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ABSTRACT: 162 subjects who had been exposed to isocyanates, who had
developed symptoms during the exposure period, or in the evening or night and,
therefore, had a history compatible with isocyanate-indu--- 1sthr-- were
studied with inhalation chatlenge testing to isacyanates (to diis__, anate
and methylene diphenyi diisocyanate) and methacholine, becsuse they were
suspected of having occupational asthma. None of these subjects bhad
symptomatic asthma before employment. The diagnosis of occupationsl astbma
was delayed (duration of symptoms before diagnosis: 3.9 + 0.4 yrs). Isocyanate-
asthma documented by a positive inhalation challenge to isocyanates was
present in 57.4% of the subjects. A higher degree of airway responsiveness to
methacholine was present in subjects with a positive isocyanate inhalation
challenge compared to subjects with a negative challenge {Gmean and GESM:
(3.407 (1.14) vs 0,942 (1,14) mg). The majority of the subjects complained of
shortness of breath and cough, The low proportion of atopic subjects {21.5%}
and of smokers (7.5%), and the high proportion of subjects with the late
component in the asthmatic reaction {71%} appear to be common features in
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this disease.
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Bronchial asthma is a disorder characterized by
increased airway responsiveness to a wide variety of
both specific and non-specific stimuli [1). Some of
these stimuli are present in the workplace, indeed,
several cases ol asthma are related to occupational
exposure to chemicals and rnaterials used in industry.
The widespread use of these chemicals leads to
asthma with increasing frequency in subjects exposed
to isocyanates who have become sensitized to them,
FucHs and VALADE were the first to report that
exposure to isocyanates can cause respiratory disease
[2]. Many studies on isocyanate-asthma have since
been performed. An immuncelogic mechanism causing
toluene diisocyanate (TDI)-induced asthma has been
sugpested by ScHEEL er al. [3). More recently, KArOL
and co-workers have shown the presence of specific
[gE antibodies [or the p-toiyl portion of the isocyan-
ate molecule in the sera of symptomatic workers
[4-5]). The prevalence of specific IgE antibodies is
about 20%, suggesting that it is not the major
mechanism of isocyanate-asthma [6]. DAVIES et af,
have suggested that isocyanates act as pharmacoiogic
inhibitors, reducing the ability of beta-adrenergic
receptors to produce cyclic adenosinc monophos-
phate (cAMP) in sufficient amounts to maintain
bronchial tone [7]. Studies regarding inhalation
challenge with isocyanates have also been performed
[8—13]. These studies have shown that inhalation of
isocyanates in the laboratory provekes early, late or
dual asthmatic reactions in subjects with a history of

isocyanate-asthma. Moreover, some studies suggest
that asthmatic reactions to isocyanates cannot be
attributed to non-specific mechanisms alone, and
that, on the other hand, non-specific airway hyperres-
ponsiveness may play a role in isocyanate-asthma
[14-16]. However, isocyanate asthma can occur in
sensitized subjects, even in the absence of airway
hyperresponsiveness [17-19]. The mechanism of
specific sensitization to isocyanates, still remains
unclear {20], even though recent studies supggest that
the isocyanate effect is linked to an acute inflamma-
tory response in the airways [21-23]. The natural
history of isocyanate-asthma also remains to be
defined. Studies concerning the long-term follow-up
of subjects with isocyanate-asthma, report that a
significant proportion of subjects, who had left the
workplace, continued to have respiratory symptoms
and airway hyperresponsiveness to non-specific stim-
uli [24-28],

Isocyanate-asthma is an important occupational
respiratory disease in our country, which has a large
number of small furniture factories, where isocyan-
ates are used for varnishing. In this report, the results
of a study on 162 patients with a history of isocyanate
asthma, are described.

Subjects and methods

162 subjects, who had been exposed to isocyanates,
and had developed symptoms during the exposure
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Different results may also be due to different
i (TDI, western red cedar) or different popula-
sxamined. The subjects described in the present
were all working in small furniture shops, and
sver been exposed to a spill of isocyanates.
cific IgE antibodies, demonstrated by RAST,
ound only in one subject, suggesting that this
10t be the major mechanism of isocyanate-
a. However, specific IgE antibodies may be
tin the lung, but in unmeasurabie quantities in
iripheral circulation. The presence of specific
_  ay occur in exposed workers without asthma or
rhinitis, indicating *sensitization’ more than disease. It
is also possible, that the use of more appropriate
conjugates may increase the sensitivity of the test.

