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Abstract 

Background: Globalization has led to an increasing trend for raw food diets, resulting in cultural change and 

increased risk of emerging infectious diseases, including anisakiasis, a seafood-associated infection.  

Methods: We reviewed disease etiology, clinical picture, global distribution of the infected sea fish, risk factors, 

and available preventive measures to increase public awareness of anisakiasis. 

Results: This disease has a worldwide distribution and is acquired by humans through the consumption of raw, 

undercooked, or marinated fish and cephalopods infected with third-stage larvae of Anisakidae and 

Raphidascarididae nematode parasites. In humans, the clinical picture of anisakiasis includes symptoms like 

nausea, vomiting, and intense abdominal pain occurring within 1 to 7 hours post-infection in the case of gastric 

anisakiasis or 5 to 7 days post-infection in intestinal anisakiasis. If the larvae remain in the lumen of the intestinal 

tract, the infection tends to be primarily asymptomatic. Anisakiasis may also present as a severe allergic reaction. 

The risk factors consist of the worldwide spread of Anisakis infection in fish and cephalopods, local dietary habits, 

globalization of nutritional habits and human migration, an increasing number of marine mammals (final hosts of 

parasite) due to preservation programs, a large number of fish species that are paratenic hosts for Anisakis and 

Pseudoterranova, and lack in the knowledge of seafood borne zoonoses and preventive measures. The latter consist 

of a though inspection of the raw fish products available on the market and the use of different methods such as 

heating and freezing, salting, irradiation, hydrostatic pressure, and chemical or natural additives used for 

decontamination and preservation of fishery products. An important question to be further investigated is whether 

the removal of viscera immediately after fishing is safe as the sole method for prevention against this zoonosis. 

Conclusion: Considering the increasing worldwide distribution of anisakiasis, the best prevention strategy 

against this disease is the inspection of the raw fish products available on the market by competent authorities 

and awareness of anisakiasis to market operators and consumers as well as to the general public. 

 

Keywords: Anisakiasis; Seafood; Zoonotic; Awareness. 

Abbreviations: Anisakis simplex sensu stricto = A. simplex s.s; Pseudoterranova decipiens = P. decipiens. 
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Anisakis, un parazit pe masă: Review 

 

Rezumat 

Context: Globalizarea a condus la o tendință de creștere a dietelor cu alimente crude, care a dus la schimbări 

culturale și un risc crescut de boli infecțioase emergente, inclusiv anisakiaza, o infecție asociată consumului de 

pești și fructe de mare. 

Metode: Am analizat etiologia bolii, tabloul clinic, distribuția globală a peștilor de mare infectați, factorii de risc 

și măsurile preventive disponibile pentru a crește gradul de conștientizare a publicului asupra anisakiazei. 

Rezultate: Această boală are o răspândire mondială și este dobândită de oameni prin consumul de pește crud, 

insuficient fiert sau marinat și de cefalopode infectate cu larvele din stadiul al treilea ale paraziților nematozi 

Anisakidae și Raphidascarididae. La om, tabloul clinic al anisakiazei include simptome precum greață, vărsături 

și dureri abdominale intense care apar în decurs de 1 până la 7 ore după infecție în cazul anisakiazei gastrice sau 

la 5 până la 7 zile după infecție în anisakiaza intestinală. Dacă larvele rămân în lumenul tractului intestinal, 

infecția tinde să fie în primul rând asimptomatică. Anisakiaza se poate prezenta și ca o reacție alergică severă. 

Factorii de risc constau în răspândirea la nivel mondial a infecției cu Anisakis la pești și cefalopode, obiceiurile 

alimentare locale, globalizarea obiceiurilor nutriționale și migrația umană, un număr tot mai mare de mamifere 

marine (gazde finale ale paraziților) datorită programelor de conservare, un număr mare de specii de pești care 

sunt gazde paratenice pentru Anisakis și Pseudoterranova și lipsa cunoștințelor despre zoonozele transmise de 

fructele de mare și măsurile preventive. Acestea din urmă constau într-o inspecție aprofundată a produselor din 

pește crud disponibile pe piață și utilizarea diferitelor metode precum încălzirea și congelarea, sărarea, iradierea, 

presiunea hidrostatică și aditivi chimici sau naturali utilizați pentru decontaminarea și conservarea produselor 

pescărești. O întrebare importantă care trebuie investigată în continuare este dacă îndepărtarea viscerelor 

imediat după pescuit este sigură ca metodă unică de prevenire a acestei zoonoze. 

