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Typical referral

Dear Dr

Please see this 48 year old man, He developed a cough 6 months ago 
after a coryzal illness. He hasn’t responded to antibiotics and more 
recently trials of high dose PPI and a nasal spray. CXR is normal. He’s 
normally fit and well other than mild hypertension.

Thankyou



Not infrequent referral

Dear Dr

Please see this 56 year old female. Never smoked. PMHx hypothyroidism. She’s had a cough for at least 20 
years. She previously saw Dr X locally at St Elsewhere and had normal investigations and was eventually 
discharged as there was nothing else to do.  She has also been down to another place where the cough was 
thought to be due to reflux. She didn’t respond to various treatments including PPI, ranitidine, gaviscon, 
metoclopramide, domperidone, disofrol and baclofen. She had a fundoplication but the cough is no better. We 
have tried various things (sometimes repeatedly)over the years including steroids (oral and ICS), nasal steroids, 
salbutamol, codeine linctus, Amitryptilline and various OTC medicines. CXR and spirometry is normal. She’s 
really frustrated and finds the cough embarrassing-particularly at work. She has embarrassing incontinence. Is 
there anything you can do to help?

Thankyou



Part of routine work for every chest physician

Often seen negatively
Patients often frustrated/anxious/negative experience of system
Not interesting
Nothing we can do-nihilism and frustration



Part of routine work for every chest physician

Often seen negatively
Patients often frustrated/anxious/negative experience of system
Not interesting
Nothing we can do-nihilism and frustration

Can make a big difference to these patients

Positive attitude to the problem (not going away…..)

Systematic approach

Knowledge of 
a) How much to investigate
b) How far to go with empirical treatment trials (ie when to 

stop)
c) How to use antitussives (MST/gabapentin)

Availability of services to help (SALT…) 
Almost all cough should be sorted in secondary care



• What is a cough 
• Why is cough important
• What do we know about the cough reflex
• What are the causes of chronic cough and how do we treat it?
• Antitussives
• Non pharmacological approaches



What is a cough?



What is a cough? 

• “A forced expulsive manoeuvre, usually against a closed 
glottis and which is associated with a characteristic 
sound”1. 

• 4 phase defensive reflex (inspiration, compressive (0.2 
s), expulsive and restorative phases). May be voluntary. 

1. Morice AH et al ERJ 2007; 29:1256-1275

2.   Widdicombe J, Fontana G. ERJ 2006; 28:10-15

3.   Fontana G.  Lung 2008; 186 (Suppl 1):S3–S6



Cough: A protective reflex

Satia et al Clinical Medicine 2016



IMPAIRED COUGH
Aspiration
Pneumonia
Elderly
Neurological disease 
(dementia, stroke, PD)
EOL

ENHANCED COUGH
Unpleasant symptoms
↓QOL

NORMAL 
‘physiological cough’

Protective reflex



IMPAIRED COUGH
Aspiration
Pneumonia
Elderly
Neurological disease 
(dementia, stroke, PD)
EOL

ENHANCED 
COUGH
Unpleasant 
symptoms
↓QOL

NORMAL 
‘physiological cough’

Protective reflex

Acute cough

Chronic cough



Definitions; Acute or chronic cough?



Definitions

Acute cough (<3 weeks): usually infection (viral) 
and self limiting.
Common primary care presentation
‘Self care’-OTC medications etc
(subacute)
Chronic cough (>8 weeks): wide range of 
causes, not well understood. 
Lung disease (asthma, COPD, lung cancer, IPF)
Extrapulmonary disease (rhinitis ? Reflux)
Smoking 
Drugs eg ACEI
Refractory chronic cough: unresponsive to 
treatment for specific cause.
(Refractory) Unexplained chronic cough.
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Definitions

Acute cough (<3 weeks): usually infection (viral) 
and self limiting.
Chronic cough (>8 weeks): wide range of 
causes, not well understood. 
Lung disease (asthma, COPD, lung cancer, IPF)
Extrapulmonary disease (unclear what , rhinitis 
? Reflux)
Smoking 
Drugs eg ACEI
Refractory chronic cough: unresponsive to 
treatment for specific cause.
Eg. Cough persisting in asthma
(Refractory) Unexplained chronic cough.
No cause/pathology found
(idiopathic)
Considerable overlap with ’refractory chronic 
cough’, often effectively interchangeable.
No real agreement on definitions

Look at 
McGarvey L, Gibson PG. What Is Chronic Cough? 
Terminology. J Allergy Clin Immunol Pract. 2019 Jul-
Aug;7(6):1711-1714.
May help (or not..)



So what? It’s only a cough



So what? It’s only a cough…

• Reduced quality of life1,2.

• Unpleasant (UTC)

• Associated physical symptoms (fatigue,  
chest pain (rib #), incontinence, vomiting, headache)

• Psychomorbidity (anxiety, depression, anger, distress)

• Social aspects-altered/spoiled social identity. Social 
effort3.) 

• Healthcare Costs

1. Young et al Ther Adv Resp Dis 2010
2. French et al Arch Int Med 1998
3. Hulme et al ERJ Open Res 2017



Psychopathology in patients with chronic cough

• Higher levels of depression (mild) and anxiety, fatigue 
and somatic physical symptoms than controls.

• Refractory cough (compared to explained cough) 
showed higher levels of;

Depression

Fatigue 

Negative illness representations (beliefs around 
negative consequences, lower illness coherence and 
higher emotional representations).

Hulme K, Deary V, Dogan S, Parker SM. Psychological profile of individuals presenting with chronic cough. ERJ Open Res 2017; 3



Refractory 
Cough

More than just a cough
• Physicality of the symptoms 

accompanying the cough – some 
very severe (vomiting, pain, 
incontinence).
• Emotional impact e.g. 

embarrassment, sadness 
disappointment, guilt.

Individual vulnerability
• Predisposing factors: childhood 

trauma, ‘worriers’
• Precipitating factors: divorce, 

refurbishing house, bereavement, 
redundancy, viral infections.

Cough in relation to other health 
conditions

• Compared to acute conditions –
medical resolution. Just a cough.
• Compared to own conditions (e.g. 

diabetes)
as a reference point.

Cough in the social sphere
• Overt nature of the cough -

others notice.
• The contagious image of cough.
• Social effort of dealing with 

others’ reactions.

Vicious circles
• Coughing to relieve the irritation 

e.g. feeling of mucus or tickle.
• Thinking about the cough made it 

worse – stress, anticipatory 
anxiety, attention.

‘At the end of the line’ : the 
healthcare journey

• Some felt dismissed.
• Reassured nothing serious.
• Physical and psychological very 

separate entities.
• Search for answers.
• Doc done everything… would try 

anything.

