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Occupational Asthma (OA) is a form of asthma associated with 
work or a hobby involving inhalation of a chemical, allergen, or 
irritant which is aerosolized as dust or fumes. Occupational asthma 
symptoms have been observed among workers (e.g., bakers, grain 
×ÏÒËÅÒÓɊȟ ÅÖÅÎ ÄÁÔÉÎÇ ÂÁÃË ÔÏ ÁÎÃÉÅÎÔ ÔÉÍÅÓȢ /! ÍÁÙ ÏÎÌÙ ÁǟÅÃÔ Á 
small percentage of the population; however, it is a serious problem 
which can lead to permanent lung damage. 
	 /ÃÃÕÐÁÔÉÏÎÁÌ ÁÓÔÈÍÁ ÁǟÅÃÔÓ ÔÈÅ ÂÒÏÎÃÈÉÁÌ ÔÒÅÅȟ ÒÅÓÕÌÔÉÎÇ ÉÎ 
symptoms that mimic those of bronchial asthma (e.g., coughing, 
wheezing, dyspnea, and chest congestion) and is associated with airway 
obstruction and/or airway hyper-responsiveness. These symptoms may 
also be accompanied by typical allergy symptoms such as itchy eyes, 
itchy nose and sneezing when OA is IgE-mediated. 
	 There are many types of OA, and it is now understood that there is 
more than one possible mechanism involved in its development.  
	 Unlike most cases of bronchial asthma (which usually respond 
to treatment and may be reversible), OA with long-term exposure to 
workplace allergens and irritants can  lead to a chronic, irreversible 
form of asthma that is unresponsive to medication, even when the 
ÐÁÔÉÅÎÔ ÉÓ ÎÏ ÌÏÎÇÅÒ ÅØÐÏÓÅÄ ÔÏ ÔÈÅ ÏÒÉÇÉÎÁÌ ÏǟÅÎÄÉÎÇ ÁÇÅÎÔȢ  
	 The common form of allergic bronchial asthma is often provoked 
by common aeroallergens found at home and outdoors during the 
pollen season. In contrast, OA is associated with the inhalation of 

ÓÐÅÃÉПÉÃ ÁÎÄ ÐÏÔÅÎÔ ÁÉÒÂÏÒÎÅ ÁÇÅÎÔÓ ÕÎÉÑÕÅ ÔÏ ÔÈÅ ×ÏÒËÐÌÁÃÅȢ 

Symptoms of  OA can include:

Coughing Itchy eyes

Wheezing Itchy nose

Chest tightness Sneezing

Shortness of  breath Congestion

	 In addition to a new onset of asthma symptoms at work in a 
previous non-asthmatic individual, some patients with pre-existing 
asthma may notice that their symptoms are triggered or worsened 
×ÈÉÌÅ ÁÔ ×ÏÒËȢ 4ÈÉÓ ÍÁÙ ÂÅ ÄÕÅ ÔÏ ÅØÐÏÓÕÒÅ ÔÏ ÎÏÎȤÓÐÅÃÉПÉÃ ÁÉÒÂÏÒÎÅ 
irritants or inhaled allergens to which the patient is already sensitive.	
 
	 In addition, asthmatic patients may also develop new sensitivities 
ÏÒ ÌÕÎÇ ÄÁÍÁÇÅ ÄÕÅ ÔÏ ÉÎÈÁÌÅÄ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÁÇÅÎÔÓ ÕÎÉÑÕÅ ÔÏ ÔÈÅ 
workplace.  
	 The following section details the known mechanisms at work in 
the development of OA.
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There are at least two major mechanisms involved in the 
development of OA: 
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1. �The most  common type of OA occurs after prolonged exposure 
to workplace allergens. During this time, the patient becomes 
sensitized to the inhaled workplace agent. The initial period in 
which the patient is symptom-free is called the latency phase, 
which can sometimes last for years. During this period, the patient 
has no asthma symptoms as the immunologic hypersensitivity to 
the workplace allergen is developing. The mechanism is mostly 
IgE-mediated, and the patient may also develop typical allergy-like 
symptoms that include itchy eyes, itchy nose and sneezing prior to 
or during the presentation of asthma symptoms. Early in the course 
of OA, asthma symptoms usually lessen or resolve when the patient 
is not at work, especially during evenings, weekends, and vacations. 

Immunologic sensitization to a workplace agent in this form of OA 
is mostly due either to high molecular weight (HMW) agents (e.g., 
ПÌÏÕÒȟ ÁÎÉÍÁÌ ÐÒÏÔÅÉÎɊȟ ÏÒ ÌÅÓÓ ÏÆÔÅÎȟ ÔÏ low molecular weight (LMW) 
agents (e.g., chemicals such as isocyanates). The mechanism for 
HMW sensitization is usually IgE-mediated, while the mechanism 
for LMW sensitization is often a result of T-cell mediation (cellular 
hypersensitivity). 

2. �The less common type of OA results from exposure to high levels 
of airborne irritants in the workplace. Symptoms begin soon after 
entering the new work environment, with little to no latency 
period. Since there is no underlying immunologic mechanism or 
sensitization (latency) period, symptoms result from direct irritation 
or damage to the airway. This presentation is often referred to as 
reactive airway dysfunction syndrome (RADS), or irritant-induced 
asthma (IrIA), which is mentioned in the next section.
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Â Immunologic: IgE-mediated sensitization 
HMW agents (e.g., animal proteins) have the size and molecular 
weight to act as complete allergens; therefore, they can elicit a 
ÓÐÅÃÉПÉÃ )Ç% ÒÅÓÐÏÎÓÅ ÔÏ Á ×ÏÒËÐÌÁÃÅ ÁÌÌÅÒÇÅÎ ɉÆÏÒ ÅØÁÍÐÌÅȟ ÂÁËÅÒȭÓ 
ÁÓÔÈÍÁ ÉÓ Á ÓÐÅÃÉПÉÃ )Ç% ÒÅÓÐÏÎÓÅ ÔÏ ÁÉÒÂÏÒÎÅ ПÌÏÕÒɊȢ )Î ÔÈÉÓ ÅØÁÍÐÌÅȟ 
sensitization is not immediate, but it follows a latency period that 
can last years. Although IgE sensitization is usually the result of 
HMW allergen exposure, a few LMW agentsȟ ÃÌÁÓÓÉПÉÅÄ ÁÓ haptens or 
incomplete allergens (e.g., platinum salts), can also cause a similar 
reaction. LMW haptens can act as sensitizers when they combine with 
body proteins to form complete allergens. Such allergens then behave 
ÁÓ (-7 ÁÌÌÅÒÇÅÎÓȟ ÔÈÕÓ ÅÌÉÃÉÔÉÎÇ ÔÈÅ ÐÒÏÄÕÃÔÉÏÎ ÏÆ ÓÐÅÃÉПÉÃ )Ç% ÁÇÁÉÎÓÔ 
ÔÈÅ ÏǟÅÎÄÉÎÇ ×ÏÒËÐÌÁÃÅ ÁÌÌÅÒÇÅÎȢ

