
Epidemiology and transmission of cystic echinococcosis 
between Europe and South America

Adriano Casulli 



Zoonotic diseases
[One Health approach: Vet/med sectors]

Neglected Tropical Diseases
[WHO criteria for classification]

Food/water-borne Diseases
[environmental-borne transmission]

Orphan (and rare) diseases
[depending on health settings]

CYSTIC ECHINOCOCCOSIS
ALVEOLAR ECHINOCOCCOSIS

GLOBAL PUBLIC HEALTH CONTEXT



Epidemiology
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Disabling, proteiform and usually benign disease. 
Anatomically isolated cystis (1-30 cm) with expansive growth.

CE: Echinococcus granulosus sensu lato AE: Echinococcus multilocularis

Disease with a high mortality rate
Infiltrative vesicles (0.1-1 cm) with central necrosis 

mimicking a metastasizing tumor

Pastoral/synantropic cycle Sylvatic cycle

CASE DEFINITION in EUROPE = ECHINOCOCCOSIS
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[from Casulli et al. Trends Parasitol. 2019;35(8):663-664].
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CYSTIC ECHINOCOCCOSIS
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11%   Uncommon localizations
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Bone CE

Heart CE Cerebral CE

11%

CYSTIC ECHINOCOCCOSIS (in humans)

• Anatomically isolated, fluid-filled parasitic cyst/s (1-30 cm) 
that grow concentrically, mainly causing compression



Haplotype network. Concatenated seqs of the mit genes

SCOPING REVIEW (2,238 cases of CCE):

• 80.51% primary CCE; 84.07% single CCE cysts
• Mean age 20 years:70.46% children
• CCE cyst rupture: 12.96%; recurrence post-treatment: 9.61%
• Permanent disability: 7.86%; death: 6.21%

SOURCE ATTRIBUTION:

• Comparative molecular analysis: the infection
was caused by E. granulosus s.s. (G3)

• Infection most likely acquired in the family farm

70%

19%

1.5%

11%   Uncommon localizations

MRI/CT



Uncommon Localizations: 11%
(of which 1.5% CCE)

“The proportions of CE cases with uncommon localizations and with
high impact on patients’ lives have been globally neglected and should
be included in the computation of the global burden of CE.”

MRI/CT



Official statistics

CE   AE
Unspecified

echinococcosis



ONLINE FIST: March 2023

Timing: December 2020-2022

Funder: EC (Horizion 2020)

Partners: 20 

Cost: 2.496.126 € (co-funded 50%)

Number of CE cases (1997-2021)

• Cases: 64,745 (40 countries)
• Hospitalizations: 88,432 (8 countries)
• Case Fatality Rate: 1,40%

This study aims to unveil CE epidemiological impact by providing quantitative

measure of number, incidence and trends of human cases during 1997–2021

DATA SOURCES:

• National health reports 
• National hospital records
• TESSy data reports (ECDC)
• Single- or multi-centre case series
• Case reports

• Europe: 0.64/100,000

Annual incidence of CE (1997-2020)



• Estimate for 2023: 1,756 new CE cases/y in Europe

• Estimate for 2023: 1,361 new CE cases/y in EU

TIME-TREND ANALYSIS 
(observed/predicted for 2020-24)

* (p<0·05) 



• CE remains endemic and neglected in many countries in Europe

Annual incidence (2017–19)

• Based on incidences and trends:
Balkans should be considered the current epicentre of CE in Europe



Cross-sectional studies for:

• Active search of CE carriers in endemic areas by portable ultrasound machines
(ACTIVE SURVEILLANCE)

Hidden burden



RAPID HEALTH IMPACT PACKAGE!

• Health education campaigns (population)

• Ultrasound screenings (population)

• Trainings (experts)

• Sampling collection (clinical data)

US 
SCREENINGS

N

ROMANIA 7,461

BULGARIA 8,602

TURKEY 8,618

ITALY 3,274

CHILE 2,439

ARGENTINA 892

PERU 1,181

ALBANIA 3,717

TANZANIA 823

ISS 37,007



• Biggest ultrasound population-based survey (research-based) (2015-16)

Abdominal US screenings on 24,693 people (in 50 villages

and 15 districts/provinces) of Bulgaria, Romania, and Turkey.

