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Farmer's Lung

An occupational disease of farmers exposed to dust from
mouldy hay was first described' in Cumberland in 1932, and
has subsequently been recognized in manyareas where farming
practice and climatic conditions lead to such exposure.2-4
Circumstantial evidence associating this disease with dust
exposure was always strong; and the fact that only some of
those exposed developed the disease suggested an immuno-
logical basis for it. Both these suppositions have been shown
to be correct. Farmer's lung is due to specific antigen-antibody
reactions, taking place mainly in the peripheral gas-exchanging
part of the lungs ;5 precipitating antibody is an important part
of the host reaction;6 and thermophilic actinomycetes7 8
which become the predominant microflora in hay that has
overheated in going mouldy9 10 are a common source of the
antigen.
These findings have had wide implications outside the

occupational group in which they were made. Other diseases
have been described due to reactions similarly sited within the
lungs to a variety of organic dusts; these have tended to be
named after the activity in which exposure to the relevant dust
has occurred-bird-fancier's lung," 12 maple-bark stripper's
lung,'3 pituitary snuff-taker's lung,14 mushroom grower's
lung,'5 and malt-worker's lung.'6 Many organic substances
may cause the development of precipitating antibody in per-
sons exposed to them as respirable dusts,'7 and the number
that have been associated with lung changes is still increasing.
The term "extrinsic allergic alveolitis" suggested by Pepys'8
is useful to refer generically to reactions, in a general sense
inflammatory, in the peripheral gas-exchanging part of the
lungs, associated with antigen-antibody reactions to inhaled
organic dusts. This term has been criticized'9 because it does
not refer overtly to the granulomatous elements that are
commonly seen on histopathological examination or to the
extension of the process to small airways that is evident in
some cases, but it seems acceptable so long as it is not taken to
imply that the changes are confined to alveoli and "inflamma-
tion" is allowed to include a possible granulomatous
element.20 21

The clinical picture associated with extrinsic allergic
alveolitis ranges from episodes of malaise, headache, cough,
tightness in the chest, and dyspnoea developing several hours
after exposure to the causative dust to gradually increasing
dyspnoea on exertion due to the insidious development of
fibrosis. The periodicity and intensity of exposure seems to be
the principal determinant of the mode of presentation. If, as
is often the case in farmers, exposure is intermittent, of limited
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duration, and to relatively heavy concentrations, a history is
likely to be obtained of recurrent episodes which the patient
has associated with dust exposure. If, as is usually the case in
budgerigar fanciers, exposure is to small concentrations over
long periods, acute episodes are unlikely to have been observed
and patients may have established fibrosis when they first seek
medical advice.
The careful inquiry about possible exposure to respirable

dust which is essential in all cases of widespread pulmonary
fibrosis must be extended to organic as well as mineral dusts.
Patients may be unaware of exposure to dusts already known
to be causes of extrinsic allergic alveolitis; the growth of
thermophilic actinomycetes in air-conditioning systems and
humidifier may cause "farmer's lung" in office workers.22
Furthermore all the organic dusts that may be associated with
extrinsic allergic alveolitis have not yet been identified.

Within affected occupational groups, the greatest dividend
from increased knowledge is the possibility of prevention.
Treatment consists essentially in avoidance of exposure to the
causative dust. Active elements in the process can, and if
present probably should, be suppressed by corticosteroids;
but whether this does more than shorten the illness associated
with recent heavy exposure is not known. There is no evidence
that established fibrosis is favourably affected by such treat-
ment.
A recent study23 in Devon has emphasized the importance

