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Atopy and work 

Henrik Nordman. MD' 

NORDMAN H. Atopy and work. Scand J Work Environ Health 10 (1984) 481-485. Atopy denotes the 
exceptional capacity to produce immunoglobulin (1g)E antibody when exposed to common environ- 
mental allergens. The characteristic is frequently used for preemployment screening purposes. Too little 
attention has, however, been paid to the rationale and the consequences of this practice. Atopy is very 
common, and so decisions made because of atopy probably affect about a third of the working popula- 
tion. Work-related hypersensitivity symptoms cannot be eradicated by the weeding out of atopics. The 
intensity of exposure and/or the sensitizing properties of causative agents are often extremely strong in 
occupational settings and trigger the production of specific IgE antibodies even in nonatopics. Atopy is 
probably not sufficiently discriminative for screening purposes even in environments where atopics are 
known to have a greater risk of developing asthma (eg, laboratories with animals). Moreover, weeding 
out atopics may be used instead of hygienic and technical measures to reduce exposure levels. Separate 
decisions on medical, as well as legal, grounds may be warranted when a person with atopic symptoms, 
ie, rhinitis, asthma, or dermatitis, enters a new occupational environment. There is an urgent need for 
prospective studies in various occupational environments. 
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Atopy is a term which defines a population that dis- 
tinctly differs with respect t o  its immunologic reac- 
tivity. The term has become deeply rooted in the vo- 
cabulary of allergologists, general practitioners, and 
occupational health officers. However, its usefulness 
has been obscured by the absence of a unanimously ac- 
cepted definition. Sometimes atopy is used to denote 
a clinical condition, sometimes an immunologic mec- 
hanism, whereas it frequently stands for a combina- 
tion of both. Moreover, authors tend to forget to  
state clearly how the term was used in a particular 
context. A careless use of atopy synonymously with 
the far wider concept of allergy has further added to 
the confusion. 

The predictive value of atopy has naturally attract- 
ed the interest of occupational health officers, who 
have used it in preemployment screening. The vague- 
ness of the definition and the lack of data from longi- 
tudinal studies is reflected in the wide range of prac- 
tices, which have mostly been unfavorable for atopics. 
This paper reviews and discusses the rationales for 
screening on the grounds of atopy and some implica- 
tions of such a practice. 

The concept of atopy 

When the term atopy was introduced in 1923 by Coca 
& Cooke ( 5 ) ,  it was originally meant to describe indi- 
viduals with a familial tendency to become sensitized. 
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It was also suggested that it be restricted to  the 
description of human, naturally occurring hypersen- 
sitivity, manifested clinically by hay fever and asth- 
ma. Two years later, Coca & Grove (6) launched the 
term "atopic reagins" for the specifically reacting 
substances in the serum of atopic individuals. The 
authors refrained from calling the substances anti- 
bodies as they considered evidence of an immunologic 
reaction to be lacking. The discovery of specific im- 
munoglobulin (Ig) E antibody in 1967 confirmed that 
the reagins indeed were antibodies. Reagins are today 
synonymous with this class of antibodies, which is by 
no means confined t o  atopics or even to man (30). 

The definition of atopy probably most widely ac- 
cepted was offered by Pepys in 1975, ie, the capacity 
readily to  produce IgE antibody in response to  or- 
dinary exposure to the common allergens of the sub- 
ject's environment (31). This definition applies to 
atopy as it is used throughout the present document. 
Pepys further suggested that a reaction to an allergen 
occurring only in some occupational environments 
should not be called atopic, but reaginic. Thus the 
production of specific IgE antibody to phthalic an- 
hydride or platinum salts, not being common envi- 
ronmental allergens, is not an atopic, but reaginic 
reaction. 

