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 Neurological disorders associated with the consumption of 
shellfish : health professionals still unfamiliar with their 
diagnosis 

he consumption of bivalve shellfish (mussels, oysters, etc.) can cause serious 
and even fatal neurological disorders due to the accumulation of natural toxins 
– whose levels are regulated – in their flesh. In June 2019, a specific case of poi-
soning associated with the consumption of mussels contaminated by paralytic 
toxins drew the attention of ANSES and the French Poison Control Centres 
(PCCs) to a possible lack of knowledge of poisoning with marine neurotoxins in 
other cases. A retrospective study of cases of shellfish poisoning recorded by the 
PCCs from 2012 to 2019, and of regulatory monitoring data for shellfish produc-
tion areas, led to the identification of 15 probable cases of poisoning with neu-
rotoxins. Prospective monitoring for shellfish poisoning causing neurological 
signs has since been introduced based on the PCCs national database.  

Mussels, oysters, clams, scallops and other bivalve shellfish 
have a two-part shell containing the flesh of the marine mol-
lusc. 

These seafood products, which have long been part of the 
diet of human populations in coastal areas, are consumed 
throughout France and can cause poisoning. 

These shellfish filter large amounts of water as they feed. 
They therefore absorb the contaminants contained in the 
water, such as pathogenic micro-organisms (bacteria, virus-
es), toxic microalgae, heavy metals and other (organic) pollu-
tants, which accumulate in their flesh and can make them 
unfit for consumption. 

More specifically, some species of phytoplankton 
(microscopic microalgae) produce toxins called phycotoxins; 
most of them cause digestive signs (diarrheic toxins), alt-
hough others can be responsible for sometimes serious and 
even fatal neurological signs of rapid onset: this is the case of 
the paralytic toxins produced by algae of the genus Alexan-
drium, the best known of which are saxitoxin and its deriva-
tives; there are also amnesic toxins, in particular domoic acid, 
produced by algae of the genus Pseudo-nitzschia, as well as 
toxins that have emerged more recently in Europe 

(pinnatoxins, brevetoxins, etc.). The toxins produced by shell-
fish are not destroyed by cooking. Levels of paralytic toxins – 
including saxitoxins – and domoic acid in seafood products  

are regulated [1]. The thresholds are based on the consump-
tion of "reasonable” amounts. Checks are organised in shell-
fish production areas. If the thresholds are exceeded, the 
health authorities temporarily close the shellfish production 
areas, or in the event of imports, withdraw the contaminated 
batches from the market, in order to protect the health of 
consumers. 

In France, under the responsibility of the Directorate General 
for Food, there is a network (REPHYTOX) for monitoring regu-
lated phycotoxins for which monitoring is mandatory 
(diarrheic toxins, saxitoxins and domoic acid) in shellfish from 
coastal production areas; it is supplemented by a network for 
monitoring emerging toxins (EMERGTOX1). Depending on the 
toxin in question, analyses are conducted by the laboratories 
of IFREMER2 or by ANSES's National Reference Laboratory for 
marine biotoxins. Cases of shellfish contamination by saxitox-
ins were first observed in France in 1988; for domoic acid, 
the first cases of shellfish contamination date back to 2000 
[2].  

1.The EMERGTOX network also reinforces the monitoring of regulated toxins, in areas not yet affected by these toxins. 
2. IFREMER: French Research Institute for Exploitation of the Sea.  
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An alert involving imported mussels drew ANSES's attention 

In June 2019, RASFF informed the competent European au-
thorities of two batches of mussels imported from Italy that 
were contaminated by saxitoxins. Although the levels of sax-
itoxins, measured as part of a self-check by the distributor, 
did not exceed the regulatory limits, the distributor had with-
drawn the product from the market as a precautionary meas-
ure. Some batches had nonetheless been distributed and 
consumed. During the same period, a Poison Control Centre 
(PCC) informed ANSES of the case of an individual who had 
developed neurological signs potentially associated with the 
consumption of contaminated mussels [3]. This person had 
eaten a large quantity of mussels during two consecutive 
meals and within two hours of each of the meals, had experi-
enced digestive problems, paraesthesia (or tingling) of the 
hands and feet, tremors and dizziness. They went to the 
emergency department and their symptoms spontaneously 
regressed. The causal relationship with the consumption of 
mussels was probable; the symptoms and the time to onset 
were consistent with the clinical picture expected with this 
type of poisoning. However, confirmation of this assumption 
met with two difficulties: the concentrations of saxitoxins 
measured in the mussels from the implicated batch (313 µg/
kg mussel flesh) were below the regulatory threshold (800 
µg/kg shellfish flesh); and no biological samples (blood, urine, 

