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infectious diseases 

and the impacts on 
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• Climate sensitive infections (CSIs)

• Literature study

• Collection of human and animal 

retrospective data

• Screening of infectious 

microorganisms in reindeer

• Swedish tick campaign



• Both human and animal infections, mainly 
zoonotic infections.

• Are in some way dependent on the natural 
environment for their spread or persistence, 
e.g. transmission to a new host or species uses 
arthropod vectors, water or soil, or uses 
wildlife as a reservoir.

• Caused by climate-induced stress e.g. by heat 
or by crowding due to shortage of food/feed or 
water, and thereby immunosuppression and 
easier acquired opportunistic infections.

CLIMATE SENSITIVE INFECTIONS (CSI) 

– HERE DEFINED AS:



SELECTION OF POSSIBLE CLIMATE 
SENSITIVE INFECTIONS (CSI) IN THE NORTH

- EXPERT DISCUSSIONS AND LITERATURE SEARCH

Soil- and Water-borne
Anthrax

Feed-, Food- and 
Water-borne 
Salmonellosis,
Cryptosporidiosis,
Giardiasis

Mosquito-borne
West Nile fever,

Sinbis fever

Midges-borne
Bluetongue,

SchmallenbergTick-borne
Anaplasmosis, 
Babesiosis, 
TBE,
Borreliosis/Lyme diseases



Zoonotic Infections
transmission between 

animals and human

Spatial Relevance
entire area, several countries/ 

regions, spot-wise in a 
country/region, in few 

locations/local/regional, not 
present/presence not known 

Climate Sensitive 
Infections

in animals and humans

Temporal Relevance
present, emerging, future

Clinical Relevance
high, moderate, low, none

Drivers of 
Epidemiology

species movement/extinction, 
invasion of new species, 

changed habits/behaviour 
opportunistic infections 

Transmission

Arthropod Vectors
Intermediate host/
Reservoirs Animals

FACTORS CONSIDERED WHEN POSSIBLE CSI ARE 
SELECTED AND CHARACTERISED



LITERATURE STUDY



COLLECTION OF ANIMAL AND HUMAN DATA

Country Animal Human

Sweden Swedish Board of Agricultural
National Veterinary Institute (SVA)

The Public Health Agency of 
Sweden, Umeå University

Norway Norwegian Veterinary Institute Norwegian Institute of Public 
Health

Finland EVIRA, the Finnish Food Safety 
Authority

National Institute for health and 
welfare (THL)

Iceland Icelandic Food and Veterinary 
Authority (MAST) 

Centre for Health Security and 
Communicable Disease Control 

Greenland Naalakkersuisut, Government of 
Greenland

Statens Serum Institut (in 
Denmark)

Russia Federal Research Center for Virology 
and Microbiology (CVM)

Institut Pasteur in Saint 
Petersburg





SCREENING OF INFECTIOUS 
MICROORGANISMS IN REINDEER

• Three herds, from south to 
north, in SWE, NO and FIN 
(2016-2017)

• Two or three herds in Yakutsk, 
Russia (2017-2018)

• Wild reindeer in Iceland (2017-
2018)Photo: Tiina Reilas, LUKE, Finland

Photo: Erik Ågren, SVA



Norway

Pool

5

Sweden Norway

Reindeer sampling 
- Rectal and nose swabs
- Blood samples

Analysis 
- Next Generation Sequencing (NGS)
- PCR 
- Serology
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SCREENING OF INFECTIOUS 
MICROORGANISMS IN REINDEER



Photos: Anna Omazic, SVA and 

Ulrika Rockström, Farm and Animal Health

SAMPLING IN SLAUGHTERED ANIMALS



NGS-DATA INDICATE THE PRESENCE OF
THE FOLLOWING VIRUSES

Finland Norway Sweden

Macavirus
(gammaherpesvirales)

”Betaherpesviridae” 
(normally not found in 
ungulates)

Bovine adenovirus 3

Sheep feces associated
smacovirus

Bovine respirovirus 3 Reindeer papillomavirus

Equine pegivirus 1

Bos taurus papillomavirus 7

Rangifer tarandus granti
papillomavirus

Other papillomaviruses

Bovine parvovirus 3

Macavirus



CAMPAIGN OF TICKS

• Ongoing campaign to collect ticks 
from animals and humans in 
northern Sweden.

• Started in June and will end  in 
October, 2018.

• In total, 3400 ticks has been taken 
care of and put in the freezer.

• Next step is species identification 
and microbiology analyses to 
detect pathogenic 
microorganisms, e.g. TBE, 
Borreliosis, Anaplasmosis and 
Babesiosis.
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HYALOMMA

• In July 2018, an adult ixodid tick, 
Hyalomma marginatum was 
found on a horse.

• Today, we have identified 20-25 
Hyalomma ticks from horses. 
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MEDIA
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