelines for diagnosis and treatment of adults suffering

[74]

[75]

[76]

[77]

(78]

(81]

(82]

(83]

(84]

(85]

(86]

(87]

(88]

(89]

[90]

[91]

[92]

[93]

[94]

[95]


http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0043
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0043
https://doi.org/10.1111/j.2042-7158.1997.tb06039.x
https://doi.org/10.1016/s1081-1206(10)60623-0
https://doi.org/10.1016/s1081-1206(10)60623-0
https://doi.org/10.1378/chest.13-0310
https://doi.org/10.1164/rccm.201209-1686OC
https://doi.org/10.1164/rccm.201209-1686OC
https://doi.org/10.1136/thorax.58.4.339
https://doi.org/10.1136/thorax.58.4.339
https://doi.org/10.1007/978-3-540-79842-2_16
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0050
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0050
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0050
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0050
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0051
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0051
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0051
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0051
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0051
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0051
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0052
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0052
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0053
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0053
https://doi.org/10.1016/j.ijcard.2014.07.108
https://doi.org/10.1046/j.1365-2125.1999.00855.x
https://doi.org/10.1046/j.1365-2125.1999.00855.x
https://doi.org/10.3109/10641963.2015.1026040
https://doi.org/10.1016/j.ejim.2016.10.006
https://doi.org/10.1016/j.ejim.2016.10.006
https://doi.org/10.1378/chest.129.1_suppl.169S
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0059
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0059
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0059
https://doi.org/10.1007/s00408-020-00329-2
https://doi.org/10.1164/ajrccm.159.4.9807052
https://doi.org/10.1016/j.rmed.2006.06.021
https://doi.org/10.1164/rccm.201211-2000OC
https://doi.org/10.1016/0306-4603(85)90034-6
https://doi.org/10.1111/j.1752-699X.2007.00029.x
https://doi.org/10.1016/j.pupt.2006.08.005
https://doi.org/10.1378/chest.123.3.685
https://doi.org/10.1378/chest.15-0817
https://doi.org/10.1378/chest.15-0817
https://doi.org/10.1086/319853
https://doi.org/10.1378/chest.126.1.268
https://ginasthma.org/
https://doi.org/10.1016/j.jaip.2019.04.048
https://doi.org/10.1016/j.rmr.2021.08.002
https://doi.org/10.1183/09031936.05.00035205
https://doi.org/10.1016/j.rmed.2013.02.018
https://doi.org/10.1056/NEJMoa043596
https://doi.org/10.1016/s2213-2600(17)30424-1
https://doi.org/10.1016/j.resmer.2019.04.005
https://doi.org/10.1164/rccm.200411-1498OC
https://doi.org/10.4065/82.11.1350
https://doi.org/10.1016/j.jcma.2012.08.010
https://doi.org/10.1016/j.jcma.2012.08.010
https://doi.org/10.1111/crj.12228
https://doi.org/10.3109/02770903.2014.975358
https://doi.org/10.1183/09031936.04.00053604
https://doi.org/10.1016/j.jaci.2004.03.019
https://doi.org/10.1155/1999/434901
https://doi.org/10.4168/aair.2019.11.6.856
https://doi.org/10.4168/aair.2019.11.6.856
https://doi.org/10.1016/s0140-6736(03)12459-2
https://doi.org/10.1016/s0140-6736(03)12459-2
https://doi.org/10.1016/j.jaip.2018.01.016
https://doi.org/10.1016/s1081-1206(10)61493-7
https://doi.org/10.1016/s1081-1206(10)61493-7
https://doi.org/10.2332/allergolint.09-OA-0112
https://doi.org/10.1111/j.1572-0241.2006.00630.x
https://doi.org/10.1111/j.1572-0241.2006.00630.x
https://doi.org/10.1016/j.chest.2016.08.1458
https://doi.org/10.4168/aair.2018.10.6.591
https://doi.org/10.4168/aair.2018.10.6.591

L. Guilleminault, S. Demoulin-Alexikova, L. de Gabory et al.

from acute, subacute and chronic cough. Respir Med 2020;170:105939. doi:

10.1016/j.rmed.2020.105939.

Mukae H, Kaneko T, Obase Y, Shinkai M, Katsunuma T, Takeyama K, et al. The

Japanese respiratory society guidelines for the management of cough and spu-

tum (digest edition). Respir Investig 2021;59:270-90. doi: 10.1016/j.res-

inv.2021.01.007.

Zerbib F, Bredenoord AJ, Fass R, Kahrilas P], Roman S, Savarino E, et al. ESNM/

ANMS consensus paper: diagnosis and management of refractory gastro-esoph-

ageal reflux disease. Neurogastroenterol Motil: Off ] Eur Gastrointestinal Motil

Soc 2021;33:e14075. doi: 10.1111/nmo.14075.

Gyawali CP, Kahrilas PJ, Savarino E, Zerbib F, Mion F, Smout A, et al. Modern

diagnosis of GERD: the Lyon Consensus. Gut 2018;67:1351-62. doi: 10.1136/

gutjnl-2017-314722.