The finding of a negative isocyanate challenge in
subjects with a consistent history for isocyanate-
asthma may be explained, at least in some subjects.
For example, in some subjects, the dose of isocyan-
ates or the length of exposure to isocyanates used in
this study may be insufficient to elicit an asthmatic
response. In our laboratory, in some subjects, a 30
min TDI challenge did not ehicit bronchospasm, but 2
h of exposure to TDI provoked an asthmatic response
(Mapp, personal observations). Alternatively, the
isocyanate non-reactors may have lost their sensitivity
to isocyanates after removal from exposure. These
subjccts may have developed symptioms due to non-
specific airway hyperresponsiveness without sensitiza-
tion to specific agents. Finally, these subjects may be
sensitized to other agents present in the industry such
as amines or catalysts used in the manufacture of
isocyanates [39].

In this report, we showed that the diagnosis of
isocyanate-asthma was often delayed. Several reasouns
can explain the delayed diagnosis. Firstly, subjects
complained of cough and shortness of breath, and
these respiratory symptoms may occur only during
the night. Secondly, the only symptom may be cough,
and this together with the finding of normal lung
volumes may lead the physician to a different
diagnosis. The fact that airway responsiveness to
methacholine is normal cannot exclude isocyanate-
asthma. In a previous study, we have shown that
isocyanate-asthma can occur even if airway respon.-
siveness to methacholine is normal [19].

Early diagnosis and earfy removal from exposure to
isocyanates are important and in some cases may lead
to complete recovery [25]. For subjects who continue
to work with isocyanaies, it is imperative that they
take regular medication for the treatment of asthma,
Keeping in mind that the late component is a feature
of the asthmatic reaction to isocyanates, and that the
late reaction is associated with an increase in airway
responsiveness and may explain perennial asthma, it
is important to use drugs which are eflective on the
late reaction. The use of inhaled steroids is necessary
for workers who cannot leave the workplace environ-
ment [40]. Moreover, the use of home and work peak-
fAow meters provides the opportunity to examine
objectively the clinical course of the disease and

provides the subject with confidence that therapy is
effective or indicates the opportunity to find other
safe alternatives to permit sufficient control to assure
a normal lifestyle at home and at work.

In conclusion, isocyanate-asthma is an ¥mportant
cause of occupational respiratory disease. The inter-
esting clinical features of isocyanate-asthma are the
prolonged period between exposure and onset of
respiratory symptoms, the low proportion of atopics
and of current smokers, and the high proportion of
late asthmatic reactions. Moreover, baseline airway
responsiveness to methacholine is similar in subjects
who developed an immediate, a dual, or a late
asthmatic reaction after exposure to TDI. Only for
subjects who require therapy during isocyanate
inhalation challenge, is the degree of nomn-specific
airway responsiveness higher.

Since there is no satisfactory biochemical method
for diagnosis of isocyanate-asthma, there are at
present two other possibilities. Firstly, to challenge
the subject at his workplace by providing him with a
peak flow meter and measuring peak flow rates before
the onset of exposure to isocyanates and then hourly
during the day and night following. Secondly, to
challenge the subject in the laboratory by exposing
him to low levels of isocyanates, and measuring FEV,
before the exposure and then throughout the day and
night. These two methods can provide, in a significant
proportion of subjects, the diagnosis of occupational
asthma. Since these two methods are time-consuming
and may cause discomfort for the subject examined, it
is of great importance to find accurate, but at the
same time, easier methods to diagnose isocyanate-
asthma.
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RESUME: Cette étude décrit un nombre total de 162 sujets exposés
aux isocyanates, ayant développé des symptdmes pendant la
periode de contact ou le s0ir ou la nuit; ces sujels avaient donc des
antécédents compatibles avec I'asthme induit pac les isocyanates.
Soupgonnés d'étre atteints d'asthme professionnel, s ont &té
soumis 4 des tests de provocation aux isocyanates {diisocyanate de
teluéne et diisocyanate de diphényl de méthyléne) =t 4 la
méthacholine par inhalation. Aucun de ces sujeis ne soulfrait
d’asthme symptdmatique avant de commencgr son travail actuel.
Le diagnostic de I'asthme professionnel a été tardif (durde des
symptoémes avant dizgnostic: 39404 ans). L'asthme dé aux
isocyanates démoniré par un test de provocation positif aux
isocyanates par inhalation €tait présent chez 57.4% des sujets. Une
faculte de résponse accrue des voies acriennes était présenie chez les
sujets dont le test de provocation aux isocyanales par inhalation
était positif et non chez ceux dont le 1est de provocation étail
négatif {moyenne G et GesM: 0,407 {114} mg conire 0,942 (1,14)
mp). La majorité des sujets se plaignatent de manque de soullle et
d’avoir la toux. Une faible proportion de sujets atopiques (2t,5%)
et de fumeurs (7,5%), et unc proportion ¢levée de sujets présentant
le composant tardif de la réaction asthmatique (71 %) semblent &tre
les traits communs de cette pathologie.





