P fe—=8 THE CATHOLIC UNIVERSITY OF KOREA
=3 CATHOLIC MEDICAL CENTER

Upper Airway Cough Syndrome




RSITY OF KOREA

== THE CATHOLIC UNIVERS!
— CATHOLIC MEDICAL CENTER

Contents

« Background
 Recent researches
* Post-pandemic (after COVID19)




-“L% THE CATHOLIC UNIVERSITY OF KOREA

a4 CATHOLIC MEDICAL CENTER

Background




Background

Postnasal drip syndrome

Postnasal Drip Causes Cough and Is
Associated with Reversible Upper Airway

Obstruction*

Richard S. Irwin, M.D., F.C.C.P.; Melvin R. Pratter, M.D., FC.C.P.;}

Patricia S. Holland, B.S.; R. William Corwin, M.D.; and

James P. Hughes, M.D.

We prospectively evaluated nine patients with cough from
postnasal drip for evidence of extrathoracic upper airway
obstruction. Patients compared before treatment to normal
control subjects had physiologic evidence of extrathoracic
upper airway obstruction; their mean FIF,,/FEF,, and
FIF ;. 13o/FEF; 5 ratios of 0.88 and 0.98 were significantly
less than the values in control subjects of 1.28 and L37
(p <0.001). With specific therapy, postnasal drip decreased,
cough disappeared and upper airway obstruction physiolog-
ically and physically resolved in all patients. We conclude

that: 1) when postnasal drip is causally associated with
cough, flow-volume loops can provide objective documenta-
tion of this clinical association; 2) flow-volume loops can be
used as an objective method in comparing the efficacy of
different therapeutic agents for cough due to postnasal drip;
and 3) normal predicted values of extrathoracic airway
function should not include measurements from patients
who have recently recovered from cough associated with

postnasal drip.

THE CATHOLIC UNIVERSITY OF KOREA

An Algorithmic Approach to Chronic Cough

Melvin R. Pratter, MD; Thaddeus Bartter, MD; Stephen Akers, MD; and James DuBois, MHA

B Objectives: To evaluate a stepwise approach to
chronic cough that emphasized initial treatment of all
patients with an antihistamine-decongestant for post-
nasal drip and to determine the value of routine bron-
choprovocation challenge in the evaluation of chronic
cough.

W Design: Prospective trial using an algorithm for
chronic cough in immunocompetent nonsmoking out-
patients.

W Setting: University-based pulmonary practice.

W Patients: Forty-five patients met the inclusion crite-
ria. The mean duration of cough was 140 weeks (range,
3 to 2080 weeks), and the mean severity of cough as
assessed by patients on a four-point scale was ‘“‘se-
vere."”

B Results: Marked improvement and resolution (mean,
3.1 and 7.1 weeks, respectively), with resolution in 96%
of patients. Antihistamine-decongestant therapy was
beneficial in 39 of 45 patients and was the only therapy
needed for 16 patients. Bronchoprovocation challenge
had a negative predictive value of 100% and a positive
predictive value of 74% for cough caused by asthma.
No significant relationship was found between the time
to cough resolution and duration or severity of cough.
Eighteen percent of patients experienced a recurrence
of cough at a follow-up interval of 3 months.

W Conclusions: A sequential approach to chronic
cough that emphasizes initial treatment with an antihis-
tamine-decongestant is effective. Bronchoprovocation
challenge is useful in evaluating patients with chronic
cough but can be delayed until the initial response to
antihistamine-decongestant therapy has been as-
sessed. The 18% incidence of recurrence highlights the
fact that cough often is the manifestation of a chronic
or recurring process that requires chronic or episodic
therapy.

Chronic cough is an important medical and economic
problem. The prevalence of chronic cough in the United
States among nonsmoking adults is reported to range
from 14% to 23% (1, 2). Not only is the symptom itself
problematic, but it raises concerns about possible seri-
ous underlying disease (3). Chronic cough is the fifth
most common symptom seen by outpatient physicians
(4) and is estimated to be the primary reason for 30
million physician visits annually (4). In the United
States alone, approximately $600 million per year are
spent on prescription and over-the-counter antitussives
(5).

Major advances in the clinical approach to chronic
cough have been made during the last 15 years. In a
1977 review (6), Irwin and colleagues proposed an ap-
proach to chronic cough based on the anatomic loca-
tions of the receptors and afferent pathways involved in
the cough reflex. Using such an approach, Irwin and
colleagues reported in 1981 (7) and again in 1990 (8) that
the cause of chronic cough could be determined 100%
of the time and that subsequent cause-specific treatment
was almost always successful. The postnasal drip syn-
drome, mainly from chronic rhinitis, was the most com-
mon cause, followed by asthma (7, 8). These two diag-
noses, alone or in combination, accounted for cough in
75% of the patients (7, 8). Gastroesophageal reflux was
the next most common cause (7, 8). Poe and colleagues
(9) also reported that the postnasal drip syndrome or
asthma caused chronic cough in most of their patients.

We evaluated a sequential, stepped approach to
chronic cough, emphasizing initial treatment of all pa-
tients with an antihistamine-decongestant for possible
postnasal drip syndrome caused by rhinitis. We also
determined the value of routine bronchoprovocation
challenge for predicting whether asthma was a causative
factor in cough.

Chest 1984; 85: 346-352
Ann Intern Med. 1993;119:977-983
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the cough reflex. Using such an épproaéh. Irwin and

colleagues reported in 1981 (7) and again in 1990 (8) that Step 1. azatadine/pseudoephedrine bid
the cause of chronic cough could be determined 100% > No improving step 2

of the time and that subsequent cause-specific treatment
was almost always successful. The postnasal drip syn-

- Improving at 1 week but persistent, add nasal corticosteroid

Step 2. evaluation for asthma
100%, almost always successful ?? = No improving, step 3

Step 3. chest/sinus radiographs
- No improving, step 4

Step 4. evaluation for GERD
- No improving, step 5

Step 5. bronchoscopy

Ann Intern Med. 1993;119:977-983
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Postnasal drip
. drainage of secretions from the nose or paranasal sinuses into the pharynx

Diagnosis

1. Largely rests on the reporting from the patient

EX) sensation of having something drip down into the throat, nasal discharge, or frequent throat clearing.
2. Nasopharynges or oropharynges of mucoid or mucopurulent secretions,

3. Cobblestoning of the mucosa

No objective test for it
No way to quantify the amount of PND or to directly prove that it is causing cough.