Even if the definition of atopy is agreed upon, 
there is still a need to distinguish between atopic indi- 
viduals with and without symptoms. Such differentia- 
tion is particularly important in occupational set- 
tings, where symptoms are definitely more important 
a t  the preemployment stage than atopy itself. One 
may talk about symptomatic and asymptomatic ato- 
pics. An expression, such as atopic predisposition, to  



define subjects who have demonstrable IgE antibo- 
dies but who have never suffered any atopic symp- 
toms would be a valuable complement to the termi- 
nology. An individual's "atopic status" may be high 
or low, meaning that subjects classified as atopics 
with multiple sensitivity, ie, reacting to two or more 
allergens, have a high atopic status, whereas those 
with limited or isolated sensitivity have a lower status 
(30). 

The prevalence of atopy 

If a particular characteristic is used as the basis for 
screening, the occurrence of the feature is naturally 
important. Earlier studies suggested that about 10 % 
of the population experienced some kind of atopic 
symptoms at some point of time (36). More recent 
studies support a higher prevalence of symptoms, in 
the range of 15-30 % (13, 15, 18, 25). 

The prevalence of positive skin reactions to com- 
mon environmental allergens has been studied in va- 
rious "normal" populations. It is only natural that 
the studies show a broad range of results, as skin re- 
activity is dependent on a number of factors such as 
age, quality and number of allergen extracts, testing 
techniques, and, in particular, the criteria for inter- 
preting a test as positive. Even so, the prevalence in 
most studies varies from 25 to 50 Yo (2, 9, 12, 17, 18, 
38). It seems clear that atopy is a very common 
characteristic and that any action taken on the basis 
of it will necessarily affect a substantial proportion 
of the working population. It goes without saying 
that the practice of disqualifying job applicants be- 
cause of such a common characteristic as atopy 
should be founded on indisputable evidence that the 
atopics really do run a greater risk of becoming ill in 
a particular environment. This evidence is lacking for 
the majority of occupational environments. 

Increased risk for atopics 

It may be anticipated that those individuals who are 
capable of producing IgE antibody to common aller- 
gens, eg, pollens or house-dust mite, would become 
sensitized more easily than others to allergens known 
to cause an IgE-mediated allergy. The reasoning in 
this line of thought seems irrefutable. A classical 
example would be the bakery industry; the respiratory 
symptoms of bakers were already described by Ra- 
mazzini in 1700 (32). Although baker's asthma is a 
typical IgE-mediated disease (37), surprisingly little is 
known about both the risk of sensitization of atopics 
and the prognosis of sensitized workers. 

According to a fairly recent study (21), comprising 
234 bakers, 25 Yo was suffering from some kind of 
atopic disease, and 9 Yo was found to have asthma. 
Atopy was not clearly defined in this investigation, 
nor was it studied in the sense defined here. The au- 
thors concluded, on the premise that people who al- 

ready had rhinitis and/or asthma before starting 
work in a bakery tended to.deteriorate, that atopics 
are unsuitable for bakery work. The prevalence of 
asthma was rather similar to that in another study on 
242 bakers, who had a 16.5 Yo overall prevalence of 
flour-induced respiratory complaints, a 7 Yo preva- 
lence of asthma, and 9.5 Yo prevalence of rhinitis 
without concommitant asthma. Clinically healthy 
subjects showed prevalences of positive skin tests to 
house-dust mite and grass pollens of 6 and 10.5 %, 
respectively, whereas asthmatics had a higher preva- 
lence of 29 and 65 Yo, respectively (35). These find- 
ings may be construed as an indication that atopics 
run a greater risk of becoming sensitized to flour 
dust. Both studies were cross-sectional and dealt with 
"survivors." They therefore tended to underestimate 
the risk. 

Longitudinal studies on bakers are scarce. A five- 
Year follow-up of bakers' apprentices showed that 
about 9 Yo of newcomers may show a positive skin 
test to flour within a few weeks of starting work. At 
the end of the third year this figure had increased to 
19 Yo; at this point of time complaints compatible 
with rhinitis or asthma were reported by 7 Yo. With- 
out the predictive value of preexisting atopy having 
been specifically studied, it was noted that there was 
some tendency for pollen-sensitive subjects to be- 
come sensitive to flour, whereas the reverse was rare 
(19, 20). 

