
Zoonosi ittiche tra passato e futuro

Andrea Gustinelli (UNIBO)

Prodotti della pesca: attualità e rischi connessi
Sabato 28 settembre 2019 - Sala Levi -

via Valvassori Peroni, 25 Milano 



During last years an increasing interest for fish-borne parasitic zoonoses due to:

Ø expansion of production and international commercial trade in fishery products

Ø changing of culinary habits towards an increasing consumption of
raw/undercooked/marinated fish

Ø globalization and migration flows across world

INCREASED RISK OF ACQUIRING FISH-BORNE PARASITIC ZOONOSES

800 million people continue to suffer from chronic malnourishment worldwide
Global population is expected to reach 9.6 billion people by 2050 – with a concentration in
coastal urban areas –huge challenge of feeding our planet

Fisheries and aquaculture could play a significant role in eliminating hunger, promoting health
and reducing poverty. Fish continues to be one of the most-traded food commodities worldwide.
It is especially important for developing countries, sometimes worth half the total value of their
traded commodities (FAO, 2014)

Fish-borne parasitic zoonoses



Fish-borne parasitic zoonoses:

- 500 M of human at risk

- Neglected diseases in Public Health for:

- diagnostic difficulties

- sanitary, economic and social impact unknown.

- complex human behaviour

- biology, epidemiology and clinical aspects still poorly known

- Increasing exposure to risk for:

- increasing fish products global trade

- increasing people international movements

- change in human eating habits.



Although currently WHO includes, with regard to zoonotic fish helminths, only
Opisthorchiidae (namely Opisthorchis spp. and Clonorchis spp.) in the priority list of
the foodborne parasites “that could produce a substantive burden of disease”
(Torgerson et al., 2014, Trends Parasitol., 30: 20-26) … it is undeniable that other
fish parasites such as Anisakid nematodes and Diphyllobothriid cestodes should be
taken into account when considering the zoonotic risks linked to European fish
products consumption.

In fact, according to EFSA Scientific Opinion on risk assessment of parasites in
fishery products (European Food Safety Authority, 2010, EFSA J., 8, 1543)…
…all wild fish should be considered at risk of containing any viable zoonotic
parasites if these products are to be eaten raw or almost raw, pointing out the need
to carry out epidemiological surveys on presence/diffusion of zoonotic parasites in
all fishery grounds.

Fish-borne parasitic zoonoses



Zoonotic parasites

Larval stages of Nematodes Anisakidae
of the genera Anisakis and
Pseudoterranova
Larval stages of Trematoda digenea
Opisthorchiidae

Larval stages of Cestoda
Diphyllobothriidae 

Larval stages of Trematoda digenea

Not zoonotic parasites

Larval stages and adults of Nematodes
Anisakidae of the genus
Hysterothylacium

Larval stages of Trematoda digenea

Encysting parasites of Microsporidia e
Myxozoa

Parasites causing skeletal and muscular
deformities: Myxozoa

Crustaceans ectoparasites

Parasites in Fishery products



Regulation CE 2074/05 Annex II, section I:

‘Visible parasite’ means a parasite or a group of parasites which has a
dimension, colour or texture which is clearly distinguishable from fish
tissues.

‘Visual inspection’ means non-destructive examination of fish or fishery
products with or without optical means of magnifying and under good light
conditions for human vision, including, if necessary, candling
‘Candling’ means, in respect of flat fish or fish fillets, holding up fish to a light
in a darkened room to detect parasites

Visual inspection shall be performed on a representative number of
samples. […]

The visual inspection of fish fillets or fish slices must be carried out by
qualified persons during trimming and after filleting or slicing.



