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Décrypter l'émergence de Bilharziose 
en Corse, une approche One Health
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Bulinus sp

Miracidium free 
larval stage

Cercariae free
larval stage

Mammalian definitive host

Freshwater

600-800 millions exposed people

78 countries

85% in AFrica

230 millions infected people

230 000 dead/years

Schistosomiasis
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Historical perspective

Year 2013 2014
Cases 2 River closed

Berry et al 2014 (EID)
Richter et al 2014 (Eurosurveillance)

Noel et al. 2018 (Clin Microbiol Infect)

Brunet et al. 2015 Int J Inf Dis
Patard et al. 2015 Archive de Pédiatrie

French nationwide screening

38,310 individuals serologically tested

106 cases 
Modeling estimation: 338 [166-510]IC95

Autochtonous Schistosomiasis
is a notifiable disease
in France

2015 2016 2017 2018
1 2 5 2

2019
1

Cavu River
Solenzara 

River

2020
2

2021
3

Cavu River
Solenzara

Cavu River
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Origin and genomic characterization

West African Origin
Most common haplotype in Corsica + Senegal

Human Parasite

Cattle Parasite

Hybrid parasite 
(Human infecting x Animal infecting parasite)
(S. haematobium x S. bovis) Genomic characterisation

Rey et al Plos Path 2021
Kincaid-smith et al. Plos NTD 2022

Boissier et al Lancet ID, 2015
Boissier et al Lancet ID, 2016



Reservoir host ?
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Hybrid prevalence in West Africa

Bénin

In Africa…

n=1,300 parasites
82% of patients 

(56 patients)

n=1,300 parasites
100% of patients 

(72 patients)

n=2,200 parasites
100% of patients 

(90 patients)

Savassi et al. P Res 2021
Savassi et al. P Res 2020
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How to explain this year to year transmission ?

Year 2013 2014 2015 2016 2017 2018 2019

Cavu River Solenzara River

12 hours
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Human
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site 5 site 6 site 7 site 8 site 9
Tourist Family 1 1
Tourist Family 2 1
Tourist Family 3 1

Tourist Family 4 1
Local 1 1
Local 2 1

Local 3 1
Local 4 1 1 1
Local 5 1 1 1
Local 6 1 1

Local 7 1
Local 8 1 1
Local 9 1 1

Local 10 1 1 1

Local 11 1
Local 12 1
Local 13 1
Local 14 1

Local 15 1
Local 16 1 1 1
Local 17 1
Local 18 1

Local 19 1
Local 20 1
Local 21 1
Local 22 1 1 1 1

Local 23 1 1
Local 24 1
Local 25 1

Local 26 1
2 7 7 6 23

4% 16% 16% 13% 51%

Site 8

Site 9

Human water contact sites
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The CAVU river, the most frequented river
in South Corsica

In touristic season 3.000 to 5.000 / day

Human water contact sites

Site 1: 0%
Site 2: 0%

Site 3: 0%
Site 4: 0%

Site 5: 2%
Site 6: 16%

Site 7: 16%

Site 8: 13%

Site 9: 51%

Conca

Sainte-Lucie de Porto-Vecchio

Tagliu Rossu

N

Cavu River

Boissier et al Lancet ID 2016

Rothe et al EID 2020
Wellinghausen et al P. Res 2022



24/06/2022

10

Diagnostic & Treatment

ELISA + IHA => Western Blot
66% asymptomatic in Corsica (33% in general)
Median of diagnostic: 7 month after exposition
Only 30% of the patient with eggs (gold standard)

Moné et al EID 2016;  Beltrame et al EID 2015 
Gautret et al EID 2015; Berry et al EID 2016
Gautret et al EID 2016

Problem of diagnostic

Long lived parasite…but efficient treatment
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Animal
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X 1157 (108)

X 671 (18)

X 1651 (34)

12

X Animal (farm)

Animal reservoir host ?

Oleaga et al Plos NTD 2019

Animal diagnostic
fiability ?

(ELISA)

No Corsican livestock tested 
positive for schistosomiasis
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Are rodents reservoir host for hybrid Schistosome in Corsica ?

Site 1: Site 2: 

Site 3: 

Site 4:

Site 
5:

Site 6: 

Site 7: 

Site 8:

Site 9:

Conca

Sainte-Lucie de Porto-Vecchio

Tagliu Rossu

N

Cavu River

786

731

29880

54

Traps n=1949

2 positive rats

Animal reservoir host ?
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Other mammals …..?

Mouflon (Ovis gmelini musimon) 

Animal reservoir host ?

Sheep, Cows, Camels, Buffaloes, Horses, Rats…
(~21 species)

In Africa : In Europe ? 
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Environnent
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Is the intermediate mollusc
host present in Corsica ?  

1966

The snail intermediate host in Corsica

Is the mollusc currently present
in the CAVU river? 

2014

How to detect the
presence of the mollusc ? 

Mulero et al. eDNA 2019
Mulero et al. Global Ecol Cons 2021

Environmental DNA

2019

+ Mediterranean coasts (IT, FR, ESP, PT, GR) 
+ All mediterranean islands
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The snail intermediate host in Corsica

How to detect the
presence of the mollusc ? 

Mulero et al. eDNA 2019

Targeted Approach (qPCR or ddPCR)

Shore

Streambed
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The snail intermediate host in Corsica

How to detect the
presence of the mollusc ? 

Mulero et al. Global Ecol Cons 2021

Metabarcoding

Site IDs
Malacological survey eDNA monitoring

Colour code

1
4 >100 50 >100 Ancylus sp. fluviatilis

2
3 2 50 >100 50 Potamopyrgus antipodarum

3
10 2 >100 50 Physa acuta

4
>100 Gyraulus sp.

5
3 14 1 Pisidium casertanum

6
2 56 >100 >100 Bulinus truncatus

7
66 >100 >100 >100 Galba truncatula

8
25 19 >100 >100 Radix balthica

9
>100 >100 >100 Theodoxus fluviatilis

11
2 >100 3 50 20 No detection

12 7 1

14 37 94 1

15 5 93 4 >100 17

16 3 7 4

17 16 >100 50

20 16 >100 >100

21 61 >100 >100 >100

22 61 >100 >100

23 50 7 2 1 >100 1

Colours

Congruent with the 
malacological survey
at 97.1 % (67/69)



Mollusc resistance to winter season 

Temperatures recorded in the Cavu River from June 2017 to May 2018.

Mulero et al Parasite & vector 2019

Kincaid-Smith et al Trends in Parasitol 2019



Mollusc resistance to winter season 

8°C

16°C

24°C

4°C

Survival of infected molluscs

Mulero et al Parasite & vector 2019



August 2016

How the parasite is maintained ?
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Lessons from urogenital Schistosomiamis in Corsica

Tourism

Climate change

Migration

Lesson 2
Global change and emergence

Lesson 1
One health approach

Lesson 3
Parasite elimination

WHO 2030 Roadmap
“Number of countries where
interruption of transmission has
been verified”….for 5 years


