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(1) Birth order had no significant influence on the
incidence of the disease in boys or girls. Birth order
distribution (first born, 42*9%; second, 31-8%,
third, 17-9%; fourth, or more 7-4%) did not differ
significantly from census data.3

(2) There were significantly more infants with
low birth weight (<2500 g) (9-3%) in the group with
pyloric stenosis than in the control population
(4.9%).4

(3) Short gestation pregnancies (<38 weeks)
occurred in 16% of mothers of patients with pyloric
stenosis (excluding multiple births); this compares
with 9% in the general Western Australian popula-
tion. (Hitchcock NE. Unpublished data.)

(4) Several Aboriginal patients had the disease.
To our knowledge, pyloric stenosis has not pre-
viously been reported in Australian Aborigines.
Unfortunately, the hospital records did not describe
how many of these Aboriginal patients were of full
descent or were part Aboriginal.

(5) A family history of pyloric stenosis was
present in 65 patients (11%), just over half being in
the father's family, one quarter in the mother's
family, and the rest in siblings. There were 13
multiple births involved. In only two instances were
both infants affected, and in one set of all male
triplets only one infant was affected. Pyloric stenosis
has been shown, in other studies, to be significantly
more common in children of affected parents,

especially if the affected parent is the mother5 6
-perhaps because the gene responsible for the
disease in girls has greater penetrance than that
responsible for the disease in boys. This was not our
experience in Perth.

We are grateful to the medical records staff of Princess Margaret
Hospital for their cooperation and to the Health Department of
Western Australia and the Australian Bureau of Statistics for
statistical information.
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Pulmonary haemosiderosis and gluten
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SUMMARY A child with idiopathic pulmonary
haemosiderosis for three years required three
monthly transfusions. Circulating avian, gliadin, and
reticulin antibodies suggested the diagnosis of gluten
enteropathy, and jejunal biopsy showed subtotal
villous atrophy. During 15 months on a gluten free
diet his growth and behaviour improved and he
required no transfusions.

Pulmonary haemosiderosis is characterised by recur-
rent pulmonary infiltrates due to alveolar haemor-
rhage, anaemia, and finding haemosiderin laden
macrophages in the sputum. In adults certain
systemic disorders may be associated, but in chil-

dren no specific cause is usually found. A propor-
tion, however, have circulating antibodies to cow's
milk proteins, and withdrawal of cow's milk from
the diet may be beneficial.'

Case report

The boy was born at term weighing 2490 g and was
formula fed. At 2 years of age his height and weight
lay just below the 3rd centile.
He presented aged 4*5 years with a few days'

history of pallor and decline in his chronically poor
appetite. His height (1.06 m) and weight (15.5 kg)
still lay just below the 3rd centile. An initial
haemoglobin concentration of 5*2 g/dl was attri-
buted to iron deficiency, btlt an erythrocyte sedi-
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mentation rate of 50 mm Hg in the first hour was not
explained. He was re-admitted three days later with
a haemoglobin concentration of 3-9 g/dl, a cough,
scattered crepitations, mild eczema, small cervical
lymph nodes, and a palpable spleen tip. Investiga-
tions showed 5% reticulocytes; iron 3 iimol/l, and
total iron binding capacity 81 ,umol/l, a Coombs' test
yielded negative results, and stools were occult
blood positive three times. He was thought initially
to have cardiac failure, but a chest x ray film showed
unexpected bilateral pulmonary infiltrates, which
ultimately led to the diagnosis of idiopathic pulmon-
ary haemosiderosis. He was transfused and the lung
signs and chest x ray film cleared in four weeks.
Over the next 30 months he had 10 similar

episodes of cough and pallor associated with infil-
trates on his chest x ray film. These no longer
cleared completely between episodes and showed an
increasing profusion of micronodular shadows. He
required repeated blood transfusions (Figure). His
height continued parallel to the 3rd centile but his
weight fell away slightly. Inhaled disodium cromo-
glycate for three months had no effect.2

12

=1

16T

Re-investigation at 7 years gave similar haemato-
logical results and folate, vitamin B12, albumin,
globulin, zinc, IgG, IgM, IgE, and complement
concentrations were normal. No abnormal circula-
tory autoantibodies were detected; in particular,
antiglomerular basement membrane antibody was
not found. Other investigations are shown in the
Table. Macrophages laden with haemosiderin were
present in gastric washings. Radioallergosorbent
tests against aspergillus, cladosporium, and cow's
milk yielded negative results and skin prick tests
showed ++ + to house dust mite and + to mixed
feathers only. IgG precipitins were present against
pigeon serum, budgerigar serum, chicken serum,
and egg yolk but not against milk proteins. This
pattern of precipitins was not that associated with
bird fancier's lung; it was, however, typical of the
pattern reported in coeliac disease.3 Gliadin anti-
bodies (+ + +) were present, jejunal biopsy ex-
amination showed subtotal villous atrophy, and a
gluten free diet was therefore begun.
Over the subsequent 15 months his weight and

height velocities have increased modestly and from

I

a.

