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Figure 1. Internal parts of a scallop

Reported by Dr. John LUM, Scientific Officer,
Risk Assessment Section, Centre for Food Safety

The Centre for Food Safety (CFS) received a referral from
the Centre for Health Protection in April 2023 of a suspected
case of diarrhoetic shellfish poisoning (DSP) presented with
diarrhoea, nausea, vomiting and abdominal pain within an
hour after consuming venus clams from a restaurant. This
article will give a brief introduction on shellfish poisoning.

What is Shellfish Poisoning?

Shellfish poisoning is caused by a group of toxins,
known as shellfish toxins, produced by certain species of
algae. When shellfish eat toxins producing algae, the toxins
can accumulate in their tissue. Consumption of shellfish
with shellfish toxins by humans can cause a variety of
gastrointestinal and neurological illnesses, known as shellfish
poisoning. Examples of shellfish that have been involved in
shellfish poisoning include mussels, clams, oysters, scallops

and geoducks.

Many shellfish toxins have been described around the
world; they could cause different types of shellfish poisoning.
Five important shellfish poisonings will be discussed below:

(i) Paralytic shellfish poisoning (PSP) - caused by paralytic
shellfish toxins (PSTs), which are a group of watersoluble
alkaloid neurotoxins including saxitoxin (STX).

(i) Diarrhoetic shellfish poisoning (DSP) - caused by diarrhoetic
shellfish toxins (DSTs), which are a group of lipid-soluble
polyether toxins including okadaic acid (OA).

(iii) Neurotoxic shellfish poisoning (NSP) - caused by neurotoxic
shellfish toxins (NSTs), a group of lipid-soluble polyether
toxins including brevetoxins (BTX).

(iv) Amnesic shellfish poisoning (ASP) - caused by amnesic
shellfish toxins (ASTs), including the water-soluble amino
acid domoic acid (DA).

() Azaspiracid shellfish poisoning (AZP) - caused by azapiracid
shellfish toxins (AZTs), including the lipid-soluble toxin azaspiracid
Shellfish

Characteristics of Different

Toxins

Different groups of shellfish toxins display a wide range
of chemical diversity, which can be broadly classified into
amino acids (DA), alkaloids (STX) and polyketides (OA, BTX
and AZA).

It is not clear why some algae produce these toxins. These
toxins are secondary mefabolites with no explicit role in the algae.
They are probably used by the algae as a way to compete for
space, fight predation or as a defence against the overgrowth of
other organisms.

In general, shellfish toxins are heat stable, odourless,
tasteless and not destroyed by cooking, freezing or other
food preparation procedures. Toxic shellfish cannot be
distinguished from non-toxic ones visually.
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Accumulation of Shellfish Toxins in Bivalve Molluscs

Shellfish toxins are produced by algae that are consumed by bivalve
molluscs as part of their natural diet. After ingestion, shellfish toxins are
accumulated actively by shellfish and concentrated in the internal organs
such as the hepatopancreas of bivalves. (Figure 1) The adductor muscle
contains only a low level of shellfish toxins in general.

Clinical Presentation of Shellfish Poisoning

Shellfish toxins can cause a wide variety of symptoms in humans,
depending on the type of toxin present and the amount of toxins ingested.
Symptoms of different types of shellfish poisoning are summarised below:

Shellfish

poisoning Mortality

Onset time Symptoms
Predominantly neurological
symptoms, such as tingling of the n be
lips, mouth and tongue; numbness lethal
of extremities and respiratory

Paralytic Shellfish | Generally within
Poisoning (PSP) | 30 minutes

paralysis
Diarrhoetic . Mild gastrointestinal disorder, Generally
From 30 minutes to | 5,0 %¢ diarrhoea, vomiting and | not life-

SDhggf;sh Poisoning 3 hours

abdominal pain threatening

Gastrological symptoms such
as diarrhoea and vomitting;
neurological stptoms such as
tingling of the lips, mouth and
tongue

Generally
not life-
threatening

Neurotoxic i
Shellfish Poisoning From a few minutes
(NSP)

to a few hours

Within 24 hours Gastrological symptoms such

f ; ; p Fatalities
; s for gastrointestinal as diarrhoea and vomiting;

ég:ggﬁ:ﬁ S(h:ggs)h symptoms; within 48 | neurological symptoms such as %cgm’gerld

9 hours for neurologic | confusion and short-term memory atientsy

symptoms loss p

Azas?iracid Predominantly gastrointestinal Generally
Shellfish Poisoning| Within hours symptoms, such as diarrhoea and | not life-
(AZA) vomiting threatening

Safety Levels of Different Shellfish Toxins

The toxicity of various shellfish toxins was evaluated by a joint
expert working group of the Food and Agriculture Organization of the
United Nations (FAO), the World Health Organization (WHO) and the
Intergovernmental Oceanographic Commission of UNESCO (IOC) in 2004.
An acute reference dose (ARID), which is the amount of toxins that can be
ingested in a period of 24 hours without appreciable health risk, has been
established for these shellfish toxins. The Codex Alimentarius Commission
(Codex) has also established maximum levels (MLs) for shellfish toxins in
edible parts (the whole part or any part infended to be eaten separately)
of live bivalve molluscs. While the ARID is critical in assessing the safety
of the amount of shellfish toxins in food, the Codex MLs are the levels
recommended by Codex to be permitted in shellfish.

