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Introduction

More than 250 substances found in the workplace cause occupational asthma (OA).

Occupational asthma is characterised by variable airflow limitation and airway hyperresponsiveness due to
precipitants in the workplace.' Work-related asthma can be an exacerbation of asthma that was previously subclinical
or in remission (work-aggravated asthma), a new onset of asthma caused by a sensitising exposure (asthma with
latency) or asthma that results from a single heavy exposure to a potent respiratory irritant (asthma without latency,
irritant asthma or the reactive airways dysfunction syndrome). (SA Fam Pract 2003;45(10): 35-40)

Epidemiology

Occupational asthma is the most com-
mon form of occupational lung disease
in the developed world, and appears to
be increasing in frequency.* Five to
fifteen percent of new cases of asthma
in working adults are caused by occu-
pational exposure. Occupational asthma
accounted for nearly 30% of work-
related pulmonary disorders in the Unit-
ed Kingdom in 1994,

Environmental determinants

The types and intensity of antigen ex-
posure are the most important determi-
nants of OA. A dose-response relation-
ship between the level of exposure and
prevalence of disease has been docu-
mented for several types of OA, includ-
ing illness related to Western red cedar,
colophony (soft-core solder) and acid
anhydride.®

Isocyanates, which are low molec-
ular weight compounds involved in the
production of plastics and rubber, are
the most common aetiologic agents,
accounting for approximately 20% of
OA cases. Exposure to very high con-
centrations of isocyanates can also lead
to the development of the reactive airways
dysfunction syndrome.9 (See table 1)

Pathogenesis

OA can result from immunologic or
nonimmunologic mechanisms.'® Agents
which induce OA by immunologic
mechanisms are characterised by a la-
tency between exposure and the devel-
opment of symptoms.

Immunologic, IgE Mediated:

High molecular weight agents (e.g.,
animal proteins and flour) act as com-
plete antigens and induce the production
of specific IgE antibodies. Certain low
molecular weight occupational agents
(platinum salts, trimellitic anhydride)
also induce specific IgE antibodies,
probably by acting as haptens and bind-
ing with proteins to form functional
antigens. These agents affect mostly
atopic subjects."’

Regardless of the characteristics of
the initiating antigen, reactions between
specific IgE antibodies and antigens lead
to a cascade of events, which result in an
influx of inflammatory cells into the airway
and the release of inflammatory mediators.

The presence of sensitisation to
occupational agents can be detected by
skin tests, radioallergosorbent tests
(RAST) or enzyme-linked immunosorb-
ent assay (ELISA)

Immunologic, non-IgE Mediated Re-
actions

Many low molecular weight agents,
including isocyanates and plicatic acid,
cause OA but do not consistently induce
specific IgE antibodies.'>" The ability
of low molecular weight agents to in-
duce asthma may depend upon its chem-
ical structure.

Nonimmunological Reactions

These agents are characterised by ab-
sence of a latency period.

Three mechanisms may explain symp-
toms in these patients

*  Acute airway injury from accidental
exposure to high dose of irritant
may lead to RADS (Reactive Air-
ways Dysfunction Syndrome)'*
(e.g. chlorine, ammonia, smoke).

*  Some low molecular weight agents
have pharmacologic properties that
may cause bronchoconstriction. >
(e.g. isocyanate may block beta-2
adrenergic receptors).

* Agents may stimulate sensory
nerves to release substance P and
other neuropeptides.'” Neuropep-
tides affect a variety of cells in the
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Table 1: Major causes of occupational asthma

Low molecular weight chemicals

Occupation at risk

diisocyanate)

Isocyanates (e.g. toluene diisocyanate, diphenylmethane,
diisocyanate, hexamethylene diisocyanate, naphthalene

Polyurethane workers, roofers, insulators,
painters

Anhydrides (¢.g. trimellitic anhydride, phthalic anhydride)

Manufacturers of paint, plastics, epoxy resins

vanadium, platinum salts)

Metals (e.g. chromic acid, potassium dichromate, nickel sulfate,

Platers, welders, metal and chemical workers

sulphathiazole, organophosphate)

Drugs (e.g. beta lactam agents, piperazine derivatives, psyllium,

Pharmaceutical workers, farm workers

Miscellaneous (e.g. formaldehyde, dimethylethanolamine,
ethylene oxide, pyrethrin, polyvinyl chloride vapour)

Laboratory workers, textile workers, paint
sprayers

High molecular weight organic chemicals

Animal proteins (e.g. domestic animals, birds, mice, fish glue)

Farmers, veterinarians, poultry processors,
laboratory workers, bookbinders, postal workers

cotton, tea)

Plan proteins (c.g. wheat, grain dust, coffee beans, tobacco dust,

Farmers, bakers, textile workers, food processors

Wood dust (c.g. Western cedar, mahogany, oak, redwood)

Carpenters, woodworkers

extract)

Dyes (e.g. anthraquinone, carmine, paraphenyl diamine, henna

Fabric and fur dyers, beauticians

Fluxes (e.g. colophony, soft core solder)

Solderers, electrical workers

bromelain pectinase)

Enzymes (e.g. pancreatic extracts, trypsin, Bacillus subtilis,

Pharmaceutical workers, food processors, plastic
workers, detergent manufacturers

airways, resulting in cough, smooth
muscle contraction and mucous
production'® (e.g. isocyanate).

Pathology

Irrespective of mechanisms of induction
of asthma, the pathology in the airways
of subjects with OA is similar to that
seen in patients with nonoccupational
asthma."’

Clinical features

The clinical history in patients with
possible OA should encompass occupa-
tional exposure to potential provocative
agents and the pattern of development
of symptoms in addition to conventional
historical elements.”

