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MEDICAL PRACTICE

Clinicopathological Conference

Bird fancier's lung

DEMONSTRATED AT THE ROYAL COLLEGE OF PHYSICIANS OF LONDON

British Medical Journal, 1977, 2, 1065-1069

The fifteenth quarterly clinicopathological conference was held
at the Royal College of Physicians of London on 28 April 1977.
The case was presented by Professor J B L Howell (1).

Clinical summary

The patient was a telecommunications engineer, aged 44, who de-
veloped productive cough, episodes of febrile illness, and increasing
exertional dyspnoea in October 1970. He then remained well until
the cough recurred in February 1971 and was especially troublesome
at night. In April 1971 he attended his local hospital after further
episodes of shortness of breath on exertion, "bronchitis," and, finally,
haemoptysis of bright red blood. He had finger clubbing and signs
thought initially to represent pulmonary hypertension.

In June 1971 he was admitted to hospital for an acute exacerbation,
which rapidly resolved. Perfusion scan of the lungs showed multiple
defects, but venography of legs showed no evidence of clot. As recur-

rent pulmonary thromboembolism remained a possibility, anti-
coagulants were started. The cough and sputum improved and did
not return as a prominent feature, but haemoptysis persisted. He was

discharged from hospital able to walk at his own pace without stop-
ping, but within two weeks severe exercise dyspnoea returned. Early
in August 1971 he was readmitted to hospital, where chest radio-
graphy showed a shallow right pneumothorax. His condition again
improved but in view of the uncertainty about the nature of the
condition he was transferred to Southampton for further investiga-
tion.
He had also had anorexia and had lost 19 kg in the preceding six

months. He had no bronchial irritability, orthopnoea, paroxysmal
nocturnal dyspnoea, or ankle oedema. He was a bachelor living with
his mother and was a non-smoker. One brother had eczema. He had
kept budgerigars for 17 years. He was an ill, emaciated man with severe

finger clubbing but no cyanosis; variable widespread inspiratory
crepitations and occasional sibilant rhonchi were scattered throughout
the chest. His blood pressure was 110/80 mm Hg. His pulse was

regular, 90/min, and normal in character. Jugular venous pressure
was not raised. His heart was normal, and there were no abnor-
malities in the other systems.

Results of investigations-haemoglobin 14 6 g/dl; packed cell
volume 0 45; white cell count 11 x 109/1 (11 000 mm3; neutrophils
700, eosinophils 3 %); erythrocyte sedimentation rate 72 mm in first
hour (Westergren); chest radiography: diffuse shadowing predomin-
antly at bases, suggestive of pulmonary fibrosis; electrocardiography:
left axis deviation, otherwise normal; spirometry: forced expiratory
vol in ls (FEV1) 08 1, forced vital capacity (FVC) 08 1; arterial
pH 7-52; PCO2 5-7 kPa (43 mm Hg); bicarbonate 33 mmol(mEq)/l;
P02 breathing air 8-6 kPa (65 mm Hg); SaO2 95%; Mantoux test
and sputum cytology results negative; autoimmune profile normal;
precipitating antibodies to pigeon and budgerigar serum positive but
negative to hen serum; serum albumin 42 g/l, globulin 41 g/l; electro-
phoresis: diffuse increase in y-globulin; serum electrolytes, urea, and
liver function test results normal. Other studies included cardiac
catheterisation, barium swallow and meal examinations, oesophageal
pressure studies, and radiography of hands and wrists.
Over the next few weeks his condition deteriorated progressively

with fever, increasing breathlessness, raised sedimentation rate and
neutrophil leucocytosis, and further reduction in spirometry. He
was considered to be too ill to withstand thoracotomy for lung biopsy
and he was therefore started on 60 mg of prednisone daily with rapid
subjective and objective improvement. His exercise tolerance and
spirometry improved, and the sedimentation rate fell to 7 mm.
Prednisone (60 mg daily) was continued for one month and then
reduced over the next five weeks to 10 mg daily. The initial improve-
ment in FEV, and FVC continued, and two months later the FVC
was nearly 2 1.

In October 1971 he was discharged home, the budgerigar having
been removed. Prednisone was reduced to 5 mg daily and main-
tained at this level. He returned to work. In April 1972 he had a
further febrile illness, with increasing cough and breathlessness.

