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MEDICAL PRACTICE

Clinicopathological Conference

A case of diabetes
DEMONSTRATED AT THE ROYAL COLLEGE OF PHYSICIANS OF LONDON

British Medical.7ournal, 1977, 2, 1398-1401

The sixteenth quarterly clinicopathological conference was held
at the Royal College of Physicians of London on 28 July.
Professor R Mahler (1) took the chair and Dr T M Hayes (2)
presented the case.

Clinical summary
The patient, a young woman born in West Wales in 1951, was

delivered normally at full term and an only child. There was no rele-
vant family history. She had an uneventful childhood until she was 8.
Then she had a short period of polyuria and thirst and was found to
have diabetes mellitus. The rest of her childhood was tempestuous.
She was admitted to hospital many times with hyperglycaemia and
hypoglycaemia until she was 15. Her growth was satisfactory. She was
treated at first with lente insulin and later with twice daily soluble
insulin and insulin zinc suspension (Insulin Semilente). In her teens
she was put on a mixture of soluble and isophane insulin in the
morning and soluble insulin at night. She reached menarche at 14,
but her periods were always irregular. Despite many hospital ad-
missions she studied pharmacy at university.

In 1972, aged 21, she qualified as a pharmacist. In 1973 she trans-
ferred to our diabetic clinic. She weighed 69-6 kg, 2600 more than
her ideal weight of 55 kg. Her diabetic control was only fair. She
often had high blood sugar concentration and also hypoglycaemic
reactions. She had scattered microaneurysms-her only serious
diabetic complications-but no other evidence of retinopathy. She had
areas of fat atrophy and hypertrophy at the insulin injection sites. We
reduced her diet to 5 MJ (1200 kcal) a day, including 120 g of
carbohydrate. Her insulin was changed to a mixture of neutral and
isophane twice a day.

In 1975 she still weighed 10 kg above her ideal weight, and diabetic
control was still unsatisfactory, though she did not have to be ad-
mitted to hospital. She still had fat atrophy and local reactions at the
injection sites, itchy lumps lasting for 24-48 hours. Her insulin was
changed to a monocomponent type (Semitard), twice a day, and there
were no more local reactions.

In June 1976 she went on holiday to Ireland. On her way home by
sea she become ill with nausea and vomiting, which she attributed to

seasickness. But it lasted a long time, and she was admitted to a
hospital near her home. The nausea and vomiting were very trouble-
some, particularly in the early morning, and her diabetes was hard to
control. She also complained of giddiness, but it was not known how
far this was due to hypoglycaemia. She became malnourished, and her
diabetes called for treatment with frequent intravenous fluids. Her
plasma sodium and chloride concentrations were low normal.

After six weeks in hospital she was transferred to the University
Hospital of Wales. She was drowsy and dehydrated and had signs of
recent loss of weight. She had a sinus tachycardia (100/minute) but
no fever. Her blood pressure was 110/60 mm Hg. There were no focal
neurological signs. The few microaneurysms in her retinas were
unchanged. Biochemical investigations showed the following con-
centrations: plasma sodium 133 mmol(mEq)/1, plasma potassium
3-1 mmol(mEq),/1, blood urea 4-0 mmol/l (24 1 mg'100 ml), plasma
calcium 3 04 mmol/1 (12 2 mg/100 ml), plasma phosphate 0 89
mmol'/l (2 7 mg/100 ml), and plasma albumin 28 g/l. The haemo-
globin was 7 6 g/dl with a normochromic and normocytic film. The
electrocardiogram then, and over the next few weeks, showed various
abnormalities in the T waves, which were thought to be non-specific.

She was treated with a continuous infusion of neutral insulin
(Actrapid), rehydrated with intravenous fluids, given intravenous
nutrition (amino-acids and fat emulsion), and we ensured that she did
not develop hyperchylomicronaemia by monitoring the appearance
of her plasma. Over the next few days her plasma sodium concentra-
tion varied from 123 to 133 mmol (mEq)/l, and her urea from 18 to
4 0 mmol/l (10-8 to 24 1 mg/100 ml). Her plasma calcium concentra-
tion fell to 2 44 mmol/l (9-75 mg/100 ml), and her phosphate con-
centration remained unchanged at 0-88 mmol/l.
Two days later she had a severe right upper lobe pneumonia, with

high titres of antibody to Mycoplasma pneumoniae. Her diabetes was
difficult to control, and she was often confused and disorientated. One
night she collapsed and was hypotensive. The house physician on call
from another firm rather empirically gave her dexamethasone, and she
recovered rapidly.

