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® Treatable trait in chronic cough




o<
LH
o+
0
oo M
o g ©of
S ® K
(OLN ~N _|_|_
H KU
o & K
RO T
mUr._ = il
Pl RO Klo
Kl o
~ n Ka
-
=
o n_ﬂ 84 op
I = 2 o3
0% g M
AR - R |
N = 10
ko X
N o7 = KA
n = o =
™~ el {10
& m o g
ok KU g
OF mu oln
© o OF  m

g0 | O RM

10 ol 10 ol
om =% om o




Skt R 2/7| A RS

'3' Integration,
~ Modulation, and ( \

Amplification of

Cough Sensory

Signaling C-fiber (TRPV1,TRPA1 receptor, etc)
Rapidly Adapting Receptors (RARs)
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N Engl J Med 2025,;392:1203-14.



Adults

Haemoptysis

Smoking/vaping (especially new/altered cough, cough with voice
disturbance)

Prominent dyspnoea (especially at rest or at night)

Chronic productive cough with substantial sputum production
Hoarseness

Recurrent pneumonia

Systemic symptoms: fever, weight loss

Swallowing difficulties (including choking/vomiting)

Abnormal clinical respiratory examination (eg, crackles, wheeze, digital
clubbing)

Abnormal chest radiograph

Medical Journal of Australia 2024, 220:35-45.

ot APIS= Ch iAot S0l = 7ot X &E = 78
8 27t S¢0| g1, o A0 = o| 0| gl=,, ASEE 71




OLA] Iil I AI-OI A ()-" I'Ih oSk
LI- o 7 (=] o 20—l 2 O A - OO
HO|O Xl Bl =Al = --|_ |_
* o EI = XL = |_|' oo & © L
- . e
X~ A |I—| Al |I—| 0: ey )kl-ol N
° A|'9—|,o —|,|:|E—| oo T a— =
B 40.00 -
60.00 - 1.00 26.16 -
. + i 0.90 35,00 A 80 34.16
5000 { 1 a7len L . 052 L
4628 r + 0.80
44/15 oki ] 0.73 30.00 1
. j Ope o70g T
g ‘ § 22500 5o 23.20
- e = 20.98 '
m -
€ 30.00 Loso 2 g 2000
o = =
& r040 £ 24500
% 20.00 - 0308
- 10.00 1 oS
10.00 [ s
o 5001 315
0.00 L 0.00 0.00
PCS MCS SF-6D EQ-50-5L Absenteeism Presenteeism Total work Total activity
(N=224/74) (N=225/75) productivity impairment
impairment
(N=223/74)

€ 50.00 -
45.00 4

40.00

n
o
o
=]

15.00 1

10.00 4

% experienced in past 12 months (mean)
&
(=
o

5.00 1

0.00

Emotional
impact

Social
isolation

Patient

experience

356

24.1

Anxiety

Depression

Matched non-cough (N=303)

Insomnia

u Chronic cough (N=101)

Economic
impact

Fig. 2 Comparison of HRQoL, WPAI, HRU and other symptoms experienced in matched non-CC controls and CC patients in South Korea (left panel
— (A-C)) and Taiwan (right panel — (D-F)).

Yu et al. WAO J (2022) 15:100681; Won et al. Asia Pac Allergy. 2021 Apr;11(2):e22



Upper Airway Cough
Syndrome

Asthma
/Eosinophilic Bronchitis

Reflux related Cough
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Image from http://ko.wikipedia.org

Morice AH, Millgvist E, Bieksiene K, et al. ERS guidelines on the diagnosis and treatment of chronic cough in adults and children. Eur RespirJ 2020; 55: 1901136
L3114 2ta).2 7]818], B 7|4 R 2 A/ K, 2018



Morice AH, Millgvist E, Bieksiene K, et al. ERS guidelines on the diagnosis and treatment of chronic cough in adults and children. Eur Respir J 2020; 55: 1901136
L BHI 4 22 2 ]3] BHS7)E FIZ A, 2018
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The 2006 American College of Chest Physicians cough management guidelines
To describe the variety of signs and symptoms previously referred to by other

synonyms, including postnasal drip syndrome, rhinitis and rhinosinusitis
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Morice AH, Millgvist E, Bieksiene K, et al. ERS guidelines on the diagnosis and treatment of chronic cough in adults and children. Eur Respir J 2020; 55: 1901136
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7|2g oy shem, of 2 27te?

