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Echinoccus 

granulosus

Intermediate hosts = ruminants, pigs, equids, human

Final hosts = canids

Adult and egg of E. granulosus

Hydatid cysts

ECHINOCOCCUS GRANULOSUS        Cystic echinococcosis (CE)



ECHINOCOCCUS GRANULOSUS        Cystic echinococcosis (CE)

WHO 2030 roadmap to end the neglect 

of NTDs

• Annual global burden at 19,300 deaths

• Approximately 871,000 disability-adjusted life years

(DALYs)

Impact of CE on human health 

• The total annual cost of CE is estimated at 3 billion US

dollars, including costs to humans and livestock

• quality of meat, milk and wool affected

• reduced birth rate

• delayed performance and growth

• post-mortem rejections of infected organs at slaughtering

Impact of CE on the livestock industry

Impact of CE on global economy 



Deplazes, Rinaldi et al., Adv Parasitol. 2017

Distribution of E. granulosus

Cystic echinococcosis (CE) has a worldwide distribution with high prevalence in

communities where pastoral activities predominate, as the Mediterranean areas



Cystic echinococcosis in Campania region (southern Italy)

Prevalence = 51.2%

Cyst fertility= 24.5%

Genotypes = G1-G3
Capuano et al., Vet Parasitol, 2006; Cringoli et al., Geospat

Health, 2007; Rinaldi et al., Parasitol Res, 2008; Maurelli et al.,

Parasitol Res, 2009.

1999-2009

Prevalence = 10.5%

Cyst fertility = 20.6%

Genotypes = G1-G3

Prevalence = 10.4%

Cyst fertility = 0%

Genotypes = G1-G3

Echinococcus granulosus

sensu stricto



ECHINOCOCCOSIS CONTROL

Integrated Approach – One health multidisciplinary and multi-institution efforts

2010

2019

2020

2021

2022

2023

2024

2025

Intervention Strategies in the Mediterranean Area 

Campania 

region

Since 2010 the Campania regional government have boosted and financed “EchinoCamp”, a control programme

aimed at developing an integrated approach to control CE in animals and in humans.

 Characterized by different tasks based on livestock surveillance at slaughterhouses, early diagnosis in dogs and

sheep, targeted deworming of dogs and outreach activities.



Integrated Approach – One health multidisciplinary and multi-institution efforts

Surveillance

Prevention

Treatment

Education
Treatment of 

not-owned

dogs and 

vaccination of 

lambs were not

included

Deworming of owned dogs



Cringoli et al., Nature protocols, 2010Cringoli et al., Veterinary Parasitology,2021

FLOTAC - TechniquesEchinoCages



Since 2021, the control of CE in ruminants in Campania has been officially

included as a mandatory task in the annual regional planning document

(DPAT) of the veterinary services (AASSLL)

EPIDEMIOLOGICAL SURVEILLANCE

Activities at slaughterhouses

PROCEDURES 

ON FARM

DOG TREATMENT SHEEP ULTRASOUNDVaccination

sheep

ACTIVE SURVEILLANCE PASSIVE SURVEILLANCE



19 positive to Taenia spp.

25 positive to E. granulosus

39 co-infections

Taenia spp. 267 bp

Echinococcus granulosus 117 bp

Multiplex PCR (Trachsel et al., 

Parasitology, 2007)

Milbemax®  tab

Providean Hidatec EG 95®

No. 

Lambs

Vaccinated

(2 doses) 

(Procedura)

No. 

Lambs

vaccinated

(2 doses)  

(Open Day)

2022 395 0

2023 447 0

2024 979 334

2025

Ongoing… 1252 216

No. Dogs 

analyzed

No. Dogs 

positive to 

Taeniidae

2022 160 8

2023 219 9

2024 557 33

2025

Ongoing…

511 33

0.5 mg/kg milbemycin oxime

5 mg/kg praziquantel



The number of cysts per animal decreased and most cysts were small and calcified.

