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ABSTRACT: Diagnosing occupational asthma is still a challenge because it is based on
a stepwise approach in which the depth of investigative means may vary depending on
resources. The authors herewith review the existing investigative means from the
approach of outlining controversies and queries.

There is no validated clinical questionnaire for diagnosing occupational asthma.
Immunological investigation is limited by the lack of standardised extracts for skin-
prick testing and specific immunoglobulin E assessments. Criteria for interpretation of
changes in peak expiratory flow rates and bronchial responsiveness to pharmacological
agents are still open to discussion.

It is worth improving the methodology of specific inhalation challenges, either in the
laboratory or in the workplace, to facilitate more extensive use of these tests.
Validation of new means that assess airway inflammation, such as exhaled nitric oxide
and induced sputum, needs to be performed. There is a need to increase the use of these
diagnostic tests because the diagnosis is still too often based on "clinical impression".
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The diagnostic process aims at determining the presence of
a disease based on its symptomatology. Originally, medical
diagnoses were based on history and physical examination.
With time, diagnostic tools have considerably broadened.
Because the most widely accepted definition of asthma [1] is
based not only on symptoms but also on functional status (i.e.
reversible airway obstruction and airway hyperresponsive-
ness), recommendations have been made to confirm the
diagnosis with objective testing. Experienced physicians may
over- or underdiagnose asthma [2] and the use of the case
definition "physician-based diagnosis of asthma" often employed
for population surveys, is subject to criticism. Even simple
spirometric tests are insufficiently used to assess asthmatic
subjects despite the availability of published and widely
disseminated practice guidelines. The eosinophilic inflamma-
tory process involved in asthma has been widely investigated
in recent years and has led to the diagnostic practice of
identifying eosinophils in sputum specimens, at least in
selected or difficult cases. It has been shown that methacho-
line airway responsiveness and sputum differential eosinophil
counts are the most useful objective tests for identifying
patients with mild asthma [3]. As with asthma, the diagnosis
of occupational asthma (OA) should be confirmed by objec-
tive testing, as recommended in recently issued practice
guidelines [4]. OA has considerable medical and social con-
sequences. Giving wrong advice based on a medical impres-
sion without objective testing could cause workers to remain
exposed to the offending agent(s), leading ultimately to a

worsening of asthma and death [5]. Conversely, unnecessary
removal from a job can have considerable adverse financial
consequences for a worker not affected with OA.

In the case of OA with a latency period, identification of the
causal relationship between exposure at work and onset of
disease is crucial (see Definitions section). Moreover, there are
agents for which the immunological mechanism responsible
for the disease has been identified (especially high molecular-
weight (HMW) agents whose mechanism is immunoglobulin
(Ig)E-mediated). In these situations, it is therefore essential to
gather information not only to confirm the relevant mechan-
ism but also to identify the causative substance.

The primary objective of using the various tools being
reviewed here is to make a valid and precise diagnosis.
However, the same tools can be used for other purposes, for
example, in research or in epidemiological studies. For these,
the methodology may be slightly different. For example,
questionnaires are designed differently when they are used
for field studies. In population studies, a closed questionnaire
is desirable, preferably one that has been validated. The
European Community Respiratory Health Survey (ECRHS)
questionnaire is probably the most widely used questionnaire
for epidemiological studies in asthma. Extra questions have
been proposed for OA, but have not been validated. In
clinical evaluation of workers, the questionnaire is open. The
physician listens to the patient, adds specific questions and
formulates a general impression based on the plausibility of
the diagnosis.
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When dealing with OA, the two key questions to be
addressed are as follows. 1) Does the subject suffer from
asthma? 2) Is asthma caused by conditions in the workplace
(see Definitions section)? Therefore, much of the work is
concerned with ascertaining whether the subject has asthma
while at work or when exposed to agents usually present at
the workplace.

