
Objectives

An epidemiological surveillance programme for the diseases caused by
shellfish was therefore implemented in Quebec in 1999. The programme’s
objectives were:

1) To estimate the prevalence of these diseases in Eastern Quebec;

2) To describe the cases of diseases related to toxic shellfish;

3) To make health professionals aware of the problem of toxic shellfish;

4) To prevent secondary cases of shellfish-related diseases.

Paralytic shellfish poisoning Amnesic shellfish poisoning Diarrhetic shellfish poisoning
PSP ASP DSP

Toxins involved: Toxins involved: Toxins involved:
Saxitoxins Domoic acid Okadoic acid 

Carrier algae: Carrier algae: Carrier algae:
Alexandrium sp. Pseudonitzschia sp. Dinophysis sp, Prorocentrum sp.  

General symptoms: General symptoms: General symptoms:
Headache, dizziness, weakness Headache, dizziness, weakness Headache, dizziness, weakness 

Gastrointestinal symptoms: Gastrointestinal symptoms: Gastrointestinal symptoms:
Vomiting, diarrhea, abdominal Vomiting, diarrhea, abdominal Vomiting, diarrhea, abdominal 
cramping, nausea cramping, nauseacramping, nausea

Neurological symptoms: Neurological symptoms: Neurological symptoms:
Mild disease: Loss of memory, mental confusion, None

Paresthesia (tingling, numbness) disorientation, loss of balance,
around lips, progressively spreading involuntary grimace
to the face and neck, to the tips of
the fingers and toes

Moderate disease: Other symptoms: Other symptoms:
Dysphasia, paresthesia spreading Aggressiveness, mutism, hiccups, None
to the arms and legs, limb stiffness, uncontrolled cry, abundant respiratory
ataxia, impression of floating, secretions, respiratory dyspnea,
dyspnea, tachycardia unstable blood pressure, cardiac

arrhythmia, prostration, chills, vertigo,
Severe disease: loss of appetite, pneumonia, coma

Muscular paralysis, aphonia,
choking sensation, convulsions,
prostration, accentuated dyspnea,
respiratory arrest

Latency period: less than 30 minutes Latency period: generally 5 to 6 hours Latency period: between 30 minutes
and up to one hour after ingestion after ingestion but may vary between and 4 hours after ingestion

15 minutes and 38 hours

Duration of symptoms: 4 to 5 days Duration of symptoms: several days Duration of symptoms: 1 to 4 days
and even several weeks

Pathogen Sources of contamination Main clinical features Incubation time Duration
of shellfish-rich waters following ingestion of symptoms 

BACTERIA 
Aeromonas hydrophila Naturally present in lake and Gastro-enteritis Not available 3 to 120 days

river water; wastewater 
Bacillus cereus Wastewater Nausea, vomiting, 1 to 16 h 5 to 12 h

cramps, diarrhea 
Campylobacter jejuni Bird droppings Diarrhea, cramps, fever 1 to 10 days 2 to 30 days 
Clostridium perfringens Wastewater Cramps, diarrhea 8 to 22 h 7 h to 3 days 
Plesiomonas shigelloïdes Wastewater Fever, cramps, nausea, 20 to 24 h 1 to 7 days

diarrhea, vomiting 
Salmonella sp. Wastewater, mammals, birds Gastro-enteritis, 5 to 72 h 12 h to 14 days

enteric fever  
Shigella Wastewater, animals Diarrhea 7 h to 7 days 12 h to 14 days 
Staphylococcus aureus Wastewater Cramps, nausea, 1 to 6 h 7 to 36 h

vomiting, diarrhea, fever 
Vibrio parahemolyticus Naturally present in Diarrhea, cramps, nausea, 2 to 48 h 2 to 10 days

the marine environment  vomiting  
Yersinia enterocolitica Wastewater Colitis, fever, diarrhea, 2 h to 6 days 2 to 30 days

cramps 

PARASITES 
Giardia lamblia Wastewater, animals Diarrhea 7 to 30 days 7 days 
Cryptosporidium sp. Wastewater, animals Diarrhea, fever, cramps 2 to 14 days 1 to 20 days 

VIRUS 
Norwalk type Wastewater Nausea, diarrhea, fever, 24 to 48 h 24 to 60 h

vomiting, cramps  
Hepatitis A Wastewater Jaundice, anorexia, nausea 10 to 50 days 7 to 14 days

Variable 1999 2000 1999-2000
(n=9) (n=34) (n=43)   

Sex (%)
Man 2 (22) 12 (35) 14 (33)
Woman 7 (78) 15 (44) 22 (51)
NA 7 (21) 7 (16)

Age, mean (range) 39.7 37.6 38.1
(26-60) (14-78) (14-78)  

Symptoms (%)
Headache 1 (11) 10 (29) 11 (26)
Dizziness 3 (33) 11 (32) 14 (33)
Weakness 3 (33) 17 (50) 20 (47)
Nausea 8 (89) 17 (50) 25 (58)
Vomiting 6 (67) 16 (47) 22 (51)
Diarrhea 7 (78) 17 (50) 24 (56)
Abdominal cramping 6 (67) 13 (38) 19 (44)
Paresthesia 13 (38) 13 (30)

Lip 4 4
Face 4 4
Neck 1 1
Extremities 7 7

Vertigo 3 (9) 3 (7)
Other 4 (44) 15 (44) 19 (44)

Time (hr) of onset of 2.1 4.2 3.5
symptoms after ingestion, (1-3.5) (0.25-46) (0.25-46)
mean (range)

Variable 1999 2000 Total
(n=8) (n=22) (n=30)   

