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ABSTRACT:

KEYWORDS:

Chronic cough affects about 4—10% of adults and has a negative impact on the patients’ quality of life. Chronic cough may
be a symptom of many different diseases and its management should be based on treating the underlying cause. The most
common cough cause in adults is chronic bronchitis due to smoking. Next, in non-smoking adults upper airway cough syn-
drome, gastroesophageal reflux and asthma account for the majority of cough reasons. Despite thorough diagnostics and
management in 5-10% adults management of chronic cough is unsuccessful. In difficult-to-treat cough neuromodulators
and speech therapy may be effective.

asthma, chronic cough, difficult to treat chronic cough, gastroesophageal reflux, laryngopharyngeal reflux, upper airway
cough syndrome

STRESZCZENIE:

Przewlekty kaszel wystepuje u 4—10% dorostych, wptywajac negatywnie na ich jako$¢ zycia. Moze on by¢ objawem wielu cho-
réb, a w wiekszosci przypadkdw jego leczenie powinno mie¢ charakter przyczynowy. Najczestszym powodem przewlektego
kaszlu jest przewlekte zapalenie oskrzeli zwigzane z paleniem papieroséw, natomiast wsrdd os6b niepalgcych sg to: choro-
by gérnych drég oddechowych, choroba refluksowa i astma. Pomimo starannej diagnostyki i prob terapii, u 5-10% chorych
z przewlektym kaszlem nie udaje sie uzyskaé zmniejszenia jego nasilenia. W takiej sytuacji rozpoznaje sie kaszel trudny do
leczenia, a jego zmniejszenie mozna uzyskaé stosujac rehabilitacje logopedyczng lub leki neuromodulujgce.

SEOWA KLUCZOWE: astma, kaszel trudny do leczenia, kaszel zwigzany z chorobami gérnych drég oddechowych, przewlekty kaszel, refluks krta-
niowo-gardtowy, refluks zotadkowo-przetykowy

ABBREVIATIONS NAEB - nonasthmatic esoinophilic bronchitis

PND - post nasal drip syndrome

ACE - angiotensyn-converting-enzyme PP — drug to reduce stomach acidity

CHS - cough hypersensitivity syndrome RSI - reflux symptom index

COPD - chronic obstructive pulmonary disease RTG - X-ray

CT - computed tomography SCUAD - severe chronic upper airway disease

CVA - cough variant asthma SNOT-20 - sino-nasal outcome test 20

EAHR - extrathoracic airway hyperresponsiveness TRP - transient receptor potential

ERS — European Respiratory Society UACS - upper airway cough syndrome

GERD - gastro-esophageal reflux disease
GER - gastroesophageal reflux

H2 - histamine receptor 2 INTRODUCTION

ICS - inhaled glucocorticosteroids

IPP — proton pump inhibitors Cough (the Latin tussis) is the most common symptom of respira-
L-EMG - laryngeal electromyographic examination tory diseases. Concurrently it is mainly a defensive reflex, the pur-
LPR - laryngo-pharyngeal reflux pose of which is to clean the respiratory system from excess secre-
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tions or foreign bodies. It occurs most often secondary to irritation
by substances aspirated with air into the respiratory system. It can
also appear as a result of diseases of the upper and lower respiratory
tract, diseases of the lungs or circulatory system. Sometimes cough-
ing is an idiopathic or psychogenic symptom unrelated to somatic
changes. Chronic cough, especially refractory to treatment, signifi-
cantly impairs patients’ quality of life. Intensive chronic cough can
lead to voice disorders, headache, urinary incontinence, vomiting,
muscle pain, chronic fatigue and depression [1-5].

The cough reflex consists of three phases:
1. inspiration phase,
2. phase of rise in chest pressure after glottis closure,

3. phase of increased exhalation at sudden opening of the glot-
tis, which leads to a rapid pushing out of air with a character-
istic sound.

