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Longitudinal course of extrinsic allergic alveolitis in
pigeon breeders
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ABSTRACT The purpose of this study was to assess the longitudinal course ofpigeon breeders' disease
by evaluating 24 patients with the acute form of the disease 10 years after their original diagnosis.
Twenty one patients attended for clinical assessment, pulmonary function studies, chest radiography,
and antibody measurement. Eighteen had continued to keep pigeons, emphasising their commitment
to the hobby. Despite continued antigen exposure pigeon related symptoms had improved in most
patients and only five still had troublesome symptoms. Four patients had residual abnormalities of
pulmonary function or chest radiographs and three had chronic bronchitis. Fanciers had attempted
to regulate their exposure to the birds by use ofmasks and by spending less time in their lofts but this is
an unlikely explanation for the benign course of their disease, as levels of antibody to pigeon
gammaglobulin remained high, suggesting that appreciable antigen exposure was still occurring. In
most cases a state of equilibrium between host and antigen appeared to have developed. This
observation has implications for the clinical management and understanding of the nature of the
disease.

Introduction

Extrinsic allergic alveolitis is a condition in which
various inhaled antigens provoke a hypersensitivity
reaction in the lungs of sensitised individuals.' The
interaction of the antigen and the host response in
producing extrinsic allergic alveolitis is complex and
studies in animal models have shown that continued
antigen challenge generally results in a waning of the
pulmonary inflammatory response rather than
progression of the disease.25 Similarly, though far-
mer's lung may result in severe pulmonary fibrosis,6 7
the long term outcome after acute episodes may not be
influenced by continued antigen exposure.89

Patients diagnosed as having pigeon breeders' dis-
ease, the extrinsic allergic alveolitis resulting from
inhalation of antigens derived from pigeons, are
usually advised to discontinue their hobby. Many,
however, reject this medical advice and avoid doctors
thereafter, so that the longitudinal course of this
disease is poorly documented. Patients with pigeon
breeders' disease often appear to have remained in a
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state of equilibrium with the antigen for many years
before the onset of symptoms' " and, with the acute
form of pigeon breeders' disease, may have normal
pulmonary function despite having symptoms for up
to 20 years.'0 Dinda et al 2 showed that pulmonary
function improved in patients with pigeon breeders'
disease who stopped being exposed but might
deteriorate if exposure continued, and recently
Schmidt et al " reported an accelerated decline in serial
lung function tests in five fanciers with symptoms who
continued their hobby.
To assess further the longitudinal course of pigeon

breeders' disease we undertook a follow up study of a
cohort of 24 patients diagnosed 10 years previously.

Patients and methods

The population consisted of all the 24 patients we had
identified during 1977 in a previous study as having the
acute form of pigeon breeders' disease.'4 The diagnos-
tic criteria required at least one typical delayed (6-12
hours after exposure) respiratory symptom (dyspnoea,
cough, or chest tightness) and one systemic symptom
(fever, sweating, or arthralgia) occurring on at least
three occasions with serological evidence of sensitisa-
tion to pigeon gammaglobulin."

Patients were invited to attend for detailed re-
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evaluation in 1987, 10 years after the original diag-
nosis had been made. The circumstances of their
exposure to pigeons were assessed by documenting the
number of pigeons kept, the average number of hours
spent in the loft in a week, the duration of exposure
in years, and the use of protective masks. Details of
age, sex, previous medical illness, smoking, and
occupational history were noted. The present level of
their delayed symptoms of pigeon breeders' disease
was documented and symptoms of chronic bronchitis
were sought by means of questions from the Medical
Research Council's questionnaire."5
A venous blood sample was taken and sensitisation

was quantified by measuring IgG antibody to pigeon
gammaglobulin by means of an enzyme linked
immunosorbent assay.'617 A posteroanterior chest
radiograph was obtained and pulmonary function
measured-forced vital capacity (FVC) and forced
expiratory volume in one second (FEV,) by
spirometry, total lung capacity (TLC) and residual
volume (RV) by helium dilution, and carbon mon-
oxide diffusing capacity (transfer factor: TLco) by
the single breath method. Results were expressed as
percentages ofthe predicted values and measurements
greater than 80% of predicted were considered
normal.