One of the few areas in which atopy has been 
studied rather extensively in relation to work-related 
allergy is laboratory animal handling. According to 
some major studies, the prevalence of laboratory ani- 
mal allergy is about 20 Yo, or probably a little higher, 
whereas the prevalence of asthma seems to be around 
10 % (table 1). The figures have, however, been de- 
rived from cross-sectional studies. Again one may ex- 
pect atopics to be more susceptible to sensitization 
than nonatopics, as the animal allergies are mostly 
IgE-mediated. It has been suggested that atopics 
should not be allowed to work as laboratory animal 
keepers because of the alleged likelihood of develop- 
ing an allergy to animals (24). Against this back- 
ground the remarkably consistent results of several 
recent studies become interesting (7, 11,27, 33). They 
show, first, that animal allergy, ie, eczema, rhinitis, 
or asthma, is as common among atopics as among 
nonatopics and, second, that atopic individuals are 
more inclined to progress into severe disease, ie, 
asthma. 

Of the 179 laboratory animal workers studied by 
Cockcroft et a1 (7), 70 atopics showed a prevalence of 
animal allergy (30 %) similar to that of the 109 non- 
atopics (26 Yo). Atopics (ie, skin-test positives with 
common allergens) did have asthma more frequently 
(14 out of 70, 20 %) than the nonatopics; however 7 
cases (6 Yo) of asthma were also found among the 
109 nonatopics. Weeding out the atopics at the pre- 
employment examination would not have significant- 



ly decreased the overall allergy caused by contact 
with animals (8). However, if it is assumed that these 
figures show the true risk, the substitution of non- 
atopics for the atopics would have reduced the 21 
asthmatics to 11. This reduction would have occurred 
at the expense of 49 atopics who would probably not 
have contracted any disease, an assumption that may 
be wrong as the study was cross-sectional (table 2). 
Nevertheless, whether or not atopy can be considered 
sufficiently discriminative to be of use for pre- 
employment screening purposes has been seriously 
questioned (7, 8, 26). On the other hand it may be ar- 
gued that an asthma prevalence of 12 070 is high in- 
deed and that the theoretical reduction achieved by 
the exclusion of atopics would not be negligible. Data 
on the incidence and prognosis of laboratory animal- 
induced allergy are needed; these can only be ob- 
tained from longitudinal studies. 

Man-made chemicals are even less predictable than 
proteins. During the late 1960s and 1970s the deter- 
gent industry had a specific problem with Bacillus 
subtilis enzymes, which caused IgE-mediated allergy. 
Longitudinal studies using skin tests revealed that 
atopy predisposed for B subtilis sensitization. Al- 
though the skin reactivity to the proteolytic enzymes 
appeared unaccompanied by clinical symptoms, 
atopics were excluded at the preemployment exami- 
nations (22). Atopy also seems to predispose strongly 
for sensitization to platinum salts (Newman Taylor, 
personal communication). 

The opposite applies to exposure to diisocyanates. 
The risk of acquiring asthma from this group of che- 
micals is at least as great for nonatopics as for atopics 
(29). The distribution of atopy among 92 cases of dii- 
socyanate asthma, all of which were confirmed by 
bronchial provocation tests at the Institute of Occu- 
pational Health in Helsinki, is shown in table 3. Ato- 
py did not seem to be associated with any propensity 
to contract disease. The same was true for 12 cases of 
formaldehyde asthma (28). These findings are not 
surprising, as there is no reason to believe that a reac- 
tion to formaldehyde would be IgE-mediated; like- 
wise IgE rarely seems to be of importance in iso- 
cyanate-induced asthma. Also in the sensitization of 
the respiratory tract by phthalic anhydride, atopy ap- 
pears to be of little relevance (table 3). Weeding out 
symptomless atopics from such work would be a 
form of malprdctice. 