As a result of violent coughing, which is a deliberate defensive
reflex, the air leaves the lungs at a speed at times exceeding 100
km/h, with an accelerated movement reaching its maximum at the
laryngeal level, which is preceded by a large increase in pressure
in the lower respiratory tract [6].

On account of the duration, cough can be divided into:

1. acute cough — it persists less than 3 weeks and is most often
caused by upper respiratory tract infection (mainly viral), less
often by allergies; it may also appear as a sign of pulmonary em-
bolism, pulmonary edema or bronchitis or pneumonia;

2. subacute cough — it persists 3—8 weeks and is most often caused
by past respiratory viral infections or atypical infections;

3. chronic cough — above 8 weeks (causes are specified below) [1-5].

Chronic cough often poses a considerable diagnostic and thera-
peutic challenge. Basing on research conducted in Europe and the
USA involving large groups of patients, the incidence of chronic
cough is estimated at 4-10% of the adult population [7-8].

One of the most common causes of chronic cough is undoubtedly
smoking. It also intensifies the symptoms of most diseases, which
may have a shared responsibility for this condition in patients.
Chronic cough diagnostics should always take into account both
common and rare diseases.

In non-smokers, a chronic cough can be caused by many diseas-
es, including:

1. upper airway cough syndrome (UACS);
2. asthma;

3. gastroesophageal reflux, or GER and laryngopharyngeal re-
flux, or LER;
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4. past infection (post-infectious cough) — mainly of viral etiology
or caused by atypical pathogens;

5. non-asthmatic eosinophilic bronchitis, or NAEB;

6. chronic bronchitis or chronic obstructive pulmonary disease
(COPD);

7. use of medicines, primarily ACE inhibitors;
8. bronchiectasis;

9. other chronic respiratory diseases — interstitial lung diseases,
tuberculosis, lung cancer, cystic fibrosis;

10. cardiovascular diseases — heart failure, heart defects (most of-
ten mitral valve disorders), cardiomyopathies;

11. nervous system diseases — in adults: neuropathy, Parkinson’s
disease; in children: Tourette syndrome, Hallervorden-Spatz
disease, autism, Asperger’s syndrome;

12. long-term exposure to irritants — e.g. passive smoking, air pol-
lution, air-conditioned rooms, contact (e.g. professional) with
harmful substances.

In the vast majority of cases it is possible to establish the cause of
chronic cough, and thus offer the patients appropriate causal treat-
ment. However, in some patients, despite careful diagnostics, the cause
cannot be found — in such case we diagnose unexplained chronic
cough (idiopathic) [1-6]. Much more often, specifically in up to 80%
of patients with chronic cough we find two or more of causes for the
condition. Three or more reasons are responsible for the occurrence
of cough in a dozen or so percent of patients [9]. Certainly, this group
of patients poses the greatest diagnostic and therapeutic challenge.

DIAGNOSIS AND TREATMENT OF CHRONIC
COUGH ASSOCIATED WITH UPPER RESPIRATORY
TRACT DISEASES

Upper respiratory tract disorders are the most common cause of
chronic cough in adults. Hence, patients with chronic cough often
report to the otolaryngologist as the first specialist to help solve their
problems, but it is more common that otolaryngological consulta-
tion is a component of the complex diagnostic process conducted by
many doctors [2—4, 10]. Upper airway cough syndrome (UACS) is
aname introduced in place of the previously used term of post nasal
drip (PND) syndrome [10-11]. Among non-smoking patients with
anormal chest radiograph, not treated with ACE, UACS inhibitors
were the main cause of cough, diagnosed in 20—40% of coughing pa-
tients [1-5]. The feeling of secretions moving down the back of the
throat (post-nasal drip, or PND) is one of the leading symptoms of
chronic sinusitis and rhinitis, but not all PND patients declare cough
[12—-15]. Upper respiratory tract infections as well as the coexistence
of reflux symptoms, which clearly intensifies ailments [12—14], appear
to be a major additional factor causing cough. The mechanisms re-
sponsible for the occurrence of cough in the course of UACS include:
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« direct irritation of pharyngeal and laryngeal structures by
flowing secretions,

+ airway inflammation (joint inflammation of the upper and
lower respiratory tract),

» upper respiratory tract hyperactivity (EAHR), manifested
as an increased response to stimuli in the form of a cough
reflex [16—18].

