CLINICAL NOTE

Paralytic shellfish poisoning
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We report the case of a man with paralytic poisoning caused by eating mollusks. The
patient presented with severe respiratory failure and required mechanical ventilation for
48 hours. This syndrome, which is very rare in Spain, can be fatal if the respiratory
muscles are affected and proper treatment is not provided. [Emergencias 2009;21:306-
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Introduction

Paralytic shellfish poisoning (PSP) is paralyzing
biological poisoning due to the ingestion of ma-
rine shellfish, mainly bivalve mollusks. In Spain the
most common are mussels. Shellfish may accumu-
late, on a seasonal basis, potent neurotoxins pro-
duced by a type of unicellular organism of ocean-
ic phytoplankton called dinoflagellates'?. Massive
proliferation is called the red tide’.

Neurotoxins have a selective action on the pe-
ripheral nervous system and skeletal muscle. Saxi-
toxin is one of the most common neurotoxins
isolated and studied in cases diagnosed in hu-
mans. It binds to the voltage-dependent sodium
pump of cell membranes, blocking it and inter-
fering with the transmission and conductivity of
nerve impulses, and produces neuromuscular
paralysis without loss of consciousness. The incu-
bation period of symptoms is short, from seconds
to minutes*®. Overall mortality is estimated at
10% and prognosis is related to how quickly ade-
quate ventilation is established and maintained’.

Due to the lack of an antidote, immediate treat-
ment is symptomatic and supportive; recommen-
dations include induced vomiting, gastric lavage,
enemas, use of saline solution and mechanical
ventilation**®. There are different degrees of hu-
man susceptibility to the toxin. There are people
who have a natural tolerance to large amounts of
the toxin and others who show acquired toler-
ance’, which raises the question of the role of the
immune system in the development of the dis-
ease.

Case report

This patient was a 49-year-old male who habit-
ually consumed alcohol without visceral impact.
While at home preparing food, after breaking the
shell of a sea snail to remove the animal (Figure
1), he ate a piece of bread soaked in the visceral
juice. After ten minutes he noticed a tingling sen-
sation of the mouth, general malaise, dysarthria
and generalized loss of strength.
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Figure 1. Triton Sea Snail.

He alerted the emergency medical system,
which transferred him to a hospital. On arrival he
presented agitation and progressive dyspnea
which was followed by decreased level of con-
sciousness and coma; he received endotracheal in-
tubation for airway maintenance. He did not re-
quire sedation but presented an episode of
tachycardia rhythm with self-limiting narrow QRS
which became a sinus rhythm, blood pressure of
130/65 and excellent O, saturation, at which point
he was transferred to our centre. Here his blood
pressure was 90/50 mmHg (which responded to
crystalloid infusion), with hemodynamic and respi-
ratory stability. Neurological examination showed:
a Glasgow Coma score of 3, symmetric bilateral
unresponsive mydriasis, complete absence of
corneal, brainstem and tendon reflexes, and lack
of rigidity. Emergency department abdominal ul-
trasound was normal. Haemogram, coagulation,
biochemistry, blood gases, venous D-dimer and
cranial CT scan were normal. Urine and blood
tests for illicit drugs were negative, and alcohol
level was 41 mg/dL (0.41 g/L). The patient was
admitted to the intensive care unit.

He received 3 vials of slowly infused antibotu-
lin, without improvement. Electroencephalogram
showed normal brain bioelectrical activity; elec-
tromyogram and electroneurogram showed com-
plete block of peripheral electrical transmission,
compatible with severe mixed polyneuropathy. He
presented nosocomial Haemophilus influenzae
(blood and bronchoaspirate cultures), for which
amoxicillin-clavulanate antibiotic was empirically
prescribed, later followed by 3rd generation
cephalosporin. The patient recovered gradually
from flaccid tetraparesis and presented trunk re-
flexes; he was extubated 48 hours later with com-
plete functional recovery and without evidence of
residual neurological damage. Ten days later he
was discharged without sequelae.