Cough & Identity
• Cough becomes ingrained in their 

identity vs its own persona.
• Known by their cough.
• Clash of person’s identity and the 

cough image (seen in ‘bad light’ 
P9)

The battle for control
• Cough dictating life.
• Unpredictability and 

inconsistency.
• Disrupted activities: sleep, work, 

eating, going out.
• Strategies – cognitive (e.g. 

values) & behaviour (avoid, gum, 
prepare)

Hulme K, Dogan S, Parker SM, Deary V. 'Chronic cough, cause unknown': A qualitative study of patient perspectives of chronic refractory cough. J Health Psychol. 2017



So what? It’s only a cough…

• Reduced quality of life1,2.

• Unpleasant (UTC)

• Associated physical symptoms (fatigue,  
chest pain (rib #), incontinence, vomiting, 
headache)

• Psychomorbidity (anxiety, depression, anger, 
distress)

• Social aspects-altered/spoiled social identity. 
Social effort3.) 

• Healthcare Costs
1. Young et al Ther Adv Resp Dis 2010
2. French et al Arch Int Med 1998
3. Hulme et al ERJ Open Res 2017



Chronic 
cough

Acute 
cough, multi

ple events

Acute 
cough, single 
event

N (%) 12,513 (8.3) 38,599 (25.7) 99,119 (66.0)

Female, N (%) 7,529 (60.2) 22,960 (59.5) 57,769 (58.3)

Age, median 
(IQR), years

66 (52-77) 61 (45-75) 53 (38-68)

Healthcare resource use, N (£), per person-year

All contacts 24.7 (£3,663) 18.4 (£2,700) 12.1 (£1,326)

Inpatient 
admissions

1.5 (£2,306) 1.0 (£1,709) 0.5 (£694)

Outpatient 
attendances

5.9 (£650) 4.3 (£466) 2.8 (£306)

Primary care 
contacts

17.3 (£707) 13.1 (£524) 8.8 (£326)

Primary care 
prescriptions

81.1 (£715) 54.7 (£442) 32.9 (£252)

Birring et al ERJ 2020 (abstract)

Increased healthcare costs-a burden on the NHS

Increased healthcare costs in 
a large community sample-
patients coded as having 
cough.

Most disparities seen in 
primary care

Attendance

Prescribing costs



Birring et al ERJ 2020 (abstract)

Increased healthcare costs-a burden on the NHS

Increased healthcare costs in 
a large community sample

Most disparities seen in 
primary care

In secondary care-patients 
seen in cough clinic (mostly 
refractory chronic cough)-
accrued significant costs

Cost correlated with severity

Approx £1800

• Introduction: Chronic cough is a common cause for medical consultations. We 
investigated healthcare use in chronic cough, and its relationship with symptom 
severity, health status, anxiety severity and objective cough frequency (CF).

• Methods: Prospective study of consecutive patients with chronic cough from a 
specialist clinic who were invited to complete cough severity visual analogue 
scale (VAS), cough-specific health status Leicester Cough Questionnaire (LCQ), 
EuroQol EQ-5D-5L, Generalised Anxiety Disorder (GAD7) and objective CF 
monitoring with Leicester Cough Monitor. Case notes were reviewed for cough 
specific healthcare use for 12 months before and after the first cough clinic 
consultation. Unit costs were taken from NHS reference costs or departmental 
data.

• Results: 100 participants (69% female) had chronic cough of median (IQR) 
duration 3 (2-10) years; mean (SD) age 58 (15) years. Associated diagnoses 
included refractory chronic cough (57%) and asthma (15%). Cough severity, 
health status, anxiety severity and CF were: median (IQR) VAS 57 (30-79) mm, 
mean (SD) LCQ 12 (4), EQ-5D-5L 0.846 (0.178), GAD7 2.78 (4.85), and geometric 
mean (SD) CF 15.3 (2.5) coughs�hr-1, respectively. Patients accrued £1,800 of 
costs. In univariate analysis, cost increased with duration of cough (p=0.02), 
worsening VAS (p<0.01), LCQ (p<0.01) and GAD7 (p=0.02), and increased CF 
(p=0.04). Cost was not associated with gender (p=0.20), age (p=0.31) or EQ-5D-
5L (p=0.64).

• Discussion: Chronic cough is associated with a significant cost in a specialist 
cough clinic, and the cost was associated with cough-specific health status, 
anxiety and symptom severity. Further work should investigate other factors 
which may affect cost in chronic cough.



Increased healthcare costs-a burden on the NHS

Increased healthcare costs in 
a large community sample

Most disparities seen in 
primary care

In secondary care-patients 
seen in cough clinic (mostly 
refractory chronic cough)-
accrued significant costs

Cost correlated with severity

Approx £1800

More doctors visits

More absenteeism/sick leave



So what? It’s only a cough…

• Reduced quality of life1,2.

• Unpleasant (UTC)

• Associated physical symptoms (fatigue,  
chest pain (rib #), incontinence, vomiting, 
headache)

• Psychomorbidity (anxiety, depression, anger, 
distress)

• Social aspects-altered/spoiled social identity. 
Social effort3.) 
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So what? It’s only a cough…

• Reduced quality of life1,2.

• Unpleasant (UTC)

• Associated physical symptoms (fatigue,  
chest pain (rib #), incontinence, vomiting, 
headache)

• Psychomorbidity (anxiety, depression, anger, 
distress)

• Social aspects-altered/spoiled social identity. 
Social effort3.) 

• Healthcare Costs
1. Young et al Ther Adv Resp Dis 2010
2. French et al Arch Int Med 1998
3. Hulme et al ERJ Open Res 2017

Whilst most causes of cough are not life threatening;

a) it is unpleasant and associated with significant morbidity for the patient.
b) Significant healthcare costs.
c) Lots of secondary care referrals (at least 10%-sole focus)-you need to do this well.



How does the cough reflex work?



What is a cough? 

• “A forced expulsive manoeuvre, usually against a closed 
glottis and which is associated with a characteristic 
sound”1. 

• 4 phase defensive reflex (inspiration, compressive (0.2 
s), expulsive and restorative phases). May be voluntary. 

• Expiratory reflex-no inspiratory phase

1. Morice AH et al ERJ 2007; 29:1256-1275

2.   Widdicombe J, Fontana G. ERJ 2006; 28:10-15

3.   Fontana G.  Lung 2008; 186 (Suppl 1):S3–S6



Satia et al Clinical Medicine 2016
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Afferent input

Brainstem
NTS      
Pa5
NK 1 (Sub P)
NMDA
Glutamate

AIRWAY Vagus nerve (X)

C fibres (slow, 
chemically sensitive)
TRPA1 (irritants)
TRPV1 (capsaicin)
ASIC (H+)
NK1 (Sub P)
P2X (ATP)
5HT3

A𝜹 Fibres (fast, 
mechanically 
sensitive)
‘cough receptors’ 
Punctate mechanical 
stimuli
ASIC
Stretch



Higher cerebral control –not just a brainstem reflex

Brainstem
NTS      
Pa5

AIRWAY
Pharynx (IX)
Larynx
Large airways 
(lung)

Vagus nerve (X)

Thalamus
Somatosensory cortex
Motor cortex
Prefrontal cortex/DLPFC
Limbic brain



Urge to cough (UTC)- a key respiratory sensation

1. Davenport et al Pulm pharm ther 2007
2. Dicpinigiaitis et al Respirology 2012
3. Widdicombe Resp Physiol Neurobiol 2009
4. Woodcock et al Brit Med Bull 2010
5. Eccles Hand Exp Pharm 2009

TRPV1 (Vagal C fibres)
Urge to Cough (UTC)
Irritation/tickle/some
thing stuck/hair in 
throat.
Neck-Chest



Volitional control of cough

1. Hutchings et al Resp Med 1993
2. Hegland et al J Appl Physiol 2012

TRPV1 (Vagal C fibres) Cough

No suppression
‘Allow yourself 
to cough if you 
need to..’