CHEST 2006; 129:635-71S
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Cough centre

Superior laryngeal nerve

Vagus (X) nerve
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Cerebral cortex

Pharynx

Larynx

Trachea

Carina

Main bronchi

Oesophagus

Table 1
Location of cough receptors and associated
sensory nerve

Region Afferent nerve
Paranasal Trigeminal (V)
Pharynx Glossopharyngeal (IX)
Larynx/tracheobronchial

tree* Vagus (X)
External auditory canal/

tympanic membrane Vagus (X)
Esophagus, stomach,

pleura Vagus (X)
Diaphragm, pericardium Phrenic

*@Greatest concentration of cough receptors.

Lancet 2008; 371: 1364-74
Otolaryngology-Head and Neck Surgery, Vol 134, No 4, April 2006
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Initial impression Final diagnosis
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Tuberc Respir Dis (Seoul). 2020 Jan;83(1):31-41
CHEST 1995; 108:991-97
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symptoms

PND+TC or ND 92 PND or TC 81
cobblestone 67 | mucus 56

Cob+Muc 31 Cob or Muc 92

Sx+signs

PND+TC 53

throat clearing 72

nasal
discharge PND+TC+Cob or Muc |PND+TC+ND+Cob or

postnasal drip 61 36 100 Muc 100 Irwin RS et al. Am Rev Respir Dis. 1990:141(3):640-7
Tuberc Respir Dis (Seoul). 2020 Jan;83(1):31-41
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Characteristic UACS (n=229) Non-UACS (n=198) p-value

Age, yr 49.1+15.5 50.2+15.2 0.462
Male sex 61 (26.8) 44 (22.3) 0.292
Cough duration, wk 52.6+127.6 75.3+218.8 0.201
Cough NRS

Baseline 5.4+1.7 5.2+1.6 0.173

After initial treatment 24+1.7 2.8+2.0 0.031

After 4 weeks treatment 1.3+1.5 1.1£1.3 0.173
Treatment response

After initial treatment 141 (70.5) 94 (55.0) 0.002

After 4 weeks treatment 172 (89.1) 149 (93.7) 0.130

Irwin RS et al. Am Rev Respir Dis. 1990;141(3):640-7
Tuberc Respir Dis (Seoul). 2020 Jan;83(1):31-41
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Diagnostic test Sensitivity (%)  Specificity (%) PPV (%) NPV (%) Accuracy (%)
UACS Abnormal PNS X-ray 29.9 91.9 81.0 53.0 58.5
UACS symptoms 93.4 76.7 824 90.8 85.7

Frontal sinus .

Ethmoid sinus
Maxillary sinus

Sphenoid sinus

( ’ 3
N R . 1-41
g’ X e : .
. 20230 NoZ] /S DT oAl

https://teachmeanatomy.info/wp-content/uploads/Anatomy-of-the-Paranasal-Sinuses-1024x489.png
Front. Pediatr. 2020 July 8:379
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UACS
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Tuberc Respir Dis (Seoul). 2020 Jan;83(1):31-41
Applied therapeutics: the clinical use of drugs. 10t ed
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BTS guideline ‘chronic cough in adult’

Recent researches (after guideline)

D15 GUADELINES

Recommendations for the management of cough in adults British Thoracic SOCiEty Clinical Statement on chronic

é H Morice, L McGarvey, | Pavord, on behalf of the British Thoracic Society Cough Guideline Cough in adults
roup

Sean M Parker,' Jaclyn Ann Smith @ ,% Surinder S Birring,>*

Sarah Chamberlain-Mitchell,” Kevin Gruffydd-Jones,® Jemma Haines @,
Sarah Hennesse)(,8 Lorcan P McGarvey,’ Paul Marsden,”’ Matthew James Martin, "
Alyn Morice,""'* James O'Hara,"*'* Mike Thomas"

2,7

2006 > 2023

Thorax 2006;61(Suppl 1):i1-i24
Thorax 2023;6(suppl 6):3-19
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2006 BTS Guidelines
*Terminology PNDS = UACS
Symptoms and Diagnhosis:
- Postnasal drip Sx..
- Poor correlation between the presence of these symptoms and the
actual occurrence of cough.
*Treatment:
- 2-8weeks trial of topical corticosteroids
- 1st-generation antihistamines, though the efficacy of 2nd-generation
antihistamines is debated.

Thorax 2006;61(Suppl 1):i1-i24
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BTS guideline ‘chronic cough in adult’

2023 BTS Guidelines:
*Terminology
Upper airway symptoms, chronic rhinosinusitis and laryngeal
hypersensitivity(multifactorial)
Symptoms and Diagnosis
- Nasal, as well as throat
- Multifactorial ; obesity, reflux, psychogenic problem, etc.
*Treatment
- Minimum 6 weeks of intranasal steroid spray with saline irrigation/rinses
- Secondary care referral should be considered if the nasal symptoms are not
Improved after 12 weeks of therapy.
—PPIs should not be used to treat upper airway symptoms.

- Consider treatment of laryngeal hypersensitivity
Thorax 2023;6(suppl 6):3-19
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BTS guideline ‘chronic cough in adult’

Recent researches (after guideline)

British Thoracic Society Clinical Statement on chronic
Recommendations for the management of cough in adults | Cough in adults

A H Morice, L McGarvey, | Pavord, on behalf of the British Thoracic Society Cough Guideline ' ) > ) . 31
Group Sean M Parker, Jaclyn Ann Smith @, Surinder S Birring,”

Sarah Chamberlain-Mitchell,” Kevin Gruffydd-Jones,® Jemma Haines
Sarah Hennesse;?/,8 Lorcan P McGarvey,” Paul Marsden,’ Matthew James Martin, "°
Alyn Morice,""'* James O'Hara, "*'* Mike Thomas"

2,7
r

 Multifactorial
o Antihistamine? RPPl-antibiotics
e Cough hypersensitivity

Thorax 2006;61(Suppl 1):i1-i24
Thorax 2023;6(suppl 6):3-19
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PPIls should not be used to treat upper airway ymptoms

RESEARCH

Use of proton pump inhibitors to treat persistent throat
symptoms: multicentre, double blind, randomised, placebo
controlled trial

James O’Hara, " Deborah D Stocken,’ Gillian C Watson,” Tony Fouweather,” Julian McGlashan,®
Kenneth MacKenzie,” Paul Carding,® Yakubu Karagama,” Ruth Wood,* Janet A Wilson*°

Age >18, Cough duration > 6wks, 2" clinic

Allocated to lansoprazole

172 Received allocated intervention
0 Did not receive allocated intervention

346

As d for eligibili Randomised
sessed ror eligibil anaomise
gibility . t174
m Allocated to placebo
72 Received allocated intervention
.El.(cluded 2 Did not receive allocated intervention
558 Inellglble . 1 Ineligible - no drug assigned withdrew
404 Declined to participate 1 Did not collect medication and withdrew