Nocerino et al., 2024. Acta Tropica, 255:107240

Epidemiological updates



Acronym: ECHINO-SAFE-MED

Project Title: New sustainable tools and innovative actions to control cystic ECHINOcoccosis in sheep farms in the

MEDiterranean area: improvement of diagnosis and SAFEty in response to climatic changes

Coordinator: University of Naples Federico II (UNINA)

No. of years: 4 years (May 2021 - May 2025)

PRIMA Projects are financed through a combination of funding from PRIMA

Participating States and contribution from the EU through Horizon 2020

PROVIDEAN® HIDATEC EG95

FTA cards

Mini-FLOTAC

Vaccines
Anthelmintics

GPS collars

PRAZIQUANTEL



Italy: University of Naples Federico II (UNINA); Istituto

Zooprofilattico Sperimentale del Lazio e della Toscana

(IZSLT)

Algeria: Ziane Achour University of Djelfa (UZAD)

Greece: Vet Res Institute Hellenic Agricultural

Organisation (VRI-HAO)

Tunisia: National School of Veterinary Medicine, Sidi

Thabet (ENMV)

France: Agence Nationale de Sécurité San. Alim.,

Envir. et du Travail (ANSES)

Partners

Switzerland: University of Zurich (UZH)

Australia: University of Melbourne (UoM)

External Advisors



ECHINO-SAFE-MED:  PERT diagram



Diagnostic tools for early detection of CE in sheep

ELISA TEST (Kronenberg et al., Pathogens, 2022)

• E. granulosus s.s. vesicle crude antigens (EgVC), obtained from fertile

cysts of infected sheep liver, were used in ELISA to evaluate their

diagnostic performance.

• Very low specificity due to cross-reactivity with other parasites (e.g.

T. hydatigena, F. hepatica) compared to that obtained using human sera

SKIN TEST (Piegari et al., 2025, In press)

Sheep inoculated with different E. granulosus antigens at different dilutions:

- Crude antigen of in vitro cultivated vesicles, EgVC antigen

- Vesicle fluid of in vitro cultivated vesicles, EgVF antigen

- Antigen from protoscolices, EgP antigen

- Antigen from cyst fluid, EgCF antigen

ECOGRAPHY (ULTRASOUND)

US Sensitivity = 92.4%; Specificity = 85.6%

Reducing the effects of logistic difficulties to improve the use of this 

technique for CE diagnosis in field conditions

(Borriello et al.,Animals, 2021; Mercaldo et al., Vet. 
Parasitol., 2025)



Surveillance activities for CE in the Mediterranean area

 Deepening the epidemiological data on CE in ruminant intermediate hosts

and identification of the high-risk endemic areas in Mediterranean basin

 Identification of the practices in use that potentially allow the spread of CE

in four countries of the Mediterranean basin (Algeria, Greece, Italy and

Tunisia)

 Assessing the knowledge attitudes of shepherds towards CE



Field Activities >500 sheep

Surveillance of CE in sheep 

Collection of FTA cards

Ultrasound

Necroscopy



Country No. FTA Cards 

collected

No. FTA Cards 

analyzed

Italy 263 263

Greece 207 207

Tunisia 50 50

Algeria 50 35

Surveillance of CE in sheep and in dogs

Microsatellite analyses were performed on FTA Cards

collected, to describe genetic diversity of E. granulosus

sensu stricto

Examples of the electrophoretic profiles 

obtained for one                   E. granulosus s.s.

sample for three of the selected loci.

Faecal samples collection and copromicroscopic analysis,

using Mini-FLOTAC technique, for detecting and counting

Taeniidae eggs

ITALY

• No. faecal samples analysed = 145

• No. faecal samples positive to Taeniidae eggs = 8

• Prevalence = 5.5%

Aliquots to ANSES (either pos or neg) 

Country No. Dog faeces 

collected 

No. Dog faeces

analyses

Italy 145 145

Greece 240 240

Tunisia 87 87

Algeria 200 200



Tecnovax Sanidad Animal

Buenos Aires, Argentina

10,000 doses of Providean Hidatec

EG95 for ITALY

received in December 2021

Control activities: Vaccination of lambs
      

             Ministero della Salute 
DIREZIONE GENERALE DELLA SANITA’ ANIMALE E DEI FARMACI VETERINARI 

                                                  Uff. 3 – 4 – 8 DGSAF 
 

Registro – Classif:                                                                       

 

