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Ciguatera Fish Poisoning
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Figure 1: Chemical structure of ciguatoxin congener CTX1B (Adapted
from Food and Drug Administration. Bad Bug Book, Foodborne
Pathogenic Microorganisms and Natural Toxins. 2012)

EFSRVEHY

EFRSRERERM - WH - RERKIK
B BARTRENAREE - EFEFEREEE
BREAENE K -BHON - EFSFRAFH
BEEL  MERNBAREHSR(THIRRS
MER[B)NKE - MBRLETELESKEM
BEES  BELEASKREREMME—FF
BLRERENKE - FRRALEERANA
BAAaMEFRERKF—RER - A » B
REEAEAMSIBEFRSRAETSHEARAE
B -

THEREFEORY
S RERETETIIREBI00EER -

HMELOMERRRE - 0 EREME
Bo -~ B ERNEERE - BESHERSA

SRBEE30PBE4NRAERSUERFH
R e REDBHEEMEDRENERL - B
REREREE (BIERS &SRR - A

REFSAANENANKHRH

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

The Centre for Food Safety (CFS) received notification
in August 2022 of a suspected ciguatoxin poisoning case
who developed abdominal pain, diarrhoea, dizziness and
limb numbness about five hours affer consuming fish. The
incriminated fish was a 10-catty Sabah Giant Grouper. So,
what is ciguatera fish poisoning?

What is Ciguatera Fish Poisoning?

Ciguatera fish poisoning (CFP) is an illness caused
by eating certain seafood, primarily coral reef fish, which
contains the poisonous ciguatoxin. Ciguatoxins are a group
of toxins that consist of more than 20 congeners, with a
ladderlike chemical structure (Figure 1).

Characteristics of Ciguatoxins

Ciguatoxins are lipid-soluble, heat stable, odourless,
tasteless and not affected by cooking or freezing. They mainly
accumulate in the head, liver, intestines and roe of fish.
Ciguatoxin is not produced by fish, but rather originated from
algae known as dinoflagellates (Gambierdiscus and Fukuyoa
spp.) that are found in calm and protected waters around coral
reefs. Coral reef fish become toxic from feeding on these toxic
algae. In general, older and larger fish contain higher levels
of ciguatoxins. However, the risk of CFP from eating farmed
fish is very low.

Presentation of Ciguatera Fish Poisoning

CFP has been reported to cause more than 100
gastrointestinal, neurological, and cardiovascular symptoms,
such as numbness and tingling around the mouth, nausea,
vomiting, diarrhoea and dizziness. Acute symptoms appear
from 30 minutes to 24 hours after eating the toxic fish. While
most symptoms are similar to other food poisoning illnesses,
hot and cold reversal — a burning sensation induced by
contact with cold obijects - is a classic CFP symptom.

There is no antidote or specific treatments for CFP.
Previous CFP episodes, as well as the ingestion of alcoholic
beverages, nuts and seed products, may exacerbate the
severity of CFP symptoms.

In some patients, symptoms can persist for months or
years. Symptoms may also recur from time fo time up to
years, triggered by eating certain foods (e.g. alcohol, nuts,
dairy products and fish), changing behaviours (e.g. intense

physical activity) or other factors (e.g. sun exposure).
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>100 symptoms of ciguatera fish poisoning

Figure 2: Example of acute symptoms of ciguatera fish poisoning. (Adapted from FAO and WHO. Report of the Expert Meeting on
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water areas may become too warm for the growth of toxic algae. Other global
warming effects, such as sea-level rise and increases in precipitation, could also
change the distribution and abundance of toxic algae.

Safety Level of Ciguatoxin

The Food and Agricultural Organization and the World Health Organization
have evaluated the foxicity of ciguatoxins and could not establish a health-based
guidance value (both acute and chronic) based on the available data.  Some
overseas food safety authorities have proposed a maximum concentration of
0.01 mcg CTX1B per kg fish flesh as being unlikely fo cause CFP symptoms'2.

Key Points to Note

1. CFP is caused by eating coral reef fish which contains the poisonous
ciguatoxin.

Ciguatoxins are heat stable and would not be affected by cooking or
freezing.

. Ciguatoxins mainly accumulate in the head, liver, intestines and roe of
fish. Older and larger fish are more likely to contain higher levels of
ciguatoxins.

Advice to Consumers

e Consume less coral reef fish, especially large ones, and avoid eating

the head, skin, viscera (e.g. liver, intestine and ovary) and roe.
Avoid alcoholic beverages, peanuts, nuts or beans when consuming
coral reef fish.

e Seek medical treatment immediately when CFP symptoms appear.

Adyvice to the Trade

* Avoid purchasing fish from unknown or suspicious sources. Avoid
sourcing fish from areas knowingly at risk of having fish contaminated
with ciguatoxins.

Adhere strictly to the Food Safety Ordinance in record keeping, such
that prompt and effective control measures could be taken for any

CFP cases.

' MA BB R & B AR/ R A BB Report of the Expert Meeting on Ciguatera Poisoning (2020) FAO/WHO Report of the Expert Meeting on Ciguatera Poisoning (2020)

2t SR &4 A4 Food Safety Digest - Ciguatera Poisoning (2020) WHO Food Safety Digest - Ciguatera

Poisoning (2020)
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is the potential to cause harm
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Figure 3: Hazard vs Risk

risk of affecting the nervous system
is HIGH if eating large predatory fish is

Reported by Ms. Iris CHEUNG, Scientific Officer,
Risk Assessment Section, Centre for Food Safety

Occasionally, surveys conducted by various parties may report the defection of certain
chemicals in food products and that these chemicals can cause cancer. These reports may
worry some audiences, influencing their decisions and desire fo purchase foodstuff. In order to
make a sensible food choice, we need to understand the relationship between the detection of
certain substances in food and the risk that these substances pose to the consumer.

