Pathophysiology and Mechanisms of Chronic Cough
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Phases of a Cough
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Central Nerve System of Cough
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Neural Pathways
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Vagal Sensory Neurons

Medulla oblongata, »

Jugular ganglion

Nodose ganglion

Vagus nerve

Lung

) .

Larynx

Brainstem
Nociceptor
Pa5 Terminations
nTS Jugular
b
(b)
Capsaicin Acvd Nicotine Inflammatory

Med:ators
Y o 0 0 o 0
(o) .. ()

21000/ 0\0 O

(a) Mucosal Nociceptor Terminations

Nodose ganglia
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Vagal Sensory Neurons
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Vagal Sensory Neurons
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Vagal Sensory Neurons for Cough

Ad-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
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Central Areas for Cough
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Peripheral Activations (Cytokine-mediated)
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Peripheral Activations (Peptide/lipid-mediated)
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Central Activations
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Cough Hypersensitivity Syndrome

ACE inhibitor

Rhinitis/rhinosinusitis
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Song, AAIR, 2017



Peripheral Sensitization
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Peripheral Sensitization (Bradykinin)
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Central Sensitization
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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!



Targets in Chronic Hypersensitivity Syndrome
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TRPV1 antagonist (SB-705498)
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TRPA1 antagonists
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P2X2/3 Receptor Antagonist; Gefapixant

Daytime cough frequency (coughs per h)
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P2X2/3 Receptor Antagonist; Gefapixant
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P2X2/3 Receptor Antagonist; Gefapixant = Lyfuna

First approved drug for Refractory or Unexplained chronic cough



P2X2/3 Receptor Antagonist; Gefapixant

Meta-analysis

C | Pooled mean difference in log-transformed sleep cough frequency among patients with
refractory or unexplained chronic cough who received gefapixant vs placebo in 4 RCTs

Gefapixant Placebo Mean difference Favors | Favors
Source Total Mean (SD) Total Mean (SD) (95% CI) gefapixant = placebo Weight, %
Abdulgawi et al,!2 2015 18 -0.35(0.98) 20 0.07 (0.79) <0.42 (-0.99t00.15) ] f t 40.5
Smith et al,%2 2020 175 -0.56 (1.49) 61 -0.72 (1.48) 0.16(-0.27 t0 0.59) % ! . 51.6
Smith et al, %% 2020 25 -0.83 (4.09) 25 -0.08 (3.80) <0.75(-2.94101.44) <« = i + > $.1
Smith et al, %% 2020 29 -0.26 (6.52) 27 0.38(4.87) -0.64 (-3.641t02.36) = . f ! » 28
Random-effects model 247 133 -0.14 (-0.65 t0 0.37) —~—rE 100

Heterogeneity: I?=1%, 1?=0.0822, P=.38 , . | .
-1 -0.5 0 0.5 1
Mean difference (95% Cl)

- FDA declined to approval due to lack of efficacy

Kum, JAMA, 2023



Highly Selective P2X3 Receptor Antagonists

Eliapixant

PAGANINI study (Phase 2b)
Dysgeusia 1~16%

- Terminated d/t toxicity issue
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31% reduced 24h cough count
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ACE inhibitor
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