Life cycle of Opisthorchis felineus in Italy

FISH-BORNE PARASITIC ZOONOSES IN ITALY



Diphyllobotriasis



Life cycle ofDiphyllobothrium latum / transmission through the trophic chain

Egg

Coracidium

Procercoid larva

Plerocercoid larva

Infection by plercercoid
larvae by the 
assumption of raw or 
undercooked fish
(Italy: carpaccio di 
pesce persico)

Copepod First intermediate host

Second intermedaite hostEuropean perch

Ospiti paratenici

definitive host (man + fish-eating animals)

Adult

Abiotic factors (Wicht et al., 
2009):

Oxygen ()
Temperature (<20°C)

Phosphorous (10-20µl/l)



Even though diphyllobothriidean cestodes, such as Diphyllobothrium stemmacephalum and 
Diplogonoporus balanopterae, may have a nearly cosmopolitan distribution, most species
occur in cold climates.

GEOGRAPHIC DISTRIBUTION OF DIPHYLLOBOTHRIUM (DIBOTHRIOCEPHALUS) SPP.

Scholz et al., 2019



HUMAN DIPHYLLOBOTHRIASIS

Clinical symptoms:

• Subclinical course

• Catharral inflammation of the 

intestine (in the anchored areas)

• Abdominal pain, diarrea, vomit, 

anorexia

• Severe anemia (deficit of vit. B12)

• Symptoms occurrence after many 

year 

• Treatment with Praziquantel  very 

effective (5-10 mg/kg)



Broad fish tapeworms are usually large worms, with the maximum length reaching up to 20 
m. von Bonsdorff (1964) reported a 42 years old Finnish man infected simultaneously with 
16 specimens with a total length of 333 m.

A number of imported cases of ‘exotic’ cestodes, such as the Pacific seal tapeworm
(Adenocephalus pacificus) in Europe and Diphyllobothrium nihonkaiense in Europe, 
western and eastern USA (California, North Carolina), China (Shanghai) and New Zealand 
have recently been confirmed using molecular markers (Kuchta et al., 2015a)

A. Diphyllobothrium dendriticum from humans (modified from Kuchta et al., 2013). B, E, F. Diphyllobothrium latum. Adult
from an experimental infection of a human volunteer (B); plerocercoids in the muscles of perch (Perca fluviatilis), Italy (E); 
fully embryonated eggs from a man (F). C. Adenocephalus pacificus from seal. D. Diplogonoporus brauni (=Ligula interrupta) 
from a man (type material).



Most common intermediate hosts, especially of D. latum, are predatory fish such as
perch (Perca fluviatilis and P. flavescens), pike (Esox lucius), and burbot (Lota lota)
in Europe and pikeperch or walleye (Sander canadensis and S. vitreus) in North
America.



Salmonid Fish
Plerocercoids of Diphyllobothrium cestodes from salmonids have often been
identified as being D. latum. This identification is questionable, especially in the
case of whitefish (Coregonus spp.). It is possible that many, if not most, records
from salmoniform fish (salmon, trout, and whitefish, etc.) actually belonged to other
species

Whitefish (Coregonidae) do not harbor plerocercoids of D. latum, but they are
frequently infected with larvae of other Diphyllobothrium species, especially D.
dendriticum and D. ditremum.

Pacific salmons such as cherry, pink, chum, and sockeye salmon (Onchorhychus
masou, O. gorbuscha, O. keta, and O. nerka, respectively) harbor Diphyllobothrium
nihonkaiense in the northern Pacific Ocean



DIAGNOSIS



Change of eating habits= 
Increasing consumption of raw, undercooked, 

marinated, cold smoked fish products
RISK FACTOR

Risk factors and 
intervention strategies



Diphyllobothriosis is associated with the ancestral habit of eating raw or poorly
cooked fish. Consumption of raw salted or marinated fillets in Baltic or
Scandinavian countries, “carpaccio” (very thin slices of raw fish, also called
“carpaccio di persico” in northern Italy and “carpaccio d’omble chevalier”); “tartare
maison,” made with raw salmon; “poisson du lac fac¸on nordique” in French-
speaking areas of Europe; and “gefilte fish” (balls of finely chopped fish mixed with
crumbs, eggs, and seasonings, cooked in a broth) in Jewish populations. In Latin
America, lightly marinated fish known as “ceviche” (or “cebiche”) (pieces of raw
fish freshly marinated).