Â Immunologic: Non-IgE mediated sensitization  
LMW chemicals (e.g., isocyanates, plicatic acid/western cedar) that 
ÉÎÄÕÃÅ /! ÁÒÅ ÎÏÔ ÕÓÕÁÌÌÙ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÓÐÅÃÉПÉÃ )Ç% ÐÒÏÄÕÃÔÉÏÎȢ 
Although IgE and IgG antibodies have been detected against some 

LMW agents, a cellular immunologic reaction involving T-cell 
activation appears to be more commonly associated with LMW 
sensitization to workplace agents.

Â Non-immunologic 
Irritant-induced asthma (IrIA) or reactive airway dysfunction 
syndrome (RADS) can occur after a single dose or multiple exposures 
ÔÏ ÈÉÇÈ ÃÏÎÃÅÎÔÒÁÔÉÏÎÓ ÏÆ ÎÏÎȤÓÐÅÃÉПÉÃ ÉÒÒÉÔÁÎÔÓ ɉÅȢÇȢȟ ÁÃÉÄÓɊȢ 7ÈÉÌÅ 
the exact mechanism is unknown, epithelial damage to the bronchi 
is common early in the disease process, leading to airway narrowing 
and typical symptoms of asthma. In other words, a previously non-
asthmatic individual can develop OA following a single exposure to 
Á ÓÔÒÏÎÇ ÉÒÒÉÔÁÎÔ ÏÒ ÃÈÅÍÉÃÁÌȢ !Î ÅØÁÍÐÌÅ ÏÆ ÔÈÉÓ ×ÏÕÌÄ ÂÅ ÔÈÅ ПÉÒÓÔ 
responders present at the collapse of the World Trade Center on 
9/11. This often occurs following an intense irritant or chemical 
exposure, as with a chemical spill.

Â Combined immunologic and non-immunologic   
Some agents (e.g., toluene diisocyanate/TDI) can cause OA through 
both immunologic and non-immunologic mechanisms, causing 
epithelial damage in addition to sensitization. 

DO 5)& 0a )i4503:

	 The possibility of OA should always be considered with a new onset 
of asthma symptoms or a recent worsening of asthma symptoms or 
recent worsening of asthma. Beyond current employment and hobbies, 
ÔÈÅ ÐÈÙÓÉÃÉÁÎ ÓÈÏÕÌÄ ÃÏÎÓÉÄÅÒ ÔÈÅ ÐÁÔÉÅÎÔȭÓ ÐÁÓÔ ×ÏÒË ÈÉÓÔÏÒÙ ÁÎÄ 
exposure experiences to assess prior risk of OA.

Diagnostic clues    

Ë �Type of  symptoms (wheezing, etc. prominent in the 
workplace)

Ë �Relationship of  symptoms to workplace

Ë �Risk factors at workplace due to known sensitizers

Ë �Past medical and occupational history

Ë �History of  lung disease

Ë �Chemicals, processes, and exposure incidence, as 
well as potential agent exposure risks within the 
profession or industry