Allegati: 0                                                                                                                              

Giunta Regionale della Campania 

Direzione Generale per la Tutela della Salute 

ed il Coordinamento del Sistema Sanitario 

Regionale 

Unità Operativa Dirigenziale Prevenzione 

e Sanità Pubblica Veterinaria 

Sede legale: 

Via S. Lucia, 81 

80132 Napoli 

Sede operativa: 

Centro Direzionale Isola C 3 

80143 Napoli 

flussi.veterinaria@pec.regione.campania.it 

 

PCF Roma-Fiumicino 

Sede 

sanvet-rm@postacert.sanita.it 

 

Azienda Sanitaria Locale di Salerno 

Dipartimento di Prevenzione 

Servizi Veterinari 

C.so Umberto I 

Contrada Felzia 

84028 Serre (SA) 

protocollogenerale@pec.aslsalerno.it 

 

Azienda Sanitaria Locale di Avellino 

Dipartimento di Prevenzione 

Servizi Veterinari 

Via Circumvallazione, 77 

83100 Avellino 

protocollo@pec.aslavellino.it 

 

e, p.c.: 

 

Università degli Studi di Napoli Federico II 

Dipartimento di Medicina Veterinaria  

e Produzioni Animali 

 
 

Trasmissione elettronica  
N. prot. DGSAF in Docspa/PEC 

 

0015889-01/07/2021-DGSAF-MDS-P

Parassitologia e Malattie Parassitarie del 22 gennaio 2021, allegata all’istanza in parola, 

che ha evidenziato la particolare situazione sanitaria; 

 

VISTO il “Piano vaccinale per il risanamento dell’Echinococcosi Idatidosi in allevamenti 
ovini e caprini in aree endemiche della Regione Campania. Supporto Tecnico-scientifico 
al personale AA.SS.LL. per le attività territoriali”, allegato all’istanza in parola, 
predisposto dall’Università di Napoli Federico II – Dipartimento di Medicina Veterinaria e 

Produzioni Animali Zootecniche - Unità di Parassitologia e Malattie Parassitarie; 
 

TENUTO CONTO dell’assenza, in via immediata, di disponibilità in Italia e negli altri 

Paesi dell’Unione Europea di vaccini autorizzati ad uso veterinario, aventi le stesse finalità 

d’uso del vaccino in parola; 

 

RITENUTO necessario consentire l’importazione del vaccino regolarmente autorizzato 

nel Paese terzo di provenienza, limitatamente ai fini del trattamento degli animali 

interessati, per consentire l’attuazione del piano vaccinale sopra richiamato;   

 

AUTORIZZA 
 

la Regione Campania - Direzione Generale per la Tutela della Salute ed il 
Coordinamento del Sistema Sanitario Regionale - Unità Operativa Dirigenziale 
Prevenzione e Sanità Pubblica Veterinaria, con sede legale in Via S. Lucia, 81 - 80132 

Napoli e sede operativa in Centro Direzionale Isola C 3 - 80143 Napoli, ad importare, in 

più consegne, dall’Argentina (Ditta di provenienza e di produzione: Tecnovax Sanitad 
Animal – Luis Viale 2853 – Buenos Aires – Argentina) n. 17.000 (diciassettemila) dosi 

del vaccino ad uso veterinario denominato PROVIDEAN HIDATEC EG 95 (principio 
attivo: proteina ricombinante EG 95), regolarmente autorizzato nel Paese terzo di 

provenienza, da impiegare, con le modalità previste dalla normativa vigente, 

esclusivamente per la vaccinazione contro l’echinoccoccosi, presso allevamenti di ovini 
e caprini, ubicati nelle Province di Avellino e Salerno, al fine di dare attuazione al 
“Piano vaccinale per il risanamento dell’Echinococcosi Idatidosi in allevamenti ovini e 
caprini in aree endemiche della Regione Campania. Supporto Tecnico-scientifico al 
personale AA.SS.LL. per le attività territoriali”, predisposto dall’Università di Napoli 

Federico II – Dipartimento di Medicina Veterinaria e Produzioni Animali Zootecniche - 

Unità di Parassitologia e Malattie Parassitarie. 