Occupational risks are exemplified by the fishermen who have the habit of eating
their fresh catches and by women who taste raw fish under preparation.
Salmons are probably the most common hosts that transmit diphyllobothriosis,
although broad fish tapeworms may also be transmitted by other species



Change of eating habits= 

Increasing consumption of raw, undercooked, 
marinated, cold smoked fish products

RISK FACTOR

Risk factors and 
intervention strategies

Man = subclinical 
disease

DIFFICULT 
DIAGNOSIS & 

CONTROL

Lack of sewage 
depuration

People movement

Multiple definive 
hosts?

Wild reservoirs

Maintenance of 
parasitosis



anno N° casi Località Lago Specie ittica 

1960-1970

1 Varese Maggiore Persico + bottatrice

1 Menaggio Como Persico

1970-1980 1 Bari Anguilla ?

1980-1990 8 Iseo Persico + lavarello

1990-1995

10 - Maggiore -

1 Como Como -

8 - Iseo -

12 Garda -

1996-2000 ? - -

2001 
8 Como Como -

1 Bergamo Iseo -

2002 2 Lecco Como -

2003 3 Lecco Como Persico + lavarello 

2004 
2 Lecco Como -

1 Cosenza ? Salmone 

2005 
1 Assisi Ginevra -

6 Lecco Como Persico + lavarello

1 Bergamo Iseo -

2006 3 Lecco Como -

2007 3 Lecco Como -

2008 
1 Bergamo Iseo -

12 Lecco Como -

2009 12 Lecco Como -

2010 
12 Lecco Como -

1 Milano Como -

Totale casi dal 1960 al 2010: 111 – solo dal 2001 al 2010: 69 (62,2 %)

>200 casi da 1997
a 2002 nei distretti
dei laghi prealpini
(Dupouy-Camet e
Peduzzi, 2004)

>330 casi da 2002
a 2007 nei distretti
dei laghi prealpini
(Wicht B., PhD
Thesis)
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Casi di Difillobotriasi umana in Italia dal 1960 ad oggi

Dati raccolti 
mediante 

questionari a 
ospedali, lab. 
medici, ecc.

2011-2014
8 human cases in Iseo Lake, 
1 case in Maggiore Lake, no 
cases reported from Como 

Lake



The high vagility of animals serving as a
reservoir of adult tapeworms may result
in the dissemination of parasites to new
geographical areas similarly to the import
of fish intermediate hosts such as Pacific
salmons, rainbow trout, or whitefish.
Sporadic human carriers may also cause
a heavy infection load of plerocercoids in
fish populations, even in lakes of
considerable size. Fish are fundamental
reservoirs of Diphyllobothrium because
plerocercoids may survive in their body
from several months up to a few years.
Well-established, new endemic foci of
the disease often originate from
population transfers from infected areas
due to emigrations and war, etc. In such
circumstances, people often retain their
dietary habits, which is indispensable for
the epidemiological cycle of the disease





The problem of water contamination with tapeworms’ eggs is improved by the
ability of most Diphyllobothrium species to mature in non-human hosts. Because
of their generally broad host specificity, their life cycles are maintained in nature
independently from humans. Therefore, dehelminthization of the human
population does not necessarily eliminate the parasite from concerned areas.

Sylvatic cycles involving bears, foxes, seals, gulls, and other fish-eating birds and
mammals probably play a crucial role in water contamination. The close contact
between dogs, cats, and humans may represent a risk of transmitting zoonotic
agents, but some surveys revealed a low infection rate of these hosts



Change of eating habits= 

Increasing consumption of raw, undercooked, 
marinated, cold smoked fish products

RISK FACTOR

Risk factors and 
intervention strategies

Man = subclinical 
disease

DIFFICULT 
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People movement
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hosts?

