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Introduction
-CHS, RCC, and UCC

-Concept of Voluntary control of cough
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Patient case 

Chronic Cough, unsolved case 

58세여성

3년째마른기침

유발상황

향수, 찬공기, 대화

동반감각

기침직전목이간질거림

생활영향

수면방해, 회의회피, 요실금

현재까지

ICS | OCS  → no effect

Anti-histamine | LTRA → no effect

PPI or P-CAB → no effect 

Codeine → effect (+) → 3 months / year

- S/E: Constipation, Headache etc

Impression? What is next? 

Illustrative case; diagnostic framework: Morice et al. ERS guideline, Eur Respir J 2020. 02



Cough Physiology

Cough Reflex: from peripheral stimulus to central integration and output

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

Morice AH et al. Eur Respir J. 2020;55:1901136 06
Illustrations: GPT Astra. Original figures reproduced and assembled from cited sources.
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https://pmc.ncbi.nlm.nih.gov/articles/PMC6942543/
https://doi.org/10.1183/13993003.01136-2019
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Cough Physiology

Cough Reflex = Cough Hypersensitivity Pathway
Where Do Patients ”feel” the urge to cough?

Canning BJ et al Chest. 2014 Sep 4;146(6):1633–1648. KF ChungJ Thorac Dis. 2014;6:S699–S707.

Canning BJ et al Chest. 2014 Sep 4;146(6):1633–1648. 

KF ChungJ Thorac Dis. 2014;6:S699–S707.
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Definition of misunderstanding

Cough Hypersensitivity to RCC/UCC

06
Illustrations: GPT Astra. Original figures reproduced and assembled from cited sources.
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RCC or UCC?

Treatable Traits

1  Initial assessment History & examination · Chest X-ray & spirometry

Warning signs · Smoking · ACE inhibitor use

2  Identify treatable traits Asthma / eosinophilic inflammation · Reflux / dysmotility
Rhinosinusitis and other relevant traits

Trait identified No cause identified initially

Appropriate treatment

of the identified condition / trait

Complete systematic evaluation

& indicated therapeutic trials

Cough persists Cough persists

RCC — Refractory Chronic Cough

An associated condition / trait is identified

and appropriately treated, but cough persists.

UCC — Unexplained Chronic Cough

No cause is identified despite systematic

investigation and appropriate therapeutic trials.

RCC: identified and treated, but persistent     |     UCC: investigated, but unexplained
Adults with chronic cough (>8 weeks). Illustrative pathway; RCC/UCC terminology can overlap.

Morice AH et al. Eur Respir J. 2020;55:1901136. Gibson PG et al. Chest. 2016;149:27–44. 03



Patient Voices: Living with RCC and UCC
More than a cough-it affects everyday life

Morice AH et al. Eur Respir J. 2020;55:1901136. doi:10.1183/13993003.01136-2019
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Articles and evidences

Pharmacotherapy in RCC and UCC

SR/NMA

Won HK et al. Allergy Asthma Immunol Res. 2020;12:964–979.Ziwen Zheng et al. eClinicalMedicine 2023;62:102100

Won HK et al. Allergy Asthma Immunol Res. 2020;12:964–979. 

Ziwen Zheng et al. eClinicalMedicine 2023;62:102100
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Articles and evidences

Non-Pharmacotherapy in RCC and UCC

Vertigan et al. JACI Pract 2025Vertigan Tuber Respir Dis 2023

Vertigan et al. JACI Pract 2025

Vertigan Tuber Respir Dis 2023
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Concept of Speech-Language Pathology Treatment

From Urge-to-Cough to Voluntary Cough Control

Modified from Ando A et al. · Thorax. 2016;71:323–329 doi:10.1136/thoraxjnl-2015-207425

Modified from Ando A et al. · Thorax. 2016;71:323–329 doi:10.1136/thoraxjnl-2015-207425 07
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https://pmc.ncbi.nlm.nih.gov/articles/PMC6942543/


Concepts

Cough Hypersensitivity involves 

both sensory amplification and impaired inhibition control

Capsaicin challenge

Airway sensory stimulation
→

fMRI + Cough suppression task

Central responses 

& voluntary suppression

→
Patient vs Healthy controls

Difference in neural and behavioral responses

Cough hypersensitivity was characterized by both enhanced central sensory processing and impaired voluntary cough suppression.