Type of shellfish (%)
Mussels 6 (75) 12 (55) 18 (60)
Clams 5 (23) 5 (17)
Whelk 3 (38) 2 (9) 5 (17)
Scallops 4 (18) 4 (13)
Hard shell clams 1 (5) 1 (3)
Shrimp 1 (13) 4 (18) 5 (17)
Oysters 1 (5) 1 (3)

Source of products (%)
Grocery store 3 (38) 7 (32) 10 (33)
Fish store 3 (14) 3 (10)
Restaurant 5 (63) 5 (23) 10 (33)
Traditional collection zone 5 (23) 5 (17)
Culture site 1 (5) 1 (3)
NA 2 (9) 2 (7)

Type of cooking (%)
Steam 3 (38) 6 (27) 9 (30)
Boiled 3 (38) 6 (27) 9 (30)
Raw 1 (5) 1 (3)
Other 2 (26) 4 (18) 6 (20)
NA 5 (23) 5 (17)

Materials and methods

Population studied
The surveillance took place between the spring of 1999 and the winter of
2001. In total, 66 health facilities (hospitals and local community health
centres) spread out over the entire territory studied (Figure 1) participated
in the surveillance.  Physicians and nursing personnel were asked to report
every person showing symptoms following the consumption of shellfish or
other marine products.

Epidemiological investigation
Once a case was reported, an epidemiological survey was carried out
using a questionnaire standardized by the local public health authorities.
The information collected related mainly to the types of products con-
sumed, the origin of the products, to the other foods consumed, to the
number of sick people, to the symptoms, to the time between consump-
tion and the start of the symptoms, etc.

Laboratory analyses
Stool and blood samples were to be collected for each reported case within
24 hours following admission to emergency.  Stool analyses (microbiolo-
gical agents) were done by the laboratories of the participating health faci-
lities, while blood analyses (saxitoxins and okadaic acid) were done by the
laboratory of the Center for Coastal Environmental Health & Biomolecular
Research (Charleston, South Carolina 29422, USA).

For most of the episodes of reported illnesses in the surveillance pro-
gramme, analyses involving the presence of microbiological pathogens or
marine toxins in the shellfish were carried out by the Ministry of
Agriculture, Fisheries and Food of Quebec (MAPAQ) or the Canadian
Food Inspection Agency (CFIA), depending on the case.

Introduction

Shellfish consumption is relatively popular in Eastern Quebec, Canada.
The shellfish consumed generally come from commercial harvesting sites,
but may also be harvested in a traditional way in the St. Lawrence estuary
and Gulf of St. Lawrence (Figure 1).

The main risks related to shellfish consumption are the diseases caused by
marine toxins (Table 1) and pathogenic microorganisms (bacteria, para-
sites, viruses) (Table 2).  The Canadian province most affected by diseases
related to marine toxins is Quebec.  To date, 230 cases of paralytic shell-
fish poisoning (PSP) have been identified as well as one episode of
amnesic shellfish poisoning (ASP) which affected 71 people.  From 1975
to 1984, 285 cases food poisoning from shellfish were associated with
microbiological agents in Canada (SBSC 1991).  The bacteria most often
listed were Salmonella sp., Bacillus sp. and Streptococcus aureus.
Despite the presence of systems to monitor the safety of the water and
shellfish, several cases still occur every year in Quebec.

Results

Between the months of June 1999 and December 2000, 48 episodes were
reported for a total of 66 suspected cases of diseases related to shellfish con-
sumption.  From a detailed analysis of each of the files, the poisonings could
be classified as “confirmed” cases (n=3), “potential” cases (n=27), “low
level probability” cases (n=11), and “rejected” cases (n=4).  All of the data
on the “confirmed” and “potential” cases is summarized in Tables 3 and 4.

A “confirmed” episode of PSP was reported in the second year of surveil-
lance.  Nine people who had eaten mussels from a culture zone were affec-
ted. The main symptoms reported were dizziness, paresthesia (mouth, face,
extremities), vertigo, nausea, etc. The analyses revealed the presence of
2900 µg saxitoxin eq./100 g in the flesh of raw mussels. The measured con-
centrations of saxitoxins in the blood of three people involved were above
the limit of detection.

The two other “confirmed” episodes were associated with the consumption
of mussels and clams contaminated by Clostridium perfringens and Bacillus
cereus respectively.

Discussion

The consumption of products from traditional harvesting zones in the St.
Lawrence River increases the risk of developing shellfish-related diseases.
However, the results have demonstrated that only 17% (5/30) of the
episodes of poisoning (confirmed and potential) were associated with tra-
ditional harvesting, while 76% were related to the consumption of shell-
fish originating from sales outlets (restaurants, grocery stores, fish stores).

In total, 60% of the episodes (confirmed and potential) were associated
with eating mussels. However, it is impossible to determine whether this
marine product is a specific threat to the health of consumers because
mussel consumption is very popular.

The survey by the health network of the cases of microbiological infection
related to shellfish consumption is a first in Quebec. This problem was cer-
tainly known, but the information collected to date was incomplete for
producing a description of the cases.  One study has shown that in the sec-
tors classified as open for harvesting in Quebec, 16% of the samples of
clams collected were contaminated with pathogenic microorganisms
(Tremblay et al. 1999).  

Our study demonstrated that it was difficult to conclude whether the
reported cases were related to shellfish consumption or not, in the
absence of human samples (stool, blood) or samples from shellfish for bio-
logical and toxic analyses.

Environmental monitoring of the health of shellfish is essential for redu-
cing the number of toxi-infections associated with shellfish consumption.
However, epidemiological surveillance remains necessary to inform the
population of the risks related to shellfish consumption as well as of the
safety measures for reducing these risks.
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Figure 1

Territory studied and localization of the health institutions
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