Finally, another crucial issue is the practicality of apply-
ing these different tools in varying circumstances. In many
countries, the existing workers9 compensation systems are not
sufficient to facilitate the satisfactory management of OA. In
the absence of substantial compensatory benefits, workers
with OA are unlikely to leave the workplace. In other
countries, OA is managed and remedied in ways that could
motivate workers to leave work. In these circumstances,
falsification of self-conducted peak expiratory flow (PEF)
assessments [6] and overestimation of symptoms are possible.
Investigations can also be hindered if workers are illiterate. In
some countries, as is unfortunately the case in the USA,
physicians9 fear of being sued for damages resulting from
specific inhalation challenges has inhibited the general use of
these most informative tests. Finally, specific inhalation
challenges are relatively expensive (though probably cost-
effective) and time consuming, and call for medical super-
vision; these are other possible limitations.

Review of means used for diagnosis and their
controversial issues

Table 1 lists controversies/queries and proposals for studies
according to the following diagnostic tools.

Questionnaire

As with many other medical conditions, the most com-
monly used introductory tool for investigating the possibility
of OA is the questionnaire. Key elements of the occupational
history have been suggested by BERNSTEIN [7]. These include:
employment history and job description; a listing of all
processes and substances used in the employee9s environment;
prior jobs. Symptoms are explored with regard to their
nature, duration, temporal pattern and relationship to the

workplace (e.g. improvement while away from work). In
addition, preceding or concomitant rhinoconjunctivitis symp-
toms should be sought [8, 9]. Hyperventilation symptoms
often blur the picture and merit being addressed. However,
none of the key points suggested by BERNSTEIN [7] have been
tested for sensitivity or specificity by comparison with final
diagnosis confirmed by objective testing. Such validation is
needed as for an epidemiological questionnaire.

It is critical to determine whether symptoms improve while
away from work. Constructing appropriate questions is challeng-
ing. Should they be worded as "Are your symptoms less severe
on weekends?" or "Are your symptoms worse at work?" Or
are these two formulations equivalent? A weekend might not
be a sufficient period in which to judge improvement. Bakers
often work 6 days a week. Vacations allow for cessation of
exposure for longer intervals, but these occur only once or
twice a year. Almost everybody feels better while away from
work. Worsening of symptoms at work depends entirely
on exposure. Some workers are not necessarily constantly
exposed to the offending agent. Based on safety data sheets,
workers may believe they are being exposed to agents that are
without risk. However, these sheets do not necessarily include
the content of those constituents found in low concentrations.
Symptoms may show very different patterns (abrupt symp-
toms after Monday9s exposure, progressive symptoms with
cumulative exposure over the week etc.).

Notwithstanding all these pitfalls, medical questionnaires
have to be sensitive but they cannot be expected to be specific.
Good sensitivity and poor specificity of medical question-
naires have been found in at least two studies [10, 11].
VANDENPLAS et al. [11] also showed that skin-prick tests
(SPT) and assessment of nonspecific bronchial responsiveness
were even more sensitive than a questionnaire for workers
exposed to latex, although both tools were equally non-
specific. One might propose that every adult-onset asthmatic
should be investigated for possible OA if they are exposed at
work to an agent known to cause OA.

Immunological assessment

Conventional SPT and assessment of serum-specific IgE
antibodies in OA are useful to detect specific IgE responses
to HMW allergens [12]. In addition, performing SPT or

Table 1. – Summary of controversies/queries and proposals of studies according to diagnostic tools

Diagnostic tool Controversies/queries Proposals for studies

Questionnaire No validated questionnaire for epidemiological or Validation of questionnaires
clinical purposes. Key questions such as: Put emphasis on satisfactory sensitivity
"Are your symptoms less severe on weekends?" or
"Are your symptoms worse at work?" not validated

Immunological No satisfactory extract for skin testing and Standardised antigens
assessment specific IgE/IgG assessments New tests: e.g. MCP-1

Lung-function tests Can PC20 be "negative" while at work in a case of OA? Validity of a single PC20 assessment
How can PEF recordings and interpretation be improved? while at work

