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Rabies epidemiological cycles
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Adapted from Crozet, 2021



“Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or the European Health
and Digital Executive Agency (HADEA). Neither the European Union nor the granting authority can be held responsible for them.”

Diversity of Lyssaviruses
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 RNA viruses belonging to Rhabdodviridea family.

 High viral diversity (19 species) + 2 not yet recognised*.

 Most have bats as their natural reservoirs.

 Current vaccines are primarily based on classical rabies

virus and provide strong protection against lyssaviruses

that are antigenically closely related.

 Some bat-associated lyssaviruses show significant genetic

and antigenic divergence that may result in uncertain

cross-protection.

Shipley et al., 2019 
Updated with ICTV, 2026

+PBLV*

+DBLV

+TWBLV2*
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Lyssavirus bat species detected in Europe

4

EBLV-2: 
European Bat 
Lyssavirus type 2
Daubenton’s bat 
(Myotis daubentonii)
isolated in 1985 (Swiss
bat biologist infected in 
Finland)

EBLV-1: 
European Bat 
Lyssavirus type 1
Serotine bat 
(Eptesicus serotinus)
sequenced in 1992 
(cases dated from
1989 in France)

BBLV: 
Bokeloh bat 
lyssavirus
Natterer’s bat 
(Myotis nattereri)
collected in Germany 
(2009) and France 
(2012)

LLEBV: 
Lleida bat 
lyssavirus
Common bent-
winged bat 
(Miniopterus
schreibersii)
collected in Spain 
(2011) and in France 
(2017)

DBLV: 
Divača bat 
lyssavirus
Long-fingered bat 
(Myotis capaccinii)
collected in 2014 
in Slovenia (Cerne
et al., 2019)

KBLV: Kotalahti bat 
lyssavirus
Brandt’s bat 
(Myotis brandtii) 
collected in Finland in 
2017
(Nokireki et al., 2018)

WCBV: 
West Causasian bat lyssavirus
Common bent-winged bat 
(Miniopterus schreibersii) 
Antibodies in bats, virus 
isolated in a cat (2020)
in Italy (Leopardi et al., 2021)

Pictures source
https://www.sfepm.org/prese

ntation-des-chauves-
souris.html
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Lyssavirus hambourg - European Bat Lyssavirus 1 (EBLV-1)
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Troupin et al., 2017 

Serotine Bat

• Anthropophilic ecology
• Low migratory behaviour
• Strong roost fidelity

Mingo-Casa et al., 2018 

EBLV-1a EBLV-1b
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Lyssavirus helsinki - European Bat Lyssavirus 2 (EBLV-2)
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McElhinney et al., 2018 

McElhinney et al., 2018 

Daubenton's bat

• Specialized aquatic foraging ecology
• Moderate seasonal movements
• Strong roost fidelity
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Cross species transmission (CST) & Spillovers (out of bat species)

7

EBLV-1

EBLV-2

WCBVGermany
(Müller et al., 
2004)

Denmark x4
(Tjornehoj et al., 
2006)

France
(Dacheux et al., 
2009)

Ukraine?
(Kuzmin et al., 
1986)

Italy
(Leopardi et al., 
2021)

Russia
(Selimov et al., 
1989)

Finland
(Lumio et al., 1986)

France
(Dacheux et al., 
2009)

France
(Regnault at al.,
2022)

Scotland
(Fooks et al., 
2003)

1977 1982 1985 1998 2001 2002 2007                                    2019             2020

“Zoonotic spillover requires several factors to align, including the ecological, epidemiological and behavioural
determinants of pathogen exposure, and the within-human factors that affect susceptibility to infection.” 
Plowright, 2017       

▶ Encounter filter (ecology-behavior) and compatibility filter (metabolism, immunology) (C. Combes, 2001)

No lyssavirus sustained transmission outside bats ever detected
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Experimental studies and infection/pathogenicity understanding (EBLV-1 and others)
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Impact of euthermia and hibernation?

 ↓ Temperature: Increase of viral tolerance

During recent years, the development 
and increasing use of immortalized bat 
cell lines have marked the emergence 
of European bat cell models.

In vitro

Harazim et al., 2023

 Dose
 Site of Inoculation
 Virus species
 Strains
 Animal model (sheep, ferret, 

fox, etc.)

Klein et al., 2022

In vivo

Freuling et al., 2009

: intra nasal

Eggerbauer et al., 2017
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Effect of migrations on viral dispersion
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95km

2018 (start October)
2019
2020
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Effect of migrations on viral dispersion
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Ad Figure 4: Note: We use this 
illustration because it gives a quit good 
overview, but since 2011 new data is 
available. Please note that no maternity 
groups are ever discovered in Norway, 
nor were any of the captured 
Nathusius’ Pipistrelles females (J. v.d.
Kooij, pers. com.). A possible flux from 
Sweden to Norway (J. v.d. Kooij, pers. 
com.) is not depicted in this 
illustration.[] 

https://ptes.org/

Pipistrellus nathusii

Picard-Meyer et al., 2026
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Active surveillances studies on EBLV-1 
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Schatz et al., 2013

Annual life cycle 
of bats

adapted from
Caiza et al., 2022

• Factors that might drive transmission:

• Seroprevalences higly variable according to site, species and sampling period.

• Seroprevalence higher in summer and in late summer in Spain and Italy in Myotis
myotis and in France in Eptesicus serotinus. (Serra-Cobo at al., 2013; Leopardi at al., 2020; etc.)

• Higher seroprevalence was linked to large, multispecies colonies indicating that
roosting behavior and inter-/intraspecific contacts are key drivers of EBLV-1 
transmission. (Serra-Cobo at al., 2013)
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Assessing infection dynamics through longitudinal studies
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Amengual et al., 2007 Myotis myotis

Multi Annual time scaleAnnual time scale

Kim et al., 2023 Myotis myotis

Robardet et al., 2017 Eptesicus serotinus

S = Susceptible
E = Exposed
I = Infectious
D = Dead
R = Recovered
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Impact of Environmental factors (ex Climate) on EBLV-1 transmission
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Influence of 15 bioclimatic factors on the expected probability of 
EBLV-1a and EBLV-1b infection among positive samples.

EBLV-1aEBLV-1b

Adeossi et al., submitted

Occurrence of EBLV-1 cases vs 15 bioclimatic factors

Species Distribution Modelling
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Conclusion
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Becker, 2023 

Important gaps persist in our understanding of 
Bat lyssavirus transmission mechanisms in europe.

• Impact of environmental stressors (ressources, habitat change, 
pollution) on infections and CST occurence? 

• Impact of climatic change?

• Impact of pesticides ?

 Example: SPAIR Project (2026-2030): Study of Pesticide 
effects on Animal Immunological Resistance

 Assess the role of pesticides as risk factors for 
zoonoses in animal reservoirs sharing human habitats

• etc.
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Contacts

Picard-Meyer Evelyne
Anses – Nancy Laboratory for Rabies 
and Wildlife

Molecular Virology
evelyne.picard-meyer@anses.fr

Wasniewski Marine
Anses – Nancy Laboratory for 
Rabies and Wildlife

Virology - Immunology - Serology
marine.wasniewsky@anses.fr

Robardet Emmanuelle
Anses – Nancy Laboratory for 
Rabies and Wildlife

Epidemiology
emmanuelle.robardet@anses.fr
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Thanks for your attention!

www.onebat.eu