= CHE S nHO|L =28 X2It T2 Heg = A8 = EH|7h
F0 2 7|H0| I HE|X| (=Lt 5t el 2 A A7 AHSHS Hi X
SEA OO
= T HAO

Morice AH, Millgvist E, Bieksiene K, et al. ERS guidelines on the diagnosis and treatment of chronic cough in adults and children. Eur Respir J 2020; 55: 1901136
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Cough Reflex Hypersensitivity

® Cough Reflex can become inappropriately excessive due to dysregulation. “Cough reflex hypersensitivity”
® Increased sensitivity to innocuous stimuli (allotussia)
® Heightened sensitivity to tussive stimuli (hypertussia)

® Abnormal sensations in the throat (laryngeal paresthesia)

Morice AH et al. Expert opinion on the cough hypersensitivity syndrome in respiratory medicine. Eur Respir J 2014,;44:1132-48.
Chung KF, McGarvey L, Mazzone SB. Chronic cough as a neuropathic disorder. Lancet Respir Med 2013;1:414-22.
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Woo-Jung Song et al. Cough Reflex Hypersensitivity as a Key Treatable Trait. J Allergy Clin Immunol Pract 2025;13:469-78



Measurement of Cough Hypersensitivity

Patient History

Cough triggers and throat symptoms
Cough Challenge Tests
+ Capsaicin inhalation
+ Citric acid inhalation
+ Aerosolized aqueous solution inhalation
* ATP inhalation
* Mechanical stimulation

Questionnaires
* Hull Airway Reflux Questionnaire (HARQ)

* Newcastle Laryngeal Hypersensitivity
Questionnaire (LHQ)

+ The Sensations and Triggers Provoking

Cough questionnaire (TOPIC)
+ Cough Hypersensitivity Questionnaire
(CHQ)

Woo-Jung Song et al. Cough Reflex Hypersensitivity as a Key Treatable Trait. J Allergy Clin Immunol Pract 2025;13:469-78



Cough Hypersensitivity Questionnaire (CHQ)
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Cough-related laryngeal sensations domain

Urge to cough
Tickle in throat
Itchy throat
Dry throat
[rritation on throat/throat-clearing
Sensation in chest
Cough triggers domain
Cold air
Hot air
Dry air
Damp condition
Perfumes or scents
Smoke or smoky atmosphere
Talking
Laughing
Eating
Heartburn
Indigestion
Change in body position
Exercise
Brushing teeth
Sputum
Postnasal drip
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Cough Hypersensitivity Questionnaire (CHQ)

® Development

v Hirons B, Rhatigan K, Kesavan H, Cho PSP, Birring SS.
Qualitative assessment of sensations and triggers in
chronic cough. ERJ Open Res 2024; 10.

P05 J Asthmatic cough

o Jj ReC
20 -
® Cross-sectional validation p=0-23
v Hirons B, Cho PS, Krigeloh C, Siegert RJ, Turner R,
Rhatigan K, et al. The development of the Cough
Hypersensitivity Questionnaire (CHQ) for chronic

cough. ERJ Open Res 2024.

® |ongitudinal validation in Korean version 5 ..
v' Kim M-Y, Lee HY, Oh J-Y, Kang N, Kang S-Y, Jo E-J, et al.
Longitudinal evaluation of the Cough Hypersensitivity 0. 1 1 r
Questionnaire in a cohort of chronic cough. The Cough-related Cough trigger Total CHQ score

Journal of Allergy and Clinical Immunology: In laryngeal sensation
Practice 2025.

15

10 4 p=0.512

Baseline CHQ scare

Kim M-Y et al. Could cough hypersensitivity symptom profile differentiate phenotypes of chronic cough? ERJ Open Research 2024; 10.
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Flg. 1. The treatable traits framework in adult chronic cough. This diagram illustrates the treatable traits approach to chronic cough management in adults,
highlighting key modifiable traits that contribute to disease burden. The model emphasizes an individualized, precision medicine approach by targeting these
traits through validated assessments and evidence-based interventions, The classification of traits (key and potential traits) is based on current guidelines and
available clinical evidence,™™ recognizing that their clinical relevance and therapeutic potential may evolve with ongoing research.,

T2, type 2; ACE, angiotensin converting enzyme; 05A, obstructive sleep apnea.

Kim'Y, Birring SS, McGarvey L, Morice AH, Song W-J. How Will a Treatable Traits Approach Reshape Clinical Practice in Chronic Cough?
Allergy, Asthma & Immunology Research 2025; 17:304.



