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reason that we were obliged to base our figures on cultural
isolations of C. albicans. It is, however, pointed out that where
microscopy was possible the results were in keeping with the
findings on culture.

C. albicans in the Alimentary Tract

The significance of isolations of C. albicans from the skin or
of the sampling techniques used are both relevant to the relation-
ship between the presence of C. albicans in the alimentary
tract and its isolation from napkin eruptions., It is difficult
from our results to define the relationship further than that
the presence of the organism in one site, alimentary tract or
napkin rash, is likely to be associated with its presence in the
other. The association may be more common than our findings
suggest if some cultures were negative because the wrong part
of the napkin rash was scraped or the wrong portion of faeces
was selected.
Our finding that the prevalence of C. albicans in the

alimentary tract was twice as great in the children in the three
case groups (44%) as in the normal children (21%) is not
unexpected. Whether C. albicans infection of the skin is
primary or secondary, it is clearly more likely to occur if the
organism is frequently brought into contact with-the skin in
the napkin area through its presence in the faeces.

Prevalence of C. albicans

This investigation has shown the presence of C. albicans in
41% of a representative selection of eruptions in the napkin
area. Our evidence suggests that the fungus is in most cases
present as a secondary invader, though we cannot exclude the
possibility that primary candida infection sometimes occurs.
In any event its presence is likely to increase the eruption, and
its treatment will help a great deal in the management of such
napkin rashes.

We are grateful to Professor M. Marples, Dr. C. D. Evans,
Dr. R. R. M. Harman, and Dr. A. J. E. Barlow for their advice
during the preparation of this report.

Reprints may be obtained from P. N. Dixon, Department of
Public Health, University of Bristol, Canynge Hall, Whatley Road,
Bristol 8.
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Juvenile Pernicious Anaemia and Hypothyroidism. A Family Study
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British Medical journal, 1969, 2, 27-29

Summary: A man presented with the sudden onset of
pernicious anaemia at the age of 21. He had been

treated for hypothyroidism since the age of 6. His father
and only paternal aunt were also found to have pernicious
anaemia. Gastric and thyroid antibody studies showed
one or more antibodies to be present in all three subjects,
as well as in the patients mother.

Introduction

The rarity of classical pernicious anaemia and its late age of
onset make the study of its possible inheritance difficult. It is
still debatable whether this is determined by a dominant or a
recessive gene or genes, uncertainty exists regarding the
importance of exogenous factors, and there is doubt about the
importance in aetiology of antibodies acting on the stomach
and other organs. In the largest family study of pernicious
anaemia yet published, Callender and Denborough (1957) were
able to study both parents in only two instances from 142
families owing to the late age of onset. Although in 19 of
their families two proved cases of pernicious anaemia occurred,
in only three families were three or more cases found and their
family trees illustrated. The occurrence of pernicious anaemia
in a man of 21, who was also suffering from hypothyroidism,

gave us the opportunity to study the family in some detail,
both as regards vitamin B12 absorption and serum antibody
studies, with results which we feel worthy of record.

* Consultant Haematologist, Mayday Hospital, Croydon, Surrey.
t Consultant Physician, Mayday Hospital, Croydon, Surrey.

Case Report
A man aged 21 was admitted to hospital in March 1966

for investigation of anaemia. When aged 6 he was diagnosed at
Guy's Hospital as suffering from juvenile myxoedema, which was
well controlled with thyroid extract. When aged 8 he developed
eczema and bronchospasm and was regarded as a case of Besnier's
prurigo. In 1965 he had pneumonia and dry pleurisy, and then he
developed urticaria, which lasted for several months. He remained
well until three weeks before his present admission, when he began
to complain of excessive lassitude and some dyspnoea on excretion.
On admission he was pale, but otherwise looked healthy. He was