Statistical analysis was performed by means of x2
and Student's t tests.

Results

The 24 patients had a mean age at the time ofdiagnosis
of 40 (range 20-58) years and one was female. No one
was a current smoker but eight were ex-smokers.
Three were unwilling to attend for study because they
were no longer exposed to pigeons and were now
symptom free: two had lost interest in the hobby and
one had discontinued pigeon fancying because of his
original symptoms. Twenty one attended for full
reassessment: 18 of these had continued regular con-
tact with pigeons and three were no longer exposed
(two because of symptoms). Indices of the intensity of
their exposure to the birds are shown in table 1.
Though the number of pigeons kept had increased
over the 10 years (p = 0-012), fanciers now spent less

Table I Indices ofavian exposure (mean (SEM) values)

1977 1987 p value

Number of pigeons 63 (8-9) 82 (12.7) 0-012*
Weekly exposure (hours) 30 3 (3 2) 20 (2-1) 0 001*
Duration of exposure (years) - 29 (3 28)
IgG antibody (mg/I) 30 (3-8) 39-5 (6 9) NS*
% using masks 43 72 NSf

*Student's t test.
tx2 test.
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time in the loft (p = 0-001) and had regulated their
exposure by increasing the use of masks and improv-
ing loft ventilation and husbandry methods. The three
fanciers who had discontinued their hobby now had
undetectable IgG antibody to pigeon gammaglobulin
(figure), but a high level of antibody persisted in those
with continued exposure to pigeons.
The typical delayed symptoms of pigeon breeders'

disease had diminished in severity over the follow up
period and only five patients still had troublesome
symptoms related to exposure to the birds (table 2).
Three patients fulfilled the criteria for chronic bron-
chitis despite being lifetime non-smokers and having
no occupational exposure to dusts; one of these had
airways obstruction with an FEV,/FVC ratio of 69%
predicted normal. No other patient in the study had
airways obstruction. None had developed appreciable
respiratory disability or exertional dyspnoea. Three
(patients 19-21) had air trapping, manifest by an
increased RV/TLC ratio associated with restriction of
lung volumes or impairment of gas diffusion (table 2).
Three had abnormal chest radiographs, which showed
a generalised reticulonodular pattern (patient 18) or
basal (patient 19) or apical fibrosis (patient 20).

IgG
(mg/I)
100

80-

60 -

40-

20

0
1977 1987

Concentrations ofIgG antibody to pigeon gammaglobulin in
21 patients at the initial assessment and atfollow up.
*Stopped exposure to pigeons.
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Longitudinal course ofextrinsic allergic alveolitis related to birds

Table 2 Results atfollow up

TLC TLCO Delayed
Patient Chest PBD Chronic
No (% predicted) radiograph symptoms* bronchitis*

1-12 N N N Improved 0
13 89 81 N + + +
14 85 90 N + + 0
15 82 96 N ++ +
16 82 93 N + + 0
17 95 117 N Improved +
18 97 112 Abn Improved 0
19 91 72 Abn + + 0
20 69 56 Abn Improved 0
21 75 83 N Improved 0

TLC-total lung capacity; TLco-transfer factor for carbon
monoxide; PBD-pigeon breeders' disease; N-normal; Abn-
abnormal.
* + indicates symptom present, 0 absent, + + troublesome.