119 Other reasons

BMJ 2021;372:m4903
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RESEARCH

(XED GID
Attended 16 week visit Attended 16 week visit
Use of proton pump inhibitors to treat persistent throat 31 Withdrew 23 Withdrew
symptoms: multicentre, double blind, randomised, placebo LI U 2 el G LS 2
127 Primary outcome completed 140 Primary outcome completed

controlled trial

James O’Hara,"” Deborah D Stocken,? Gillian C Watson,” Tony Fouweather,” Julian McGlashan,® l Primary analysis l
Kenneth MacKenzie,” Paul Carding,® Yakubu Karagama,” Ruth Wood,* Janet A Wilson®

§ 140
Pragmatic intention to treat Pragmatic intention to treat
Compliant intention to treat Compliant intention to treat
High dose PPI ; lansoprazole 30mg bid for 16weeks l Final follow-up visit 12 months l
—>primary analysis at 15t 16wk (5109 117
i Attended 12 month follow-up visit Attended 12 month follow-up visit
esecondary anaIySIS at 1yr 2 Did not attend 12 month visit 2 Did not attend 12 month visit
63 Withdrew (2 of 63 withdrew from treatment 62 Withdrew (7 of 62 withdrew from treatment
and attended visit) and attended visit)
(§ 109
Pragmatic intention to treat Pragmatic intention to treat
Compliant intention to treat Compliant intention to treat

BMJ 2021;372:m4903
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Table 2 | Questionnaire outcome scores for compliant intention-to-treat group
Mean score at follow-up (95% Cl)

Questionnaires and No in

Table intervention group  Baseline 16 weeks* 12 months lux
symp RSI*:
Lansoprazole 102 22.0(20.4to 23.6) 17.4 (15.5t0 19.4) 16.0 (13.6 to 18.4)
Placebo 118 21.7 (20.5t023.0) 15.6(13.8t0 17.3) |13.6(11.7 to 15.5)
Differencet 0.3 (1.7 to 2.3) 1.8 (0.8 to 4.4) 24 (06t054) [plue
CompD RSI-HB:

ILar Lansoprazole 102 20.3(18.8t021.7) 16.3(14.5t018.1) |14.7(12.4t016.9) |96
RS| Placebo 118 19.8 (18.6t021.0) 13.9(12.2to 15.5) |11.9(10.1t013.7) po1
o Differencet 0.5 (-1.4 to 2.4) 2.4 (-0.0 to 4.8) 2.8(0.5t05.1) F

P CReSS: —
ﬁ Lansoprazole 102 50.3 (44.9t055.7) 38.9(33.4t044.3) |36.6(29.8t0 43.5)
Lar™ placebo 118 51.1 (46.41055.8) 34.7 (29.61039.9) [31.8(26.6t0 36.9) E:
RSl Dpifferencet -0.8 (-7.9t06.3) 4.2 (-3.2t011.6) 48 (-35t013.1) POl
Cor LPR-HRQL: DO 1
ITT=int Lansoprazole 102 28.9(24.5t033.3) 20.5(16.1t025.0) |18.8(13.7t023.8
*Adjus  Placebo 118 26.5(22.5t030.5) 17.1(13.3t021.0) 13.9(10.0t0 17.8)
tEstim  Differencet 2.4 (-3.5t08.3) 3.4 (-2.41t09.2) 49 (-13to11.1) er

adjustr pS|=reflux symptom index; RSI-HB=laryngopharyngeal RSI items without the heartburn score;
CReSS=comprehensive reflux symptom score; LPR-HRQL=laryngopharyngeal health related quality of life.
*Primary outcome measure.

tLansoprazole minus placebo is the difference in means (95% confidence intervals).

BMJ 2021;372:m4903
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Non-sedating H1 receptor antagonist

ERJ OPEN RESEARCH
ORIGINAL RESEARCH ARTICLE
J-H. LEE ET AL.

Effects of bepotastine, a nonsedating Hl-antihistamine,
for the treatment of persistent cough and allergic rhinitis:
a randomised, double-blind, placebo-controlled trial

Ji-Hyang Lee, Ji-Yoon Oh, Hyouk-Soo Kwon, Tae-Bum Kim, You Sook Cho and Woo-Jung Song ®

Screening and
baseline assessment
(n=50)

Randomisation

2-week treatment

Completion

Bepotastine
n=25

Placebo
n=25

Bepotastine
n=25

Follow-up loss
(n=1)

Placebo
n=24

ERJ Open Res 2023; 9: 00448-2023
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Recent researches (after guideline)

a) 204 b) 204 c) 1004
p-value (bepotastine versus , //i o ; 2 }\
placebo) g }/ g ] % i | N
Post-treatment Score )  w }
S-'I:ﬂrES d iﬂerE“:E 0 Enrollment 2 welteks 0 Enrollment 2 wclaeks 0 Enrollment 2 welteks
(post- minus R .
pre-treatment) o N e Bepotastine
g . § N xhx : —&— Placebo
Participants i % s X
QOutcomes 20 } - -
LCQ 0.831 0.576 . | . . _
{:Dugh rit}: UAS {}_EUE []_192 . Enrolment ‘Zweeks Enrolment 2 weeks
SEVE [B Bepotastine p=0.215
Throat VAS 0.841 0.894 I Placebo —
CHQ 0.909 0.757 601 p0.208 s
SNOT-22 0.215 0.739 .
S 401
Data are presented as r Questionnaire; SNOT-22: Sinonasal i 031
Qutcome Test-22. 20- p=0.909

LCQ CHQ Cough severity Throat VAS SNOT-22

VAS ERJ Open Res 2023; 9: 00448-2023
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Enroliment Assessed for eligibility (n=72)

Excluded (n=12)

Original Article — + Not meeting inclusion criteria (n=10)

* Declined to participate (n=2)

Efficacy and safety ¢ v
of upper airway cou Randomized (n=60)
placebo-controlled ¢

|
NC, USA). In the experimental group, Sanfeng Tongqiao

Wanjun Wang”, Mo Xian", Xu ¢

Rundong Qin', Jing Li'” Diwan (38 mg/20 pills) was taken 3 times a day with warm
5 FIT R boiled water after meals (tid); the treatment period was
ﬂmn 14 days. The placebo group was given a simulant granule,
Dc:il u[lq | l l
Follow-up ough the follow
20;1,/ ﬁ 5%/% ) % Lost to follow-up (n=0) + Lost to follow-up (n=0)
< Completed the whole trial (n=30) + Completed the whole trial (n=28)
E##EF220194026
REIALRDISLREPHAMLN L l l
1% T M AL W i £ histami
“ Safety analysis (n=30) % Safety analysis (n=28) Istamines
‘ % Full data set analysis (n=30) “ Full data set analysis (n=28)
<+ Per-protocol analysis (n=30) ++ Per-protocol analysis (n=28)

