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According to the WHO criteria for classification, NTDs are diseases that:

• Disproportionately affect poor and marginalized populations: important morbidity and mortality (justifying global response);

• Mainly affect (but are not limited to) communities living in tropical and subtropical areas; 

• Can be prevented and controlled by public health interventions; 

• Are (relatively) neglected by scientific research & public/private funding (compared to the magnitude of the health problem).

WHO focuses on a diverse group 
of 20 disease groups:

• (lyssa- & arbo-)virus
• bacteria
• fungi
• parasites (protozoa and helminths)
• toxins (snake bite envenoming)



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



Generally disabling and proteiform disease
(anatomically isolated cysts)

CYSTIC ECHINOCOCCOSIS: Echinococcus granulosus sensu lato ALVEOLAR ECHINOCOCCOSIS: Echinococcus multilocularis

Disease with a high mortality rate
(infiltrative parasitic vesicles that mimics a malignant tumor with metastases)

Pastoral/ synantropic cycle Sylvatic cycle

CASE DEFINITION in Europe = ECHINOCOCCOSIS

Casulli et al. Trends Parasitol. 2019;35(8):663-664 Casulli et al. Trends Parasitol. 2019;35(9):738-739
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Hints on DIAGNOSIS of CE

• Imaging (US>MRI>CT): gold standard
• Serology: Only supportive of imaging
• Microscopy/histopathology/DNA: Confirmation

WHO IWGE classification (liver)

70%

19%

Bone CE

Heart CE

Cerebral CE11%



Haplotype network. Concatenated seqs of the mit genes

SOURCE ATTRIBUTION:

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

• Infection most likely acquired in the family farm

SCOPING REVIEW (2,238 cases of CCE):

• 80.51% primary CCE
• 84.07% single CCE cysts
• Mean age 20 years (70.46% children)
• Recurrence post-treatment: 9.61%
• Permanent disability: 7.86%
• Death: 6.21%

Cerebal CE represents 1.5% of all CE cases

MRI/CT



Clinical

observations

Official statistics

Cases that don’t reach

medical attention or 

misdiagnosed

Underreporting / misreporting 

Symptomatic 

(non specific)

Paucisymptomatic

Asymptomatic

Unveiling the public health impact of CE and AE



Average of 701 echinococcosis (2017-2021): 

≈ 361 CE cases           ≈ 146 AE cases 

OFFICIAL BURDEN 

in EUROPE

Official statistics



Number of cases (1997-2021)

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

Annual incidence (1997–2020)

• Europe: 0.64/100,000
• EU: 0.50/100,000

• Quantitative research that aims to decrease the limits of uncertainty on the impact of human CE in Europe
• Data collected from various data sources to generate a descriptive model in Europe (1997-2021)

Clinical observations



• 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 regions of Europe

• Decreasing trends in endemic areas

• Increasing trends in endemic and non-endemic areas

• This study identified a total number of CE cases four-folds higher compared to
ECDC data (2017-19) (5,106 vs 1,251)

Annual incidence (2017–19)

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

ITALY

• Cases: 15,489 (1997-2021)
• Hospitalizations: 24,651 (1997-2021)
• Deaths: 132 (CFR 0.95%)
• Incidence: 1.21 (2001-20)
• Incidence: 0.64 (2017-19)



HIDDEN BURDEN 

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



HEALTH RAPID IMPACT PACKAGE

•Health education campaigns (population)

•Ultrasound screenings (population)

•Trainings (experts)

•Sampling collection (clinical data)



• First original research ever published by THE LANCET Inf Dis

• 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 €



80 AE patients: 26 (32.5%) wrong 
treatments based on misdiagnosis:

• 12/26 cystic echinococcosis
• 5/26 intrahepatic cholangiocarcinoma
• 5/26 other malignant tumours
• 3/26 hemangioma
• 1/26 simple cyst

Hints on DIAGNOSIS of ALVEOLAR ECHINOCOCCOSIS

PNM classification 
(Parasite mass lesion, Neighbor organs, Metastases)

• Imaging (US>MRI>CT): gold standard
• Serology: more reliable
• Microscopy/histopathology/DNA: Confirmation

WHO IWGE classification

Stages

• Progressive and infiltrative proliferation of parasitic small vesicles (mm) 
with no clear edge to the lesion mimicking a metastatic tumour.



Echinococcus multilocularis Infection in Animals

Pooled FOX prevalence of E. multilocularis in Europe

2023

2016

INDEX CASES
• Croatia (red foxes,2015; humans, 2017) 
• Serbia (red foxes, 2016; humans, 2022) 
• Bosnia and Herzegovina (red foxes, 2022)

ITALY
• Trentino-Alto Adige (red foxes, 2000)
• Liguria (wolves and shepherd dogs, 2017)

• Pusteria valley and Tyrol (5  humans, 19th century)



Number of cases (1997-2023)

Unveiling the incidence and trends of human ALVEOLAR ECHINOCOCCOSIS in Europe (1997-2023)

• 3,917 probable/confirmed cases until 2023
• [Austria, France, Germany, Switzerland]: 70% of all cases
• Case Fatality Rate (CFR): 9.4%

Annual incidence 
(from index case after 1997 to 2023)

• Annual incidence in 23 countries: 0.07/100,000
• Highest in Switzerland: 0.40/100k; Lithuania 0.46/100K
• Two major epicentres: Alpine area and Baltic area 
• The ratio of AE:CE in Europe: 1:18 (1997-2021)

Clinical observations



Thanks for you attention!!
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