Prognosis of sensitized individuals 

The prognosis of occupational allergic disease is an 
important aspect when the risks involved in sensitiza- 
tion are weighed. In general such knowledge is 
lacking. There are reports showing that asthma 
caused by red cedar (4) and colophony (3) may persist 
long after the subject is no longer exposed. 

A study on toluene diisocyanate workers indicated 
that symptoms may continue for years and even de- 

Table 1. Prevalence of laboratory animal allergy (LAA) and 
asthma. 

Prevalence 

Reference Population LAA Asthma 
studied (N) ( O h )  (O/O) 

Taylor et al (34) 474 23 9 
Gross (16) 399 15 7.5 
Cockcroft et al (7) 179 27 12 
Davies & McArdle (10) 585 20 3 
Newman Taylor et al (27) 144 27 11 
Slovak & Hill (33) 146 30 10 
Davies et al (1l)a 148 15 2 

a One-year follow-up 

Table 2. Distribution of animal-related allergy and asthma in 
relation to atopy (7). 

Atopics Nonatopics 

Number Percent Number Percent 

All animal-related 
symptoms 21 30 28 26 

Asthma from animal 
contact 14 20 7 6 

No symptoms related 
to animals 49 70 81 74 

Total 70 100 109 100 

Table 3. Atopy among 92 cases of diisocyanate asthma, 12 
cases of asthma caused by formaldehyde, and 11 by phthalic 
anhydride. All cases were confirmed with bronchial provoca- 
tion tests. 

Agent Atopic Nonatopic All 

Diisocyanatea 22 70 92 
Formaldehyde 2 10 12 
Phthalic anhydride 2 9 11 

a Toluene diisocynate, 4,4-diphenylmethane diisocyanate, or 
1,6-hexamethylene diisocyanate. 

teriorate after the exposure is discontinued (1). This 
is in accordance with the experience gained on iso- 
cyanate asthma at the Institute of Occupational 
Health, in Helsinki. A self-administered question- 
naire mailed to 92 confirmed cases, 84 of whom re- 
sponded, revealed that 8 of the 14 who had continued 
in isocyanate-exposed work believed that their health 
had deteriorated, whereas only two felt better. Of the 
70 workers who had no further exposure, 50 reported 
that the symptoms 0.5 - 5 years later had continued 
without clear improvement, and another 13 felt their 
health had deteriorated. Only seven reported amelio- 
ration. Although the results express subjective assess- 
ments, they leave the impression that isocyanates 
may trigger an asthma which develops into a nonspe- 
cifically reacting disease. 

The study by Jaminen and co-workers (21) on 
bakers suggested a more optimistic prognosis; many 
workers with asthma managed to continue with mild 
or no symtoms when transferred to worksites with 



less exposure to flour dust. Two prospective studies 
on bakers have reported a so far unexplained pheno- 
menon. Workers who turned skin positive to flour 
extracts during the first year of exposure sometimes 
became negative during subsequent years (14, 19, 
20). Only prospective studies will be able to tell the 
predictive value of skin positivity in relation to clini- 
cal disease. 

Mechanisms df disease 

There are two principal explanations for the fact that 
the occurrence of work-related symp~oms can be lit- 
tle reduced by the exclusion of atopics. First, while 
atopy is, by definition, confined to the production of 
IgE antibody, this class of antibody is not limited to 
atopics. It is a normal class of antibody, and there is 
ample evidence showing that nonatopics may develop 
an IgE-mediated allergy, provided that the intensity 
of exposure is strong enough and/or that the sensitiz- 
ing properties of the offending agent are potent 
enough. The second explanation is'that there are sev- 
eral other mechanisms for the disease. 

With respect to occupational asthma, the direct ac- 
tion on vagal receptors in the trachea and bronchi ob- 
viously plays an important role in the pathogenesis. 
Asthma can also be induced by a variety of factors 
capable of activating the mast cell and the basophil 
(23). Such factors include antigen-antibody reactions 
other than IgE, eg, short-term sensitizing antibody 
(STS-A) and other IgG reactions, chemical and 
mechanical factors, interference with the intracellu- 
lar c-AMP/c-GMP balance, etc. It seems likely that 
the role of mechanisms other than IgE-mediated ones 
are particularly important in the induction of occu- 
pational asthma, as the exposure to many potent 
agents may be several times higher in occupational 
environments than elsewhere. 