The Differences between Hazard and Risk

Hazard and risk may sometimes be loosely considered to be the same by some;
they are in fact related but different. In scientific term, hazard is the inherent capability
of an agent or a situation to have an undesirable effect. Risk, on the other hand, is how
likely, or the probability, that the negative outcomes will occur. For example in everyday
seftings, a running car is a hazard. When we are staying at home, the risk of being hit
by the running car is negligible or approaching zero. However, we need to go out to
the street in our daily living and thus have the chance to meet a running car. When we
cross the road at an appropriate crossing point, such as a footbridge, subway, or zebra
crossing, the risk of being hit by a car is low. However, the risk increases if we disregard
traffic rules or jaywalk, such as failing fo use the designated crossing point or crossing
the road when the red pedestrian light is on. (Figure 3)

In the context of food safety, a hazard is a biological (e.g. disease causing

bacterium),  chemical  (e.g.
RBRRISK heavy metal) or physical (e.g.
ETHEEmE . metal  fragment)  substance

is the likelihood of harm taking place

present in food that has the

. : ability or potential to cause

“@. ' 1 an undesired health condition
l . I to the consumer. It can be
I infroduced in food at any
ﬁ ' stage of the food chain, from
primary production, harvesting,

processing, packaging, storage,
preparation to even serving.

Do All Foodstuff
with a Hazard Imply
Unacceptable Food
Safety Risks?

Not necessarily! While risk
already implies the existence
of a hazard, the likelihood of
consumption of the food, the
level of intake by a person or
the population as a whole, and
the severity of the health effects
that may occur due to exposure
to the particular hazard should be taken into account. To assess whether a food poses
an unacceptable food safety risk to consumers, we first learn about the risks in food
and how they affect health.
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Take chemical risks as an example, mercury is a heavy metal that is abundant
in the environment from natural and human sources. It primarily accumulates in the
food chain in the organic form methylmercury, particularly in fish. Methylmercury,
if consumed in excessive amount, has the potential to cause adverse effect to the
developing neurological system in humans. A certain amount of methylmercury may
inevitably be found in salmon, a fish that is a rich source of omega 3 fatty acids which
benefit cardiovascular health. Should we avoid salmon at all costs?

To figure out if eating salmon makes you more likely to get adverse effects from
methylmercury, risk assessors would compare the amount of methylmercury a person
would get from salmon, based on the level of methylmercury found and the amount
of salmon eaten, with the health-based guidance valve (HBGV) of methylmercury.
The HBGV is the amount of a substance a person can eat over time without putting
their health at significant risk. International organisations, such as the Joint FAO/
WHO Expert Committee on Food Additives (JECFA), have recognised HBGV as a
safe level of intake recommendation and use it to decide if the risk is acceptable
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or not. Using the average level of methylmercury detected in salmon and average
amount of salmon eaten by the local population from previous studies conducted by the
Centre for Food Safety (CFS) and the HBGV developed by JECFA, for a 60-kg person,
exposure fo methylmercury from eating salmon accounts for only [9.8%] of the HBGV
for pregnant women and [4.4%] for the general public. Hence, the risk of adverse
effect to methylmercury from eating salmon is considered low and acceptable.

Zero Risk Does Not Exist

As long as we eat, ‘zero-risk’ in food safety is probably unattainable, though we
can reduce the risk as much as we can. Cerfain effects, such as the ability to cause
cancer, might easily alarm people due to the heightened perceived danger. However,
the impact of the presence of a certain substance in food should be better informed by
science using the risk assessment result, as its presence does not necessarily equate to
causing health harm.
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Beware of the Inherent Risks of Raw Oysters
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Oysters for raw consumption are a high-risk food as there is no heat treatment
to kill pathogens before eating. Besides those sold alive, raw oysters available in the
local market are often pre-shucked in either frozen or chilled forms. If not handled
properly, it can lead to bacterial contamination and deterioration of the shellfish.

Frozen raw oysters have to be defrosted in the refrigerator to avoid exposure

to dangerous temperatures. Defrosting in the fridge can take a long time, usually
overnight . During defrosting, raw oysters should be stored in containers to avoid
cross-contamination. Avoid eating chilled raw oysters pre-shucked at the exporting
countries without cooking, as they were killed and susceptibie to temperature abuse
and cross-contamination during production and transportation.

Pregnant women, infants and young children, the elderly and people with
weakened immunity should avoid consuming raw or undercooked oysters.
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Summary of Risk Communication Work (August 2022)
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Trade Enquiries:

Suspected Food Poisoning Alerts:

Going on a boat trip is a popular way to enjoy summer, and people often
bring refreshment for the excursion. However, the food is generally prepared much
ahead of time for consumption at a later time during the trip, often not reheated. To
ensure that the food is safe to eat, one should follow the “Five Keys to Food Safety”,
especially “Choose”, “Clean” and “Safe Temperature”.

When bringing prepared meals on board, choose to purchase from reputable,
licensed vendors. Keep cold food cold at 4°C or below by using coolers and
ice, and keep hot food hot at above 60°C so that the food stay out of dangerous
temperatures. Keep the cooler away from direct sunlight. Apply the “2 hours / 4
hours rule” if the prepared food is left at room temperature: foods that have been
at room temperature for more than four hours affer cooking are unsafe and should
be discarded. Wash hands with liquid soap and water before eating.
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