Two-and-a-half weeks later she was well enough to get out of bed,
but she became unconscious when she stood up-her blood pressure
was 120/80 mm Hg lying down, but 50/30 mm Hg sitting and un-
recordable standing.
During the first 16 days in hospital several changes took place in her

calcium, phosphate, and albumin concentrations (see figure). Hypercal-
caemia persisted for five days and reappeared about a fortnight later.
A parathyroid hormone concentration of 0 3 ng/ml (upper limit of
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normal = 1 0 ng/ml) corresponded at one stag
concentration of 2 53 mmol/1 (10 1 mg/lO0 n
her hypoalbuminaemia her serum calcium
mmol/l (11 3 mg/l00 ml).
Her urinary calcium excretion was slightly

and came just into the normal range after trea
graph of the abdomen and radiographs of
abnormalities. The thyroid profile showed a n
and normal free thyroxine index, but the thyro
was undetectable (less than 2-5 mU/l).
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Results on calcium phosphate and
corticotronhin.

albumin con

Her urinary 1 7-hydroxycorticosteroid exc
to 115 mg/24 h (normal range 2-10 mg/24 I
0900 was 10 ,ug/100 ml-well within our norn
ml). Her plasma 25-hydroxycalciferol concen
the normal range-14 mg/ml (normal 9-39
gations were all done while she was desperat
Professor Deborah Doniach later reported th
antibodies against gastric parietal cells, is]
(cytoplasmic fluorescence), and thyroid antibc

PROFESSOR MAHLER: To summarise the
natio-"t)iafvc u7an rr%mnlPtrPltr rlit- of r

,e with a serum calcium before going over to neutral and isophane insulin she had 20
nl); when corrected for units of soluble and four units of isophane in the morning and
concentration was 2 83 20 units of soluble insulin at night. She changed to neutral

below the normal range
and isophane insulin with no real change in her requirements.

tment. A straight radio- These slowly fell over the next two years from 40 to 30 units a
the hands showed no day. On insulin zinc suspension (Semitard) she took 20 units
ormal plasma thyroxine twice a day initially, which was reduced over some weeks to 14
id-stimulating hormone units twice a day.

DR PYKE: It seems that it was correct to put her on mono-
component insulin for her fat atrophy (not for the fat hyper-
trophy, which has nothing to do with the type of insulin used so
far as I know). When she began vomiting one's first thought is
that she might have been pregnant. It seems unlikely in the

0-3 04 0-4-0.8 light of subsequent events, but I expect this crossed your mind ?
DR HAYES: Yes. Shortly after her admission a Gravidex test re-

2,36-257 sult was negative.
DR PYKE: Had she lost weight in the months preceding her

Irish holiday ?
DR HAYES: She had been losing weight over the past twelve

N M a0-8-1-12 months, about 5 kg up to the clinic visit four weeks before her
Irish holiday.

33 -48 DR PYRE: What about her blood pressure before the illness ?
DR HAYES: The first time we saw her her blood pressure was

115/'65 mm Hg and it stayed at about this level.
DR PYKE: You said she had no diabetic complications other than

retinopathy. I take it that her reflexes were present ?
12 18 After St DR HAYES: Her reflexes and pulses were present, and her sensa-

tion was intact.
centrations of 50 units of DR PYKE: And did she have proteinuria ?

DR HAYES: She had no proteinuria at any time while an out-
patient, but she did have a trace on admission when she was ill;

retion varied from 3*5 that disappeared, however.
h). A plasma cortisol at DR PYKE: My reason for asking is that if her knee and ankle
mal range (6-28 ,ug/100 jerks were present the postural hypotension could not possibly
itration was also within have been due to autonomic neuropathy; furthermore, albu-
mg/ml). These investi- minuria could not have explained the hypoalbuminaemia. When
:ely ill with pneumonia. she was admitted very ill what were her blood glucose and
at her serum contained bicarbonate or pH?
let cells, adrenal cells DR HAYES: She came to us malnourished and on a drip but

zn, on admission the her blood glucose was 12 4 mmol/1 (223-4 mg/100 ml) and hernonadmissio the plasma bicarbonate 17 mmol (mEq)/1.r-nntrral . hpsxxnwnc aAs_p5LlAInL b UI.UCLCu Wva LAJHIPICLUly JUL Ul wAlILJUJ. a.1C WVa UUC-

quately treated for this but developed what was perhaps an
opportunistic infection. She was unexpectedly found to be hyper-
calcaemic but this, too, gradually improved on treatment. I will
now ask Dr Pyke to discuss the diagnosis and treatment.

