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Overview of activities WP2

* Year 1: Invasive mosquitoes
* Year 2-3: ticks
* Year 3-4: Image library

* Year 4: Anopheline mosquitoes &
Phlebotomines

* Year 4. Pilot study on exotic mosquito
surveillance

Riga, May 2012 VBORNET AGM
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Year 1: Invasive mosquitoes

— Detalls of recent VBORNET paper in Vector-
Borne & Zoonotic Diseases

Year 2-3: ticks
— Detalls of Hyalomma factsheet
— Work on Ixodes ricinus presented on Tuesday

Year 3-4: Image library
— Plea for images

Year 4. Anopheline mosquitoes &
Phlebotomines

— Further information presented on Tuesday
Year 4. Pilot study on exotic mosquito
survelllance

— Further information presented on Wednesday
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WP2 — Period 1 — Invasive mosguitoes
s
~ « 6 factsheets - Invasive aedine mosquitoes

— Aedes albopictus

— Aedes aegypti

— Aedes japonicus

— Aedes atropalpus

— Aedes triseriatus

— Aedes koreicus

* Review paper on Invasive mosquitoes in
Europe: Ecology, Public Health Risks, and
Control Options

Riga, May 2012 VBORNET AGM



WP2 — Period 1 — Invasive mosguitoes
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VECTOR-BORNE AND ZOONOTIC DISEASES
Volume 12, Number XX, 2012

© Mary Ann Liebert, Inc.
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A Review of the Invasive Mosquitoes in Europe:
Ecology, Public Health Risks, and Control Options
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2Avia-GIS, Agro-Veterinary Information and Analysis, Zoersel, Belgium.
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r Outline of review article

« Overview of Invasive mosquito species In
Europe

— Section on each of the six aedine species
 History of importation, spread, biology, ecology
« Current distribution

Riga, May 2012 VBORNET AGM



Overview of history of colonisation, and
latest information on current geographic
distribution

Aedes albopictus
Current known distribution: December 2011
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FIG.1. The currently known distribution of Aedes albopictus in Europe in September 2011. The most recent updated map can
nga Ma\ be downloaded from www.vbornet.eu (ES, Spain; PS, Portugal; NO, Norway).



Outline of review article
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« Overview of Invasive mosquito species In
Europe

— Section on each of the six aedine species
» History of importation, spread, biology, ecology
« Current distribution

— Risk pathways into Europe

Riga, May 2012 VBORNET AGM



INVASIVE MOSQUITOES IN EUROPE

Tasre 1. OVERVIEW OF THE IMPORTATION RoUTES OF THE ExoTic AEDMINE MosouiTroEes ESTABLISHED
OR INTERCEPTED IN EUROPE
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Country where species is established or
where it was intercepted at least once

atropalpus
aegypti
albopictus

koreicus

triseriafus

Albania

Austria
Belgium'
Bosnia & Herzegovina

Bulgaria

Croatia
France®
France=Corsica

Germany'

Greece

ltaly

Italy=Sardinia

Italy—Sicily

Malta

Monaco

Montenegro

Portugal = Madeira

San Marino

Serbia

Shvenia

Spain

Switzedand

The Nethedands

Vatican Gity

Russia, Georgia, Abkhasia

| Used tire frade

Both used tire and Lucky bamboo trades
Public/private ground transport
Unknown route of import

Species not present

' Aedes albopicius was not able to establish in Belgium or Germany.

? Ae. albopictus established successfully via ground transport.
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Outline of review article
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« Overview of Invasive mosquito species In
Europe

— Section on each of the six aedine species
» History of importation, spread, biology, ecology
« Current distribution

— Risk pathways into Europe

— Biotic and abiotic factors constraining establishment
In Europe

— Effectiveness of control methods

Riga, May 2012 VBORNET AGM 11



Taere 3. OvERviEw OF CURRENTLY AVAILABLE (CoNTrROL METHODS FOR AEDINE

CoNT AINER-BREEDING SFECIES AND THEIR CHALLENGES

Swccesses and challenges

0 Control method
I': Sampling - collection
Net

Source reduction

Insecticides

Public health
education

Eampli.ni‘:dleﬂi:rn of adults and larvae
using ral habitat surveys and intensive
use of oviposition and C02-baited traps.

