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Phases of a Cough

Umayahara, Appl Sci, 2020



Cough Reflex Arc

Medulla



Central Nerve System of Cough
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Cortex

Neural Pathways

Chung, Nat Rev Disease Primer, 2022



Vagal Sensory Neurons

Nodose ganglia
 - not-related to neural crest
 - mechanical stimuli 

Jugular ganglia
 - neural crest origin
 - neuropeptide



Vagal Sensory Neurons

Aβ/Aδ-fiber
 : myelinated 
 : 5~42m/s

C-fiber
 : unmyelinated
 : 0.8~1.5m/s

Mazzone, Physiol Rev, 2016



Vagal Sensory Neurons

Mazzone, Physiol Rev, 2016



Vagal Sensory Neurons for Cough

Aδ-fiber from nodose ganglia 
 = cough receptor

Mechanical stimuli
(aspirated particles, mucus, gastric contents)

C-fiber from jugular ganglia
 = nociceptor
 
Irritant chemicals, inflammatory mediators
or tissue damages

Chung, Nat Rev Disease Primer, 2022



Vagal Sensory Neurons for Cough

Canning, Chest, 2014



Central Areas for Cough

Mazzone, Physiol Rev, 2016
Canning, Chest, 2014



Peripheral Activations (Cytokine-mediated)

Mazzone, Physiol Rev, 2016



Peripheral Activations (Peptide/lipid-mediated)

C-fiber

Morice, Eur Res Rev, 2021



Central Activations

Mazzone, Physiol Rev, 2016



Cough Hypersensitivity Syndrome

Song, AAIR, 2017



Peripheral Sensitization

Amaya-Rodriguez, Frontiers in Pharm, 2024



Peripheral Sensitization (Bradykinin)

Al-Shamlan, Resp Res, 2019



Central Sensitization

Mazzone, Physiol Rev, 2016



Anti-tussive Drugs

- Codeins/morphine: central acting, opioid receptors

- Gabapentin, pregabalin: central acting, opioid receptors

- Dextromethorphan: central acting

- Levodropropizine: peripheral acting (suppress C-fiber activity)

- Theobromine : alkaloid, suppress vagal activity 

➔ Off-label use!



Song, AAIR, 2017

Targets in Chronic Hypersensitivity Syndrome 



TRPV1 antagonist (SB-705498)

Khalid, JACI, 2014



TRPA1 antagonists



Abdulqawi, Lancet, 2015

P2X2/3 Receptor Antagonist; Gefapixant 

88% reporting tasting disturbance
→ Dose-related 



P2X2/3 Receptor Antagonist; Gefapixant

McGarvey, Lancet, 2022

COUGH-1, COUGH-2



P2X2/3 Receptor Antagonist; Gefapixant → Lyfuna

First approved drug for Refractory or Unexplained chronic cough



Kum, JAMA, 2023

P2X2/3 Receptor Antagonist; Gefapixant

Meta-analysis

→ FDA declined to approval due to lack of efficacy



Dicpinigaitis, Lung, 2023
Niimi, ERJ, 2022

Morice, ERJ, 2021
Bonuccelli, AJRCCM, 2021

Highly Selective P2X3 Receptor Antagonists

Eliapixant
PAGANINI study (Phase 2b)
Dysgeusia 1~16%
→ Terminated d/t toxicity issue

Sivopixant
Phase 2a
31% reduced 24h cough count 
Dysgeusia 6%

Filapixant
Phase 2a
25% reduced 
Dysgeusia 20% 

Camlipixant 
SOOTHE study (phase2b)
30% reduced
Dysgeusia 5%



Summary

C-fiber

Aδ-fiber
C-fiber


	슬라이드 1: Pathophysiology and Mechanisms of Chronic Cough
	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

