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

Neglected Tropical Diseases
[WHO criteria for classification]

Food/water-borne Diseases
[environmental-bornetransmission]

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

CYSTIC ECHINOCOCCOSIS
ALVEOLAR ECHINOCOCCOSIS

GLOBAL PUBLIC HEALTH CONTEXT



Epidemiology
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Disabling, proteiform and usuallybenigndisease. 
Anatomically isolatedcystis(1-30 cm) with expansive growth.

CE: Echinococcusgranulosus sensu lato AE: Echinococcusmultilocularis

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

mimicking a metastasizingtumor

Pastoral/synantropiccycle Sylvaticcycle

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



70%
19%

11%   Uncommon localizations

19%70%

Bone CE

Heart CE Cerebral CE

11%

CYSTIC ECHINOCOCCOSIS (in humans)

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



Haplotypenetwork. Concatenatedseqsof the mit genes

SCOPING REVIEW(2,238cases of CCE):

Å80.51%primaryCCE; 84.07%singleCCEcysts
ÅMeanage20years:70.46%children
ÅCCEcystrupture: 12.96%; recurrencepost-treatment: 9.61%
ÅPermanentdisability: 7.86%; death: 6.21%

SOURCE ATTRIBUTION:

ÅComparativemolecular analysis: the infection
wascausedby E. granulosuss.s. (G3)

ÅInfectionmost likelyacquiredin the family farm

70%

19%

1.5%

11%   Uncommon localizations

MRI/CT



UncommonLocalizations: 11%
(of which1.5%CCE)

ά¢ƘŜproportionsof CEcaseswith uncommonlocalizationsand with
high impactonǇŀǘƛŜƴǘǎΩliveshavebeengloballyneglectedand should
beincludedin the computationof the globalburdenof CE.έ

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 ú (co-funded 50%)

Number of CEcases (1997-2021)

ÅCases: 64,745(40 countries)
ÅHospitalizations: 88,432(8 countries)
ÅCase FatalityRate:1,40%

Thisstudyaimsto unveilCEepidemiologicalimpactby providingquantitative

measureof number,incidenceandtrendsof humancasesduring1997ς2021

DATA SOURCES:

ÅNational health reports 
ÅNational hospital records
ÅTESSydata reports (ECDC)
ÅSingle- or multi-centre case series
ÅCase reports

ÅEurope: 0.64/100,000

Annual incidence of CE(1997-2020)



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

ÅEstimatefor 2023:1,361 new CE cases/y in EU

TIME-TREND ANALYSIS 
(observed/predictedfor 2020-24)

* (p<0·05) 



ÅCEremainsendemicandneglectedin manycountriesin Europe

Annual incidence (2017ς19)

ÅBasedon incidencesandtrends:
Balkansshouldbe consideredthe current epicentreof CEin Europe



Cross-sectional studies for:

ÅActive searchof CE carriersin endemicareasby portableultrasoundmachines
(ACTIVE SURVEILLANCE)

Hidden burden



RAPID HEALTH IMPACT PACKAGE!

ÅHealth education campaigns (population)

ÅUltrasoundscreenings(population)

ÅTrainings(experts)

ÅSampling 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



ÅBiggest ultrasound population-based survey (research-based) (2015-16)

Abdominal US screeningson 24,693 people (in 50 villages

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

Estimateof numberof individuals with

(abdominal)CE (in therural 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: 3.784.916,00ú



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 cystsample 

molecularlyidentified)

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

ÅPARADIGMon TRANSMISSION: Historicallyconsideredfood-bornediseasewith dogsposingriskto individuals

ÅINCREASINGCONCERN: hand-to-mouth transmissionandcommunityrisk

Å5hbΩ¢KNOW: Therelativecontributionof transmissionby food/water/hand-to-mouth in different epidemiologicalsettings

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

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



CE

AE

Potential RISK FACTORS

ÅLivingin endemicrural areas, beingdogowner increaseriskof infection

ÅFood-bornepathwaysof transmissiondo not significantlyincreasethe riskof infection

Timing: 2012-2015

Funder: EFSA

Total cost: 228.443ú

Publishedpapers: 5

EmIA



Å 1,117 lettucesand 480berries for detection of taeniid eggs DNA

Å 12European countries, Tunisia and Pakistan

LETTUCES
BERRIES

Timing: 2020-2023

Funder: EC (Horizion 2020)

Partners: 20 

Cost: 2.496.126 ú (co-fund 50%)

RESULTS

ÅE. multilocularisDNA: 1.2%lettuces, 5.4%strawberries, 7.3%blueberries in Europe 

ÅE. granulosusDNA: 1.3%lettuces, 1.5%strawberries, 1.3%blueberriesin Europe 



PERITAS
MOLECULAR EPIDEMIOLOGICAL STUDIES on PATHWAYS of TRANSMISSION

and LONG LASTING CAPACITY BUILDING to PREVENT CYSTIC ECHINOCOCCOSIS INFECTION

Main RESEARCH QUESTION:

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


