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The frequency of work-exacerbated asthma 
(WEA)

Reference %WEA (n employed
adults with asthma)

Saarinen et al
(Finland)

ERJ
2003

21% (n=  64)

Henneberger et al.
(Maine, USA)

Arch Env H
2003

25% (n= 969)

Henneberger et al.
(USA)

Occ Env Med
2006

24% (n= 557)



Case definition of WEA

Criterion 1: Pre-existing or concurrent asthma. 

Criterion 2: Asthma–work temporal relationship. 

Criterion 3: Conditions exist at work that can 

exacerbate asthma.

Criterion 4: Asthma caused by work (i.e., occupational 

asthma) is unlikely.

Henneberger  et al. Am J Respir Crit Care Med  2011;184:368–378
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Criteria for the diagnosis of RADS

• Documented absence of preceding respiratory complaints.

• Other types of pulmonary diseases were excluded.

• Onset after specific exposure incident or accident.

• Exposure to a gas, smoke, fume or vapour, present in high 
concentrations and with irritant qualities.

• Onset of symptoms within 24 hours of the exposure and persistence 
for at least 3 months.

• Symptoms clinically consistent with asthma, with cough, wheezing 
and dyspnea predominating.

• Appropriate challenge testing demonstrated increasing airway 
responsiveness.

• Pulmonary function tests may show airflow obstruction.



Cause di RADS

• Gas cloro, SO2, cloramine, NOx

• Acidi acetico, cloridrico, fluoridrico, 

• Alcali ammoniaca, idrazina

• Biocidi formalina, insetticidi, cloruro di Zn

• Alogenati Br-Cl-difluorometano, CFC, lacrimogeni

• Solventi percloroetilene

• Fumi incendi, dietilaminoetanolo

• Polveri WTC

• Sensibilizzanti isocianati, anidride ftalica

(Vandenplas et al. Allergy 2014)



SIMILARITIES:
Occupational asthma - RADS

• Symptoms

• Lung function (reversible airflow limitation, bronchial 
hyperresponsiveness)

• Persistence of functional and pathologic abnormalities



DISCREPANCIES:

 Occupational 
asthma 

RADS 

Onset latency no latency 

Inducing 
concentrations 
 

low high 

Genetic 
predisposition 
 

yes no 

Airway 
pathology 

Eosinophils 
Mast cells 
T lymphocytes 
Subepithelial fibrosis 
 

Epithelial damage 
Less cells 
More fibrosis 

Mechanism mostly immunologic unknown 

 

 



Pathology of occupational asthma

Epithelial cell 

damage

Subepithelial 

fibrosis

Inflammatory 

cells influx

eosinophils

mononuclear cells



• Loss of epithelial cells

• Subepithelial oedema

• Inflammatory cells (lymphocytes)

40 days

Allergy 1996;51:262-5



J Allergy Clin Immunol 2009;124:975-81

4-20 yr follow up

healthy control           irritant-induced asthma



Allergy 2014

Diagnostic algorithm for IIA
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ASMA A MECCANISMO IMMUNOLOGICO, CON LATENZA 

Agente causale Lavoratori a rischio 

Composti ad alto peso molecolare 

Farine di cereali Fornai, mugnai 

Allergeni derivati da animali Allevatori, tecnici di laboratorio 

Latice Operatori sanitari 

Pollini, insetti, miceti Agricoltori, giardinieri 

Enzimi proteolitici Produzione detersivi 

Amilasi, ovoproteine Fornai, cuochi 

Crostacei, pesci Industria alimentare 

Acari Agricoltori 

  

Composti a basso peso molecolare 
meccanismo IgE-dipendente 

Anidridi acide organiche Lavorazione resine epossidiche 

Metalli (platino, nichel) Saldatura, fonditura, placcatura 

  

Composti a basso peso molecolare 
meccanismo non IgE-dipendente 

Isocianati Verniciatori, uso di adesivi ed inchiostri, 
produzione e uso di resine poliuretaniche,  