of farmer's lung among agricultural workers. In an area in
which 25 000 men are employed in agriculture 200 diagnoses
of farmer's lung were known to have been made between 1939
and 1971. One hundred and forty-eight of these patients were
interviewed as part of a review of their current condition. Of
the 52 who could not be interviewed, 13 had died, 9 from
causes unrelated to farmer's lung. The 4 whose deaths were
attributed to farmer's lung were aged between 27 and 52 years.
Age at diagnosis ranged from 20 to 70 years. Many diagnoses
were made in the late winter and early spring, when stored hay
is used for feeding cattle. In about half the diagnosis was made
during an acute episode or series of episodes within one year
of the apparent onset; but in many others recurrent minor
episodes led to progressive disability before the diagnosis was
made. Tests for precipitating antibody became available
during the time covered by the survey; and, as is inevitable
in a retrospective study, the methods used were not uniform.
The authors comment that since 1967 there were 13 diagnoses
(apparently out of 83) made despite a negative test for
precipitins to Micropolyspora faeni; 3 positive tests were
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found later to this mould, 2 to Thermoactinomyces vulgaris
and 2 to Aspergillus fumigalus. Thus the diagnosis in 8 was
not supported by the finding of precipitating antibody.
Evidently tests for precipitins must be regarded as
confirmatory of what the patient says and any other evidence
about exposure; 106 of the 148 patients interviewed thought
their symptoms related to exposure to hay, others suspected
the dust came from threshing, corn meal, thatching straw, and
deep litter, and 16 could not associate their symptoms with
any sort of dust. A very wide range of tests would be needed
to cover all the possible antigens not only in mouldy hay but
also in the other organic dusts to which a farmer may be
exposed. If a farmer has symptoms suggestive of farmer's lung,
especially with characteristic episodes after known exposure,
a compatible pattern of functional impairment, and possibly
radiological changes, the diagnosis should not be rejected
because tests with a necessarily limited range of antigens have
failed to show any precipitins. On the other hand, where there
is no clear history of occupational exposure, precipitin tests
may be of very great importance in diagnosis. They may
direct attention to exposure of which the patient has not been
aware, or which he has not thought important enough to
mention; and if there has been exposure to a dust whose
association with extrinsic allergic alveolitis has not been
established the demonstration of precipitating antibody will
show that the patient has reacted to antigens contained in the
dust, increasing the probability (though not proving) that lung
changes are related to it.
The Devon group concluded that though relatively few

farmers are affected the effect of this occupational disease upon
health and livelihood may be severe. Prevention is, in prin-
ciple, possible. In one study24 a well-designed mask was found
to help affected farmers, but it has generally been found
difficult to ensure that men persist in the use of effective masks
during heavy work; and in Devon more than one-third of the
farmers who had used an efficient mask found it difficult to
tolerate. Evidently the avoidance of conditions leading to hay
becoming mouldy should be the aim. In British climatic con-
ditions it may not always be possible to ensure that hay is
baled only with the low water content that avoids the danger
of overgrowth of microflora, overheating, and the eventual
predominance of thermophilic actinonmycetes. What is
needed is a substance which, while harmless to cattle, would
inhibit one or more of the steps in this process and could be
added to hay baled in wet conditions; such a development
would constitute an important contribution to the health of
farmers.
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Guillain-Barre Syndrome
Since the decline of poliomyelitis the most frequently en-
countered acute or subacute disabling polyneuropathy has
been the Guillain-Barre syndrome. This condition may result
in severe weakness or total incapacity developing within a few
days. If the patient survives the acute phase, full recovery
used to be regarded as invariable, but it has been increasingly
recognized that some disability persists in a minority of cases.

Guillain-Barre syndrome has its highest incidence in the
young or middle-aged, though cases have been reported in
infancy. A preceding history of upper respiratory infection can
be obtained in about half the cases and infection with a virus
or mycoplasma or with glandular fever may be demonstrable.
The clinical features are subject to wide variation. Onset of
polyneuritic symptoms in the typical case is rapid, with pro-
gressive symmetrical weakness starting in the legs and spread-
ing to affect the arms and face. In the more severe cases bulbar
and respiratory musculature may be affected. Muscular pain
in the back and limbs is a prominent symptom. Sensory
symptoms, with tingling paraesthesiae in the peripheries, are
frequent but the motor disability is greater than sensory
disturbance.
The patient shows the features of a lower motor neurone

weakness, with flaccid areflexia and wasting of the muscles.
Autonomic lesions may occur, with hypotension and occasion-
ally retention of urine, but sweating is usually unaffected.
Evidence of extension of the disease to the central nervous
system includes extensor plantar responses and occasionally
cerebellar signs or impairment of consciousness. Papilloedema
may be present, especially in cases where there is a consider-
able rise in the protein level in the cerebrospinal fluid. Raised
protein without any increase of cells is usual in this condition,
but the cerebrospinal fluid may be entirely normal, especially
during the first week of the illness.

Electromyography shows a reduced interference pattern in
affected muscles and fibrillation potentials developing after
three or four weeks. Nerve conduction velocity measurements
may show profound slowing where the segment of nerve
investigated is affected by the disease. Occasionally normal
motor conduction velocities may be found where the disease
process has had its predominant effect on nerve roots.

Pathologically the condition is characterized by segmental
demyelination of peripheral nerves. This may be associated
in fulminating cases with perivascular inflammatory infiltration
of nerve roots, demonstrable at necropsy. The pathogenesis
remains uncertain, however, though a cell-mediated delayed
hypersensitivity reaction against myelin seems likely.2
No treatment is known that reliably affects the course of the

disease. Steroids have been widely used, but benefit has only
rarely been shown to occur. Since the natural history of the
disease is to run a self-limiting course followed by improve-
ment the value of steroid treatment or cytotoxic drugs has been
difficult to evaluate. At present the management of a case of
Guillain-Barre syndrome consists of supportive and sympto-
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