Ë �Location of  patient within the work environment

	
Material safety data (MSD) ÓÈÅÅÔÓ ÏÂÔÁÉÎÅÄ ÆÒÏÍ ÔÈÅ ÐÁÔÉÅÎÔȭÓ 
ÅÍÐÌÏÙÅÒ ÃÁÎ ÈÅÌÐ ÉÄÅÎÔÉÆÙ ÔÈÅ ÏǟÅÎÄÉÎÇ ÁÇÅÎÔȢ (Ï×ÅÖÅÒȟ ÔÈÅ -3$ 
ÉÓ ÎÏÔ ÒÅÑÕÉÒÅÄ ÂÙ ÌÁ× ÉÎ ×ÏÒË ÅÎÖÉÒÏÎÍÅÎÔÓ ×ÈÅÒÅ ÔÈÅ ÏǟÅÎÄÉÎÇ 
chemical is present in concentrations of less than 1%. Therefore, 
information on a suspected agent must be obtained directly from its 
manufacturer.  
	 )ÄÅÎÔÉÆÙÉÎÇ ÈÉÇÈȤÒÉÓË ÁÇÅÎÔÓ ÉÎ ÔÈÅ ×ÏÒË ÅÎÖÉÒÏÎÍÅÎÔ ÍÁÙ ÒÅÑÕÉÒÅ 
detective work by the patient with the guidance of an allergist or 
other specialist. He/she will need to gather information regarding the 
ÄÕÒÁÔÉÏÎ ÁÎÄ ÆÒÅÑÕÅÎÃÙ ÏÆ ÁÇÅÎÔ ÅØÐÏÓÕÒÅȟ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ÏÆ ÅØÐÏÓÕÒÅȟ 
preventive measures used in the workplace (e.g., masks, ventilation 
methods, air cleaners, etc.), and location of the worker in relation to 
ÁÇÅÎÔ ÅØÐÏÓÕÒÅȢ 4ÈÅÓÅ ÂÉÔÓ ÏÆ ÉÎÆÏÒÍÁÔÉÏÎ ÍÁÙ ÏǟÅÒ ÃÌÕÅÓ ÉÎ ÄÅÔÅÃÔÉÎÇ 
the presence of OA. 
	 In the development of OA, the occurrence of symptoms of allergic 
rhinitis and conjunctivitis in the workplace often precede chest 
symptoms, especially when HMW agents are involved (e.g., animal 
ÐÒÏÔÅÉÎȟ ÇÒÁÉÎÓɊȢ 7ÏÒËÅÒÓ ×ÉÔÈ /! ÆÒÅÑÕÅÎÔÌÙ ÎÏÔÉÃÅ ÔÈÁÔ ÃÈÅÓÔ 
symptoms begin early in their shift, progress in severity during 
the shift, and later extend into the hours after the shift has ended. 
Improvement in asthma symptoms when not at work is suggestive of 
OA, but not conclusive.  
	 In the early stages of OA, symptoms usually resolve during 
weekends and holidays. However, with continued exposure to the 
ÏǟÅÎÄÉÎÇ ÁÇÅÎÔȟ ÔÈÅ ÄÉÓÅÁÓÅ ÐÒÏÃÅÓÓ ÁÎÄ ÓÙÍÐÔÏÍÓ ÂÅÃÏÍÅ ÃÈÒÏÎÉÃȟ 
often persisting outside of the workplace. 
	 For many patients with longstanding OA, symptoms may not 
resolve even when the patient discontinues work completely and is 
no longer exposed to the allergen. Therefore, early detection of OA 
and removal of the individual from the workplace before permanent 
changes occur may prevent chronic lung symptoms. It has been 
reported that early intervention may result in resolution of asthma 
symptoms in one third or more of OA patients. 
	 Agent exposure history may not always be obvious. For example, 
Á ÂÏÏËËÅÅÐÅÒ ÉÎ ÁÎ ÏÆПÉÃÅ ÃÏÎÎÅÃÔÅÄ ÔÏ Á ×ÁÒÅÈÏÕÓÅ ÏÒ ÆÁÃÔÏÒÙ ÍÁÙ 
be exposed to high levels of an allergen or irritant via a common 
ventilation system. Therefore, such a clerical worker may develop OA 
symptoms without awareness of his or her exposure to a high-risk 
agent. 
	 In contrast, awareness of high-risk occupational exposure to 
agents with the potential to cause OA (see Tables 1 and 2) will 
help the physician reach an early diagnosis in the development of 
OA symptoms. This is no simple matter since there are more than 
400 known sensitizers or irritants which can cause asthma in the 
workplace. One compilation of these triggers can be found at the 
following web address: www.remcomp.fr/asmanet/asmapro/
agents.htm#start. 
	 About 10% of adult workers with a prior diagnosis of asthma 
will experience a worsening of their asthma symptoms in the 
×ÏÒËÐÌÁÃÅȢ 3ÕÃÈ ÁÓÔÈÍÁ ÓÙÍÐÔÏÍÓ ÍÁÙ ÂÅ ÄÕÅ ÔÏ ÅÉÔÈÅÒ ÎÏÎȤÓÐÅÃÉПÉÃ 

air pollution irritating a hyperreactive airway or result from allergic 
ÓÅÎÓÉÔÉÖÉÔÙ ÔÏ ÔÈÅ ÐÒÅÓÅÎÃÅ ÏÆ Á ÓÐÅÃÉПÉÃ ÁÉÒÂÏÒÎÅ ÁÌÌÅÒÇÅÎ ÏÒ ÁÇÅÎÔȢ 
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	 For those exposed to HMW allergens, allergy symptoms such 
as conjunctivitis and rhinitis often precede or accompany the 
development of coughing, wheezing or dyspnea in cases of OA. 
The diagnosis may be complicated when exposure to a workplace 
allergen is intermittent or the patient has a history of asthma and 
airway hyperreactivity prior to beginning employment. In this 
ÌÁÔÔÅÒ ÉÎÓÔÁÎÃÅȟ ×ÏÒËÐÌÁÃÅ ÅØÐÏÓÕÒÅ ÔÏ ÎÏÎȤÓÐÅÃÉПÉÃ ÐÏÌÌÕÔÉÏÎ ÃÁÎ 
trigger underlying asthma. On the other hand, the patient can have 
symptoms resulting from a workplace inhaled allergen, either as a 
ÒÅÓÕÌÔ ÏÆ Á ÎÅ×ÌÙ ÁÃÑÕÉÒÅÄ ÓÅÎÓÉÔÉÚÁÔÉÏÎ ÏÒ ÆÒÏÍ ÐÒÉÏÒ ÓÅÎÓÉÔÉÚÁÔÉÏÎȢ  
	 The latency period for sensitization to a workplace allergen 
varies with the type of allergen inhaled. For example, the latency 
period is generally shorter with exposure to LMW substances (e.g., 
ÉÓÏÃÙÁÎÁÔÅÓɊ ÁÎÄ ÌÏÎÇÅÒ ×ÉÔÈ (-7 ÓÕÂÓÔÁÎÃÅÓ ɉÅȢÇȢȟ ПÌÏÕÒȟ ÁÎÉÍÁÌ 
protein). As discussed earlier, the latency period may persist for years 
with HMW sensitization. 
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Occupational asthma diagnosis is based on:  
	 1) History of asthma-related symptoms in the workplace  
	 2) Pulmonary function tests