Wild reservoirs

Maintenance of 
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Suitable fish hosts
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hosts

CONTROL ON FISH 
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THERMIC 
TREATMENTS



Maggiore Lake

Como Lake 481
Perca fluviatilis 367 23.4%

Esox lucius 17 88.2%

Lota lota 17 29.4%

Alosa fallax lacustris 0 -

Coregonus spp. 0 -

Tinca tinca 23 0

Scardinius erythrophthalmus 29 0

Altri ciprinidi 28 0

Iseo Lake 917
Perca fluviatilis 591 9.8%

Esox lucius 10 60%

Lota lota 26 3.8%

Alosa fallax lacustris 128 0

Coregonus spp. 56 0

Tinca tinca 29 0

Scardinius erythrophthalmus 36 0

Altri ciprinidi 41 0

PREVALENCE VALUES FOR D. LATUM IN ITALY

Garda Lake
NEGATIVE



25

Plerocercoid Larva

D. latum



Plerocercoid larvae of D. latum in lateral muscle of European perch



Presence of plerocercoids of D. latum in muscles of pike and
burbot à additional risk factor for human transmission



FISH INSPECTION = 
Dfficult to apply in freswater fishery and 

market

Suitable fish hosts
Role of paratenic 

hosts
CONTROL ON FISH 

PRODUCTS BY 
THERMIC 

TREATMENTS

Change of eating habits= 
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Opisthorchiasis



Opisthorchiasis/Clonorchiasis

- Opisthorchis felineus
1,5 M affected in Eastern Europe

- Opisthorchis viverrini
(species complex)

- Clonorchis sinensis
15 M affected in East Asia

Liver flukes





Lago Trasimeno 

23,5-40% cats

Lago di Bolsena

36,6% cats

Lago di Bracciano
73,3% cats

Crotti e Crotti, 2007; De Liberato et al., 2011; Gustinelli et al., 2010



2003 2005 2007 2007 2008 2009 2010 2011

N° casi 2 8 20 2 2 10 46 20

Luogo 
casi

Perugia Perugia Viterbo Rieti / 
Terni

Viterbo Bomarzo Aosta Viterbo

Prodotto 
ittico

Tinca 
marinata

Tinca 
marinata

Tinca 
marinata

Tinca 
marinata

Tinca 
marinata

Tinca 
marinata

Tinca 
marinata

Tinca 
marinata

Origine 
pesca

Lago 
Trasimeno 
(Bolsena?)

Lago 
Trasimeno
(Bolsena?)

Lago 
Bolsena

Lago 
Bolsena 
(indicato
Piediluco)

Lago 
Bolsena

Lago 
Bolsena

Lago 
Bolsena

Lago 
Bolsena

Luogo 
Consumo

Ristorante Ristorante Privato Ristorante Ristorante Privato Cena 
pubblica

Ristorante

Casi di Opisthorchiasi umana segnalati in Italia dal 2003 ad oggi (110 pubblicati)

Numerosi focolai e casi isolati non pubblicati fanno salire i casi umani a oltre 200

Dal 2015 non si sono verificati nuovi casi umani (Pozio, com. pers.)

(Crotti et al, 2004; 2007; Armignacco et al., 2008; 2013; Traverso et al., 2011 ; Pozio et al., 2013 others)



SECOND INTERMEDIATE HOST

Fish belonging to cyprinids
High prevalence in endemic sites found in several
species of cyprinids (es. 87% in carp from Western
Siberia)
Although several species of cyprinids have been
described as suitable second intermediate hosts of O.
felineus from different endemic countries, so far in Italy
only tench (Tinca tinca) has been found positive from
Bolsena, Bracciano and Vico lakes, always with high
prevalence and intensities.
Unlike infection in snails, the prevalence of infected fish is much greater.
Ninety to 95% of cyprinoid fish species harbor O. viverrini metacercaria. The most
common species of cyprinoid fish were Puntius, Cyclocheilichthys and Hampala.
The intensity of liver fluke infection in fish varies by season, type of water body,
species and individual.