Ando A et al. Thorax. 2016;71:323–329. doi:10.1136/thoraxjnl-2015-207425

Ando A et al. Thorax. 2016;71:323–329. doi:10.1136/thoraxjnl-2015-207425 08

NCF: nucleus cuneiformis, PAG: periaqueductal gray DMPFC: 배내측전두엽피질, IFG: 하전두회, AI: 전측섬엽

https://pubmed.ncbi.nlm.nih.gov/26860344/


Concepts

Moe et al 2024: The Midbrain may Amplify Cough Sensory Input

Moe AAK et al. EBioMedicine. 2024;100:104976. doi:10.1016/j.ebiom.2024.104976 ·

Moe AAK et al. EBioMedicine. 2024;100:104976. doi:10.1016/j.ebiom.2024.104976 · 09

https://pmc.ncbi.nlm.nih.gov/articles/PMC10831188/


Details of 
Speech-Language Pathology Treatment
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Treatment in Practice

What did the Original Speech Pathology Program include?

Education
Nature of chronic cough, adverse effects of repeated coughing, benefits of suppression, 
voluntary control

Vocal Hygiene Hydration and strategies to reduce laryngeal irritation and optimise voice use

Cough Suppression Anticipate the urge to cough, then suppress or replace the cough with an alternative strategy

Counselling Individualised reinforcement, goal setting and strategies to facilitate adherence

Vertigan AE et al. Thorax. 2006;61:1065–1069. doi:10.1136/thx.2006.064337

Vertigan AE et al. Thorax. 2006;61:1065–1069. doi:10.1136/thx.2006.064337 10

SPEICH-C was a multicomponent behavioural intervention; the independent contribution of each component was not tested.

https://pmc.ncbi.nlm.nih.gov/articles/PMC2117063/


Treatment Model

From Urge-to-Cough to a Trained Alternative Response

Trigger

Talking, dry air, odors, laryngeal 

irritation

Recognize the urge

Anticipate when a cough is about to 

occur

Recurrent Cough

Repeated coughing may further 

irritate the larynx

Practice an alternative

Cough suppression / replacement

+ breathing strategy

Vertigan AE et al. · doi:10.1136/thx.2006.064337

Vertigan AE et al. · doi:10.1136/thx.2006.064337 11

A trainable behavioral loop

https://pmc.ncbi.nlm.nih.gov/articles/PMC2117063/


TRIAL EVIDENCE

Speech Pathology Intervention RCT (Vertigan et al 2006)

Speech pathology intervention (n=43) Placebo intervention (n=44)

Successful (n=38)

Partially successful (n=3)

Unsuccessful (n=2)

Successful (n=6)

Partially successful (n=3)
3

Unsuccessful (n=35)

Successful: 38/43 (88%) vs 6/44 (14%); p<0.001

Important: this was a non-blinded clinician judgement outcome, not objective cough counting.

Vertigan AE et al. Thorax. 2006;61:1065–1069. Table 6.



Practice

PSALTI Protocol (+Exercise)

Chamberlain Mitchell SAF et al. Thorax. 2017;72:129–136. doi:10.1136/thoraxjnl-2016-208843

Chamberlain Mitchell SAF et al. Thorax. 2017;72:129–136. doi:10.1136/thoraxjnl-2016-208843 12
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Chamberlain Mitchell SAF et al. Thorax. 2017;72:129–136. doi:10.1136/thoraxjnl-2016-208843

Chamberlain Mitchell SAF et al. Thorax. 2017;72:129–136. doi:10.1136/thoraxjnl-2016-208843
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Practice

PSALTI Protocol (+Exercise)

Chamberlain Mitchell SAF et al. Thorax. 2017;72:129–136. doi:10.1136/thoraxjnl-2016-208843
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Practice

PSALTI Protocol (+Exercise)
: Feel better

Chamberlain Mitchell SAF et al. Thorax. 2017;72:129–136. doi:10.1136/thoraxjnl-2016-208843

Chamberlain Mitchell SAF et al. Thorax. 2017;72:129–136. doi:10.1136/thoraxjnl-2016-208843 12

+1.53 LCQ points vs control (MCID; 1.3)

95% CI 0.21–2.85  |  P = 0.024

PSALTI

LCQ: 10.4 → 14.4
Within-group improvement: +3.40

Control

LCQ: 11.9 → 13.4
Within-group improvement: +1.66

PSALTI produced a significantly greater improvement in cough-related quality of life than active control.

