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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
=< TOEA0OCH AOAT AAGETC AAAE 0T ATAEATO Ot TAG /1 TAU TTIU ABAR) A
small percentage of the population; however, it is a serious problem
which can lead to permanent lung damage.
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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
DAGEATO £0 TT TITCAO AGDTOAA 0T OEA TOEGETAI TAATAETC ACATO8

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
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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

irritants or inhaled allergens to which the patient is already sensitive.

In addition, asthmatic patients may also develop new sensitivities
T010TC AATACA AOA 0T ETEAIAA ATOROTT T ATOAI ACATO0 OTENOA 0T 0EA
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:




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.,
MTOG ATE TAI DOTOAETQ 10 1A00 TEOATH 0T 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 (IrlA), which is mentioned in the next section.
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A 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
ODAAETEA )C% OAODTTOA 0T A < TOEDIAAA ATIAOCAT £10 AgA T DIA) AAEAGO
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 agentsh AIAOOETEAA A0 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
A0 (—7 ATIAOCATOR 0EOO ATEAEOETC OEA DOTAOAGETT TE ODAAETEA )Co% ACAET(0
OEA TAATAETC < TOEPIAAA ATIAOCATS

A Immunologic: Non-IgE mediated sensitization

LMW chemicals (e.g., isocyanates, plicatic acid/western cedar) that
ETAOAA /v AOA TT0 OOOAIIU AOOTAEAOAA <EOE OPAAENEA )C% DOTAOAGETTS
Although IgE and IgG antibodies have been detected against some
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LMW agents, a cellular immunologic reaction involving T-cell
activation appears to be more commonly associated with LMW
sensitization to workplace agents.

A Non-immunologic

Irritant-induced asthma (IrlA) or reactive airway dysfunction
syndrome (RADS) can occur after a single dose or multiple exposures
07 EECE ATTAATOOACETTO T& TITZODAAENEA EOOE0ATO0 AiCH AREAOG 7 EEIA
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 qlevelop OA following a single exposure to
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.

A 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.
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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,
OEA DEUGEAEAT OETOIA ATTOEAAQ OEA DAGEATGI0 DAG) > TOE EE00TOU ATA
exposure experiences to assess prior risk of OA.

Diagnostic clues

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

E Relationship of symptoms to workplace

E Risk factors at workplace due to known sensitizers

E Past medical and occupational history

E History of lung disease

E Chemicals, processes, and exposure incidence, as
well as potential agent exposure risks within the

profession or industry

E Location of patient within the work environment



Material safety data (MSD) 0EAROO TAOGAETAA £0T T 0EA DAOEATOI0
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chemical is present in concentrations of less than 1%. Therefore,
information on a suspected agent must be obtained directly from its
manufacturer.
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detective work by the patient with the guidance of an allergist or
other specialist. He/she will need to gather information regarding the
AQOAGETT ATA f0OANOATAU Tk ACATO AgDTOO0AT ATTAATOOAOETT T AZDTOO0AN
preventive measures used in the workplace (e.g., masks, ventilation
methods, air cleaners, etc.), and location of the worker in relation to
AGCATO AgDTO00As 4EAOA AEOO TEETETO TAGETT TAU TAAO AIOAO ET AAGAAOETC
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
POTOAETH COAETOG 7 TOEAQO x<EOE /¥ FOANOATOIU TTOEAA OEA) AEAGO
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
TAATAETC ACATO! 0EA AEOAAOA POTAAOO ATA OU TDOT T0 AAAT TA AEOTTEA)
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,
A ATTEEAADAO ET AT TAEAA ATTTAAOAA GT A <AOAETOOA 10 FAAOTOU TAU
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
= TOEDIAAA 30AE AOOE TA OU TBOT 10 TAU AA AOA 0T AHOEAC TTTZ0DAAEEA

air pollution irritating a hyperreactive airway or result from allergic
OATOR0EOROU 0T OEA DOAOATAA Tk A ODAAENEA AEOATOTA ATIAOCAT 10 ACATOS
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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
1A00A0 ETOOATAAN < TOEDIAAA AgDTOOO0A 0T TTTZOPAAETEA DTTIOCETT AAT
trigger underlying asthma. On the other hand, the patient can have
symptoms resulting from a workplace inhaled allergen, either as a
0R0010 T8 A TAxI0 AANOEOAA OATOECEUAGETT TO £OT T DOETO OATOEOEUAGET TS

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.,
EOTAUATAOROQ ATA TTTCAO <E0E (—7 OOAGOATAAQ JAsCH NITOM ATE T Al
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
AR TTTO00A0A0 AT TACOOOAOEOA PAGWAOT x<EOE TO x<EOETO0 OFC TENEAATO
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
00DDTOOETC OEA AEACTTORO Tk /1 ATA OEA TAAA £10 T TAEEAAGETT TE OEA
workplace environment with regard to agent exposure. These studies
may also be necessary for disability claims.