	 A pulmonary function test performed during or after work that 
ÄÅÍÏÎÓÔÒÁÔÅÓ ÁÎ ÏÂÓÔÒÕÃÔÉÖÅ ÐÁÔÔÅÒÎ ×ÉÔÈ ÏÒ ×ÉÔÈÏÕÔ ÓÉÇÎÉПÉÃÁÎÔ 
reversibility supports the diagnosis of OA.  
	 If spirometric pulmonary functions do not clearly support the 
diagnosis of OA, then a methacholine challenge may be necessary. A 
positive methacholine challenge will demonstrate the presence of 
airway hyperreactivity supporting the diagnosis of OA. In contrast, a 
negative methacholine challenge rules out the diagnosis of OA. These 
objective clinical studies may aid in creating solid documentation 
ÓÕÐÐÏÒÔÉÎÇ ÔÈÅ ÄÉÁÇÎÏÓÉÓ ÏÆ /! ÁÎÄ ÔÈÅ ÎÅÅÄ ÆÏÒ ÍÏÄÉПÉÃÁÔÉÏÎ ÏÆ ÔÈÅ 
workplace environment with regard to agent exposure. These studies 
may also be necessary for disability claims.  
	 !Î ÁÇÅÎÔȤÓÐÅÃÉПÉÃ ÂÒÏÎÃÈÏÐÒÏÖÏÃÁÔÉÏÎ ÃÈÁÌÌÅÎÇÅ ×ÉÔÈ Á ÓÕÓÐÅÃÔÅÄ 
workplace agent is usually not necessary and should only be carried 
out in specialized laboratories with experienced personnel. Such 
centers may be found at Johns Hopkins University Hospital in 
Maryland, The National Institutes of Health in Maryland, and National 
Jewish Health Center in Denver, Colorado, and the College of Medicine 
at the University of Cincinnati, among others.  
	 )ÎÈÁÌÁÔÉÏÎÁÌ ÃÈÁÌÌÅÎÇÅÓ ÔÏ ÓÐÅÃÉПÉÃ ÁÇÅÎÔÓ ÓÈÏÕÌÄ ÂÅ ÐÅÒÆÏÒÍÅÄ 



1. �The most  common type of OA occurs after prolonged exposure 
to workplace allergens. During this time, the patient becomes 
sensitized to the inhaled workplace agent. The initial period in 
which the patient is symptom-free is called the latency phase, 
which can sometimes last for years. During this period, the patient 
has no asthma symptoms as the immunologic hypersensitivity to 
the workplace allergen is developing. The mechanism is mostly 
IgE-mediated, and the patient may also develop typical allergy-like 
symptoms that include itchy eyes, itchy nose and sneezing prior to 
or during the presentation of asthma symptoms. Early in the course 
of OA, asthma symptoms usually lessen or resolve when the patient 
is not at work, especially during evenings, weekends, and vacations. 

Immunologic sensitization to a workplace agent in this form of OA 
is mostly due either to high molecular weight (HMW) agents (e.g., 
ПÌÏÕÒȟ ÁÎÉÍÁÌ ÐÒÏÔÅÉÎɊȟ ÏÒ ÌÅÓÓ ÏÆÔÅÎȟ ÔÏ low molecular weight (LMW) 
agents (e.g., chemicals such as isocyanates). The mechanism for 
HMW sensitization is usually IgE-mediated, while the mechanism 
for LMW sensitization is often a result of T-cell mediation (cellular 
hypersensitivity). 

2. �The less common type of OA results from exposure to high levels 
of airborne irritants in the workplace. Symptoms begin soon after 
entering the new work environment, with little to no latency 
period. Since there is no underlying immunologic mechanism or 
sensitization (latency) period, symptoms result from direct irritation 
or damage to the airway. This presentation is often referred to as 
reactive airway dysfunction syndrome (RADS), or irritant-induced 
asthma (IrIA), which is mentioned in the next section.
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Â Immunologic: IgE-mediated sensitization 
HMW agents (e.g., animal proteins) have the size and molecular 
weight to act as complete allergens; therefore, they can elicit a 
ÓÐÅÃÉПÉÃ )Ç% ÒÅÓÐÏÎÓÅ ÔÏ Á ×ÏÒËÐÌÁÃÅ ÁÌÌÅÒÇÅÎ ɉÆÏÒ ÅØÁÍÐÌÅȟ ÂÁËÅÒȭÓ 
ÁÓÔÈÍÁ ÉÓ Á ÓÐÅÃÉПÉÃ )Ç% ÒÅÓÐÏÎÓÅ ÔÏ ÁÉÒÂÏÒÎÅ ПÌÏÕÒɊȢ )Î ÔÈÉÓ ÅØÁÍÐÌÅȟ 
sensitization is not immediate, but it follows a latency period that 
can last years. Although IgE sensitization is usually the result of 
HMW allergen exposure, a few LMW agentsȟ ÃÌÁÓÓÉПÉÅÄ ÁÓ haptens or 
incomplete allergens (e.g., platinum salts), can also cause a similar 
reaction. LMW haptens can act as sensitizers when they combine with 
body proteins to form complete allergens. Such allergens then behave 
ÁÓ (-7 ÁÌÌÅÒÇÅÎÓȟ ÔÈÕÓ ÅÌÉÃÉÔÉÎÇ ÔÈÅ ÐÒÏÄÕÃÔÉÏÎ ÏÆ ÓÐÅÃÉПÉÃ )Ç% ÁÇÁÉÎÓÔ 
ÔÈÅ ÏǟÅÎÄÉÎÇ ×ÏÒËÐÌÁÃÅ ÁÌÌÅÒÇÅÎȢ

Â Immunologic: Non-IgE mediated sensitization  
LMW chemicals (e.g., isocyanates, plicatic acid/western cedar) that 
ÉÎÄÕÃÅ /! ÁÒÅ ÎÏÔ ÕÓÕÁÌÌÙ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÓÐÅÃÉПÉÃ )Ç% ÐÒÏÄÕÃÔÉÏÎȢ 
Although IgE and IgG antibodies have been detected against some 

LMW agents, a cellular immunologic reaction involving T-cell 
activation appears to be more commonly associated with LMW 
sensitization to workplace agents.