Estimate of number of individuals with

(abdominal) CE (in the rural population)

BULGARIA ROMANIA TURKEY

Standardized 
prevalence: 

0.41% 0.41% 0.59% 

N individuals
infected:

7,872
(5,520 - 11,220)

37,229 
(23,405 - 59,166)

106,237 
(33,829 - 330,751)

Timing: 2013-2018

Funder: EC (FP7/Helath)

Total cost: 3.784.916,00 €



E. granulosus sensu stricto
(G1, G3)

E. ortleppi
(G5)

E. canadensis
(G6/7)

E. canadensis
(G10)

77.05%

21.61%1.34%

0.17%

Species (genotypes) of E. granulosus sensu lato in humans (2001-2021)

N=597 
(human cyst sample 

molecularly identified)

Currently unknown: whether different species of E. granulosus s.l. may have different clinical impact on humans



Transmission
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OPEN DEBATE: PATHWAYS of TRANSMISSION

• PARADIGM on TRANSMISSION: Historically considered food-borne disease with dogs posing risk to individuals

• INCREASING CONCERN: hand-to-mouth transmission and community risk

• DON’T KNOW: The relative contribution of transmission by food/water/hand-to-mouth in different epidemiological settings

NEEDED: Integrated approaches, encompassing specifically designed molecular-epidemiological studies

DOGMA: 
LONG LATENT PERIOD (months, years) between infection and the (eventual) appearance of clinical signs: 
Almost impossible to track back source of infection, therefore challenging to identify determinants of disease. 



CE

AE

Potential RISK FACTORS

• Living in endemic rural areas, being dog owner increase risk of infection

• Food-borne pathways of transmission do not significantly increase the risk of infection

Timing: 2012-2015

Funder: EFSA

Total cost: 228.443 €

Published papers: 5

EmIA



• 1,117 lettuces and 480 berries for detection of taeniid eggs DNA

• 12 European countries, Tunisia and Pakistan

LETTUCES
BERRIES

Timing: 2020-2023

Funder: EC (Horizion 2020)

Partners: 20 

Cost: 2.496.126 € (co-fund 50%)

RESULTS

• E. multilocularis DNA: 1.2% lettuces, 5.4% strawberries, 7.3% blueberries in Europe 

• E. granulosus DNA: 1.3% lettuces, 1.5% strawberries, 1.3% blueberries in Europe 



PERITAS
MOLECULAR EPIDEMIOLOGICAL STUDIES on PATHWAYS of TRANSMISSION

and LONG LASTING CAPACITY BUILDING to PREVENT CYSTIC ECHINOCOCCOSIS INFECTION

Main RESEARCH QUESTION:

• Is there a correlation between environmental contamination and CE human infections in different areas?



What is PERITAS:



S1: ULTRASOUND POPULATION-BASED SCREENINGS
CROSS-SECTIONAL study

ARGENTINA

• 892 people screened by US in 2019

• Ñorquinco & Ramos Mexia towns (Rio Negro province)

• Mean prevalence of 4.7% (95% CI 3.2-6.1)

CHILE

• 2,439 people screened by US in 2019

• 13 localities, Limarí province (Coquimbo region)

• Mean prevalence of 1.6% (95% CI 1.1-2.2)

PERU

• 1,181 people screened by US in 2019

• 12 localities (Junin and Huancavelica regions)

• Mean prevalence of 3.7%

N= 4,512

Identification of high endemic clusters with active stages of CE (CE1, CE2, CE3a and CE3b)

Argentina took part only in the US screening stage 

but not in the matrices contamination assessment 

due to administrative and financial restrictions.