[99] Kahrilas PJ, Howden CW, Hughes N, Molloy-Bland M. Response of chronic cough

to acid-suppressive therapy in patients with gastroesophageal reflux disease.

Chest 2013;143:605-12. doi: 10.1378/chest.12-1788.

Chang AB, Lasserson TJ, Gaffney ], Connor FL, Garske LA. Gastro-oesophageal

reflux treatment for prolonged non-specific cough in children and adults.

Cochrane Database Syst Rev 2006:Cd004823. doi: 10.1002/14651858.

CD004823.pub3.

Kikuchi S, Imai H, Tani Y, Tajiri T, Watanabe N. Proton pump inhibitors for

chronic obstructive pulmonary disease. Cochrane Database Syst Rev 2020;8:

Cd013113. doi: 10.1002/14651858.CD013113.pub2.

Khan BA, Sodhi JS, Zargar SA, Javid G, Yattoo GN, Shah A, et al. Effect of bed head

elevation during sleep in symptomatic patients of nocturnal gastroesophageal

reflux. ] Gastroenterol Hepatol 2012;27:1078-82. doi: 10.1111/j.1440-
1746.2011.06968.x.

[103] Yoon YH, Xu J, Park SK, Heo JH, Kim YM, Rha KS. A retrospective analysis of 538
sinonasal fungus ball cases treated at a single tertiary medical center in Korea
(1996-2015). Int Forum Allergy Rhinol 2017;7:1070-5. doi: 10.1002/alr.22007.

[104] de Gabory L, Catherine JH, Molinier-Blossier S, Lacan A, Castillo L, Russe P, et al.
French Otorhinolaryngology Society (SFORL) good practice guidelines for dental
implant surgery close to the maxillary sinus. Eur Ann Otorhinolaryngol Head
Neck Dis 2020;137:53-8. doi: 10.1016/j.anorl.2019.11.002.

[105] O’Hara], Jones NS. Post-nasal drip syndrome": most patients with purulent nasal
secretions do not complain of chronic cough. Rhinology 2006;44:270-3.

[106] Pratter MR. Chronic upper airway cough syndrome secondary to rhinosinus dis-
eases (previously referred to as postnasal drip syndrome): ACCP evidence-based
clinical practice guidelines. Chest 2006;129:63s-71s. doi: 10.1378/chest.129.1_-
suppl.63S.

[107] Lin L, Chen Z, Cao Y, Sun G. Normal saline solution nasal-pharyngeal irrigation
improves chronic cough associated with allergic rhinitis. Am ] Rhinol Allergy
2017;31:96-104. doi: 10.2500/ajra.2017.31.4418.

[108] Macedo P, Saleh H, Torrego A, Arbery ], MacKay I, Durham SR, et al. Postnasal
drip and chronic cough: an open interventional study. Respir Med
2009;103:1700-5. doi: 10.1016/j.rmed.2009.05.005.

[109] Gawchik S, Goldstein S, Prenner B, John A. Relief of cough and nasal symptoms
associated with allergic rhinitis by mometasone furoate nasal spray. Ann Allergy
Asthma Immunol 2003;90:416-21. doi: 10.1016/s1081-1206(10)61826-1.

[110] LaForce C, Dockhorn R], Prenner BM, Chu TJ, Kraemer MJ, Widlitz MD, et al.
Safety and efficacy of azelastine nasal spray (Astelin NS) for seasonal allergic rhi-
nitis: a 4-week comparative multicenter trial. Ann Allergy Asthma Immunol
1996;76:181-8. doi: 10.1016/s1081-1206(10)63420-5.

[111] Murry T, Branski RC, Yu K, Cukier-Blaj S, Duflo S, Aviv JE. Laryngeal sensory defi-
cits in patients with chronic cough and paradoxical vocal fold movement disor-
der. Laryngoscope 2010;120:1576-81.

[112] Milgrom H, Corsello P, Freedman M, Blager F, Wood R. Differential diagnosis and
management of chronic cough. Compr Ther 1990;16:46-53.

[113] Drozdz DR, Costa CC, Jesus PR, Trindade MS, Weiss G, Neto AB, et al. Pharyngeal
swallowing phase and chronic cough. Int Arch Otorhinolaryngol 2012;16:502-
8. doi: 10.7162/s1809-97772012000400012.

[114] Jamrdz B., Pabian M., Chmielewska J., Milewska M., Grabczak E., Dabrowska M.,
et al. Evaluation of dysphagia among patients with chronic cough.

[115] Zhou C, Hu T, Fu J, Zhao X, Liu H, Guo H, et al. Ultrasound-guided superior laryn-

geal nerve block can reduce coughing scores, decrease the incidence of hypox-

emia, and shorten examination times during bronchoscopy: a randomized
controlled trial. ] Clin Anesth 2020;63:109759. doi: 10.1016/j.jcli-
nane.2020.109759.