 

La Regione Campania - Direzione Generale per la Tutela della Salute ed il Coordinamento 

del Sistema Sanitario Regionale - Unità Operativa Dirigenziale Prevenzione e Sanità 

Pubblica Veterinaria comunicherà, con almeno un giorno lavorativo di anticipo, ogni 

arrivo del vaccino in argomento al Posto di Controllo Frontaliero di Roma-Fiumicino 

 
Il suddetto vaccino dovrà essere ritirato all’Aeroporto di arrivo da personale qualificato 

della Regione Campania - Direzione Generale per la Tutela della Salute ed il 

Coordinamento del Sistema Sanitario Regionale - Unità Operativa Dirigenziale 

Prevenzione e Sanità Pubblica Veterinaria”, appositamente incaricato e dovrà essere 

trasportato nel rispetto delle indicazioni contenute nella Circolare n. 16 del 20 luglio 1994 

prot. n. 400.2/113.2/82/3193 di questo Ministero, come aggiornata e integrata da Circolare 

n° 3 dell’8 maggio 2003 prot. n. 400.3/113.2/82/2662.  

Via Federico Delpino, 1 

80137 Napoli 

dip.medicina-veterinaria-prodan@pec.unina.it 

 

                                                                

 

                                                                        

Oggetto: autorizzazione per l’importazione in I talia di organismi patogeni: vaccino 
ad uso veterinario non registrato in I talia denominato PROVIDEAN HIDATEC EG 
95. 
 

IL DIRETTORE GENERALE 

 

VISTA l’istanza della Regione Campania - Direzione Generale per la Tutela della Salute 

ed il Coordinamento del Sistema Sanitario Regionale - Unità Operativa Dirigenziale 

Prevenzione e Sanità Pubblica Veterinaria, prot. n. 2021.0213412 del 20 aprile 2021 (prot. 
arrivo n. 0009906-21/04/2021-DGSAF-MDS-A), come integrata da istanza prot. n. 

2021.0217819 del 22 aprile 2021 (prot. arrivo n. 0011849-12/05/2021-DGSAF-MDS-A), 

tendente ad ottenere il rilascio della preventiva autorizzazione sanitaria per l’importazione 

dall’Argentina, in più consegne, del vaccino ad uso veterinario non registrato in Italia 

denominato PROVIDEAN HIDATEC EG 95 destinato ad essere utilizzato, previo 

stoccaggio presso l’Azienda Sanitaria Locale di Salerno – Dipartimento di Prevenzione – 

Servizio Veterinari, con sede in C.so Umberto I - Contrada Felzia - 84028 Serre (SA), per 

la vaccinazione contro l’echinoccoccosi, presso allevamenti di ovini e caprini, ubicati nelle 

Province di Avellino e Salerno, al fine di dare attuazione al “Piano vaccinale per il 
risanamento dell’Echinococcosi Idatidosi in allevamenti ovini e caprini in aree endemiche 
della Regione Campania. Supporto Tecnico-scientifico al personale AA.SS.LL. per le 
attività territoriali”, predisposto dall’Università di Napoli Federico II – Dipartimento di 

Medicina Veterinaria e Produzioni Animali Zootecniche - Unità di Parassitologia e 

Malattie Parassitarie; 

 

VISTO il decreto del Presidente della Repubblica 8 febbraio 1954, n. 320, art. 66; 

 

VISTO il decreto legislativo 13 dicembre 1996, n. 674, art. 1, comma 2, lettera c); 

 

VISTO il decreto legislativo 6 aprile 2006, n. 193, art. 8, comma 1, lettera a); 

 

VISTA la Circolare del Ministero della Sanità 20 luglio 1994, n. 16 prot. n. 

400.2/113.2/82/3193, come modificata ed integrata da Circolare 8 maggio 2003, n° 3 prot. 

n. 400.3/113.2/82/2662; 

 

VISTA la nota del Ministero della sanità prot. 600.3/SP.40/5261 del 14 novembre 2002, 

come aggiornata con nota prot. DGSAF 0007652-P-15/04/2013; 

 

VISTA la nota del Ministero della salute prot. DGSA 0002336-P dell’8 febbraio 2011; 

 
VISTA la relazione tecnica predisposta dall’Università di Napoli Federico II – 

Dipartimento di Medicina Veterinaria e Produzioni Animali Zootecniche - Unità di 

Prof. Marshall Lightowlers

(University of Melbourne – Australia)



Vaccination of lambs



DEVELOPMENT OF A STRATEGY FOR DEWORMING NOT OWNED DOGS

The potential role of not-owned dogs in 

contaminating the environment by shedding 

worms or eggs is a critical issue in the control 

of CE and other zoonoses (FAO, 2014).