Diagnosis and treatment

DR D PYKE (3): My first comment is that we are told this
patient is diabetic but we have not been given a blood glucose
value. I was also going to ask about her family history, but I
understand that she has no family history of diabetes or of any
other endocrine disease.
DR HAYES: That's right.
DR PYKE: You said she was difficult when she was an adoles-

cent and that her diabetes was very unstable. Can you tell me
anything about her personality since she grew up ?
DR HAYES: She is a very pleasant West Wales girl and a very

proper young lady. On several occasions in her childhood it was
thought that psychological problems contributed to poor
control of her diabetes. Since I have seen her I have not thought
that a major problem.

INSULIN REQUIREMENTS

DR PYKE: Can I ask you what the dose of insulin was when she
was fairly well stabilised on soluble and isophane insulin, and
whether there was a subsequent reduction in her insulin require-
ment ?
DR HAYES: When she was on soluble and isophane insulin

TREATMENT OF KETOACIDOSIS

DR PYKE: I think your treatment of her ketoacidosis with a
constant-rate infusion pump and rehydration was correct.
That is the best way to deal with any acute diabetic problem such
as ketoacidosis, a long operation, or any acute state of instability.
She was anaemic, quite profoundly, normochromic, and normo-
cytic. There is nothing there to suggest pernicious anaemia.
Her age is wrong and the blood picture was not right.
You say her plasma calcium concentration fell. Was this a

result of treatment ?
DR HAYES: It fell initially with rehydration and improved

diabetic control. It did rise again subsequently when her pneu-
monia was coming under control.

DR PYKE: It sounds as if the diabetes was difficult to control
before and after she was transferred to you. What was the
difficulty before transfer? Was she having frequent hypoglycae-
mic episodes before her acute illness ?
DR HAYES: The referring letter said that it was virtually

impossible to maintain her fluid and electrolyte balance, with
the vicious circle of nausea, ketosis, nausea, and hypoglycaemia.
She obviously had a wildly swinging blood sugar concentration.
DR PYKE: I looked at the chest radiograph to see if she had

sarcoidosis to account for her hypercalcaemia. I also looked to
see if the heart shadow was small, but it was not.
When she was getting better the striking feature was her

postural hypotension. I do not believe that that can be
attributed to her diabetes. One can have that degree of hypo-
tension from really severe autonomic neuropathy but there would

-M -_4 P--v "...X ..
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then certainly have been other features-loss of reflexes and
abnormalities of sweating and bladder and bowel function.

I am less happy about her mild hypercalcaemia on arrival,
which settles and then recurs, but I have a tentative explanation
for that. Now I take it that this plasma thyroid-stimulating
hormone of 2-5 mU/1 was within the normal range. Maybe you
were excluding hypopituitarism? I don't think it does exclude
it, though I do not think it was present. You report only a single
plasma cortisol concentration, 10 [kg/100 ml, which is towards
the lower end of the normal range. I can't believe that that is the
only plasma cortisol test you did.
Then there are these interesting antibody results. Islet-cell

antibodies in insulin-dependent diabetics are common at the
outset, being found in 60-80% of cases. The figure falls to about
25% by the end of a year. The likelihood of finding them at this
stage would be 5-10% (more in patients with polyendocrine
diseases than in those without); so it is interesting that she still
does have them after 16 years of diabetes. She also has adrenal
antibodies. I don't know how many people without Addison's
disease have adrenal antibodies, but over half of patients with
Addison's disease do have them. She also has thyroid and gastric
antibodies.

In conclusion I am taking it on trust that she has diabetes, of
characteristic insulin-dependent type, with the common in-
stability during adolescence. She has striking postural hypo-
tension with antibodies to adrenal gland as well as to pancreatic
islet cells, thyroid, and stomach; and I strongly suspect that she
has Addison's disease. I would therefore like to ask whether you
did a Synacthen stimulation test ? If so, I guess you didn't find
any rise in the plasma cortisol concentration ?