‘Try not to 
cough’→ 
voluntary cough 
suppression



Urge to cough- a key respiratory sensation

• Interoception

• ‘biological urge that is induced by stimuli that 
motivate the subject to protect the airway by 
coughing’ . Often difficult to locate/describe1.

• Affective component (perceived as unpleasant) → 
action that causes sensation of relief. ‘Homeostatic 
emotion’2.

• If coughing behaviour satisfies the urge then the 
UTC will be relieved, if not then the urge continues3.

• Survival, social function?

• Often described by patients with cough4. 

1. Mazzone et al cough 2013
2. Van den Bergh Lung 2012
3. Davenport Hand Exp Pharm 2009
4. La Crette et al Thorax 2012



Woodcock et al Brit Med Bull 2010



Higher brain control of cough-fMRI studies

Sensory discrimination (primary somatosensory cortex, anterior 
insula)

Spatial discrimination (posterior parietal cortex, DLPFC)

Separate areas decode stimulus intensity (anterior insula) and perception 
(primary SSCtx)

Cognitive component (orbitofrontal cortex, cingulate cortex, limbic 
system)

Motor
Voluntary cough (sensorimotor cortex, supplementary motor area, cerebellum)

Reflex cough (post. Insula, post cingulate ctx, medulla)

Voluntary cough (motor cortex)

Suppression (anterior insula, suppl motor area, motor cingulate ctx, right 
inf frontal gyrus)

1. Mazzone et al Cough 2013



Brainstem
NTS    Pa5

AIRWAY
Irritants
Stimuli

Vagus nerve (X)

_

Inhibitory pathways
Cough suppression 
network
? PAG/opiates (=pain)
Placebo
Voluntary suppression
? Psychological factors

af
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Voluntary cough
Impaired cough suppression 
network
? Psychological factors
Anxiety
Nicotine withdrawal

+

Higher brain
Awareness of urge to cough

+



Chronic cough a sensory neuropathy; cough reflex hypersensitivity

Chung et al Lancet 2013

Morice at al ERJ 2014



Pathological cough/
Hypertussia/
Hypersensitivity

ACE inhibitors

Infection

?reflux

Upper airway 
disease

Underlying 
disease eg
Cancer
Fibrosis

Airway 
inflammation

↓central cough 
inhibition

Anxiety Psychological 
factors

Predisposition or 
acquired 
hypersensitivity

Placebo
Voluntary control

Afferent/peripheral factors Central factors

‘Treatable 
traits’



Chronic cough a sensory neuropathy; cough reflex hypersensitivity

• ‘Cough hypersensitivity 
syndrome’. Dysregulated
sensation key mechanism 
underlying chronic cough, 
whatever the cause.

• Describes symptom complex 
suffered by many patients.

• Similarity with neuropathic 
disorders such as ‘chronic 
pain’. 

Hypertussia (hyperalgesia)-
exaggerated response to cough 
stimuli (smoke/odours)

Allotussia (allodynia)-response 
to non tussive stimuli (talk, 
laugh)

Chung et al Lancet 2013

Morice at al ERJ 2014



What causes chronic cough and how should 
we treat it?



Old approach (what I was taught as an SpR…)

• Make sure there is no underlying 
pathology (Hx, exam, CXR, lung 
function)
• If nothing found then treat 3 

common causes of cough 
sequentially (regardless of if have 
specific symptoms); 

Asthma (trial ICS)
Reflux (trial PPI)
Rhinitis (trial nasal steroids)
• If that fails then patient usually 

dismissed ‘nothing else we can do….’



The ‘anatomical diagnostic protocol’

• ‘Anatomical diagnostic protocol’, assumes that cough 
is most commonly caused by pathology affecting 
structures innervated by vagal sensory afferents 
involved in the cough reflex.

• Protocol based investigation and empirical therapy. 
Assumption regarding aetiology based largely on 
response to empirical treatment1.

• Most common causes: ‘post nasal drip syndrome’, 
asthma, chronic bronchitis and gastroesophageal
reflux disease (GERD) in 94%.

• Major advance on what went before it. Massively 
influential.

• Numerous series claimed high rates of success with 
empirical trials of specific treatment (up to 98%)1,2. 
Continues to be standard practice for many.

1. Irwin et al JAMA 1977. 2 

2. Irwin RS et al Am Rev Resp Dis 1981  



1. Chung KF, Pavord ID Lancet 2008;371:1364-74 (Review)



Causes of cough: Conventional View

ISSUES with this approach

• Based on expert opinion. Low quality 
evidence (2- and less).

• Not backed up by evidence from good 
quality trials. No RCT of this approach 
to managing cough. Placebo/period 
effects, regression to mean etc..

• Good quality trials of components of 
the approach contradict assumptions 
(PPI’s!).

• Parsimonious assumption that the 
response to specific therapy implies 
causation is flawed (1st generation 
antihistamines and the UACS).

• Not the experience of many, often 
patients do not respond to treatment. 
No cause identified in up to 46% of 
patients1. 

• Differing views US vs UK.
• May be discrete entity of treatment 

resistant/ ‘idiopathic/refractory cough’ 
with typical phenotype.

1. Eccles Hand Exp Pharm 2006



Causes of cough: Conventional View

ISSUES with this approach

• Based on expert opinion. Low quality 
evidence (2- and less).

• Not backed up by evidence from good 
quality trials. No RCT of this approach 
to managing cough. Placebo/period 
effects, regression to mean etc..

• Good quality trials of components of 
the approach contradict assumptions 
(PPI’s!).

• Parsimonious assumption that the 
response to specific therapy implies 
causation is flawed (1st generation 
antihistamines and the UACS).

• Not the experience of many, often 
patients do not respond to treatment. 
No cause identified in up to 46% of 
patients1. 

• Differing views US vs UK.
• May be discrete entity of treatment 

resistant/ ‘idiopathic/refractory cough’ 
with typical phenotype.

1. Chang et al Cochrane database of systematic reviews 2011;1:CD004823 grade 1+)



Causes of cough: Conventional View

ISSUES with this approach

• Based on expert opinion. Low quality 
evidence (2- and less).