All asthmatic subjects should be
questioned not only about their occupa-
tion, but also about their current and
past exposures at work. As example, a
“clerk” can be exposed indirectly to a
sensitising agent depending upon the

company and environment in which
he/she works.

Symptoms of OA classically are
first present only at work, and disappear
or improve while away from work. With
high-molecular weight (HMW) protei-
nous agents, rhinoconjunctivitis symp-
toms often precede symptoms of oA

The latency period between the
onset of exposure and the onset of symp-
toms is highly variable. In general the
latency period is shorter with exposure
to low-molecular weight agents (LMW),
such as isocyanates and plicatic acid
(Western cedar), than with HMW
agents.22

The other clinical features are sim-
ilar to those found in patients with non-
occupational asthma.

Diagnosis
Diagnostic Criteria

Diagnosis of OA should include both
the diagnosis of asthma and the estab-

lishment of a relation between the asth-
ma and work. The diagnosis of asthma
is based on a compatible history and
the presence of airflow limitation or, in
the absence of airflow limitation, the
presence of pharmacologically induced
bronchial hyperresponsiveness.'’

An occupational cause should be
sought for all asthma of new onset in
adults. The disease should be suspected
in a person exposed at work to agents
known to cause OA.

A detailed assessment of workplace
exposure may help determine the spe-
cific type of OA. The assessment should
include a detailed history of specific
job duties and work processes for both
patient and co-workers.

A history of improvement of symp-
toms during weekends and holidays and
a worsening on return to work suggests,
but does not confirm OA. Runny and
itchy eyes and nose and sneezing often
accompany respiratory symptoms.

An algorithm for the clinical inves-
tigation of OA is shown in Figure 1.
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»  Peak expiratory flow rate (PEFR)
monitoring - Is a useful method in
the investigation and assessment of
OA.”* Monitoring is carried out
by asking the subject to record
his/her PEFR at least four times per
day for a period of at least two
weeks at work and during a similar
period away from work. However,
there are a number of potential
problems to this approach, includ-
ing the reproducibility of readings,
compliance and honesty of subjects,
interpretation of results, and sensi-
tivity and specificity compared with
specific inhalation challenges. New-
er portable peak flow meters store
values electronically, enabling fal-
sified patient logs to be identified.

»  Nonspecific bronchoprovocation
testing — To obtain more objective
evidence of an occupational rela-
tionship of symptoms, nonspecific
bronchial hyperresponsiveness can
be measured at the end of the work
period and at the end of the period
away from work. The absence of
bronchial hyperresponsiveness
when the subject is at work, and
has symptoms, virtually excludes
OA.

+  Spirometry —~ Monitoring of FEV1
in the workplace by a skilled tech-
nician should be encouraged. Com-
parison with data from a non-
exposure day can confirm work-
related exacerbations of asthma.

«  Skin testing — Skin test reagents arc
not available for documenting hy-
persensitivity to most occupational
agents, but the technique is feasible
for some HMW agents, such as
animal or plant proteins. The pres-
ence of immediate skin test reactiv-
ity reflects IgE - specific sensitisa-
tion. A negative test virtually
excludes the possibility that OA is
caused by that specific antigen.

Treatment

\ favourable prognosis is dependent on
'pid diagnosis and early removal of

Figure 1: Algorithm for the Clinical Investigation of Occupational Asthma
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the patient from further exposure. Im-
provement tends to plateau two years
after cessation of exposure.”® Most pa-
tients show incomplete resolution of
asthma even after many years.”’

Patients with OA generally deteriorate
if they remain in the same job and fatal
cases have occurred among workers
with ongoing workplace exposure to
provocative antigens.”*

Treatment of OA does not differ from
that of nonoccupational asthma, but it
cannot substitute for effective elimina-
tion of exposure to precipitating anti-
gens, Respiratory protection devices,

such as powered filtering respirators,
provide incomplete protection and also
cannot substitute for removal from the
offending antigen(s).

Prevention

Monitoring and control of the level of
potential allergens may decrease the
number of individuals who become sen-
sitised in the workplace.

Atopic individuals who wish to enter
high-risk workplaces require follow-up
examinations for early detection of sen-
sitisation and nonspecific bronchial
hyperresponsiveness. Smoking cessation

SA Fam Pract 2003;45(10)
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should be advised. Management of per-
sons with pre-existing asthma is more
problematic. Frequent objective meas-
ures of lung function should be obtained,
and if asthma control is deteriorating a
therapeutic trial of removal from the
work environment is indicated.

Impairment and disability evaluation

Once the diagnosis of OA is made,
patients should be referred to compen-
sation boards or similar agencies when
appropriate. Patients should be evaluated
for temporary impairment and disability
when their asthma is under good con-
trol.** Evaluation of permanent impair-
ment and disability should take place
after two years, when improvement has
plateaued.3 ! In addition to the assess-
ment of lung function, it is recommend-
ed that the assessment include the degree
of pharmacologically induced bronchial
hyperresponsiveness and airway revers-
ibility, the minimal amount and types
of medication required for maintaining
control and the effect on quality of life."

Conclusion

Knowledge of OA has expanded in re-
cent years. There is greater recognition
of aetiologic agents, as well as improved
diagnostic methods and better under-
standing of pathogenesis and natural
history. Despite considerable advances,
there is still much to be learned. Al-
though occupational diseases such as
asbestosis and silicosis may be eradicat-
ed with time because of better prevent-
ative measures, it is unlikely that OA
will ever disappear because of the con-
stant introduction of new chemicals into
workplaces.
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