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100%, almost always successful ??

Step 1. azatadine/pseudoephedrine bid

→ No improving, step 2

→ Improving at 1 week but persistent, add nasal corticosteroid

Step 2. evaluation for asthma

→ 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
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Postnasal drip syndrome

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; 129:63S–71S
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Postnasal drip syndromeUpper Airway Cough Syndrome

Lancet 2008; 371: 1364–74
Otolaryngology–Head and Neck Surgery, Vol 134, No 4, April 2006
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Tuberc Respir Dis (Seoul). 2020 Jan;83(1):31-41
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Upper Airway Cough Syndrome

Tuberc Respir Dis (Seoul). 2020 Jan;83(1):31-41
2023년도 제6회 기침연구회 심포지엄

https://teachmeanatomy.info/wp-content/uploads/Anatomy-of-the-Paranasal-Sinuses-1024x489.png
Front. Pediatr. 2020 July 8:379
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Upper Airway Cough Syndrome

Tuberc Respir Dis (Seoul). 2020 Jan;83(1):31-41
Applied therapeutics: the clinical use of drugs. 10th ed
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Recent researches (after guideline)



BTS guideline ‘chronic cough in adult’

Thorax 2006;61(Suppl I):i1–i24
Thorax 2023;6(suppl 6):3–19

Recent researches (after guideline)

2006    → 2023



BTS guideline ‘chronic cough in adult’

Thorax 2006;61(Suppl I):i1–i24

2006 BTS Guidelines

•Terminology PNDS → UACS

•Symptoms and Diagnosis:

- 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.

Recent researches (after guideline)



BTS guideline ‘chronic cough in adult’

Thorax 2023;6(suppl 6):3–19

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

- Antibiotics should be avoided

- 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

Recent researches (after guideline)



BTS guideline ‘chronic cough in adult’

Thorax 2006;61(Suppl I):i1–i24
Thorax 2023;6(suppl 6):3–19

• Multifactorial 

• Antihistamine? PPI, antibiotics

• Cough hypersensitivity

Recent researches (after guideline)



PPIs should not be used to treat upper airway symptoms

BMJ 2021;372:m4903

Recent researches (after guideline)

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



PPIs should not be used to treat upper airway symptoms

BMJ 2021;372:m4903

Recent researches (after guideline)

High dose PPI ; lansoprazole 30mg bid for 16weeks

→primary analysis at 1st 16wk

→secondary analysis at 1yr



PPIs should not be used to treat upper airway symptoms

BMJ 2021;372:m4903

Recent researches (after guideline)



Non-sedating H1 receptor antagonist

ERJ Open Res 2023; 9: 00448-2023
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Non-sedating H1 receptor antagonist

ERJ Open Res 2023; 9: 00448-2023

Recent researches (after guideline)



Sanfeng Tongqiao Diwan

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

Recent researches (after guideline)



Sanfeng Tongqiao Diwan

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

Recent researches (after guideline)



miscellanous

Computer Methods and Programs in Biomedicine 210 (2021) 106395

Recent researches (after guideline)



miscellanous

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

Recent researches (after guideline)



Post-pandemic (after COVID19)



Post COVID19 cohort

Lung (2022) 200:161–168

Post-pandemic (after COVID19)



Respiratory Research (2023) 24:283 

Post-pandemic (after COVID19)

Post COVID19 cohort



Post-COVID19 cough

Post-pandemic (after COVID19)

Lancet Respir Med 2021; 9: 533–44



Post-COVID19 cough

Post-pandemic (after COVID19)

Lancet Respir Med 2021; 9: 533–44



Angiotensin converting enzyme 2

Post-pandemic (after COVID19)

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



Hypertens Res 44, 1034–1036 (2021)

Post-pandemic (after COVID19)

Angiotensin converting enzyme 2

RAAS KKS



Lung (2020) 198:867–877

Post-pandemic (after COVID19)

Angiotensin converting enzyme 2

Bradykinin accumulation

→Smooth m. contraction

→Bronchoconstriction

Intracellular signaling 

pathway

→Inflammatory cytokine 

aggreagation

→inflammation



Neuronal mechanisms of hypersensitivity

Post-pandemic (after COVID19)

Lancet Respir Med 2021; 9: 533–44

Neuro-inflammation

Neuro-immunemodulation



Neuronal mechanisms of hypersensitivity

Post-pandemic (after COVID19)

Lancet Respir Med 2021; 9: 533–44

Neuro-inflammation

1. Direct invasion of sensory neuron(vagal n.)

2. Every airway epithelium that vagal n. 

innervates

3. Interferons, glial-derived ATP ;mediator

4. Can explain “Long COVID19 

syndrome” ;direct invasion of dorsal root 

ganglion on vagal n.