• Not backed up by evidence from good 
quality trials. No RCT of this approach to 
managing cough. Placebo/period effects, 
regression to mean etc..

• Good quality trials of components of the 
approach contradict assumptions (PPI’s!).

• Parsimonious assumption that the 
response to specific therapy implies 
causation is flawed (1st generation 
antihistamines and the UACS).

• Not the experience of many, often 
patients do not respond to treatment. 
No cause identified in up to 46% of 
patients1. 

• Differing views US vs UK.
• May be discrete entity of treatment 

resistant/ 
‘idiopathic/unexplained/refractory 
cough’ with typical phenotype.

1. Chung KF, Pavord ID Lancet 2008;371:1364-74 (Review



Irwin et al Chest 2018
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Less frequent

Respiratory disease eg
asthma/COPD/cancer/ILD etc

Rhinitis

Reflux ?

Rare causes eg OSA/earwax/big tonsils

Smoking

Post infectious cough

ACEI use

Combination of 
history/exam and basic 
investigations (CXR/spiro)-
identify treatable 
causes/aggravants.

‘Sieving’

Link with cough less 
controversial

Treat specific ‘traits’ eg
stop smoking/taking ACEI 
or treat asthma with ICS



Less controversial/better 
evidence base

Controversial
Weaker evidence base

Respiratory disease eg
asthma/COPD/cancer/ILD etc

Rhinitis

Reflux ?

Rare causes eg OSA/earwax/big tonsils

Smoking

Post infectious cough

ACEI use

Treatment less likely to 
be successful-not 
blindly treating 
regardless of symptoms



Less controversial/better 
evidence base

Controversial
Weaker evidence base

Respiratory disease eg
asthma/COPD/cancer/ILD etc

Rhinitis

Reflux ?

Rare causes eg OSA/earwax/big tonsils

Smoking

Post infectious cough

ACEI use

Cough hypersensitivity
Can be 
specifically 
addressed
SALT
antitussives







A rational approach to chronic cough (or as 
rational as possible given the evidence base…)

1. Is there a problem?

2. Potential removable aggravating factors 
(ACEI/smoke) /underlying structural lung 
disease (COPD, asthma, ILD etc.)

3. Evidence of active eosinophilic airway 
disease?

4. Any treatable aggravating factor (GERD etc, 
rhinitis etc)?

5. Am I doing all I can to help

Pavord and Chung Lancet 2008



All patients coming to my clinic get

• Detailed Hx/exam

• Spirometry
• FENO
• CXR
• Routine bloods (plus extras if needed)
• (LCQ) or VAS

They may also get

• Methacholine/mannitol
• CT/HRCT
• Bronchoscopy

ERS guideline 2019



All patients coming to my clinic get

• Spirometry

• FENO

• CXR

• (LCQ) or VAS

• Routine bloods (plus extras if needed)

They may also get

• Methacholine/mannitol

• CT/HRCT

• Bronchoscopy

ERS guideline 2019

Not true!



1) Is there a problem?

• Why has patient come, is the cough a 
problem or concern regarding potential 
causes.

• Cancer is often a big concern.

• Low frequency of serious pulmonary 
diagnoses in patients with dry cough 
and normal basic investigations 
(spirometry, CXR, examination)1.

• Reassurance may be all that is required.

1. Pavord and Chung Lancet 2008



2) Aggravating factors?

• Infection-cough reflex sensitivity enhanced 
post viral infection.

• Smoke (active/passive), cough is reduced to 
normal/near normal in ex smokers. Stop 
smoking.

• ACEI. Discontinue in all patients.

• Active structural respiratory disease (COPD, 
asthma, IPF, CCF etc..)





2) Aggravating factors?

• Infection-cough reflex sensitivity enhanced 
post viral infection.

• Smoke (active/passive), cough is reduced to 
normal/near normal in ex smokers. Stop 
smoking.

• ACEI. Discontinue in all patients.

• Active structural respiratory disease (COPD, 
asthma, IPF, CCF etc..)

Smokers cough (chronic bronchitis)
Resolves/improves with stopping.

↓Cough reflex sensitivity
Voluntary inhibition of cough

Nicotine inhibits the cough reflex

Cough worsens with stopping.

+

_



Nicotine suppresses the cough reflex

Dicpinigiaitis Pulm pharm ther 2017



2) Aggravating factors?

• Infection-cough reflex sensitivity enhanced 
post viral infection.

• Smoke (active/passive), cough is reduced to 
normal/near normal in ex smokers. Stop 
smoking.

• ACEI. Discontinue in all patients.

• Active structural respiratory disease (COPD, 
asthma, IPF, CCF etc..)

Smokers cough (chronic bronchitis)
Resolves/improves with stopping.

↓Cough reflex sensitivity
Voluntary inhibition of cough

Nicotine inhibits the cough reflex

Cough worsens with stopping.-NRT

+

_
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• Infection-cough reflex sensitivity enhanced 
post viral infection.

• Smoke (active/passive), cough is reduced to 
normal/near normal in ex smokers. Stop 
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• ACEI. Discontinue in all patients.

• Active structural respiratory disease (COPD, 
asthma, IPF, CCF etc..)



2) Aggravating factors?

• Infection-cough reflex sensitivity enhanced 
post viral infection.

• Smoke (active/passive), cough is reduced to 
normal/near normal in ex smokers. Stop 
smoking.

• ACEI. Discontinue in all patients.
• Active structural respiratory disease (COPD, 

asthma, IPF, CCF etc..)
Specific disease needs specific treatment.
Low incidence serious disease in non smokers if 
normal examination/CXR/spirometry.
Worries re cancer-common symptom in lung 
cancer and CXR may be normal.



3) Eosinophilic airway disease?
• Around a quarter of patients
• Asthma/cough variant 

asthma/eosinophilic bronchitis.
• Spirometry (may be normal)
• May have serum eosinophilia (>0.3) and 

elevated FENO-low sensitivity/specificity.
• If no evidence of above, not 

unreasonable to use empirically.
• Trial  
Oral steroids eg Prednisolone 30mg od 
(2/52) 
Inhaled steroids 2-4/52 eg BDP 400mcg 
bd/ equivalent.
• Ongoing treatment with inhaled 

corticosteroids.
• ? Montelukast
• If you think there is airways disease then 

treat…..
• These conditions are treatable.

Pavord and Chung Lancet 2008

ERS guideline 2019



FENO

• Indirect measure of eosinophilic airway 
inflammation. 

• If peripheral eosinophils are elevated then 
eosinophils likely in airway.

• FENO <25=normal, 25-50 indeterminate, >50 highly 
suggestive of eosinophilia.