: i Codex maximum level
Shellfish toxins Provisional acute reference dose ver ka of mollusc flesh:

Saxitoxin (STX) group | 0.7 pg/kg bw <0.8 mg of saxitoxin equivalent
Okadaic acid (OA) group| 0.33 pg/kg bw
Domoic acid (DA) group | 100 pg/kg bw

<0.16 mg of okadaic equivalent
<20 mg domoic acid
Insufficient data to establish ARfD | <200 mouse units* or equivalent;

Azaspiracid (AZA) group | 0.04 pg/kg bw <0.16 mg
*An estimate of the toxicity of a toxin determined by a mouse bioassay.

Brevetoxin (BTX) group

Key Points to Note

* Shellfish toxins are heat stable, odourless, tasteless and not destroyed by
cooking, freezing or other food preparation procedures.

* Toxic shellfish cannot be distinguished from non-toxic ones visually.

* In general, shellfish foxins are accumulated actively by shellfish and
concentrated in the internal organs of bivalves.

Advice to Consumers
¢ Purchase shellfish from reliable sources.

* To reduce the health risk of shellfish poisoning, remove and discard all
internal organs of shellfish where possible before consumption.

* Anyone who feels ill after eating shellfish should immediately seek
medical attention.

Adyvice to the Trade

* Source shellfish from places where monitoring programmes for shellfish
toxins have been established.

* Do not accept shellfish from dubious sources.
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Sapovirus - Virus causing illness similar to Norovirus
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Reported by Dr. Ken CHONG, Scientific Officer,
Risk Assessment Section, Centre for Food Safety

In a recent local food poisoning outbreak involving raw oysters, Sapovirus was
detected in the stool samples of an affected consumer and a food handler who
had handled the oysters. Sapovirus taxonomically belongs to the same family as
Norovirus. Both viruses can cause acute gastroenteritis where clinical symptoms
caused by these viruses are indistinguishable. In this article, we will get to know more
about sapoviruses in food and relevant preventive measures.

Sapoviruses

Sapoviruses were named after an outbreak of acute infectious diarrhoea that
occurred in an infant home in Sapporo, Japan in 1977. Previously the viruses had
also been called “Sapporo-like viruses.” Gastroenteritis outbreaks associated with
sapoviruses are less common than those caused by noroviruses, both globally and
locally. According to a review by the Centre for Health Protection, among 182
outbreaks of acute gastroenteritis voluntarily reporfed by institutions and schools in
2017, sapoviruses were associated with only 2 outbreaks (1.1%).

Similar to noroviruses, sapoviruses are primarily transmitted by the faecal-oral
route and person-to-person contact (e.g. contact with faeces, vomitus or contaminated
materials/surfaces) or via contfaminated food and drinking water. As such, outbreaks in
institutional seftings are not uncommon. Although dose-response study for sapoviruses
is not available, it is believed that their infectious dose is low, comparable to that of
noroviruses.

Gastroenteritis Caused by Sapoviruses

Sapovirus gastroenteritis symptoms are usually self-limiting, and patients usually
recover within a couple of days; the symptoms, severity and duration of the disease
depend on an individual’s health status. Symptoms include diarrhoea and vomiting,
nausea, stomach/abdominal cramps, chills, headache, myalgia or malaise. The
incubation period ranges from less than 1 day to 4 days. Sapoviruses shedding in
faeces may continue after symptoms disappear.

Sapovirus gastroenteritis occurs throughout the year in people of all ages, while
sporadic cases occur mainly in the cold seasons. In addition, sapovirus cases appear
to be more frequent in younger children than in older children and adults. On the other
hand, sapovirus-related gastroenteritis outbreaks have been reported in various settings
such as child care centres, kindergartens, nursing homes and schools, where susceptible

individuals gathered and where person-to-person transmission was likely involved.