Discussion 

Atopy is a common characteristic. Any decision 
taken on atopy per se will affect about one-third of 
job applicants. Such far-reaching decisions should be 
based on indisputable evidence that atopics are at a 
greater risk; the main interest of occupational health 
officers should be to protect workers from disease, 
not work. 

While some evidence exists from certain work en- 
vironments, such as the earlier processes of the deter- 
gent industry and work with platinum salts, that 
atopy is relevant as a risk predictor, such knowledge 
is lacking for most occupations. Other occupations, 
including all those associated with exposure to diiso- 
cyanates and formaldehyde, show no indication of 
any increased risk for atopics. Some data on positive 
skin tests with common allergens and atopic family 
history among bakers can be construed to suggest an 

increased risk of sensitization to flour (21, 35). Sev- 
eral studies show that the prevalence of asthma 
among laboratory animal handlers is high and that 
the risk of progression into asthma is clearly in- 
creased among atopics. Although screening for atopy 
would reduce the cases of asthma in this particular 
work, present data on the predictive value of atopy 
suggest that the characteristic is rarely discriminatory 
enough to require exclusion from a certain environ- 
ment. Prospective studies from various occupational 
environments are needed before further recommen- 
dations can be made. However, atopy may well serve 
as a means of identifying individuals who, because of 
the marginally increased risk, should be subjected to 
more careful medical supervision, including informa- 
tion about risks and means of protection. 

Individuals displaying symptoms in a preemploy- 
ment examination merit a separate discussion. There 
are other and more clear-cut aspects guiding deci- 
sions regarding such workers. Thus subjects with der- 
matitis are well known to be unsuitable in a variety 
of environments such as kitchen work, animal han- 
dling, hairdressing, etc. The nonspecific bronchial 
hyperreactivity of asthmatics render this group of 
applicants unsuitable for any dusty work or any en- 
vironment associated with irritants. In general, 
symptomatic workers are unsuitable for work in en- 
vironments where their symptoms will deteriorate. 
Such decisions include medicolegal aspects; there 
may be difficulties in distinguishing between aggra- 
vation of a preexisting disease and disease caused oc- 
cupationally. However, this difficulty applies to 
workers regardless of the mechanism of disease, be it 
extrinsic or intrinsic asthma or atopic or nonatopic 
dermatitis. It is not tied to atopy. As regards symp- 
tomless subjects who claim previous experiences of 
atopic symptoms during childhood and adolescence, 
but who have been asymptomatic ever since, the deci- 
sions may be less self-evident. The present literature 
does not give much guidance with respect to the risk 
of relapse of former atopic symptoms in various oc- 
cupations. Until there is evidence of a clearly in- 
creased risk it seems reasonable not to put undue 
weight on past episodes, or a family history of atopy. 

One is well advised to keep in mind that work- 
related symptoms cannot be eradicated by the exclu- 
sion of atopics. The reasons are obvious: (i) nonato- 
pics are capable of producing IgE when exposed to 
strong allergens or haptens, (ii) the mechanisms of 
disease are multiple, and (iii) only some of these 
mechanisms are linked to IgE and atopy. Moreover 
any increased risk should be carefully weighed 
against the untowarded implications involved in 
unemployment. When there is a clear risk, screening 
policies ought to be applied during vocational guid- 
ance or, at the latest, when a prospective student 
applies to a vocational school. Finally, screening for 
susceptibility may be a double-edged practice. There 
is an inherent risk of forgetting about hygienic and 



technical measures to reduce exposure, which even- 
tually is the only efficient way t o  achieve a sub- 
stantial reduction of  work-related allergy. 
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