Postinfectious cough is a common diagnosis, but infectious etiology
is unfrequently confirmed. With the exception of pertussis, little is
known about the role of other infectious factors. It can be observed
that past infections of the upper respiratory tract (especially of viral
and atypical pathogen origin) constitute a trigger factor for the oc-
currence of cough against the background of other chronic diseases,
e.g. asthma, rhinitis, chronic sinusitis or GERD. A typical feature is
the occurrence of extrathoracic airway hyperresponsiveness (EAHR),
which is diagnosed by inhalation challenge tests with histamine,
hypertonic salt or exercise tests. A positive result of a provocation
challenge test is considered as the appearance of obstruction at the
level of the upper respiratory tract (primarily the larynx — inhala-
tion tests), most often with symptoms of cough.

EAHR is a typical feature of cough in the course of ACE-inhibitor
therapy, in chronic sinusitis or GER, and probably also in asthma,
where it occurs alongside bronchial hyperresponsiveness. Unlike in-
fectious, transient bronchial hyperreactivity, whose mechanisms are
well understood, EARH still requires further investigation [16—20].

Chronic cough is one of the basic symptoms of a group of conditions
known under the name SCUAD - severe chronic upper airway disease.
SCUAD defines those diseases which, despite applied treatment carried
out in line with the applicable standards, do not respond to therapy in
asatisfactory manner [21]. In-house and other authors’ research indicate
that chronic cough is often a symptom accompanying chronic rhinitis,
both allergic and non-allergic, and less often chronic sinusitis [9, 11].

Otorhinolaryngological diagnostics of patients with chronic cough
includes the following elements:

1. medical history including otorhinolaryngological symptoms,

2. physical examination with complete otorhinolaryngological
examination,

3. phoniatric assessment,
4. video-laryngoscopy with reflux assessment,

5. computed tomography of the paranasal sinuses (if symptoms occur,
itis appropriate to perform after initial pharmacological treatment),

6. endoscopy of nasal cavities and paranasal sinuses,

7. cytology of the nasal mucosa (should be performed before en-
tering treatment),

8. acoustic rhinometry and anterior rhinomanometry (to be per-
formed before entering treatment),
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Tab. I. Treatment of chronic cough in the course of upper respiratory tract diseases.

CAUSE TREATMENT: BASIC

PRINCIPLES

Intranasal
glucocorticosteroids

Chronic rhinitis Allergic

Aze-Flu (combination drug)
Antihistamines: oral, nasal
Alternatively montelukast

Intranasal
glucocorticosteroids

non-allergic
Ipratropium bromide (not
available in Poland)
Other supportive methods

Intranasal
glucocorticosteroids

Rhinopathies

Ipratropium bromide

Azelastine with fluticasone
propionate (Aze-Flu)

Intranasal
glucocorticosteroids

Chronic rhinosinusitis With nasal polyps

(Alternatively for a short
period of time
—oral glucocorticosteroids)

Injustified cases —surgery

Intranasal
glucocorticosteroids

Without nasal polyps

Injustified cases—surgery

In exacerbations Antibiotic therapy

9. SNOT-20 test (sino-nasal outcome test 20), assessing the
severity of symptoms associated with the pathology of the
nose and paranasal sinuses along with the basic parameters
of quality of life.

