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Definition of Cough

• All coughs are acute at the outset; 

- the duration of the cough is important because it suggests the likely 
cause.

• Acute cough lasts for less than 3 weeks, 

• a subacute cough 3 to 8 weeks, and 

• a chronic cough more than 8 weeks.

• The 8-week duration is based on data suggesting that postinfectious 
coughs due to viral, mycoplasma, or chlamydophila infections should 
not last longer.



Definition of Cough

• Phenotypes of chronic cough ; Explained
• Asthmatic cough/eosinophilic bronchitis

• Reflux cough

• Upper airways cough syndrome/postnasal drip syndrome

• Iatrogenic cough

ERJ 2020 55(1): 1901136
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Definition of Chronic cough

• Unexplained Chronic Cough (UCC)
• 환자가 가이드라인에 따른 완전한 검사를 모두 받았음에도 불구하고, 기침의 원인이 

확인되지 않은 경우

⇒ 원인 불명으로 남아 있는 상태

• Explained but Refractory Chronic Cough (RCC)
• 천식, GERD, UACS 같은 기침 관련 질환이 진단되었으나 표준 치료를 했음에도 불구

하고 기침이 지속되는 경우

⇒ 원인은 있지만 치료에 잘 반응하지 않는 상태

• Unexplained Refractory Chronic Cough
• 진단적 검사에서도 원인이 밝혀지지 않고, 경험적 치료에도 반응하지 않는 경우.

⇒ 원인 규명도 안 되고, 치료도 듣지 않는 상태

N Engl J Med 2025;392:1203-14.



Prevalence of chronic cough

• Chronic cough affects ~10% of adults in various general populations. 

• The prevalence of chronic cough is higher in Europe, America and 
Australia (10–20%) than in Asia (<5%).

Nat Rev Dis Primers. 2022 Jun 30;8(1):45.



Prevalence of chronic cough

• Westernized countries is close to 5% of the general population
• 5.0% in the USA, 

• 5.5% in Spain and 

• 4.8% in France.

• Refractory chronic cough is estimated to account for approximately 15% 
of cases among chronic cough patients.

Drugs (2024) 84:763–777
J Allergy Clin Immunol Pract. 2021;9(11):4037–44 (e4032).

Chron Respir Dis. 2022;19:14799731221098722.
ERJ Open Res. 2024;10(2):00806.



Prevalence of chronic cough, Korea

• The point prevalences of acute, subacute, and chronic cough were 2.5 ±
0.2%, 0.8 ± 0.1% and 2.6 ± 0.2%, respectively.

• A total of 610 patients (66.9% women; median age 59.0 years) were 
recruited from 18 centers, with 176 being RUCC patients (28.9%).

Lung. 2023 Oct;201(5):477-488.



Symptom vs. Disease

• Unlike cough, which is a symptom, many experts consider that chronic 
cough should be seen as a disease.

• The current International Classification of Diseases (ICD) does not yet 
include a diagnosis of “chronic cough”; only the symptom code for 
“cough” exists.

• This reflects the traditional perspective that cough is merely a symptom 
of other diseases.

• Inevitably leads to the problem that no drug has, to date, been 
approved or institutionalized as a treatment specifically for “chronic 
cough.



Paradigm shift of chronic cough



Paradigm shift of chronic cough



Mechanism of cough

N Engl J Med 2025;392:1203-14.
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Cough hypersensitivity syndrome

• Most patients with chronic cough exhibit cough hypersensitivity 
syndrome

• Increased neural responsivity to a wide range of mechanical, chemical, 
or thermal stimuli.

• Leads to excessive coughing in response to innocuous triggers.

• Proposed by the ERS to emphasize the clinical relevance of the intrinsic 
neurological processes in chronic cough.



Cough hypersensitivity syndrome

• Peripheral Mechanisms
• Airway sensory afferents via the vagus nerve:

• Aδ fibers – respond to mechanical/acidic stimuli.

• C fibers – respond to chemical, inflammatory, and irritant stimuli.