J Thorac Dis 2023;15(4):1716-1725
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Sanfeng Tonggiao Diwan

Table 2 Comparison of the clinical efficacy in the 2 groups of patients with UACS

Clinical efficacy Experimental group (n=30), n (%) Placebo group (n=28), n (%) Difference (95% Cl) P value
Completely recovered 1(3.3) 0 3.3 (-9.0, 16.7) 0.330
Significantly effective 11 (36.7) 0 36.7 (17.6, 54.5) <0.001
Effective 14 (46.7) 2 (7.1) 39.6 (1 57.5) <0.001
Total efficacy 26 (86.7) 2 (7.1) 79.6 (57.0, 89.1) <0.001
Table 4 Comparison of LCQ-MC scores before and after treatment in the 2 groups of patients with UACS\/
Group Time Physiological score Social score Psychological score Total score
Experimental Before treatment 30.7+£5.5 19.8+£2.5 26.3+£5.2 78.8+7.9
group After treatment 41.4:3.9" 24.0+2.9" 40.5:4.3" 109.6:6.5"
Placebo group Before treatment 31.4+4.1 21.6+£3.4 26.8+5.5 80.9+8.1
After treatment 30.7+4.3 20.4+3.5 28.1+b.4 81.2+7.3

J Thorac Dis 2023;15(4):1716-1725
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miscellanous

Contents lists available at ScienceDirect

journal homepage: www.elsevier.com/locate/cmpb

Computer Methods and Programs in Biomedicine

Applying interpretable deep learning models to identify chronic cough

patients using EHR data

Xiao Luo?*, Priyanka Gandhi? Zuoyi Zhang®, Wei Shao®, Zhi Han"q,

Vasu Chandrasekaran<+, Vladimir Turzhitsky¢, Vishal Bali¢, Anna R. Roberts¢,
Megan Metzger®, Jarod Baker, Carmen La Rosa‘, Jessica Weaver®, Paul Dexter™%,
Kun Huang "%

Classification

GO0 OLD  mmm 5600

OO 40 C1 H'II—’AI‘?IJT | B3 B
QOO OO - O Q Q eRT O
E:\::fddmg Q Q Q
TIITT T

| (| () () () () ()

Input Text -

Category Non-CC (N = 23,572)

CC (N = 23,572)

Input Text

Age Mean (SD)  45(18)

Gender Male 9015(38.25)
Female 14,566(61.75)
Unknown 1

Race Black 4835(20.51)
Other 4397(18.65)
White 14,340(60.83)

Urbanicity Rural 2058(9.19)
Urban 20,332(90.81)

Unknown 1182

54(17)
8088(34.31)
15,484(65.69)
4043(17.15)
1062(4.51)
18,467(78.34)
2695(12.05)
19,663(87.95)
1214

Computer Methods and Programs in Biomedicine 210 (2021) 106395
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Original Article

The Predicative Clinical Features Associ: Multiple analysis
Chronic Cough That Has a Single Underl
Characteristic OR 95% CI P value
Kefang Lai, MD, PhD*, Wenzhi Zhan, MD*, Hu Li, MD*, Fang Yi, MD, PhD, Wen P .
Jiaman Tang, MD, Liting Zhang, MD, Li Long, MD, Ruchong Chen, MD, PhD, Wei HEL ﬂ-gﬂﬁ “-'JE";_]- -I-HH - I I 93
Mei Jiang, MD, PhD, and Nanshan Zhong, MD' Guangzhou, Guangdong, P.R. China 5 .
¢x: lemale 0.723 0.450-1.161 1789
TABLE IV. Univariate and multiple logistic regression of predictors of
Univariate analysis Postnasal dnpping 2317 1.425-3.767 0007
Characteristic OR 95% Cl Frequent throat clearing 2228 1.378-3.601 0011
Age 0.980 0.964-0.997 . ) L.
Sex: female 0.628 0.403-0.980 History of sinusits 4.137 2.483-6.892 < U001
Postnasal dripping 3.240 2.056-5.105 ELE
Frequent throat clearing 2.965 1.879-4.678 st IS
History of sinusitis 5.079 3.113-8.288 Masal Uungﬂ.‘ili on
Masal itching 1.671 1.049-2.663
Nasal congestion 2.147 1.375-3.353 Runny nose
Runny nose 2226 1.417-3.498 History L'Ir I'hil'li 1%
History of rhinitis 1.689 1.068-2.670 . = )

TABLE V. Predictive clinical features for common causes of chronic cough

Cause Clinical feature Sensitivity Specificity

UACS History of sinusitis 35.7% N).2%
Postnasal dripping 43.5% 80.8%
Rhinitsfsinusitis-related symptoms 12.9% 46.1%

J Allergy Clin Immunol Pract 2021;9:426-32
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Post COVID19 cohort

Lung (2022) 200:161-168
https://doi.org/10.1007/s00408-022-00525-2

Characteristic Adjusted OR and 95% (I
COUGH
Bronchiectasis 4. 84 (2.30-10.17)%%=
COUgh in the Elderly During the COVID-19 Pandemic COVID-19 infection 201 {' 1.07=7.91 J*
Johanna Tuulikki Kaulamo?3® . Anne Marika Litti - Heikki Olavi Koskela'- Current ﬂﬁthmﬂa 2 5% {’ 1 _1;1;._3_35-]:113::#
Characteristic No current cough Acu Chronic rhinosinusitis® 238 (1.87-3.03 k="
=4874 = s
(= dB79) "= Pulmonary fibrosis 2.36 (1.02-5.49)*
Family history of chronic cough 1.79 (1.45-2.16)%*=*
Age, years 72.5(5.0) 72.8 i . -
Female gender, % 66.0 70,6 Gastro-oesophageal reflux disease 1.66(1.35-2.03)
Body mass index, kg/m> 27.3 (4.5) 27.2 Allergy 144 (1.11-1.88)**
Current smoker, % 1.7 2.4  Obstructive sleep apnoea® 1.43 (1.19-1.72)%%#*
Ever-smoker, % 343 341 Dog ownership 1.39 (1.06-1.81)*
Family history of chronic cough, % 219 25.0 b "
Acute respiratory infection at onset of cough, % NA 41.2 Age 1.17 (1.01-1.34)
COVID-19 infection, % 0.3 7 4% Somatic symptom score” 1.13 (1.08-1.18)%**