In June 1972 his general condition and spirometry deteriorated,
and he was readmitted. Prednisone was again increased to 60 mg
daily with slow improvement and after three weeks azathioprine,
100 mg twice daily, was started. Prednisone was reduced gradually
over the next five months to 5 mg daily, and the FVC remained at
about 1-5 1. He was able to work, and progress seemed satisfactory.

In February 1973 after six months on azathioprinehedeteriorated
once more, but after increased prednisone for one month, tapering
progressively to 15 mg daily, he recovered and remained well. Avian
precipitins in the serum were no longer detected. In the early summer
of 1975 prednisone was slowly reduced to 10 mg daily (fig 1).

In July 1975 while on holiday he became acutely ill with shock,
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FIG 1-Prednisone dosage and forced vital capacity level from September
1971 to May 1975.

tachycardia, and an "unrecordable blood pressure." He had clinical
evidence of pneumonia and Bacillus proteus and Escherichia coli were
cultured from the sputum. Gram-negative septicaemia was diagnosed
and he was treated with massive steroid dosage and antibiotics. He
improved slightly but after a few days he developed a right hemi-
paresis and died some hours later.

PROFESSOR HOWELL: I will now invite Dr Donald Lane to
discuss the case.
DR DONALD LANE (2): This is an interesting and baffling

case. The five-year illness that killed this 44-year-old patient
began with non-specific symptoms-cough, sputum, and short-
ness of breath. There were also two other symptoms that were
less non-specific-haemoptysis and episodes of fever. Possible
diagnoses for this group of symptoms include pulmonary emboli
with infarction, mitral stenosis, bronchiectasis, bronchial
neoplasm, and idiopathic pulmonary haemosiderosis. Recurrent
infections also occur in patients with pre-existing chronic
lung disease-for instance, airways obstruction and fibrosis. The
clinicians who first saw him diagnosed pulmonary emboli with
infarction. The rapid resolution of symptoms after admission to
hospital without specific treatment is against this. The venogram
results were negative: they can be, either because the thrombi
have gone from the legs or because they have come from other
sites. The lung scan result was positive, but this, of course, only
shows perfusion defects and cannot identify their cause. In this
case, with the cardiac catheterisation findings and the later story,
I think we can set aside pulmonary emboli.

Febrile bronchitic illnesses are a feature of mitral stenosis
with pulmonary congestion. The physical signs did suggest pul-
monary hypertension. There was no diastolic murmur, and the
results of cardiac catheterisation later ruled out mitral stenosis.
Mitral stenosis does produce a chronic picture of infiltration on
the chest radiograph, which is a form of haemosiderosis. There
is also an idiopathic form of haemosiderosis, which must be
considered in the context of recurrent haemoptysis. The pre-
sentation is unusual at this age. In the series of Soergel and
Sommers' only 15",, of patients presented after the age of 16.
The haemoptysis faded out, and he did not become anaemic.
Bronchiectasis is the first diagnosis I have mentioned that
includes finger clubbing. But there was no history of any early
illness that might have initiated bronchiectasis, nor a history of
tuberculosis or severe pneumonia. Bronchial neoplasm can also
cause clubbing and present with recurrent infections.

Chronic respiratory diseases of many types interfere with pul-
monary antibacterial defences so that recurrent bronchitic
episodes occur. This is characteristic of patients with airways
obstruction and chronic pulmonary fibrosis. He did not have
airways obstruction, but he does appear to have had chronic
parenchymatous damage. These initial episodes could have
been acute infections in lungs that were not capable of dealing
with them normally. But extrinsic allergic alveolitis also presents
with episodes of fever, cough, and dyspnoea, though not very
often with haemoptysis, and the avian precipitins were positive.

Bird fancier's lung in Britain is chiefly associated with those
who keep budgerigars or pigeons. Antigens are found in the
bird droppings that dry and the dust is inhaled. They originate
from the birds' serum and intestinal contents and from micro-
organisms present in the faeces. Specific and non-specific anti-
gens are therefore found. Cross reactions occur between bud-
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gerigar and pigeon sera. The illnesses produced by exposure to
pigeons and budgerigars differ somewhat (see table). Pigeons are
kept outside and cleaned out once a week while budgerigars
sit in their cages in the living room. Surveys of pigeon fanciers
show that up to 40", of people exposed have the precipitins
but no evidence of lung disease. Surveys of budgerigar keepers
on the other hand show that it is unusual to have precipitins
without evidence of lung disease.