Truba O, Rybka A, Klimowicz K, Grabczak EM, Zukowska M, Dabrowska M, et al.

Is a normal chest radiograph sufficient to exclude pulmonary abnormalities

potentially associated with chronic cough? Adv Respir Med 2018;86. doi:

10.5603/arm.2018.0018.

McGarvey LP, Heaney LG, MacMahon ]. A retrospective survey of diagnosis and

management of patients presenting with chronic cough to a general chest clinic.

Int ] Clin Pract 1998;52:158-61.

Descazeaux M, Brouquieres D, Didier A, Lescouzeres M, Napoléon MF, Escamilla

R, et al. Impact of chest computed tomography scan on the management of

patients with chronic cough. ER] Open Res 2021;7. doi: 10.1183/

23120541.00222-2021.

Graham BL, Steenbruggen I, Miller MR, Barjaktarevic I1Z, Cooper BG, Hall GL, et al.

Standardization of spirometry 2019 update. An Official American Thoracic Soci-

ety and European Respiratory Society Technical Statement. Am ] Respir Crit Care

Med 2019;200:e70-88. doi: 10.1164/rccm.201908-1590ST.

Coates AL, Wanger ], Cockcroft DW, Culver BH, Diamant Z, Gauvreau G, et al. ERS

technical standard on bronchial challenge testing: general considerations and

[96]

[97]

(98]

[100]

[101]

[102]

[116]

[117]

[118]

[119]

[120]

13

Respiratory Medicine and Research 83 (2023) 101011

performance of methacholine challenge tests. Eur Respir J 2017;49. doi:
10.1183/13993003.01526-2016.

[121] Corrao WM. Methacholine challenge in the evaluation of chronic cough. Allergy
proceedings: the official journal of regional and state allergy societies, 10; 1989.
p.313-5.doi: 10.2500/108854189778959911.

[122] Morice AH, Fontana GA, Belvisi MG, Birring SS, Chung KF, Dicpinigaitis PV, et al.
ERS guidelines on the assessment of cough. Eur Respir ] 2007;29:1256-76. doi:
10.1183/09031936.00101006.

[123] Mai Y, Fang L, Zhong S, de Silva S, Chen R, Lai K. Methods for assessing cough
sensitivity. ] Thorac Dis 2020;12:5224-37. doi: 10.21037/jtd-2020-icc-005.

[124] Farrell MJ, Mazzone SB. Are neural pathways processing airway inputs sensi-
tized in patients with cough hypersensitivity? Pulm Pharmacol Ther
2019;57:101806. doi: 10.1016/j.pupt.2019.101806.

[125] Ando A, Smallwood D, McMahon M, Irving L, Mazzone SB, Farrell MJ. Neural cor-
relates of cough hypersensitivity in humans: evidence for central sensitisation
and dysfunctional inhibitory control. Thorax 2016;71:323-9. doi: 10.1136/thor-
axjnl-2015-207425.

[126] Birring SS, Matos S, Patel RB, Prudon B, Evans DH, Pavord ID. Cough frequency,
cough sensitivity and health status in patients with chronic cough. Respir Med
2006;100:1105-9. doi: 10.1016/j.rmed.2005.09.023.

[127] Choudry NB, Fuller RW. Sensitivity of the cough reflex in patients with chronic
cough. Eur Respir ] 1992;5:296-300.

[128] Fowles HE, Rowland T, Wright C, Morice A. ATP and cough reflex hypersensitiv-
ity: a confusion of goals? Eur Respir ] 2017;50. doi: 10.1183/13993003.00802-
2017.

[129] Kastelik JA, Thompson RH, Aziz I, Ojoo JC, Redington AE, Morice AH. Sex-related
differences in cough reflex sensitivity in patients with chronic cough. Am ]
Respir Crit Care Med 2002;166:961-4. doi: 10.1164/rccm.2109061.

[130] Koskela HO, Nurmi HM, Purokivi MK. Cough-provocation tests with hypertonic
aerosols. ERJ] Open Res 2020;6. doi: 10.1183/23120541.00338-2019.

[131] Morice AH, Kitt MM, Ford AP, Tershakovec AM, Wu WC, Brindle K, et al. The

effect of gefapixant, a P2X3 antagonist, on cough reflex sensitivity: a randomised

placebo-controlled study. Eur Respir ] 2019;54. doi: 10.1183/13993003.00439-

2019.

Long L, Yao H, Tian ], Luo W, Yu X, Yi F, et al. Heterogeneity of cough hypersensi-

tivity mediated by TRPV1 and TRPA1 in patients with chronic refractory cough.

Respir Res 2019;20:112. doi: 10.1186/s12931-019-1077-z.

Heching M, Rosengarten D, Shitenberg D, Shtraichman O, Abdel-Rahman N,

Unterman A, et al. Bronchoscopy for chronic unexplained cough: use of biopsies

and cultures increase diagnostic yield. ] Bronchology Interv Pulmonol

2020;27:30-5. doi: 10.1097/1br.0000000000000629.

