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ABSTRACT:   Cough is the most common symptom of the upper and lower airway diseases. In its nature, cough is a defence re-
flex mechanism of the respiratory tract that is used to clear the upper and lower airways. Chronic cough, defined as 
cough lasting for more than 8 weeks, is reported in 3–40% of the general population and has an important impact 
on patients’ quality of life, by causing anxiety, physical discomfort, social isolation and personal emabarrassment, be-
ing an often medical complaint and one of the most common reasons for outpatient visits. Upper airway cough syn-
drome, asthma, eosinophilic bronchitis and gastroesophageal reflux diseases account for most chronic cough after 
excluding somking, angiotensin-converting enzyme inhibitor use and chronic bronchitis. Many patients have more 
than one reason for chronic cough. Some complex diagnostic procedures, in many individuals are necessary to rec-
ognized the cause/causes of chronic cough and to establish the accurate diagnosis, which implies a higher chance of 
effective treatment. Despite detailed diagnostic procedures, in many cases, the efficacy of chronic cough treatment 
is questionable and ambiguous. We observe not always satisfactory response to therapy. There are some coughs that 
seem refractory despite an extensive work-up. The possibility of hypersenitive cough reflex response, defining pa-
tients with Cough Hypersensitivity Syndrome has been proposed to explain these cases, rather resistant to cough 
treatment, previously known as idioapthic cough or refractory, unexplained cough. The concept of Cough Hypersen-
sitivity Syndrome helps us to understand the mechanisms underlying cough and provides better therapeutic options 
to treat chronic cough, like neuromodulating drugs, and speech therapy.
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STRESZCZENIE:    Kaszel jest najczęstszym objawem ze strony tak górnych, jak i dolnych dróg oddechowych. Należy go traktować przede 
wszystkim jako odruch obronny, którego celem jest oczyszczenie układu oddechowego z  nadmiaru wydzieliny lub ciał 
obcych. Przewlekły kaszel definiujemy jako ten trwający powyżej 8 tygodni. Ocenia się, że problem dotyczy 3–40% popu-
lacji, będąc istotnym czynnikiem pogarszającym jakość życia pacjentów. Powoduje niepokój, fizyczny dyskomfort, socjalną 
izolację, uczucie zakłopotania czy wręcz wstydu. Jest jedną z częstszych przyczyn zgłaszania się pacjentów do lekarzy.

  Zespół kaszlu związany z górnymi drogami oddechowymi (UACS), astma, eozynofilowe zapalenie oskrzeli i choro-
ba refluksowa są odpowiedzialne za większość przyczyn kaszlu (po wykluczeniu palenia tytoniu, leczenia inhibito-
rami enzymu konwertującego angiotensynę czy przewlekłego zapalenia oskrzeli). U wielu pacjentów stwierdza się 
więcej niż jedną przyczynę kaszlu. Złożone postępowanie diagnostyczne jest w takich przypadkach niezbędne, aby 
rozpoznać etiologię tego objawu i zwiększyć szansę na skuteczne leczenie. Pomimo takiego podejścia u części pacjen-
tów efektywność leczenia przewlekłego kaszlu pozostaje wątpliwa, a odpowiedź na terapię – niesatysfakcjonująca. 
W takich przypadkach stwierdza się rodzaj oporności, występującej pomimo szczegółowej diagnostyki i podjętych 
prób leczenia. W związku z powyższym zrodziła się koncepcja nadmiernej odpowiedzi odruchu kaszlowego. Definiu-
je ona pacjentów z zespołem nadwrażliwości kaszlowej – Cough Hypersensitivity Syndrome – i może wyjaśniać mech-
anizmy kaszlu w grupie chorych, którzy wcześniej byli diagnozowani albo jako pacjenci z kaszlem idiopatycznym, albo 
kaszlem o  nieznanej przyczynie. Koncepcja zespołu nadwrażliwości kaszlowej pozwala także zaproponować nowe 
opcje terapeutyczne dla tych pacjentów, a także leki o działaniu neuromodulacyjnym oraz rehabilitację foniatryczną. 