etc.) had been collected to test for saxitoxins. It should be 
noted that these blood and urine analyses are not routinely 
performed by biology laboratories. The link between the 
symptoms and exposure to paralytic toxins was established 
thanks to the report received by RASFF from the product's 
distributor, which was not mandatory since the measured 
concentrations were below the regulatory limit.  

A retrospective study of CAP data found cases of poisoning 
with marine neurotoxins that had gone unnoticed 

This alert highlighted the probable under-diagnosis of cases 
of human poisoning with neurotoxic phycotoxins related to 
the consumption of shellfish. A retrospective study of cases 
of poisoning with bivalve shellfish recorded in the PCCs na-
tional database from 1 January 2012 to 31 December 2019 
was therefore undertaken by ANSES, the PCCs’ network and 
IFREMER. During this study period, 619 cases of food poison-
ing, all types of symptoms combined, were reported and split 
into 452 “files” (or shellfish meals, as one meal could be 
shared by several guests). Nineteen per cent of the meals 
involved collective food poisoning, with two to eight cases. 

Fifty percent of the meals responsible for the poisoning in-
cluded oysters; 33% included mussels, 11% scallops, 2% mus-
sels and oysters, and the rest (4%) other shellfish. 

Figure 1: Monthly distribution of poisonings with oysters and mussels, all symptoms combined (number of cases and number of files or 
meals). January 2012 – December 2019 (Oysters: N cases=288 and N files=224; Mussels: N cases=217 and N files=150). Source: PCCs national 
database.  

3.RASFF: Rapid Alert System for Food and Feed (alert system for EU Member States). RASFF alert notifications are sent when a food or feed 
on the market in the European Union may be contaminated, regardless of the agent (chemical, biological, etc.). The DGCCRF is RASFF's corre-
spondent for France.  
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The monthly distribution of the cumulative number of poi-
soned individuals and meals involved over the 2012 to 2019 
study period showed that oyster poisonings primarily oc-
curred in December (42% of cases and 37% of oyster meals) 
and that mussel poisonings were most common in April (26% 
of cases and 15% of mussel meals) (Figure 1). However, poi-
sonings with oysters and mussels could be observed all year 
long. Moreover, the large number of poisonings with oysters 
in December, added up over the 2012 to 2019 period, was 
partly due to several clustered cases of acute gastro-enteritis 
of viral origin (norovirus) that occurred in 2019 [4].  

While, as expected, 88% of the poisoned individuals devel-
oped one or more digestive signs (vomiting for 61%, diarrhea 
for 47%, nausea for 27%, etc.), 22% (134 individuals) experi-
enced at least one neurological sign (headaches for 10%, diz-
ziness for 4%, paraesthesia for 3%, etc.), alone or combined 
with other symptoms. Three-quarters of the individuals who 
presented with at least one neurological sign also reported a 
digestive sign, which helped identify the possible food origin 
of the symptoms. The type of shellfish consumed (mussels, 
oysters, scallops, etc.) did not differ between the individuals 
who experienced a neurological sign and those who did not. 

A PCC toxicologist thoroughly reread each of the 134 reports 
of cases where a neurological sign was mentioned, leading to 
the a posteriori identification of 15 cases that may have been 
due to the consumption of bivalve shellfish contaminated by 
a marine neurotoxin: 14 cases corresponded to a paralytic 
syndrome (suggestive of saxitoxins) and one to an amnesic 
syndrome (suggestive of domoic acid). No poisoning with 
other marine neurotoxins was suspected based on the availa-
ble information.  