Decalmer S, Woodcock A, Greaves M, Howe M, Smith ]. Airway abnormalities at

flexible bronchoscopy in patients with chronic cough. Eur Respir ]

2007;30:1138-42. doi: 10.1183/09031936.00034807.

Sen RP, Walsh TE. Fiberoptic bronchoscopy for refractory cough. Chest

1991;99:33-5. doi: 10.1378/chest.99.1.33.

Smith JA, Decalmer S, Kelsall A, McGuinness K, Jones H, Galloway S, et al. Acous-

tic cough-reflux associations in chronic cough: potential triggers and mecha-

nisms. Gastroenterology 2010;139:754-62. doi: 10.1053/j.gastro.2010.06.050.

Poelmans J, Feenstra L, Demedts I, Rutgeerts P, Tack J. The yield of upper gastro-

intestinal endoscopy in patients with suspected reflux-related chronic ear, nose,

and throat symptoms. Am ] Gastroenterol 2004;99:1419-26. doi: 10.1111/

j.1572-0241.2004.30066.x.

Li X, Lin S, Wang Z, Zhang H, Sun X, Li ], et al. Gastroesophageal reflux disease

and chronic cough: a possible mechanism elucidated by ambulatory pH-imped-

ance-pressure monitoring. Neurogastroenterol Motility: Off ] Eur Gastrointesti-
nal Motil Soc 2019;31:e13707. doi: 10.1111/nmo.13707.

Bennett MC, Patel A, Sainani N, Wang D, Sayuk GS, Gyawali CP. Chronic cough is

associated with long breaks in esophageal peristaltic integrity on high-resolu-

tion manometry. ] Neurogastroenterol Motil 2018;24:387-94. doi: 10.5056/

jnm17126.

Herregods TVK, Pauwels A, Jafari ], Sifrim D, Smout A, Bredenoord AJ, et al.

Ambulatory pH-impedance-pressure monitoring as a diagnostic tool for the

reflux-cough syndrome. Dis Esophagus: Off ] Int Soc Dis Esophagus 2018;31:1-

7.doi: 10.1093/dote/dox118.

[141] 2008. https://www.has-sante.fr/upload/docs/application/pdf/2008-06/rappor-
t_radiographie_crane_2008-06-30_11-52-59_159.pdf.

[142] Santé AFdSSdPd. Recommandations de Bonne Pratique-Antibiothérapie par voie
générale en pratique courante dans les infections respiratoires hautes [Recom-
mendations for good practice-Antimicrobials by general route in current prac-
tice in upper respiratory tract infections], 2011. Disponible sur: www.afssaps.fr
(page consultée le 23/02/2018).

[143] Fokkens WJ, Lund V], Hopkins C, Hellings PW, Kern R, Reitsma S, et al. European
position paper on rhinosinusitis and nasal polyps 2020. Rhinology 2020;58:1-
464. doi: 10.4193/Rhin20.600.

[144] Kim DH, Seo Y, Kim KM, Lee S, Hwang SH. Usefulness of nasal endoscopy for
diagnosing patients with chronic rhinosinusitis: a meta-analysis. Am ] Rhinol
Allergy 2020;34:306-14. doi: 10.1177/1945892419892157.

[145] Rathor A, Bhattacharjee A. Clinical-radiological correlation and role of computed
tomography staging in chronic rhinosinusitis. World ] Otorhinolaryngol - Head
Neck Surg 2017;3:169-75. doi: 10.1016/j.wjorl.2017.02.008.

[146] Racette SD, Wijewickrama RC, Jayaprakash V, Sherris DA, Santos C, Kita H, et al.
Correlation of symptoms, clinical signs, and biomarkers of inflammation in post-
surgical chronic rhinosinusitis. Ann Otol Rhinol Laryngol 2017;126:455-62. doi:
10.1177/0003489417701939.

[132]

[133]

[134]

[135]

[136]

[137]

[138]

[139]

[140]


