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Fish are host to many parasites, some of which can cause
disease in humans. With the increase in cultural and culinary
diversity and the increased popularity of eating raw or
slightly cooked seafood dishes in Australia it is speculated
that seafood-borne parasitic infections in Australian consu-
mers may rise. Seafood-borne zoonotic parasites are recog-
nised as a significant public health concern worldwide.
In Australia there are few reports of infection in humans in
the medical literature. Australian Government enforcement
agencies rate the risk of seafood-borne zoonosis as low;
however, the prevalence of seafood-borne zoonoses may be
under-reported in Australia due to misdiagnosis. Although
food safety regulations and import controls for seafood
in Australia are strict, the focus is more on the control of
food-borne bacterial, viral and chemical contaminant rela-

ted illnesses rather than parasitic diseases.

Increasing demand for raw and exotic seafood has significantly
expanded the geographical and demographic limits of fish-borne
parasitic infections. Medical literature on the regular consumption
of seafood is plentiful. It is heavily promoted for prolonging life,
aiding in childhood development, increasing brain stimulation
and even to help our pets. However, there is an increasing risk of
contracting parasitic zoonoses from consuming raw and under-
cooked seafood, which should be of concern in Australia. Zoonotic
parasites are common in Australian seafood, and can pose a major
health risk to people who consume seafood or work in a fishing
industry’. Among zoonotic parasites in seafood, Anisakid nema-
todes are of the greatest significance due to their high prevalence in
wild caught fish? and also due to the severity of the disease they
cause, which is known as anisakidosis. Other nematodes such as
Gnathostoma and Angiostrongylus as well as platyhelminths such as
Diphylobothrium, Clonorchis and Paragonimus, can occasionally

cause seafood-borne zoonotic infections’.

Infection in humans (zoonosis)

Anisakidosis results from accidental infection with one or more
larvae of species of certain genera of anisakids, including Anisakis
spp, Contracaecum spp and Pseudoterranova spp. Infection with
larvae of Anisakis and Pseudoterranova is of common occurrence,
whereas infection with other genera, such as Contracaecum has
been reported less frequently. Humans usually become infected
with these parasites after eating raw, undercooked or improperly
processed fish or seafood (Figure 1). Clinically, several different
types of human anisakidosis have been described based on the
location of the parasite. This includes gastro-intestinal, visceral,
oropharyngeal and transient luminal anisakidosis®. The first two
types are associated with severe symptoms such as vomiting, severe

pain in lower abdomen and fever.

In recent years, it has been recognised that an allergic response can
occur in humans due to live anisakids or food in which worms have
been killed by cooking or pasteurisation’. Other allergic disorders,
such as chronic urticaria may also result from parasitism®. There is
anecdotal evidence in other countries (e.g. Spain) that some allergic
reactions to seafood are indeed allergic reaction to anisakids in

seafood.

The Australian scenario

In Australia our knowledge about these important parasites is poor.
Although anisakid nematodes are commonly found in Australian
marine fish (Figure 2), such as mackerel, flathead, snapper and
whiting®”*®, all forms of seafood are available and popular in Aus-
tralia and 40% of fish consumed raw in Australia have been consid-
ered as infected with Anisakis at the time of processing for trade’,
there are only a handful of documented confirmed cases acquired in

Australia.

Case 1: There has been only one documented confirmed case of
infection with anisakid nematodes acquired in Australia’. This case
involved a 41-year-old South Australian woman of Tongan descent
who became ill after eating raw mackerel that had been caught
locally. She was hospitalised with severe gastrointestinal pain,
diarrhoea and vomiting that progressively worsened for 3 weeks.
The diagnosis only occurred after a worm was passed in her faeces.
The initial presumptive identification of the larva was an intestinal
nematode, possibly a species of the Trichostrongylus or Ascaris
genera. However, on further detailed microscopic examination,
the larva was identified as a species of Contracaecum. Had the

worm not been found, or properly examined by a taxonomist,
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Figure 1. Generallife cycle of anisakid nematodes. Adult nematodes inhabit stomach of definitive hosts, including marine mammals, piscivorous birds
and large predatory fish in which they reproduce and lay eggs. Eggs pass through faeces to the water. Embryonated eggs or hatched larvae are
ingested by first intermediate hosts, including a wide range of aquatic invertebrates. Larvae develop further when infected first intermediate hosts are
predated upon by second intermediate or paratenic hosts, including a broad range of fish species. The larval stages of Anisakids are not host specific
and a wide range of fish species can become infected as intermediate or paratenic hosts. This allows the parasite to be widely distributed by passing
through several fish species and infect a wide range of marine mammals and fish-eating birds where they complete their life cycle and become adults.
Thus infection with anisakids is not limited to one simple food chain but rather a wide network of species, increasing the impact and importance of
these parasites. As shown in the picture humans become infected by consuming infected seafood (fish and invertebrates such as crustaceans).