Evaluate the 

composition of baits
1

2

3

4

5

Evaluate the durability and 

palatability over time of different

type of baits
Evaluate the integrity 

resistance from different 

heights

Evaluate the acceptance of 

the baits from stray dogs

Identification of bait 

consumers (stray 

dogs and wildlife) 

PRELIMINARY TRIAL

Test suitable baits for the treatment of stray dogs

BAITING ASSESSMENT TRIAL ON FIELD

Validation of the use of the baits tested in extra-urban 

area (near the CE positive sheep farms)

Stray dogs



PRELIMINARY TRIAL FIELD TRIAL 

Baits’ acceptability by not owned dogsIntegrity,  attractiveness, palatability (%)

of the baits over time, and mechanical resistance

DOUBLE BAITS

REMOVAL 
photos

APPROACH 
photos

MOVEMENT 
photos



 Collecting data on animal movements and behavior 

using geospatial technologies and GPS dataloggers 

applied to sheep and dogs

 Based on the home range of the animals a potential 

scheme for the delivery of praziquantel-laced baits 

for the treatment of not owned dogs gravitating 

around the grazing area was designed

Usefulness of geospatial technology in supporting parasite control strategies to 
reduce disease transmission



Delivery of anthelmintic PZQ baits

These results highlight the importance of including, in the CE control strategies, the 

treatment of not-owned dogs and other canids in the grazing areas

• The faecal samples of canids falling outside the Minimum Safe Convex Polygon

(MSCP) of six farms tested positive for Taeniidae eggs at T0 (start of the intervention)

• The molecular analysis showed that all faecal samples were positive to E. granulosus.

Since the second treatment, none of the fecal samples, analyzed every 2 months, tested

positive for Taeniidae eggs



Capacity building, dissemination, exploitation and communication activities

- Standard Operating Procedures (SOPs), training videos and

dissemination material shared among the partners and uploaded on

Youtube and website

- Exchange of Staff Members (i.e. 15 among Professors, Post-Doc, PhD

students and master students)

- Training School

- Posters/brochures translated into five languages (English, French,

Greek Arabic and Italian)

- Dissemination meetings with veterinarians, farmers and school-aged

children

- Presentations at national/international congresses



microRNAs (miRNAs) could be used as diagnostic and therapeutic targets 

to enhance control programs for Cystic Echinococcosis

 Exploding area of research that is

generating considerable scientific

interest and funding opportunities

Pepe et al., Trends in Parasitology, 2025

Spoke 5 Inflammatory and Infectious

Task 4.2 Identification and characterization of non-

coding RNA [small interfering RNAs (siRNAs),

microRNAs (miRNAs) and long non-coding RNA

(lncRNA)] implicated in different parasitic stages of

Echinococcus granulosus.

The final aim is to identify new potential targets for

the early diagnosis and treatment of cystic

echinococcosis.

PNRR CN3 - Spoke 5 - Task 4.2 – Task Leader: UNINA



microRNA (miRNA, miR)

 First miRNAs discovered 

in Caenorhabditis 

elegans: lin-4 and let-7 

(Lee et al., Cell, 1993)

• The miRNAs functions and characteristics make them very

attractive for target-specific treatment of diseases, as well

as for the diagnosis

• Alteration of intracellular miRNAs expression has been

associated with many pathological conditions, e.g. oncological

pathologies, Alzheimer’s etc.

miRNAs have been explored as diagnostic biomarkers and therapeutic targets in 

various infectious diseases



Reviewed in Habibi et al., 2023.  

Expert Rev Mol Diagn, 23: 885-94.