Â Non-immunologic 
Irritant-induced asthma (IrIA) or reactive airway dysfunction 
syndrome (RADS) can occur after a single dose or multiple exposures 
ÔÏ ÈÉÇÈ ÃÏÎÃÅÎÔÒÁÔÉÏÎÓ ÏÆ ÎÏÎȤÓÐÅÃÉПÉÃ ÉÒÒÉÔÁÎÔÓ ɉÅȢÇȢȟ ÁÃÉÄÓɊȢ 7ÈÉÌÅ 
the exact mechanism is unknown, epithelial damage to the bronchi 
is common early in the disease process, leading to airway narrowing 
and typical symptoms of asthma. In other words, a previously non-
asthmatic individual can develop OA following a single exposure to 
Á ÓÔÒÏÎÇ ÉÒÒÉÔÁÎÔ ÏÒ ÃÈÅÍÉÃÁÌȢ !Î ÅØÁÍÐÌÅ ÏÆ ÔÈÉÓ ×ÏÕÌÄ ÂÅ ÔÈÅ ПÉÒÓÔ 
responders present at the collapse of the World Trade Center on 
9/11. This often occurs following an intense irritant or chemical 
exposure, as with a chemical spill.

Â Combined immunologic and non-immunologic   
Some agents (e.g., toluene diisocyanate/TDI) can cause OA through 
both immunologic and non-immunologic mechanisms, causing 
epithelial damage in addition to sensitization. 

DO 5)& 0a )i4503:

	 The possibility of OA should always be considered with a new onset 
of asthma symptoms or a recent worsening of asthma symptoms or 
recent worsening of asthma. Beyond current employment and hobbies, 
ÔÈÅ ÐÈÙÓÉÃÉÁÎ ÓÈÏÕÌÄ ÃÏÎÓÉÄÅÒ ÔÈÅ ÐÁÔÉÅÎÔȭÓ ÐÁÓÔ ×ÏÒË ÈÉÓÔÏÒÙ ÁÎÄ 
exposure experiences to assess prior risk of OA.

Diagnostic clues    

Ë �Type of  symptoms (wheezing, etc. prominent in the 
workplace)

Ë �Relationship of  symptoms to workplace

Ë �Risk factors at workplace due to known sensitizers

Ë �Past medical and occupational history

Ë �History of  lung disease

Ë �Chemicals, processes, and exposure incidence, as 
well as potential agent exposure risks within the 
profession or industry

Ë �Location of  patient within the work environment

	
Material safety data (MSD) ÓÈÅÅÔÓ ÏÂÔÁÉÎÅÄ ÆÒÏÍ ÔÈÅ ÐÁÔÉÅÎÔȭÓ 
ÅÍÐÌÏÙÅÒ ÃÁÎ ÈÅÌÐ ÉÄÅÎÔÉÆÙ ÔÈÅ ÏǟÅÎÄÉÎÇ ÁÇÅÎÔȢ (Ï×ÅÖÅÒȟ ÔÈÅ -3$ 
ÉÓ ÎÏÔ ÒÅÑÕÉÒÅÄ ÂÙ ÌÁ× ÉÎ ×ÏÒË ÅÎÖÉÒÏÎÍÅÎÔÓ ×ÈÅÒÅ ÔÈÅ ÏǟÅÎÄÉÎÇ 
chemical is present in concentrations of less than 1%. Therefore, 
information on a suspected agent must be obtained directly from its 
manufacturer.  
	 )ÄÅÎÔÉÆÙÉÎÇ ÈÉÇÈȤÒÉÓË ÁÇÅÎÔÓ ÉÎ ÔÈÅ ×ÏÒË ÅÎÖÉÒÏÎÍÅÎÔ ÍÁÙ ÒÅÑÕÉÒÅ 
detective work by the patient with the guidance of an allergist or 
other specialist. He/she will need to gather information regarding the 
ÄÕÒÁÔÉÏÎ ÁÎÄ ÆÒÅÑÕÅÎÃÙ ÏÆ ÁÇÅÎÔ ÅØÐÏÓÕÒÅȟ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ÏÆ ÅØÐÏÓÕÒÅȟ 
preventive measures used in the workplace (e.g., masks, ventilation 
methods, air cleaners, etc.), and location of the worker in relation to 
ÁÇÅÎÔ ÅØÐÏÓÕÒÅȢ 4ÈÅÓÅ ÂÉÔÓ ÏÆ ÉÎÆÏÒÍÁÔÉÏÎ ÍÁÙ ÏǟÅÒ ÃÌÕÅÓ ÉÎ ÄÅÔÅÃÔÉÎÇ 
the presence of OA. 
	 In the development of OA, the occurrence of symptoms of allergic 
rhinitis and conjunctivitis in the workplace often precede chest 
symptoms, especially when HMW agents are involved (e.g., animal 
ÐÒÏÔÅÉÎȟ ÇÒÁÉÎÓɊȢ 7ÏÒËÅÒÓ ×ÉÔÈ /! ÆÒÅÑÕÅÎÔÌÙ ÎÏÔÉÃÅ ÔÈÁÔ ÃÈÅÓÔ 
symptoms begin early in their shift, progress in severity during 
the shift, and later extend into the hours after the shift has ended. 
Improvement in asthma symptoms when not at work is suggestive of 
OA, but not conclusive.  
	 In the early stages of OA, symptoms usually resolve during 
weekends and holidays. However, with continued exposure to the 
ÏǟÅÎÄÉÎÇ ÁÇÅÎÔȟ ÔÈÅ ÄÉÓÅÁÓÅ ÐÒÏÃÅÓÓ ÁÎÄ ÓÙÍÐÔÏÍÓ ÂÅÃÏÍÅ ÃÈÒÏÎÉÃȟ 
often persisting outside of the workplace. 
	 For many patients with longstanding OA, symptoms may not 
resolve even when the patient discontinues work completely and is 
no longer exposed to the allergen. Therefore, early detection of OA 
and removal of the individual from the workplace before permanent 
changes occur may prevent chronic lung symptoms. It has been 
reported that early intervention may result in resolution of asthma 
symptoms in one third or more of OA patients. 
	 Agent exposure history may not always be obvious. For example, 
Á ÂÏÏËËÅÅÐÅÒ ÉÎ ÁÎ ÏÆПÉÃÅ ÃÏÎÎÅÃÔÅÄ ÔÏ Á ×ÁÒÅÈÏÕÓÅ ÏÒ ÆÁÃÔÏÒÙ ÍÁÙ 
be exposed to high levels of an allergen or irritant via a common 
ventilation system. Therefore, such a clerical worker may develop OA 
symptoms without awareness of his or her exposure to a high-risk 
agent. 
	 In contrast, awareness of high-risk occupational exposure to 
agents with the potential to cause OA (see Tables 1 and 2) will 
help the physician reach an early diagnosis in the development of 
OA symptoms. This is no simple matter since there are more than 
400 known sensitizers or irritants which can cause asthma in the 
workplace. One compilation of these triggers can be found at the 
following web address: www.remcomp.fr/asmanet/asmapro/
agents.htm#start. 
	 About 10% of adult workers with a prior diagnosis of asthma 
will experience a worsening of their asthma symptoms in the 
×ÏÒËÐÌÁÃÅȢ 3ÕÃÈ ÁÓÔÈÍÁ ÓÙÍÐÔÏÍÓ ÍÁÙ ÂÅ ÄÕÅ ÔÏ ÅÉÔÈÅÒ ÎÏÎȤÓÐÅÃÉПÉÃ 