Concluzie: Având în vedere răspândirea în creștere a anisakiazei la nivel mondial, cea mai bună strategie de 

prevenire a acestei boli este inspecția produselor din pește crud disponibile pe piață de către autoritățile 

competente și conștientizarea atât a operatorilor de piață și a consumatorilor, cât și a publicului larg, în legătură 

cu evoluția anisakiazei. 

 

Cuvinte cheie: Anisakiază; Fructe de mare; Zoonotic; Conștientizare. 

Abrevieri: Anisakis simplex sensu stricto = A. simplex s.s; Pseudoterranova decipiens = P. decipiens. 
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Introduction 
 
Seawater fish are an essential source of human 
nutrition. Depending on the dietary habits across 
worldwide regions, fish undergo different 
manufacturing steps to maintain or improve 
their taste and/or to prolong their preservation 
before consumption (Butt et al., 2004; Simsek et 
al., 2020). Many populations are consuming raw 

fish and other fish-derived raw products as per 
local traditions. Recently, globalization has led to 
an increasing trend for raw food diets, resulting 
in cultural change and an increased risk of 
emerging infectious diseases (Simsek et al., 2020; 
Anderson, 1992). Like other organisms, fish can 
harbor a wide variety of parasites, which can 
cause human seafood-associated infections (Butt 
et al., 2004; Simsek et al., 2020). 
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The parasites of the Anisakidae family (which 
belongs to the phylum Nematoda, class 
Secernentea, order Ascaridida, suborder 
Ascaridina, superfamily Ascaridoidea) infest 
mainly marine mammals; however, they can 
infest paratenic hosts such as mollusks, small 
crustaceans, and fish. The consumption of meat 
from aquatic animals favors the acquisition of 
the disease known as Anisakiasis or 
Anisakidosis, depending on the species of the 
infecting parasite (Juan et al., 2020). 
 
The clinical disease caused by these parasites 
is known as “anisakiasis” when the infection is 
caused by the species A. simplex sensu stricto 
or “anisakidosis when the infection is caused 
by Contracaecum spp. or Pseudoterranova spp. 
(Armad et al., 2016; Bao et al., 2017). 
 
Anisakiasis is a parasitic disease of humans 
caused by anisakid nematodes that can invade 
the stomach wall or intestine. Human-infecting 
anisakid species are found in a wide variety of 
marine fish intermediate, and paratenic hosts. 
Still, they are most common in predatory 
species such as herring, cod, mackerel, and 
sculpin. The transmission of this disease occurs 
when infective larvae are ingested from fish or 
squid raw or undercooked and eaten by 
humans. Known human-infecting anisakid 
species include members of the Anisakis 
simplex complex [A. simplex sensu stricto, A. 
pegreffii, A. berlandi (=A. simplex C)], the 
Pseudoterranova decipiens complex (P. 
decipiens sensu stricto, P. azarasi, P. cattani, 
and others), and the Contracecum osculatum 
complex (CDC - Centers for Diseases Control 
and prevention). 
 
Definitive hosts include several cetacean 
species for Anisakis simplex sensu lato and 
pinnipeds for Pseudoterranova decipiens 
sensu lato. The bearded seal (Erignathus 
barbatus) and gray seal (Halichoerus grypus) 
are known definitive hosts for Contracecum 
osculatum complex (CDC- Centers for Diseases 
Control and prevention). The involvement of 
intermediate hosts such as cephalopods, 
shrimp, crustaceans and marine fish, is an 
important part of life cycle of this parasitosis. 
The Anisakidae family comprises eight genera 
and 46 different species. Those of clinical 
importance to human health, namely Anisakis 

pegreffi, A. simplex sensu stricto, Contracaecum 
osculatum, Pseudoterranova azarazi, P. cattani, 
P. decipiens, and P. krabbei, are highlighted 
(Juan et al., 2020). 
 
