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Tick-borne diseases in Europe: ticks everywhere, spatially homogenous risk?

Ixodes ricinus
Current known distribution: January 2016~
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2 examples:
Accounting for exposure in environmental covariates
Assessing exposure on its own

Ixodes ricinus
Current known distribution: January 2016~
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Tick-borne encephalitis in Sweden ﬁ
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Exposure:
Attractlwty forest features

O Zeimes et al., 2014 doi:10.1186/1756-3305-7-370
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TBE in Sweden: integrate hazard and exposure

BRT BRT Attractiveness BRT Ecology

° TBE human infections in 2011

BRT probabilities of TBE infections between 1998 and 2007

@ B Low £ 0,009
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Attractiveness = accessibility + beauty of the area and forest

* Accessibility

» Beauty of the forest

Most of second home are near
permanent home (Pearce, 1996 ;

Miiller, 2006)
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Tick bites in Scout camps

Legend
Incidence rate of bites
(per 1000 person-day at risk)
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Incidence rate of bitten scouts
(per 1000 person-day at risk)

De Keukeleire et al. 2015 . E
doi:10.1016/j.ttbdis.2015.05.008 @
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Example 1: Lyme borreliosis in Norway

= o4& | Exposure:
3 &= | Attractivity: infrastructure for

Human Lyme
borreliosis
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Distril Distribution des tiques
Weigh [ Trés faible
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(Source des données : Jore et al., 2011) Auteur : Giard Lionel

System de Projection :
WGS84/UTM zone 32N (EPSG:32632)

Carte créée le : 2016-05-22
avec QGIS
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Inputs:
Roads
Hiking trails
Picnic areas

Cabins, campings
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Dengue in Hawalii

*Sporadic outbreaks following introduction of the
virus (1943, 2001)

*Vectors: Aedes albopictus, Ae. aegypti
(controlled in the 1940s but...), both invasive
*Travel to/from Asia, Hawaii, continental US
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Figure 1. Autochthonous dengue infections, Maui and Oahu, Hawaii, 2001-2002. Effler et al. 2005
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Human population density Mosquito abundance

Ae. albopictus
abundance class
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Classification method: quantiles

Vanwambeke et al., 2011, Tropical Medicine and International Health 16 (2)

doi: 10.1111/j.1365-3156.2010.02671.x.
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Vector to host ratio

Vector/host ratio
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Maps the hosts using
environment rather than
mapping the environment

Uses proxies of assemblage of
resources (a necessity?)

Mosquito data resolution




Where do people get exposed
* Residence?
e Other activities

How can we represent this?
e |ssue of scale

* |ssue of representation

[

Zeimes, Reil, Jacob, Ulrich, Vanwambeke, in prep.
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RBHC applied.... TN

Mechanistic models, e.g. R,

Statistical models: e.g. species
distribution models, regression
models.

Expert-based methods: e.g.
multi-criteria decision
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Challenges... Data are keyholes

Exposure: Human cases

Hazard: Tick presence/ ™+ \
abundance

G

TBE -

Hazard:Pathogen circulation

@ UCL - EARTH & LIFE INSTITUTE




