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Slovenia



Echinococcus multilocularis is a small 
parasitic tapeworm belonging to the 
family Taeniidae and is the etiological 
agent of alveolar echinococcosis (AE), 
one of the most severe zoonotic 
helminthic infections worldwide. 

Echinococcus multilocularis is 
morphologically defined as a small 
(approximately 1.2–4.5 mm in length), 
segmented tapeworm with a doubly 
armed scolex, radially striated eggs, and a 
larval stage forming a proliferative, 
alveolar hydatid structure characteristic 
of alveolar echinococcosis.

Echinococcus multiocularis adult cestoda between 
intestinal villi (Vergles Rataj and Posedi, 2007)

Echinococcus multiocularis – anterior end 
(Vergles Rataj and Posedi, 2007)



With a known distribution across the 
northern hemisphere throughout North 
America, Asia and Europe. 
Its complex life cycle involves wild canids 
(mainly foxes) as definitive hosts, which 
harbour sexually reproducing adult 
worms, and small mammals (mainly voles
as Microtus spp. and Arvicola spp.) as 
intermediate hosts in which the larval 
stage (metacestode) develops. 



Humans act as accidental intermediate hosts after ingesting parasite 
eggs through contaminated food, water, or soil, leading to hepatic 
lesions that mimic malignant tumors.
This parasite is known to cause at least 18,000 new human cases of 
alveolar echinococcosis (AE) per year, and is considered one of the 
three most impactful food- and water-borne parasitic zoonoses 
worldwide.
Recent studies indicate expanding geographic ranges, driven by 
anthropogenic factors such as urbanization of red fox populations and 
environmental changes that increase human exposure to parasite eggs.



First finding of a metacestode of E. multilocularis 
in forest rodent (Apodemus flavicollis) in Slovenia

(Brglez and Kryštufek, 1984).





Between 2002 and 2005, 428 small intestines of red foxes (Vulpes 
vulpes) were examined for adult Echinococcus multilocularis worms 
using the parasitological washing out method.

2.6% (11 foxes) prevalence was confirmed (Vergles Rataj et al., 
2010).

This is the first extended research reporting on the presence of E. 
multilocularis in the Slovenian fox population.Fox carcass, abdominal cavity (Posedi, 2005)

Fox intestine (Posedi, 2005)



NESTED PCR
73 samples from previous research were examined also by nested PCR 
method. Some of them were stool samples and other adult E.multilocularis
samples. 9 of them were positive and were also sequenced by Sanger 
method. All sequences were the same. 

PCR I – PCR II. M marker, 1 – feces fox No. 269, 2 - feces fox 330, 3 - feces 
fox No. 397, 4 - feces fox No. 386, K+ - DNA from cestoda E. multilocularis



In 2022 molecular methods were used assess the 
prevalence of the tapeworms Echinococcus 
multilocularis, E. canadensis, and E. granulosus
sensu stricto in the stool of red foxes (210), wolves 
(42), golden jackals (39), martens (18), lynxes (2), 
badgers (2), and otter (1). Red foxes (29.1%) and 
golden jackals (18%) were positive for E. 
multilocularis (EM), while all other animals were 
negative for all Echinococcus species tested in this 
study. Statistical analysis showed that the prevalence 
of EM is associated only with the region where the 
sample originated. Central and south regions of 
Slovenia have a higher EM prevalence and risk of 
infection. Due to habitat expansion and an 
increasing population, golden jackal may soon 
become an important source for human infection with 
EM (Bandelj et al., 2022).



Alveolar echinococcosis in nutria (Myocastor coypus) 
(Križman et al., 2022)



METHODS

Sample collection
Fresh fox carcasses from hunting families from all over Slovenian territory/ Hunting grounds with a special 
purpose (from 2022-) were collected at National veterinary Institute unites in different regions of Slovenia. 

Veterinary pathologists there prepared the samples of last part of the intestines (anal part) in special sealed 
plastic bags and brought them to our laboratory in cooling boxes. 

Sample preparation
The samples were frozen under -70 °C for at least 10 days before the preparation. Later the samples were thawed 
and 2g of stool including intestinal mucosa from each sample were transferred into 2ml safe lock tubes. 

1ml of InhibitEX Buffer (Qiagen) was added to each stool sample and thoroughly homogenized. The suspensions 
were heated to 70-95 °C for 10 minutes and then they were put on dry ice until frozen (few minutes). This step 
was repeated for 3 times to be sure to crack the potential parasitic eggs. 

IMPORTANT STEP !!



METHODS
DNA extraction

DNA extraction was performed by QIAamp Fast DNA Stool Mini Kit following manufacturers instructions. About 200 µl 
of DNA was eluted in ATE Buffer and stored at -20 °C. 

Real-Time PCR
The Real Time PCR was performed from each sample using commercial ParoReal Kit Echinococcus multilocularis
(Ingenetix) adding internal positive control, DNA from a positive a positive stool and a negative control (purified water). 
Sensitivity: 
Limit of detection: LOD95%=5 copies/reaction (smallest number of copies of target DNA which can be detected in 95% of 
cases).ParoReal® Kit Echinococcus multilocularis has a slope of -3.411 ± 0.02662 and a R2 of 0.9971.
Specificity: 
To investigate potential cross-reactivity, primers and probes were analyzed for potential homologies to currently 
published sequences. Specificity of primers and probes were validated in silico by carrying out the basic local alignment 
tool (BLAST) against the NCBI database. This also validated the detection of so far known Echinococcus multilocularis
strains. No relevant sequence variabilities were observed in the primer and probe region. No cross-reactions have been 
observed. The kit is specific for Echinococcus multilocularis.

The PCR was performed on QuantStudio5 machine (Thermo Fisher Scientific). 



2021

165 samples of red fox stool sampled throughout Slovenia were examined by real-time PCR method 
for presence of E. multilocularis DNA. 49 samples were confirmed positive (29.51%).

RESULTS



Hunting grounds with a special purpose
In Slovenia, "Hunting grounds with a special 
purpose" are designated areas managed 
separately from regular hunting grounds and 
are operated by specialized entities for 
focused game management, research, 
education, and breeding purposes. There are 
currently 8 such special purpose hunting 
grounds in the country which include almost 
10% of all Slovenian area.

These grounds aim to implement sustainable 
hunting practices, contribute to wildlife 
conservation, and support scientific, 
educational, or breeding activities beyond 
ordinary game management. 



Parasitosis – Wild life 2022

Legend
Parasitosis 2022_E. multilocularis
    22 samples (foxes)
    5 positive (foxes)

22.7 % 
prevalence 
in foxes



Parasitosis – Wild life 2023

Legend
Parasitosis 2023_E. multilocularis
    191 samples (186 foxes, 2 badgers, 3 jackals)
    5 positive (foxes)

17.7 % 
prevalence 
in foxes



Parasitosis – Wild life 2024

Legend
Parasitosis 2024_E. multilocularis
    184 samples (180 foxes, 4 jackals)
    23 positive (foxes)

12.8 % 
prevalence 
in foxes



Summary 

Echinococcus multilocularis is a very important food born parasite in 
Slovenia.

Monitoring in wildlife is of high importance. 

To date the prevalence in the last 4 years in staying constant. Some 
differences can be observed due to seasonal changes of fox and voles 
populations.

The population of foxes and other potential hosts in Slovenia is 
expanding and getting closer to urban areas. 



Thank you to our 
Parasitology Team <3

Dr. Janez Posedi 
Tatjana Pačnik
Martina Germek
Maja GorišeK



Thank you 
for your 
attention!
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