Differences in bird fancier's lung produced by exposure to pigeons and
budgerigars.

Pigeon Budgerigar

Exposure Intermittent Continuous
Onset Acute episodes Insidious
Chest x-ray Fluffv exudates Fibrotic
Precipitins May indicate exposure Signify disease

only
Steroids Effective Variablc effect

This patient was now referred to Southampton, where there
has recently been much interest in the relation between bird
fancier's lung and coeliac disease. Berrill et a12 reported a group
of patients with bird fancier's lung and found five patients with
total or subtotal villous atrophy. Lancaster-Smith et al3 had
previously viewed this relationship from the gastrointestinal
viewpoint and found three out of 24 cases with coeliac disease
to have pulmonary fibrosis, although their patients were not at
the time exposed to birds. Was there any evidence of malab-
sorption in this patient ? He was emaciated, but the biochemistry
results were not informative.

PROFESSOR HOWELL: There was no clinical evidence of mal-
absorption but a small bowel biopsy was not performed. Reti-
culin antibodies were not present. The results of the barium
studies were normal.
DR LANE: Faux and Hendrick have also looked at this problem

in Oxford and found that patients with coeliac disease do have
serum antibodies that cross-react with antigens of avian origin-
specifically, ingested bird antigens as in hen egg yolk. Whether
these can cause lung disease is an unanswered question.

This patient's story of episodic rather than insidiously pro-
gressive dyspnoea fits with bird fancier's lung of the pigeon
rather than budgerigar type. The only way this might fit with
exposure to budgerigars is if the patient kept an aviary and went
out to it intermittently like a pigeon fancier.

Radiological abnormalities

To look at the case now from the point of view of the
radiological abnormalities, fig 2 shows a way of approaching
this logically. Our patient had rales and clubbing. There was
no occupational exposure to asbestos, though asbestosis may
follow very slight exposure. In the telecommunications industry
beryllium might be thought of. It was a hazard in making
fluorescent lamps. Beryllium alloys are still used in making
certain components of electronic equipment. Drilling and
welding them can produce fumes and dust, which if inhaled
could give a chronic granulomatous berylliosis with crepitations
and clubbing. We can discard bronchiectasis again.

So we must look at fibrosing alveolitis. Many features fit.
The disease had a subacute onset; haemoptysis is described;
the raised erythrocyte sedimentation rate and diffuse increase
in -*-globulin both fit; and it responds to steroids and immuno-
suppressive agents. The classification of fibrosing alveolitis is
somewhat confused because different terms are used on each
side of the Atlantic. I regard it as a range of disorders as sug-
gested by Scadding,' whereas in America Liebow,5 using the
generic term interstitial pneumonia, divides this up into separate
entities: usual interstitial pneumonia, which seems to corres-
pond to Scadding's fibrosing stage; desquamative interstitial

I
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FIG 2-Flow-chart showing rational approach to studying chronic, widespread
radiological abnormalities on the chest radiograph (modified from Professor
'rurner-Warwick's scheme').

pneumonia, which is more like the alveolitis stage; and other
types such as lymphoid and giant cell forms.

If this case is within the range of fibrosing alveolitis, can we

call it cryptogenic or could it be associated with some other
disorder-for instance, rheumatoid disease, Sjigren's disease, or

systemic sclerosis. Serological reactions to rheumatoid factor
and antinuclear factor are quite often positive, although the
figures vary enormously in different series-20-61 o,, for rheuma-
toid factor; 0-41", for antinuclear factor; and both positive in
Turner-Warwick's series in 58").6 So, although often positive,
they can be negative. Reactions for organ-specific antibodies
can be positive. Smooth muscle and antithyroid antibodies
were not found here. He did have Raynaud's phenomenon,
which could be a feature of systemic sclerosis or Sjogren's
syndrome. None of the other associations-systemic lupus
erythematosus, dermatomyositis, chronic active hepatitis, or

hyperglobulinaemic renal tubular acidosis-appear to allow us

to make this anything other than cryptogenic fibrosing alveolitis.
We should consider next the phase of the illness in which

he was given treatment. The prognosis of fibrosing alveolitis is
variable-the average survival is about four years. Stack et a17
in Edinburgh found that a response to steroid treatment was