The diagnosis was made retrospectively based on the coinci-
dence between the described clinical signs, the report of 
shellfish contamination in monitored production areas 
(REPHYTOX) – or the RASFF notification – and the origin of 
the shellfish when this was known. No testing for marine 
neurotoxins (saxitoxins, domoic acid, etc.) was performed in 
the blood or urine of these 15 patients. 

The 14 individuals with paralytic syndrome had shared 11 
meals; 10 of them had eaten mussels, whether alone or com-
bined with other shellfish (seven meals), while the others had 
eaten oysters, scallops or clams. 

Six individuals had developed paraesthesia, affecting the 
hands and/or feet in four cases and the mouth in the two 
others. Five individuals had experienced muscle pain or 
cramps; two of these had also developed paraesthesia. 
Memory disorders had also been reported by family mem-

bers of two individuals, raising the possibility of amnesic syn-
drome associated with paralytic syndrome. 

While the severity of the reported symptoms was mild in 10 
cases, four individuals experienced more severe or persistent 
neurological symptoms: bilateral paraesthesia of the hands 
and/or feet, ascending paraesthesia from the hand to arm, 
and associated muscle stiffness. The symptoms spontaneous-
ly regressed within 12 hours in the 11 cases where the clinical 
outcome was known. 

Reading of the PCC files helped determine the origin of the 
consumed shellfish for six meals (eight individuals); this was 
retrospectively linked to a shellfish production area where 
high levels of saxitoxins, or even levels exceeding the regula-
tory threshold, had been identified for four meals; for the 
two others, it was linked to the RASFF alert notification from 
June 2019 for mussels imported from Italy.  

Lastly, the 15th individual had developed memory disorders 
and severe mental confusion requiring them to be admitted 
to hospital in intensive care, following the consumption of 
dog cockles and whelks. The origin of the shellfish was 
known, and the REPHYTOX data for the production area from 
the same period showed levels of domoic acid above the 
regulatory threshold, suggesting amnesic syndrome. The pa-
tient recovered. 

Measures should immediately be taken when a case is sus-
pected! 

Failure to diagnose neurotoxic syndrome, due to a lack of 
information about the shellfish involved, can be detrimental 
to the care of patients. First of all, any healthcare profession-
al suspecting such poisoning should immediately contact a 
Poison Control Centre to optimise patient care. Following this 
study, the PCCs developed a specific questionnaire to collect 
all data necessary to determine, from the first call, the steps 
to be taken in the event of an individual reporting a neuro-
logical sign after consuming shellfish, so as to identify any 
suspected case. In this situation, it is necessary to investigate 
the clinical signs described in syndromes associated with ma-
rine neurotoxins, estimate the amount of shellfish ingested, 
and document their origin, place of purchase and production 
area. It is also important to ask the poisoned individuals to 
keep and freeze any meal leftovers, which may be used for 
subsequent analyses. The individual(s) should be referred to 
the emergency department for the collection of biological 
samples that may be stored (in particular for a posteriori 
testing for saxitoxins in urine) and will serve to confirm the 
poisoning.  
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It is essential to determine the origin of the shellfish to find 
information about potential toxins detected by REPHYTOX or 
RASFF notifications involving imported contaminated shellfish. 
These data contribute significantly to the diagnosis. It should 
be noted that from the time these toxins started to be moni-
tored to the present day (March 2021), there have been 19 
RASFF notifications involving shellfish distributed in or import-
ed into France and contaminated by paralytic toxins; 15 have 
involved amnesic toxins. When poisoning is associated with 
shellfish gathered by recreational harvesters in uncontrolled 
areas, it is essential to measure levels of toxins in unconsumed 
shellfish. 

Lastly, in December 2020, ANSES and the PCCs introduced a 
system for the daily automatic monitoring of cases of shellfish 
poisoning recorded in the PCCs national database, to detect 
any suspected case the day following the call to the PCC. The 
aims are to launch investigations, alert the competent authori-
ties, and inform the population as soon as possible. 

 

Sandra SINNO-TELLIER (ANSES),  
Nicolas DELCOURT (Toulouse CAP), Eric ABADIE(IFREMER). 
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