Neuronal mechanisms of hypersensitivity

Post-pandemic (after COVID19)

Lancet Respir Med 2021; 9: 533–44

Neuro-immunemodulation

1. Classic inflammatory cells

; Antiviral interferon, cytokine, prostanoid, 

lipid mediator, ATP

2. Vagal neuronal activity elevation 

3. Increased neuropeptides → inflammatory 

cell recruitment



Neuronal mechanisms of hypersensitivity

Post-pandemic (after COVID19)

Lancet Respir Med 2021; 9: 533–44

Neuro-inflammation

Neuro-immunemodulation

→Direct injury/infection

→Indirect injury



Management? Suggestion of management of chronic cough

Post-pandemic (after COVID19)

Lancet Respir Med 2021; 9: 533–44

1.Treat as you know

2.Neuromodulator ; gabapentin, pregabalin

3.Novel agent – no trials in COVID19

1. Inhibitors of TRP channels

2.ATP-gated P2X3 receptor antagonist

3.Neurokinin-1 receptors (NK1Rs) antagonist

4.Sodium channel blocker.



Novel agent for management of chronic cough

Post-pandemic (after COVID19)

2. ATP-gated P2X3 receptor antagonist

sensory C fibers of the vagus nerve

CHEST, 2024, ARTICLES IN PRESS



Novel agent for management of chronic cough

Post-pandemic (after COVID19)

2. ATP-gated P2X3 receptor antagonist

Lancet Respir Med 2020; 8: 775–85
Lancet 2022; 399: 909–23
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Post-pandemic (after COVID19)

2. ATP-gated P2X3 receptor antagonist

Lancet Respir Med 2020; 8: 775–85
Lancet 2022; 399: 909–23



Novel agent for management of chronic cough

Post-pandemic (after COVID19)

2. ATP-gated P2X3 receptor antagonist

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



Novel agent for management of chronic cough

Post-pandemic (after COVID19)

2. ATP-gated P2X3 receptor antagonist

Homepage at Bellus health
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2. ATP-gated P2X3 receptor antagonist

Homepage at Bellus health



Novel agent for management of chronic cough

Post-pandemic (after COVID19)

2. ATP-gated P2X3 receptor antagonist

Respir Res 24, 109 (2023)

Substantially higher in  vitro selectivity for P2X3 

over P2X2 (data on fle, Bayer). 



Novel agent for management of chronic cough

Post-pandemic (after COVID19)

2. ATP-gated P2X3 receptor antagonist

Eur Respir J. 2022 Jun; 59(6)



Novel agent for management of chronic cough

Post-pandemic (after COVID19)

CHEST 2020; 157(1):111-118

3. Neurokinin-1 receptors (NK1Rs) antagonist

1.sodium channel blocker.

orvepitant 30 mg once daily



Novel agent for management of chronic cough

Post-pandemic (after COVID19)

Am J Respir Crit Care Med 203(6);737–745

3. Neurokinin-1 receptors (NK1Rs) antagonist

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

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

0.03), 30.3% (95% CI, 12.7–44.3) over 24 hours (P = 0.002), and 

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

reported outcomes all significantly improved. 



Novel agent for management of chronic cough

Post-pandemic (after COVID19)

4. Sodium channel blocker; NTX1175

EuraCT 2020-004715-27



Summary

• Background

•PND→UACS 

• Recent researches

•BTS2023; multifactorial, against use of PPI, nonsedating H1 antagonist, 편강탕

• Post-pandemic (after COVID19)

•Neuro-hypersensistivity – neuroleptics, novel agent
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