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Adriano Casulli

The burden of CE and AE in Europe

• WHO Collaborating Centre for the Epidemiology, Detection and Control of Cystic and Alveolar Echinococcosis; 

• European Union Reference Laboratory for Parasites (EURLP), 

Department of Infectious Diseases, ISTITUTO SUPERIORE DI SANITÀ (Rome, Italy) 

Clinical

observations

Official statistics

Symptomatic (non specific)

Paucisymptomatic

Asymptomatic Majority of the 

observation did’t

reach medical

attention

The invisible portion: Health, social and economic consequences

Underreporting / misreporting 
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OFFICIAL BURDEN 

in EUROPE

“EU report on trends and sources of zoonoses, zoonotic agents and food-borne outbreaks (2017)”
EFSA Journal 2018;16(12):5500

Echinococcus granulosus sensu lato

CYSTIC ECHINOCOCCOSIS

Echinococcus multilocularis

ALVEOLAR ECHINOCOCCOSIS

CASE DEFINITION in Europe = ECHINOCOCCOSIS
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Prevalence in ANIMALS of E. granulosus s.l., UE (2013-17), N=939,719

“EU report on trends and sources of zoonoses, zoonotic agents and food-borne outbreaks (2017)”
EFSA Journal 2018;16(12):5500

Echinococcus granulosus genotype/species in Europa

EFSA Journal, 2016

Bulgaria, France, Greece, Hungary, Italy, Portugal, Romania, Serbia, Spain 
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• 827 confirmed cases of HUMAN 

“echinococcosis” (0,19/100.000). 

“EU report on trends and sources of zoonoses, zoonotic agents and food-borne outbreaks (2017)”
EFSA Journal 2018;16(12):5500

CLINICAL and EPIDEMIOLOGICAL 

OBSERVATIONS

in EUROPE

(from scientific literature)
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Prevalence of Echinococcus multilocularis in red and Arctic foxes in Europe 

National NUTS 1

Regional

Human alveolar echinococcosis in Europe?

Historical map of the discovery 

of the first cases of AE

“The estimated number of new [human] AE cases in Western 

and Central Europe […] is in the range of 170-200 per year”
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“EU report on trends and sources of zoonoses, zoonotic agents and food-borne outbreaks”
EFSA Journal 2018;16(12):5500

HUMAN “echinococcosis” 

• 21,050 HDRs (to 12,619 CE patients)

• 901 human CE cases/year (min-max = 480-1,583)

ITALY 
(2001-2014)
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≈ 800 cases/y (CE/AE)

≈ 39.000 hospitalizations (CE):

• 14-y: 21.050 in Italy (Piseddu et al., 2017)

• 10-y: 3.790 in France (van Cauteren et al., 2016) 

• 16-y: 14.010 in Spain (Herrador et al., 2016)

?

HIDDEN BURDEN 

in EUROPE
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• Biggest cross-sectional study research-based (ultrasound population surveys)

• Aims to estimate: prevalence, cyst stage distribution, number of infected individuals

• First "original research" ever published by “THE LANCET Infectious Diseases” on 

echinococcosis

AREA, SAMPLE SELECTION and CASE DEFINITION

• Districts selected with mid-range average annual hospital incidence of CE;

• US by convenience sampling;

• Consensus protocol & case definition/cyst staging (WHO-IWGE);

• US lesions assessed by 2 sonographers during screening;

• Re-evaluation by a core team.
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Abdominal US screenings on 24,693 people in a total of 50 villages and 15

districts/provinces of Bulgaria, Romania, and Turkey. 

STUDY AREA and SAMPLE

Demographic characteristics of the 

study sample                 vs            reference population 

Establishment of a prospective case retrieval system
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The crude % of CE infection was

adjusted with direct standardisation by

sex and age group by the 2015 country’s

rural population

Adjusted % of abdominal CE at national level

Conservative estimate of number of individuals* that may be affected with 

(abdominal) CE (in the rural population) 

BULGARIA ROMANIA TURKEY

7,872 (5,520 - 11,220) 37,229 (23,405 - 59,166) 106,237 (33,829 - 330,751)

Active cysts 3,374 (1,398 - 8,129) 15,004 (8,432 - 26,683) 34,798 (17,505 - 69,109)

Inactive cysts 4,498 (2,395 - 8,439) 22,225 (11,180 - 44,132) 71,439 (15,941 - 316,737)

[42,9%]               [40,3%]                                           [32,8%]

* estimated by multiplying the adjusted prevalence by the 2015 rural population;

Invisible portion
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≈800 AE/CE cases/y

≈ 45.000 CE cases

estimated in 

Bulgaria and Romania

“EU report on trends and sources of zoonoses, 

zoonotic agents and food-borne outbreaks”

Bulgaria
Underestimation:

• Romania 700 folds

• Bulgaria 10 folds

http://www.who.int/neglected_diseases/en/

http://www.who.int/neglected_diseases/en/
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Situation of Cystic Echinococcosis
around the world

• David Heath (New Zealand)

• National Control Program of Cystic 
Echinococcosis in New Zealand.

• Cystic Echinococcosis in Australia

• Cystic Echinococcosis in China
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The Hydatid Program

1.  Dogs do not eat livers and lungs. Dead 
animals, and livers and lungs, into a hole.

2. Arecoline purging of dogs regularly for Dog 
control officers to show dog-owners and to 
create data for the National Hydatid Council.