euthyroid and mentally quite normal. He was then taking 03 mg.
of thyroxine daily. Apart from anaemia physical examination was
entirely normal, except that the tip of the spleen was just palpable.
Two days before admission his blood count showed: Hb 6-9 g./100
ml., total white count 3,200/cu.mm. (polymorphs 56%, eosinophils
6%, basophils 2%, lymphocytes 33%, monocytes 3%). There were
12 megaloblasts per 100 white cells, anisocytosis and poikilocytosis
were fairly marked, and there was moderate polychromasia with some
macrocytes. The changes suggested a haemolytic anaemia and/or
haemopoietic factor deficiency. The day after admission the Hb
had risen to 9-0 g./100 ml. and W.B.C. to 9,500/cu.mm. (normal
differential) with reticulocytes 6% and M.C.D. 7X7 p. Spherocyfts
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were seen in the film, but no nucleated red cells. The neutrophils
showed toxic granulation and nuclear hypersegmentation. The
serum bilirubin was 0 35 mg./100 ml. Routine liver function tests
showed nothing abnormal, apart from a slight increase in a2-
globulin. The direct Coombs test was positive at a titre of 1 in 320
with broad-spectrum serum. Schumm's test was negative. There
was no excess of urobilin or urobilinogen in the urine.

Six days after admission the Hb had risen to 9 9 g./100 ml. with
reticulocytes 3%. Slight spherocytosis and macrocytosis were still
present. The augmented histamine test meal showed complete
achlorhydria. The osnotic fragility was normal. The sternal
marrow examination showed a strilig increase in red cell pre-
cursors, mainly intermediate and late transitional megaloblasts.
Other marrow elements were normal. No formiminoglutamic acid
or urocanic acid was detected in the urine after 15 g. of histidine.
The serum folate was 2-7 muxg./ml. The Schilling test showed only
1-4% excretion of the radioactive vitamin B12 in 24 hours. The
Schilling test was repeated after oral administration of 100 mg. of
intrinsic factor and 9-4% of the dose of radioactive vitamin B12 was
recovered.

Studies on the patient's serum showed antibody to intrinsic factor
(method of Ardeman and Chanarin, 1963), but none to gastric
parietal cells (immunofluorescent technique); the thyroglobulin
tanned red cell agglutination titre was 1 in 40 with immunofluores-
cence against colloid, but not against cytoplasmic components. These
results are typical of pernicious anaemia in a young subject with
long-standing hypothyroidism (Doniach, personal communication).

It was concluded that he was suffering from pernicious anaemia
in partial remission. He was discharged home to continue to take
thyroxine 0 3 mg. daily and vitamin B12 1,000 jpg. monthly. He has
remained well, and two years later his Hb was 14-0 g./100 ml., with
a negative Coomrbs test. He remains euthyroid and his serum
protein bound iodine is 5-9 pg./100 ml.

Family Study

The parents of the propositus were unrelated. The father
was diagnosed as suffering from pernicious anaemia in 1961,
at the age of 56. The anaemia responded to injections of
cyanocobalamin (Cytamen). The Diagnex tubeless test meal
showed achlorhydria and the Schilling test showed less than
0 1% excretion of a 1-pg. dose of 8Co B,2 in 24 hours. Anti-
body studies (see Table) showed serum antibodies against
intrinsic factor and gastric parietal cells with moderately
strong thyroid/thyroglobulin antibodies.

Results of Antibody Studies

Thyroid Antibodies Gastric Antibodies Anti-

Thyroglobulin Fluorescent Parietal Intrinsic nFuacltear

Red Cells Micro Cells Factor Fluorescent

Propositus.. 1/40 * - + +
Father .. 1/80 + + + +
Mother .. 1/80,000 +
Brother .. _ - - -

Aunt + +
(weak)

* Weak colloid immunofluorescent antibodies demonstrable.

His mother was in good health with no evidence of anaemia
or thyroid disorder. Her serum B12 was 240 juug./ml. (normal
150-900 tcetg./ml.), acid secretion was normal by Diagnex tube-
less test meal, and the Schilling test showed normal B,2 absorp-
tion. Antibody studies showed a titre of 1 in 80,000 against
thyroglobulin, but were not demonstrable against intrinsic
factor or gastric parietal cells. His only sibling was in good
health. The results of blood count, test meal, Schilling test,
and serum B 2 were all normal and his serum showed no

gastric or thyroid antibodies.
It transpired that the father's only sister was diagnosed as

suffering from pernicious anaemia in 1962. She had a hista-
mine-fast achlorhydria and responded to vitamin B1, injections.
In 1965 she developed rheumatoid arthritis affecting the ankles,
wrists, and finger-joints. Antibody studies showed antibodies
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to gastric parietal cells, but not to intrinsic factor or thyroid.
The immunofluorescence test for antinuclear factor was weakly
positive to a titre of 1 in 16. The remaining relatives and the
respective grandparents were not investigated (sse family tree),
but were said to be free from anaemia, gastric carcinoma, and
thyroid disorder.