https://doi.org/10.1016/j.rmed.2020.105939
https://doi.org/10.1016/j.resinv.2021.01.007
https://doi.org/10.1016/j.resinv.2021.01.007
https://doi.org/10.1111/nmo.14075
https://doi.org/10.1136/gutjnl-2017-314722
https://doi.org/10.1136/gutjnl-2017-314722
https://doi.org/10.1378/chest.12-1788
https://doi.org/10.1002/14651858.CD004823.pub3
https://doi.org/10.1002/14651858.CD004823.pub3
https://doi.org/10.1002/14651858.CD013113.pub2
https://doi.org/10.1111/j.1440-1746.2011.06968.x
https://doi.org/10.1111/j.1440-1746.2011.06968.x
https://doi.org/10.1002/alr.22007
https://doi.org/10.1016/j.anorl.2019.11.002
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0105
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0105
https://doi.org/10.1378/chest.129.1_suppl.63S
https://doi.org/10.1378/chest.129.1_suppl.63S
https://doi.org/10.2500/ajra.2017.31.4418
https://doi.org/10.1016/j.rmed.2009.05.005
https://doi.org/10.1016/s1081-1206(10)61826-1
https://doi.org/10.1016/s1081-1206(10)63420-5
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0111
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0111
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0111
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0112
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0112
https://doi.org/10.7162/s1809-97772012000400012
https://doi.org/10.1016/j.jclinane.2020.109759
https://doi.org/10.1016/j.jclinane.2020.109759
https://doi.org/10.5603/arm.2018.0018
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0117
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0117
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0117
https://doi.org/10.1183/23120541.00222-2021
https://doi.org/10.1183/23120541.00222-2021
https://doi.org/10.1164/rccm.201908-1590ST
https://doi.org/10.1183/13993003.01526-2016
https://doi.org/10.2500/108854189778959911
https://doi.org/10.1183/09031936.00101006
https://doi.org/10.21037/jtd-2020-icc-005
https://doi.org/10.1016/j.pupt.2019.101806
https://doi.org/10.1136/thoraxjnl-2015-207425
https://doi.org/10.1136/thoraxjnl-2015-207425
https://doi.org/10.1016/j.rmed.2005.09.023
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0127
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0127
https://doi.org/10.1183/13993003.00802-2017
https://doi.org/10.1183/13993003.00802-2017
https://doi.org/10.1164/rccm.2109061
https://doi.org/10.1183/23120541.00338-2019
https://doi.org/10.1183/13993003.00439-2019
https://doi.org/10.1183/13993003.00439-2019
https://doi.org/10.1186/s12931-019-1077-z
https://doi.org/10.1097/lbr.0000000000000629
https://doi.org/10.1183/09031936.00034807
https://doi.org/10.1378/chest.99.1.33
https://doi.org/10.1053/j.gastro.2010.06.050
https://doi.org/10.1111/j.1572-0241.2004.30066.x
https://doi.org/10.1111/j.1572-0241.2004.30066.x
https://doi.org/10.1111/nmo.13707
https://doi.org/10.5056/jnm17126
https://doi.org/10.5056/jnm17126
https://doi.org/10.1093/dote/dox118
https://www.has-sante.fr/upload/docs/application/pdf/2008-06/rapport_radiographie_crane_2008-06-30_11-52-59_159.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2008-06/rapport_radiographie_crane_2008-06-30_11-52-59_159.pdf
http://www.afssaps.fr
https://doi.org/10.4193/Rhin20.600
https://doi.org/10.1177/1945892419892157
https://doi.org/10.1016/j.wjorl.2017.02.008
https://doi.org/10.1177/0003489417701939

L. Guilleminault, S. Demoulin-Alexikova, L. de Gabory et al.

[147] Dworkin JP. Laryngitis: types, causes, and treatments. Otolaryngol Clin North Am
2008;41:419-36 ix. doi: 10.1016/j.0tc.2007.11.011.

[148] Duffy JR, Litts JK, Fink DS. Superior laryngeal nerve block for treatment of neuro-
genic cough. Laryngoscope 2021. doi: 10.1002/lary.29585.

[149] Wamkpah NS, Peterson AM, Lee ], Jia L, Hardi A, Stoll C, et al. Curbing the cough:
multimodal treatments for neurogenic cough: a systematic review and meta-
analysis. Laryngoscope 2020. doi: 10.1002/lary.29146.

[150] Kimber ], Mitchell D, Mathias CJ. Chronic cough in the Holmes-Adie syndrome:

association in five cases with autonomic dysfunction. ] Neurol Neurosurg Psy-

chiatr 1998;65:583-6. doi: 10.1136/jnnp.65.4.583.

Infante J, Garcia A, Serrano-Cardenas KM, Gonzdlez-Aguado R, Gazulla ], de Lucas

EM, et al. Cerebellar ataxia, neuropathy, vestibular areflexia syndrome (CANVAS)

with chronic cough and preserved muscle stretch reflexes: evidence for selec-

tive sparing of afferent Ia fibres. ] Neurol 2018;265:1454-62. doi: 10.1007/

s00415-018-8872-1.

Grimaldi S, Renaud M, Robert D, Lagier A, Somma H, Soulayrol S, et al. Preva-

lence and characterisation of vocal fold motion impairment (VFMI) in patients

with Multiple system atrophy compared with Parkinson’s disease. Rev Neurol

(Paris) 2020;176:608-13. doi: 10.1016/j.neurol.2020.01.351.

[153] Gandor F, Vogel A, Claus I, Ahring S, Gruber D, Heinze HJ, et al. Laryngeal move-
ment disorders in multiple system atrophy: a diagnostic biomarker? Movement
Disord: Off ] Movement Disord Soc 2020;35:2174-83. doi: 10.1002/mds.28220.