Laryngeal endoscopy permits the identification of patients with
clinical changes suggestive of GERD. Phoniatric evaluation
allows the diagnosis of pathological changes in the larynx and
the exclusion of swallowing disorders. Computed tomography
of the paranasal sinuses along with an endoscopic examination
of the nose and sinuses enables recognition of chronic sinusitis
or structural changes in the lateral wall of the nose and/or nasal
septum. Acoustic rhinometry and anterior rhinomanometry
— objective research of intranasal spaces are helpful in
differentiating inflammatory, edematous and structural changes
in the nasal cavities. A valuable complement is nasal cytology
(exfoliative cytology with the application of quantitative techniques
— the percentage assessment of the presence of individual cells in
smears), which permits diagnosis of the inflammatory response
of the nasal mucosa and differentiation of the type of ongoing
inflammation [5, 16, 18].

Such a way of proceeding is the basis for use of appropriate
treatment in the management of chronic cough. Depending on
the pathology found: anti-inflammatory treatment — in chronic
inflammation of the nose and paranasal sinuses, anti-reflux
treatment, or in justified cases referring patients for surgical
treatment of the nose and/or paranasal sinuses.
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Depending on the diagnosed cause of chronic cough, it is recom-
mended to begin appropriate treatment [Tab. L.].

DIAGNOSIS AND TREATMENT OF CHRONIC
COUGH ASSOCIATED WITH GASTROESOPHAGEAL
AND LARYNGOPHARYNGEAL REFLUX DISEASE

The occurrence of a cough in a reflux patient appears to be due
to two reasons:

1. microaspiration of the receding gastric contents into the respi-
ratory tract — the larynx and throat, and sometimes even the
trachea and bronchi;

2. the esophageal-tracheobronchial reflex transmitted by the va-
gus nerve, resulting from stimulation of the X nerve receptors
by acidic gastric contents [2, 3, 22, 23].

Due to the coverage by reflux disease of not only the esophageal
structures, but also those of the larynx and throat, some authors
suggest replacement of the name gastroesophageal reflux with gas-
troesophageolaryngeal refux. Moreover, some authors postulate
to distinguish between gastroesophageal reflux (GER) and laryn-
gopharyngeal reflux (LPR).

It is noteworthy, that cough can be provoked not only by acidic
content from the stomach retreating backwards, but also by neutral
or alkaline content [23, 24]. Symptoms in gastroesophageal reflux
disease can be grouped into three categories [25]:

1. typical esophageal symptoms: regurgitation (regurgitation of
sour-tasting foods) and heartburn; clearly intensifying when lying
down and when bending down, especially after a generous meal,

2. alarming symptoms (caused by disease complications) — pain-
ful swallowing, swallowing disorders, weight loss, gastrointes-
tinal bleeding,

3. atypical, non-esophageal symptoms:

¢ chronic cough, sometimes wheezing in the chest (imitating
asthma), hoarseness, grunting, sore throat and burning
(increased especially in the morning),

¢ chest pain (behind the sternum, imitating coronary pain).

Often, gastroesophageal reflux disease does not give typical symp-
toms, except for coughing or hoarseness, in which case diagnosis
based on the symptoms themselves is much more difficult. It is es-
timated that up to 75% of patients with chronic cough in the course
of GER do not report typical esophageal reflux symptoms [22].

Although gastroesophageal reflux disease and laryngophageal
reflux disease are similar conditions, there are certain differences
between them [26]. The most common symptoms of LPR are
hoarseness, a lump in the throat, expectoration, secretions being
produced in the back of the throat, chronic cough, difficulty in
swallowing, and less often episodes of choking or laryngospasm.
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Assessment of the intensification of these symptoms in the form of
reflux symptom index, or RS, could be helpful in diagnosing LPR
(a score of > 5 speaks in favor of LPR) [27]. Diagnosis of cough in
the course of gastroesophageal reflux or pharyngolaryngeal reflux
can be based on:

1. symptoms (both typical and atypical) and visible improvement
under influence of treatment;

2. confirmation of reflux in 24-hour pH-metrology, impedance or
esophageal manometry;

3. imaging tests: X-ray with barite or scintigraphy of esophageal
motor activity;

4. gastroscopy, if esophagitis or other gastroesophageal reflux dis-
ease complications are found;

5. suspected reflux in laryngeal endoscopy and marked improve-
ment under influence of treatment.