t 94 90 t

4 IF- '~~~IF 4' 'IIF-' /

unaffected c- 56 Pc+ 61 ~c+ 60 65 un<̀ fected
sisters L J brothers

._1

Sc- 24 Pc- :22 32 26

I O Normal t Dead
PA. / Propositus

Family tree. The figures refer to the subject's age. The symbols IF,
PC, and T refer to intrinsic factor, parietal cells, and thyroid antibodies
respectively; where these are omitted the antibodies were not examined.

In healthy controls the incidence of thyroid antibodies is higher
in women than men, and tanned red cell agglutination titres up to

1 in 250 are found in 10 to 150' of women aged 50 to 60.
Fluorescent microsomal and colloid antibodies and antinuclear factor
are not found in normals. Similarly the incidence of antibody to

gastric parietal cells rises with age, is higher in women than in men,
being less than 5% under the age of 50, but rising to 10 to 150O
over that age. Antibody to intrinsic factor is not found in normal
subjects (Doniach and Roitt, 1966).

Discussion

Three varieties of juvenile pernicious anaemia have been
described. (1) An infantile type, where there is a selective
inability of the gastric parietal cells to secrete intrinsic factor,
though gastric secretion of hydrochloric acid is normal. There
are grounds for suspecting this to be a homozygous condition
(Waters and Murphy, 1963). The gastric biopsy is normal
and no antibodies to intrinsic factor are present. (2) a familial
type, first described in Sweden, which is associated with pro-
teinuria and a selective malabsorption of vitamin B,2 (Imerslund,
1960; Mohamed et al., 1966). (3) A variety occurring in late
childhood or early adult life associated with atrophic gastritis,
absence of hydrochloric acid in gastric juice, and antibodies to

gastric parietal cells and intrinsic factor. In addition there may
be antibodies to thyroid, adrenal, or parathyroid components in
such subjects or their relatives (Doniach et al., 1965).
Our patient appears to fall into this last category, but it is of

interest that thyroid deficiency had existed since childhood while
pernicious anaemia did not appear until the age of 21. it has
been postulated that an inherited general tendency to auto-

immunization would account for the gastric atrophy in these
subjects together with the high incidence of thyroid and other
antibodies.
The unusually early onset of Addisonian anaemia at the age

of 21 in the propositus may be of significance, when compared
with the time of onset in his relatives. Such anticipation in
the time of onset in a succeeding generation in a hereditary
disorder is well recognized in dystrophia myotonica, for
example, and has been ascribed to multifactorial inheritance of
a major abnormal plus a minor modifier gene (Penrose, 1948).
An alternative hypothesis is that the tendency to auto-immunity
against specific organs is inherited (possibly on the same

chromosome, which would account for the linkage between

28 5 April 1969 Pernicious Anaemia-Oliver and Baker
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gastric and thyroid autoimmunity shown in the family studies
of Doniach and Roitt (1966), and that our patient illustrates
the results of such an inheritance from each of his parents.

We would like to thank Dr. Deborah Doniach, of the Middlesex
Hospital Medical School, London, and Dr. George McDonald, of
the Royal Infirmary, Glasgow, for assistance with the antibody
studies in this family.
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Sudden Death in a Young Asthmatic

IAN GREGG,* B.M., M.R.C.G.P.; JOHN BATTENt M.D., F.R.C.P.

British Medical Journal, 1969, 2, 29-30

Summary : A 14-year-old boy with severe asthma was
treated with prednisone and disodium cromoglycate

with considerable subjective improvement, though there
was persistent airways obstruction. After several weeks'
freedom from symptoms he died in a severe attack of
nocturnal asthma. Necropsy findings suggested that
hypersecretion had been occurring in the medium-sized
airways for several days before death.

Recently there has been great concern over the increasing
mortality from asthma, particularly in children aged 10-14 years
(Speizer et al., 1968a, 1968b).
This case report concerns a 14-year-old boy who died

suddenly in a severe attack of asthma. Before his death he was
taking prednisone and disodium cromoglycate. Both forms of
treatment were being taken regularly until a few hours before
the terminal episode.