Specific inhalation Best means to assess the response? Assess the validity of combining PEF
challenges Improve methodology and increase use changes and bronchial hyperresponsiveness

at work
Assess validity of various

functional and inflammatory means
to assess the response and not only FEV1

Improve inhalational methodology
Quality control of centres

Assessment of Sensitivity and specificity of inflammatory testing? To be assessed in larger studies
inflammation

Ig: immunoglobulin; PC20: provocative concentration of methacholine causing a 20% fall in the forced expiratory volume in one
second (FEV1); OA: occupational asthma; MCP-1: monocyte chemotactic protein-1; PEF: peak expiratory flow.
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demonstration of serum IgE antibodies for common inhalants
confirms or excludes the atopic status of the patient. SPT are
quick, inexpensive, simple to perform and safe [13]. More-
over, they can be carried out in patients with impairment of
lung function. However, their use is limited by the lack of
commercially available or standardised extracts with known
allergen content for most occupational allergens [14].

The sensitivity and specificity of SPT vary appreciably,
depending on the diagnostic gold standard used. The quality
of the extract used for SPT is critical. It should be emphasised
that extracts used for SPT should also be tested for irritant
effects and the nonirritant threshold concentration must
be predetermined in nonallergic volunteers. In the case of
latex allergy, HAMILTON and ADKINSON [15] found that a
commercial SPT preparation of nonammoniated natural
rubber latex (NRL) at two different dilutions had a sensitivity
and specificity between 95–100% in relation to latex symp-
toms [15]. Most importantly, the negative predictive value was
96%, suggesting that OA can be excluded using this NRL
reagent. Similar figures were found by TURJANMAA et al. [16]
with a new NRL extract in relation to latex symptoms.
By contrast, using a commercial extract of nonammoniated
NRL, VANDENPLAS et al. [11] found that SPT had high
sensitivity (100%), but lower specificity (21%) for identifying
workers with OA confirmed by specific inhalation challenges
(SIC), thus bearing out the lack of a satisfactory correlation
between immunological tests and SIC or PEF records found
in epidemiological surveys for HMW substances [14]. The
validity of the combination of SPT with other tools in the
diagnosis of OA due to HMW has hardly been evaluated.
VANDENPLAS et al. [11] found that the combination of SPT
and bronchial hyperresponsiveness was more sensitive than
questionnaire alone for workers exposed to latex, although
equally nonspecific.

The demonstration of specific antibodies by means of
radioallergosorbent test (RAST) or enzyme-linked immuno-
sorbent assay (ELISA) in OA due to HMW allergens is also
limited by the lack of commercially available standardised
allergen extracts. In general, in-vitro assays of specific IgE are
less sensitive but more specific than SPT in identifying cases
of OA confirmed by specific provocation challenge [15, 17].
The role of immunological tests assessing an IgE response in
the diagnosis of OA due to low molecular-weight chemicals
(LMW) is more limited. First, for most chemicals the
pathogenetic mechanism of OA is not clear and an IgE
mechanism could not be involved. Secondly, LMW com-
pounds are haptens and can act as allergens only after binding
with one or more serum protein: in many cases, serum-specific
IgE to the hapten-protein conjugate is detectable, but its
significance is often questionable, reflecting either exposure or
specific sensitisation. Generally, there is a lack of standardised
antigens for performing immunological tests for LMW
chemicals [12], as well as significant inter-laboratory varia-
bility in immunoassay protocols. There are a few exceptions
in which the presence of specific serum IgE and/or a positive
SPT are considered a sensitive diagnostic aid, e.g. to complex
(unconjugate) platinum salts, trimellitic and acid anhydrides
[18, 19]. In the case of LMW compounds, particularly some of
the most common causes of OA, like isocyanates, the
sensitivity and specificity of tests assessing the IgE response
is variable, being good for some [20] and less satisfactory for
others [21, 22]. It is also worth noting that results of both skin
and in-vitro tests of IgE-mediated sensitivity may fall to a level
below detection when workers are removed from exposure
[12]. Therefore, it is essential to take exposure into account
when interpreting results.