[154] Sundar KM, Daly SE, Pearce M], Alward WT. Chronic cough and obstructive sleep
apnea in a community-based pulmonary practice. Cough 2010;6:2. doi:
10.1186/1745-9974-6-2.

[155] Sundar KM, Daly SE, Willis AM. A longitudinal study of CPAP therapy for patients
with chronic cough and obstructive sleep apnoea. Cough 2013;9:19. doi:
10.1186/1745-9974-9-19.

[156] Chan KK, Ing AJ, Laks L, Cossa G, Rogers P, Birring SS. Chronic cough in patients
with sleep-disordered breathing. Eur Respir ] 2010;35:368-72. doi: 10.1183/
09031936.00110409.

[157] Wang TY, Lo YL, Liu WT, Lin SM, Lin TY, Kuo CH, et al. Chronic cough and
obstructive sleep apnoea in a sleep laboratory-based pulmonary practice. Cough
2013;9:24. doi: 10.1186/1745-9974-9-24,

[158] Gouveia CJ, Yalamanchili A, Ghadersohi S, Price CPE, Bove M, Attarian HP, et al.
Are chronic cough and laryngopharyngeal reflux more common in obstructive
sleep apnea patients? Laryngoscope 2019;129:1244-9. doi: 10.1002/lary.27557.

[159] Birring SS, Ing AJ, Chan K, Cossa G, Matos S, Morgan MD, et al. Obstructive sleep
apnoea: a cause of chronic cough. Cough 2007;3:7. doi: 10.1186/1745-9974-3-7.

[160] Ing AJ, Ngu MC, Breslin AB. Obstructive sleep apnea and gastroesophageal reflux.
Am ] Med 2000;108(4a):120s-5s Suppl. doi: 10.1016/s0002-9343(99)00350-2.

[161] Boyd JH, Petrof BJ, Hamid Q, Fraser R, Kimoff R]. Upper airway muscle inflamma-
tion and denervation changes in obstructive sleep apnea. Am ] Respir Crit Care
Med 2004;170:541-6. doi: 10.1164/rccm.200308-11000C.

[162] Sundar KM, Willis AM, Smith S, Hu N, Kitt JP, Birring SS. A randomized, con-
trolled, pilot study of CPAP for patients with chronic cough and obstructive sleep
apnea. Lung 2020;198:449-57. doi: 10.1007/s00408-020-00354-1.

[163] Ryan NM, Vertigan AE, Birring SS. An update and systematic review on drug
therapies for the treatment of refractory chronic cough. Expert Opin Pharmac-
other 2018;19:687-711. doi: 10.1080/14656566.2018.1462795.

[164] Jeyakumar A, Brickman TM, Haben M. Effectiveness of amitriptyline versus

cough suppressants in the treatment of chronic cough resulting from postviral

vagal neuropathy. Laryngoscope 2006;116:2108-12. doi: 10.1097/01.

mlg.0000244377.60334.e3.

Ryan NM, Birring SS, Gibson PG. Gabapentin for refractory chronic cough: a

randomised, double-blind, placebo-controlled trial. Lancet 2012;380:1583-9.

doi: 10.1016/s0140-6736(12)60776-4.

Vertigan AE, Kapela SL, Ryan NM, Birring SS, McElduff P, Gibson PG. Prega-

balin and speech pathology combination therapy for refractory chronic

cough: a randomized controlled trial. Chest 2016;149:639-48. doi: 10.1378/

chest.15-1271.

Morice AH, Menon MS, Mulrennan SA, Everett CF, Wright C, Jackson ], et al. Opi-

ate therapy in chronic cough. Am J Respir Crit Care Med 2007;175:312-5. doi:

10.1164/rccm.200607-8920C.

Hodgson D, Anderson ], Reynolds C, Oborne ], Meakin G, Bailey H, et al. The

effects of azithromycin in treatment-resistant cough: a randomized, double-

blind, placebo-controlled trial. Chest 2016;149:1052-60. doi: 10.1016/j.

chest.2015.12.036.

[151]

[152]

[165]

[166]

[167]

[168]

14

Respiratory Medicine and Research 83 (2023) 101011

[169] Zhou ], Yi F, Xu Z, Huang L, Jiang Z, Chen X, et al. The efficacy and safety of azi-
thromycin in chronic respiratory diseases related cough. Ann Palliat Med
2020;9:1488-96. doi: 10.21037/apm-20-119.

[170] Wise PM, Breslin PA, Dalton P. Sweet taste and menthol increase cough reflex
thresholds. Pulm Pharmacol Ther 2012;25:236-41. doi: 10.1016/j.
pupt.2012.03.005.

[171] Paschke M, Tkachenko A, Ackermann K, Hutzler C, Henkler F, Luch A. Activation
of the cold-receptor TRPMS by low levels of menthol in tobacco products. Toxi-
col Lett 2017;271:50-7. doi: 10.1016/j.toxlet.2017.02.020.

