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Commentary: cause and effect in occupational
lung disease

P S Burge

All disease has causes - the difficulty is differ-
entiating associations from aetiological factors.
Chest physicians and occupational physicians
are better than most at finding the cause of
diseases. Ifan unusual disease or disease cluster
occurs in a workplace, an occupational physi-
cian will usually have to explain whether or
not the disease is caused by the workplace. In
this month's Thorax there are three case reports
which have linked occupational exposures with
disease. Attribution of a causal relationship
from case studies is most difficult when the
latency period from exposure to disease is long.

Studnicka and colleagues describe a case of
systemic sclerosis in a worker with pneumo-
coniosis following exposure to polyvinyl
chloride (PVC) dust. Both are rare diseases
and the chance of them being seen in the same
individual is therefore small but not negligible
(and enhanced by recording bias which tends
to favour publication). The authors provide
additional support for their causal hypothesis.
Systemic sclerosis has been associated with
other pneumoconioses, particularly with silica
and coal.' A very similar disease (acro-osteo-
lysis) was seen in workers heavily exposed to
vinyl chloride, the precursor of PVC.23 Finally,
they postulate a mechanism by which the PVC
could cause systemic sclerosis. They found that
the alveolar macrophages in their worker con-
tained undigested PVC particles; non-di-
gestible particles in alveolar macrophages were
also a feature in the other individuals with
pneumoconioses associated with systemic
sclerosis. It is possible that these non-digestible
particles stimulate the macrophages to produce
growth factors associated with systemic scler-
osis, a hypothesis which could be tested.
The reports by Malo et al and Vandenplas et

al describe new causes of occupational asthma.
They overcome the major confounding factors
that can lead to spurious results. Both involve
exposure to substances which could be acting
as direct irritants (sodium metabisulphite and
welding fumes). It is much easier to show that
an agent causes asthma than systemic sclerosis
as challenge tests are available. Both authors
used single exposures with measurements of
lung function for several hours afterwards.
False positive results can result from in-
cremental doses given every few minutes until
a reaction occurs. Both used control exposures
on separate days with similar measurements of
lung function showing that the challenge result
is specific. Both performed similar challenges
on non-exposed subjects, controlling for the

degree of non-specific responsiveness. Only
Vandenplas et al, however, measured exposure
levels in the workplace and neither measured
levels during the challenges. It is necessary to
show that the challenge exposures are rep-
resentative of the occupational exposures; re-
porting exposure levels also helps to extrapolate
the results to other work situations.
The difference between asthma induced by

allergic and presumed irritant mechanisms is
becoming very blurred. It may be that irritants
can also induce hypersensitivity, or that the
resulting asthma induced by either mechanism
is able to run the same course. Occupational
asthma has been documented with a number
of biocides which are likely to be denaturing
proteins, perhaps forming neo-antigens.
Examples include formaldehyde,4 5 glutar-
aldehyde,6 isothiozolinones,7 chlorhexidine,5
chloramine T,9 and benzalkonium chloride.'0
This type of reaction may allow an "irritant"
to become an allergen. Chlorine itself may
induce long lasting asthma after a single ex-
posure. The pathology has shown basement
membrane thickening which is greater than in
occupational asthma" without the eosinophil
infiltration. Some regard irritant-induced
asthma at work as a different (and by im-
plication less worrying) disease than that me-
diated by specific IgE. There is accumulating
evidence that this view warrants reappraisal.
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