Sticky traps have also been used.

Fed udng sites that could provide suitable
aquatic habitats for larval deveopment.

Bacilus thuringiensE sraelinsis ser. H14, B.
ericns, methoprene and diflubenzuron
{?IEH:E growth regulators) and pyrethroid
derivatives can be used to target larvae or
adults for the later.

Additionally, indoor living space can be
sprayed with pyrethrin to control
populations that inhabit human living
spaces | Monath & Cetron, 2002 ).

Monormolecular films can also be applied to
larval habitats which stop larvae and
from staying at the surface of the
water (Nelder et al., 2010).

Informing people of the risks of invasive
mosquito spedes and their associated
disease risks can help reduce the contact
people have with infected or nuisance
biting mosquitoes.

For both Ae. albopictus and Ae. asgypti the
awailable aquatic habitats in urban areas
are largely poverned by human activities

le.g. waste containers and storage of water

outside), so contmol methods need to be

directed at these factors [Jensen & Beebe,
2010). Educating people about mosquito
habitats and encouraging them to reduce

This methods in combined with irsedicides
and source reducton was used in Mew
Zealand after the discovery of an Ae.
albopicius tion at a port. The
successiul in the eradication of this
population (Holder et al., 2010)

Due to the vast number of breeding sites and
containers that these mosquito species can
utilise as breeding sites and the difficulty to
access private grounds, this can be very
ditficult o achieve.

The application of insecticides can be
Ingistically challenging due to the wide
mnge of containers these invasive
mosquitn species can utilise as breeding
sites.

Insecticide resistance might jeopardize the
application of insecticides eg. resistance

Ae. abopieius ltons in
i‘ml:.ﬂﬁ[haﬂ'hrl.q:l arl.d.hzl;lpore mptpﬁy in La Reunion
have been reported. An insecticdde
msistance gene (Rdl mesistance alkele) was
detected in Ae. albapictes populations
oollected in La Reunion during 2008
(Tantely etal, Z000).

Indoor residual spraying will have limited
impact on these Aedes species as only small
proportion of adults show to be endophilic.

Bio-insecticides (B and Bs) are the most
ific insecticides. All other including
monomalacular films have unwanted
impact an non-targeted fauna.

Riga, May 2C

potential aquatic sites around their home, 12
wear protective dothing and use mosquito

repellent can ako hep to reduce mosquito

biting and arbovirus ransmission.




Outline of review article
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~+ Overview of invasive mosquito species in
Europe

— Section on each of the six aedine species
» History of importation, spread, biology, ecology
« Current distribution

— Risk pathways into Europe

— Biotic and abiotic factors constraining establishment
In Europe

— Effectiveness of control methods
— Public health significance and risk for Europe
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Riga, May 2012 VBORNET AGM 13



TasLE 2. OVERVIEW OF THE VECTOR STATUS OF THE ExoTic AEmiNE MosQgUITo SPECIES INTERCEPTED
ok ESTABLISHED 1N EUROPE
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aegypti
albopictus
atropalpus
japanicus
koreicus
triseriatus

pathogen

Viruses Alphavirus  Chikungunya N
Eastern Equine encephalitis
La Crosse N\§

Venezuelan Equine encephalitis &\\
Western equine encephalitis
Flavivirus Dengue

Japanese encephalitis RN N

St Louis encephalitis

West Nile N gQ\‘\\% N

Yellow fever

Zika W |
Bunyavirus  Jamestown Canyon N
Mematodes Dirofilaria D. immitis and D. repens | - | | | |

Proven vector in the field

>
&\\ Found infected in field and laboratory competence studies having potential role as vector, but no proven
vector in the field

Only laboratory competence studies having showed potential involvement in transmission
No vector or not known

Riga, May 2012 VBORNET AGM
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WP2 — Period 2 & 3 — Ticks

o 2 factsheets - Ticks
— Ixodes ricinus
— Hyalomma marginatum

* Review paper on Driving forces for change in
geographical distribution of Ixodes ricinus In
Europe