[172] Bolser DC, Davenport PW. Codeine and cough: an ineffective gold standard. Curr
Opin Allergy Clin Immunol 2007;7:32-6. doi: 10.1097/ACL.Ob013e3280115145.

[173] Smith SM, Schroeder K, Fahey T. Over-the-counter (OTC) medications for acute
cough in children and adults in community settings. Cochrane Database Syst
Rev 2014;2014:Cd001831. doi: 10.1002/14651858.CD001831.pub5.

[174] Ryan NM, Vertigan AE, Bone S, Gibson PG. Cough reflex sensitivity improves
with speech language pathology management of refractory chronic cough.
Cough 2010;6:5. doi: 10.1186/1745-9974-6-5.

[175] Vertigan AE, Theodoros DG, Gibson PG, Winkworth AL. Efficacy of speech
pathology management for chronic cough: a randomised placebo controlled
trial of treatment efficacy. Thorax 2006;61:1065-9. doi: 10.1136/
thx.2006.064337.

[176] Vertigan AE, Theodoros DG, Gibson PG, Winkworth AL. Review series: chronic
cough: behaviour modification therapies for chronic cough. Chron Respir Dis
2007;4:89-97. doi: 10.1177/1479972307078099.

[177] Vertigan AE, Theodoros DG, Winkworth AL, Gibson PG. Chronic cough: a tutorial
for speech-language pathologists. ] Med Speech Lang Pathol 2007;15:189.

[178] Patel AS, Watkin G, Willig B, Mutalithas K, Bellas H, Garrod R, et al. Improvement

in health status following cough-suppression physiotherapy for patients with

chronic cough. Chron Respir Dis 2011;8:253-8. doi: 10.1177/

1479972311422547.

Chamberlain Mitchell SA, Garrod R, Clark L, Douiri A, Parker SM, Ellis ], et al.

Physiotherapy, and speech and language therapy intervention for patients with

refractory chronic cough: a multicentre randomised control trial. Thorax

2017;72:129-36. doi: 10.1136/thoraxjnl-2016-208843.

[180] Young EC, Brammer C, Owen E, Brown N, Lowe ], Johnson C, et al. The effect of
mindfulness meditation on cough reflex sensitivity. Thorax 2009;64:993-8. doi:
10.1136/thx.2009.116723.

[181] Asken M], Grossman D, Christensen LW. American psychiatric association. diag-
nostic and statistical manual of mental disorders. Arlington, VA: American Psy-
chiatric Pub-lishing; 2013.Archibald, Herbert C, Read D. Tuddenham.“Persistent
stress reaction after combat: a 20-year follow-up.” archives of general Psy. Ther-
apy 2007;45:2317-25.

[182] Vertigan AE, Murad MH, Pringsheim T, Feinstein A, Chang AB, Newcombe PA,
et al. Somatic cough syndrome (previously referred to as psychogenic cough)
and tic cough (previously referred to as habit cough) in adults and children:
CHEST guideline and expert panel report. Chest 2015;148:24-31. doi: 10.1378/
chest.15-0423.

[183] Shuper A, Mukamel M, Mimouni M, Lerman M, Varsano I. Psychogenic cough.
Arch Dis Child 1983;58:745-7. doi: 10.1136/adc.58.9.745.

[184] Haydour Q, Alahdab F, Farah M, Barrionuevo P, Vertigan AE, Newcombe PA, et al.
Management and diagnosis of psychogenic cough, habit cough, and tic cough: a
systematic review. Chest 2014;146:355-72. doi: 10.1378/chest.14-0795.

[185] McGarvey LP, Carton C, Gamble LA, Heaney LG, Shepherd R, Ennis M, et al. Preva-

lence of psychomorbidity among patients with chronic cough. Cough 2006;2:4.

doi: 10.1186/1745-9974-2-4.

Khalid S, Murdoch R, Newlands A, Smart K, Kelsall A, Holt K, et al. Transient

receptor potential vanilloid 1 (TRPV1) antagonism in patients with refractory

chronic cough: a double-blind randomized controlled trial. ] Allergy Clin Immu-
nol 2014;134:56-62. doi: 10.1016/j.jaci.2014.01.038.

McGarvey L, Birring S, Morice A, Dicpinigaitis P, Pavord I, Schelfhout ], et al. Late

breaking abstract-two phase 3 randomized clinical trials of gefapixant, a P2X3

receptor antagonist, in refractory or unexplained chronic cough (COUGH-1 and

COUGH-2). Eur Respir Soc 2020.

Birring S, Morice A, Smith ], McGarvey L, Pavord I, Martin Nguyen A, et al.

Responder analyses for patient-reported outcomes in a pooled analysis of two

phase IIl randomized placebo controlled trials of gefapixant, a P2X3 receptor

antagonist for the treatment of chronic cough, TP44. TP044 assessment and
treatment of cough and chronic dyspnea. Am Thoracic Soc 2021:A2354.