DR HAYES: That's right.

HYPERCALCAEMIA

DR PYKE: I am not quite so sure why she has hypercalcaemia.
Two possibilities occurred to me. It might be the hypercalcae-
mia that is itself associated with Addison's disease, which is
uncommon. On the other hand, as she is a pharmacist, she might
have been taking calcium or vitamin D, although I think that
vitamin D is excluded by the normal calciferol concentration.
In view of what you said about her sensible personality I plump
for the first explanation.

DR HAYES: Dr Pyke has, of course, got the story completely
correct. By the time she was severely ill she had intermittent
hyponatraemia, and hypotension developed during her pneu-
monia. The visiting house physician who gave her dexamethasone
rather blindly made her very much better. She had hyper-
calcaemia. She had "normal" urinary 17-hydroxycorticosteroid
and plasma cortisol concentrations at a time when she was under
severe stress. So that led us on to adrenal stimulation tests.
After 50 units of intravenous corticotrophin over four hours
(see figure) her plasma cortisol concentration did not rise at all, al-
though her basal levels were normal and her urinary 17-hydroxy-
corticosteroid concentration did not rise after longer stimulation.
So we had Addison's disease in what is called these days type
1B diabetes. Finally, her plasma parathyroid hormone (PTH)
concentrations, which were inappropriately high, and which
confused rather than helped us as we had no knowledge of
plasma PTH concentrations in the hypercalcaemia of Addison's
disease, returned to normal with treatment of her Addison's
disease, as did the high calcium concentrations.

Comments

PROFESSOR MAHLER: Dr Pyke is to be congratulated on reaching
a diagnosis in considerably less time that it took us. Any com-
ments ?

SIR DOUGLAS BLACK (4): What about pigmentation?

BRITISH MEDICAL JOURNAL 26 NOVEMBER 1977

DR HAYES: The skin was entirely normal. There was no
pigmentation or vitiligo.
DR P C FARRANT (5): I am interested in the anaemia. Did it get

better ? It can't have been due to haemolysis from the myco-
plasma infection, can it ?

DR HAYES: It was thoroughly investigated by our haemato-
logist, who came to the conclusion that it was non-specific
normochromic normocytic anaemia associated with severe ill
health. She had two marrow examinations. It was all corrected
by the treatment for her Addison's disease.

DR PYKE: Of interest, but no importance-what is her tissue
type? Is she HLA-B8 ?

DR HAYES: It should be but I don't know.

PROFESSOR R HOFFENBERG (6): I am sure Dr Pyke is correct in
his diagnosis. Listening to his cross-examination of Dr Hayes,
I wondered what he would have been like had he chosen law
instead of medicine. I wonder if you are happy that you have
excluded hyperparathyroidism. The cause of the hypercalcaemia
in Addison's disease is obscure, and I was struck that the serum
PTH concentration was measurable when it should not have
been. I know that it should not have come down in response to
dexamethasone but it does occasionally. Also one must try to
relate the changes in serum calcium concentration to the con-
centration of serum albumin. Here the albumin concentration
was low most of the time so that makes the high serum calcium
concentration even more significant. Even towards the end her
serum calcium concentration was still raised; did it come down
to normal finally ?

DR HAYES: The calcium concentration has been measured many
times since her recovery and has always been normal; and her
serum PTH concentrations have been appropriate, with normal
albumin concentrations as well.

HYPERCALCAEMIA AND ADDISON'S DISEASE

PROFESSOR MAHLER: Dr Hayes, would you comment on the
association between hypercalcaemia and Addison's disease?

DR HAYES: It was recognised in 1932, but was rediscovered
in 1963,1 2 when there had been 16 cases reported. It is often
seen after bilateral adrenalectomy for Cushing's syndrome. Five
mechanisms have been suggested. The increased calcium
absorption after removal of the normal inhibition of calcium
absorption by steroids is one. This is refuted by the fact that if
one puts dogs with hypercalcaemia due to adrenal insufficiency
on a calcium-free diet they still maintain hypercalcaemia. Our
patient was on a virtually calcium-free diet when she came to us.

Secondly, haemoconcentration leading to raising of the plasma
protein and calcium concentrations with increased affinity of
protein for calcium has been suggested. Our patient was not
haemoconcentrated, and her protein concentrations were low.