Case Report

A boy aged 14 was referred to the Broinpton Hospital on 29
January 1968. He had had eczema in infancy and had begun to
have asthma at the age of 2 years. For five months previous to his
referral asthma had become increasingly severe and he had been
absent from school for long periods. At first he had obtained
temporary relief from two six-day courses of betamethasone, but
later cough and wheezing had become continuous and he was using
his pressurized metered aerosol (orciprenaline) very frequently,
requiring a refill canister once a week. For the previous two weeks
he had taken betamethasone (1-5 mg. a day).
He was a cheerful and apparently well-adjusted boy. He was

thin and rather small for his age. There was a dorsal kyphosis and
a prominent sternum, and the chest was fixed in a position of hyper-
inflation. Expiratory and inspiratory rhonchi were present through-
out both lungs. Peak expiratory flow (P.E.F.) was unrecordable.
The results of relevant investigations on admission were: absolute

eosinophil count 100/cu. mm. Sputum: no eosinophils and no
pathogenic organisms. Skin tests: grass pollens positive, feathers
weak positive, control and all other tests negative. Chest x-ray film:
no abnormality. Forced expiratory volume in one second/forced
vital capacity: 1-60/2 90 litres.

Other lung function tests (predicted normal values in parentheses)
showed: vital capacity 3-10 litres (3 30 litres). Functional residual

capacity 2 53 litres (1-45 litres). Total lung capacity 4 53 litres
(4-28 litres). Diffusing capacity (steady-state method): at rest 21-9,
on exercise 34-8 ml. CO/min./Hg.
On corticotrophin gel (40 units daily) his subsequent progress was

good. His P.E.F. continued to rise, reaching a maximum of 450
litres/min. five days after admission (predicted normal P.E.F., 400-
450 litres/min.). By the time of his discharge on 15 February
betamethasone had been withdrawn and he had been taught to give
himself injections of corticotrophin (40 units) twice a week. His
parents thought that he was better than he had been for many years.
However, three weeks later (11 March) his condition had deteriorated
and the frequency of corticotrophin injections was increased to 40
units daily. On the next day he had a severe attack of asthma,
during which he lost consciousness and had an epileptiform con-
vulsion. He was treated at another hospital with oxygen and intra-
venous aminophylline and was allowed home after a few hours.

A week later it was decided to stop corticotrophin and to substitute
prednisone 30 mg. a day. Within two days he was considerably
better and was able to return to school. Prednisone was continued
with gradual reduction in dose, and on 8 April he was taking
10 mg. a day. He was well and able to play football and needed
to use his pressurized aerosol only once or twice in 24 hours.
Nevertheless, no further improvement had occurred in the level of
P.E.F., and it was decided to treat him with disodium cromoglycate.
Careful instructions about its use and purpose were given and he
was told to inhale one Spincap four times per day. This produced
further symptomatic improvement, and therefore on 29 April
prednisone was reduced to 7-5 mg. a day.

On 7 May he appeared to be perfectly well, and that evening
he played football vigorously. About midnight he awoke coughing
and wheezing. After two inhalations of orciprenaline from his
metered aerosal he seemed to obtain complete relief and fell
asleep. This sequence of events was repeated three hours later.
Two hours later he woke up and was very distressed. His father,
who had stayed in his room, noticed that his colour became blue,
but that he did not appear to be wheezing. The boy coughed once
or twice and then suddenly collapsed and became unconscious. No
convulsion occurred. During the ambulance journey cardiac arrest
occurred, and external massage and artificial respiration were given.
Despite this, however, he was dead when he arrived at another
hospital, about 40 minutes after the onset of the final attack.

At necropsy the lungs were greatly distended and the bronchi
congested, all being plugged with tenacious mucus. The right
ventricle of the heart was dilated and hypertrophied. A slice of
one lobe was taken to Professor Lynne Reid for histological
examination. In the large airways there were numerous eosinophils
and the basement membrane was thickened. In some areas there were
numerous distended goblet cells, and some of the submucosal mucus
glands were found to be hypertrophied. The medium airways were

* Clinical Assistant, Brompton Hospital, London S.W.3.
t Assistant Physician, Brompton Hospital, London S.W.3.
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