We identified the mollusk responsible (Figure
1) as the gastropod Charonia lampas lampas (tri-
ton sea snail), a carnivorous predator widely dis-
tributed in Spain and the North Atlantic, which
had been part of a catch by Portuguese fishermen
sold at markets in Malaga. Toxicological analysis
of the sample involved in this poisoning (consist-
ing of the remains of the shell partially consumed
by the patient), was performed at the Provincial
Laboratory of the Malaga Public Health service.
Analytical mouse bioassay was applied, following
the AOAC procedure, published in our legislation
as the official method’. First, part of the foot or
flesh was analyzed for paralyzing biotoxins, after
the process of extraction and sample preparation,
which yielded a result equivalent to 151 mg
STX/100 g (toxicity refers to saxitoxin’). Although
this exceeded the legal limit established at 80
mg/100 g, it was not so high as to produce in-
toxication. Second, the liver and pancreas remains
of the mollusk were analyzed, and in this case
paralyzing biotoxins in amounts equivalent to
25,500 mg STX/100 g. were found. A peculiarity
of the analysis by mouse bioassay is that it values
the overall effect of all toxic compounds present
in the sample, after the process of extraction and
preparation.

The samples and/or extracts were subsequently
analyzed by high performance liquid chromatog-
raphy (HPLC) with mass spectrometry, and the
group of tetrodotoxin (TTX) is identified: in par-
ticular 5,6,11-trideoxyTTX at a concentration of
2.75 mg/100 g. The presence of saxitoxin was
not detected.

Discussion

PSP presents in the form of violent sporadic
outbreaks, associated or not with the presence
red tide and massive proliferation (or not) of toxic
dinoflagellates. The intake of contaminated
seafood results in a variety of symptoms depend-
ing on the type of toxin present, its concentration
in the shellfish and the amount consumed'.

There are a considerable number of marine
biotoxins of the PSP type, consisting of 21 chemi-
cal compounds of which the most toxic and rep-
resentative is saxitoxin®. Tetrodotoxins are another
paralyzing neurotoxin found in puffer fish and
some marine snails, with some effects and mecha-
nism of action being similar to PSP.

In addition to paralyzing poisoning, there are
other common types of poisoning causing diar-
rhea, nervous disorder and amnesia. Diarrhea may
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be underdiagnosed because the symptoms are
non-specific and self-limiting. Amnesic poisoning
caused by the biotoxin domoic acid produces
gastrointestinal symptoms and neurological disor-
ders such as confusion, memory loss, disorienta-
tion and even coma'"'>. Neurotoxic intoxication is
due to exposure to brevotoxin-type polyethers' ',

The diagnosis of PSP is based on symptoms
observed and recent food intake; it is confirmed
by identification of the biotoxin in the shellfish
epidemiologically implicated. Mouse bioassays are
used to detect the presence of toxins, and chemi-
cal tests with liquid chromatography coupled to a
mass spectrometer mass are used for specific
identification”™. To prevent outbreaks of PSP,
shellfish samples are regularly collected in breed-
ing areas and analyzed. When toxin levels exceed
the level permitted, these areas fall under quaran-
tine and sales are prohibited®. Epidemiological sur-
veillance is based on the detection of toxin levels
in shellfish. Each program or system must be
adapted to the area, region or country in which it
is applied. Currently, prevention programs focus
on non-consumption of shellfish*'''?, especially
mussels with high doses of toxins, and are not di-
rected specifically towards the elimination the tox-
in-producing dinoflagellate.

Since PSP may present as an isolated case, dif-
ficult to prevent in light of globalization of the
seafood market, it is necessary to alert Emergency
Department professionals to this possibility, with-
out the presence of red tide and outside endemic
areas. Once life-support measures are initiated,
electro/neurophysiological tests are most useful

for the diagnosis. It is essential to maintain a fluid
relationship between the hospital and reference
laboratories in the approach to PSP.

Finally, the public at risk must be alerted, and
we would emphasize health education to pro-
mote awareness and vigilance for any indication
of the disease.
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Intoxicacion paralitica por consumo de marisco

Cabrera Franquelo F, Dominguez Picon F, Cruz-Conde de Boom R, Téllez Andrade A, Quesada Garcia G

Se presenta el caso de un paciente con intoxicacién paralitica por ingesta de moluscos que cursé con insuficiencia res-
piratoria grave y requiri6 ventilacién mecanica durante 48 horas. Se trata de una intoxicacién muy rara en nuestro en-
torno y puede ocasionar la muerte por paralisis de los musculos respiratorios si no se atiende adecuadamente. [Emer-

gencias 2009;21:306-308]
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