Positivity for Opisthorchis felineus metacercariae in tench from 
lakes of Central Italy

Trasimeno Lake
0%

Bolsena Lake
75-96%

Vico Lake 
100%    

Bracciano Lake 
95,4-100%

(De Liberato et al., 2010; Gustinelli et al., 2011)





FISH-BORNE PARASITES: VISUAL INSPECTION

ANISAKIDAE DIPHYLLOBOTHRIIDAE

OPISTHORCHIIDAE



Nematodes belonging to genus Eustrongylides could be found in the visceral
cavity or encysted on the visceral organs or embedded in muscular tissue of
several fish species such as European perch (Perca fluviatilis) and yellow perch
(Perca flavescens), pumpkinseed (Lepomis gibbosus), guppy (Poecilia reticulata).
Parasitized fish show frequently abnormal abdominal distension due to the huge
dimensions of the parasites

EUSTRONGYLIDIASIS
Big Red Worm Disease

Valid species:

Eustrongylides ignotus

E. excisus

E. tubifex



Eggs of Eustrongylides spp. Are very strong and resistant. They can survive in water several
months. Form egg to infecting L3 stage last 3-4 months. The whole life cycle could last from
115 days to almost 1 yr.



Definitive hosts are fish-eating birds.
Eggs are shed in aquatic environments,
ingested by a benthic tubificid oligochaete
and after 2 moults the parasite develop in
infecting L3 larva.
Some author from USA claim that the
passage in the invertebrate could be
jumped.

EUSTRONGYLIDIASIS



Eustrongylidae worms are long, rolled in spiral pattern and red brilliant in colour
for the hemoglobin content.
If benthofagous fish were ingested by predatory fish, the parasites could migrate
in muscular tissue.
This localization lead to the typical subcutaneous lesions.

EUSTRONGYLIDIASIS



Zoonotic potential ?:
8 human cases worldwide



Life cycle of Anisakis spp. – transmission through the trophic chain

Egg

2nd- 3rd 
Larval stage

Crustaceans Euphasiacea - Intermediate hosts

- paratenic hostsFish eating plancton

Piscivorous fish - paratenic hosts

Definitive Host = 
Marine mammals

Adult parasite 
in the gut

Consumption 
of raw and 
undercooked 
fish

3rd Larval stage

3rd Larval stage

3rd Larval stage

Embryonated 
egg

Man = 
accidental host



Mattiucci et al., 2018



Cipriani et al., 2017
Anisakis pegreffii (Nematoda: Anisakidae) in European anchovy Engraulis encrasicolus
from the Mediterranean Sea: fishing ground as a predictor of parasite distribution

All the examined larvae (547 of 3202) were identified as
Anisakis pegreffi



Mladineo and Poljakb (2014). 
Ecology and Genetic Structure of Zoonotic Anisakis spp. from Adriatic Commercial 
Fish Species

Anisakis pegreffii (95.95%) and Anisakis simplex sensu stricto (4.05%)

Mladineo et al. (2012). Prevalence of Anisakis pegreffi in anchovies was 76.1%



Mattiucci et al., 2018



Mattiucci et al., 2018







From 1996, 73 human cases of Anisakiasis are reported in Italy



Regulation CE 2074/05 Annex II, section I:

‘Visible parasite’ means a parasite or a group of parasites which has a
dimension, colour or texture which is clearly distinguishable from fish
tissues.

‘Visual inspection’ means non-destructive examination of fish or fishery
products with or without optical means of magnifying and under good light
conditions for human vision, including, if necessary, candling
‘Candling’ means, in respect of flat fish or fish fillets, holding up fish to a light
in a darkened room to detect parasites

Visual inspection shall be performed on a representative number of
samples. […]

The visual inspection of fish fillets or fish slices must be carried out by
qualified persons during trimming and after filleting or slicing.