• Predicts steroid response

• Depends on ʻcut offʼ point, various studies. Hahn et 
al: 5.8 likelihood ratio for steroid response if 
FENO>381

• Is useful but interpret with caution

Hahn et al Mayo clinic proc 2007 ERS guideline 2019



3) Eosinophilic airway disease?
• Around a quarter of patients
• Asthma/cough variant 

asthma/eosinophilic bronchitis.
• Spirometry (may be normal)
• May have serum eosinophilia (>0.3) and 

elevated FENO-low sensitivity/specificity.
• If no evidence of above, not 

unreasonable to use empirically.
• Trial  
Oral steroids eg Prednisolone 30mg od 
(2/52) 
Inhaled steroids 2-4/52 eg BDP 400mcg 
bd/ equivalent.
• Should see a convincing response if 

airway disease-Ongoing treatment with 
inhaled corticosteroids.

• ? Montelukast
• If you think there is airways disease then 

treat…..
• These conditions are treatable.

Pavord and Chung Lancet 2008

ERS guideline 2019



3) Eosinophilic airway disease?
• Around a quarter of patients
• Asthma/cough variant 

asthma/eosinophilic bronchitis.
• Spirometry (may be normal)
• May have serum eosinophilia (>0.3) and 

elevated FENO-low sensitivity/specificity.
• If no evidence of above, not 

unreasonable to use empirically.
• Trial  
Oral steroids eg Prednisolone 30mg od 
(2/52) 
Inhaled steroids 2-4/52 eg BDP 400mcg 
bd/ equivalent.
• Ongoing treatment with inhaled 

corticosteroids.
• ? Montelukast
• If you think there is airways disease then 

treat…..
• These conditions are treatable.

Pavord and Chung Lancet 2008

ERS guideline 2019

Vague. Don’t just use 
If airway disease then treat specific traits
Unlikely to be beneficial if non response to ICS 
at decent dose



3) Eosinophilic airway disease?
• Around a quarter of patients
• Asthma/cough variant 

asthma/eosinophilic bronchitis.
• Spirometry (may be normal)
• May have serum eosinophilia (>0.3) and 

elevated FENO-low sensitivity/specificity.
• If no evidence of above, not 

unreasonable to use empirically.
• Trial  
Oral steroids eg Prednisolone 30mg od 
(2/52) 
Inhaled steroids 2-4/52 eg BDP 400mcg 
bd/ equivalent.
• Ongoing treatment with inhaled 

corticosteroids.
• ? Montelukast
• If you think there is airways disease then 

treat…..
• These conditions are treatable.

Pavord and Chung Lancet 2008

ERS guideline 2019

Based on 1 trial in COPD
Vague statement
Again-treat airway disease appropriately-
address relevant treatable traits



4) Any other treatable aggravating factors

• GERD
• Rhinitis
• Snoring and OSA (refer).
• Tonsillar enlargement (refer).
• Infection (may take 6/12 to settle, 

symptomatic treatment).
• Occupational element.

ʻNo preconceptions should exist 
regarding causesʼ here.

May be more than one aggravating 
factor, may need to treat all to have 
impact on cough.

Pavord and Chung Lancet 2008



4) Any other treatable aggravating factors

• Gastroesophageal reflux disease/ GERD
• Rhinitis
• Snoring and OSA (refer).
• Tonsillar enlargement (refer).
• Infection (may take 6/12 to settle, symptomatic 

treatment).
• Occupational element.

ʻNo preconceptions should exist regarding causesʼ here.

May be more than one aggravating factor, may need to 
treat all to have impact on cough.

Pavord and Chung Lancet 2008



4) Any other treatable aggravating factors

• Gastroesophageal reflux disease/ GERD
• Rhinitis
• Snoring and OSA (refer).
• Tonsillar enlargement (refer).
• Infection (may take 6/12 to settle, symptomatic 

treatment).
• Occupational element.

ʻNo preconceptions should exist regarding causesʼ here.

May be more than one aggravating factor, may need to 
treat all to have impact on cough.

1. Stovold R et al Am J Resp Crit Care Med 2007; 175(12): 1298-303 grade 2+

No evidence of aspiration in chronic cough



4) Any other treatable aggravating factors

• Gastroesophageal reflux disease/ GERD
• Rhinitis
• Snoring and OSA (refer).
• Tonsillar enlargement (refer).
• Infection (may take 6/12 to settle, symptomatic 

treatment).
• Occupational element.

ʻNo preconceptions should exist regarding causesʼ here.

May be more than one aggravating factor, may need to 
treat all to have impact on cough.

1. Stovold R et al Am J Resp Crit Care Med 2007; 175(12): 1298-303 grade 2+

Acid instillation-may sensitise cough if pre-existing 
chronic cough/GERD
Studies yield different results



4) Any other treatable aggravating factors

• Gastroesophageal reflux disease/ GERD
• Rhinitis
• Snoring and OSA (refer).
• Tonsillar enlargement (refer).
• Infection (may take 6/12 to settle, symptomatic 

treatment).
• Occupational element.

ʻNo preconceptions should exist regarding causesʼ here.

May be more than one aggravating factor, may need to 
treat all to have impact on cough.

Oesophageal studies; positive symptom association  
for both reflux-cough and cough reflux

Smith et al Curr Gastroenterol Rep 2011; 13:247-256 (Review).



4) Any other treatable aggravating factors

• Gastroesophageal reflux disease/ GERD
• Rhinitis
• Snoring and OSA (refer).
• Tonsillar enlargement (refer).
• Infection (may take 6/12 to settle, symptomatic 

treatment).
• Occupational element.

ʻNo preconceptions should exist regarding causesʼ here.

May be more than one aggravating factor, may need to 
treat all to have impact on cough.

Weak peristalsis with large breaks in 34% cough 
patients (12 heartburn)
Prolonged clearance of refluxed events.

Almansa et al Neurogastroenterol Motil 2015



4) Any other treatable aggravating factors

• Gastroesophageal reflux disease/ GERD
• Rhinitis
• Snoring and OSA (refer).
• Tonsillar enlargement (refer).
• Infection (may take 6/12 to settle, symptomatic 

treatment).
• Occupational element.

ʻNo preconceptions should exist regarding causesʼ here.

May be more than one aggravating factor, may need to 
treat all to have impact on cough.

Pavord and Chung Lancet 2008
Chang et al Cochrane database of systematic reviews 2011;1:CD004823 grade 1+



4) Any other treatable aggravating factors

• Gastroesophageal reflux disease/ GERD
• Rhinitis
• Snoring and OSA (refer).
• Tonsillar enlargement (refer).
• Infection (may take 6/12 to settle, symptomatic 

treatment).
• Occupational element.

ʻNo preconceptions should exist regarding causesʼ here.

May be more than one aggravating factor, may need to 
treat all to have impact on cough.

Pavord and Chung Lancet 2008
Kahrilas et al 2016



4) Any other treatable aggravating factors

• Gastroesophageal reflux diseasae/ GERD
Don’t prescribe PPI’s for cough unless clear 
peptic symptoms.
No prokinetics unless otherwise indicated.
• Rhinitis
• Snoring and OSA (refer).
• Tonsillar enlargement (refer).
• Infection (may take 6/12 to settle, 

symptomatic treatment).
• Occupational element.