quite uncommon-only 16 ", of 56 patients. If there was a

response it indicated a better prognosis-67",, five-year survival

against 20". for non-responders. This patient responded well
to steroids, so well that it makes me wonder about the diagnosis.
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Stack regarded a 10"o) improvement in vital capacity with radio-
logical clearing as an "excellent" response. This patient's vital
capacity improved by over 100½',,. Of course, some patients with
fibrosing alveolitis do recover spontaneously.
What other lesions in the lung might respond to steroid

treatment ? It will certainly benefit granulomatous and vascular
disorders. Extrinsic allergic alveolitis will respond. Allergic
granulomatosis and polyarteritis nodosa do not present like
this case; airways obstruction and eosinophilia are more usual.
There is little evidence for sarcoidosis. Other granulomatous
lesions include Wegener's granulomatosis, which may be limited
to the lung, and there are variants such as the lymphomatoid
form that occasionally affects the central nervous system.
He did have a terminal hemiparesis. We should also mention
his pneumothorax. Pneumothoraces are associated with many
fibrosing conditions that lead to "honeycombing." Radiography
shows no evidence for that.
As for the terminal illness, this sounds like an overwhelming

septicaemia in a patient on long-term steroid and immuno-
suppressive treatment. The hemiparesis was probably due to
low blood pressure and poor cerebral perfusion. A secondary
deposit from a bronchial neoplasm might be mentioned, as
bronchial neoplasia is a complication of severe pulmonary
fibrosis.

So, finally, to try to label this patient's illness: my first com-
ment is that the presence of precipitins to budgerigar's serum
in a patient with diffuse lung disease indicates bird fancier's
lung. It can be confirmed only by a provocation test. That the
antibodies disappeared does not matter. If it were not for the
exposure to birds the illness would fit well for fibrosing alveo-
litis. I suggest that this is bird fancier's lung with a form of
fibrosing alveolitis initially related to the birds, but perhaps
subsequently perpetuated by other factors.

PROFESSOR HOWELL: Thank you. Our diagnosis was of bird
fancier's lung, which we felt was strongly supported by the
presence of serum precipitins. We were therefore disappointed
that the disease continued after the budgerigar had been re-
moved. This was unlikely to have been due to chance exposure
to antigen because one episode even began in hospital, showing
that his condition could deteriorate without further exposure to
antigen.
DR W S HAMILTON (3): I had a patient with very severe pro-

gressive fibrosing alveolitis. She had had budgerigars for many
years. Her mother is quite well but has had diffuse changes in
the lungs. But they have not had the budgerigars now for a long
time. I wondered whether some other trigger had taken over
after the budgerigar antigens had started it off.

PROFESSOR HOWELL: Will you tell us what was found at
necropsy, Dr Seal ?

Pathological findings

DR ROGER SEAL (4): This necropsy was performed by Dr W H
Beasley 36 hours after death in July in Aberystwyth. When you
have lungs sent from somewhere else it is important to have
confidence in the observations of your colleague. I have. The
information the pathologist has before him is important and
conditions what he has to prove or disprove: "Known to have
bird fancier's lung. Dyspnoea and vomiting for one day. Tight-
ness of chest for some time. Collapsed and admitted in shocked
state. Right hemiparesis."
The pathologist found the body to be thin. The heart weighed

350 g, the left ventricle 190 g, the right ventricle 60 g, a ratio of
3-2:1, indicating slight left ventricular hypertrophy and no
right ventricular hypertrophy. There cannot have been much
going on in the pulmonary vascular bed.
There were few adhesions at the apices and bases on both

sides. There were white pearly plaques on the domes of both
diaphragms and on the chest walls on both sides, which indi-
cated asbestos exposure. Incidentally, only 30 ,0 of pleural plaques
are detectable radiologically so we do not blame the clinicians
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for not detecting them. There was mucopus in the trachea.
After inflation, the left lung (895 g) showed considerable inter-
stitial fibrosis, more severe in the upper part than the lower
(fig 3). The fibrosis had focal areas of accentuation, and these
foci were joined by fibrous bands. There were also foci of con-
fluent bronchopneumonia, from which E coli and B proteus
were grown. The right lung (1000 g) was similar. The hilar
nodes were enlarged and fleshy.