VT ACATOZOPAAETEA AOTTAETDOTOTAAGETT AEATIATCA <E0E A 000DAROAA
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.

YTEAIAGETTAI AEATIATCAO 0T OPAAETEA ACATO0 OETOIA AA PAOETO TAA
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the suspected agent in order to create a dose response curve. The
challenge begins with a very tiny dose in order to avoid producing
AT EOOE0ATO OAAAGETT 1O A OACETOO NIAOA T AGOE WA OU THOT 108
3DAAFAIEUAA ANGED TATO> ETAIOAETC A ATOE W AOAO j<EFAE DOAAEOAIU
measures the dose of allergen to be inhaled) and an occupational
AEATIATCA AEATAAO> AOA O0AA 0T NOATOERU ETAFOEAOAT ATOAO ATA
provide a safe challenge area for both the patient and the testing
personnel. Bronchoprovocation tests with allergens or workplace
AEA WEAAIQ AAT 0A00I0 ET OECTENEAATO AOTTAETZDOI T TTAOU OAARGETTO
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
00000 T ATOETTREEIEA 0EA 0EOEQ ATA AAARGETTAT AATANEOO T6 AOTTAEZAI
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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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
10 A DAOETA <EAT T10 A0 x<TOES )T / ¥h DAAE M0 x<Eli 00ATA AT><T=AOA
during the workday, often improving by the following morning, on
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cause, but it may help support the diagnosis by demonstrating airway
obstruction related to workplace exposure. However, a malingering
patient can manipulate these studies.

E 3DEOT WAOOU> 2AKTOAFTC OEA &%6¢ on workdays and non-workdays
£0 A COATAAOA TAEAROEOA 000AU OEA) AAT ATTNEO T OEA DOAOATAA T#

AOOE TAET OEA < TOEDIAAAS 4EE0 0A00 < E1T TT0 EAATOEEU OEA ODAAETEA
agent, but it can support that asthma symptoms are occurring in the
=< TOEDIAAAS 1I0ETOCE 0EA &%6t is the most commonly used spirometric
measurement, the FEF2s.75 is actually a more sensitive measurement
and less susceptible to patient manipulation. Another important
AAOATOAGA Te TAAOOOA TATO AU OBDEOT TAOOU GAOOO0 DAAE M >

T AAOQOA TATO £0 0EAQ £0 EO AERTEAION EE TTO £ TDTOOFAIAN 10 0EA DAGATO 0T
manipulate the results without a skilled physician detecting such an
attempt.
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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

T¢ TAOEAAETIETA OANOEOAA 0T ETAOAA A ¢ AOTD ET &%6¢ 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.
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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
TE )Gz TAAEAGAA OATOEOEUAGETT ET TOAAC 0T ATTMEO T AT /¥ AEACTTOEG!
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 ATIROCATO FACCH TG0 T0 ATUU T A0Q BOTAAAIU 001A0 TO0 0EAQ OETOA
ODAAENEA ATOECATO AOA A AAGOA TE /1 OU THOT T (¢

E 3DAAEYEA ACATO AOTTAETDOTOTAAGETT AEATIATCA> OAGEATO0 <ET EAOA
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
A AAGOA T OEAE0 OU TDOT W08 (T=<AOAQ TTA AAT METAIEUA A NOACOETTAAIA
AEACTTOEO =<EOE A OPAAETEA ACATO AOTTAETDOTOTAAGETT AEATIATGAS 1
negative challenge clearly rules out the presence of OA under these
circumstances.

7 EAT OEA AEACTTOEO £ /¥ £0 OO0PAAOAA ATA UAO TT0 AIAAOIU AATETAA
ODAAENEA AOTTAETDOTOTAADETT ETEAIAGETT 0ACCETC WAU AA OANOEOAA
0T TAEAAOEOAIU METAIEUA OEA AEACTTOECS 4EA OOA TE (—7 ACATOOET A
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
ETAORACETC ATOAO TT 0OAOANOATO AAUO £0 TROAT OANOEOAA 0T ATEAED A
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
/1 BAQOAA AU OEA OPAAETER ACATO O0AA ET OEA AEATIATCAY

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.
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as air trapping in patients with OA. The x-ray or CT scan of the chest
ET /1 £l T10 0OAOAAT OECTO & IEAQTOEOR =< EEIA 0EA DOAOATAA T MEAOTOEO
is more typical of hypersensitivity pneumonitis and other chronic







