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for only a third of our patients. Only one subject had a pre-
treatment ratio greater than 1-4 and, although she was not
overanticoagulated after the first 10 mg dose, she became
overanticoagulated towards the end of the induction phase.
We therefore recommend that any patient with a baseline ratio
of 1-4 or greater-provided that this is not due to excessive
anticoagulation by heparin"l-should have a lower initial
induction dose of warfarin than suggested in the table. The
subsequent guidelines will of course not apply to such patients,
and doses will have to be chosen empirically.

This scheme appears to offer a useful means of predicting
the maintenance dose of warfarin in a broad range of patients.
Also the incidence of potentially dangerous overanticoagulation
and the duration of inpatient stay should be reduced. The
British comparative ratio should still be monitored regularly
after the patient has been discharged from hospital, however,
because of the many factors that may alter warfarin dose
requirements during prolonged administration.

We thank the consultant physicians, surgeons, and g-,naecologists
at Llandough Hospital for allowing us to study patients under their
care and their junior staff for their cooperation.
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SHORT REPORTS

Poisoning with cadmium fumes
after smelting lead
Inhalation of cadmium fumes may cause pneumonitis and even death,
but only three deaths have been reported in the United Kingdom
witlhin the past 17 years.' 3 Crude lead and lead ores are usually
contaminated with cadmium, and people working with lead may be
exposed to cadmium fumes.

Case report

A fit 36 year old man was admitted with a 24 hour history of vomiting
and profuse watery diarrhoea. He had generalised diffuse, dull, aching
abdominal pains, a severe headache, and generalised mvalgia with tightness
of his chest. He was slightly confused, restless, and dehydrated but had no
fever, lymphadenopathy, or rash. He was shocked, with a regular pulse
rate of 108 beats/ min and blood pressure of 8040 mm Hg. His chest was
clear. His abdomen was diffusely tender without peritonism. Severe gastro-
enteritis was diagnosed, and he was treated symptomatically. Initial in-
vestigations showed blood urea concentration 15-7 mmoljl (94 mg'100 ml),
serum creatinine concentration 470 iLmol/l (5-3 mg/100 ml), serum sodium
concentration 138 mmol(mEq)/l, serum potassium concentration 3-6
mmol(mEq)/l, serum amylase activity 710 U/l, haemoglobin concentration
14-2 g'dl, and white cell count 8-9X 101/. A chest radiograph was normal.
Blood cultures and viral agglutinin titres yielded negative results.

Despite adequate rehydration he produced only 50 ml of urine over the
next 18 hours. He became increasingly dyspnoeic and developed bilateral
fine basal crepitations and radiological appearances consistent with gross
pulmonary oedema. Electrocardiography showed varying rhythms of atrial
fibrillation, nodal rhythm, and sinus tachycardia. He became feverish and
his myalgia worsened. Investigations showed blood urea concentration
26-1 mmol/l (157 mg/100 ml), serum creatinine concentration 697 /Lmol/l
(7 9 mg/100 ml), sodium concentration 136 mmol/l, potassium concentration
6 mmol'l bicarbonate concentration 18 mmol(mEq)/l, calcium concentration
1-7 mmol/l (6 8 mg/100 ml), and haemoglobin concentration 13-2 g/dl.
Twenty four hours after admission we learnt that he had been smelting
about 182 kg lead for about 24 hours in an enclosed environment without
wearing adequate protective clothing. He had felt unwell towards the end
of that session. Acute lead poisoning from inhaled fumes seemed likely
from the clinical picture. Microcup absorption spectrometry showed
blood lead and cadmium concentrations to be 0-5 ftmol (10-4 g,l100 ml)
(normal < 1-8 umol (< 37 ,tg/lOO ml)) and 32 nmol,l (0-36 ug/100 ml)
(normal < 10 nmol (< 0-11 ttg/100 ml)) respectively and urinary lead and
cadmium concentrations to be < 100 nmol,jl (< 2-1 Lg/100 ml) (normal
<400 nmol (<8-3 jtg/100 ml)) and 102 nmol/l (1 1 ALg/100 ml) (normal
< 10 nmol (0-11 t4g/100 ml)) respectively. As he was anuric chelating
agents were not indicated. Although he was treated with peritoneal dialysis,
his condition deteriorated. He remained dyspnoeic and cyanotic and died
72 hours later.
On postmortem examination his lung and gastric mucosas were appreciably