Neuromodulatory drugs or novel receptor-specific therapy for treat cough hypersensitivity

ERS guideline
* Low-dose morphine (5-10mg twice daily)
e Codein 100~200mg/d
v AN oM F25t= Bt & (30mg/d); about 60% response (+)

» s/e constipation and drowsiness

Gabapentin (max 1800mg/d) and pregabalin (300mg/d)

* s/e dizziness, fatigue, cognitive changes, nausea or blurred vision

Amitriptyline
* anticholinergic effects

* Constipation, xerostomia, blurred vision, and urinary retention

Gefapixant, P2X3 purinergic receptors antagonist

* Despite approvals in Europe and Japan, the FDA rejected the oral drug, citing a lack of substantial evidence
for treatment effectiveness.

ERS guidelines on the diagnosis and treatment of chronic cough in adults and children
ERJ Open Research 2024., Lung (2024) 202:97-106, laryngoscope, 126:2758-2763, 2016
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Table 2. Purinergic Receptor Antagonists for Chronic Cough.*

Antagonist
Gefapixant®

Eliapixant®

Camlipixant®#

Sivopixant®

Filapixant®’

Aspirex®
PSFL2915%

Quercetin®

Compound Name
AF-219, MK-7264

BAY-1817080

BLU-5937

5-600913

BAY-1902607

DT-0111

Comments

Low selectivity for P2X3 over P2X2/3; frequent taste disturbances; not
FDA-approved as effective for chronic cough but licensed for clini-
cal use in the European Union, Switzerland, and Japan

Decreased 24-hr cough counts in phase 2b trial; selectivity for P2X3
over P2X2/3; low rate of taste disturbances; clinical trials suspend-
ed for risk of hepatotoxicity

High selectivity for P2X3 over P2X2/3; low rate of taste disturbances;
clinical trials under way

No significant decrease in 24-hr cough frequency in phase 2b trial;
selectivity for P2X3 over P2X2/3; mild-to-moderate taste distur-
bances; Oin clinical trials, not approved for clinical use

Decreased 24-hr cough frequency in phase 1-2a trial; high selectivity
for P2X3 over P2X2/3; taste disturbances mild to moderate but fre-
quent at higher doses; in clinical trials, not approved for clinical use

Water-soluble inhalational drug candidate; antagonist of P2X2/3; stud-
ies in animals and in vitro

Nanomolar-affinity P2X3 inhibitor based on quercetin; no taste distur-
bance in animal model; studies in animals and in vitro

P2X3 inhibitor; no taste disturbance in animal model; studies in animals
and in vitro

* FDA denotes Food and Drug Administration.

Nat Rev Dis Primers 8, 45 (2022)

Richard S. Irwin et al. Unexplained or Refractory Chronic Cough in Adults N Engl J Med 2025;392:1203-14.
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# 7| X EHet

@ A1 &0[4] - 2012 (”._f’éiﬂ—':'rﬁ, A A L)

@ H| L =7|d Btd HY(Z =) - MAST all negative

@ r/o drug induced HP (sirolimus) (2019 sirolimus S tt 2 B2} 91 F)
Chest CT: peribronchovascular fibrosis with bronchiolectasis in BUL

#OLE 7|1 _37H 3 0] &(2017. 2 F FAl)
@EO_I_EI_l'() MHMHj-IEI() |:||E(+
@ Trigger: =22 I, =25, 221 W, e O
@ lung sound clear

#w/u

@ PFT 85-86-83 -> O| = =X A0 = O| & Ql&

@ mannitol BPT; (-) but slope down, marginal (365mg | Al 12.44% Zt2~); m-pd 4mg
@ FeNO 10 ppb (m-pd 2mg qd), O| 20| = FeNO <25ppb

@ FOB -> no abnormal finding, 2 & Bl A

# X X| =& Y&: AH/PPI/ICS — no response//F2F G| £ 71 7| E 2| Zuto]| Bk FX| piota.
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# cough hypersensitivity

# codeine response check (2018)
@ codeine 1T~2T BID~TID - effect (+)
@ s/e - T84, HH| =&

# 23

@ S QI0|= M2 7|ZHo| = THE 4 US

@ 2023. 7SR CHA| 7|8 -> S40] et ZHSICH7} 20241 7HS 20f
YO L AL It (), Mg |

rr

codeine 40mg TID7HX| &

# pregabalin vs gabapentin (2024.11.); eGFR >60 ml/min

@ pregabalin 75mg XY - X[ /7Y & tolerable?t X| EHA 1F 7tH0 = S| LKX}
@ ofF O|F OX|FCH7t HZ & -> 75mg bid 15

-> fZF O X| FX|2H HEFor. Xg2 22 If L= 7|EH0] =20 .

@ OtX 75mg X9 150mg 2= -> 7|H VAS 100->10 -> S& 4F H §X] 10->2

@ MA|S| ZE, #X 50~75mg qd Al &

« 50mge= eff7b QtE[D, 75mgeE elivt 7HsHl 8.
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