https://doi.org/10.1136/thoraxjnl-2016-208843


Practice

PSALTI Protocol (+Exercise)
: Patients Did Not Just Feel Better — They Coughed Less

Chamberlain Mitchell SAF et al. Thorax. 2017;72:129–136. doi:10.1136/thoraxjnl-2016-208843

Chamberlain Mitchell SAF et al. Thorax. 2017;72:129–136. doi:10.1136/thoraxjnl-2016-208843 12

41% ↓ 24-h objective cough frequency vs control

Adjusted fold change 0.59 (95% CI 0.36–0.95)  |  p=0.030

PSALTI

17.0 → 9.0 coughs/hour
p=0.002

Control

17.0 → 16.0 coughs/hour
p=0.205

The quality-of-life benefit was supported by an objective reduction in coughing.

https://doi.org/10.1136/thoraxjnl-2016-208843


Practice

PSALTI Protocol (+Exercise)
: What Improved — and What Did Not?

Chamberlain Mitchell SAF et al. Thorax. 2017;72:129–136. doi:10.1136/thoraxjnl-2016-208843

Chamberlain Mitchell SAF et al. Thorax. 2017;72:129–136. doi:10.1136/thoraxjnl-2016-208843 12

Outcome Effect vs control p value Interpretation

LCQ +1.53 0.024 Significant ✓

24-h cough frequency 0.59 fold 0.030 Significant ✓

Cough severity VAS −9.72 mm 0.084 Not significant

Capsaicin C2 1.11 fold 0.575 No difference

Capsaicin C5 1.11 fold 0.512 No difference

https://doi.org/10.1136/thoraxjnl-2016-208843


Practice

PSALTI Protocol (+Exercise)
: Clinical Benefit Without Clear Normalisation of Capsaicin Cough Reflex Sensitivity

Chamberlain Mitchell SAF et al. Thorax. 2017;72:129–136. doi:10.1136/thoraxjnl-2016-208843

Chamberlain Mitchell SAF et al. Thorax. 2017;72:129–136. doi:10.1136/thoraxjnl-2016-208843 12

Clinical efficacy  ✓

• Better cough-related quality of life
• Lower objective cough frequency
• No adverse or serious adverse events reported
• 3M persistency of efficacy

Mechanism remains uncertain

• No between-group difference in C2 or C5
• Individual PSALTI components were not isolated
• Optimal number/frequency of sessions remains unknown

PSALTI changes cough-related behaviour and outcomes
, but this trial does not establish which component or which neural mechanism—drives the effect.

https://doi.org/10.1136/thoraxjnl-2016-208843


EVIDENCE SYNTHESIS

Cochrane 2019: Promising Signals, but a Small Evidence Base

Slinger C et al. Cochrane Database Syst Rev. 2019;7:CD013067. doi:10.1002/14651858.CD013067.pub2.

Slinger C et al. Cochrane Database Syst Rev. 2019;7:CD013067. doi:10.1002/14651858.CD013067.pub2. 12

Two heterogeneous RCTs (162 adults); outcomes could not be pooled across trials.

Evidence base

2 RCTs • 162 adults
Different interventions and endpoints
No meta-analysis across the two trials

Certainty

GRADE: LOW for reported outcomes
Each key outcome was informed by a 
single study

Short-term efficacy

PSALTI: LCQ +1.53 vs control
Objective cough count ratio 0.59
Both favoured therapy at 4 weeks

Safety

no serious AEs

WHAT THE REVIEW COULD NOT ESTABLISH

Durability

Between-group HRQoL benefit was not 
demonstrated beyond the short-term 
comparison; longer-term evidence 
remained uncertain.

Best component

The trials used multicomponent 
interventions, so the active ingredient 
could not be isolated.

Mechanism

No significant between-group change in 
capsaicin C5; efficacy does not establish 
a specific reflex mechanism.

Take-home: evidence supported short-term benefit, but Cochrane explicitly judged the evidence too sparse for robust conclusions.

https://doi.org/10.1136/thoraxjnl-2016-208843


COMBINATION THERAPY

Pregabalin + SLPT: Better Symptoms and QoL, Not Cough Counts

Vertigan AE et al. Chest. 2016;149:639–648. doi:10.1378/chest.15-1271.