In the case of OA due to HMW agents or LMW
compounds, evidence of specific sensitisation by skin tests
and/or positive IgE associated with a suggestive history is not

enough for a diagnosis of allergic OA due to the given agent.
The diagnosis requires objective confirmation of asthma and
of work-related functional changes, together with a suggestive
history and exposure to an agent known to cause OA (see
above). The role played in OA by different classes of
immunoglobulins, e.g. specific IgG4 antibodies, is not clear
[23]. Thus, there is currently no place in clinical practice for
tests assessing these responses. In asthma due to LMW
chemicals, cell-mediated immunity can be of some impor-
tance. In toluene 2,4-diisocyanate (TDI)-induced asthma,
activation of CD8z T-helper cell type 2 (Th2) lymphocytes
has been demonstrated in bronchial biopsies and analysis of
bronchoalveolar lavage [24]. An increased CD69 expression
on peripheral blood eosinophils after specific inhalation
challenge with LMW compounds has been described [25].
Recently, an in-vitro assay measuring production of the C-C
chemokine monocyte chemotactic protein (MCP)-1 by
peripheral mononuclear cells after 48 h of stimulation with
diisocyanate/human serum albumin (HSA) reported 79%
sensitivity and 91% specificity in identifying workers with
SIC-confirmed OA [22]. At present, however, such techniques
are used as research tools and not for clinical practice.

Spirometry, assessment of bronchial responsiveness and
peak expiratory flow rates

Random performance of spirometry on a routine clinic visit
is seldom adequate to establish the presence of asthma. On
occasion, routine screening spirometry testing may identify
new cases of OA in at-risk worker populations, although this
strategy is far less sensitive than screening by questionnaire
alone [26, 27]. In a population of red cedar workers, CHAN-
YEUNG et al. [28] reported no difference in routine spirometry
between red cedar workers and unexposed controls, even
though OA was diagnosed in 1% of workers. A subsequent
cross-sectional study by the same group of investigators
showed that workers exposed to red cedar wood dust had
lower lung function and provocative concentration of metha-
choline causing a 20% fall in the forced expiratory volume in
one second (PC20, FEV1) compared with office workers [29].
Thus, reduced lung function and airway hyperresponsiveness
identified in screening studies can result from chronic
exposure, but they are not necessarily useful in identifying
new cases of OA.

Cross-shift spirometry and measurement of FEV1 have
commonly been used to screen for OA. A 10% decline in
cross-shift FEV1 is generally considered significant. However,
there is little evidence that measuring cross-shift changes in
FEV1 is a sensitive screening method for discriminating workers
with OA from exposed workers without the condition [30].
This is probably due to the small number of lung-function
measurements that can be made and the unlikelihood of
obtaining measurements during active exposure to the
causative agent. For this reason, it is advisable to obtain
spirometric measurements on multiple days, at more frequent
intervals and, if possible, to concurrently measure exposure to
suspect causative agents.

Methacholine- and histamine-challenge tests, methods for
measuring nonspecific bronchial hyperresponsiveness, have
been proposed for the evaluation of OA. Due to the high
sensitivity and specificity of these tests in identifying subjects
with asthma, a negative test can help to exclude asthma and
OA in those workers who remain exposed in the workplace
and who have active symptoms [3, 31]. However, this method
of ruling out asthma and OA is not infallible. There have
been rare cases in which recently exposed individuals with OA
had negative methacholine tests. It is widely accepted that a
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negative methacholine or histamine test does not exclude OA
in a remotely exposed, asymptomatic worker. In such cases,
returning to the workplace for lung-function monitoring or
evaluation by a specific inhalation challenge test are the only
options. Methacholine testing has been successful when used
as a screening tool for ruling out OA in diisocyanate-exposed
workers reporting lower respiratory symptoms (positive test was
PC20 f15 mg?mL-1). No false-negative tests or "missed cases"
of OA were subsequently recognised among methacholine-
negative workers who continued to be exposed [26].

