
An Update on Chronic Cough-
Mechanisms, Management and 

New Treatments

Lorcan McGarvey MD FRCP

Professor of Respiratory Medicine

Queen’s University Belfast





The global prevalence of chronic cough

Song WJ et al. Eur Respir J. 2015 May;45(5):1479-81. 

90 studies (1980 
and 2013) –
prevalence of 9.6% 
(95% CI 7.6–11.7%)
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Epidemiology of Chronic Cough

Morice AH, et al. Eur Respir J. 2014;44:1149-1155. 

Prevalence increases 

with age

More common in 

women than in men

© Medscape, LLC



Typical patient referred to a specialist cough clinic1–3

Cough as an

isolated (or most 

prominent) problem

Non-smoker 

(or light ex-smoker)

Normal chest 

radiograph

Normal spirometry Female / 

middle aged

Box 1 (isolated problem)

• McGarvey_Thorax_2006: C2

• Morice_ERJ_2020: A2

Non-smoker

• McGarvey_Thorax_2006: A3

Normal chest radiographic

• McGarvey_Thorax_2006: A2

• Parker_Thorax_2023: B1

Normal spirometry

• McGarvey_Thorax_2006: B2

Female/middle-aged

• Morice_ERJ_2020: C6

• Parker_Thorax_2023: A1
1. McGarvey LP. Thorax. 2004;59(4):342–46. 2. Morice AH, et al. Eur Respir J. 2020;55(1):1901136. 3. Parker SM, et al. 

Thorax. 2023;78(Suppl 6):s3–19.





Patients with chronic cough often experience 
lengthy diagnostic journeys



Management of chronic cough 





Treatable Traits of Chronic Cough



A guideline approach to chronic cough1-4

• Non-smoker, not on ACE inhibitor

• History & Physical Exam: Non-contributory and excludes 
life-threatening conditions (e.g., malignancy, infection), etc.

• Chest x-ray: Normal/stable

If…

Upper Airway Cough GERDAsthma / NAEB

Assess and treat for common causes of Chronic CoughThen

Chronic Cough (>8wks)

Prevalence ~4–5%5,6,7

Unexplained Chronic Cough (UCC)
An underlying condition is 

not identified after investigation, 
but cough persists

RCC/UCC

?

Refractory Chronic Cough (RCC)
Underlying condition(s) identified

after investigation and treated, 
but cough persists 

ACE = Angiotensin Converting Enzyme, NAEB = non-asthmatic eosinophilic bronchitis, GERD = gastro-esophageal reflux disease.
1. Irwin RS et al., Chest 2018; 153(1):196-209. 2. Gibson P et al., Chest. 2016 Jan;149(1):27-44. 3. Lee KK et al. Chest. 2021;159(1):282-293. 4. Morice AH et al. Eur Respir J. 2020; 55: 1901136. 
5. Colak Y et al., Chest 2017; 152(3):563-573. 6. Meltzer EO et al., J Allergy Clin Immunol Pract 2021;9(11):4037-4044.e2. 7. McGarvey L et al., Eur Respir J. 2019; 54(suppl 63):PA3327.

5-10% of CC2
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Key points in managing conditions commonly 
associated with chronic cough1,2,3

Asthma: First line Rx with ICS (4 week trial e.g. Budesonide DPI 200 g twice daily;

Consider step up dose; add in LTRA. Evidence for clinical utility of T2 biomarkers is

currently weak.(FeNO >25ppb; BEC ≥ 0.3 X109/L). Treat in line with asthma guidelines.

Reflux: Diet and weight reduction recommended; against PPI use alone in patients

without heartburn or definitive evidence of acid. Investigations reserved for patients

refractory to Rx (3 months) and being considered for surgery (e.g fundoplication). 

Oesophageal dysmotility is common. Ask about it, investigate and consider medical/ surgical intervention. 

UACS: No evidence to treat or investigate patients with cough who lack nasal symptoms. 

Newer generation, non-sedating antihistamines ineffective for cough due to PNDS.  

Features of laryngeal hypersensitivity are common. Sedating anti-histamines can help.

1. Morice AH et al. ERJ 2020;55:1901136. 2. Gibson P et al.Chest. 2016;149(1):27-44. 3. Parker SM et al. 

Thorax 2023



These medicines are not licensed for use in refractory chronic cough. 

ERS, European Respiratory Society

Morice AH, et al. Eur Respir J. 2020;55:1901136. 