SŁOWA KLUCZOWE:   kaszel, przewlekły kaszel, zespół kaszlu związany z górnymi drogami oddechowymi, zespół nadwrażliwości kaszlowej, 
diagnostyka, leczenie
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Cough (Latin: tussis) is the most common symptom of respira-
tory diseases. Cough is primarily a defense reflex mechanism 
to evacuate and clear the respiratory tract of excess secretion 
of foreign bodies. It occurs most commonly as a result of ir-
ritation by substances/foreign bodies aspirated with air into 
the respiratory tract. It may also develop as a consequence of 
pathological changes within the upper or lower airways, lung 
tissue or cardiovascular system. Sometimes, cough is an idi-
opathic or psychogenic symptom with no relationship to so-
matic changes. Chronic cough, particularly refractory cough, 
markedly impairs the quality of life of patients (1, 2, 3, 4, 5, 6).

The most common cough-inducing stimuli include (4, 5, 7, 8):
•	 1. inflammatory agents, including inflammatory 

mediators
•	 2. mechanical changes within the airways
•	 3. inhalation of chemical substances or physical bodies 

Due to its duration, cough may be classified as (4, 5, 9, 10):
•	 acute cough – lasting less than 3 weeks, most 

commonly caused by infection (mainly viral infection, 
particularly within the upper airways) or allergy; may 
develop in pulmonary embolism, pulmonary edema, or 
pneumonia

•	 subacute cough – lasting 3-8 weeks, most commonly 
caused by previous viral infections or atypic infections 
of the airways

•	 chronic cough (CC) – lasting more than 8 weeks 

From the standpoint of its negative impact on the quality of 
life of patients, the complexity of mechanisms as well as both 
diagnostic and therapeutic difficulties, patients with chronic 
cough require special medical attention. As demonstrated in 
large-patient group studies conducted in Europe and the USA, 
the estimated incidence of chronic cough is 3-40% of the en-
tire population (1, 5, 11, 12, 13, 14, 15). Most common causes 
of CC, excluding smoking, are listed in Table 1 (1, 2, 3, 6, 7, 9, 
15, 16, 17, 18, 19, 20, 21, 22, 23).

In case of CC patients, otolaryngologist are an indispensable 
part of interdisciplinary teams required for the diagnostics as 
well as the treatment of this group of patients. Competences 
of our specialization include the broadly-defined upper air-
way cough syndrome.

UPPER AIRWAY COUGH SYNDROME - 
CHARACTERISTICS (1, 3, 14,15, 16, 19, 20, 21, 24):

•	 The name was introduced in 2006 by the American 
College of Chest Physicians to replace the hitherto 

used term of post-nasal drip (PND)  
syndrome. 

•	 In non-smoking patients, not treated with ACE 
inhibitors and presenting with unremarkable chest 
radiograms, UACS is considered to be one of the main 
causes of cough, responsible for about 40% of cases. 

•	 The feeling of secretion flowing down the posterior 
pharyngeal wall (post nasal drip: PND), is one of the 
main symptoms of chronic sinusitis and rhinitis; 
however, not all patients with PND experience 
chronic cough.    

•	 IMPORTANT: common comorbidity including 
chronic rhinitis/rhinosinusitis and bronchial asthma

•	 Mechanisms responsible for the onset of cough in the 
natural history of UACS include: the runoff of secretion, 
direct irritation of laryngeal and pharyngeal structures 
featuring numerous cough receptors by the flowing se-
cretion, respiratory tract inflammation (joint inflamma-
tion of the upper and lower airways) and extrathoracic 
airway hyperresponsiveness (EAHR) manifested by hy-
perintense cough responses to various stimuli.

•	 It appears that the aforementioned upper respiratory 
tract infections may be an important cofactor, as 
is the concurrent presence of GERD that markedly 
exacerbates PND symptoms while being itself one of 
the important factors responsible for CC.

Typical pathologies comprising the etiological factors of clas-
sic UACS include (1, 2, 3, 14, 25, 26, 27):
•	 Chronic rhinitis 

- allergic 
- non-allergic

•	 Chronic rhinosinusitis 
•	 Rhinopathies 

Many CC patients clearly associate the onset of CC symptoms 
with acute upper airway infection. Although in a vast majority 
of patients cough resolves spontaneously within several days, 
some percentage of patients suffer from cough for significantly 
longer periods, oftentimes responding to the treatment in an 
unsatisfactory manner (28).

