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Classification of Work-Related Chronic Cough

• Work-related rhinitis and upper airway cough

• Occupational eosinophilic bronchitis

• Work-related asthma

• Work-aggravated asthma

• Occupational asthma

• Allergic occupational asthma

• Irritant-induced occupational asthma

• Hypersensitivity pneumonitis

• Occupational ILD

• Laryngeal disorders

Chest. 2006;129(1 Suppl):186S-196S
Allergy. 2014;69(3):292-304. 



Epidemiology

• Workplace exposures contribute to of adult respiratory diseases

• 16% of adult asthma, 14% of COPD, and 13% of chronic bronchitis

• The population attributable risk of WRCC is estimated at 4% to 18%

• High-exposure cohorts show increased prevalence rates – e.g. stone cutters (66.5%), sewage workers (34%)

• Rescue workers exposed to highly alkaline dust at World Trade Center collapse (10–29.1%)

Chest. 2006;129(1 Suppl):186S-196S
Allergy. 2014;69(3):292-304.

Am J Respir Crit Care Med. 2019;199(11):1312-1334. 



Pathophysiology of Occupational & Environmental Cough

• Direct vs. Indirect 

• Direct effects → Particle or gas itself stimulate cough receptors 

• Indirect effect → Associated with secondary infectious or 

noninfectious sinusitis, bronchitis, 

and cough-variant asthma. 

• Sensitizers vs. Irritants

• Anatomic/disease specific pathophysiology

Chest. 2016;150(4):894-907.
Allergy. 2014;69(3):292-304. 



• Airway inflammation

• Inflammatory cells (eosinophils, mast cells, neutrophils) by chronic irritant exposure

• Inflammatory mediators (histamines, prostanoids, substance P, etc.) 

• Enhance cough reflex at sensory level

• Direct cause of TRPV-1 stimulation

• Airway remodeling

• Inflammatory cytokines and eosinophil mediators damage epithelial linings and expose sensory nerves.

• Goblet cell hyperplasia

• Stimulate cough through the resultant mucous hypersecretion

• Impair mucociliary clearance

Chest. 2016;150(4):894-907.
Allergy. 2014;69(3):292-304. 



• TRPV1 & TRPA1 receptor modulation

• Direct activation by environmental pollutants (isothiocyanate, acrolein, other aldehydes) 

• Activation by secondary produced irritants and inflammation

• Upregulation of transient receptor potential channels 

Life Sci. 2016;151:157-166.
Allergy. 2014;69(3):292-304. 



Work-Related Rhinitis and Upper Airway Cough

• Common symptoms
• Sneezing, nasal pruritus, rhinorrhea, cough – work relation

• May accompanied with conjunctivitis and/or asthma

• No consensus on the definition of work-related rhinitis
• Mostly based on temporal relationship

• Higher prevalence than occupational asthma, often preceding

• Allergic vs. non-allergic (irritant-induced rhinitis)

• Low-molecular weight chemical sensitizers 
• Difficult to diagnose due to less commonly IgE-mediated

• Diagnosis
• Immunologic tests (low sensitivity~ 42%)

• Skin prick test

• Specific IgE

• Nasal provocation test (gold standard)

Respir Res. 2009 Mar 3;10(1):16.



Work-Related Asthma

• Work-aggravated asthma

• Pre-existing asthma, aggravated by non-specific factors in workplace

• Extreme temperature, humidity, exertion, workplace stress/anxiety, exposure to dust/fumes

• Occupational asthma

• Caused by airborne exposures in working environment

• About 16% of adult-onset asthma

Thorax. 2022;77(5):433-442.



Occupational Asthma

• Causes

• Sensitization

• Over 400 causes of OA has been described

• High molecular weight agents vs. low molecular weight agents

• Requires a period of repeated allergen exposure

• “latent period” may exist but highly variable, ranging from a few weeks to many years

• Irritant-induced asthma

• Accidental high exposure to respiratory irritant agent

• “World Trade Center cough”

• Risk factors of OA

• Level of exposure

• Underlying allergic tendency

• Cigarette smoking 

• Genetic polymorphisms

Thorax. 2022;77(5):433-442.



Thorax. 2022;77(5):433-442.



Diagnosis of occupational asthma

• History taking plays a key role

• Suspicion of work relation → neutral questions

• Full occupational history if OA is suspected

• However, history alone is not sufficient

• Spirometry

• FEV1, FVC, PEF with bronchodilator testing

• Lose sensitivity over time after exposure

• FeNO, sputum eosinophil

• Limited study in OA diagnosis

• May be useful in HMW agents than LMW agents

Thorax. 2022;77(5):433-442.



• Serial Peak Expiratory Flow recordings

• Cheap and simple first-line approach

• May be positive in work-aggravated asthma and occupational HP

• High sensitivity (75%) and specificity (79%)

• OASYS-2: Analyze via computer-generated system. Score >2.5 indicates highly significant work-related variability 

Thorax. 2022;77(5):433-442.



