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Introduction

..............................................................
Several popular foodstuffs contain substances that can be
toxic. For example, there is liquorice, which can be harmful
in the case of overconsumption. Liquorice is principally
composed of glycyrrhizin, which is responsible for the
sweetness and characteristic taste of liquorice.1
The French Tele Medical Assistance Service at sea (TMAS)
is based in Toulouse. The service is available to assist any
patient (sick or injured on board), whatever the position
of the ship at sea. Formally, the captain is responsible for
medical care on board, so it is the captain who must collect
any symptom and medical data before calling the TMAS.
The TMAS provides support, treatment and care to the
patient, but the TMAS doctors can also give advice to the
captain to assist with a patient’s evacuation through the
Search and Rescue Services.2

Case report

..............................................................
A 35-year-old man, without any medical history, was
working as an engineer officer on a tanker in the
Mediterranean. The tanker was 11 hours from the nearest
port in the Canary Islands. The captain contacted the TMAS
because the patient had been complaining of a generalized
weakness, showed lower-limb oedema, and had muscular
pain with cramps in the thighs for the previous six days.
As the person responsible for medical care on board, the
captain examined the patient before calling the TMAS.
Physical examination showed a body temperature at 36.88C,
a blood pressure of 125/70 mmHg and an irregular pulse at
60 beats per min. The physician requested that the patient
received symptomatic treatment with acetaminophen
and Daflon 500 mg (an oral phlebotropic drug consisting
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of 90% micronised diosmin and 10% flavonoids expressed
as hesperidin). The physician gave instructions to call back
if the clinical state worsened.
Forty-eight hours later, the patient’s condition had
deteriorated. He was still conscious, with a Glasgow Coma
Scale score of 11, and complained of generalized cramp
in all four limbs. Neurological, respiratory and abdominal
examinations were normal. Nevertheless the patient
presented heart palpitations. An interview revealed that
the patient had ingested 12 tins of liquorice confections
(6 g each), containing glycyrrhetic acid, in the previous
15 days and also while he was in the infirmary on board.
Thus acetaminophen, Daflon and consumption of liquorice
confections were stopped, and an electrocardiograph (ECG)
was performed on board. The resulting ECG was sent by
email (as an attached file) and showed a regular sinus
rhythm, no ST-T anomalies, and U waves (Figure 1).
The TMAS doctor suspected the patient to have suffered
liquorice intoxication and he prescribed oral potassium
chloride at the dose of 600 mg. The boat was then rerouted
to the nearest port at Las Palmas in the Canary Islands and
the patient was disembarked 9 hours after the initial ECG.
Because he kept complaining of cramps and still had lower
limb oedema, more potassium chloride was given at the
same dose. He was transferred to a local hospital where it
was only possible to screen sodium, potassium and chloride
and renal function. Serum potassium on admission was
4.3 mmol/l. Blood gas analysis was not available. The
patient was discharged after 2 days of hospitalisation with
normal ECG findings and with strict instructions to avoid
liquorice.

Discussion

..............................................................
Both liquorice extract and glycyrrhizin have been approved
for use in foods by the US Food and Drug Administration
(FDA), the Council of Europe, and the Joint FAO/WHO
Expert Committee on Food Additives (JECFA). It has also
been included in the list of substances generally recognized
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Figure 1 The patient’s electrocardiogram showed sinus rhythm, normal P-wave amplitude, normal ST segment, and fusion of the
T and U waves

as safe by the Flavor and Extract Manufacturers’ Association
(FEMA).1
A search of the Medline database reveals almost 100 case
reports published since 1980 involving liquorice induced
toxicity.1,3 In most cases, patients suffered from
hypertension, bilateral weakness of the proximal and distal
muscles of all four limbs and peripheral neurological signs.4
Most patients recovered after withdrawal of the liquorice
source, although some deaths have been reported in more
extreme cases. Unfortunately, our patient was only able to
provide a rough estimate of his consumption, because of
wide variations in the glycyrrhizin content of confectionery
products.5
A high consumption of liquorice elicits a
mineralocorticoid effect. Biochemical testing will then
show severe hypernatraemia, hypokalaemia, and metabolic
alkalosis. After oral ingestion, glycyrrhizin is first
hydrolysed to 18-ß-glycyrrhetinic acid (18-GA) by intestinal
bacteria and after complete absorption from the gut, 18-GA
is metabolised to 3ß-monoglucuronyl-18 ß-glycyrrhetinic
acid in the liver. This metabolite causes a
pseudo-aldosteronism syndrome by inhibiting
11-ß-hydroxysteroid dehydrogenase, a key enzyme involved
in cortisol conversion to cortisone.6 The inhibitory effect
on 11-ß-hydroxysteroid dehydrogenase is reversible. The
minimum level of glycyrrhizic acid required to produce
these symptoms is still unknown.7 The onset and severity
of the symptoms depend on the dose and duration of the
liquorice intake, as well as individual susceptibility.8
The TMAS doctor suspected a hypokalaemia in view
of the clinical signs, the ECG and liquorice consumption.
The limitation in our management of the patient was the

2

impossibility of performing blood samples on board.
The treatment initiated by the TMAS doctor was in
accordance with his initial diagnosis and led to an
improvement in the patient’s condition. We could argue
that giving potassium chloride without any blood analysis
was risky, but this decision was taken on the grounds of the
rare incidence of potential complications in this situation.
The present Case Report demonstrates close collaboration
between a TMAS doctor and the ship’s captain, which
improved medical care at sea. Recording and transmitting
an ECG to the TMAS should be encouraged.
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