Riga, May 2012 VBORNET AGM
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r Hyalomma marginatum factsheet

« Acknowledgements
— Agustin Estrada-Pena
— Zati Vatansever
— Lisa Jameson

Antwerp, June 2010 VBORNET AGM
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r Content of Hyalomma factsheet

e Current issues
— Upsurge in Turkey and parts of Russia
— Importation by migratory birds
— Disease risk — CCHF
— Importation of ticks by livestock
— Ecological plasticity of the tick

« Geographical distribution

Riga, May 2012 VBORNET AGM
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Geographical distribution (Estrada-Pena)

Riga, May 2012 VBORNET AGM

18



r Content of Hyalomma factsheet

 Taxonomy

 Life cycle
— Immatures
— Adults
— Generations
* Host preferences
— Host seeking strategies
— Adult hosts
— Immature hosts
— Feeding sites on hosts

Riga, May 2012 VBORNET AGM
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Content of Hyalomma factsheet

 Favoured habitats

* Environmental
thresholds/constraints/development criteria

— Environmental/climatic thresholds
— Overwintering strategies
— Dispersal range

* Potential for future spread
e Vector status - CCHF

« Collection techniques

« Control methods

Riga, May 2012 VBORNET AGM
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¢ Content of Hyalomma factsheet
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ver o Current uncertainties

— Little research of resistance of Hyalomma to
acaricides

— Some evidence of subpopulations of tick with
different climate niches — more research required

— Reasons for upsurge in tick numbers still debated

* Increase in wild animal populations (hare, boar)
Local predator / prey imbalance
Changes in agricultural practice — importation of crops
Migration towards urban centres and decline in land under
plough
Changes in animal husbandry — local sheep populations

— May influence hare and bird populations
— Change in dominance of tick species

« Conclusion — better field data, further
ecological studies are needed
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WP2 — Period 2 & 3 — Ticks

o 2 factsheets - Ticks
— Ixodes ricinus
— Hyalomma marginatum

* Review paper on Driving forces for change in
geographical distribution of Ixodes ricinus In
Europe

Riga, May 2012 VBORNET AGM
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distribution of Ixodes
ricinus ticks in Europe

WP 2 — Period 3




Estrada-Pena A,* George J-C,°> Golovljova 1,° Jaenson T,’
ver Jensen JK,8 Jensen P,° Kazimirova M,0 Oteo J,!! Papa A,*?
©«  Pfister K,12 Plantard O,* Randolph SE, 1°Rizzoli AP,¢ Santos-
Silva MM,17 Vial L8 Zeller H1®, Van Bortel W*°

74 Medlock JM,1 Hansford KM, Bormane A,2 Derdakova M,3

1 Health Protection Agency UK X * *
2 Dept.of the Epidemiological Surveillance of Infectious Diseases and Immunisation, Latvia X
8 Parasitological Instiute in Kosice, Slovakia

4 University of Zaragoza, Spain

5France

6 National Institute for Health Development, Estonia

" University of Uppsala, Sweden

8 Nolsoy, Faroe Islands

9 University of Copenhagen, Denmark

10 Slovak Academy of Sciences, Slovakia

11 Hospital San Pedro - Centro de Investigacion Biomédica de La Rioja, Spain
12 University of Thessaloniki, Greece

13 University of Munich, Germany

14 Ecole Nationale Vétérinaire, Agroalimentaire et de I'Alimentation, France

15 Oxford University, UK

16 |stituto Agrario di San Michele all'Adige, ltaly

17nstituto Nacional de Saude Dr. Ricardo Jorge, Portugal

18 CIRAD, France

19 European Centre for Disease Prevention and Control, Sweden

*
L

Riga, May 2012 VBORNET AGM



https://www.cia.gov/library/publications/the-world-factbook/graphics/flags/large/ee-lgflag.gif
http://en.wikipedia.org/wiki/File:Flag_of_Spain.svg
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-« Review drivers for change in

distribution of Ixodes ricinus in Europe ~ -
— Published literature
— EXxpert opinion
 Input from 19 institutions (academia, government, ECDC)
* Experts from 14 EU member states

