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Objectives: To examine the outcome of specific bronchial reactivity to occupational agents in patients with occupational
asthma who have been removed from exposure to the offending agents and to identify risk factors for the persistence of specific
bronchial reactivity.

Data Sources: A PubMed (National Library of Medicine) search of articles published from January 1, 1985, through
December 31, 2001, with the keywords occupational asthma and bronchial reactivity was performed.

Study Selection: This article represents a synthesis of these PubMed sources and the opinion of the author.
Results: Specific bronchial reactivity persists in most cases even a long time after removal from exposure to the offending

agents. This condition does not seem to be correlated with the persistence of bronchial reactivity to methacholine but seems to
be related to the persisting level of specific IgE to the occupational agents in the case of high-molecular-weight agents and
platinum salts.

Conclusions: Patients who have been diagnosed as having occupational asthma are at risk of developing an asthmatic reaction
in the minutes following re-exposure to the offending agent, even if they no longer experience asthma symptoms, have
normalized their bronchial reactivity, and have not been exposed to the offending agent for years. It is, therefore, crucial that these
patients remain unexposed to the agent that caused their occupational asthma.
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INTRODUCTION
The course of occupational asthma (OA) after removal from
exposure is variable. Approximately 25% of workers with
OA experience a significant improvement of their asthmatic
symptoms and normalize their pulmonary function and bron-
chial reactivity to methacholine after removal from exposure,
whereas most workers with OA continue to have active
disease even after removal from exposure.1,2 This condition
may persist for several years, although the outcome is more
favorable in patients who have been unexposed for 5 years or
more.3 The main prognosis factors identified so far are the
duration of exposure before and after the onset of asthmatic
symptoms, the severity of asthma at the time of the diagnosis,
and the type of asthmatic reaction induced by specific inha-
lation challenges. The presence of specific IgE to isocyanates
seems to be a good prognosis factor, probably because the
diagnosis is made earlier in the patients who show high levels
of specific IgE to isocyanates.4 The presence of airway in-
flammation at the time of the diagnosis may also be a prog-
nostic factor.5 However, the prognosis factors identified for
OA relate more to the persistence of asthmatic symptoms or

persistence of bronchial reactivity to methacholine or hista-
mine than to the persistence of specific bronchial reactivity
(SBR) to occupational agents. Recent evidence shows that the
outcome of SBR may be different from the outcome of
bronchial reactivity to methacholine.6

This study was performed to examine the outcome of SBR
to occupational agents in patients with OA who have been
removed from exposure to the offending agents and to iden-
tify risk factors for the persistence of SBR. A PubMed
(National Library of Medicine) search of articles published
from January 1, 1985, through December 31, 2001, with the
keywords occupational asthma and bronchial reactivity was
performed. This article represents a synthesis of these
PubMed sources and the opinion of the author.

OUTCOME OF SBR
The outcome of SBR and the factors that affect it are less well
known. Some investigators have described a decrease or loss
of SBR to the offending agents after removal from exposure
in selected case reports. This phenomenon has been described
primarily with reference to low-molecular-weight agents.

However, the cessation of asthmatic symptoms does not
ensure that the workers will not experience additional asth-
matic reactions on reexposure to the offending agents. The
SBR to isocyanates,7–9 platinum salts,10 and high-molecular-
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weight agents7 has been assessed several years after removal
of patients from exposure. In those studies, 20 to 40% of
patients did not have asthmatic reactions on re-exposure to
isocyanates, whereas 12% did not have asthmatic reactions
on reexposure to high-molecular-weight agents.

In a study by Mapp et al,9 35 patients with OA due to
toluene diisocyanate (TDI) previously diagnosed by specific
inhalation challenges (SICs) were exposed to TDI 10 months
after the first challenge.9 Eight (23%) of the 35 patients with
OA due to TDI previously diagnosed by SIC did not experi-
ence an asthmatic reaction on reexposure to isocyanates 10
months later. The dose of methacholine inducing a 20%
decrease in forced expiratory volume in 1 second (FEV1) was
higher in these patients than in those who experienced an
asthmatic reaction on reexposure. Paggiaro et al8 re-exposed
16 patients with OA due to TDI 48 months after the first SIC
to this agent in the same manner. Nine of these patients did
not experience any change in FEV1 after re-exposure to
isocyanates. There was an improvement in bronchial reactiv-
ity to methacholine only in those patients who had a negative
SIC result at the time of the second challenge. Merget et al10

re-exposed 24 patients with OA due to platinum salts to the
same agent 19 months after removal from their workplace.
These patients had the same SBR to platinum salts as at the
time of diagnosis.

We studied 15 patients with OA (8 to a high- and 7 to a
low-molecular-weight agent, isocyanates in all instances)
proved by SICs performed at least 2 years after the diagno-
sis.7 Patients were re-exposed at least 2 years after the diag-
nosis in the same way as during the initial SIC. There was a
significant improvement in bronchial reactivity to methacho-
line in 7 of the 15 patients. Nine (60%) of the 15 patients had
a decrease in their SBR, whereas 4 patients kept the same

SBR after removal from exposure. Among the patients who had
a decrease of their SBR, only 1 had a complete loss of SBR. The
decrease in SBR could not be explained by changes in bronchial
reactivity to methacholine, molecular weight of the offending
agent, decrease of antibody level against offending agents, or
duration of exposure at work. After removal from exposure to
the offending agent, most patients (60%) showed decreased but
persistent SBR to high- and low-molecular-weight agents.