Veterinarians are responsible for providing a 
safe product for consumers. Together with 
healthcare professionals and scientists, they 
play an essential role in monitoring and 
controlling fish-borne zoonoses and in 
informing the general population about the 
risk factors. This review aims to increase public 
awareness of anisakiasis, a seafood-associated 
infection, and the available preventive 
measures. 
 
Disease definition and etiology    
 
Anisakiasis is a worldwide emerging seafood-
borne zoonosis (Anderson, 1992) acquired by 
humans through the consumption of raw, 
undercooked, or marinated fish and 
cephalopods infected with third-stage larvae of 
Anisakidae and Raphidascarididae nematode 
parasites. (Butt et al., 2004; Chai et al., 2005; 
Lymbery and Cheah, 2007; Torres et al., 2007). 
The main genera involved in human infection 
are Anisakis and Pseudoterranova (Brunet et al., 
2017). Hysterothylacium and Contracaecum 
genera are also reported as sources of 
infection, albeit at a much lower frequency 
(Bouree et al., 1995; Deardorff and Overstreet, 
1980; Yagi et al., 1996). 
 
Species of the genus Anisakis include A. 
pegreffii, A. physeteris, A. schupakovi, A. simplex, 
A. typica and A. ziphidarum. A. simplex sensu 
stricto (s.s) and A. pegreffii are the most 
common cause of human infection, followed by 
Pseudoterranova decipiens (Brunet et al., 2017). 
Only few reports exists on A. physeteris and 
Contracaecum species infection (Audicana and 
Kennedy, 2008). These parasites have a global 
distribution (Oshima, 1987; Smith and 
Wootten, 1978) and affect a large number of 
fish species, including salmon, trout, cod, 
herring, and cephalopods, such as squid and 
octopus (Sakanari and Mckerrow, 1989; Smith 
and Wootten, 1978). 
 
Regarding the geographical distribution, A. 
simplex s.s. has been recorded in the North 
Atlantic Ocean, Greenland and up the Pacific 
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Coast to the Aleutian Islands of Alaska (Kuhn et 
al., 2011), A. simplex C in the North Pacific 
along the coast of British Columbia and the 
southern waters below 300 N and A. pegreffi in 
the Mediterranean sea (Mattiucci et al., 1997). 
 
Of the genus Pseudoterranova, P. decipiens A 
has been recorded in the North East Atlantic 
and Norwegian Sea, P. decipiens C in the 
Northwest Atlantic and the Barents Sea, and P. 
decipiens B in the northern waters. Even 
though the distribution limit of these three 
species overlaps in the northern part, they 
seem to use different preferential species of 
sea mammals as their final hosts (Paggi et al., 
1991). 
 
Life cycle in marine mammals and route of 
transmission to humans 
 
The adult nematodes of the family Anisakidae, 
including Anisakis, Pseudoterranova, and 
occasionally other genera, are found in the 
stomach of large marine mammals (seals, sea 
elephants, dolphins, whales, walruses, belugas, 
dolphins, sea bears, and seals etc (Mladineo et 
al., 2019; Shamsi and Suthar, 2016; Najda et al., 
2015; Weitzel et al., 2015; Kuzmina et al., 
2014), that are the final hosts, as well as in 
different species of birds such as pelicans, 
penguins, and herons (Garbin et al., 2019; 
Mattiucci et al., 2010; Shamshi et al., 2009; 
Mattiucci et al., 2008). The biological cycle 
starts when the adult parasites produce 
unembryonated eggs (Smith, 1983), pass in the 
host feces, and embryonate after being 
removed in the water through feces. The first 
larval stage hatches from the embryonated 
eggs and will become free-living second larval 
stage; they are then consumed by small 
crustaceans such as decapods, copepods, and 
amphipods (Anderson, 2000). In the gut of 
these intermediate hosts, they develop into 
third-stage larvae (Baird et al., 2014). 
 