81 |l 1l I T

.T
I-r _ > f v

-_a-;viF-j*; -t-zwizr.*v>_- r', . . .s s . . ,
-0

Jdnu~~~ary Jarury Jcniry .rJnm O
*W 19811 1985 1998 198

Figure Haemoglobin concentrations over three years in a case of idiopathic pulmonary haemosiderosis who required
transfusions (T) every three months until he was put on treatment with a gluten free diet. An unsuccessful trial with disodium
cromoglycate (DSG) is also shown.
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Table Results of investigations before and seven months
after starting gluten free diet

Before Seveni miondos Normpial rootige/
startin,g (itier startitng reference values
diet (liet

Iron (QmoVI) 9 21 13-32
Total iron binding

capacity ( tmol/l) 68 46 43-73
Immunoglobulin

A(g/l) 3-3 0(81 0(5-2-3
Reticulin antibody 1/81) Negattive Negative
Precipitins to:
Chicken seruin ++
Budgerigar serum ++
Pigeon serum + ±
Egg yolk ++ -

Forced expiratory
volume in one second/
forced vital capacity 0-6/0-6 0-79/08-7 0(95/1-25

one month after starting his diet he has required no
further transfusions (Figure). Re-investigation after
seven months showed a haemoglobin concentration
of 12-6 g/dl, with 1% reticulocytes. The results of
other investigations are shown in the Table. Chest
x ray film showed unchanged widespread micro-
nodular shadowing. Jejunal biopsy examination
showed mildly stunted villi with some epithelial
stratification and an increased epithelial lymphocyte
count. Gliadin antibodies remain strongly positive.

Discussion

Reports of an association between pulmonary
haemosiderosis and villous atrophy are uncommon,
with no previous report of gluten withdrawal leading
to an improvement in the pulmonary disorder.
Three single case reports document a young adult
with pulmonary haemosiderosis who had coeliac
disease in childhood,t a young adult with coincident
pulmonary haemosiderosis and coeliac disease,4 and
an 18 year old with a probable 11 year history of
both conditions.5 The only reported series is of
seven young adults with pulmonary haemosiderosis
who underwent jejunal biopsy examination. Only
three, of whom only one had bowel symptoms, had
any villous atrophy.6 Although treated with a gluten
free diet, no follow up data were presented.
Pulmonary haemosiderosis has not been reported

previously in association with antibodies against
food antigens other than milk proteins. Our patient
is unusual in having antibodies against gliadin and
egg yolk but not against milk. We believe this to be
the first report of clinical features of pulmonary
haemorrhage responding dramatically to a gluten
free diet.

The response of the chronic blood loss to a gluten
free diet suggests this association is not coincidental
but is secondary to the gluten enteropathy. Another
possibility would be a common primary defect, but
the response of both conditions to the diet does not
support this. Furthermore, there was no clinical or
serological evidence of autoimmune disease.
A reasonable suggestion is that dietary antigen,

probably gluten, caused the villous atrophy, leading
to antigen penetration and systemic immunisation,
resulting in IgG antibodies and subsequent forma-
tion of immune complexes. Pulmonary damage
would follow their deposition in the lung and
demonstration of tissue fixed immune complexes
would have supported this theory had a lung biopsy
examination been undertaken.
Although the second biopsy examination did not

yield entirely normal results, we think the clinical
and histological response to a gluten free diet was
sufficient provisionally to diagnose gluten entero-
pathy. In view of the severity of his previous
symptoms, gluten challenge may be contraindicated.
Whether withdrawal of other dietary antigens would
cause further improvement in his growth and villous
architecture and the use of steroids for his pulmon-
ary haemosiderosis are speculative.
We suggest that all children with idiopathic

pulmonary haemosiderosis should undergo an intes-
tinal biopsy examination. Gliadin antibody and
precipitins to other food antigens should be
measured at intervals. There is no prima facie
reason why milk should contain the only food
antigens associated with pulmonary haemosiderosis.
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