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› Multicriteria decision analyse
– Number of global foodborne illnesses
– Global distribution (number of regions)
– Acute morbidity severity (disability weight)
– Chronic morbidity severity (disability 

weight)
– Fraction of illness that is chronic (%)
– Case-fatality ratio (%)
– Likelihood of increased human burden (%)
– How relevant is this parasite/food pathway 

for international trade?
– What is the scope of impact to 

economically vulnerable communities? 

Ranking Global versus Europe
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Surveillance in human and animals in Europa

1. Echinococcus multilocularis
2. Toxoplasma gondii
3. Trichinella spiralis
4. Echinococcus granulosus
5. Cryptosporidum spp. 
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1996: is E.multilocularis present 
in foxes in the Netherlands?



Em in foxes and AE in humans the Netherlands

Zuid Limburg surveillance foxes 
2002–2003: 12.8% (95% CI: 9.4–17.2%) 
2005-2006:  11% (95% CI: 7-18%)   R0 1.6
2012-2013:  59.0% 95% CI: 43-74%) 37 worms per fox

No surveillance data after 2013 in Limburg 
EURL-Parasites 6-7 November Rome 2020-2023



› Contamination rate of commercially grown berries 
– 220 berry samples from fruit producers in the endemic area of Limburg
– Soil and fecal samples from same berry plots 
– Camera traps  foxes observed on 43% of fruit farms

› Current prevalence and spread of Em in foxes
– Foxes provided by hunters
– Magnetic capture qPCR & intestinal scraping technique 

› Comparison of human seroprevalence in and 
outside of endemic area

› Geographic origin of Em in the Netherlands
– EmsB typing

E. multilocularis in the Netherlands (PhD Laura Derks)
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Echinococcus findings in 2023-2024
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Horse. E. equinus in a horse after autopsy.  Lesions in liver. Confirmed by RIVM. 
Horse imported from UK (February 2023).

Dog. E. multilocularis in fecal material after routine testing by a vet. Confirmed by RIVM
Dog stayed of 1 dog 2-3 months in Switzerland. Treatment and retest negative. 
(September 2023)

Dog. Alveolar echinococcosis in a dog . Liver punctate positive with qPCR E. 
multilocularis. Dog originates from southern Limburg. Treatment, still alive (November 
2023)

Gorilla. Vet in Zoo reports gorilla with illness, ddx AE. Serology positive, after autopsy 
lesions in liver. RIVM confirmed  qPCR positive;  serology confirmed wit Em 18 ELISA/blot.
(September 2024). ZOO located in southern Limburg. Visit and plan for screening/source



EURL-Parasites 6-7 November Rome



Trichinella in wildlife in the Netherlands
Risk assessment for public health 
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Foxes:
Sluiters et al. 1972
1969–1971: prevalence 2.8%, n=106

Van der Giessen et al., 1998
1997–1998: prevalence 3.9%, n=276 

Franssen et al., 20
2010-2013: prevalence 0.27%, n=369

T. spiralis: wild boar, raccoon dog
T. britovi: fox
T. pseudospiralis: wild boar
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Overview wildlife samples tested 2023-2024
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International Cie for Trichinellosis

EU legislation 1375/2015 and ISO-NEN 18743 reference  
method. Digestion and confirmation: microcopy and 
multiplex-PCR/sequencing

Pigs controlled housing: no individual carcass control; 
surveillance and auditing. Risk assessment to support

Pigs non controlled housing: individual carcass control in 
and in horses and susceptible animals for human 
consumption (harmonised guidelines WOAH, FAO/WHO 
and EU)

Trichinella control in meat animals

Harmonised with guidelines from WOAH/FAO/Codex Alimentarius



Controlled housing:

Effective to prevent 100% human trichinellosis cases compared to non-controlled 
housing.

Testing pigs from controlled housing does not contribute to public health.

Non-controlled housing: 

Trichinella testing of these pigs (and wildlife) prevents 98.6% of human trichinellosis 
cases.

But is meat inspection/digestion sensitive enough?

ICT /ISO : Detection 1-3 larvae per gram based on infectious dose of at least 100 larvae in 
consumption of 100gram meat to prevent  human trichinellosis

Conclusions

Risk assessment of human trichinellosis | ICT 2019
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Risk based surveillance and control 



EURL-Parasites 6-7 November Rome

Some thoughts 
Dose response of Trichinella in humans

Even  doses between 10-100 larvae in pigs can result in human trichinellosis



ICT-16 Belgrad 2023

Surveillance in food-
producing animals by serology



Serology in pigs for surveillance 

Validation of serological assays:
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These are very low correlations, indicating 
that the predictive value of serology for actual 
infection in meat is low
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