Small crustaceans are marine organisms found 
throughout the ocean and are a fundamental 
link between the parasite and food chain. 
Relying mainly on phytoplankton and, to a 
lesser extent, on zooplankton for their 
sustenance, the small crustaceans contribute to 
the transformation of these into a form more 
suitable for the main diet of larger fishes. When 

different species of fish or cephalopods ingest 
the small crustaceans infected with third-stage 
anisakid larvae, they also become infected with 
the third-stage larvae. The latter parasitizes the 
intestine and other organs in the peritoneal 
cavity and the surrounding muscles, where 
they continue to grow and reach a length of up 
to 3 cm (Anderson, 2000). 
 
If the fish or cephalopods infected with third-
stage larvae are ingested by large marine 
mammals (final hosts), the life cycle is 
completed as larvae mature and adult worms 
remain in the stomach. However, if other 
carnivorous fish or birds consume the infected 
fish or cephalopods, the larvae become 
encapsulated and remain dormant in their 
tissues (paratenic hosts) (Anderson, 2000). 
Humans may also ingest infected fish, squid, 
marine mollusks, and octopus, thus becoming 
accidental hosts. (Armed, 2016). The parasites 
can survive short periods in the human body 
but cannot reproduce (Audicana and Kennedy, 
2008; Baird et al., 2014; Pravettoni et al., 
2012). 
 
Symptoms in humans 
 
Humans can become infected following 
ingestion of a wide range of marine fish or 
cephalopods consumed in a raw state or 
inadequately processed through heating, 
freezing, marinating, smoking, drying, or 
salting, and which were infected with third-
stage anisakid larvae (Bao et al., 2017). 
 
In humans, clinical symptoms appear related to 
the ingested Anisakis spp. and the infected 
organ (Bucci et al., 2013). Different clinical 
pictures of anisakiasis have been recognized 
depending on the localization of the larvae and 
the caused lesions (Audicana and Kennedy, 
2008). If the larvae remain in the 
gastrointestinal tract, the infection tends to be 
mostly asymptomatic; the larvae could be 
expelled through vomiting, coughing, or 
defecation (Acha and Szyfres, 2003; Mattiucci 
et al., 2011). If the larvae migrate from the 
gastrointestinal tract lumen penetrating the 
gastric mucosa (gastric anisakiasis) or the 
intestinal wall (intestinal anisakiasis) or invade 
other ectopic sites such as the throat, different 
types of clinical signs and symptoms occur 



Sci Parasitol 23(1-2):53-64, April 2022 
ISSN 1582-1366 

REVIEW ARTICLE 

 

 

57 

(Acha and Szyfres, 2003; Amin et al., 2000; 
Beaver et al., 1984). 
 
The clinical symptoms of gastric anisakiasis 
usually occur within 1 to 7 hours post-
infection, whereas those of intestinal 
anisakiasis occur within 5 to 7 days post-
infection. In both cases, the symptoms include 
nausea, vomiting, and intense abdominal pain 
(Acha and Szyfres, 2003; Oshima, 1987). 
 
Following the anisakid larvae migration, the 
histopathological examination reveals the 
formation of an eosinophilic granuloma in the 
stomach or intestinal wall. The parasite is 
detected in the mucosa and is often 
surrounded by well-defined or diffuse tumors 
(Acha and Szyfres, 2003; Beaver et al., 1984). 
 
The gastric invasion is more frequently 
associated with Pseudoterranova spp. infection, 
while intestinal invasion is more regularly 
associated with Anisakis spp. (Oshima, 1987; 
Ramanan et al., 2013). 
 
Anisakiasis may also present as a severe 
allergic reaction with clinical symptoms 
ranging from localized edema to urticaria and 
life-threatening anaphylactic shock (Alonso-
Gómez et al., 2004; Audicana et al., 2002; 
Audicana and Kennedy, 2008). 
 
In most of the allergic forms diagnosed in 
Spain, an increased immune response to A. 
simplex has been reported. No allergic 
reactions to other Anisakis spp. have been 
reported. A. simplex allergens that trigger the 
hypersensitive reaction appear to be highly 
resistant to heating and freezing (Audicana et 
al., 2002) procedures that normally destroy the 
nematode larvae. Therefore, humans may be 
sensitized to the allergens of dead parasites. In 
these circumstances, an allergic reaction can 
occur regardless of infection with live parasites 
(Audicana et al., 2002). 
 