Due to the occurrence of LPR in a significant group of patients
with chronic cough, it is proposed to use ENT probes during
pH metrology or esophageal impedance (with pH or impedance
sensors at the level of the lower part of the pharynx), however
this method requires further research and standardization of
results [22, 23]. Until quite recently, the best diagnostic test was
considered to be 24-hour esophageal impedance, often paired
with esophageal pH test, while the latest recommendations by
the European Respiratory Society for the diagnosis and treatment
of patients with chronic cough question the relevance of this
test. They indicate that esophageal pH test is not appropriate for
the diagnosis of cough associated with reflux, while esophageal
manometry could be useful for assessing cough-related motility
disorders [24].

A vital element in the diagnosis of gastroesophageal reflux dis-
ease is the evaluation of laryngeal structures [26]. Belafsky et al.
developed a scale for the intensification of reflux changes known
as the Reflux Finding Score extremely useful in clinical practice,
which assesses the following parameters: subglottic edema, atrial
obliteration, hyperemia, swelling of the vocal folds, diffuse laryn-
geal edema, changes in grading of posterior commissure hyper-
trophy, formation of granulation, and thick secretions. A score of
above 7 points on this scale supports the suspicion of LPR [28].
Effective treatment of reflux cough is difficult [23, 24] and encom-
passes several components:

» modification of diet,

» reduction of weight in the case of overweight,

» medications for reduction of stomach acid (PPIs, H2
antagonists),

¢+ prokinetic drugs.

As recently as a dozen or so years ago, gastric acid suppression
therapy, and primarily proton pump inhibitors (IPP), were
considered the basis of treatment. In contrast, results of randomized
trials and meta-analyses did not confirm the efficacy of PPIs in
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reducing the severity of chronic cough [29-30]. Only patients
with cough associated with common reflux symptoms (heartburn,
regurgitation) are more likely to improve under the influence
of PPIs. Hence, the latest recommendations of the European
Respiratory Society suggest against routine and long-term use
of PPIs in the treatment of chronic cough [24]. Currently, experts
emphasize the role of esophageal motility disorders as one of
the pathomechanism of chronic cough, rather than irritating the
esophagus by acidic stomach contents.

DIFFICULTIES IN DIAGNOSTICS AND
TREATMENTS OF COUGH VARIANT ASTHMA

Asthma is the cause of chronic cough in 20-25% of patients [1-5].
Most frequently, coughing is among the three main symptoms of
asthma along with shortness of breath and wheezing, but some-
times it may be the only symptom — then cough variant asthma
(CVA) is diagnosed. In the classic form of asthma, in addition to
paroxysmal breathlessness, wheezing and coughing, it is impor-
tant to confirm time-varying bronchial obstruction by spirometry
[31]. On the other hand, the diagnosis of cough asthma variant
may be more difficult, and the criteria for diagnosis vary depend-
ing across authors (Tab. II.) [31-34]. Together, the elements that
determine CVA, regardless of the author, include:

» occurrence of chronic paroxysmal cough,

+ absence of other asthma symptoms, i.e. paroxysmal
breathlessness with wheezing,

» normal spirometry results,

» confirmation of bronchial hyperresponsiveness in
bronchial provocation test,

» reduction of severity of coughing under influence of treat-
ment, most commonly with inhaled glucocorticoids (ICS).

The effectiveness of treatment for chronic asthma associated with
cough is usually good, but it is not always very high. Similarly to all
forms of asthma, the basis for treatment of cough variant asthma
is ICS, although some authors suggest treatment with combina-
tion drugs (ICS and bronchodilators) [1-5, 24]. Leukotriene re-
ceptor antagonists are also effective (in Poland only montelukast
is available). The recent recommendations for the management of
chronic cough suggest treatment only with ICS [24]. In situations
of incomplete response, it is recommended to try treatment with
prednisone 30 mg for 10-14 days [1-5].

