
Self-assessment corner 593

Self-induced myopathy

SJS Chataway, CJ Mumford, JW Ironside

Western General
Hospitals NHS
Trust, Crewe Road,
Edinburgh EH4
2XU, UK
Department of
Clinical Neuro-
sciences
SJS Chataway
CJ Mumford
Department of
Pathology
JW Ironside

Correspondence to SJS
Chataway, Department of
Clinical Neurology,
Addenbrooke's Hospital
NHS Trust, Hills Road,
Cambridge CB2 2QQ,
UK

Accepted 27 November
1996

A 55-year-old woman was admitted with a two-day history of progressive weakness in her arms
and legs associated with a diffuse muscle ache. She had been completely well until four days prior
to presentation when she had noticed tingling in her fingers. This spread to her arms over the
following 24h and she then developed progressive weakness in all four limbs. On the day of
admission she was unable to get out of bed or to lift her arms above her head. There were no
systemic, visual or bulbar symptoms and sphincter function was normal.
Her medical history included controlled mild hypertension, osteoarthritis, depression and

negative investigations for postmenopausal bleeding. At the time of admission she was taking
sertraline 100mg od, lisinopril 50mg od, dihydrocodeine 60mg bid and ibuprofen slow release.
Bendrofluazide 2.5 mg od had recently been introduced.

Neurological examination showed normal cognitive and cranial nerve function. There was
marked weakness of neck flexion and an asymmetric flaccid quadraparesis, most marked
proximally and on the right. She was unable to raise her arms above 90° nor to lift her legs against
gravity. The quadriceps muscles were painful on palpation and limb reflexes were present only
with reinforcement. Co-ordination and sensation were normal. On general examination the blood
pressure was 180/100mmHg supine with no postural drop. The remainder of the examination
was unremarkable.

Laboratory investigations revealed the following: serum sodium 143 mmol/l, potassium
2.0 mmol/l, urea 5.3 mmol/l, glucose 5.9 mmol/l, alanine aminotransferase 144 U/l, bilirubin
50 jumol/l, alkaline phosphatase 113 U/l, phosphate 0.73 mmol/l, calcium 2.36 mmol/l, magne-
sium 0.84mmol/l, albumin 39g/l, creatinine 83,umol/l, creatine kinase elevated at 2629IU/l
(normal range 24-161 IU/l, CK-MB 23 1U/l (normal)). Thyroxine, thyroid-stimulating
hormone, B12, folate, and full blood count were all normal. A 12-lead echocardiogram was
normal including T-wave morphology. Urinalysis showed no evidence of myoglobinuria.

Questions

1 What was the most probable cause of this illness?
2 What other factor may have played a role in the development of this illness?
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Answers

QUESTION 1
The initial clinical diagnosis was bendroflua-
zide-induced hypokalaemia with associated
rhabdomyolysis. She was treated with oral
and intravenous potassium supplementation
and her power returned to normal within two
days. Serial biochemical analyses showed a
continuing climb in the creatine kinase which
reached a peak of > 32 000IU/l before gradu-
ally declining. All her drugs were discontinued.
Her blood pressure was monitored, and
remained consistently elevated at 180/
100mm Hg; oral lisinopril was therefore re-
introduced.

QUESTION 2
On out-patient review two months later, the
patient offered an article reporting the dangers
of excess liquorice consumption. She volun-
teered that in a typical week she habitually
would consume 1 kg of liquorice (both sticks
and hard tablets), and wondered if that had
contributed to her symptoms.

Discussion

Hypokalaemia from any cause (see box) may
give rise to a myopathy with or without
rhabdomyolysis. Suggested mechanisms in-
cluded reduced activity of the sodium/potas-
sium pump with the resultant cytosolic
hypokalaemia causing deranged protein synth-
esis, enzyme activity and ionic balance.' The
observed morphological changes range from
fine vacuolisation to phagocytosis, necrosis and
attempts at regeneration.

In the present case, the serum potassium level
was 2.0 mmol/l and the creatine kinase greater
than 32 000 IU/1. Liquorice-induced myopathy
has been described previously with a potassium
as low as 0.8 mmol/1' and paradoxically a

Major causes of hypokalaemia

Renal site
* diuretics
* primary and secondary hyperaldosteronism
* liquorice/carbenoxolone use
* renal tubular acidosis
* diabetes mellitus

Gastrointestinal site
* reduced dietary intake
* malabsorption
* increased loss, eg, vomiting, diarrhoea

creatine kinase level as low as 2000IU/l,' in
the absence of overt rhabdomyolysis.

Experimental work has shown that the
prokalaemic component in liquorice is glycyr-
rhizic acid, composed of glycyrrhetic acid (the
active moiety) and glucuronic acid. The former
has structural similarities with aldosterone, and
pseudohyperaldosteronaemia has been de-
scribed in humans following an increased
intake of glycyrrhizic acid.4 The mode of
action, was previously postulated to be direct
glycyrrhetic acid binding with the mineralo-
corticoid receptor; however, this was refuted
when the binding affinity was found to be
much lower than aldosterone. This has led to
the idea, now supported by laboratory evi-
dence, that glycyrrhetic acid blocks the con-
version of cortisol to cortisone by inhibiting the
enzyme 1 1,B-hydroxysteroid dehydrogenase,
causing a build-up of cortisol with resultant
mineralocorticoid receptor binding.5 A sec-
ondary event may be inhibition of hepatic 5fl-
steroid reductase and microsomal 3,B-hydro-
xysteroid dehydrogenase, causing aldosterone
and 5a-aldosterone to accumulate.

Individual patients may differ markedly in
their sensitivity to glycyrrhizic acid, with
myopathy occurring in the range 0.1-1 g
consumed per day. Taking the lowest figure
of 0.1 g per day and using a safety factor of 10,
a reasonable limit per day would be 0.01 g;
assuming a glycyrrhizic acid content of 0.2%,
this would equate to 5 g of liquorice sweets per
day. This patient was taking 30 times this
amount.

In this case the underlying problem was
excessive liquorice consumption, the final
precipitating insult being the introduction of
bendrofluazide for the patient's hypertension.
The case is instructive in two respects: first, it
emphasises the risk of liquorice as an important
and readily reversible cause of severe myo-
pathy: indeed one which has now been
described with liquorice-containing chewing
tobacco, soft drinks, and snuff, as well as
sweets. Secondly, it emphasises again that a full
and detailed history is essential to identify the
aetiology of unusual clinical syndromes.

Final diagnosis

Liquorice-induced hypokalaemic myopathy
precipitated by the introduction of bendroflua-
zide.
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