[179]

[186]

[187]

[188]


https://doi.org/10.1016/j.otc.2007.11.011
https://doi.org/10.1002/lary.29585
https://doi.org/10.1002/lary.29146
https://doi.org/10.1136/jnnp.65.4.583
https://doi.org/10.1007/s00415-018-8872-1
https://doi.org/10.1007/s00415-018-8872-1
https://doi.org/10.1016/j.neurol.2020.01.351
https://doi.org/10.1002/mds.28220
https://doi.org/10.1186/1745-9974-6-2
https://doi.org/10.1186/1745-9974-9-19
https://doi.org/10.1183/09031936.00110409
https://doi.org/10.1183/09031936.00110409
https://doi.org/10.1186/1745-9974-9-24
https://doi.org/10.1002/lary.27557
https://doi.org/10.1186/1745-9974-3-7
https://doi.org/10.1016/s0002-9343(99)00350-2
https://doi.org/10.1164/rccm.200308-1100OC
https://doi.org/10.1007/s00408-020-00354-1
https://doi.org/10.1080/14656566.2018.1462795
https://doi.org/10.1097/01.mlg.0000244377.60334.e3
https://doi.org/10.1097/01.mlg.0000244377.60334.e3
https://doi.org/10.1016/s0140-6736(12)60776-4
https://doi.org/10.1378/chest.15-1271
https://doi.org/10.1378/chest.15-1271
https://doi.org/10.1164/rccm.200607-892OC
https://doi.org/10.1016/j.chest.2015.12.036
https://doi.org/10.1016/j.chest.2015.12.036
https://doi.org/10.21037/apm-20-119
https://doi.org/10.1016/j.pupt.2012.03.005
https://doi.org/10.1016/j.pupt.2012.03.005
https://doi.org/10.1016/j.toxlet.2017.02.020
https://doi.org/10.1097/ACI.0b013e3280115145
https://doi.org/10.1002/14651858.CD001831.pub5
https://doi.org/10.1186/1745-9974-6-5
https://doi.org/10.1136/thx.2006.064337
https://doi.org/10.1136/thx.2006.064337
https://doi.org/10.1177/1479972307078099
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0177
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0177
https://doi.org/10.1177/1479972311422547
https://doi.org/10.1177/1479972311422547
https://doi.org/10.1136/thoraxjnl-2016-208843
https://doi.org/10.1136/thx.2009.116723
http://refhub.elsevier.com/S2590-0412(23)00023-5/bib0181a
http://refhub.elsevier.com/S2590-0412(23)00023-5/bib0181a
http://refhub.elsevier.com/S2590-0412(23)00023-5/bib0181b
http://refhub.elsevier.com/S2590-0412(23)00023-5/bib0181b
http://refhub.elsevier.com/S2590-0412(23)00023-5/bib0181b
https://doi.org/10.1378/chest.15-0423
https://doi.org/10.1378/chest.15-0423
https://doi.org/10.1136/adc.58.9.745
https://doi.org/10.1378/chest.14-0795
https://doi.org/10.1186/1745-9974-2-4
https://doi.org/10.1016/j.jaci.2014.01.038
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0188
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0188
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0188
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0188
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0189
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0189
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0189
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0189
http://refhub.elsevier.com/S2590-0412(23)00023-5/sbref0189

	Guidelines for the management of chronic cough in adults. Endorsed by the French speaking society of respiratory diseases (Société de Pneumologie de Langue Française, SPLF), the Société Française d'Oto-Rhino-Laryngologie et de Chirurgie de la Face et du Cou (SFORL), the Société Française de Phoniatrie et de Laryngologie (SFPL), the Société Nationale Française de Gastro-entérologie (SNFGE)
	Introduction
	Method
	What is the definition of chronic cough and refractory chronic cough and their epidemiology?
	Definition and epidemiology of chronic cough
	Unexplained or refractory chronic cough (URCC)
	Definition
	Cough hypersensitivity syndrome


	What is the initial management of chronic cough?
	Assessment of chronic cough
	Identification of severe etiologies of chronic cough
	Management of triggering factors
	Chest X-ray
	Management of common causes of chronic cough
	Asthma
	Gastroesophageal reflux disease (GERD)
	Chronic rhinosinusitis


	What are the second-line tests in chronic cough?
	Chest CT scan
	Methacholine challenge test, plethysmography, DLCO measurement, and cough challenge test
	Bronchial endoscopy
	Gastric endoscopy, pHmetry, manometry
	Sinus imaging, nasofibroscopy
	Specialized phoniatric assessment
	Respiratory polygraphy

	What is the treatment for URCC (pharmacological and non-pharmacological intervention)?
	Neuromodulators
	Amitriptyline
	Pregabalin/gabapentin
	Morphine

	Antibiotics
	Azithromycin

	Others
	Speech therapy
	Physiotherapy
	Other non-pharmacological therapies
	Management of somatic cough syndrome (psychogenic cough)

	What is the perspective of the molecules being developed?

	Conclusion
	Declaration of Competing Interest
	Acknowledgements
	Supplementary materials
	References