ʻNo preconceptions should exist regarding 
causesʼ here.

May be more than one aggravating factor, 
may need to treat all to have impact on 
cough.

Pavord and Chung Lancet 2008 ERS guideline 2019



4) Any other treatable aggravating factors

• Gastroesophageal reflux diseasae/ GERD
Don’t prescribe PPI’s for cough unless clear 
peptic symptoms.
No prokinetics unless otherwise indicated.
• Rhinitis
• Snoring and OSA (refer).
• Tonsillar enlargement (refer).
• Infection (may take 6/12 to settle, 

symptomatic treatment).
• Occupational element.

ʻNo preconceptions should exist regarding 
causesʼ here.

May be more than one aggravating factor, 
may need to treat all to have impact on 
cough.

Pavord and Chung Lancet 2008 ERS guideline 2019

Again-getting confused
Considers macrolides as 
prokinetic
Not mentioning anti-
inflammatory properties
Role in certain phenotypes 
airways disease—treat as 
appropriate (treatable 
traits)
Prokinetic activity less clear

If ? Reflux and no response 
to PPI then get 
studies/refer



4) Any other treatable aggravating factors

• GERD
• Rhinitis/postnasal drip/upper airways cough
• Drip-back of throat, throat clearing, nasal discharge/stuffiness 

common. Rarely any objective pathology2.
• Cough reflex sensitised by nasal stimulation (guinea pig model, 

capsaicin, allergic rhinitis)-central sensitisation.
• Limited effect of treatments, no double blind RCT evidence of 

beneficial treatment.
• Empirical trial nasal steroid eg nasonex 100mcg od or equivalent. 

? Role of antihistamine. If nasal symptoms.
• ENT review? Speech therapy?
• Snoring and OSA (refer).
• Tonsillar enlargement (refer).
• Infection (may take 6/12 to settle, symptomatic treatment).
• Occupational element.

ʻNo preconceptions should exist regarding causesʼ here.

May be more than one aggravating factor, may need to treat all to 
have impact on cough.

1. Pratter et al Ann Int Med 1993

2. Cathcart and Wilson IJCP 2011
ERS guideline 2019



4) Any other treatable aggravating factors

• GERD
• Rhinitis
• Snoring and OSA.
• Tonsillar enlargement.
• Infection (may take 6/12 to settle, symptomatic treatment).
• Occupational element (asthma, bottle factory, food processing)

ʻNo preconceptions should exist regarding causesʼ here.

May be more than one aggravating factor, may need to treat all to 
have impact on cough.

Pavord and Chung Lancet 2008



Chronic refractory/unexplained cough

• Only diagnosed after thorough investigation and failed 
trials of appropriate empirical therapy1.

• 7-46%, overall around 20% patients in cough clinics2.
• Middle aged females. Post menopause.
• Organ specific AI disease. IBS. Low grade lymphocytic 

airway inflammation3

• Cough reflex hypersensitivity4.
• Impaired ability to suppress cough5.
• Capsaicin may differentiate health/disease Emax/ED50 

(4 doubling doses capsaicin)6

• Treatment resistant. Impaired QOL. 
Anxiety/depression. Social stigma.

1. Haque et al Chest 2005 

2. Chung KF, Pavord ID Lancet 2008

3. Birring Pulm Pharm Ther 2011

4. Ando et al Thorax 2016

5. Cho et al ERJ 2019

6. Holt et al ERJ 2020



Cough reflex sensitivity in chronic refractory/unexplained cough

• Increased Neuronal density in airways in patients 
with chronic cough.1

• Cough reflex hypersensitivity (Emax/ED50) 2

• Diminished central cough suppression network 3,4

Chung et al Lancet 2013

1. Shapiro et al AJRCCM 2020
2. Holt et al ERJ 2020
3. Ando et al Thorax 2016
4. Cho et al ERJ 2019



Diminished central cough suppression network in 
chronic refractory cough

Ando et al Thorax 2016
Cho et al ERJ 2019

DMPFC
Anterior mid cingulate 
cortex 
Right inferior frontal 
gyrus
Right anterior insula

Issue may be reduced 
ability to suppress cough



Chronic refractory/unexplained cough

• Only diagnosed after thorough investigation and failed 
trials of appropriate empirical therapy1.

• Ensure adequate trials of standard treatments,  
Through investigation, adherence.4 Explanation and 
reassurance. Most coughs get better and are not 
associated with significant pathology.

• 7-46%, overall around 20% patients in cough clinics2.
• Middle aged females. Post menopause.
• Organ specific AI disease. IBS. Low grade lymphocytic 

airway inflammation3

• Cough reflex hypersensitivity4.
• Impaired ability to suppress cough5.
• Treatment resistant. Impaired QOL.
• Evidence based treatments
Low dose MST
Gabapentin (pregabalin, amitryptilline)
Non pharmacological cough suppression therapy
Novel agents (P2X3 blockers)

Treatment to desensitize/normalize cough reflex



Antitussives



Cough suppressants/antitussives

Honey-Ancient Egyptians (and NICE!)

Opiates

Huge OTC market $9.5billion/year in 
the USA.

Common physical properties

Very weak evidence base, many no 
better than placebo1

Last licensed drug 1960’s 
(dextromethorphan)

1. Smith et al Cochrane 2014



Cough treatments often no better than placebo..

Eccles Lung 2010
Eccles et al J Clin Pharm 1992



Patients do benefit however..

Eccles Lung 2010
Lee et al Psychosom Med 2005

No treatment

Placebo



How does cough medicine work

Eccles Lung 2010

RCT intended to identify 
‘pharmacological effect’
Differentiate from 
placebo (and other 
effects)



‘Physiological effect’: Simple linctus/syrups/honey

• Physical properties of syrup ? 
85% of cough medicine action1.

• Glycerol (lemon, honey)
• Sapid
• Mechanism
Placebo
‘Physiological’ effect
Demulcent effect (soothing); coat 
and lubricate pharyngeal surface
Lubrication
Sweetness ‘Honey probably 
relieves cough symptoms to a 
greater extent than no treatment, 
…. or placebo2’

1. Eccles and Mallefet Pharmacy 2017
2. Oduwole et al Cochrane database Syst Rev 2018



Physiological effect

1. ‘demulcent effect’ (soothing..), 
trigger salivation, increased 
airway secretions, lubrication.

2. Effect of substance on cough 
reflex (direct inhibition, 
endogenous opiates?)

3. Patient made aware of 
treatment by its sensory 
effects.

Eccles Resp Phys Neurobiol 2006



Sweet taste suppresses cough reflex

Wise et al Lung 2014



The placebo effect and cough

• Placebo-major part of response to 
many cough medicines1.

• Complex psychological factors.
• Opioid–ergic mechanisms involving 

the prefrontal cortex (and other 
brain areas) and downstream 
circuits. Similar to activations seen 
in placebo pain studies.