air pollution irritating a hyperreactive airway or result from allergic 
ÓÅÎÓÉÔÉÖÉÔÙ ÔÏ ÔÈÅ ÐÒÅÓÅÎÃÅ ÏÆ Á ÓÐÅÃÉПÉÃ ÁÉÒÂÏÒÎÅ ÁÌÌÅÒÇÅÎ ÏÒ ÁÇÅÎÔȢ 
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	 For those exposed to HMW allergens, allergy symptoms such 
as conjunctivitis and rhinitis often precede or accompany the 
development of coughing, wheezing or dyspnea in cases of OA. 
The diagnosis may be complicated when exposure to a workplace 
allergen is intermittent or the patient has a history of asthma and 
airway hyperreactivity prior to beginning employment. In this 
ÌÁÔÔÅÒ ÉÎÓÔÁÎÃÅȟ ×ÏÒËÐÌÁÃÅ ÅØÐÏÓÕÒÅ ÔÏ ÎÏÎȤÓÐÅÃÉПÉÃ ÐÏÌÌÕÔÉÏÎ ÃÁÎ 
trigger underlying asthma. On the other hand, the patient can have 
symptoms resulting from a workplace inhaled allergen, either as a 
ÒÅÓÕÌÔ ÏÆ Á ÎÅ×ÌÙ ÁÃÑÕÉÒÅÄ ÓÅÎÓÉÔÉÚÁÔÉÏÎ ÏÒ ÆÒÏÍ ÐÒÉÏÒ ÓÅÎÓÉÔÉÚÁÔÉÏÎȢ  
	 The latency period for sensitization to a workplace allergen 
varies with the type of allergen inhaled. For example, the latency 
period is generally shorter with exposure to LMW substances (e.g., 
ÉÓÏÃÙÁÎÁÔÅÓɊ ÁÎÄ ÌÏÎÇÅÒ ×ÉÔÈ (-7 ÓÕÂÓÔÁÎÃÅÓ ɉÅȢÇȢȟ ПÌÏÕÒȟ ÁÎÉÍÁÌ 
protein). As discussed earlier, the latency period may persist for years 
with HMW sensitization. 
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Occupational asthma diagnosis is based on:  
	 1) History of asthma-related symptoms in the workplace  
	 2) Pulmonary function tests

	 A pulmonary function test performed during or after work that 
ÄÅÍÏÎÓÔÒÁÔÅÓ ÁÎ ÏÂÓÔÒÕÃÔÉÖÅ ÐÁÔÔÅÒÎ ×ÉÔÈ ÏÒ ×ÉÔÈÏÕÔ ÓÉÇÎÉПÉÃÁÎÔ 
reversibility supports the diagnosis of OA.  
	 If spirometric pulmonary functions do not clearly support the 
diagnosis of OA, then a methacholine challenge may be necessary. A 
positive methacholine challenge will demonstrate the presence of 
airway hyperreactivity supporting the diagnosis of OA. In contrast, a 
negative methacholine challenge rules out the diagnosis of OA. These 
objective clinical studies may aid in creating solid documentation 
ÓÕÐÐÏÒÔÉÎÇ ÔÈÅ ÄÉÁÇÎÏÓÉÓ ÏÆ /! ÁÎÄ ÔÈÅ ÎÅÅÄ ÆÏÒ ÍÏÄÉПÉÃÁÔÉÏÎ ÏÆ ÔÈÅ 
workplace environment with regard to agent exposure. These studies 
may also be necessary for disability claims.  
	 !Î ÁÇÅÎÔȤÓÐÅÃÉПÉÃ ÂÒÏÎÃÈÏÐÒÏÖÏÃÁÔÉÏÎ ÃÈÁÌÌÅÎÇÅ ×ÉÔÈ Á ÓÕÓÐÅÃÔÅÄ 
workplace agent is usually not necessary and should only be carried 
out in specialized laboratories with experienced personnel. Such 
centers may be found at Johns Hopkins University Hospital in 
Maryland, The National Institutes of Health in Maryland, and National 
Jewish Health Center in Denver, Colorado, and the College of Medicine 
at the University of Cincinnati, among others.  
	 )ÎÈÁÌÁÔÉÏÎÁÌ ÃÈÁÌÌÅÎÇÅÓ ÔÏ ÓÐÅÃÉПÉÃ ÁÇÅÎÔÓ ÓÈÏÕÌÄ ÂÅ ÐÅÒÆÏÒÍÅÄ 



