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Nephropatia epidemica (NE)

• Puumala hantavirus (PUUV)
• Bunyavirales, Hantaviridae

• Hemorrhagic fever with renal 
syndrome

• Host: Bank vole (Myodes
glareolus)



Olsson, Leirs, Henttonen (2010) Vector-Borne and Zoonotic Diseases.10:549-61.
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Ecke, Angeler, Magnusson, Khalil, Hörnfeldt (2017) Ecology and Evolution, 7(14):5331–42.





Population dynamics as important predictors of
disease outbreaks

Reil et al. 2015 Khalil et al. 2014

Stenseth et al. 2006Tian et al. 2017



Vole density and NE incidence

Khalil, Ecke, Evander, Bucht, Hörnfeldt (2019) EcoHealth



Landscape occupancy

Khalil, Ecke, Evander, Bucht, Hörnfeldt (2019) EcoHealth



The role of winter conditions

Khalil, Olsson, Ecke, Evander, Hjertqvist, Magnusson, Lofvenius and Hornfeldt (2014) Plos One, 9, e111663



The role of community structure

Khalil, Ecke, Evander, Magnusson, Hörnfeldt (2016) Scientific Reports, 6, 31314.



Predators are good for our health

Khalil H, Ecke F, Evander M, Magnusson M, Hörnfeldt B (2016) Scientific Reports, 6, 31314.
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Ecosystem disturbances affect small 

mammal community and pathogen transmission

Ecke, Nematollahi Mahani, Evander, Hörnfeldt & Khaliil (2019) Ecology & Evolution.



Environmental factors that trigger indoor movement

• Adverse weather conditions
• Rain-on-snow event

• Food scarcity
• Suitable nesting sites
• Escape from predation

© Rolf Segerstedt





Life-trapping, PIT-tagging & monitoring -

The vole box
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Spatial mismatch between host and disease
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