Anisakiasis is often misdiagnosed, being 
confused with gastric or peptic ulcer, 
appendicitis, or peritonitis (Acha and Szyfres, 
2003; Oshima, 1987). Currently, it is believed 
that the only effective treatment is the 
endoscopic removal of live larvae and that the 
best preventive measures rely on informing 

consumers about the risks associated with the 
consumption of raw, undercooked, or 
inadequately processed fish and cephalopods 
and how to take the adequate measures to 
prevent this disease. 
 
Epidemiology of anisakiasis in humans and 
marine mammals 
 
Anisakiasis spread across the globe shows an 
increasing trend, being reported not only in 
Asia but also in Europe, the United States, and 
Australia (Aibinu et al., 2019; Amin et al., 2000; 
Anastasio et al., 2016; Bucci et al., 2013; 
Cipriani et al., 2016; D'amico et al., 2014). More 
than 90% of the worldwide cases have been 
reported in Japan (Hochberg et al., 2010), 
followed by Italy (Aibinu et al., 2019; Ivanovic 
et al., 2015; Yorimitsu et al., 2013), The 
Netherlands, Germany (Chai et al., 2005), 
France, Spain (Audicana et al., 2002; Bouree et 
al., 1995) as well as in Canada (Couture et al., 
2003), Chile (Mercado et al., 2001), and New 
Zealand (Paltridge et al., 1984). 
 
The worldwide increase in the number of 
anisakiasis cases in humans over the past 30 
years is attributed to the increasing spread of 
fish infection, improved public health 
diagnosis, local culinary traditions (sushi and 
sashimi in Japan, marinated anchovies in Italy, 
the smoked fish liver in the North Sea, etc.), 
globalization of the local dietary habits and 
greater awareness of anisakiasis infection 
(Aibinu et al., 2019; Bao et al., 2013). Given 
this, seafood trading and retail companies 
should adopt a self-auditing policy or be 
subjected to a visual examination by the 
authorities to detect visible parasites in the 
products planned to be placed on the market. 
This would prevent the placement of the 
apparently infected fishery products in the 
food chain. 
 
Anchovies (Anastasio et al., 2016; D'amico et 
al., 2014), salmon (Bao et al., 2013), herring 
(Cipriani et al., 2016), mackerel (Pekmezci, 
2014), sardine (Rello et al., 2008), 
bonito/skipjack (Soewarlan et al., 2014), hake 
(Mattiucci et al., 2004), mullet (D'amico et al., 
2014), whiting (Llarena-Reino et al., 2012) and 
sea bass (Bernardi et al., 2011) are the marine 
species more frequently involved in human 
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infection with Anisakis spp. Many species of 
Anisakis, including A. simplex and P. decipiens 
are widely found in raw or undercooked 
seafood. The seafood that has been marinated 
(Karl et al., 1994), salted (Van Mameren and 
Houwing, 1970), or smoked (Beldsoe and Oria, 
2001) could also be a source of infection. 
 
The effect and pathogenicity of the anisakid 
nematodes on marine mammals and 
piscivorous birds remain controversial. Some 
authors claim that Anisakis spp. infections do 
not cause severe symptoms in marine 
mammalian hosts (Geraci and St. Aubin, 1987), 
while others have argued that these parasites 
can be harmful to the digestive tract of the 
marine mammals (Abollo et al., 1998; Jefferies 
et al., 1990). 
 
Anisakis spp. infection has also been recorded 
in terrestrial mammals, e.g. in dogs and pigs 
fed with raw fish infected with anisakid larvae. 
Even if some of their symptoms resemble those 
reported in marine mammals, the macroscopic 
examination revealed differences in some 
lesions, such as the presence of fewer 
granulomas in infected pigs (Shamsi, 2014). 
 