• Increased expression of multiple receptors and ion channels:
• TRP channels (TRPV1, TRPA1, TRPM8)

• P2X3 purinergic receptors (ATP-mediated)

• ASICs, bradykinin, prostaglandin receptors

• Chronic inflammation and epithelial injury → enhanced receptor 
expression and peripheral sensitization → excessive cough to innocuous 
stimuli



Cough hypersensitivity syndrome

• Central Mechanisms
• Cough is not just a brainstem reflex

• Signals reach midbrain and cortex, where they are amplified

• Similar to neuropathic pain : 
• Central sensitization → hypersensitive cough pathways

• Weak inhibition → cannot suppress cough effectively

• Explains why cough persists even when underlying diseases are treated.



Hypertussia and allotussia

• Increased response to a cough stimulus(hypertussia)

• A cough response to a normally non-cough stimulus (allotussia)

Pain management in Older Adults, 2018

Adapted from Jaclyn Smith ERS 2022



Hypertussia in Refractory Chronic Cough

Holt et at Thorax;69:Suppl2 A77



• 20 RCC/UCC (10:10 M:F) and 21HV (10:11 M:F) were recruited.

• 4 single inhalations of ascending concentrations of capsaicin (0.48 - 1000mM), and 
citric acid (0.03-4M), descending osmolarities of buffered hypotonic saline (300, 250, 
200, 150, and 100 mOsm/kg, pH 7.0), and 0.9% saline control.

Am J Respir Crit Care Med 2022;205:A2809



Hypertussia and Allotusia in Refractory Chronic cough

Am J Respir Crit Care Med 2022;205:A2809

Hypertussia

Allotusia



• Evaluation and Management



N Engl J Med 2025;392:1203-14.



Current management steps and treatment options

• Multimodal speech therapy

• Pharmacologic neuromodulation

• Pharmacologic antagonists

• Addressing reactive anxiety and depression



Multimodal speech therapy

• Multimodal speech therapy led to greater decreases in cough-related 
symptoms and improvements in quality of life. 

• As originally reported by Vertigan et al. in 2006, the therapy consisted 
of education, cough suppression techniques, and breathing exercises. 

• The presence of cortical activations that modulate subcortical and 
brain-stem activities in response to cough stimuli may explain the 
success of this intervention, although the mechanism is not known



Speech Management



Pharmacologic neuromodulation

• Centrally acting neuromodulators
• Effective in RCTs: amitriptyline, gabapentin, morphine, baclofen, nalbuphine

• Combination therapy: speech therapy + pregabalin → better outcomes

• Adverse effects → must discuss risks/benefits with patients, reassess regularly

• Cautions
• In COPD, gabapentinoids (gabapentin, pregabalin) ↑ risk of severe exacerbations 

(39% higher vs controls)

• Careful consideration required in COPD patients

• Other approaches
• Superior laryngeal nerve block: small RCT showed QoL improvement, but evidence 

limited (short duration, small sample, no speech therapy)



Expert Opin Pharmacother. 2020 Aug;21(11):1345-1358.

Eur J Intern Med. 2020 Nov;81:15-21.



Pharmacologic antagonists

• Effective pharmacologic antagonists of the vagal signaling 
underlying cough hypersensitivity would be highly 
desirable for patients with truly unexplained or refractory 
chronic cough, barring serious adverse effects. 

• Since heterogeneous mechanisms may underlie 
unexplained or refractory cough, multiple types of 
antagonists may be required to effectively treat different 
subpopulations of patients.

• Although antagonism of transient receptor potential cation 
channels (TRPV1 and TRPA1) on vagal C fibers showed 
initial promise in animal models, such antagonists did not 
significantly attenuate cough in clinical trials





• Double-blind, randomized, parallel-group, placebo-controlled, phase 3

• COUGH-1 ; 156 care sites in 17 countries, 12 weeks with a 40-week 
blinded extension period.