Discussion

In this study most subjects had continued to keep
pigeons, but the symptoms related to avian exposure
had improved rather than progressed over the 10 years
since they presented with acute pigeon breeders'
disease and only four showed residual abnormalities
on pulmonary function testing or chest radiography.
None smoked at the time of diagnosis, which supports
previous reports of an inverse relation between smok-
ing and extrinsic allergic alveolitis.'8 9 All remained
non-smokers, yet three developed chronic bronchitis
and one showed evidence oflarge airways obstruction,
indicating that pigeon breeders' disease may affect the
bronchi in addition to the pulmonary interstitium. " `0
No patient had developed appreciable respiratory
disability. Fanciers had attempted to regulate their
exposure to pigeons by measures such as the use of
masks, but this is unlikely to explain the benign course
of their disease as the persistence of high levels of
antibody to pigeon gammaglobulin suggests that
considerable antigen exposure was still occurring.

Extrinsic allergic alveolitis is not a uniform disease
but rather a complex syndrome with a varying inten-
sity of response to different provoking antigens and
differences in clinical presentation and subsequent
course. The particulate nature of the antigen in
farmer's lung evokes a vigorous foreign body reaction
with fibrosis and destructive histological changes,
whereas the soluble avian antigens induce a less
intense response.' Direct comparisons between the
prognosis of farmer's lung and of pigeon breeders'
disease may therefore be inappropriate. Different
clinical categories of extrinsic allergic alveolitis have
been described. Fink et al 10 devised a classification
based on "acute," "subacute," and "chronic" forms of
the disease, whereas Boyd et al2' emphasised the
dynamic nature of the different symptom complexes
and described patterns of "acute progressive," "acute

intermittent non-progressive," and "recurrent non-
acute" disease. The form and course ofthe disease may
be determined by factors such as the intensity and
frequency of antigen exposure, the severity of the first
attack, and host factors governing immunological
responses. Low grade, protracted antigenic stimula-
tion such as occurs in relation to domestic budgerigars
leads to an insidious disease, but intermittent intense
exposure such as occurs in pigeon fanciers gives
discrete clinical episodes. Subacute or chronic forms of
the disease, which are characterised by the insidious
onset of dyspnoea without typical acute symptoms,
appear more likely to result in irreversible pulmonary
damage.'02'

There is a dichotomy in published reports between
"good" and "poor" outcome with regard to the
extrinsic allergic alveolitis of both farmer's lung'9 and
pigeon breeders' disease.'>'3 The clinical picture is
distorted by the self regulatory effect of symptoms, in
that the patients with worse symptoms are likely to
modify their antigen exposure and those with "acute
progressive" disease will usually need to stop their
exposure completely. Nevertheless, extrinsic allergic
alveolitis undoubtedly regresses in some people des-
pite continued antigenic stimulation. This is an
intriguing phenomenon that remains difficult to
explain adequately but has been confirmed in several
animal models of the disease, where repeated antigen
challenge has resulted in a waning rather than a
progression of the pulmonary inflammatory res-
ponse.2"S These animal models suggest that true
immunological tolerance is not the explanation and
this is supported by the persisting high antibody levels
found in this study. Altered handling of the antigen
may be an important factor. Braley et a22124 showed
that the amount of antigen absorbed across the
alveolar capillary barrier was reduced in sensitised
animals, though permeability to other proteins was
increased and higher levels of metabolites were found,
suggesting increased pulmonary metabolism of the
antigen.

This study has shown a favourable long term
prognosis for patients with the acute form of pigeon
breeders' disease. The predominant pattern was of
"acute recurring non-progressive"'8 disease, in which
a state of equilibrium between host and antigen was
achieved, with no deterioration in clinical condition
over many years despite continued exposure to antigen
and a persistent antibody response. Whereas doctors
appreciate that it is often difficult for farmers to
discontinue antigen exposure as their livelihood is at
stake, they are often unsympathetic towards pigeon
fanciers who wish to continue their hobby and, as a
result, fanciers are generally reluctant to seek medical
advice. Complete cessation of antigen exposure
remains the safest advice for patients with pigeon
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breeders' disease, but it may not be necessary in all
cases. Regulation of exposure by use of masks and
changes in methods of animal husbandry may be
helpful in reducing symptoms, but careful supervision
of the evolution of the clinical, physiological, and
immunological changes will be required to detect those
fanciers who can safely continue their hobby.
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