Lung (2022) 200:161-168
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Post COVID19 cohort

RESEARCH ~ OpenAcess A Cough

Cough and sputum in long COVID e 1 S s
; i . 8. an ] with oxygen
are associated with severe acute COVID-19: § eod = moderate I o ] & s
g 207 moderat o
el .
a Japanese cohort study S _ ] without oxygen
o == mil
Mayuko Watase'”, Jun Miyata', Hideki Terai'?', Keeya Sunata', Emiko Matsuyama', Takanori Asakura', é’ 20
Ho Namkoong?, Katsunori Masaki', Kazuma Yagi', Keiko Ohgino', Shotaro Chubachi', Ichiro Kawada'?, 3
Takao Mochimaru®, Ryosuke Satomi®, Yoshitaka Oyamada®, Keigo Kobayashi®, Toshiyuki Hirano®, Takashi Inoue®, g .
Ho Lee’, Kai Sugihara’, Nao Omori’, Koichi Sayama’, Shuko Mashima®, Yasushi Makino®, Tatsuya Kaido®, Makoto Ishii® o 10 L
and Koichi Fukunaga' o
J
0 T T T 1
0 3 6 9 12
Table 2 Clinical symptoms of patients with and without cough or sputum in PRO after 12 months month
Cough Sputum
Symptom (+) Symptom (-) p value Symptom (+) Symptom (-) p value B Sputum
(N=32) (N=692) (N=36) (N=688)
Clinical symptoms on admission, n (%) 100
- a 80- -=- severe .
Fever 23(719) 587 (84.8) 0.049° 29 (80.6) 581 (84.4) 0532 £ :I with oxygen
Cough 26(813) 406 (58.7) <0.0012 27 (75.0) 405 (58.9) 00542 3 604 -+ moderate II P=0.0053
Sputum 22 (688) 248 (35.8) <0001* 28(778) 242 (35.2) <0001% a T moderat )
@ 40- el ithout
Sore throat 12(375) 194 (28.0) 0.189% 16 (44.4) 191(27.7) 0.006° - mild without oxygen
Taste impairment 9(281) 250(36.1) 0356 16 (44.4) 215(313) 0.098* S 30 mi
Smell impairment 6 (188) 235(34.0) 00747 11(308) 200 (29.1) 0848 §' ::
Dyspnea 22 (68.8) 319(46.1) 00122 22(61.1) 315 (45.8) 00722 :g 20—
o
Abdominal pain 5(158) B85 (9.4) 0.002° 5(139) 65 (9.4) 0379° -g
Diarrhea 4(125) 151 (21.8) 0.209° 7(194) 148 (21.5) 0768 E 10
"
T T T 1

3 6 9 12
month Respiratory Research (2023) 24:283
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Post-COVID19 cough

100 [@ Acute cough
[ Persistent cough
80+
£
=
3 60-
Wt
=
o
z
g 407
]
2
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204
5 ol ~l a5 Al o e = A Ar Lk ik o ] L il Lo
P S PSS DS S DS PSS S PSS P
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Lancet Respir Med 2021; 9: 533-44
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Post-COVID19 cough

Prevalence Weight
(95% ClI) (%)
Cheng et al, 2021* _J_ 0-17 (0-11-0-25) 70
Moradian et al, 2020 —.— 0-12 (0-07-0-16) 7-4
Halpin et al, 2021* —— 0-21 (0-14-0-30) 6.9
Mandal et al, 2020* — - 034 (0-29-0-39) 7.6
D'Cruz et al, 2021" m 0-43 (0-34-0-52) 71
Chopraetal, 2020* —mt 0-15 (0-12-0-19) 77
Carfi et al, 2020% —a— 0-16 (0-10-0-23) 72
Arnold et al, 2021* —a— 0-12 (0-06-0-19) 70
Sonnweber et al, 2020% —a— 0-17 (0-11-0-24) 7-2
Xiong et al, 2021* - 0-07 (0-05-0-09) 77
Zhao et al, 20207 - 0-02 (0-00-0-08) 63
Valiente-De Santis et al, 2020% S 0-26 (0-18-0-35) 7-0
Wong et al, 2020" = 0-23 (0-14-0-33) 6.7
Garrigues et al, 20207 0-17 (0-10-0-24) 71
Overall 0-18 (0-12-0-24) _ 100-0
Q=184-08, p<0-01, ’=<93% . . .
0-0 0-2 0-4
Prevalence

Lancet Respir Med 2021; 9: 533-44
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Angiotensin converting enzyme 2

Human i RBD: standing <4
ACE2 « up for receptor 9 ngh affinity
& - binding & _ binding to
RBD: lying A rare q. Rp ; a"%wass.  receptor

down for ¢ 3 ,: Al 0l N
(ag ;3 R L YR D Membrane
—t & - " -f'\, ¢ - .

immune
evasion fusion and
viral entry

= Pre- —

activation by
furin

SARS-CoV-2 spike

Features of viral entry |SARS- |SARS- |Implications for SARS-CoV-2

Frequency of RBD High Low Immune evasion (hidden RBD)
standing up

Human ACE2-binding | Low High Enhanced entry (compensation for
affinity by RBD hidden RBD)

Pre-activation by furin | No Yes Enhanced entry into some types of
cells (compensation for hidden RBD)

Proc Natl Acad Sci U S A. 2020 May 26;117(21):11727-11734
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Angiotensin converting enzyme 2

(Metab%: syndrome

Angiotensin |

-
§ B @

Angiotensin-(1-7)lf

des-Arg®-Bradykinin| f
J

RAAS

Angiotensinogen Kininogen

| Renin | K
ACE2

Angiotensin-(1-9) PlAngiotensin I| |Bradykinin

ACE NEP ACE Kininase |
NEP
B2
ACE2

!

allikrein

ACE
Inactive
Fragments

Angiotensin-(1-7)| @ Angiotensin Il |des-Argg-Bradykinin|

[ N

Inactivation
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Hypertens Res 44, 1034-1036 (2021)
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Angiotensin converting enzyme 2

Bradykinin accumulation

38MAPK 1
- Smooth m. contraction

Tissue Plasma i 1 . .
e o | [k - Bronchoconstriction
,(-yl BREZ |
Lys-Bradikinin sradirin L2 | Intracellular signaling
| pathway
@ oD / Aldosterone System - Inflammatory cytokine
V\ Kinin Kallikrein V aggreagation
- inflammation

System
’ BRB1

Lung (2020) 198:867-877
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Neuronal mechanisms of hypersensitivity

Neuroinflammation Neuro-immune modulation

Immune cell
activation

Neuro-inflammation

ACE2 TLRs P2X2/3 TRPs TNFR \FrAR
' .y Receptoractivation

e

Neuro-immunemodulation

Glial cells
>

Neuropeptide release
Neurogenic inflammation

Neuron  Meuron
infection activation

Cough
Lancet Respir Med 2021; 9: 533-44
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Neuronal mechanisms of hypersensitivity

Neuroinflammation

ACE2 TLRs

-

2.