FIG 3-Right lung: barium sulphate impregnation showing
parietal pleural plaques of asbestos type on the diaphragm,
interstitial fibrosis with focal accentuation more severe in the
upper lobe, and an extensive basal bronchopneumonia.

The gastrointestinal tract was normal, as were liver, pancreas,
and thyroid. The adrenals weighed 5 g each. We do not know
whether they were yellow or brown. The spleen weighed 129 g
and was normal in size and consistency. The kidneys weighed
150 g and 160 g and were normal. There was an area of softening
in the left temporal lobe, which extended into the frontal and
parietal lobes of the brain.

Microscopically, there were big tracts of collagen in the
fibrotic part of the lung. I have come to recognise this as quite
characteristic of chronic extrinsic allergic alveolitis. Even the
more normal bits were not quite normal-the alveolar septa
were thickened. The terminal conducting airways were enlarged,
which one must call centrilobular emphysema or bronchiolec-
tasis. They may well present with an obstructive lung function
profile rather than with the more usual restrictive pattern with
a severe transfer factor defect. The confluent pneumonic pro-
cess is confirmed, and also there was an obliterative bronchio-
litis. In other places there was a fibrotic process going on

around respiratory bronchioles, with normal interalveolar septa
nearby which indicates that the process came via the airways
from without. The centre of the lobule was far more damaged
than the periphery. The condition could be extrinsic allergic
alveolitis, but also we know from the plaques that he had been
exposed to asbestos. But the disease is not confined to the centres
of the lobules: it also affects the periphery, which is in keeping
with extrinsic allergic alveolitis. It is not a granulomatous disease,
a point, in fact, in favour of extrinsic allergic alveolitis. Unless
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there has been very recent exposure and acute response then
granulomata are not seen.
We looked very hard and eventually found an asbestos body.

How many make a case of asbestosis, defined as interstitial
pulmonary fibrosis in which asbestos bodies are found with
ease? We concentrated lung juice and found 4000 asbestos
fibres/g of dried lung. That is a level compatible with minimal
exposure just sufficient to produce plaques, and, if blue asbestos
is concerned, to produce mesothelioma. But the level is certainly
not enough for asbestosis, so that cause is eliminated. We also
looked for doubly refractile material such as talc-there was
none, although often in chronic extrinsic allergic alveolitis there
are small doubly refractile particles.
Now the lung has not been properly examined until you have

looked at the hilar nodes. There were no granulomata. There
were large clusters of plasma cells, far more than normal. This
feature is common in chronic extrinsic allergic alveolitis. The
adrenal told us something about why he should have had his
terminal event. It showed an atrophic cortex with suppression.
The brain showed recent softening and there was ante-mortem
thrombus occluding a healthy middle cerebral artery.

So what do we put on the death certificate: (1) Fulminating
E coli and B proteus bronchopneumonia; and (2) chronic
extrinsic allergic alveolitis (bird fancier's lung). With every
death certificate there is a lot more to be said and to be under-
stood. Why bronchopneumonia ? The pathologists are usually
kind to their clinical colleagues and seldom mention iatrogenic
disease-in this case treatment for bird fancier's lung. I am
sure you would all agree that immunosuppressive and steroid
drugs favour more exotic opportunist infections than these here.
Why B proteus and E coli ? We were told that he wvas vomiting.
He had come to Aberystwyth in July. Aberystwyth has a popu-
ation of about 10 000 with a sanitary system to cope with about
6000 and in the holiday season there are hordes of visitors. So
there is the syndrome of West Wales tummy. There are many
coliforms around, not necessarily in the beer or ice-cream. I
am not sure if they are Cardiganshire or Birmingham coliforms.
Finally, although the pathologist is to be congratulated on pro-
ducing so much, there are one or two omissions. The pituitary
was said to be normal, but it should have been sectioned. Also
we had no small bowel to pursue the question of malabsorption.

PROFESSOR HOWELL: Thank you. Dr Lane ?
DR LANE: I am still confused by the episodic clinical course.