Neuromodulatory agents

STRONG

Strength of recommendation 

MODERATE

Level of evidence 
ERS recommend a 

trial of low dose 

opioid in adult 

patients

CONDITIONAL

Strength of recommendation 

LOW

Level of evidence 
ERS suggest a trial 

of anticonvulsant in 

adult patients

Top row x 3 boxes (morphine)

• Morice_ERJ_2020: A5, B5

Bottom row x 3 boxes (gaba)

• Morice_ERJ_2020: A5, C5



Non pharmacological approach to chronic 
cough



Definitions of cough



The problem with current nomenclature



What is a disease?

A disorder of structure or function in a human, animal, or 
plant, especially one that has a known cause and a 
distinctive group of symptoms, signs, or anatomical changes

Oxford Dictionary definition



Should chronic cough be considered as 
a disease?





Mechanisms of cough

• Why do we cough?

• How do we cough?

• What causes cough to become dysregulated?







Relation between stimulus intensity and cough response in cough 
hypersensitivity, and parallel with abnormal pain states

Chung KF, McGarvey L, Mazzone S. Lancet Respiratory Medicine 2013; 1(5): 414-22



‘Cough hypersensitivity syndrome (CHS) is a clinical syndrome 
characterised by troublesome coughing often triggered by low 
levels of thermal, mechanical or chemical exposure’



How does the cough reflex become 
DYSREGULATED?



Proposed mechanisms associated with 
Chronic Cough

Peripheral sensitization 
• Excess release / impaired metabolism of 

airway alarmins (e.g. ATP)
• Changes in numbers and activation of 

receptors
• Increase in nerve fibre density 
• Co-activation from sensory nerves from 

nasal, auricular, oesophageal sites

Central sensitization
• Amplified inputs from afferent sensory 

nerves
• Increased activation of brain stem and mid 

brain pathways
• Altered efficacy of central cough 

suppression processes

Chung KF, McGarvey L, Song WJ et al. Nat Rev Dis Primers. 2022;8(1):45











Mazzone, Chung, McGarvey. Lancet Respir Med 2018.

ATP released from injured or activated 
airway epithelial cells might similarly 
represent a common mediator of 
sensory neuron sensitization or 
activation

ATP, Cough Hypersensitivity 
and the role of the Active 

Airway



Take-Home Message

• Coughing represents a complex series of neurobiological 
processes involving the peripheral nervous system, brainstem and 
higher brain (subcortical and cortical sites)

• This has become disordered in patients with refractory chronic 
cough and is manifest clinically by cough hypersensitivity

• Unravelling the factors responsible for peripheral and central 
neural sensitization is critical to the development of effective 
therapies



Therapeutic targets for chronic cough 

Smith JA, Woodcock A. N Engl J Med 2016; 375:1544-51



The pipeline for new treatments remains 
strong



Rationale for Treatment of Chronic Cough 
With a P2X3 Receptor Antagonist 







• 272 cases analysed
• Predominately middle-aged female patients (majority has asthma as a co-morbidity)
• 50% reported  ≥ 5-point improvement on a 0-10 cough severity scale; 25% reported ≥ 

8-point improvement
• Responders tended to have more severe cough at baseline and more triggers 
• Improvement was typically seen in 2 weeks
• When discontinued treatment benefits were sustained in responders
• Taste disturbance was not associated with response to gefapixant





Patients with chronic cough don’t cough 
ALL THE TIME!!



Daily cough count variability in 35 patients with 
chronic cough

unpublished



Incredible progress on the field of cough 
recording



Take Home Messages

• Developing a novel antitussive therapy is challenging 

• Selection of the optimal primary end point (s) is of 
considerable importance in clinical trial design

• Needs to be feasible and clinically meaningful

• Single, co-primary and composite endpoints may all be 
considered

• Anchoring endpoints to patients’ impression of severity and 
change is important

• Engagement with regulatory agencies is crucial

• New technologies and cough metrics offer promise



The benefits and importance of collaborative 
working



A pan-European multi-centre network to improve the 
management of Cough.

NEuroCOUGH – NEw Understanding in the 
tReatment Of COUGH  Clinical Research 
Collaboration



ERS Monograph

• Chronic Cough, edited by Woo-Jung Song, 
Lorcan McGarvey, Peter S.P. Cho, 
Stuart B. Mazzone and Kian Fan Chung

This ERS Monograph is the first to focus entirely on 
chronic cough. It covers:

• Challenges in disease recognition

• Classification and management

• Strategies for improving patient care

• We are extremely grateful to our authors and 
reviewers for their valued contribution



Thank you!
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