• COUGH-2 ; 175 sites in 20 countries, 24 weeks with a 28-week blinded 
extension period.

• 1:1:1 – placebo: gefapixant 15mg BID: gefapixant 45mg BID

Lancet 2022; 399: 909–23





Lancet 2022; 399: 909–23







Adverse events



• Randomized, double-blind, parallel-group, placebo-controlled, dose-finding efficacy 
and safety study at 99 centers in 19 countries.

• Adults aged ≥ 18 years with RCC lasting ≥ 12 months, with persistent cough for ≥ 8 
weeks before screening, and with cough severity ≥ 40 mm measured on a 100 mm 
visual analog scale (VAS) at screening

• The primary efficacy endpoint was change from baseline in 24-h cough count after 12 
weeks of intervention.

Lung. 2023 Jun;201(3):255-266.



• The primary efficacy endpoint was change from baseline in 24-h cough count after 12 
weeks of intervention.

• Secondary efficacy endpoints included: 
• the percentage of participants with ≥ 30% reduction from baseline 24-h cough count after 12 weeks;

• change from baseline 24-h cough count after 2, 4, and 8 weeks; 

• change from baseline awake cough count per hour after 2, 4, 8, and 12 weeks; 

• change from baseline cough severity after 12 weeks measured by the cough severity VAS; 

• the percentage of participants with ≥ 30-scale unit reduction from baseline after 12 weeks measured 
by the cough severity VAS; 

• change from baseline cough related QoL after 12 weeks measured by the LCQ; 

• and the percentage of participants with ≥ 1.3-point increase from baseline after 12 weeks measured by 
LCQ total score

Lung. 2023 Jun;201(3):255-266.



Results

Lung. 2023 Jun;201(3):255-266.



Lung. 2023 Jun;201(3):255-266.



Adverse effects

• This DILI contributed to the need for intensified liver 
monitoring in clinical trials with eliapixant and the 
subsequent discontinuation of the entire development 
program in all indications by Bayer AG.

Lung. 2023 Jun;201(3):255-266.



• Multicenter, randomized, double-blind, placebo-controlled, parallel-
group, dose-finding trial

• aged 18–80 years with persistent cough of>1 year

• an awake cough frequency of>25 coughs/h (main population)

• score>40mm on the cough severity visual analog scale

• Primary Efficacy Endpoint
• Change from baseline to Day 28 in 24-hour cough frequency

Am J Respir Crit Care Med. 2025 Jun;211(6):1038-1048.
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Conclusion - Camlipixant

• Reduced cough frequency, 

• Improved patient-reported outcomes

• Acceptable safety profile

• The potential to be a new treatment option for patients with RCC who 
currently have limited treatment options. 

• The ongoing global, multicenter phase 3 CALM-1 (A 52-Week Study of the Efficacy 
and Safety of BLU-5937 in AdultsWith Refractory Chronic Cough; ClinicalTrials.gov 
identifier NCT05599191) and CALM-2 (A 24-Week Study of the Efficacy and Safety of 
BLU-5937 in Adults With Refractory Chronic Cough; ClinicalTrials.gov identifier 
NCT05600777) trials will provide further insights into the efficacy and safety of 
camlipixant in this underserved patient population.



Addressing reactive anxiety and depression

• Reactive anxiety, depression, or both can develop as 
complications of unresolved chronic cough and should be 
addressed if present. 

• These cough related complications are ameliorated when the 
cough improves.



Summary

• Chronic cough is a distinct clinical syndrome, not merely a symptom

• Cough hypersensitivity underlies the pathophysiology
• Peripheral sensitization (Aδ, C fibers, receptor upregulation)

• Central sensitization (brainstem + higher cortical amplification)

• Management requires a multimodal approach
• Speech therapy to enhance voluntary cough control

• Pharmacologic neuromodulation for refractory cases

• Novel therapies (e.g., P2X3 antagonists) show promise, but safety challenges 
remain

• Future direction: Towards personalized treatment and endotyping of 
cough



• 감사합니다
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