ÉÎ Á ÌÁÂÏÒÁÔÏÒÙ ÅÑÕÉÐÐÅÄ ÔÏ ÄÅÌÉÖÅÒ ÐÒÅÃÉÓÅÌÙ ÍÅÁÓÕÒÅÄ ÄÏÓÅÓ ÏÆ 
the suspected agent in order to create a dose response curve. The 
challenge begins with a very tiny dose in order to avoid producing 
ÁÎ ÉÒÒÉÔÁÎÔ ÒÅÁÃÔÉÏÎ ÏÒ Á ÓÅÒÉÏÕÓ ПÌÁÒÅ ÏÆ ÁÓÔÈÍÁ ÓÙÍÐÔÏÍÓȢ 
3ÐÅÃÉÁÌÉÚÅÄ ÅÑÕÉÐÍÅÎÔɂÉÎÃÌÕÄÉÎÇ Á ÄÏÓÉÍÅÔÅÒ ɉ×ÈÉÃÈ ÐÒÅÃÉÓÅÌÙ 
measures the dose of allergen to be inhaled) and an occupational 
ÃÈÁÌÌÅÎÇÅ ÃÈÁÍÂÅÒɂÁÒÅ ÕÓÅÄ ÔÏ ÑÕÁÎÔÉÆÙ ÉÎÄÉÖÉÄÕÁÌ ÄÏÓÅÓ ÁÎÄ 
provide a safe challenge area for both the patient and the testing 
personnel. Bronchoprovocation tests with allergens or workplace 
ÃÈÅÍÉÃÁÌÓ ÃÁÎ ÒÅÓÕÌÔ ÉÎ ÓÉÇÎÉПÉÃÁÎÔ ÂÒÏÎÃÈÏȤÐÕÌÍÏÎÁÒÙ ÒÅÁÃÔÉÏÎÓ 
leading to hospitalization and serious complications. Since most 
presentations of OA can be diagnosed accurately by combining 
history, serial pulmonary functions, allergy tests and/or evidence of 
ÓÐÕÔÕÍ ÅÏÓÉÎÏÐÈÉÌÉÁȟ ÔÈÅ ÒÉÓËÓ ÁÎÄ ÁÄÄÉÔÉÏÎÁÌ ÂÅÎÅПÉÔÓ ÏÆ ÂÒÏÎÃÈÉÁÌ 
provocation testing need to be carefully weighed. Finally, allergy skin 
testing can also be particularly valuable in detecting sensitivity to a 
HMW allergen in the workplace. 
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Ɇ 0ÅÁË УÌÏ× ÅØÐÉÒÁÔÏÒÙ ÒÁÔÅɂ3ÅÒÉÁÌ ÍÅÁÓÕÒÅÍÅÎÔÓ ÏÆ ÐÅÁË ПÌÏ× 
rates can be performed on a regular basis before, during and after 
work, 4-6x per day over a few weeks. This should be done similarly 
ÆÏÒ Á ÐÅÒÉÏÄ ×ÈÅÎ ÎÏÔ ÁÔ ×ÏÒËȢ )Î /!ȟ ÐÅÁË ПÌÏ×Ó ×ÉÌÌ ÔÒÅÎÄ ÄÏ×Î×ÁÒÄ 
during the workday, often improving by the following morning, on 
×ÅÅËÅÎÄÓȟ ÁÎÄ ÏÎ ÖÁÃÁÔÉÏÎȢ 4ÈÉÓ ÉÓ ÎÏÔ Á ÓÐÅÃÉПÉÃ ÔÅÓÔ ÉÄÅÎÔÉÆÙÉÎÇ ÔÈÅ 
cause, but it may help support the diagnosis by demonstrating airway 
obstruction related to workplace exposure. However, a malingering 
patient can manipulate these studies. 

Ɇ 3ÐÉÒÏÍÅÔÒÙɂ2ÅÃÏÒÄÉÎÇ ÔÈÅ &%6Ѥ on workdays and non-workdays 
ÉÓ Á ÓÔÁÎÄÁÒÄ ÏÂÊÅÃÔÉÖÅ ÓÔÕÄÙ ÔÈÁÔ ÃÁÎ ÃÏÎПÉÒÍ ÔÈÅ ÐÒÅÓÅÎÃÅ ÏÆ 
ÁÓÔÈÍÁ ÉÎ ÔÈÅ ×ÏÒËÐÌÁÃÅȢ 4ÈÉÓ ÔÅÓÔ ×ÉÌÌ ÎÏÔ ÉÄÅÎÔÉÆÙ ÔÈÅ ÓÐÅÃÉПÉÃ 
agent, but it can support that asthma symptoms are occurring in the 
×ÏÒËÐÌÁÃÅȢ !ÌÔÈÏÕÇÈ ÔÈÅ &%6Ѥ is the most commonly used spirometric 
measurement, the FEF25-75 is actually a more sensitive measurement 
and less susceptible to patient manipulation. Another important 
ÁÄÖÁÎÔÁÇÅ ÏÆ ÍÅÁÓÕÒÅÍÅÎÔ ÂÙ ÓÐÉÒÏÍÅÔÒÙ ÖÅÒÓÕÓ ÐÅÁË ПÌÏ× 
ÍÅÁÓÕÒÅÍÅÎÔ ÉÓ ÔÈÁÔ ÉÔ ÉÓ ÄÉÆПÉÃÕÌÔȟ ÉÆ ÎÏÔ ÉÍÐÏÓÓÉÂÌÅȟ ÆÏÒ ÔÈÅ ÐÁÔÉÅÎÔ ÔÏ 
manipulate the results without a skilled physician detecting such an 
attempt.

Ɇ 4ÅÓÔÉÎÇ ÆÏÒ ÁÉÒ×ÁÙ ÈÙÐÅÒÒÅÁÃÔÉÖÉÔÙɂ!ÎÏÔÈÅÒ ÏÂÊÅÃÔÉÖÅ ÍÅÔÈÏÄ ÆÏÒ 
identifying changes in the airway induced by workplace exposure to 
an allergen or chemical is demonstrating the presence or increase in 
bronchial hyperresponsiveness with a methacholine challenge. This 
study can be performed at the end of the work period and at the end of 
a period away from work. A decrease by 50% or more in the amount 
ÏÆ ÍÅÔÈÁÃÈÏÌÉÎÅ ÒÅÑÕÉÒÅÄ ÔÏ ÉÎÄÕÃÅ Á ςπϷ ÄÒÏÐ ÉÎ &%6Ѥ following work 

would support the diagnosis of OA by revealing an increase in airway 
hyperreactivity. 