• Minimum requirements for serial PEF

• Frequency: Record at least 4 times daily 

• Duration: At least 3 weeks 

• At least 3 consecutive days at work

• 3 series of working/away periods

• Maintenance of medication should be constant

• Other diagnostic tests

• Immunologic tests

• Skin prick or specific IgE

• Useful in HMW (enzymes, laboratory animals, latex, wheat)

• Nonspecific bronchial challenge test

• Relatively low sensitivity for OA (36-64%)

• Airway reactivity resolves within a few days off work

• Specific inhalation/workplace challenge

• Not widely available

Thorax. 2022;77(5):433-442.



Management of occupational asthma

• Pharmacologic management is same as asthma unrelated to work

• Workplace intervention

• In most cases, non-exposed work role is not available

• Receiving standard asthma medication with same or reduced level of exposure is acceptable

• Respiratory protective equipment: simple and cheap, but least effective measure

• Prognosis

• Cessation of exposure 

• 25-30% full recovery

• 30-35% reduction of symptoms

• 14 times higher risk of unemployment

• Continued exposure

• 80% without improvement or worsening 

despite pharmacologic therapy

• Increased risk of FEV1 decline (~100ml/yr)

Thorax. 2022;77(5):433-442.
Lancet Respir Med. 2017;5(5):445-455.



Occupational Eosinophilic Bronchitis

• Diagnosis relies on demonstration of eosinophilic airway inflammation

• Test at the end of a working week, with reduction of sputum eosinophilia during periods off work

• More than 3% increase of sputum eosinophil after specific inhalation challenge

• FeNO change after challenge: low sensitivity (43%), high specificity (90%)

J Allergy Clin Immunol Pract. 2021;9(2):937-944.e4.



J Allergy Clin Immunol Pract. 2021;9(2):937-944.e4.



Occupational HP/ILD

Allergy. 2016;71(6):765-779



Occupational HP/ILD

J Intern Med. 2023;294(6):798-815.



Vocal Demand and Laryngeal Trauma

• Phonation is a major cough trigger in ~33% of chronic cough patients

• Cough induces mucosal edema and vocal fold trauma

• Occupational consideration: high vocal cord demand

• Teachers

• Singers

• Call-center operators

• Management requires speech therapy and voice retraining

Chest. 2016;150(4):894-907.



General Environmental Exposures and Chronic Cough

• Non-occupational indoor exposure

• Air pollutants

• Cigarette smoking



Non-occupational Indoor Exposure

• Common allergens

• Dust mite, animal, cockroach, fungi, and pollen

• Water damaged building

• Increased respiratory symptoms, associated with dust mite, endotoxin, or fungi

• Indoor biomass

• Cooking or heating

• Usually in developing countries and rural area

• Low-level respiratory irritants

• Cough and asthma-like symptoms are relatively common component of sick building syndrome

Chest. 2006;129(1 Suppl):186S-196S



Air pollutants

Environ Res. 2026;297:124108.



Air pollutants

• Long-term exposure to ozone and respiratory symptoms

Respir Res. 2026;27(1):138. 



Cigarette smoking

• Cigarette smoking itself decreases cough reflex sensitivity

• Capsaicin sensitivity recovers in 2 weeks after smoking cessation

• Cascade of inflammatory cell recruitment, especially of neutrophils, activation, and mediator release 

→ Apoptosis and necrosis of epithelial cells

→ Mucus secretion

Respir Med. 2012;106(3):406-412



Cigarette smoking

• Secondhand or environmental smoking

• Air-diluted sidestream smoke + exhaled mainstream smoke

• Generated at lower temperature (400 °C vs. 900 °C)

• Median particle size is smaller 

• Associated with various respiratory symptoms and morbidities

• Nasal irritation

• Middle ear disease

• Cough, phlegm, wheezing

• Persistent effect on lung function in childhood exposure

Chest. 2016;150(4):894-907.



E-cigarette and Cough

• Single use of E-cigarette decreases cough reflex sensitivity

• Nicotine

• Rapid-onset cough inducing effect in periphery

• Delayed cough reducing effect in central

Chest. 2016;149(1):161-165.



E-cigarette and cough

• E-cigarette additionally contains solvent (propylene glycol) and flavorings (diacetyl, diketone)

• Cytotoxicity and proinflammatory effect

• Increased bronchitis symptoms

• Associated with asthma risk

• Bronchiolitis obliterans, acute lung injury, and lipoid pneumonia are reported

Am J Respir Crit Care Med. 2017;195(8):1043-1049.



Take Home Message

• Almost every respiratory disease has an occupational equivalent

• Rhinitis, asthma, eosinophilic bronchitis, COPD, HP, ILD, lung cancer, etc.

• Diagnosis begins with suspicion and history taking

• However, confirmation of diagnosis often requires more than history

• Exposure intervention may improve prognosis

• Elimination > Substitution >> Respiratory protective equipment

• Non-occupational environmental causes
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