Polvere di legno, ac. plicatico Falegnami 

Persolfati Parrucchieri 

Colofonia Saldatori in industria elettronica 

Cianoacrilati, metacrilati Uso di adesivi, dentisti, chirurghi 

Farmaci Operatori sanitari, industria farmaceutica 

Coloranti Industria tessile, pellicceria 

Glutaraldeide Operatori sanitari, endoscopisti 

Cobalto Metallurgia, pulitura diamanti 
 



H334 – Può provocare sintomi allergici o asmatici o 

difficoltà respiratorie se inalato

R42 può provocare sensibilizzazione per inalazione

H335 – Può irritare le vie respiratorie

R37 Irritante per le vie respiratorie

Regolamento CLP 1272/2008: 

• Frasi H (indicazione di pericolo) sostituiscono le frasi R



Causes of occupational asthma

http://www.csst.qc.ca/en/prevention/reptox/occupational-asthma

http://www.aoecdata.org/ExpCodeLookup.aspx

http://www.csst.qc.ca/en/prevention/reptox/occupational-asthma
http://www.aoecdata.org/ExpCodeLookup.aspx
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European network for the PHenotyping of 

OCcupational ASthma

(E-PHOCAS, EAACI)

Isocyanates
17%

Flour
31%

Wood
3%

Latex 3%

Others
28%

Vandenplas et al., Allergy 2019

Metals
4%

A
cr

yl
at

e
s 

3
%

Quat. 
ammonium

3.2%

Occupational asthma SIC-confirmed, 2006-2015 (n= 1167)



Incidenza di asma professionale in Italia

• Incidenza asma in adulti: 1.5-2 casi/1000/anno*
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Incidenza di asma professionale in Italia

• Incidenza asma in adulti: 1.5-2 casi/1000/anno*

• Forza lavoro in Italia (ISTAT 2012): 24 x 106

• 36000-48000 casi/anno

• PAR 15% work-related asthma (WRA)** = 5400-7200

• Stima conservativa OA 40% = circa 2500 casi/anno

*  De Marco et al. JACI 2002
**Balmes J et al.  Am J Respir Crit Care Med 2003
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Can Respir J 2011

Barriers to considering Barriers to diagnosing



Diagnosis of occupational asthma:
medical history

• Symptoms: chest (+ nasal and ocular)

• Onset of the disease

• Time relationship of symptoms with work-shift

• Job and products at work (safety data sheet)

sensitive but not specific



Algoritmo diagnostico dell’asma professionale (OA)

modificato da Vandenplas O et al. Diagnosing occupational asthma Clin Exp Allergy. 2017;47(1):6-18

3 4

https://www.ncbi.nlm.nih.gov/pubmed/27883240
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Algoritmo diagnostico dell’asma professionale (OA)

modificato da Vandenplas O et al. Diagnosing occupational asthma Clin Exp Allergy. 2017;47(1):6-18

https://www.ncbi.nlm.nih.gov/pubmed/27883240


Indications

1. Confirmation of the diagnosis of OA when other objective 
methods are not feasible, are less efficient, or have failed to 
provide definitive results.

2. Identification of the cause of OA when other objective methods 
are not feasible, are less efficient, or have failed to provide 
definitive results. 

3. The identification of a new (not formerly described) specific 
cause of OA.

4. Research into the mechanisms of work-related asthma. 

Eur Respir J 2014







OASYS-2 (Oasys Research Group, Midland Thoracic Society, UK):

work effect index (corrected) = 4





Asthma in the workplace
 

 

 

 

 

Occupational Asthma 

Variants 

Asthma 
exacerbated in 

the workplace 

VCD 
ODTS 

Eosinophilic bronchitis 

With a latency 

period 

Irritant-induced, 

RADS 



Bronchite eosinofila

Brightling C.E., CHEST 2006



JACI 1997



Case History (1)

•  48 yrs

• Non smoker

• Since 1982: boat painter using polyuretane paint containing
toluene diisocyanate (TDI)