Once the presence of asthma or airway hyperresponsiveness
is confirmed, workers are instructed on serial self-measurements
of PEF rates [4]. This process must be initiated while the
worker is still exposed to the suspect agents and should be
performed for suitable periods at work (e.g. 2–4 weeks) and
away from work. It has been determined that at least four
measurements per day are needed. These methods have the
following definite and well-documented limitations: 1) they
are effort-dependent and rely on optimal compliance of the
patient; 2) collected data can be subject to falsification [32];
3) asthma medications can potentially yield false-negative
results; and 4) data obtained from PEF recordings are often
not useful in establishing the causative agent. It has also been
recognised that because of the aforementioned limitations,
there is a need for internal validation of PEF results with
serial histamine or methacholine testing. Therefore, guidelines
for OA have recommended that serial quantitation of airway
responsiveness be conducted concurrently with PEFs and be
performed shortly after finishing work (i.e. within 24 h) and
repeated after 3–4 weeks away from the workplace. PEF data
showing decrements at work and subsequent increases on
leave, together with bronchial hyperresponsiveness while at
work, support OA. Problems arise if there is disagreement
between the results of PEF and methacholine studies. When
this occurs, specific inhalation challenge studies conducted in
a laboratory or a closely supervised workplace challenge may
be necessary to make a final determination.

Workplace and laboratory challenges

The most convincing way to diagnose OA is to monitor the
clinical and functional status of a worker during and after
exposure to the offending agent either at work or in the
laboratory. If this monitoring is carried out at work, it must
be performed under usual working conditions. The idea
of reproducing the working environment in the hospital
laboratory originated from PEPYS [33]. Originally, these tests
were done in a "realistic way" by simply asking workers to do
their usual work. Later on, environmental monitoring was
suggested, specifically in the case of isocyanate exposure,
because these chemicals can cause irritant reactions if the level
of exposure is too high. More recently, thorough on-line
monitoring of exposure conditions using special closed-circuit
equipment has been proposed [34, 35]. It is important to
ensure that the worker is exposed to low and stable
concentrations of the relevant agent, so that the tests, if
positive, will result in not-too-pronounced changes in func-
tional status. It is also important to expose subjects for
sufficiently long periods. In one of the author9s (J-L. Malo)
laboratory, it is standard to prolong the exposure for up to
2 h and, in some cases, for up to 4 h, in order to rule out the
diagnosis. Thirty minutes is clearly not sufficient. Monitoring
should not only include airway calibre (FEV1 is the standard
for this) but also possible changes in airway responsiveness to
methacholine, as reviewed [36], and changes in induced sputum
(see below) [37]. Whether specific inhalation challenges in
the laboratory rule out a diagnosis of OA remains to be

determined. The prevalence of false-negative tests has not
been assessed prospectively by returning the worker to the
workplace and examining changes in functional status. It is
indeed conceivable that laboratory exposure is not always to
the right agent. Exposure methodology has to be further
improved, especially with LMW agents, in order to extend the
exposure to all chemicals and ensure exposure to the lowest
possible concentration. The ideal situation would be to design
referral centres in each country, so testing can be carried out
by physicians with sufficient expertise. Cost-effectiveness
studies also remain to be carried out to further validate this
diagnostic approach.

New methods for assessing airway inflammation: induced
sputum and exhaled nitric oxide

