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Fatal Self-poisoning with Phenformin
British MedicalJournal, 1970, 3, 752

Attempted self-poisoning with a biguanide has been reported
(Dobson, 1965; Davidson et al., 1966). Fatal self-poisoning
occurred in the case recorded here and is of interest because
vi the clinical presentation with hypoglycaemia and severe
acidosis and because of the necropsy findings.

CASE REPORT
A 44-year-old housewife, who in 1954 developed tuberculous

pericarditis treated with chemotherapy and pericardectomy, had
been depressed for 13 years. In May 1968 diabetes mellitus was
diagnosed, and as she was overweight this was controlled initially
with a 100-g. carbohydrate diet. To achieve adequate diabetic con-
trol phenformin 50 mg. daily (as a sustained-release capsule) was
added, and for a short period during 1969 chlorpropamide 125 mg.
daily was given. She had methyprylone occasionally as a hypnotic.
On the morning before her admission on 15 September 1969

she took about 30 50-mg. sustained-release capsules of phenformin.
Nausea and vomiting soon developed and persisted for the next 18
hours, but she managed to take fluid. Gastrointestinal bleeding
was not reported. Twenty-four hours after taking the phenformin
she could not be roused, so was admitted to hospital. Her pulse
was 100/min. and systolic B.P. 100 mm.Hg. Gastric lavage was
performed and she was transferred to the ward. She responded
only to painful stimuli; her pulse was regular at 80/min. and her
blood pressure unrecordably low. Her breathing was acidotic, but
there was no evidence of ketosis. Neurological examination showed
normal fundi, fixed dilated pupils, symmetrically decreased tone,
and reflexes in the limbs with bilateral extensor plantar responses.

Investigations.-Haemoglobin 15-4g./100 ml.; W.B.C.
60,000/cu.mm. (neutrophil leucocytosis); E.S.R. 2mm. in one hour.
Urine analysis: moderate albuminuria (++ to Albustix); trace of
ketones (+ to Acetest); glucose negative. Serum electrolytes:
sodium 142 mEq/l.; potassium 5-8 mEq/l.; chloride 99 mEq/l.; total
CO2 3 mEq/l. Blood urea 69 mg./100 ml. Blood sugar less than
25 mg./100 ml.
The physical signs were suggestive of neuroglycopenia and

treatment was started with 50% dextrose intravenously. The
patient immediately regained consciousness, and during the sub-
sequent infusion of 5% dextrose her blood pressure rose to
120/70 mm.Hg. and her general condition imnproved.
When severe acidosis was confirmed by the laboratory inves-

tigations 500 mEq of sodium bicarbonate in 1,000 ml. of water
was given over one and a half hours, her condition remaining sat-
isfactory. Further estimation of her arterial blood, however,
showed only slight improvement in the acidosis (arterial pH 6-97,
actual bicarbonate 7 mEq/l.). It was decided to give further
sodium bicarbonate (750 mEq in 1.5 1.), together with 500 ml. of
plasma to counteract possible hypovolaemia due to fluid or blood
loss into the gut. At this stage, however, her condition deterior-
ated rapidly, with a fall in blood pressure and the development
of pulmonary oedema. Death occurred about 30 hours after she
had taken phenformin and five hours after her admission to the
ward.
Necropsy.-This was carried out 17 hours after death, the

immediate cause of which was pulmonary oedema. The heart
showed extensive adhesions from the pericardial operation but was
otherwise normal. The oesophagus contained a little blood-stained
mucus, and the stomach showed intense mucosal reddening with
overlying blood and mucus. This exudation was even more pro-
nounced in the whole of the small intestine and most of the colon.
A large amount of fluid had effused through the gut wall and was
mixed with blood from extensive mucosal haemorrhages. Macro-
scopically other organs were normal. Histologically sections of the

small intestines showed pronounced dilatation of all blood vessels,
but there was no evidence of ulceration of the mucosa to account for
the haemorrhage. This vascular dilatation was also obvious in the
kidneys. Section of the pancreas revealed a subnormal quantity of
islet tissue in lobules which were smaller than usual and separ-
ated by fibrous stroma. Section of the lungs showed oedema and
congestion.

Toxicology.-Stomach contents, blood, and liver were analysed
at the Leeds City Analysts' Laboratory. There was no trace of
methyprylone in the organs or blood. Analysis for phenformin was
done by the method of Freedman et al. (1961). This method will
detect 5 usg. of phenformin in tissues (2-g. sample) or in plasma
(3-5-ml. sample). Stomach contents, no phenformin detected;
blood contained 3 ,ug./ml. of phenformin; liver contained 60
ig./ml. of phenformin.

COMMENT
This is, to the best of our knowledge, the first report of a

patient dying from a massive overdose of phenformin. The
blood level of phenformin in this patient (3 ,ug./ml.) was 10
times the maximum level found two to four hours after inges-
tion of 100 mg. of tritiated phenformin (Beckmann, 1968).
Despite the irritation of the gut by phenformin and the
history of vomiting, a large amount of the drug was absorbed,
the liver containing 8% of the administered dose at death.

In this patient, as in other recorded cases (Boshell et al.,
1960; Lyngs0e and Trap-Jensen, 1969), hypoglycaemia was
probably due to the combination of a massive dose of phen-
formin and a prolonged fast, as neuroglycopenia was not
evident until 20 hours after ingestion of the drug.

Massive phenformin overdose has been associated with
acidosis (Sadow, 1969), and in this patient it contributed to
her death. Unfortunately facilities for measurement of serum
lactic acid were not available, but the absence of ketosis and
renal failure suggests that lactic acidosis was possibly present.
This may have been due to a direct metabolic effect of phen-
formin, increasing the lactate production ana slowing its
removal, or to the shock and possible tissue anoxia that was
present. The acidosis only partly responded to 1,250 mEq of
bicarbonate, and in the short duration of the admission other
measures, such as intravenous methylene blue (Tranquada et
al., 1966), were not used. The extreme neutrophil leucocytosis
(60,000/cu.mm.) has not been previously described with phen-
formin overdosage.

We should like to thank Mr. R. A. Dailey, Leeds public
analyst, for carrying out the toxicology studies, and the Bayer
Products Company for information about other patients having
phenformin overdosage.
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