Expressed miRNAs in different

components of hydatid cyst
A total of 167 mature miRNAs in E. granulosus

(different stages) are documented in the 

miRBase database (www.mirbase.org)

http://www.mirbase.org/


During E. granulosus infection, parasite-

derived miRNAs are released into circulation

from mammalian cells and tissues and can be

stably detected in the plasma or and serum

of infected hosts, even without the presence

of parasites in the blood circulating system

Not only cellular but also circulating miRNA

= early diagnosis of CE

Analysed at the organism level in a larval-stage

cestode model, demonstrating its central role

in the establishment of successful infection in

the experimental host

Involved in parasite development and host 

parasite interaction 

= Potential therapeutic target

Diagnostic and Therapeutic Targets 



Collection of 
biological samples

Identification of 
miRNAs and 

evaluation of their
level of expression

Cell culture: 
Identification of  

miRNAs role in E. 
granulosus

lifecycle

Research steps

1) Hydatid cyst collection (water buffaloes, cattle, sheep, goats, humans). Different typology (fertile/sterile etc)

2) Collection of E. granulosus eggs and adults

3) Total RNA extraction

4) Bioinformatics analysis and identification of miRNA most present in the various stages of development

5) Real-Time PCR to quantify miRNA identified

6) Cell cultures overexpression/silencing miRNA to identify the role in the biological cycle of E. granulosus

 Diagnostic marker (especially for sheep)

 Therapeutic target

Task 4.2 - Study Design

Hydatid cysts E. granulosus eggs E. granulosus adults

Main steps



Collection of biological samples

Hydatid cysts

• Sheep, goats, cattle and water buffaloes were screened for the

presence of hydatid cysts during the ordinary slaughterhouse

activities

• Germinative membranes and hydatid liquid (containing vital

protoscoleces) were sampled and stored for the RNA extraction

E. granulosus eggs

• Screening of faecal samples for the detection of Taeniidae eggs

• Multiplex PCR to identify E. granulosus (Bowles and McManus,

International Journal for Parasitology, 1993)

• Aliquots of E. granulosus eggs for RNA extraction



Total RNA extraction is carried out for all biological samples collected

Only samples with a good quality of RNA extracted (e.g. concentration, 260/280 and

260/230 ratios and no nucleic acid degradation) are used for further analysis

RNA extraction, identification and evaluation of miRNA level expression

in each development stage of E. granulosus

RNA SAMPLES

Bioinformatics analysis and identification of

miRNAs most present in each development

stage of E. granulosus (Germinative

membranes, protoscoleces, eggs)

Evaluation through Real-Time PCR

of the levels expression of the most

important miRNAs identify in

literature (miR-71, miR-125, miR-

10 and let-7) in our samples



Preliminary results – Sample collection

Animal 

Species*

Germinative 

membranes

(Fertile cysts)

Protoscoleces Germinative 

membranes

(Sterile cysts)

Sheep 66 66 17

Cattle 0 0 27

Water buffalo 4 4 9

Total 70 70 53

To date:

937 faecal samples analyzes 

53 positive to Taeniidae 

20 positive only to E. granulosus

• Taenia spp 267 bp

• Echinococcus granulosus 117 bp

• Echinococcus multilocularis 395 bp

Only Sterile cysts!

INTERMEDIATE HOSTS – Hydatid cysts DEFINITIVE HOSTS - Eggs

To date:

> 3000 animals screened
123 positive to CE 

45 samples (germinative membranes, protoscoleces, eggs) were selected for bioinformatic analysis

*No goats resulted positive to CE

(Trachsel et al., Parasitology, 2007)
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TOP 10 miRNAs

The results on hydatid cysts showed the presence of 169 mature miRNAs

The 3 most abundant miRNAs are:

 egr-miR-10a-5p

 egr-let-7-5p

 egr-miR-71-5p

- miRNA 10a-5p resulted the most abundant with over

2,000,000 and 300,000 reads expressed respectively in Small

RNA libraries from protoscoleces and cysts of E. granulosus.

- No differences of miRNAs presence were found between

animal species (sheep, cattle and water buffalo).