P2X2/3 -

- Recept

3,
14,

Neuro-inflammation

. Direct invasion of sensory neuron(vagal n.)

Every airway epithelium that vagal n.
Innervates

Interferons, glial-derived ATP ;mediator
Can explain “Long COVIDI19
syndrome” ;direct invasion of dorsal root
ganglion on vagal n.

Lancet Respir Med 2021; 9: 533-44
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Neuro-immune modulation

Neuro-immunemodulation

w1, Classic inflammatory cells
; Antiviral interferon, cytokine, prostanoid,
lipid mediator, ATP

2. Vagal neuronal activity elevation

3. Increased neuropeptides = inflammatory
cell recruitment

Lancet Respir Med 2021; 9: 533-44
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Neuronal mechanisms of hypersensitivity

Neuroinflammation

Neuro-inflammation
—> Direct injury/infection

AC!—Z2 TL‘RS P2X2/3 TRPs TNFR |FNAR
' ..y Receptoractivation

Neuro-immunemodulation
-—> Indirect injury

Lancet Respir Med 2021; 9: 533-44
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Management? Suggestion of management of chronic cough

1. Treat as you know
2. Neuromodulator ; gabapentin, pregabalin
3.Novel agent — no trials in COVID19

2. ATP-gated P2X3 receptor antagonist

3. Neurokinin-1 receptors (NK1Rs) antagonist

4.Sodium channel blocker.

Lancet Respir Med 2021; 9: 533-44



Post-pandemic (after COVID19)

e —

Novel agent for management of chronic cough

THE CATHOLIC UNIVERSITY OF KOREA

a4 CATHOLIC MEDICAL CENTER

2. ATP-gated P2X3 receptor antagonist

- v =~ B © 0 E o
o O Neuroactive inflammatory mediators O / j’:
0 O
o © O o 5
-V o

ACE2 TR P2X23 TRPs TNrR \oiag

‘A L o Receptor activation
f @& — 2
, 1 A Neuropeg

sensory C fibers of the vagus nerve

(7.1 to 3.0)

(-0.1 to 0.4) (2to16 more) (S5to 17 more) (2 to 23 more)

Confidence rating of CINeMA

Important Nonimportant Important

benefit difference harm

Highcertainty [IEEE DN Do
Moderate certainty (IS BN [T
Low certainty [N T [/

Very low certainty

CHEST, 2024, ARTICLES IN PRESS

Taste AEs related to Discontinuation
disturbance, treatment, due to AEs, Serious AEs,
24-h cough LCQ total absolute risk  absolute risk absolute risk absolute risk
frequency, Cough severity score, difference per difference per difference per difference per
% reduction VAS, points 100 patients 100 patients 100 patients 100 patients
(95% Crl)  mm (95% Crl)  (95% Cr) (95% Crl) (95% Crl) (95% Crl) (95% Crl)
No. of participantst | - 443 14 4,255 (14 4,107 (13 4,897 (1 4,870 (1 4,897 (16 4,897 (16
(No. of trialy | 4113019 255 (14) 107 (13) 897 (16) 870 (16) 897 (16) 897 (16)
Eﬁe“ﬁi’;:ﬁ:::i 33.1% -20.6 mm 2.7 points 5 per 100 19 per 100 3 per 100 3 per 100
Effects and risks in addition to placebo effect
. 5 more
Camlipixant (3 to 10 more)
Eliapixant 14.3 -4.0 0.1 3 more 1 more
1ap (5.4t025.1) (-83t0-0.8) (0.02100.1) {1 to 7 more) {0 to 2 more)
Filapixant 2 -12.0 0.4 4 more 23 more 0 moref
tap {811039.0) (-19.9t0o-51) (0.01to0.8) (IRCREN SN (10 to 55 more) (0 to 15 more)
. 281 =11.1 0.9 40 more 1 more
Rl 01 010356) (-14.7t0-80) (0.6t01.2) (30 to 53 more) (1 to 2 more)
Sivopixant =21 0.2 6 more 9 more 7 more 1 more

(0 to 3 more)
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Novel agent for management of chronic cogh
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2. ATP-gated P2X3 receptor antagonist

Gefapixant, a P2X3 receptor antagonist, for the treatment of
refractory or unexplained chronic cough: a randomised,
double-blind, controlled, parallel-group, phase 2b trial

Kyorf s
= Jaclyn A Smith, Michael M Kitt, Alyn H Morice, Surinder S Birring, Lorcan P McGarvey, Mandel R Sher, Yu-Ping Li, Wen-Chi Wu, Zhi Jin Xu,
David R Muccino, Anthony P Ford, on behalf of the Protocol 012 Investigators*

Efficacy and safety of gefapixant, a P2X, receptor antagonist,
in refractory chronic cough and unexplained chronic cough
(COUGH-1 and COUGH-2): results from two double-blind,
randomised, parallel-group, placebo-controlled, phase 3 trials

Lorcan P McGarvey, Surinder S Birring, Alyn H Morice, PeterV Dicpinigaitis, lan D Pavord, Jonathan Schelfhout, Allison Martin Nguyen, Qing L,
Anjela Tzontcheva, Beata Iskold, Stuart A Green, Carmen La Rosa, David R Muccino, Jaclyn A Smith, COUGH-1 and COUGH-2 Investigators™

Lancet Respir Med 2020; 8: 775-85
Lancet 2022; 399: 909-23
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Novel agent for management of chronic cough

2. ATP-gated P2X3 receptor antagonist

A Ml Placebo [ Gefapixant 15 mg twice per day
COUGH-1 (12 weeks)

B Gefapixant 45 mg twice per day
COUGH-2 (24 weeks)

1.0+

Main study pericd

(-392t016-82) (-2-39 t0 1823) (-1:75t0 17-46) (025 t01978)