‘D.   REQUIREMENTS CONCERNING PARASITES

1. Food business operators placing on the market the following fishery products 

derived from finfish or cephalopod molluscs:

(a) fishery products intended to be consumed raw; or

(b) marinated, salted and any other treated fishery products, if the treatment is 

insufficient to kill the viable parasite;

must ensure that the raw material or finished product undergo a freezing 

treatment in order to kill viable parasites that may be a risk to the health of the 

consumer.

2. For parasites other than trematodes the freezing treatment must consist of 

lowering the temperature in all parts of the product to at least:

(a) – 20 °C for not less than 24 hours; or

(b) – 35 °C for not less than 15 hours.

EU Regulation 1276/2011



EU Regulation 1276/2011
3. Food business operators need not carry out the freezing treatment set out in 
point 1 for fishery products:

(a) that have undergone or are intended to undergo before consumption a heat 
treatment that kills the viable parasite. In the case of parasites other than 
trematodes the product is heated to a core temperature of 60 °C or more for at 
least one minute;

(b) that have been preserved as frozen fishery products for a sufficiently long 
period to kill the viable parasites;

(c) from wild catches, provided that:

(i) there are epidemiological data available indicating that the fishing grounds of 
origin do not present a health hazard with regard to the presence of parasites; and

(ii) the competent authority so authorises;



3. Food business operators need not carry out the freezing treatment set out in point 
1 for fishery products:

(d) derived from fish farming, cultured from embryos and have been fed exclusively 
on a diet that cannot contain viable parasites that present a health hazard, and one 
of the following requirements is complied with:

(i) have been exclusively reared in an environment that is free from viable parasites; 
or
(ii) the food business operator verifies through procedures, approved by the 
competent authority, that the fishery products do not represent a health hazard with 
regard to the presence of viable parasites.

4. 
(a) When placing on the market, except when supplied to the final consumer, fishery products referred to in 
point 1 must be accompanied by a document issued by the food business operator performing the freezing 
treatment, stating the type of freezing treatment that the products have undergone.

(b) Before placing on the market fishery products referred to in points 3(c) and (d) which have not undergone 
the freezing treatment or which are not intended to undergo before consumption a treatment that kills viable 
parasites that present a health hazard, a food business operator must ensure that the fishery products 
originate from a fishing ground or fish farming which complies with the specific conditions referred to in one 
of those points. This provision may be met by information in the commercial document or by any other 
information accompanying the fishery products.

EU Regulation 1276/2011







Crescita blu = strategia a lungo termine per sostenere una 
crescita sostenibile nei settori marino e marittimo



1. Misure specifiche di politica marittima integrata:
a. conoscenze oceanografiche, per migliorare l’accesso alle 
informazioni sui mari
b. pianificazione dello spazio marittimo, per garantire una gestione 
efficace e sostenibile delle attività in mare
c. sorveglianza marittima integrata, per permettere alle autorità di 
avere un quadro più chiaro di ciò che accade in mare.

2. Strategie relative ai bacini marittimi, per garantire la migliore 
combinazione possibile di misure volte a promuovere una crescita 
sostenibile, tenendo conto dei fattori climatici, oceanografici, 
economici, culturali e sociali:
a. Mare Adriatico e Mar Ionio
b. Oceano Artico
c. Oceano Atlantico
d. Mar Baltico
e. Mar Nero
f. Mar Mediterraneo
g. Mare del Nord

3. Approccio mirato alle attività specifiche:
a. acquacoltura (sito "Pesca")
b. turismo costiero
c. biotecnologie marine
d. energia degli oceani
e. estrazione mineraria nei fondali marini



ACQUACOLTURA



ACQUACOLTURA





Aquaculture is a key component of both the Common Fisheries Policy and
the Blue Growth agenda. In consultation with stakeholders, the Commission
has identified the main priorities to facilitate its sustainable development:

Funding to support the sustainable development of aquaculture is available through the 
European Maritime and Fisheries Fund (EMFF).