It is, however, noteworthy that despite careful diagnosis and
treatment in some patients with CVA, it is impossible to achieve
a reduction in the severity of cough — this is often due to the
coexistence of other causes of cough or hypersensitivity of the
cough reflex [24]. Recent years have brought a marked improvement
in the effectiveness of treatment of severe asthma due to the
availability of biological medicines, among others omalizumab,
mepolizumab or benralizumab. It is also worth stressing that
chronic persistent cough is an underestimated symptom of asthma
that is not considered a symptom of the severity of this disease;
thus, it is not a criterion that could be included in the qualification
for biological treatment.

POLOTORHINO REV 2020; 9 (1):11-18

Tab. Il. Differences in the criteria for diagnosis of cough variant asthma.

CORRAO GUIDELINESOF  RECOMMENDATIONS
W.M.ETAL.  THEJAPANESE  OFGINA 2019
1979 RESPIRATORY
SOCIETY 2017

Cough > 8 weeks X X X

Absence of asthma X X X

symptoms, i.e. shortness of

breath, wheezing

Absence of symptoms from X

the upper respiratory tract

(post nasal drip)

Spirometry unremarkable X X +/-

Documented bronchial X X X

hyperresponsiveness

Eosinophilic airway X

inflammation

Reduction of cough under X X

influence of bronchodilators

Recurrence of cough after X

treatment discontinuation

Reduction of cough X

under influence of
glucocorticosteroids

DIFFICULT TO TREAT COUGH

Despite careful diagnostics and new options, the effectiveness of
chronic cough treatment is limited, and difficult to treat cough now
poses a significant clinical challenge [35]. It is estimated that 5-10%
of adults with chronic cough fail to obtain reduction of cough inten-
sity despite careful diagnosis and attempts at treatment. From the
perspective of cough clinics dealing with chronic cough, the per-
centage of treatment failures is higher — it is estimated that it could
reach up to 40% [24, 35]. Difficult to treat cough most often affects
women in the peri- or post-menopausal age, which is probably as-
sociated with greater sensitivity of the cough reflex in women [36].

The reason for therapeutic failure may be limited effectiveness of treat-
ment in individual cause of cough or coexistence of several. On the
other hand, failure in management of chronic cough may result from
cough hypersensitivity syndrome, or CHS (other names for this syn-
drome also include: laryngeal hyperresponsiveness, reactive airways
dysfunction syndrome, irritable larynx syndrome). Laryngeal dysfunc-
tion is increasingly recognized as a component of chronic cough syn-
drome [16]. Beside chronic cough, the clinical picture mainly reveals
dysphonia and hoarseness. An increased motor response of the larynx
to non-specific stimuli with various disorders of air flow is observed.
Those consist in: decreasing the inspiratory airflow (obturation), ex-
cessive glottal closure reflex and disturbances in mobility of the vo-
cal folds, up to paradoxical movements of the vocal folds (including
paradoxical adduction of the vocal folds during inspiration, with clo-
sure of the true glottis). The literature also lists that chronic cough
could be a symptom of laryngeal sensory neuropathy of the superior
laryngeal nerve or recurrent laryngeal nerve. In case of suspicion of
this pathology, diagnosis should be supplemented with laryngeal elec-
tromyography (L-EMG) and stroboscopy [37, 38].