VIRAL UPPER AIRWAY INFECTIONS AND 
CHRONIC COUGH – PROPOSED MECHANISMS 
(8, 28):

•	 induction of inflammation and cytokine release within 
the airway mucosa (Il-1, TNF-α, IL-6, IL-8, GRO- α, IL-
11, RANTES, GM-CSF, eotaxins)

•	 enhanced release of neurotransmitters – substance P
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•	 reduced activity of neutralizing endopeptidases within 
the respiratory tract

•	 increased expression of neuronal receptors (NK-1)
•	 modulation of afferent neuronal activity
•	 impact on cholinergic-dependent motor pathways 

(bronchospasm, hyperreactivity)
•	 increased production of leukotrienes
•	 increased production of mucus

History of viral infection as one of the elements induc-
ing the urge-to-cough phenomenon, i.e. increased read-
iness to respond with cough to stimulation with var-
ious ,  o f tent imes  non-sp e c i f ic  s t imul i  (3 ,  29 ,  30) .  
Similar phenomenon is also observed in patients with allergic rhi-
nitis where significant up-regulation of cough reflex is observed, 
particularly in pollen season. According to recent studies, sen-
sory nerves within the nasal mucosa are with no doubt involved 
in sensitization and exacerbation of cough by means of inflam-
matory mechanisms and afferent vagus nerve stimulation (3).

ADDITIONAL COUGH-STIMULATING 
ELEMENTS INCLUDE (6, 10, 22, 31, 32):

•	 1) microaspiration of gastric contents thrown up into 
the respiratory tract – larynx, throat, trachea, and 
bronchi.  

•	 2) esophageal-tracheobronchial cough reflex, 
transmitted via the vagus nerve, resulting from 
stimulation with acidic gastric contents 

In summary, factors responsible for extrathoracic airway hy-
perresponsiveness in CC include (33, 34):

Inflammatory mechanisms:
•	 rhinitis/rhinosinusitis
•	 viral infections
•	 allergies
•	 reflux

Tab. I. Most common causes of CC /excluding smoking/

COMMON LESS COMMON

UACS – upper airway cough syndrome – a very common cause of cough 
in non-smoking patients not receiving ACE inhibitors and presenting with 
unremarkable chest X-ray radiograms (also referred to as post nasal drip, 
i.e. the secretion flowing down the posterior pharyngeal wall), accompanying 
chronic rhinitis (both allergic and non-allergic), chronic rhinosinusitis, 
hypertrophy of pharyngeal tonsils, laryngeal and pharyngeal pathologies

Asthma; cough variant asthma Corrao Syndrome)

GERD – gastroesophageal reflux disease

Post-infection cough - previous infections of the (upper) airways, mostly of viral or 
atypical pathogenic etiology; most often, the cough resolves within up to 8 weeks 
although in some cases, it may persist for up to several months

NAEB – Non-asthmatic eosinophilic bronchitis

COPD – Chronic obstructive pulmonary disease

Use of ACE inhibitors

Bronchiestasis

Interstitial lung diseases

Thyroid disorders

Cognitive defects and foreign bodies within the bronchi; cystic fibrosis 

Other respiratory tract diseases, e.g. tuberculosis,                         

Cancers (chronic cough, particularly changing in character, is one of the primary 
symptoms of lung cancer!) 

Cardiovascular causes – heart failure, mainly left ventricular insufficiency 
/ mitral valve stenosis / cardiomyopathies, arterial hypertension

Natural history of nervous system diseases – transient tics /mostly in children/ 
manifested in coughing, Tourette’s syndrome, Hallervorden-Spatz syndrome, 
autism, Asperger’s syndrome

Long-term exposure to irritant factors – passive smoking, air pollution, 
air-conditioned rooms, contact (e.g. occupational) with hazardous substances, 
sick building syndrome.

Snoring/obstructive sleep apnea

Unexplained chronic cough (UCC) or chronic idiopathic cough (CIC) associated 
with Cough Hypersensitivity Syndrome  

Psychogenic cough
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Neuronal mechanisms:

•	 Autonomic nervous system imbalance
•	 Local neuronal hypersensitivity

Following the growing understanding of CC-related mech-
anisms, a concept of excessive cough reflex response that 
defines patients with Cough Hypersensitivity Syndrome 
was proposed as possibly explaining the etiology of cough 
in patients previously diagnosed as idiopathic cough pa-
tients. Other literature terms to describe the syndrome 
include (25):
•	 Laryngeal hyperresponsiveness syndrome
•	 Reactive upper airway dysfunction syndrome 
•	 Irritable larynx syndrom

UPPER AIRWAY COUGH  
SYNDROME (UACS)

IS NOT ONLY POST NASAL DRIP

Explanation of the mechanisms responsible  
for cough hypersensitivity syndrome

requires, inter alia, elucidation of the function of tran-
sient receptor potential (TRP) family of ion channels (15, 
17, 34, 35):
•	 TRP: a polymodal family of nociceptors responsible for 

stimulation with various stimuli; 
•	 TRPV1 appears to be the most important receptor: up-

regulation of TRPV1 expression was observed in CC 
patients;

•	 TRPV1 (capsaicin receptor; selective capsaicin agonist): 
a non-specific ion channel that opens in response 
to certain interactions between environmental, 
endogenous, and intercellular factors; 

•	 phenomena induced by excitation of these receptors 
followed by afferent neuronal transmission are the 
cause of cough symptoms.