Induced sputum. The objective confirmation of a history
suggestive of OA is usually carried out by means of functional
and immunological methods. Indeed, exposure to allergens
and chemical sensitisers induces airway inflammation which,
as with nonoccupational asthma, is one of the hallmarks of
the disease. New, noninvasive tools for measuring airway
inflammation in asthma have recently been introduced, and
their use has been proposed in the assessment of OA.
Standardised and reliable methods for inducing and examin-
ing sputum have recently been made available as well [38, 39].
Sputum can be obtained by inhalation of hypertonic saline;
the type of inflammatory cells and soluble markers of cell
activation can be assessed. The normal and asthmatic cellular
profiles of induced sputum are now well described [40, 41] and
sputum eosinophilia occurs in most subjects with asthma [39].
The cellular profiles of induced sputum in OA can differ.
Several data seem to indicate a central role of eosinophils in
OA induced by both LMW compounds and HMW agents.
MAESTRELLI et al. [42] first reported the presence of eosino-
philic bronchitis following laboratory exposure to isocyanates.
OBATA et al. [43] observed a significant change in sputum
eosinophils at 6 and 24 h after plicatic-acid challenge among
responders; this change was inversely related to the fall in
FEV1 at 6 h. LEMIÈRE et al. [44] reported a significant differ-
ence in sputum eosinophils and eosinophil-derived mediators
in patients with confirmed OA due to LMW compounds or
unknown materials by comparing periods at work and periods
away from work. These results were confirmed in subsequent
studies by the same group after laboratory exposure to
occupational agents in subjects with OA due to LMW or
HMW agents [37, 45].

In contrast with these data, FRANCO et al. [46] showed
a higher degree of neutrophilic inflammation and a lower
degree of eosinophilic inflammation in the airways of subjects
with asthma due to LMW compounds and still exposed to the
occupational sensitiser, in comparison with subjects with OA
due to HMW agents or nonoccupational asthmatics. Quite
recently, ANEES et al. [47] examined a group of workers with
asthma related to LMW compounds and a low degree of
diurnal variability in PEF rate while at work and found that
only some of them had sputum eosinophilia. Eosinophilia was
associated with more severe asthma and greater broncho-
dilator reversibility, but not with PEF response to work expo-
sure. In eosinophilic and noneosinophilic groups, neutrophils
were found to be present in similar proportions in each group.
These different findings could be related partly to the different
diagnostic inclusion criteria used in the studies and partly
to the methodological differences in interpreting the results
(different cut-off points were used to define a significant
eosinophilia in the studies by LEMIÈRE et al. [44] and ANEES
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et al. [47]). Indeed, the cellular profile of sputum in OA needs
to be further elucidated.

Some studies have looked at the changes in soluble
mediator levels in sputum after exposure to LMW and
HMW sensitisers in subjects with OA. Results of these studies
reflect the controversies in inflammatory cell counts discussed
above. LEMIÈRE et al. [44] found a significant change in
sputum inflammatory mediators associated with eosinophilic
infiltration, e.g. sputum eosinophil cationic protein (ECP),
interleukin (IL)-5 and eotaxin, in patients with OA confirmed
by comparing periods at work and periods away from work
and in subjects with OA after SIC with occupational
sensitisers [45]. In contrast, PARK et al. [48] found a significant
increase in sputum of inflammatory mediators associated with
neutrophilic infiltration, IL-8 [48, 49] and myeloperoxidase
levels (MPO) [49], and in neutrophil chemotactic activity in
the serum [49], following grain dust or TDI bronchoprovoca-
tion test subjects with OA, thus supporting the view that
activated neutrophils may contribute to grain dust- and TDI-
induced asthma.

The contribution of induced sputum to the diagnosis of OA
in clinical practice in relation to other diagnostic tools is also
under evaluation. The findings of LEMIÈRE et al. [44] appear
to indicate that in cases where SIC cannot be performed,
induced sputum can be considered a promising tool for
investigating subjects still at work who have OA due to LMW
compounds or unknown sensitisers. Moreover, since the same
study found no variation in the control group of asthmatics
with worsening symptoms at work but without any significant
functional change, the authors suggested that sputum is parti-
cularly helpful in differentiating between work-aggravated
asthma and superimposed OA due to a workplace sensitiser.
In contrast, the data by ANEES et al. [47] discussed above seem
to indicate that analysing the type of inflammatory cells in
sputum does not help to confirm a diagnosis of OA in workers
with borderline features of the disease.