I would like to know more about how he handled his budgeri-
gars. I have not come across the use of immunosuppressives for
bird fancier's lung. I think the asbestos content appears to have
been minimal, but could it have been an additional trigger mech-
anism for progression after the exposure had been stopped ?
DR SEAL: I have more experience with farmer's lung and there

have certainly been patients who have left their work and ex-
posure and have had relapses triggered off by, for example, a
streptococcal sore throat. This is not a simple condition. I have
also seen a fulminating viral pneumonitis on top of the existing
fibrosis, and other opportunistic infections can occur.
DR JOHN BATTEN (5): I think this episodic sort of case is very

uncommon. There are so many unusual features-the haemop-
tysis, the presentation with cough and sputum, and the mode of
exposure to birds. I had a patient who sometimes sat under the
budgerigar's cage and had acute attacks of pulmonary oedema.
DR J H ROSS (6): How do you explain the defects on the scan ?
DR LANE: I think this must be due to the fibrosis affecting

vessels. There was no vasculitis in the end.
PROFESSOR R F MAHLER: (7) What about the pleural plaques ?

Was there any evidence of malignancy and does the asbestos
affect immune reactions ?

DR SEAL: The plaques were of no account in the lung function.
In towns they are found in about 8"0 of men aged over 40.
There was no evidence of mesothelioma. Asbestosis certainly
sometimes appears to have the appearance of an immunological
reaction in some sections-far more lymphocytes than there
should be for a fibrogenic response to a fibrogenic dust. But I
don't know what it was doing in this case.
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DR A SAKULA (8): Some years ago I was amazed to find that
about seven million budgerigars were kept as pets in Britain-
one home in seven had one. So exposure to budgerigars is very
common but budgerigar fancier's lung is rare. There must be
other factors.

DR SEAL: Another factor is smoking: non-smokers are far more
likely to develop an antibody response, and a much higher
response, than smokers exposed to the antigens. Perhaps part
of this man's illness is attributable to the fact that he was a non-
smoker.

PROFESSOR MAHLER: Perhaps every budgerigar should carry a
Government health warning.

The conference was recorded and edited by Dr W F Whimster.
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Outside Europe

Practical approach to problems of the parturient diabetic
in developing countries

CHRISTOPHER SUTTON

British Medical J7ournal, 1977, 2, 1069- 1072

Summary

Improved management of diabetic pregnancies at
Lautoka Hospital, Fiji, in 1976 resulted in a neonatal
survival rate of 100%h. Management included attempts
to control the maternal blood glucose concentration with
insulin and delaying delivery until there was enough
surfactant in the liquor to ensure a viable infant. The
techniques are simple to use and require only minimal
technological facilities.

Introduction

The Fiji islands have a relatively well developed public health
service, some 92", of mothers having their babies in hospital.
The western division of Viti Levu, the main island, contains
over half the population of 500 000 and has five regional mater-
nity units. These deal mainly with normal deliveries, compli-
cated cases being sent to the divisional hospital at Lautoka. The

British Overseas Aid Scheme, Lautoka Hospital, Fiji
CHRISTOPHER SUTTON, MA, MRCOG, consultant obstetrician and

gynaecologist (now senior registrar in obstetrics and gynaecology, United
Cambridge Hospitals, Cambridge)

major racial group in the western division is Indian, mostly
from southern India, whose ancestors were brought to work
as indentured labour on the sugar cane estates at the end of the
nineteenth century, and who now slightly outnumber the indi-
genous Fijians, who are Melanesians with some Polynesian
admixture. Diabetes is more common in Fiji than in Western
countries' or other Pacific island communities, the increased
prevalence being confined almost entirely to the Indian popu-
lation.

Patients and methods

In Lautoka Hospital, as in most base hospitals in developing
countries, facilities exist for determining blood glucose concentrations
but not for sophisticated techniques such as ultrasound, tests of
placental function, or assessment of lecithin: sphingomyelin (L: S)
ratios. Furthermore, there are no specialist paediatric staff, and neo-
natal care consists largely of incubation and nursing. Few patients are
aware of the date of their last menstrual period, and maternal age is
often advanced, causing problems of high parity. Pre-eclampsia is
also common, especially in Indians.
Up to 1975 most pregnant diabetics were treated with tolbutamide,

insulin being reserved for severe cases. Patients were admitted to
hospital before delivery only if there were complications of the
diabetic state. In 1975, however, the unit policy was changed to one
based on the regimen used at King's College Hospital, London.2
Patients were admitted to hospital from 32 weeks and, unless the
disease was very mild, treated with insulin. Blood glucose was
measured two hours after each meal on two days each week, the aim
being to achieve as near normal concentrations as possible (less
than 8 3 mmol/l; 150 mg/100 ml). Delivery was planned for the 38th
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