—&— Placebo A 24-h cough frequency 24-h cough frequency
Gefapixant 15 mg twice per day z 100 1
4— Gefapixant 45 mq twice per da; ]
. p 45 mq per day 2 god fo.0% 4 _ Te%
= o0& % 65.ge, 562 6693 574
= = ] i 57-6%
= g 6o 46.2% 50-2% 511%
¥ B Rania 182
= 2%
- " 404 T 30-3% 31-6%
E=] a4
2 5
5 g 207 ]
& 5
0 = T T
30 50 30 50 70
Estimated difference vs Reduction (%) Reduction (%)
placebo (95% C1)
Gefapixant 15 mg twice per day 03 -18 -1.2 06 09 14
(-10-27 t010-31) (121010 878) (-10-35t0 7-78) (-6-80t0 8-10) (-7-06t0 8:68) (-5-92 to 8:65)
Gefapixant 45 mg twice per day 40 78 82 60 74 79
(-6-28t014-25) (-270t0 18-44) (-1-43t017-95) (-107 to 13-53) (-0-67101515) (0-24101538)
B
LcQ Cough severity Cough severity LCQ Cough severity Cough severity
100 - . diary . VAS - . diary VAS
£ : ' s ! _— !
4 H . 768 fi1%
3 i : 4 759 74-8% :
<] =3 g ST : 70-1% | 6915 :
% g 673%.  gram ; ; !
E §_| 60 61-3% : 6055 : i : 552% | ) ;3-3&&
2 - o a i sl L]
2 T 40 : you 1 KT 5 ' N
= z : 286% P31 : :
g 5 : : : :
=] D 20 H | - ! :
& E :
= !
21-3-point =1-3-point =2.7-point =30 mm =1:3-point =1-3-point =2.7-point =30 mm
increase reduction reduction reduction increase reduction reduction reduction
Estimated difference vs
placebo (95% C1)
Gefapixant 15 mg twice per day 84 97 77 55 55 6.0 55 104
(-1.83t0 18-65) (-0-90 t0 19-49) (177 t0 17-27) (-4-12t0 14.91) (073t010-29) (-1.25t0 12:94) (-2-65t0 13-60) (2:45t018-37)
Gefapixant 45 mg twice per day 66 83 79 98 66 83 141 123

(2241010-83) (121t01518) (596t02221) (435t02033)

Lancet Respir Med 2020; 8: 775-85
Lancet 2022; 399: 909-23
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EUROPEAN RESPIRATORY JOURNAL
ORIGINAL RESEARCH ARTICLE
A. MORICE ET AL.

@

Eliapixant (BAY 1817080), a P2X3 receptor antagonist, in
refractory chronic cough: a randomised, placebo-controlled,
crossover phase 2a study

Alyn Morice ©*, Jaclyn A. Smith ©%, Lorcan McGarvey?, Surinder S. Birring®, Sean M. Parker®, Alice Turner®,
Thomas Hummel ©7, Isabella Gashaw®, Lueder Fels®, Stefan Klein®, Klaus Francke® and Christian Friedrich®
Time weeks

0 1 2 3 0
| | |

Time weeks

1 2 3

Period A Placebo Eliapixant
10 mg
3-4-week
l : washout
) Eliapixant Eliapixant
Perlad B 200mg 750 mg

Eliapixant
10 mg

Placebo

Eliapixant Eliapixant
200mg  750mg

L

Mean change in cough severity
versus baseline %

(=5
-

Mean change in cough severity
versus placebo %

THE CATHOLIC UNIVERSITY OF KOREA

CATHOLIC MEDICAL CENTER

=10 4

-15

=20 -

-25 4

NS NS
Placebo

10 mg

p<0.05
50 mg

p<0.05
200 mg

-17.4

p<0.05
750 mg

Eliapixant dose

-5 -

-10

-15 -

-20 -

NS
10mg

p<0.05
50 mg

p<0.05
200 mg

-14.5

p<0.05
750 mg

Eliapixant dose

Eur Respir J Nov 2021;58(5) 2004240
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2. ATP-gated P2X3 receptor antagonist

Pharmaceutical Technology

FDA rejects MSD'’s gefapixant for chronic cough

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

2023.12. 21.

¥ FierceBiotech

Merck, with GSK in its rearview, suffers second FDA rejection
of cough drug gefapixant

Merck received its first FDA rejection for gefapixant, a P2X3 receptor antagonist

designed to treat chronic cough, at the start of last year.

2023.12. 21.

*, BioSpace

Merck’s Chronic Cough Drug Fails to Secure FDA Approval
for Second Time

<J Pharmaphorum

Bayer's pipeline takes a hit as it drops eliapixant

Bayer has abandoned development of its investigational P2X3 receptor antagonist

eliapixant, despite promising efficacy data in clinical...

2022.2.7.

Pl The Pharma Letter
Bayer discontinues clinical development of eliapixant

Bayer discontinues clinical development of eliapixant.

2022. 2. 4.

*, BioSpace

P2X3 Receptor Antagonist Field Murkier as Bayer Abandons
Program
After reviewing available data, Bayer decided to abandon its Phase || development of

eliapixant as the benefit-risk profile was not...

2022.2.7.

# FierceBiotech

Bayer ends work on cough med that passed phase 2b weeks
after FDA rejected Merck's drug
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Novel agent for management of chronic cough
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2. ATP-gated P2X3 receptor antagonist

0 European Respiratory Journal CALM'I
https://erj.ersjournals.com » content » suppl_66 3
Efficacy in SOOTHE, A Phase 2b Trial of BLU-5937 In ... Wisary Bfficacy Tesinsuut Paviod O

S8 Birring A& - 2022 - 102| 218 — Here we characterize the TDAEs and impact on efficacy in — 3 weeks 12 weeks 40 weeks
SOQTHE, a phase 2b trial of the selective P2X3 antagonist BLU-5937 in the treatment of RCC.

25 mg BID—n=225

. g 50 mg BID—n=225 Blinded Extension
0 European Respiratory Journal :
https://erj ersjourria\s,com » content » suppl_66 3 - ebo BID—nx225
Improvements in Awake Cough Frequency in SOOTHE, A ... ‘e :
JA Smith M= - 2022 - 42| 212 — SOOTHE was a phase 2b, dose-finding trial of BLU-5937 in wK 4 wx s WK 12
participants diagnosed with RCC, that demonstrated clinically and statistically significant... : : Primary
Screening Randomization Endpoint

0 European Respiratory Journal @ COUGH MEASUREMENT TIME POINTS
https://erj.ersjournals.com » content » suppl_66

Characteristics of Participants with Refractory Chronic Cough ... CALM-2

AH Morice M= - 2022 - 22| 218 — The SOOTHE study assessed the safety and efficacy of

BLU-5937 in a refractory chronic cough (RCC) population enriched for cough frequency. Primary Efficacy Treatment Period

— 3 weeks 24 weeks
@ European Respiratory Journal 25 mg BID—n=225
https://erj.ersjournals.com » content » suppl_65 : Run :
Improvements in cough severity and cough-related quality of ... S o i
SS Birring M= - 2021 - 52| 218 — Over a 16-day treatment period, cough severity and QoL Placebo BID—n=225
improvements in RELIEF favored BLU-5937, with greater benefits in subgroups that... : :
£ @- * RS - - @ = ®
: : WK 1 WK & w8 WK 12 WX 16 WK 20 WK 24

- = ) Primary
Screening Randomization

Homepage at Bellus health

@ COUGH MEASUREMENT TIME POINTS
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2. ATP-gated P2X3 receptor antagonist

Placebo-adjusted 24H cough frequency change from baseline Relative change from baseline in é"H cough frequency (ITT)

Mean change in LCQ score

at Day 28

Intent-to-treat analysis

Dose A p-value Mean and 95% CI

12.5 mg -21.1% 0.098 —
50 mg -34.4% 0.003 —®— x
200 mg -34.2% 0.005 —®—

4.0

35

3.0

25

-60 -40 -20 0 20 40 60%

- .