3. Annual Reports to all control officers
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Hydatid Dosing Strip

National Hydatid Testing Station
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Each spot is 10 E.granulosus samples



12/17/2019

6



12/17/2019

7

E.Granulosus in Australia

• Human cases: 
• 80-100 cases reported annually, more common in 

Aboriginal cases in rural Western Australia.
• Some young children infected.
• Reporting of cases is very poor in all States
• Recent education (from 2000-2019), and use of good 

anthelmintics, now find that sheep and cattle are not 
infected by the farmer, but some are infected when grazing 
near forests where wild dogs and Dingoes are infected.

• Tasmania free of hydatids from 2006, but cases in older 
people are still common in 2013.

E.Granulosus in Australia

• All species of marsupials can be infected, and 
wombats. Swamp Wallabies can be up to 65% 
fertile cysts in the lungs

• Wild pigs have  been up to 70% fertile cysts

• Foxes have low levels of infection and small 
numbers of worms, but are still a problem 
around urban areas
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E.Granulosus in Australia

• Grazing Livestock cases:

• Cysts regularly seen at abbatoirs in:
Queensland, NSW. Victoria, Northern Territory and 
Western Australia

An abbatoir in Eastern Australia showed  about 50% of  
8-tooth cattle showed cysts.

• Macropid marsupials are the main hosts, eaten by 
Dingos and Wild Dogs

E.Granulosus in Australia

• Peri-urban wild dogs:

• Swamp wallabies are the main hosts for peri-
urban wild dogs in Northern NSW and 
Southern Queensland.

• Peri-urban wild dogs look for edible garbage 
around houses.
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China Echinococcosis Serological 
Survey 2005

• Provinces of Western China –Av. 12% positive

• Xinjiang 22%, Inner Mongolia 21%

• Age group 75-79 (18%) and 0-4 (7%)

• Females 14% and males 10%

• Herdsman (19%) and housewife (17%)

• Ultrasonography showed Tibet (2.8%), 
Sichuan(2.3%). Herdsman showed (4%)

China Baseline study in Sichuan(2006 -2009)
31 Counties in 2 Prefectures

• Abdominal ultrasound -115 units - 555,000 
people screened

•Ultrasound positive –
10,687 people had cysts
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A baseline Survey in Qinghai using 
ultrasound 2006-2009

• 208,000 people have cysts

• Tibetan herdsmen and Lamas 
had the highest incidence –
10% actually infected. 
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The Tibetan Plateau

• General 5000 metre plateau  (Summer 
grazing) with rivers down to 3000 metres
(Winter grazing). No trees and no vegetables.

• Families have yaks and goats/sheep for 
grazing.

• New Zealand have been assisting with Hydatid
control in Sichuan since 1996, especially 
demonstrating the New Zealand vaccine.
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E.g. Humans 2006 and Predictive 2018

• 2006            Predictive 2018         
2018

• TIBET                         2-10%                   1-5%

• QINGHAI                   2-10%                  0.3-1.3%

• SICHUAN                   1-2%                    0.3-1.3%

• GANSU                     0.1-5%                  0.3-1.3%

• XINJIANG                 0.3-1%                  0.01-0.3%

• NINGXIA                   0.1-2%                  0.01-0.3%

• INNERMONGOLIA  0.1-1%                  0.03-1.3%
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图5 青海省不同年龄组棘球蚴病流行病学调查结果
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Human Alveolar Echinococcosis

• E.m. has been found  in 115 Counties of 6 
Western Provinces   (Wu et al., 2018)

• In some hyper-endemic areas prevalence of 
human AE is up to 5-9%, with dogs  of 5-20% 
(Torgerson et al., 2010).

• In the eastern Tibetan Plateau within Tibetan 
communities, 6.3% were diagnosed by 
ultrasound. Prevalence of 3.2% for CE (1-14%) 
and 3.1% for AE (1-9%)   (Li et al., 2010)
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Field-Trial of Factory Vaccine
Farm,77 – a Merino fine-wool breeding farm 

Western Xinjiang

• 2095 lambs were vaccinated with EG95 and 
more than this were in the Control group.

• Vaccinations were given when lambs were 5 
and 6 months old.

• Necropsy at 24 months after the vaccination

Beginning examination of livers and 
lungs
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Veterinarians examine livers and lungs

Echinococcus granulosus liver cysts
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Very Big Merino Farm

• RESULTS: Vaccinated lambs – 1 cyst in 1 
animal.

• Control lambs – 50% of lambs had cysts ( 1-
50).

Two infective times

• (cysts of 10-13 and2-3 mm)

Very Big Merino Farm - 2 years Later

• All dogs were supposed to get Praziquantel
every 6 weeks. A man tried to find all the dogs 
each time.

• Two infective times of Echinococcus eggs were 
eaten by sheep during the 2 years (@ 9 
months and18months).

• The vaccine was very effective!
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Echinococcus vaccine in China

• From 2006, praziquantel for dogs is required in 
all Western Provinces

• From 2016, The Ministry of Agriculture has 
vaccinated sheep and goats in endemic areas of 
Western China to prevent infection with 
E.granulosus.

• Each year, between 40 and 50 million doses are 
used.

THE END?

Will the vaccination 
against CE reduce 
the hyperendemic
areas? – see next 
meeting!
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Echinococcus in sheep

Year

1962-63

1977-78

1982-83

1984

1987

1990

1996

% Sheep or Number of 
Farms Found Infected

58%

12%

0.21%

910 Farms

435 Farms

3 Farms

1 Farm