• Since 2005: cough, sometime + breathlessness and chest
tightness, after few hours from occupational exposure, usually
when back home

• Improvement of symptoms away from work and worsening
upon returning to work



Case History (2)

• Thoracic examination: normal

• Chest X ray: normal

• Skin Prick test: negative

• Eosinophil blood count: normal

Spirometry: normal

Methacholine challenge (2006-11): PD20FEV1>1.44 mg

PEF monitoring: no work effect (OASYS index= 2.00)



FEV1 time course during SIC
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Markers of eosinophilic inflammation:
during SIC 
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Markers of eosinophilic inflammation:
follow-up 
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Cause di bronchite eosinofila
professionale

Agenti ad alto peso molecolare
Latice

Spore fungine (Hypsizigus marmoreus)

Acari minori

Farine

Amilasi

Bucillamina

Lisozima

Agenti a basso peso molecolare
Di-isocianati

Anidridi acide organiche

Cloramina

Resine epossidiche/stirene

Persolfato di ammonio

Fumi di saldatura dell’acciaio

Formaldeide

Acrilati 



Prognosi dell’asma professionale

• predire la prognosi?

• modificare la prognosi?



Eur Resp J 2012;39:529-45



Risk factors for a bad outcome of work-related asthma

(1) Royal College of General Practitioners (RCGP) three star system                  (Eur Resp J 2012;39:529-45)

Occupational exposure Evidence (1)

Duration a longer symptomatic exposure relates to a 
worse outcome

Moderate **

Type of agent HMW agents seem to cause longer 
duration of NSBHR

Moderate **



Eur Resp J 2012;39:529-45

Recommendation              (ATS GRADE System) Strength Evidence

1. Health practitioners should consider that an early

recognition and diagnosis of occupational asthma is

recommended since shorter symptomatic period after

diagnosis are associated with a better outcome.

Strong High

2. Smoking habit and atopy should not be taken into

account in assessing prognosis for medical legal

purposes.

Strong Moderate

3. More research is needed in order to assess the effects of

gender and type of asthmatic response to specific

bronchial challenge test on the outcome of occupational

asthma.

Strong Moderate



Risk factors for a bad outcome of work-related asthma

Host factor Evidence (1)

age older age is associated with poorer 
prognosis 

Moderate **

gender ? Contraddictory *

atopy no relationship Moderate **

smoking no relationship Moderate **

lung function lower lung volumes, higher NSBHR or  
specific response associated with poorer 
prognosis 

Moderate **

(1) Royal College of General Practitioners (RCGP) three star system                  (Eur Resp J 2012;39:529-45)



Age at diagnosis

Rachiotis et al, Thorax 2006

Prognosis of occupational asthma



Eur Resp J 2012;39:529-45

Recommendation              (ATS GRADE System) Strength Evidence

1. Health practitioners should consider that an early

recognition and diagnosis of occupational asthma is

recommended since shorter symptomatic period after

diagnosis are associated with a better outcome.

Strong High

2. Smoking habit and atopy should not be taken into

account in assessing prognosis for medical legal

purposes.

Strong Moderate

3. More research is needed in order to assess the effects of

gender and type of asthmatic response to specific

bronchial challenge test on the outcome of occupational

asthma.

Strong Moderate



Outcome of different management options

Options Outcome Evidence (1)

Persistent
esposure

Persistence of asthma and BHR,
accelerated FEV1 decline

Moderate **

Complete 
avoidance

Recovery in <1/3 of affected workers Strong***

Reduction 
exposure

Less beneficial than cessation Moderate **

Drug
treatment

Insufficient evidence for prevention of long-term
deterioration of asthma if exposure persists

Limited*

Personal
respiratory
protection

Partial improvement in the short-term Moderate **

(1) Royal College of General Practitioners (RCGP) three star system    Eur Resp J 2012;39:529-45



Chest. 2003;124:2372-2376

Outcome of Occupational Asthma in 

Patients With Continuous Exposure*

A 3-Year Longitudinal Study During Pharmacologic Treatment 

A. Marabini; A. Siracusa; R. Stopponi; C. Tacconi and G.Abbritti

Regular treatment with inhaled corticosteroids and long-acting 

bronchodilators seems to prevent respiratory deterioration over 

a 3-year period in workers with mild-to-moderate persistent OA 

who were still exposed at work to the environmental cause of 

their disease.