Risk factors for human infection  
 
Anisakiasis refers to the pathology explicitly 
caused by the species Anisakis simplex s.s. 
(Pérez-García et al., 2015; Kong et al., 2015; 
Najda et al., 2015) which has the ability to 
migrate more frequently to the muscles of the 
fish due to its high adaptability and 
physiological tolerance; that is why it tends to 
be more frequent in clinical cases in humans 
(Bao et al., 2017; Armed et al., 2016). The 
consumption of fish infected with the larval 
stage L3 of A. pegreffi, Contracaecum 
osculatum, Pseudoterranova azarazi, P. cattani, 
P. decipiens and P. krabbei causes the disease 
known as anisakidosis. 
 
The risk factors consist of the worldwide 
spread of anisakids infection in fish and 
cephalopods, local dietary habits, increasing 
tendency of raw food diet or undercooked 
fishery products, globalization of nutritional 
practices, rising migration of humans and 
spreading of dietary habits, a growing number 
of marine mammals (final hosts of parasite) 

due to preservation programs, a large number 
of fish species that are paratenic hosts for 
Anisakis and Pseudoterranova, and last but not 
least, lack in the general public knowledge of 
seafood borne zoonoses and preventive 
measures (Abollo et al., 2001; D'amico et al., 
2014; McCarthy and Moore, 2000). 
 
The combination of the widespread of Anisakis 
in a large number of fish species (Murrell and 
Fried, 2007) and the growing worldwide 
preference for raw or undercooked fish 
(Broglia and Kapel, 2011) results in a high risk 
of human exposure (Murrell and Fried, 2007). 
 
The highest risk of infection is recorded in 
Japan due to the consumption of traditional 
raw seafood (sushi), as well as in Japanese 
restaurants located outside Japan, where the 
employees may not be aware of the traditional 
preparation and consumption of raw seafood 
(McCarthy and Moore, 2000). The traditional 
consumption of various local seafood such as 
salted or marinated herring in the Netherlands 
and the Scandinavian countries, gravlax in the 
Nordic countries, boquerones in Spain, Lomi-
Lomi salmon in Hawaii, and ceviche in South 
America are also causes of anisakids spread 
across the globe (Baird et al., 2014). In the 
European Union, during 2009-2013, the Rapid 
Alert System for Food and Feed dangers 
reported 333 notifications of parasite 
infections, of which 78.5% were caused by 
Anisakis spp. (RASFF, 2014). In a study of fish 
fillets available on the market in Belgium, 
84.5% of the tested fish were infected with A. 
simplex; pollock had the highest infection rate 
and the most significant number of anisakid 
larvae identified (7.8 larvae/kg fish fillet) 
(Piccolo et al., 1999). The most frequently 
involved host species were Engraulis 
encrasicolus, Merluccius merluccius, Scomber 
scombrus, Lophius spp, Xiphias gladius, and 
Lepidopus caudatus. Since 1996, many cases of 
human infection have been reported in Italy, 
particularly in the southern regions where 
consumption of raw marinated anchovies 
(Engraulis encrasicolus) and sardines (Sardina 
pilchardus) is common (Geraci and St. Aubin, 
1987; Mattiucci et al., 2013; Mattiucci et al., 
2011). The cases of human infection reported 
in Italy were associated with A. pegreffii 
(Fumarola et al., 2009; Mattiucci et al., 2013). 
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An important question to be further 
investigated is whether transmitting the 
anisakid nematodes to humans is possible 
through consuming muscle tissues or only 
through the consumption of the viscera of the 
infected fish. Some studies have shown that 
after the death of the paratenic host, the larvae 
migrate from viscera to muscles and that this 
migration can be enhanced by fish storage or 
processing (Abollo et al., 2001; Hauck, 1977; 
Smith and Wootten, 1978). However, some 
studies failed to prove this post-mortem 
migration of larvae in the paratenic host 
(Cattan and Carvajal, 1984; Roepstorff et al., 
1993). Subsequently, a very important 
question arises: is the removal of fish viscera 
immediately after fishing safe, as a sole method 
for prevention against this zoonosis? 
 
Preventative measures for food 
decontamination 
 
To date, the only effective treatment for human 
anisakiasis is the endoscopic removal of alive 
larvae. Given this, the best preventive measure 
is to increase public awareness of anisakiasis 
and to provide guidelines on the procedures to 
be followed from fishing through retail and 
consumption of raw or undercooked seafood. 
 