Sapoviruses in Foods

Sapoviruses may be present in shellfish or water environment, as a result of
human faecal discharge to the environment. Oysters and clams as well as river
water and wastewater have been detected with sapoviruses which are genetically
indistinguishable from those clinical isolates. It is believed that sapoviruses can
be spread by contaminated shellfish in a way similar to noroviruses. Hence, the
preventive measures for noroviruses are also applicable to sapoviruses.
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Raw oysters should be stored in a
designated refri?erator/ compart-
ment and handled with separate
equipment to avoid cross-
contamination with other foods
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Food handlers must maintain
good personal hygiene and
ensure that their utensils, equip-
ment and working area are
cleaned and disinfected before
food preparation
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Figure 2: Raw oysters are at high risk for contamination with pathogens and food handlers should adopt relevant food safety measures.
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Food handlers should keep raw
oysters at safe temperatures and
make the handling process as brief
as feasible


https://www.chp.gov.hk/files/pdf/cdw_v15_3.pdf
https://pubmed.ncbi.nlm.nih.gov/25567221/
https://www.chp.gov.hk/files/pdf/cdw_v15_3.pdf
https://pubmed.ncbi.nlm.nih.gov/25567221/
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Here are some suggestions for cooking time for various preparation methods:
¢ Boil for 3-5 minutes at 100°C

e Fry for at least 3 minutes at 190°C

e Steam for 4-9 minutes at 100°C

* Bake for at least 10 minutes at 230°C

Susceptible populations (the elderly, young children, pregnant women and
people with weakened immune systems) should avoid taking raw oysters.

Food handlers can also be the source of contamination, so personal hygiene is
important. They should wash their hands thoroughly with clean running water and
soap for 20 seconds after using the toilet and before handling food. Moreover, food
handlers with symptoms of vomiting or diarrhoea should not handle food until they
are symptom-free for at least two days, and should seek medical advice.
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Frozen Processed Foods - Can | Eat Them Directly after Defrosting?
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Recently, it was suggested in an online discussion group that frozen pizzas
tasted better when eaten defrosted without reheating.

Frozen processed foods are not necessarily ready to eat after defrosting. Even
though some frozen pizzas have browned crust, frozen meat patties have grill marks,
or others have traits that are visually associated with cooked food, the sheer look of
the frozen products cannot guarantee that they are ready to serve after defrosting.
While these food products might have been partially cooked in factories fo shorten
preparation time at home, the process might not be hot enough to thoroughly cook
the foods and eliminate all disease-causing bacteria. Some bacteria not killed by the
partial cooking process can survive freezing, and only thorough cooking can kill them.

Therefore, when purchasing and preparing frozen processed food, one should
read the labels and follow the preparation instructions closely, including cooking time
and temperature, in order to make the food safe to eat.
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Food Safety Risks of Cross-Boundary Meal Delivery
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With the resumption of normal economic and social activities, more people are
tuming to crossboundary meal delivery services as a convenient and alternative food
option. However, meals that need to be delivered over long distances are prone to spoilage
and bacterial overgrowth if there is no proper control over food storage temperature
and delivery time. Bacteria that cause food poisoning thrive and multiply rapidly at the
temperature danger zone between 4°C and 60°C. Consuming contaminated food can
lead to food poisoning.

To ensure food safety, hot food and cold food should be kept above 60°C and at
or below 4°C respectively. If meals are kept within the temperature danger zone, the two-
hour and fourhour principle should be followed (i.e. if prepared food is kept at room
temperature for less than two hours, it can be refrigerated for later use; if cooked food has
been held at room temperature for more than four hours, it should be discarded) to prevent
bacterial growth.

T EE s (—CE——ERR) ‘

Summary of Risk Communication Work (April 2023)

=/ BYR JAEBs 3 nx s
L\A‘rK_E'EU E e B MR E R
Inc:denfs(ifszgf?Safely Public Enquiries: Trade Enquiries: Food Complaints: R;pld Alerts to Trade:
e 97 228 437
HHEENRYER ERRY NS ERER ﬁﬁﬁﬁﬁ”/ B/ w5 FE EHEIEYZ 2R OREERHEE
Food Alerts to Consumers: Suspected Food Poisoning Alerts: UC""O”G mmar 5 Lectur es/ lew Messages Put on fhe
0 Talks/ Counselling: CFS Website:

(BYRRER) AERYZE2RORE (4B http://www.cfs.gov.hk/tc_chi/m.

ia_pub, fsfhfml) N 4

dicy/mi
Food Safety Focus is available from the CFS website: http://www.cfs.gov.hk/english/1 mulhmedna/mu/hmed:a pug/mulhmedm pub_fsf.html


https://www.cfs.gov.hk/english/trade_zone/safe_kitchen/Temperature_Danger_Zone.html
https://www.cfs.gov.hk/english/trade_zone/safe_kitchen/Temperature_Danger_Zone.html
https://www.cfs.gov.hk/tc_chi/trade_zone/safe_kitchen/Temperature_Danger_Zone.html
https://www.cfs.gov.hk/tc_chi/trade_zone/safe_kitchen/Temperature_Danger_Zone.html