	 In contrast, a lack of bronchial hyper-responsiveness when the 
subject is at work with asthma-like symptoms virtually excludes the 
diagnosis of OA. However, a negative methacholine challenge when 
the patient is not at work and asymptomatic does not rule out OA.

Ɇ !ÌÌÅÒÇÙ ÓËÉÎ ÔÅÓÔÉÎÇɂ!ÌÌÅÒÇÙ ÓËÉÎ ÔÅÓÔ ÁÎÔÉÇÅÎÓ ÁÒÅ ÎÏÔ ÁÖÁÉÌÁÂÌÅ 
for documenting hypersensitivity to many occupational agents, since 
many are of low molecular weight and therefore unsuitable for skin 
testing. Allergy extracts suitable for skin testing can be developed 
for some HMW antigens, such as animal dander, insect parts and 
plant proteins. While a positive skin test would support the presence 
ÏÆ )Ç%ȤÍÅÄÉÁÔÅÄ ÓÅÎÓÉÔÉÚÁÔÉÏÎȟ ÉÎ ÏÒÄÅÒ ÔÏ ÃÏÎПÉÒÍ ÁÎ /! ÄÉÁÇÎÏÓÉÓȟ 
there must also be a concomitant history of asthma symptoms 
and pulmonary functions demonstrating obstruction and airway 
hypersensitivity. However, a negative allergy skin test with suspected 
(-7 ÁÌÌÅÒÇÅÎÓ ɉÅÇÇȟ ПÌÏÕÒ ÏÒ ÅÎÚÙÍÅÓɊ ÐÒÏÂÁÂÌÙ ÒÕÌÅÓ ÏÕÔ ÔÈÁÔ ÔÈÏÓÅ 
ÓÐÅÃÉПÉÃ ÁÎÔÉÇÅÎÓ ÁÒÅ Á ÃÁÕÓÅ ÏÆ /! ÓÙÍÐÔÏÍÓȢ

Ɇ 3ÐÅÃÉУÉÃ ÁÇÅÎÔ ÂÒÏÎÃÈÏÐÒÏÖÏÃÁÔÉÏÎ ÃÈÁÌÌÅÎÇÅɂ0ÁÔÉÅÎÔÓ ×ÈÏ ÈÁÖÅ 
asthma symptoms in the workplace along with normal pulmonary 
functions in the workplace, negative methacholine challenges, and 
eosinophil-free sputum are unlikely to have occupational asthma as 
Á ÃÁÕÓÅ ÏÆ ÔÈÅÉÒ ÓÙÍÐÔÏÍÓȢ (Ï×ÅÖÅÒȟ ÏÎÅ ÃÁÎ ПÉÎÁÌÉÚÅ Á ÑÕÅÓÔÉÏÎÁÂÌÅ 
ÄÉÁÇÎÏÓÉÓ ×ÉÔÈ Á ÓÐÅÃÉПÉÃ ÁÇÅÎÔ ÂÒÏÎÃÈÏÐÒÏÖÏÃÁÔÉÏÎ ÃÈÁÌÌÅÎÇÅȢ ! 
negative challenge clearly rules out the presence of OA under these 
circumstances. 
	 7ÈÅÎ ÔÈÅ ÄÉÁÇÎÏÓÉÓ ÏÆ /! ÉÓ ÓÕÓÐÅÃÔÅÄ ÁÎÄ ÙÅÔ ÎÏÔ ÃÌÅÁÒÌÙ ÄÅПÉÎÅÄȟ 
ÓÐÅÃÉПÉÃ ÂÒÏÎÃÈÏÐÒÏÖÏÃÁÔÉÏÎ ÉÎÈÁÌÁÔÉÏÎ ÔÅÓÔÉÎÇ ÍÁÙ ÂÅ ÒÅÑÕÉÒÅÄ 
ÔÏ ÏÂÊÅÃÔÉÖÅÌÙ ПÉÎÁÌÉÚÅ ÔÈÅ ÄÉÁÇÎÏÓÉÓȢ 4ÈÅ ÕÓÅ ÏÆ (-7 ÁÇÅÎÔÓ ÉÎ Á 
bronchial challenge can be carried out in a single day because the 
reaction is immediate (IgE mediated). In contrast, LMW agents can 
induce a non-immediate or late response and daily challenges of 
ÉÎÃÒÅÁÓÉÎÇ ÄÏÓÅÓ ÏÎ ÓÕÂÓÅÑÕÅÎÔ ÄÁÙÓ ÉÓ ÏÆÔÅÎ ÒÅÑÕÉÒÅÄ ÔÏ ÅÌÉÃÉÔ Á 
response. 
	 In addition to spirometry, demonstration of bronchial 
hyperresponsiveness at the end of each day of the challenge and/or 
demonstration of eosinophils in sputum, or an increase in exhaled 
nitric oxide following the challenge adds support for the diagnosis of 
/! ÃÁÕÓÅÄ ÂÙ ÔÈÅ ÓÐÅÃÉПÉÃ ÁÇÅÎÔ ÕÓÅÄ ÉÎ ÔÈÅ ÃÈÁÌÌÅÎÇÅȢ 
	 In asymptomatic workers, a positive methacholine challenge or 
presence of eosinophils in sputum after antigen exposure may predict 
the onset of occupational asthma and allow for an early and sensitive 
marker for the potential development of occupational asthma. 

Ɇ #ÈÅÓÔ ØȤÒÁÙɂ7ÉÌÌ ÅÉÔÈÅÒ ÂÅ ÎÏÒÍÁÌ ÏÒ ÒÅÖÅÁÌ ÓÉÇÎÓ ÏÆ ÁÓÔÈÍÁ ÓÕÃÈ 
as air trapping in patients with OA. The x-ray or CT scan of the chest 
ÉÎ /! ×ÉÌÌ ÎÏÔ ÒÅÖÅÁÌ ÓÉÇÎÓ ÏÆ ПÉÂÒÏÓÉÓȟ ×ÈÉÌÅ ÔÈÅ ÐÒÅÓÅÎÃÅ ÏÆ ПÉÂÒÏÓÉÓ 
is more typical of hypersensitivity pneumonitis and other chronic 




