
coding region polymorphisms investigated
previously, we assessed the role of two
promoter mutations but found no evidence of
association. These findings suggest that PON1
genotypes may not be predictive of PD,
although there remains the possibility of
interactions with pesticide exposures. Consid-
erably larger studies will be required to inves-
tigate such interactions.
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Multifocal myoclonus secondary
to tranexamic acid
Myoclonus is characterised by sudden and
brief involuntary movements. We describe a

patient who developed myoclonus and altered
mental status following tranexamic acid over-
dose. The patient was a 61 year old man on
chronic ambulatory peritoneal dialysis for
adult polycystic kidney disease and had been
prescribed lisinopril and metoprolol for long
standing hypertension. He presented to hospi-
tal because of bloody effluent from his perito-
neal catheter. Examination did not reveal any
neurological abnormalities. Haemoglobin level
was 6.2 g/dl, calcium 2.28 mmol/l, urea 20.3
mmol/l, and creatinine 1109 µmol/l, which was
similar to the values taken one month before in
the outpatient clinic (urea 20.2 mmol/l and
creatinine 1112 µmol/l). Blood and peritoneal
fluid were taken for microbiological analyses
and were unrevealing.

He was transfused two units of packed cells
and started on oral tranexamic acid 500 mg
four times daily in order to reduce the bleed-
ing. Six days later he became dull and
developed spontaneous, arrhythmic, and
multifocal myoclonus. On repeat renal func-
tion testing, the urea and creatinine levels
were 20.6 mmol/l and 1190 µmol/l, respec-
tively. An ECG and urgent brain computed
tomography were unremarkable but an elec-
troencephalogram (EEG) showed intermit-
tent spike waves over both parasagittal
regions. No other cause of epilepsy was found.
Anticonvulsants were not started as it was felt
that the involuntary movements were not
disabling and likely to be a transient adverse
drug effect. Four days after tranexamic acid
had been stopped, the patient had regained
his premorbid mental state and the myo-
clonus had ceased. Normal posterior domi-
nant alpha activity was recorded on a repeat
EEG, without further epileptiform discharges.
Six months after this event the patient
remains free from seizures.

Comment
Drug induced myoclonus usually occurs with
encephalopathy and is often a diagnosis of
exclusion. In addition, other neurological
signs such as ataxia, coma, generalised
seizures, and headache may be present with
certain agents. Implicated drugs include
antibiotics, anaesthetics, calcium channel
blocking drugs, antidepressants, and antiepi-
leptic drugs. Tranexamic acid (TAMCA;
4-(aminomethyl)cyclohexanecarboxylic acid)
is commonly used in the treatment of disorders
that predispose to bleeding. It is a synthetic
lysine analogue that has strong antifibrinolytic
activity. Plasminogen binds to fibrin to form
plasmin, which in turn degrades fibrin into
fibrin degradation products. TAMCA blocks the
lysine binding site on plasminogen and pre-
vents interaction with fibrin. Clinical trials
have shown that TAMCA reduces blood loss in
patients with primary menorrhagia, and in
those undergoing cardiopulmonary bypass,
prostatectomy, hip replacement, and liver
transplantation.

TAMCA is generally well tolerated. Side
effects are mainly gastrointestinal, such as
nausea, vomiting, diarrhoea, and abdominal
pain. There are, however, experimental studies
of neurotoxicty.1–4 Direct application of
TAMCA to the cortex of cats produces
spike-wave bursts on EEG similar in appear-
ance to that found in feline generalised
epilepsy.4 The ability to elicit epileptic activity
depended on the concentration of the drug
and the area of cortex exposed. Intravenous
injection causes intracranial and systemic
hypertension as well as epileptiform dis-
charges on the EEG.3 Drugs may induce
seizures by modulating neurotransmission, as
application of excitatory transmitters such as

kainic acid and inhibitory receptor blockers
such as penicillin have been shown to evoke
seizures. By applying TAMCA to the spinal
cord of rats, Furtmüller was able to demon-
strate a dose dependent hyperexcitibility.5

This is blocked by the addition of muscimol, a
γ-aminobutyric acid (GABA) receptor agonist,
which indicates that tranexamic acid induces
convulsions by blocking inhibitory GABAergic
neurotransmission.

Clinically, an increase in cerebral ischaemia
has resulted when TAMCA has been given for
the treatment of subarachnoid haemorrhage.3

TAMCA induced seizures have been reported
in a man who was inadvertently given a 50 mg
intrathecal dose during spinal anaesthesia
and developed status epilepticus.6 The patient
required thiopentone infusion as the seizures
were not controlled with phenytoin and
midazolam; the clinical course was compli-
cated by multiorgan dysfunction and critical
illness polyneuropathy. Our patient with end
stage renal failure was given an accidental
overdose of oral TAMCA which resulted in
myoclonus that resolved after the drug was
stopped. As excretion of this drug depends on
renal function, dosage adjustment is required
in patients with renal failure; the efficacy of
haemodialysis in removing the drug has not
been studied. This case suggests that TAMCA
overdose should be considered as a cause of
drug induced myoclonus.
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Immunohistochemical study of
caveolin-3 in idiopathic
hyperCKaemia
With the increasing concern about malignant
hyperthermia and with the inclusion of creat-
ine kinase determination in the automated
blood chemistry profile, performed as part of
health screening, the number of subjects with
raised serum creatine kinase (hyperCKaemia)
without clinical signs of neuromuscular dis-
ease is continuously increasing. In 1980 Row-
land et al coined the term “idiopathic hyper-
CKaemia” to describe patients with
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