The Multiannual Plans and all documents referred to here are available on EU Aquaculture Online: 
http://ec.europa.eu/fisheries/cfp/aquaculture/



PARASITIC ZOONOSES IN AQUACULTURE
EFSA Panel on Biological Hazards (BIOHAZ)

Scientific Opinion on risk assessment of parasites in fishery products



Is Anisakis in farmed fish a risk?



If farmed fish have a chance to enter the natural food web

Increasing risk of being infected by larval helminths which are 
potentially pathogenic to consumers

Zoonotic parasites in aquaculture

Journal of Fish Diseases, 2014, 37, 135-140



Zoonotic risk are often strictly connected with management
problems/difficulties:

Feeding programs not well tailored to the farm/fish population

Creation of different size classes 

Lack of continous surveillance plans specifically aimed at assessing 
the presence/absence of zoonotic helminths 



Consumer Driven Production:
Integrating Innovative Approaches for Competitive and
Sustainable Performance across the Mediterranean
Aquaculture Value Chain

EU FUNDED PROJECTS IN FISH SECTORS WITH 
UNIBO AS PARTNER

Integrating BOMOSA cage fish farming system in reservoirs, 
ponds and temporary water bodies in Eastern Africa

Aquaculture in Developing Countries  INCO – DEV Project

Thematic issue: FOOD SECURITY

Specific context: Aquatic farming systems



The Department of Veterinary Medical Sciences of
UNIBO is involved as a partner in the European
Project H2020 ParaFishControl.





The UNIBO research group involved in ParaFishControl is from the Fish
Pathology Lab (Service of Transmissible Diseases and Veterinary Public
Health) of the Department of Veterinary Medical Sciences (DIMEVET)
and has a long term research expertise on food-borne parasitic
zoonoses, with main reference to fish-borne zoonoses, and on diagnosis
and epidemiology of transmissible diseases of aquatic animals.

Prof. Maria Letizia Fioravanti marialeti.fioravanti@unibo.it
Prof. Monica Caffara monica.caffara@unibo.it
Dr. Andrea Gustinelli andrea.gustinelli2@unibo.it
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Turbot European seabassGilthead seabream Atlantic salmon Carp Rainbow trout

Surveillance of farmed fish species
Marine aquaculture Freshwater aquaculture



- Planned samplings for the 1st round
survey: 4 ESB & GSB farms

- 3 farms inThyrrenian Sea

- 1 farm in Southern Adriatic Sea

- Planned samplings for 2nd round survey:
2 ESB & GSB farms

- 1 farm inThyrrenian Sea

- 1 farm in Ligurian Sea

A seasonal periodicity was applied (65 specimens/species/farm/season) to reach a
statistically significant amount of fish (258) at the end of the survey for each fish farm (CL
99%, MoE 4-8%).

Planned samplings for marine fish farms



3 farms in northwest Italy (endemic area for
Diphyllobothriasis)
1 farm in central Italy (endemic area for
Opisthorchiasis)
1 farm in northeast Italy (highly RBT productive area -
zoonotic freshwater fish helminths not reported from
these area)

Planned samplings in the 1st round survey: 5 RBT
farms

Planned samplings for the 2nd round survey: 2 RBT
farms
1 farm in northwest Italy (endemic area for
Diphyllobothriasis)

Highly RBT 
productive 

area

Planned samplings for trout farms

1 farm in northeast Italy with presence of risk factors favouring the
transmission of parasites with an indirect cycle



Our proposed solution: Risk map

NO ZOONOTIC 
PARASITES HAVE 

BEEN FOUND IN THE 
EXAMINED FISH

9333 fish examined:
- 642 GSB and ESB imported 
from Greece, Turkey and Croatia
- 1480 runts