Preliminary results – Bioinformatic analysis

! Bioinformatic analysis on E. granulosus eggs is still ongoing



Differential Expression Analysis

Preliminary results – Bioinformatic analysis

Heatmap Distances
PCA (Principal component analysis)

 38 Samples

 3 conditions: Fertile, Sterile, 

Protoscoleces

 3 ruminant species: sheep, 

cattle, water buffaloes

Heatmap Expression



Differential Expression Analysis: Comparison Protoscoleces vs Sterile membranes

Preliminary results – Bioinformatic analysis

3 down- regulated

21 up-regulated

miRNAs Base mean Fold Change PADJ

egr-miR-10240-5p 173,2627 -20,9174 2,76E-07

egr-miR-4989-3p 1049,854 -2,37378 0,002815

egr-miR-9-5p 5613,743 -2,22079 0,006513

egr-miR-2c-5p 140,979 1,927532 1,18E-06

egr-miR-3479a-3p 1196,39 1,887539 0,002815

egr-miR-124b-3p 174,4296 1,886974 0,002815

egr-miR-4989-5p 145,4578 1,647932 0,002815

egr-miR-8-3p 25,09782 1,72649 0,002815

egr-miR-2a-3p 1120,663 2,149147 0,002994

egr-let-7-3p 293,6827 1,578332 0,006628

egr-miR-87-5p 225,3361 1,8356 0,00732

egr-miR-7b-3p 38,24587 1,801538 0,00732

egr-miR-124a-3p 48,67281 1,816394 0,008065

egr-miR-71-5p 15144,87 1,343511 0,008699

egr-bantam-3p 7226,981 1,441625 0,011317

egr-miR-125-5p 948,596 1,861841 0,011317

egr-miR-125-3p 71,66744 1,684876 0,014748

egr-miR-10232-3p 10,32128 2,138402 0,018616

egr-miR-133-3p 42,25157 1,891206 0,023525

egr-miR-10450-3p 28,10387 1,596814 0,023835

egr-miR-10230-5p 96,28447 1,39832 0,028217

egr-miR-61-5p 41,41247 1,578358 0,028217

egr-miR-133-5p 6,704414 2,224892 0,035773

egr-miR-2b-3p 1504,124 1,483393 0,047306

24 miRNAs differentially expressed



Preliminary results – Real-Time PCR 

Sterile vs Fertile Sterile vs ProtoscolecesNo differences

Fertile vs Protoscoleces

NO statistically significant 

differences of miRNAs 

level expression were 

found between the 

different species (p>0.05)
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egr-let-7-5p
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BLOOD SAMPLING IN INTERMEDIATE HOSTS FOR THE EARLY DIAGNOSIS OF CE

Species No. of serum

samples

Type of cysts

Water 

buffaloes

4 Sterile

Cattle 9 Sterile

Goats 4 Sterile/Fertile

Sheep 14 Sterile/Fertile

Ongoing….

miR-2, miR-9, let-7 and miR-71 

Orsten et al., Journal of Helminthology, 2021;

Orsten et al., Parasitology research, 2022;

Orsten et al., Fabad Journal of Pharmaceutical Sciences,2023; 

Karami et al., Acta Parasitologica, 2023;

Evaluation through RealTime and Digital PCR



miRNAs investigated:

miRNA 71, Let-7

miRNA 2 and miRNA 9

Preliminary Results – Circulating miRNAs

Slight positivity to 

miRNA 71 in a highly 

positive sheep serum

Prof. Chiara Bazzocchi

Dr. Chiara Stocchero

Ongoing….



 Cell cultures overexpression/silencing miRNA to identify the role in the biological cycle of E. granulosus

GENOMIC and TRANSCRIPTOMIC AND EXPRESSION ANALYSIS OF CODING GENES IN THE 

METACESTODE STAGE of Echinococcus multilocularis

FUTURE STEPS AND PERSPECTIVES: 

Institute of Hygiene and Microbiology, University of Wurzburg, Germany

RNA interference (vs miRNA mimics ) 

to target genes involved in protoscoleces

development

Prof. Klaus Brehm



 Integrated control programs such as EchinoCamp have proven

effective in reducing CE prevalence in southern Italy

 ECHINO-SAFE-MED has expanded these efforts to a

Mediterranean level, building strong cooperation among countries

 miRNA research is opening new frontiers for early diagnosis and

RNA-based therapy, represent promising steps towards reducing

the burden of CE

Although much progress has been made, continuous surveillance, the

involvement of all stakeholders, and the One Health perspective

remain essential to achieve sustainable control of CE

CONCLUSIONS
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