US survey

(Coquimbo, CHILE)



JUNIN and HUANCAVELICA regions, PERU

COMMUNITY ECOGRAPHIC PREVALENCE

Canchayllo 22/236 (9.3%)

Pachacayo 1/100 (1%)

San Juan de Pachacayo 9/114 (7.9%)

San Jose de Quero 4/148 (2.7%)

Usibamba 1/108 (0.9%)

Chaquicocha 1/91 (1.1%)

COMMUNITY ECOGRAPHIC PREVALENCE

Huando 3/33 (9.1%)

San José de Miraflores 1/70 (1.4%)

Cachillallas 2/107 (1.9%)

Tinyacclla 0/76 (0%)

Nueva Acobambilla 0/27 (0%)

Vista Alegre 0/71 (0%)

Highest community % of CE  Canchayllo (Ultrasound: 9.3%)



S2: VILLAGE-BASED Surveys for ENVIRONMENTAL SAMPLING of matrices

CASE-CONTROL study  

• MARTICES• MATRICES

HOUSEHOLDS/BACKYARDS
(5 CE case and 15 control)

Judgmental sampling 

PUBLIC AREAS
(3 sites per village)

(Village’s squares; Parks; Outdoor markets) 

VILLAGE X

• Household/backyards (CE not identified: control)

• Household/backyards (CE case identified)

• Public areas: squares/parks (outgroup)

Soil, dogs' feces, vegetables (markets), flies.Soil, dogs' feces, dogs' fur (muzzle & perianal), shoe soles, vegetables



Dog fur Snout/Perianal Shoe sole Dog fecesSoil samples

Public areas:

CE-negative 
CE-positive 
Households/ 
backyards: 

Sampling of Environmental Matrices 
(Canchayllo, PERU)



S3: MOLECULAR IDENTIFICATION of E. granulosus DNA
LABORATORY studies 

• A priori protocols

• Training in Chile [Cristian A. Alvarez Rojas] 

• Collection of samples [sieving, concentration, storing] (Mathis - 1996; Guggisberg - 2020)

• Molecular analysis (Chile): conventional/multiplex PCR (Stefanić - 2004; Trachsel - 2007) 





HOME MESSAGE (PARADIGM SHIFT):

• from “individual risk” to “community risk” in endemic areas
• from “food-borne” to “environmental-borne infection ” (by food, water, hand-to-mouth)

CONCLUSIONS/SIGNIFICANCE 

Results suggest the need for a PARADIGM-SHIFT towards considering CE an 
environmental-borne infection with a “community risk” to which people are exposed 



How EU supports 

veterinary & medical

expertise on Echinococcus
by the

EUROPEAN UNION 

REFERENCE 

LABORATORIES 



Helminths

• Trichinella

• Echinococcus 

• Anisakis

• Opisthorchis

• Taenia

• Ascaris

• Toxocara

Protozoa

• Toxoplasma

• Cryptosporidium

• Giardia

• Entamoeba

• Blastocystis

• Sarcosystis
ACCREDITATION

• since 2006 for ISO/IEC 17025 on general requirements for laboratory testing
• since 2014 for ISO/IEC 17043, on general requirements for proficiency testing providers

(2006 – ongoing)



3) EURL for Public Health on Food-, Water-, and Vector-bone 

HELMINTHS and PROTOZOA (EURL-PH-HP)

(2026-2032)

1) LEGAL MANDATE: Regulation (EU) 2022/2371 on Serious Cross-Border Threats to Health

2) DESIGNATION: Commission Implementing Regulation (EU) 2024/2959

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32022R2371


3) EURL for Public Health on Food-, Water-, and Vector-bone 

HELMINTHS and PROTOZOA (EURL-PH-HP)

(2026-2032)

1) LEGAL MANDATE: Regulation (EU) 2022/2371 on Serious Cross-Border Threats to Health

2) DESIGNATION: Commission Implementing Regulation (EU) 2024/2959

• Echinococcus
(cestodes)

• Trichinella
(nematodes)

• Plasmodium
(protozoa)

• Toxoplasma
(protozoa)

AE
CE

...and other helminths and protozoa (Leishmania,Taenia, Opisthorchis, Schistosoma, etc.) of EU public health relevance…

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32022R2371


ONLINE FIST: June 25, 2025

LAY THE FOUNDATIONS
of the



A new BINARY STAR-SYSTEM is emerging in Europe: 
Two EURLs on PARASITES in a One Health perspective
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