congested, with moderate hyperaemia throughout the large and small
intestines and slight cerebral congestion. Histological investigation showed
mild hepatic fatty filtration and severe acute centrilobular necrosis; acute
cellular necrosis in the loops of Henle; mild interstitial oedema, infiltration
with eosinophils, lymphocytes, and histiocytes in the myocardium; depletion
of adrenal lipid content and mild focal haemorrhages; and congestion and
acute inflammatory cell infiltration of the spleen.

Samples of tissue were analysed for lead and cadmium concentrations
(table). Samples from a control patient without renal disease were analysed
simultaneously.

Tissue concentrations of lead and cadmium in samples taken post
mortem from outr patient and from a 60 year old man without renal
disease

Lead (ppm) Cadmium (ppm)

Patient Control Patient Control

Kidney 1 00 0 97 67-95 9 38
Liver 1-66 1-28 1-37 0 63
Lung 0 79 0-87 0 82 0-086
Skin 0-89 0 45 0 24 0-035
Muscle 0 67 0 80 0 21 0-058
Heart 0 73 0 42
Brain 0 60 0-92 0 08 0 066
Stomach 0-94 0 43
Small intestine 0 85 0o90
Spleen 0-92 0 062

ppm= Parts per million.

Comment

Clinical and histological evidence was consistent with acute
poisoning with cadmium after lead smelting. Cadmium is more
volatile than lead and has a much lower boiling point, hence fumes
pioduced when impure lead is smelted will contain an increased
proportion of cadmium.

Tissue and body fluid cadmium concentrations after exposure to
cadmium fumes are not necessarily greater than those found in chronic
cadmium poisoning.- 13 Concentrations in the liver and lungs in our
patient were similar to those in other affected subjects, and the
raised kidney cadmium concentration was probably secondary to
previous chronic occupational exposure. There was evidence, how-
ever, of recent exposure, with a considerably increased urinary
cadmium concentration and accumulation in other tissues. When a
patient is known to have been exposed to lead fumes, concurrent
exposure to cadmium should be considered, particularly if an acute
illness affecting the lungs suddenly develops.
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Sensitisation to human insulin

With the introduction and widespread use of highly purified animal
insulins, allergy to insulin has become rare. A few patients still de-
velop allergic reactions to these "clean" insulins, however, and it was
thought that recently available human insulins would provide them
with an alternative. Unfortunately, generalised allergic reactions have
occurred to both semisynthetic human insulin1 2 and human insulin
of recombinant deoxyribonucleic acid (DNA) origin.3 We report a
case suggesting that sensitisation to bovine or porcine insulin could
result in crossreactive hypersensitivity to human insulin.

Case report

A 75 year old man with cirrhosis of the liver was diagnosed as having
type II diabetes mellitus. He was put on a low carbohydrate diet but was
later prescribed a mixture of highly purified bovine and porcine insulins
(Lentard, Novo) to improve control. He administered the insulin intermit-
tently and a few months later began to notice immediate local reactions.
Soon afterwards, one injection was quickly followed by a severe urticariform
reaction. An intradermal test performed 24 hours later with 4 U purified
porcine insulin again resulted in immediate urticaria. We planned to transfer
the patient to human insulin of recombinant DNA origin (Humulin, Lilly)
but first performed double blind intradermal and skin prick tests with insu-
lins, diluting fluids, zinc, and saline solution. Purified porcine insulin
10-6 U and both purified bovine and human recombinant DNA insulins
10-4 U produced positive reactions at 15 minutes, but there were no delayed
reactions. A controlled passive cutaneous (Prausnitz-Kustner) test on a
selected human volunteer elicited a strong reaction to porcine insulin
10- U and a weaker one to bovine and human insulins 102 U.