Thirdly, reduced renal excretion of calcium has been put
forward. Our patient did have a reduced calcium excretion.

Fourthly, it has been suggested that it is due to a thyroid-
hormone-dependent increase in bone resorption after removal of
inhibition by corticosteroids. In animals this hypercalcaemia
disappears if the thyroid gland is removed.
The more recent suggestion, from Australia, was that it could

be produced by an excessive production of 1,25-dihydrocalci-
ferol.3 But the patient should have a high concentration and it
was normal in our patient, although we tested it for the reason
Dr Pyke suggested.
There seems to be no information about serum PTH concen-

trations in patients with hypercalcaemia due to Addison's
disease. One report4 does mention a patient who had typical
hyperparathyroid changes in the hands, but no PTH concen-
trations were mentioned.

PROFESSOR MAHLER: So the only evidence for any of those
mechanisms is the decreased calcium excretion?
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DR HAYES: Yes. But we have no explanation for the inappro-
priately raised PTH concentration.

This conference was recorded and edited by Dr W F Whimster.
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Clinical Topics

Overdose from Lomotil

DIANNE PENFOLD, GLYN N VOLANS

British Medical Journal, 1977, 2, 1401-1402

Despite numerous reports on the hazards of taking overdoses of
the anti-diarrhoeal agent Lomotil (atropine sulphate and
diphenoxylate hydrochloride),'-@ these incidents still occur,
sometimes being fatal. A prospective study was carried out by
the National Poisons Information Service in 1976 to assess the
extent of overdosage with Lomotil.

Methods
For each call made to us from 1 January to 31 December 1976

asking for advice on treating a case of Lomotil overdose we sought
further information on suspected dose, symptoms, treatment, and
eventual outcome. From this information we tried to assess the
relation between age and the severity of symptoms and between dose
and severity. We classified each case according to the symptoms
present on admission. Group 1 included people who showed no
symptoms. Group 2 comprised those with pronounced symptoms:
drowsiness, flushing, dry mouth, tachycardia, dilated pupils, rash,
and nausea. Group 3 comprised patients with severe symptoms: grade
IV coma, respiratory depression or arrest, or cardiac arrest.

Results and comment

Throughout the year 86 episodes of Lomotil overdosage were
reported, 71 of them in children aged under 5 (table I). Thirty-four
of the patients had pronounced symptoms (group 2), and seven-all
children under 12-were severely ill (group 3).

Further information was available for 48 cases (table II). Of the
seven patients with group 3 symptoms, three had taken over 10
tablets of Lomotil, and the dose was unknown in the other four.
Three of the 19 patients with pronounced symptoms had taken one to

National Poisons Information Service, Poisons Unit, Guy's Hospital,
London SEI 9RT

DIANNE PENFOLD, BSC, information officer
GLYN N VOLANS, MD, MRCP, deputy director

five tablets, three had taken six to 10, six had taken 11 to 20, two had
taken 21-30, and five had taken an unknown number.
A 21 -year-old who had ingested about 20 tablets suffered

respiratory and cardiac arrest and died despite the administration of
naloxone. On the other hand, a 2-year-old who was reported to have
taken 20 tablets remained asymptomatic. Possibly the reported size of

TABLE I-Age and sex of patients reported to be suffering from overdose of
Lomotil

Age: >5 years 6-12 years >12 years Total

Males 34 1 5 40
Females 30 3 6 39
Not known 7 0 0 7

Total 71 4 1 1 86

TABLE II-Relation between age and symptoms associated with overdose due to
Lomotil (in cases where adequate follow-up information was received)

Age (years): <5 6-12 12 Total

Group 1 21 0 1 22
Group 2 16 2 1 19
Group 3 6 1 0 7

Total 43 3 2 48

alleged doses was inaccurate, or young children may vary considerably
in their response to an overdose of Lomotil. We reviewed data from
earlier years to see whether they threw any light on the relation
between dosage and the severity of symptoms. A 2-year-old boy
reported to have ingested 12 tablets showed severe symptoms (cardiac
arrest at eight hours) and died after three days with pneumonia and
cerebral oedema (nalorphine was administered). Another 2-year-old
presented in grade IV coma after a reported ingestion of only three or
four tablets. He was given naloxone and finally regained conscious-
ness two days after ingestion, and recovered fully after three days.
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