Camlipixant better Placebo better

* p < 0.005, two-sided

Mean change from baseline LCQ

F —=—12.5 mg BID

| —=—200 mg BID

~m»- Placebo

~-a—50 mg BID

*p <005

T T
Day 15 Day 28
Error bars represent SE

Mean change from baseline CS-VAS

N

§ 0.0% 0.0
3 0, -50 F
g -10.0% _
E
£
E. A
g -20.0% g 1%
3 s
3 @150 |
< 030.0% O s
g §-2o.o .
| o
§ -40.0% | _ o placebo 5
8 125 mg BID § -25.0 | ~=- Placebo
§ -50.0% | —s—s0omgBID = —=—12.5mgBID i
* —=— 200 mg BID -30.0 I —=—50mgBID
-60.0% . 3 —=&—200 mg BID *p <0001
o o B 30 : ;
Baseline Day 15 Day 28 Baseline Day 15 Day 28
* p < 0.005, two-sided Error bars represent SE
Responder rates in 24H Cough
Frequency at Day 28
80%
QPlacebo
70% 61% 62% @BLU-5937 12.5 mg BID
60% > @BLU-5937 50 mg BID
o, W BLU-5937 200 mg BID
50% 44% 48%
40%
30% }
20% |
10%
0%

230%

250%

270% Homepage at Bellus health
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Novel agent for management of chronic cough

2. ATP-gated P2X3 receptor antagonist

RESEARCH  OpenAccess ) 2 cougn fisquency o) 2 cougn reaueney
20 —
. . ® _
The P2X3 receptor antagonist filapixant = O z |
in patients with refractory chronic cough: z :
a randomized controlled trial : 5 20
Christian Friedrich!”, Klaus Francke', Surinder S. Birring?, Jan Willem K. van den Berg? Paul A. Marsden®, 5 5
Lorcan McGarvey, Alice M. Turner®, Pascal Wielders’, Isabella Gashaw', Stefan Klein' and Alyn H. Morice® -40 |
Substantially higher in vitro selectivity for P2X3 ———————— T E——
Placebo 20mg 80 mg 150 mg 250 mg 20mg 80mg 150mg 250mg
over P2X2 (data on fle, Bayer). i Fiapoant
c) VAS cough severity d) VAS cough severity
10 10
3 1
5 2 107
o 2
_30 —

T T T T T T T T T
Placebo 20 mg 80 mg 150 mg 250 mg 20mg 80mg 150mg 250 mg
Filapixant Filapixant
Respir Res 24, 109 (2023)
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2. ATP-gated P2X3 receptor antagonist

@

EUROPEAN RESPIRATORY JOURNAL
ORIGINAL RESEARCH ARTICLE
A. NIIMI ET AL.

Randomised trial of the P2X; receptor antagonist sivopixant

for refractory chronic cough

Akio Niimi', Junpei Saito?, Tadashi Kamei®, Masaharu Shinkai®, Hiroyuki Ishihara®, Mitsuaki Machida® and

Sayaka Miyazaki®

Screening period Treatment period 1 Washout period Treatment period2  Follow-up
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Post-pandemic (after COVID19)

3. Neurokinin-1 receptors (NK1Rs) antagonist

The Neurokinin-1 Receptor Antagonist
Orvepitant Is a Novel Antitussive Therapy

Novel agent for management of chronic coug

CATHOLIC UNIVERSITY OF KOREA

CATHOLIC M EDICAL CENTER

for Chronic Refractory Cough
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Novel agent for management of chronic coh
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B 3. Neurokinin-1 receptors (NK1Rs) antagonist
" Placebo Aprepitant " Pladeto Aprepitant Aprepitant for Cough in Lung Cancer

c D A Randomized Placebo-controlled Trial and Mechanistic Insights

=90 100 Jaclyn A. Smith'?*, Amélie Harle®***, Rachel Dockry', Kimberley Holt'?, Philip Russell®, Alex Molassiotis®,

% p=013 g 80 p=0.008 Janelle Yorke®®, Ryan Robinson’, Mark A. Birrell”®, Maria G. Belvisi’*®, and Fiona Blackhall®>*

5!_’40_ 2 60 - pd

g2 s ] Cough frequency improved with aprepitant, reducing by 22.2% (95%

s S confidence interval [CI], 2.8-37.7%) over placebo while awake (P =

Placebo  Aprepitan Placsbo  Aprepitant 0.03), 30.3% (95% CI, 12.7-44.3) over 24 hours (P = 0.002), and

E F 59.8% (95% CI, 15.1-86.0) during sleep (P = 0.081). Patient-

g p<0.001 ) p-0.010 reported outcomes all significantly improved.

g 30 1 E § ‘ \
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4. Sodium channel blocker;: NTX1175

EudraCT Number: 2020-004715-27 Sponsor Protocol Number:
NOC100-C-201

Start Date : 2021-02-03

Sponsor Name: Nocion Therapeutics, Inc.

Full Title: A Phase 2a, Randomised, Double-Blind, Placebo-Controlled, Two-Part Study to Assess the Efficacy,
Safety, Tolerability, and Pharmacokinetic Profiles of Inhaled Doses of NOC-100 in Adult Participants...

Medical condition: Cough

Disease: Version SOC Term Classification Term Level
Code
20.0 10038738 - Respiratory, thoracic and 10011224 Cough PT

mediastinal disorders

Population Age: Adults, Elderly Gender: Male, Female

Trial protocol: DE (Completed)

Trial results: (No results available)

EuraCT 2020-004715-27
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Summary

« Background
*PND->UACS

e Recent researches
-BTS2023; multifactorial, against use of PPI, nonsedating H1 antagonist, H-Z-&t

* Post-pandemic (after COVID19)
*Neuro-hypersensistivity — neuroleptics, novel agent
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