Specific IgE antibodies to bovine and porcine insulin were measured by
means of a radioallergosorbent test, which gave highly positive results
(score 3) in both cases. As a radioallergosorbent test for human insulin is not
yet commercially available we used a polystyrene tube radioimmunoassay
(which is known to be less sensitive) for human insulin, and obtained a
negative result. Nevertheless total specific binding of human insulin to the
patient's plasma was 72', as measured by radioimmunoassay, with a serum
concentration of more than 0 305 nmol/l, proving that high affinity IgG
antibodies to human insulin were also present. Furthermore, specific
histamine release from basophils was elicited by an automated method,
either by bovine (25°` of total histamine), porcine (120,), or human (230,)
insulins. The lymphoblastic transformation test which was performed only
to porcine and bovine insulins also gave a highly positive result (index 3-35
to porcine and 4-22 to bovine insulins). A diagnosis of atopy was excluded
as the patient had no history of allergy or specific IgE to common environ-
mental allergens (including pollen, moulds, and foods) and the total serum
IgE concentration was 50 U/ml.

Comment

Altman2 and Blandford4 have suggested the possibility of animal
insulins inducing hypersensitivity to human insulins in the few patients
with clinical allergy to human insulins, and we have described such

sensitisation. Our patient developed severe clinical allergy to a mixture
of porcine and bovine insulins but had not received human insulin.
Both the clinical and laboratory data showed antibodies to human in-
sulin of both IgE and IgG classes, thus confirming that sensitisation
to animal insulins may lead to human insulin hypersensitivity. This
may be because IgE antibodies produced by insulins of animal origin
"recognise" human insulin by cross reactivity.4 5 Although differences
between amino acid sequences do exist, their effects on tertiary or
quaternary structures of insulins would be minor. On the other hand,
the sensitisation process may be enhanced by the habitual use of
subcutaneous injections, known to be highly immunogenic, in exo-
genous insulin treatment.
These facts suggest that any change from animal to human insulins

in patients known to be allergic to insulin must be made with great
precaution. There are no reports to date of generalised allergic
reactions in patients starting treatment with human insulins. We
therefore consider that treatment with human insulin should be
considered initially in patients with atopy or allergy to drugs.

We thank Dr C Lahoz of the Fundaci6n Jimenez Diaz (Madrid) for per-
forming the polystyrene tube radioimmunoassay and for his helpful advice,
J Sanosa of Immunolab (Barcelona) for technical work, and Lilly for providing
human insulin.
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Pneumoperitoneum without faecal
peritonitis in a patient with
pseudomembranous colitis

We present a unique case of pneumoperitoneum without faecal
peritonitis in a patient with pseudomembranous colitis.

Case report

A 58 year old woman with severe rheumatoid arthritis underwent surgery
for total replacement of the right hip. Prophylactic cephradine 500 mg
three times daily was given until the sixth day after operation, when diarrhoea
developed which failed to respond to treatment with kaolin and diphenoxy-
late hydrochloride (Lomotil). On the 14th day she had 18 bouts of diarrhoea
and had a temperature of 38°C. Her abdomen was distended and tympanitic,
but not tender. Her white cell count was 10-3X 109/1. Sigmoidoscopy
showed a pseudomembrane and a small amount of blood. Histological
examination of the rectal mucosa showed features consistent with pseudo-
membranous colitis. Clostridium difficile toxin was isolated, and vancomycin
500 mg four times daily was started.

She continued to have diarrhoea and on the 22nd day complained of a
bloated abdomen. Her abdomen was distended and tympanitic, but soft and
non-tender. Her temperature was 37 C and white cell count 12-5X 109/1.
A chest radiograph showed a large amount of free gas under the diaphragm.
At operation the bowel was seen to be intact with no macroscopic per-

foration, but on manipulation numerous pinhole perforations appeared in
the diaphanous wall of the descending colon. We performed a left hemi-
colectomy and fashioned the bowel ends as a double barrelled colostomy in
the left iliac fossa. She made an excellent recovery and was discharged for
orthopaedic rehabilitation after nine days. Histological examination of the
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