Heating and freezing 
 
It is currently known that the anisakid larvae 
are killed by heating at >60°C for at least 60 
seconds or freezing at -20°C for at least 24 
hours (Acha and Szyfres, 2003; Smith and 
Wootten, 1978). 
 
The existing legislation in the European Union 
allows raw fish consumption only after 
decontamination by freezing at -20°C (up to 
the center of their mass), smoking at 
temperatures >60°C, or marinating with 
adequate liquids that can kill the parasite (Reg. 
853/2004, Section VIII, Chap. III, point D) 
(Brutti et al., 2010). The size of the fish and the 
body fat content should be considered for 
correctly calculating the time required for 
adequate heating or cooling temperature to 
reach the center of the fish mass. 
 
According to the U.S. Food and Drug 
Administration guidelines for nematode killing 

in food products, different combinations of 
time and temperature should be used: (i) 
freezing at -20°C followed by a minimum 
maintenance period of 7 days at -20°C (or 
lower); (ii) freezing at -35°C (or lower) 
followed by maintenance at -35°C (or lower) 
for 15 hours; (iii) freezing at -35°C (or lower) 
followed by maintenance at -20°C (or lower) 
for 24 hours (FDA, 2011). 
 
Salting 
 
Salting can be an effective method of 
decontamination and preservation of fishery 
products, but it should be considered that high 
salt concentrations and prolonged periods are 
required. Thus, this method is deemed 
inadequate for seafood sanitation, even though 
A. simplex is generally sensitive to salting 
(Beldsoe and Oria, 2001). In some countries, 
such as Spain, where salted seafood is 
traditionally consumed, The Spanish Agency 
for Food Safety and Nutrition’s scientific 
committee has argued that freezing is not 
necessary for fishery products that have NaCl 
concentration higher than 9% for at least six 
weeks, a salt concentration between 10% and 
20% for four to five weeks or salt 
concentration more than 20% for at least three 
weeks. According to the Food Safety Agency 
AFSSA in France, in traditional or in small 
quantities of seafood products that have salt 
concentration >20%, the parasites become 
inactive within 21 days, while for the salt 
concentration of 15%, 28 days are required. In 
addition, AFSSA reported that fish marinated in 
10% acetic acid and 12% salt for 5 days at 4°C 
and seafood products marinated in 6% acetic 
acid and 12% salt for 13 days at 4 are not 
dangerous for public health (D'Amico et al., 
2014). 
 
Irradiation and hydrostatic pressure 
 
Modern techniques have been developed 
aiming at larval inactivation. These include 
high-dose irradiation (wholesomeness of food 
irradiated with doses ranging between 6 and 
10 kGy) and the application of high hydrostatic 
pressure (200 MPa for 10 minutes or 207 MPa 
for 3 minutes) (Molina-Garcia and Sans, 2002). 
Even though these methods are effective, 
proving the inactivation of parasitic larvae, 
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they have adverse effects on the organoleptic 
properties of the fish (Giarratana et al., 2014). 
The high hydrostatic pressure can negatively 
impact the organoleptic properties and 
determine structural changes in the fish muscle 
(e.g., texture and color change, lipid oxidation), 
which will make the product inadequate 
(Vidacek et al., 2009). 
 
Chemical or natural additives 
 
Of the chemical additives, hydrogen peroxide is 
recognized for its effect against Anisakis spp. 
but its use is forbidden in the European Union 
(Topuz and N, 2017). Regarding the natural 
additives, different studies have shown that the 
natural extracts of essential oils derived from 
Thymus vulgaris, Matricaria chamomilla, 
Melaleuca alternifolia, and Mentha piperita 
proved activity against Anisakis spp. L3 larvae 
(Barros et al., 2009; Giarratana et al., 2014; 
Hierro et al., 2006; Romero et al., 2014). 
 
Conclusion 
 
Anisakiasis is a seafood-borne zoonotic disease 
with increasing worldwide distribution due to 
the globalization of previously local dietary 
habits and the increasing tendency of people to 
experience new cuisines. However, an 
inspection of the raw fish products available on 
the market by competent authorities and 
awareness of anisakiasis to market operators 
and consumers are the best prevention 
strategy against this disease. 
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