This has certain diagnostic implications such as the possibility 
to use capsaicin challenge tests (capsaicin cough reflex sensi-
tivity [CRS] tests) for diagnosing patients with chronic cough 
of hitherto unexplained origin (8, 17).

Clinical presentation of cough hypersensitivity syndrome pa-
tients is best described as cough symptoms occurring in re-

sponse to stimulation by various non-specific stimuli that do 
not cause cough reactions in the majority of population. Be-
low are the most typical features of cough hypersensitivity syn-
drome patients (7, 25, 36):

CHARACTERISTICS OF COUGH 
HYPERSENSITIVITY SYNDROME:                 

•	 Irritation within the throat/larynx/upper thorax; 
paresthesias within the throat and/or larynx

•	 Cough during phonation, laughter (allotussia)
•	 Cough triggered by air flow (hyperrtussia)
•	 Cough fits that are difficult to control
•	 Most common triggers:  

- mechanical activation: phonation, laughter, singing, 
deep breathing  
- thermal activation: changes in air temperature (mostly 
cold air) 
- chemical activation: aerosols, irritating odors 
- supine position 
- eating 
- physical exertion

SYMPTOMS AND COMPLAINTS IN COUGH 
HYPERSENSITIVITY SYNDROME:

•	 Coughing fits, sometimes persisting for many years
•	 Irritation, tickling within the throat or larynx, dryness
•	 Throat clearing
•	 Hoarseness
•	 Dysphonia
•	 Vocal fold dysfunction
•	 Non-specific symptoms within the chest (irritation, 

compression)
•	 Globus pharyngeus
•	 May be accompanied by symptoms of reflux

Laryngeal function disorders are increasingly commonly identi-
fied as a component of chronic cough syndrome. Clinical pres-
entation includes mainly dysphonia and hoarseness. Also ob-
served is an increased laryngeal motor response to non-specific 
stimuli, involving various air flow disturbances. These consist in 
reduction of inhalatory air flow (obstruction), increased glottic 
closure reflex and disturbed mobility of vocal folds (paradoxical 
adduction of vocal folds with glottic closure upon inhalation). 
According to other literature reports, chronic cough may be a 
symptom of laryngeal sensory neuropathy involving the superior 
or recurrent laryngeal nerve. If chronic cough is suspected, diag-
nostic examinations should include laryngeal electromyography 
(LEMG) and stroboscopy. (13, 22, 25, 33, 36, 37).
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pharmacological treatment

•	 Cytology of the nasal mucosa (to be performed before 
starting the treatment)

•	 Acoustic rhinometry and frontal rhinomanometry (to 
be performed before starting the treatment)

•	 Challenge tests: histamine, metacholine
•	 Capsaicin Cough Reflex Sensitivity (CRS) test
•	 SNOT-20 (sino-nasal outcome test 20) to assess the 

intensity of symptoms associated with the pathologies 
within the nose and as well as basic quality-of-life-
parameters

TREATMENT

Depending on the diagnosed cause of CC, patients are recom-
mended to undergo therapeutic management as presented in 
Table 2. (2, 3, 7, 16, 27, 40, 41, 42, 43, 44, 45, 46, 47).

OTOLARYNGOLOGICAL DIAGNOSTICS OF CC 
PATIENTS 

- recommended procedures (1, 2, 3, 14, 22, 23, 26, 38, 39):
•	 Medical history
•	 pPhysical examination – including full 

otolaryngological examination
•	 Endoscopy of nasal cavities and paranasal sinuses
•	 Phoniatric examination
•	 Videolaryngoscopy with Belafsky’s reflux finding score 

evaluation
•	 Stroboscopy, possibly laryngeal electromyography 

(L-EMG)
•	 Spirometry
•	 Computed tomography of paranasal sinuses (if 

symptoms are present, it is recommended  
to perform the scan after preliminary 

Tab. II. Lreatment of chronic cough

PRZYCZYNA LECZENIE: PODSTAWOWE ZASADY

Chronic rhinitis Allergic Nasal glucocorticosteroids
Antihistamines: oral, nasal
Montelukast (as needed)