Increase in airway responsiveness after exposure to occupa-
tional agents has been proposed as an early marker of
bronchial response to occupational agents [50]. Since changes
in sputum have been found to precede functional changes in
both FEV1 and PC20 methacholine after laboratory exposure
to occupational agents in subjects with OA due to LMW or
HMW agents [37], it has been suggested that induced sputum
may be a useful tool in the early diagnosis of OA, possibly
more sensitive than increased airway responsiveness. The
sensitivity of changes in sputum in comparison with airway
responsiveness as an early marker of airway inflammation in
exposed workers should be evaluated in studies with a larger
number of participants.

The time/course of changes in sputum cell count observed
during SIC by OBATA et al. [43] and LEMIÈRE et al. [37]
suggest that sputum can be helpful in interpreting the results
of an SIC by: 1) supporting evidence of a late reaction during
a negative SIC with an LMW compound; and 2) being a
satisfactory predictor of a positive response to the SIC when
associated with significant changes in airway responsiveness
in subjects with OA due to LMW or HMW agents. The
sensitivity and specificity of the combination of induced
sputum analysis and airway responsiveness and/or PEF in
relation to diagnostic gold standard in OA is unknown and
needs to be evaluated. Indeed, the majority of available data
suggest that sputum analysis could be particularly useful in
OA due to LMW compounds, where the objective confirma-
tion of diagnosis often relies only on SIC results, due to the
lack of availability of immunological tests. The place of
measurement of inflammatory indices derived from sputum in
clinical practice of OA needs further evaluation with larger
numbers of subjects [51]. Finally, due to its sensitivity to
change in occupational exposure, monitoring sputum could

play a role in the follow-up of OA, comparing the time/course
of inflammatory indices during cessation of exposure to
findings obtained during exposure and their variations in
relation to pharmacological treatment.

Exhaled nitric oxide. Measurement of nitric oxide (NO) gas
in exhaled air is a noninvasive tool and may be a good marker
of airway inflammation in asthma [52, 53]. To date, only two
studies have examined the role of exhaled NO in OA,
comparing the results with those obtained from sputum. In
patients with western red cedar asthma, OBATA et al. [43] found
an increase in levels of exhaled NO after challenge with plicatic
acid in both responders and nonresponders, reaching signific-
ance only in nonresponders. No correlation was found between
the increase in NO and the magnitude of the functional
changes. In the same group of patients, the late asthmatic
reaction induced by plicatic acid was associated with an
increase in sputum eosinophils that was inversely related to the
change in functional parameters. In workers with suspected
sensitisation to latex or to 4.49-diphenylmethane diisocyanate,
ALLMERS et al. [54] found no clear relationship between
bronchial response, serum-specific IgE antibodies and increase
in exhaled NO levels. Therefore, the usefulness of analysis of
exhaled NO in the clinical evaluation of patients with suspected
OA and its relation to monitoring sputum in assessing airway
inflammation has yet to be determined.

How often is objective testing carried out?

Schemes for objective confirmation of OA have been
proposed [14]. However, depending on the resources, the
country, the specialty of the treating physician and medico-
legal requirements, there is undoubtedly a huge variability in
the way objective testing is used. In some countries, the
presence of a "suggestive" history and skin reactivity to flour
may be sufficient to accept a diagnosis of OA to flour.
However, it is well known that sensitisation to flour and the
appearance of symptoms do not necessarily add up to a case
of OA. In Quebec, Canada, medical boards who examine
claims addressed to the Commission de la Santé et Sécurité du
Travail (Workers9 Compensation Board) ask for referral to a
specialist in OA, who almost always relies on several tools, the
essential one being the workplace or laboratory exposure
challenge. In a recent French study, carried out by collecting
data from 559 cases reported on a voluntary basis: PEF rates
were assessed in only approximately one-third of the cases;
specific immunological sensitisation was evaluated in just
under one-half of the cases; and specific inhalation challenges
were carried out in only y10% of the cases [55]. By
comparison, in Italy, challenges either at the workplace or in
the laboratory, seem to be used more often [56].

Conclusion

Investigation of occupational asthma should still be based
on a stepwise approach in which multiplication and judicious
use of objective means contribute to improving the quality of
the diagnosis. New cost-effective means are worth being
validated and regularly introduced to facilitate diagnosis.
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