Vertigan AE et al. Chest. 2016;149:639–648. doi:10.1378/chest.15-1271. 12

Important comparator: both groups received speech pathology treatment (SPT).

40 patients with CC

Randomised to:
SPT + pregabalin 300 mg/day
vs
SPT + placebo

→
All participants received SPT

The trial tested the incremental effect of 
pregabalin—not pregabalin versus no 
behavioural therapy.

→
Outcomes

LCQ • cough VAS • objective cough frequency
Assessed at end of treatment and 4 weeks 
after withdrawal

OUTCOME ADDITIONAL EFFECT OF PREGABALIN INTERPRETATION

LCQ +3.5 points
95% CI 1.1–5.8 (P=0.024)

Greater QoL improvement

Cough VAS +25.1 mm
95% CI 10.6–39.6 (P=0.002)

Greater symptom improvement

Objective cough frequency No significant between-group 
difference

No added objective frequency benefit

After pregabalin withdrawal, symptoms did not deteriorate over the 4-week follow-up.

https://doi.org/10.1136/thoraxjnl-2016-208843


Clinical Implications
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CLINICAL POSITIONING

Guidelines and Clinical Statements Support a Trial of Cough Control Therapy

Morice AH et al. Eur Respir J. 2020;55:1901136.  |  Parker SM et al. Thorax. 2023;78(Suppl 6):s3–s19.

Morice AH et al. Eur Respir J. 2020;55:1901136.  |  Parker SM et al. Thorax. 2023;78(Suppl 6):s3–s19. 12

The strength of the recommendation and the type of document should be distinguished.

ERS 2020

“We suggest a trial of cough control 
therapy”

Adults with chronic cough

Recommendation

Conditional

Evidence certainty

Moderate

Experienced practitioners • short-term HRQoL / cough-frequency benefit

BTS 2023

Cough hypersensitivity is a treatable 
trait
For RCC, effective options include non-pharmacological 
therapy, low-dose morphine and gabapentin.

Document type

Clinical Statement

Service delivery

Specialist SLT + physiotherapy

BTS does not assign an ERS-style formal evidence grade to this statement.

Clinical message: cough control therapy is a supported option
—particularly for refractory cough or patients preferring a non-drug approach—

but it should be delivered as a skilled, multicomponent intervention.

https://doi.org/10.1136/thoraxjnl-2016-208843


Current Practice in my clinic

Holistic evaluation + Physiotherapy + SLPT

12
Illustrations: GPT Astra. Original figures reproduced and assembled from cited sources.

Illustrations: GPT Astra. Original figures reproduced and assembled from cited sources.

https://pmc.ncbi.nlm.nih.gov/articles/PMC6942543/


Current Practice in my clinic

Holistic evaluation + Physiotherapy + SLPT
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NeuroCough CRC meeting in ERS 2026
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4 Mainstream of Chronic Cough Treatment in NeuroCough Registry
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Summary

Take Home Messages

Illustrations: GPT Astra. Original figures reproduced and assembled from cited sources.
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Patient case 

Chronic Cough, unsolved case 

58세여성

3년째마른기침

유발상황

향수, 찬공기, 대화

동반감각

기침직전목이간질거림

생활영향

수면방해, 회의회피, 요실금

현재까지

ICS | OCS  → no effect

Anti-histamine | LTRA → no effect

PPI or P-CAB → no effect 

Codeine → effect (+) → 3 months / year

- S/E: Constipation, Headache etc

+SLPT?
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Why not? Let’s Do It
Thanks for your attention

E-mail: ds31316@gmail.com


	슬라이드 1
	슬라이드 2
	슬라이드 3
	슬라이드 4
	슬라이드 5
	슬라이드 6
	슬라이드 7
	슬라이드 8
	슬라이드 9
	슬라이드 10
	슬라이드 11
	슬라이드 12
	슬라이드 13
	슬라이드 14
	슬라이드 15
	슬라이드 16
	슬라이드 17
	슬라이드 18
	슬라이드 19
	슬라이드 20
	슬라이드 21
	슬라이드 22
	슬라이드 23
	슬라이드 24
	슬라이드 25
	슬라이드 26
	슬라이드 27
	슬라이드 28
	슬라이드 29
	슬라이드 30
	슬라이드 31
	슬라이드 32
	슬라이드 33
	슬라이드 34
	슬라이드 35

