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WORK RELATED ASTHMA

Twelve subjects were found by peak flow records to
have work related asthma. Six of these were current
smokers, one was an ex-smoker, and five were never
smokers. Specific IgE measurements were made on
11 of these subjects and it was appreciably raised in
only one (isotope binding 15:4%). One other subject
had a marginal concentration (see below) of specific
IgE RAST (0-8% binding).

SEROLOGY: NORMAL IGE CONCENTRATIONS
Determinations of specific IgE were made in 126
subjects and these formed the group for analysis.
Based on the value of IgE RAST above the 95th per-
centile of the never smokers, a level of 1% binding
(natural log of 1 = 0) or more was taken as abnormal.
For the geometric mean of the log transformed
RAST results of the never smokers plus 1:64 SD,
0-71% binding (natural log of 0-71 = —0-34) or
above was taken as abnormal.

SEROLOGY: PRECIPITATING ANTIBODIES TO HAA

The same strong negative correlation between
current smoking and precipitating antibodies was
detected amongst these 126 sera as was previously
reported.”> No correlation was found with atopy or
positive skin prick test to HAA and similarly, no
correlation existed between specific IgE and pre-
cipitin values.

SEROLOGY: SPECIFIC IGG TO HAA

Measurements of specific IgG to HAA by ELISA
have not previously been reported. Therefore,
results are given for all 203 sera. A strong negative
correlation with current smoking was shown, as in
the precipitin results (table). No dose response effect
on the ELISA result was found when the numbers of
cigarettes smoked were considered either as the
number of cigarettes smoked a day (10 or less
compared to greater than 10 cigarettes a day) or as
pack-years smoked (20 or less compared to greater
than 20 pack-years). No correlation with duration of
exposure to the humidifiers, atopy, or positive skin
prick test to HAA was found and no correlation
between specific IgE and ELISA to HAA existed.

SEROLOGY: SPECIFIC IGE TO HAA

Figure 1 shows the distribution of specific IgE
concentrations for the current, ex-, and never
smokers. With either method of establishing a
normal range for specific IgE, only two values among
the never smokers (n = 45) were above this range and
both were less than 2% binding (mean 1-35%). For
the ex-smokers (n = 29), four values were above
0-71% binding (mean 1-9%) and three values were
above 1-0% (mean 2-25). For the current smokers (n
= 52) nine values were above 0-71% binding (mean
6:5%) and eight values above 1-0% (mean 7-2). The
relative risk of developing raised specific IgE to HAA
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Figure Log, of specific IgE measurement to HAA among
current, ex-, and never smokers.

in current smokers was therefore 445 times that of
non-smokers depending on which method was used
to determine the normal range. No correlation exist-
ed between duration of exposure to the humidifiers
and concentration of specific IgE.

We compared the specific IgE concentrations in
ex-smokers who had been exposed to HAA while still
smoking with the specific IgE concentrations in ex-
smokers who had not been exposed. Of the four ex-
smokers with a specific IgE value greater than 0-71%
binding, time since smoking was recorded in three.
All three had been exposed to HAA as smokers. Of
the remaining 46 ex-smokers, data were available for
45; of those 31 had been exposed as smokers and 14
had not. Similarly, all nine of the current smokers
with a specific IgE value greater than 0-71% binding
had been smoking at the start of their exposure to
HAA. Of the remaining 65 current smokers for
whom data were recorded, 57 were smokers at the
start of exposure.

Of the 103 volunteers who were skin tested, 71 had
sera available for detection of specific IgE. No excess
of raised specific IgE above the defined normal
concentrations was found among atopics (n = 20)
compared with non-atopics.

Discussion

Smoking affects the immune response in many ways.
A fall in the total y-globulin concentration in smokers
was noted in 1974." Current smokers have reduced
concentrations of total IgG and IgM and increased
concentrations of total IgE.”? Studies of subjects
exposed to airborne antigens have shown reductions
in specific IgG concentrations and in precipitating

Geometric mean ELISA (95% CI) according to smoking
habit

Smoking No of Geometric mean

habit subjects ELISA (95% CI)
Never 75 0-67 (0-60-0-75)
Ex- 46 061 (0-52-0-72)
Current 82 0-40 (0-35-0-47)
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antibodies in smokers compared with non-
smokers.’® Other workers have shown that current
smoking is not only associated with higher concen-
trations of specific IgE to inhaled occupational
antigens, but that current smoking may confer a
higher risk of developing work related asthma in
response to these antigens.'?

Our results show that specific IgG production to
crude HAA is reduced in current smokers compared
with never smokers, with ex-smokers occupying an
intermediate position (table). No dose response
according to the number of cigarettes smoked a day
or the number of pack-years smoked was found.

We used two methods to define a normal distribu-
tion of specific IgE to HAA in the never smokers.
With either method, smokers and ex-smokers had a
higher relative risk of developing raised specific IgE
concentrations against HAA than never smokers.
Among those current smokers with a raised IgE, we
found no evidence of a dose response with the
number of cigarettes smoked a day or the number of
pack-years smoked.

The results of self recorded peak flow measure-
ments were consistent with work related asthma in 12
workers. Of these, two had evidence of specific IgE
antibody to humidifier antigens (both were current
smokers). Of the 12 with work related asthma six
were current smokers and nine had positive
precipitins to humidifier antigens.

Our data are consistent with the hypothesis that
smoking exerts an enhancing effect on production of
IgE and an inhibitory effect on production of IgG in
adults exposed to novel antigens in the workplace.
The effect of smoking on production of IgE seems to
affect only a small percentage of the smoking popula-
tion (as most have normal values of specific IgE),
unlike its effect on production of IgG where smoking
habit appears to be the dominant factor determining
the concentration of 1gG.

To test the theory that smoking exerts a permissive
effect on production of IgE to novel antigen during
the initial period of exposure, we compared the
specific IgE concentrations in ex-smokers who had
been exposed to HAA while still smoking with the
specific IgE concentrations in ex-smokers who had
not been exposed. Similarly, we compared the
specific IgE concentrations in current smokers who
were and current smokers who were not smoking at
the start of their exposure. Although there were no
statistically significant differences between the
groups (ex- and current smokers) that had raised
specific IgE concentrations and the groups that had
not, the results are consistent with the theory that
smoking at the onset of exposure may be one of the
mechanisms involved in switching on production of
IgE to a novel antigen.

The cause of the opposing effects of cigarette
smoking on asthma and production of IgE and on
allergic alveolitis or humidifier fever and production
of IgG is not clear.”” The effect on asthma seems

localised; smoking increased production of IgE
antibody to ovalbumen in rats when inhaled but not
when injected subcutaneously.’ Inhalation of
cigarette smoke by guinea pigs caused mucosal
inflammation and increased airway permeability to a
marker protein, horseradish peroxidase.!” The per-
missive effect of cigarette smoking on production of
IgE could be a consequence of increased perme-
ability of the airway mucosa allowing antigen access
to submucosal immunocompetent cells. The cause of
the inhibitory effect of smoking on production of IgG
and allergic alveolitis is even less clear but may be the
consequence of reduced antigen penetration into the
peripheral parts of the lungs of smokers or impaired
presentation of antigen by alveolar macrophages;
MHC?2 expression and consequently the ability to
present antigen is reduced in alveolar macrophages
recovered from cigarette smokers by bronchoalveolar
lavage.'
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The effect of smoking on the
development of allergic disease
and specific immunological
responses in a factory
workforce exposed to
humidifier contaminants.
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