+ 270 smoked fillets from farmed
Atlantic Salmon



NO ZOONOTIC PARASITES HAVE BEEN FOUND IN THE EXAMINED FISH

Results of the survey

Smoked farmed Atlantic Salmon from Spanish, 

Italian and French supermarkets

(n=270)

Whole portion-sized fresh farmed fish (ungutted)

from Spanish, Italian and French supermarkets

European sea bass Gilthead seabream

(n=290)                               (n=352) 





Results of the survey

larva of Hysterothylacium fabri in one farmed sea bass



DIAGNOSTIC TOOLS: UV-PRESS METHOD

https://www.youtube.com/watch?v=W5CNmvFcbO8

PARASITE, FP7 project: http://parasite-project.eu/

https://www.youtube.com/watch?v=YCn4-zEOSZk&t=3s

PARAFISHCONTROL, H2020 project https://www.parafishcontrol.eu

http://parasite-project.eu/didactic/Workshop_UV-
Press_en_web.pdf

Currently employed solutions

https://www.youtube.com/watch?v=W5CNmvFcbO8
http://parasite-project.eu/
https://www.youtube.com/watch?v=YCn4-zEOSZk&t=3s
https://www.parafishcontrol.eu/
http://parasite-project.eu/didactic/Workshop_UV-Press_en_web.pdf


qPCR and/or Isothermal PCR (AZTI)

LF RPA Assay for the detection of Anisakis simplex: Test line (T); Internal Control line (C). Negative Template control (NTC)

DIAGNOSTIC TOOLS: RAPID AND PORTABLE ANISAKIS
DETECTION METHOD

For the very first time it is possible to identify Anisakis simplex (excluding DNA isolation)
within 15 minutes! This cheap, portable, and user-friendly kit could become a valuable tool in
the future to certify that fish farmed in the EU is grown in an environment free of Anisakis.



DIAGNOSTIC TOOLS: MULTIPLEX PCR FOR 
DIGENEAN METACERCARIAE

Ps=Pseudamphistomum truncatum, 
Me=Metorchis spp., 
Ap=Apophallus spp.,

Mt=Metagonimus, 
OF=Opisthorchis felineus. 
Molecular marker 100 bp.

Apophallus spp. 
Metagonimus spp. 

Pseudamphistomum truncatum

Metorchis spp. 

Opisthorchis felineus 



Expected benefits for the industry (I)

Improvement of image of European Aquaculture products after assessing
as negligible the zoonotic risk due to parasites (as already done for
Atlantic salmon) - results already presented to national & international
conferences, fairs, industry forums and ongoing publications in
international journals

Possible exemption from the freezing treatment which is mandatory for
fish products intended to be consumed raw/undercooked (as already
done for Atlantic salmon)

More cost-effective modelling of autocontrol and surveillance plans in fish
farms/industry on the basis of the evidence resulting from these mapping:
decrease of number of fish to be sampled and examined



Current status … 

According to the EFSA Scientific Opinion on risk assessment of parasites in fishery
products (2010) and the Commission Regulation (EU) No 1276/2011, so far the
risk of fish-borne zoonotic parasites transmission to human is negligible only for
farmed Atlantic salmon Salmo salar. For the other farmed species in European and
Mediterranean aquaculture data are not enough significative to define or not a
similar situation.

The results of the survey carried out in PFC Project
allow to assess as negligible the risk of zoonotic
parasites in European farmed fish species, similarly
to Atlantic salmon



1 – REGULATORY FRAMEWORK AMENDEMENT

Based on the results coming from
ParaFishControl project, policy makers will be
called to implement and upgrade the «Hygiene
Package»

Direct involvement of national and European
Associations of Fish Producers and national
Authorities (ex. Ministry of Health in Italy)

… and next steps



2 – AUTOCONTROL SYSTEM

Design and write out a “Good practice
handbook”

Refinement of internal HACCP taking in
account the risk factors for zoonotic
parasites and the methods and diagnostic
tools for their detection

… and next steps



…and next steps

3 – LABELLING STRATEGY