misdiagnosis would have occurred. It is very rare for anisakid larvae
to be found after passing through the gastro-intestinal tract as was

the case in this Australian patient.

Since then the author has come across several suspected cases of
anisakidosis, mostly among Australian travellers after returning
home (unpublished cases). The cases could not be confirmed due
to the lack of knowledge, clinical suspicion and a reliable diagnostic
technique in Australia. In many countries, the disease is usually
diagnosed by endoscopy, radiography, or surgery if the worm has
embedded within the gastro-intestinal tract in patients with symp-
toms and a history of consuming raw seafood. Serological tests to

detect parasite allergens have also been recently developed'.

However, in Australia there is no standard test available for diagnosis

Figure 2. Anisakid larvae (circled) on the surface of the internal organs ~ ©f these important parasites. General health practitioners are not

of a fish caught in South Austrgalia. If .fish is not gutted immediatgaly aware of the presence and high abundance of these parasites in
after being caught these parasites migrate toward flesh of the fish
(photograph by Shokoofeh Shamsi). Australian fish and diagnostic laboratory staff are not trained to
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identify these worms. As a result, the full extent of hidden cases of

the disease in Australia remains unknown.

Case 2: Another confirmed case report of fish-borne parasitic
disease in humans in Australia occurred in 2011"". In this case, a
couple became infected with Gnathostoma species after consump-
tion of ‘Black Bream’ (possibly Acanthopagrus berda or Hephaes-
tus jenkinsi), which they caught in the Calder River in Western
Australia. They presented with recurring skin swellings. The fish
had been cooked on a camp fire, but the cooking time was unclear.
The diagnosis was based on eosinophilia and a positive serology.
Humans become infected accidentally by consuming third-stage
larvae. Gnathostoma larvae are unable to mature inside the human
body, and instead migrate through visceral and cutaneous tissues,
causing a variety of generalised, non-specific symptoms. Gnathos-
tomiasis is generally endemic in parts of the world where seafood is
consumed raw, such as in South-East Asia and Japan, but also more
recently in Latin America, India and Africa, and in travellers returning

from these areas'”.

Another aspect of Australia’s seafood consumption that must be
considered is the large volume of imported seafood that Australians
consume. The most important sources of seafood products are
Thailand, New Zealand, Vietnam and China (frdc.com.au/knowl-
edge/Factsheets/Factsheet Imported Seafood in_Australia.pdf).
The literature describes several zoonotic parasites affecting fish
endemic to these countries'. CSIRO conducted a comprehensive
review of AQIS’s imported seafood testing protocols'® and con-
cluded that imported seafood does not pose any greater health risk
to the consumer than locally produced seafood. Nevertheless
proper precautions when preparing seafood in order to reduce
the risk of illness or disease has been recommended. However,
recommendations to eliminate or reduce parasites have not been

dealt with in details.

Prevention

Gastro-intestinal anisakidosis can be prevented by properly cooking
fish to an internal temperature of approximately 63°C or freezing at
orbelow —20°C for 7 days'>. This will most likely prevent most other

parasites as well.

Consuming raw seafood in reputable restaurants only, where chefs

are trained to recognise infected seafood.

Conclusion

In the absence of standard diagnostic techniques it is difficult to
have a realistic estimation of occurrence of seafood borne parasitic
diseases in the country. As Chai er al.'? stated it appears that fish
borne parasitic disease in Australia remains a ‘public health orphan’
with very little research having been carried out on what the real

risks are. The economic value of the fishing industry and health

of consumers must be protected. Therefore further research is
required to fill in the current knowledge gaps of the biology and
ecology of these parasites and the risk they pose to consumers and

workers.
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