• Placebo shown to reduce capsaicin 
induced urge to cough2.

• Example of a higher cortical 
process that influences cough3.

1. Eccles Hand exp pharm 2009
2. Leech et al Chest 2012
3. Van den bergh Lung 2012



How does cough medicine work

Eccles Lung 2010

Bear in mind reason why patient responds to treatment  (particularly where no good RCT evidence 
exists) may be due to factors other than the ‘pharmacological effect’ eg placebo, physiological 
effects……positive response to your n=1 trial may not be what you expect…..



‘Old’ antitussives



Opiates: Codeine

• Weak opiate. Unpredictable pharmacokinetics
• No benefit over placebo in 2 reasonable quality 

placebo controlled trials looking at acute cough 
in URTI1,2.

• No benefit over placebo in COPD3.
• Would advise against using. Probably not an 

effective antitussive.

1. Eccles J Clin Pharm Ther 1992

2. Freestone J Pharmacy Pharmacol

3. Smith et al JACI 2006

Nerez and Gonzalez J App Lab Med 2017



Opiates: Morphine

• RCT in refractory cough1. MST 5-10mg bd. 
Improved QOL at 4 weeks.
Not all patients respond (approx. 6/10)
Side effects (constipation, drowsiness) in 40%.
• Study of ‘responders’2.
71% reduction in cough frequency (similar 
improvement in QOL)
For those who respond, morphine is a good 
antitussive.

1. Morice et al AJRCCM 2007
2. Al-Sheklly et al Thorax 2017
3. An et al J Pall Medicine 2015

ERS guideline 2019



Neuromodulators: Gabapentin/Pregabalin

• Mechanism unclear. 

Central. Not GABA!

Blocks nociception. 

⍺2𝜹 subunit presynaptic calcium channels? 

NMDA ?

• Refractory cough. RCT. Modest improvement in QOL and 
↓cough frequency1.

• Improved response when combined with speech therapy 
treatment2.

• Significant side effects (nausea, fatigue, lethargy, dry 
mouth, dizziness). 

• Careful dosing e.g. starting at very low doses e.g. 100mg 
od and titrating up3.

• Pregabalin and Amitryptilline-less evidence.

1. Ryan et al Lancet 2012
2. Vertigan et al Chest 2016
3. Gibson and Vertigan Pulm Pharm Ther 2015

ERS guideline 2019



‘New’ antitussives



Novel antitussives-drugs in development

All trials of TRP antagonists negative (TRPV1, 
TRPA1, TRPV4) 

? TRPM8 result (Axalbion).
NK1 antagonists 2 negative trials. Orvepitant-
?phase 3 trial-2b-efficacy in high frequency 
coughers

NAChR antagonist trial (Bradanicline) negative

Main area of interest/efficacy is P2X3 
antagonists



Novel antitussives: P2X receptor antagonists

Abdulqawi et al Lancet 2014



P2X receptors

ATP

ATP

ATP ATP

ATP

ATP

P2X3.3.3 P2X2.3.3

P2X receptors

Ion channels on airway sensory nerves (vagal C 
fibres)

Purinergic-ATP sensitive

ATP released in response to cellular stress

2 main subtypes

P2X2/3 (taste side effects)

? P2X3 more important for cough



P2X3 receptor antagonists

• AF219/MK7624/Gefapixant.
• RCT. 2 week crossover 

design. 75 % reduction in 
cough frequency cf. placebo. 
Similar response for other 
measures (QOL, VAS, UTC)1.

Not all patients respond. 
Side effects-taste disturbance in 
100% of patients at study dose 
(600mg).
Less selective P2X antagonist 
(P2X2/3 and P2X3)

Abdulqawi et al Lancet 2014



Phase 2b Study :Efficacy Maintained at Lower Doses with Improved Tolerability
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STUDY DESIGN
• Two randomised, double-blind, placebo-controlled, 12-month phase III pivotal trials (COUGH-1; N = 730 and COUGH-2; N = 1,314) 
• Conducted to assess the efficacy and tolerability of gefapixant (MK-7264) in subjects with refractory chronic cough (RCC) or unexplained 

chronic cough (UCC)
• Adults (≥18 yo) diagnosed with chronic cough (either RCC or UCC according to ACCP guidelines) for ≥1 year

McGarvey L, Birring S, Morice A, et al. Two Phase 3 randomized clinical trials of gefapixant, a P2X3 receptor antagonist, in refractory or unexplained 
chronic cough (COUGH-1 and COUGH-2). Presented at: European Respiratory Society (virtual); September 7, 2020; Vienna, Austria.

12/24 weeks 40/28 weeks

Two Phase 3 Randomized Clinical Trials of Gefapixant, a P2X3 
Receptor Antagonist, in Refractory or Unexplained Chronic Cough



EFFICACY ENDPOINTS FOR THE PRIMARY ANALYSES

Objective cough frequency (coughs per hour) was counted using an ambulatory recording device (VitaloJAK™, Vitalograph Ltd); digital recordings were 
processed by Vitalograph.

COUGH-1 COUGH-2

Primary efficacy endpoint Primary efficacy endpoint
1. 24-hour cough frequency over 12 weeks 1. 24-hour cough frequency over 24 weeks

Key secondary efficacy endpoints Key secondary efficacy endpoints
2. Awake cough frequency over 12 weeks 2. Awake cough frequency over 24 weeks

3. Proportion of participants with a ≥1.3-point 
increase from baseline in LCQ total score over 24 
weeks

3. Proportion of participants with a ≥30 mm 
reduction from baseline in 24-hour cough frequency 
over 12 weeks

4. Proportion of participants with a ≥30 mm 
reduction from baseline in 24-hour cough frequency 
over 24 weeks

McGarvey L, Birring S, Morice A, et al. Two Phase 3 randomized clinical trials of gefapixant, a P2X3 receptor antagonist, in refractory or unexplained 
chronic cough (COUGH-1 and COUGH-2). Presented at: European Respiratory Society (virtual); September 7, 2020; Vienna, Austria.



Gefapixant 45 mg BID demonstrated a significant reduction in 24h cough frequency compared to placebo in both COUGH-1 and 
COUGH-2.  
Gefapixant 15 mg BID did not demonstrate a reduction in cough frequency when compared to placebo.

24-HOUR COUGH FREQUENCY OVER TIME: RATIO OF POST-
BASELINE/BASELINE

COUGH-1 AND COUGH-2: MAIN PERIOD
GEOMETRIC MEAN RATIO (MODEL-BASED) AND 95% CI

FULL ANALYSIS SET

McGarvey L, Birring S, Morice A, et al. Two Phase 3 randomized clinical trials of gefapixant, a P2X3 receptor antagonist, in refractory or unexplained 
chronic cough (COUGH-1 and COUGH-2). Presented at: European Respiratory Society (virtual); September 7, 2020; Vienna, Austria.



#Logistic Regression Model
*N = Subjects with available data at week 24; N* = Subjects included in the analysis. 