Sensitized to:

Flour = 3, 

TDI = 9, 

Wood = 7 

Cereals = 1



MANAGEMENT OF OCCUPATIONAL ASTHMA: CESSATION OR 
REDUCTION OF EXPOSURE? A SYSTEMATIC REVIEW OF AVAILABLE 
EVIDENCE

O.Vandenplas, H. Dressel, D. Wilken, J. Jamart, D. Heederik, P. Maestrelli, T. Sigsgaard, 
P. Henneberger, and X. Baur, on behalf of the ERS Task Force on the Management of 
Work-related Asthma*

Eur Respir J 2011; 38:804-11



MANAGEMENT OF OCCUPATIONAL ASTHMA: CESSATION OR 
REDUCTION OF EXPOSURE? A SYSTEMATIC REVIEW OF AVAILABLE 
EVIDENCE

O.Vandenplas, H. Dressel, D. Wilken, J. Jamart, D. Heederik, P. Maestrelli, T. Sigsgaard, 
P. Henneberger, and X. Baur, on behalf of the ERS Task Force on the Management of 
Work-related Asthma*

Eur Respir J 2011; 38:804-11



Outcome of different management options

Options Outcome Evidence (1)

Persistent
esposure

Persistence of asthma and BHR,
accelerated FEV1 decline

Moderate **

Complete 
avoidance

Recovery in <1/3 of affected workers Strong***

Reduction 
exposure

Less beneficial than cessation Moderate **

Drug
treatment

Insufficient evidence for prevention of long-term
deterioration of asthma, if exposure persists

Limited*

Personal
respiratory
protection

Partial improvement in the short-term Moderate **

(1) Royal College of General Practitioners (RCGP) three star system  Eur Resp J 2012;39:529-45



Eur Resp J 2012;39:529-45

Interventi:

• Diagnosi precoce

• Esposizione

• Trattamento
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Strategia per il reinserimento lavorativo 
dell’asmatico

Eziologia
asma

Trattamento
farmacologico

Interventi ambientali Idoneità a
precedente 
mansione

Professionale da 
sensibilizzanti

Sì Prevenire esposizione ad
agenti asmogeni

No

Professionale da 
irritanti

Sì Prevenire elevate 
esposizioni ad irritanti

Sì + sorveglianza 
sanitaria

Non professionale Sì Prevenire esposizione a 
irritanti, allergeni, altri 
‘triggers’

Sì + sorveglianza 
sanitaria

(dopo Smith & Bernstein, JACI 2009)



Eur Resp J 1988

• Asthmatic subjects (n=12), 

• PD20FEV1 1.47 mg/ml histamine

• Mean dust concentration 11.5 mg/m3



Sorveglianza sanitaria del lavoratore asmatico

• Anamnesi

– controllo della malattia: ACT

– aderenza al trattamento

– sintomi correlati al lavoro

• Spirometria

• Monitoraggio PEF (non validato)



L’asma correlata al lavoro

Sommario

• Classificazione: OA + WEA, IIA, Br. eosin.

• Eziologia:

• LMW

• HMW

• Sotto-stima/notifica

• Diagnosi

• Prognosi

• Reinserimento

• Sorveglianza sanitaria



Szram J, Cullinan P, Curr Op Allegy Clin Immunol, 2013

Medical surveillance for the 

prevention of occupational asthma

Strumenti

• Questionari/anamnesi:
- validazione
- accuratezza risposte

• Spirometria:
- sensibile per:

- malattie ≠ asma
- cattiva qualità sul campo

• Test immunologici:
- quando disponibili


