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Patterns in mice, patterns in humans? 
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Mice (and other small mammals)  source of infections 
 

New and (re-)emerging infectious diseases (EID) 

70% vector-borne or zoonotic 

Reason for increase of EID: 

•  changing ecological conditions 

•  jumping host species 
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Hantavirus 

• rodent borne viruses (Bunyaviridae) 

• in Western Europe: mostly Puumala virus 

• reservoir PUUV: Bank vole Myodes glareolus 

• asymptomatic infection in rodents 

• virus excreted in urine, faeces, saliva 

• humans infected through inhalation of infectious particles 

• Hemorrhagic Fever with Renal Syndrome (Nephropathia Epidemica) 

• potentially serious kidney problems 
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Temporal variation in Nephropathia Epidemica in W Europe 
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Heyman et al. (2012) Front. Physiol., 10 July 2012 

Temporal variation in number of cases 

Rebolledo et al. (2015). Zoönosen en vector overdraagbare ziekten.  

Epidemiologische surveillance in België, 2013 en 2014. WIV, Brussels. 

Link with vole abundance? 
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Tersago et al. (2008). Epidemiol.Infect. 137, 250–256. 

Hantavirosis case numbers relate to climate 
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Predicted number of NE cases 
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2015 2016 
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Rebolledo et al. (2015). Zoönosen en vector overdraagbare ziekten.  

Epidemiologische surveillance in België, 2013 en 2014. WIV, Brussels. 

Spatial patterns 

vary over time... 
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Observed 2011 Predicted 2011 

Observed 2012 Predicted 2012 

Space-time model predicting 

probability of hantavirosis in 

Western Europe 

Tersago et al. (in prep.) 
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Density 

Contact-density function 

Density-dependent transmission 

Frequency-dependent transmission 

Relevant for models: e.g. host abundamce threshold 
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African arenaviruses 

• Lassa virus causing Lassa fever in W Africa 

• BSL4 virus 

• Reservoir multimammate mouse Mastomys natalensis  

• Host occurs all over Africa 

• In E Africa, related viruses in same host species 

Lassa fever: limited distribution 
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constant (freq.dep.) 

linear (dens.dep.) 

McCallum et al. 2001 

Exact shape of the contact-density function?  

sigmoid 

power 
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How do mouse contacts change with density? 

Ch.2 

. . . 
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AIC: 2318 

AIC: 2312 

AIC: 2299 
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Ch.4 

But does this matter? 
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P(invasion) 
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P(persistence|invasion) 

thresholds differ 

considerably 

consequences for e.g. 

 

• hotspot area size 

• vaccination programs? 
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Spatial patterns:  

Lassa fever has a limited distribution 

several Mastomys natalensis clades 
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Diverse arenaviruses? 
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How do viruses remain in their own host/jump host in natural conditions? 

Gryseels et al. (in review) 
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Team work 