Cough in patients with cough hypersensitivity syndrome occurs
in response to variety of nonspecific stimuli that do not induce
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No
improvement

No
improve
-ment

No improvement

|

Resolution of
cough

Resolution of
cough

/ No improvement\

Fig.1. Algorithm for diagnosis of chronic cough (short version).

coughing in most individuals. It is often accompanied by a feeling
of irritation in the pharynx/larynx/upper chest, dry throat, urge to
cough, pharyngeal or laryngeal paresthesia, grunting, hoarseness,
dysphonia, up to vocal fold dysfunction. Coughing attacks occur
during phonation, laughter (allotussia), breathing cold or dry air
(hypertussia) [35, 36, 37]. The factors often entailing coughing at-
tacks in this group of patients include:

¢ phonation, laughter, singing, deep breathing,
¢ air temperature changes (mainly cold air),

» aerosols, irritating odors,

¢ supine position,

» food,

+ physical effort.

It is worth stressing that the quality of life of patients with difficult
to treat cough is significantly impaired due to its frequency, inten-
sity, chronic nature and lack of improvement. During the last years
there has been a search for new treatment methods dedicated to
patients with difficult to treat or idiopathic cough. Among them
are phoniatric rehabilitation (speech therapy), neuromodulation
or new cough receptor antagonists, medicines, including P2X3
receptor antagonist, gefapixant [1, 24, 35].
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Phoniatricrehabilitation (speech therapy)

Due to the frequently observed laryngeal dysfunction in cough
hypersensitivity syndrome, Vertigan et al. suggested the use of
phoniatric or speech therapy rehabilitation [39]. This rehabilitation
not only enables improvement in the mobility of the vocal folds,
but also relaxation of the laryngeal muscles, and often also other
muscles of the neck, as well as correction of voice emission, thereby
reducing excessive laryngeal reactivity to non-specific stimuli and
decreasing attacks of uncontrolled cough [33, 34]. This therapy
encompasses the following procedures:

¢ education about the nature of coughing, and pharyngeal
and vocal hygiene,

¢ correct voice emission,

¢ training in diaphragmatic breathing,

¢ techniques for reducing laryngeal muscle tension.

Methods aiding the treatment of cough hypersensitivity syndrome
should also include sufficient supply of oral fluids, control of
environmental conditions (adequate air humidity, avoidance of
air-conditioned rooms, exposure to air pollution), use of agents
reducing irritation and dryness of the upper respiratory tract
(e.g. appropriate compositions of natural oily substances in the
form of spray with applicators adapted for administration to the
back of the throat) and psychological support [24, 35, 38, 39].

Neuromodulators and new cough suppressants

The persistent nature of cough may be largely due to disturbances
in neuronal regulatory mechanisms, therefore in cases of difficult to
treat cough, neuromodulators such as amitriptyline, gabapentin or
pregabalin are proposed. The effectiveness of these drugs has been
confirmed in randomized trials [41]. Recent ERS recommendations
also suggest that slow-release morphine (ERS) could be used in low
doses (5-10 mg, 2 x day) for difficult to treat coughs, although this
treatment has been reserved only for cancer patients until now [24].

Medicines which are antagonists of TRP receptors could become
a therapeutic option directly dedicated to neurogenic mechanisms.
One of them is gefapixant, a P2X3 receptor antagonist. So far, it
has been proven to be effective in reducing cough (phase III stud-
ies are currently underway), although its use has been associated
with common side effects, most often taste disorders. Numerous
clinical trials are ongoing with other new cough suppressants,
which gives hope for more effective help for patients with persis-
tent cough in the near future [42].

SHORT VERSION OF DIAGNOSTICALGORITHM

The detection scheme for chronic cough in adults is shown in Fig. 1.
This diagnosis should encompass:

1. in-depth interview, with particular emphasis on smoking ciga-
rettes, taken medications and chronic diseases;

2. physical examination with particular regard to the upper and
lower respiratory tract;
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3. chest X-ray, in justified cases CT of the chest;
4. spirometry;

5. otorhinolaryngological consultation and diagnostics, in justi-
fied cases CT of the sinuses;

6. bronchial provocation test;
7. induced sputum analysis;
8. allergy diagnostics;

9. diagnostics toward gastroesophageal reflux disease (GERD).
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