Non-allergic Nasal glucocorticosteroids
Ipratropium bromide (unavailable in Poland)
Other supportive treatments

Rhinopathies Nasal glucocorticosteroids
Ipratropium bromide
Azelastin with fluticasone propionate (Aze-Flu)

Chronic rhinosinusitis With polyps Nasal glucocorticosteroids
(oral glucocorticosteroids, if required, for short periods)
Qualification for surgery in justified cases

Without polyps Nasal glucocorticosteroids
Qualification for surgery in justified cases

Exacerbations Antibiotic therapy

GERD Proton pump inhibitors
Diet

Cough Hypersensitivity
Syndrome

Pharmacological treatment:
♦ Neuromodulators: 
gabapentin 
amitriptylline 
pregabalin (further research required)
♦ Future therapies: 
- TRP antagonists 

Non-pharmacological treatment:
Phoniatric rehabilitation (speech therapy)
Psychological support
Supportive treatment



27

artykuł przeglądowy/review article

POLSKI  PRZEGLĄD  OTORYNOLARYNGOLOGICZNY, TOM 5, NR 1 (2016), s. 22-29

diaphragmatic breathing exercise 
laryngeal muscle tone-reducing techniques

Supportive therapeutic methods in cough hypersensitivity syn-
drome, commonly recommended to CC patients in everyday 
clinical practice include: 
•	 - proper diet 
•	 - sufficient supply of liquids
•	 - control of environmental conditions (appropriate 

air humidity, avoidance of air-conditioned rooms and 
exposure to pollutants or irritating odors)

•	 - use of preparations to improve the upper airway 
comfort by reducing irritation, tickling, dryness (e.g. 
appropriate compositions of natural oil sprays in 
applicators suitable for administration of the product 
onto the posterior pharyngeal wall)

Psychological support may also be of importance in chroni-
cally coughing patients.

When diagnosing patients with chronic cough, one should 
keep in mind that in most patients the symptom is due to sev-
eral overlapping pathological factors. Diagnosing one of these 
factors, particularly when not supported by satisfactory treat-
ment, does not free the physician from searching for other 
causes of chronic cough. Thus, chronic cough is an interdis-
ciplinary problem that often requires collaboration of several 
specialists and combination therapies. The proposed concept 
of cough hypersensitivity syndrome combined with more and 
more detailed descriptions of mechanisms responsible for this 
pathology being published in recent years in the literature fa-
cilitate formulation of probable diagnosis followed by the pro-
posal of appropriate treatment of many cases hitherto identi-
fied as idiopathic cough. 

Assuming that chronic cough symptoms may be largely due to 
disturbances in neuronal regulatory mechanism, neuromodu-
lators such as gabapentin, amitriptylline or pregabalin (clinical 
trials pending) are proposed, particularly in idiopathic cough 
which, as shown in recent studies, is most commonly the re-
sult of cough hypersensitivity syndrome. 

Antagonists of TRP receptors, currently the subject of extensive 
research, may become a therapeutic option directly targeting 
the	neurogenic	mechanisms.	These	include:	•	TRPV1	receptor	
antagonist: N-(4-Tert-butylphenyl)-4(3-cholorphyridin-2-yl)- 
tetrahydro-pyrazine (2H) carboxamide (BCTC);
•	 TRPA1 antagonists (GRC17536);
•	 TRPA1 antagonists (HC-030031) (7, 33, 45, 46, 47). 

Phoniatric (logopedic) rehabilitation:  
Speech therapy

Due to laryngeal dysfunction being commonly observed 
in cough hypersensitivity syndrome, Verigan et al. (49, 50) 
proposed phoniatric (logopedic) rehabilitation as a sup-
port for the treatment targeting the causes of cough symp-
toms. Speech therapy not only results in improvement in 
the mobility of vocal folds as well as in relaxation of laryn-
geal muscles, often together with relaxation of the muscles 
of the neck, and also in correction of voice emission thus 
reducing excessive reactivity of the larynx to non-specific 
stimuli and the fits of uncontrolled cough (12, 13, 15, 36, 
37, 48, 49, 50). 

Speech therapy involves the following procedures:
•	 •	Education	regarding	the	nature	of	CC
•	 •	CC	control	strategies 

proper voice emission 
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