CORRELATION OF SBR WITH BRONCHIAL
REACTIVITY TO METHACHOLINE OR
HISTAMINE
In the late 1950s, Tiffeneau11 hypothesized that SBR to
common inhalants was related to both non-SBR and specific
immunological reactivity; later, others confirmed this hypoth-
esis.12–14 Some authors set an equation to predict the concen-
tration of allergen needed to induce an asthmatic reaction
based on the concentration of methacholine inducing a 20%
decrease in FEV1 and the wheal diameter of the skin prick
test.12 Those studies were performed in asthmatic patients
with mild-to-moderate bronchial hyperreactivity. However,
the relationship between bronchial reactivity to methacholine
or histamine and SBR may not be as good for occupational
agents as it is for common inhalants.

In 1996, Merget et al13 found no correlation between
methacholine reactivity and SBR to platinum salts in 57
patients with OA due to platinum salts. The SBR was not
correlated with bronchial reactivity to methacholine. On the
contrary, there was a correlation between skin reactivity and
SBR to platinum salts.

More recently, we investigated 16 patients with previously
diagnosed OA caused by high-molecular-weight agents in our
center to determine whether they retained a measurable SBR

Figure 1. Positive correlation between the difference in the concentration
of methacholine inducing a 20% decrease in forced expiratory volume in 1
second (PC20 agent) at the time of the first and second specific inhalation
challenges (SICs) and the difference in specific IgE level at the time of the
first and second SICs.

Figure 2. Changes in levels of specific IgE in patients who did and did not
experience an asthmatic reaction after the second specific inhalation chal-
lenge (SIC). Medians are represented by horizontal lines.
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to these agents despite normalization of bronchial reactivity
to methacholine at the time of the study.6 Two patients
exposed to guar gum were also part of our previous study.7

The patients had been exposed to flour in 7 instances, psyllium
in 5, and guar gum in 4. They had been removed from exposure
to these agents for a mean � SD of 5.7 � 4.0 years, no longer
showed evidence of persisting asthma, and had a normal lung
function. The workers were re-exposed to the same sensitizing
agent by SICs, in the same way as at the time of the diagnosis,
to assess their current SBR to the sensitizer. Eleven of the 16
patients had an asthmatic reaction at the time of the study; the
duration of exposure necessary to induce the asthmatic reaction
was the same as that needed at the time of diagnosis. In this
study, the patients who experienced an asthmatic reaction had
not improved their SBR, despite improvement and normaliza-
tion of their bronchial reactivity to methacholine. Bronchial
hyperreactivity might modulate the severity of SBR, but it does
not appear to be a prerequisite for the occurrence of an asthmatic
reaction after exposure to a sensitizer.

SBR AND SPECIFIC IMMUNIZATION
The SBR seems to be more correlated with specific immu-
nization than with bronchial reactivity to methacholine. In-
deed, Merget et al13 found a correlation between skin reac-
tivity and SBR to platinum salts, whereas there was no
correlation between SBR and bronchial reactivity to metha-
choline. We found a positive correlation between the de-
crease of the level of specific IgE to occupational agents and
the decrease of SBR to occupational agents after removal
from exposure in patients who became asymptomatic after
removal from exposure to the offending agent (Figure 1).6

The decrease in specific IgE levels between the diagnosis and
the re-exposure to the offending agent was much greater in
the patients who did not react to the second SIC than in those
who reacted on both occasions (Figure 2).6

The SBR to high-molecular-weight agents persists in most
cases despite a normalization of bronchial reactivity to
methacholine, and this persistence is associated with a per-
sistence of specific immunization to the agent. It seems that
a certain amount of specific IgE is mandatory for demonstrat-
ing SBR. Bryant et al14 clearly demonstrated the strong cor-
relation between SBR to common inhalants and the concen-
tration of specific IgE to the same allergens in asthmatic
patients. An association between the severity of asthmatic
reaction after allergen challenge and the level of sensitization
to the allergen has also been shown with common allergens.15

A high amount of specific IgE might indicate a high risk of
developing an asthmatic reaction in case of re-exposure to the
allergen that previously caused the OA, even in patients who
no longer complain of asthmatic symptoms and have normal-
ized their non-SBR. Indeed, despite a complete disappearance
of asthmatic symptoms, absence of treatment, and a normal
bronchial reactivity to methacholine, patients with a high
amount of specific IgE reacted to the offending agent within
a few minutes of exposure.

CONCLUSION
It is crucial that patients with OA stay away from work, even if
they no longer complain of asthmatic symptoms and have nor-
malized their non-SBR. Indeed, these patients could develop a
severe asthmatic reaction within a few minutes of re-exposure,
even a long time after removal from exposure to the agent.
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