* Drivers include:
— Climatic effects at altitude and latitude

— Land use change; habitat connectivity; urban green
space

— Changes in agriculture

— Changes in tick host distribution
Riga, May 2012 VBORNET AGM 25
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Image library

A B C D E ] 0 T Y AD

species Priorities A\Jailahle Location Whole Head/ Whole Last abdo. Whole Whole
strains adult F Thorax larvae segments male pupae/nymph
Mosgquitoes
Aedes gegypti 1 1 UZH, IPZ, CH 1 ]
Aedes albopictus 1 1 UZH, IPZ, CH N 1
Aedes joponicus 1 1 UZH, IPZ, CH O 1
Anopheles plumbeus 1 ] UZH, IPZ, CH ] ]
Culex pipiens 1 | UZH, IPZ, CH H 1
Aedes atropolpus 2 ] UZH, IPZ, CH ] 1
Aedes koreicus 2 i UZH, IPZ, CH : W
Aedes vexans 2 Field X ] ]
Culex modestus 2 Field 4 O O
Aedes triseriatus 3 il UZH, IPZ, CH ] 1
Ticks
Dermacentor reticulatus ] Berlin/ J. Demeler 1 n ] ] 1 7
Hyalomma marginatum ] ] u ] ] ] 7
Ixodes persulcatus ] ] " ] " ] ?
Ixodes ricinus ] Berlin/ J. Demeler 1 u [l ] ] 7
Ornithodoros sp. H ] n N . O 7
Rhipicephalus sanguineus ] Berlin/ ). Demeler ] ] ] ] ] ?
Phlebotomines
Phiebotomus ariasi ] ] ] ] ] ? ]
Phiebotomus neglectus N O n n ] ? n
Phlebotomus papatasi H H . ] . ? .
N O n n . ? n

Phiebotomus perfiliewi

Riga, May 2012

VBORNET AGM
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Riga, May 2012

VBORNET AGM
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Objectives WP 2.2 for 2012
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 Deliverables:

— Factsheets on ecology & biology of four Anopheline
species considered to be important for malaria
transmission in Europe

— Factsheet on survey techniques/surveillance for
Phlebotomine vectors

— Factsheet on driving forces for change in distribution
of Phlebotomine vectors

Riga, May 2012 VBORNET AGM a1
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Ecology & Biology of Anophelines
-Factsheets

 An. labranchiae & An. sacharovi
— deadline 31 May 2012

« An. atroparvus & An. plumbeus
— deadline 30 Jun 2012

« Seeking expert opinion

Riga, May 2012 VBORNET AGM
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Achievements so far

 Factsheet structure/content

 Extensive literature search
(English literature only)

— PublfRed
— Google scholar

« ~40/100 papers assessed
and noted ready for
Inclusion in factsheet

Riga, May 2012 VBORNET AGM

Keywords:

An. labranchiae

An. sacharovi

An. atroparvus

An. plumbeus

(all above & habitat,
ecology, biology, biting
behaviour, control,
distribution)

Additional searches:
Malaria vector & Europe
Malaria transmission &
Europe

Autochthonous malaria &
Europe




0 -~ O OT

We need your expert opinion

* Factsheets need to be up-to-date

* Need help identifying local/unpublished

Information or literature

 Particularly information on the ecology/biology
of each species

Riga, May 2012 VBORNET AGM
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« Sampling strategies — ignt traps, light

traps, animal-baited overnight trapping etc

— Ph. ariasi, neglectus, papatasi,
perfiliewi

— Final to be completed Dec 2012

« Drivers for change

— Focus of vectors of Leishmania
and sandfly fever

— Final to be completed Dec 2012

Riga, May 2012 VBORNET AGM

Phlebotomine sampling and
¢ drivers for change

35
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Net
2. Please remember to share your expertise

 Contacts for WP 2

— Work package leader Jolyon Medlock
» |olyon.medlock@hpa.org.uk

— Scientific support Kayleigh Hansford
» kayleigh.hansford@hpa.org.uk

Thank you

Riga, May 2012 VBORNET AGM
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Riga, May 2012

VBORNET AGM
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