SECONDARY ENDPOINT
LCQ TOTAL SCORE AT WEEK 24:RESPONDER ANALYSIS (≥1.3-POINT

INCREASE FROM BASELINE)
COUGH-2 (P030): MAIN PERIOD

FULL ANALYSIS SET

Treatment N
Week-24 Responders

n %

Placebo 353 243 68.8

Gefapixant 15 mg BID 351 263 74.5

Gefapixant 45 mg BID 342 262 76.6

Treatment Responders (model-based#)

N* %
Estimated 

difference vs 
Placebo

Odds Ratio vs Placebo 
(95% CI) P-value

Placebo 406 70.6 -- -- --

Gefapixant 15 mg BID 404 76.1 5.55 1.33 (0.96, 1.84) 0.085

Gefapixant 45 mg BID 399 77.7 6.58 1.41 (1.01, 1.96) 0.042

McGarvey L, Birring S, Morice A, et al. Two Phase 3 randomized clinical trials of gefapixant, a P2X3 receptor antagonist, in refractory or unexplained 
chronic cough (COUGH-1 and COUGH-2). Presented at: European Respiratory Society (virtual); September 7, 2020; Vienna, Austria.



Placebo
N = 243

Gefapixant 15 mg
N = 244

Gefapixant 45 mg
N = 243

Any AE 128 (52.7) 136 (55.7) 183 (75.3)

Serious AE 5 (2.1) 7 (2.9) 7 (2.9)

AEs Related to Treatment 32 (13.2) 46 (18.9) 152 (62.6)

Taste-related AEsa 8 (3.3) 26 (10.7)b 141 (58.0)b

aTaste-related AEs included ageusia, hypergeusia, hypogeusia, and taste disorder; difference in % vs. placebo for taste-related AEs were tested for significance
bP≤0.001 vs. placebo
There were two deaths (one in each study with one occurring on placebo and one on 15 mg); neither was considered to be related to treatment

AE SUMMARY
COUGH-1 (P027): MAIN PERIOD (WEEKS 0 TO 12)

ALL SUBJECTS AS TREATED

McGarvey L, Birring S, Morice A, et al. Two Phase 3 randomized clinical trials of gefapixant, a P2X3 receptor antagonist, in refractory or unexplained 
chronic cough (COUGH-1 and COUGH-2). Presented at: European Respiratory Society (virtual); September 7, 2020; Vienna, Austria.



Placebo
N = 433

Gefapixant 15 mg
N = 441

Gefapixant 45 mg
N = 440

Any AE 314 (72.5) 347 (78.7) 383 (87.0)

Serious AE 16 (3.7) 13 (2.9) 14 (3.2)

AEs Related to Treatment 88 (20.3) 138 (31.3) 311 (70.7)

Taste-related AEsa 36 (8.3) 86 (19.5)b 302 (68.6)b

aTaste-related AEs included ageusia, hypergeusia, hypogeusia, and taste disorder; difference in % vs. placebo for taste-related AEs were tested for significance
bP≤0.001 vs. placebo
There were two deaths (one in each study with one occurring on placebo and one on 15 mg); neither was considered to be related to treatment

AE SUMMARY
COUGH-2 (P030): MAIN PERIOD (WEEKS 0 TO 24)

ALL SUBJECTS AS TREATED

McGarvey L, Birring S, Morice A, et al. Two Phase 3 randomized clinical trials of gefapixant, a P2X3 receptor antagonist, in refractory or unexplained 
chronic cough (COUGH-1 and COUGH-2). Presented at: European Respiratory Society (virtual); September 7, 2020; Vienna, Austria.



P2X antagonist development

• Merck (Gefapixant). Phase 3 studies (cough 1 
and cough 2) positive. Working towards 
licensing.

More P2X3 selective molecules-less taste SE’s

• Bellus BLU 5937. Selective P2X3. Further 
phase 2b dosing studies 2021 (NTGH)

• Shionogi S-600918. Positive phase 1. Phase 2a 
just completed recruitment.(NTGH)

• Bayer ’s BAY1817080 & BAY1902607. Phase 
2a studies complete. Further studies dosing 
phase 2b studies BAY1817080 ‘eliapixant’ 
2020/2021. (NTGH)



RCT BAY 1817080 vs placebo

Double blind randomized parallel 
group study.

Patients with RCC

Primary: 24 hr cough frequency

Secondary; VAS, LCQ



RCT BAY 1817080

Reduction in cough frequency 
vs baseline

Reduction in cough frequency 
vs placebo



RCT BAY 1817080

Improved QOL (LCQ) vs baseline Improved QOL (LCQ) vs placebo



Note low rate taste SE’s

RCT BAY 1817080 vs placebo



P2X antagonist development

• Merck (Gefapixant). Phase 3 studies (cough 1 
and cough 2) positive. Working towards 
licensing.

More P2X3 selective molecules-less taste SE’s

• Bellus BLU 5937. Selective P2X3. Further 
phase 2b dosing studies 2021 (NTGH)

• Shionogi S-600918. Positive phase 1. Phase 2a 
just completed recruitment.(NTGH)

• Bayer ’s BAY1817080 & BAY1902607. Phase 
2a studies complete. Further studies dosing 
phase 2b studies BAY1817080 ‘eliapixant’ 
2020/2021. (NTGH)



Non pharmacological cough control therapy



Non-pharmacological Cough Suppression Therapy (CST)

Education
Laryngeal 
Hygiene & 
Hydration

Psycho-
educational 
Counselling

Cough 
Control

Complex Intervention
Best delivered by voice therapists
Emerging ‘respiratory SALT’ subspeciality.

Essential part of respiratory MDT.

Not a tertiary service-should be embedded 
in all 2ary care respiratory departments-
need for service development.



Cough control therapy; complex intervention

Chamberlain Mitchell et al Pulm Pharm Ther 2019



Chamberlain Mitchell et al Thorax 2017





Subjective Outcomes following CST (n=228)

Treatment 
Unsuccessful    

7.6%

Other 4%

Did Not Attend 
22.7%

Improved 
65.7%

Mohammed S, Steer J, Ellis J, Parker SM. ERJ Open 2020.
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Improvement in quality of life post CST

MCID=1.3
Mean change in 
LCQ=4.7 (SD3.3)

Mohammed S, Steer J, Ellis J, Parker SM. ERJ Open 2020.



CST compares favourably to other treatments
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Morice et al. Am J Respir Crit Care Med 2007; 175: 312-315  Ryan et al. Lancet 2012; 380:1583-1589 Chamberlain Mitchell et al. Thorax 2017; 72: 129-136 Mohammed et al 
Thorax 2018



CST is useful in non CRC

Mohammed S, Steer J, Ellis J, Parker SM. ERJ Open 2020.





Any Questions?

Sean Parker
Consultant Respiratory Physician
North Tyneside General Hospital

@drsmparker
Sean.Parker@nhct.nhs.uk


