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Infections shared with wildlife 



A huge list of shared diseases 

Source: Gortazar et al. 2007 Eur J Wildlife Research. 

CSF, wild boar 

HPAI, waterfowl 

Rabies, fox. M. Artois 



Example: TB (M. tuberculosis complex) 

TB lesions in red deer, Spain. Source: IREC C.A. Ríos 



Lots of wildlife! 

• Ner heads in Ciudad Real province, Spain 
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Example: TB (M. tuberculosis complex) 



 

A. Balseiro 

Example: TB (M. tuberculosis complex) 

Source: Gortazar et al. 2012 Mammal Review. 



Example: Foot-and-mouth disease 

Paton et al. 2009 Philos Trans R Soc Lond B Biol Sci. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2865093/figure/RSTB20090100F1/


Wildlife and emerging diseases 



Wildlife and emerging diseases 

Source: M. Boadella, IREC. Unpublished. 



Wildlife movement and diseases 

Wild animals & their 
pathogens move freely 
(wild boar undercrossing 
a farm perimeter fence) 

Wild animals or their 
remains are also 

massively translocated 
by humans, as pets, 

trophies, food… 



Infections shared with wildlife 

Total eradication of 
a shared infectious 
agent is almost 
impossible if 
wildlife hosts 
serving as natural 
reservoirs are 
ignored. 
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Wildlife monitoring: populations & diseases 



Disease monitoring 

Source: Boadella et al. 2011 Eur. J. Wildlife Research. 



Disease monitoring in wildlife 

• Key requisite for any disease control in wildlife - it will 
allow: 
– Identifying changes in disease occurrence 

– Critically assessing the impact of intervention 

 

• Monitoring of wildlife diseases requires: 
– Defining the key wildlife hosts, data, samples 

– Monitor populations & diseases (not diseases or populations) 

– Methods for diagnosis and for time and space trend analysis 

– Reasonable sampling effort and stratification 

Source: Boadella et al. 2011 Eur. J. Wildlife Research. 



Examples of wildlife disease monitoring 
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Wild boar TB prevalence and relative abundance in Ciudad Real, Spain. Source: J. Vicente, IREC. Unpublished. 
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Wildlife disease control: options 



Wildlife disease control 

Wildlife disease control often 
consists in an intervention in 
more or less natural ecosystems 
and is, as such, often 
controversial1  
 

1.- Artois et al. 2011 Rev. Sci. Tech. OIE. 



Wildlife disease control 

1st option: BIOSECURITY 
 

• Translocation control 

• Fencing and barriers 

• Hunting offal disposal 

 



Improving biosecurity at the interface 



Biosecurity 1: Translocation control 

Controling health in wildlife translocations: 
• Avoid unnecessary translocations 

• Check disease status at source 

• Check status at destination 

• Include also other (sympatric) hosts 

• Set up appropriate health protocols 

• Use quarantines 

• (…) 

Kock et al. 2010 Rev. Sci. Tech. OIE; Sainsbury & Vaughan-Higgins 2012 Conserv. Biol. 

Cattle 
translocations 

have been linked 
with cattle TB 
prevalence in 

the UK 
 



Biosecurity 2: Fences and barriers 

Owens & Owens 1980 Afr. Wildlife, Sutmoller 2002 Ann. NY Acad. Sci., Jori 2011 PreVet, Schneider 2012 J.S. Afr. Vet. Assoc. 

 Vulnerable to 
elephants, suids… 

 
 Interfere with 
natural movements 
and migration 



Biosecurity 2: Fences and barriers 



Biosecurity 2: Fences and barriers 

VerCauteren et al. 2006 Wildl. Soc. Bull., & 2012 Appl. Anim. Behav. Sci. 



Biosecurity 2: Fences and barriers 

Cattle use only 

Wildlife use only 

J.A. Barasona (pictured) 
& colleagues detected 

MTBC in 10% waterholes, 
where indirect inter-

species contact is 
frequent… 

 



“Wildlife only” 
waterholes were 
surrounded by a 1.2 
m high fence that 
wild ungulates but 
not cattle can cross 

Source: J.A. Barasona, IREC. Unpublished. 

Biosecurity 2: Fences and barriers 

http://www.clker.com/clipart-27036.html
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Biosecurity 2: Fences and barriers 

Brush-activated door 

Camera monitoring 

Source: J.A. Barasona, IREC. Unpublished. 



Many cows learned to operate the 

cattle-specific gate quickly and others 

followed and learned from them. 



Biosecurity 2: Fences and barriers 

Fencing 

Source: J.A. Barasona, IREC. Unpublished. 

Preliminary data shows a 
decreasing trend in cattle TB 
incidence, after separating 
cattle from wildlife at the 
waterholes 



Biosecurity 3: Carcasses and hunting remains 

Good! Wrong! 

Source: J. Vicente, IREC. 



Biosecurity 3: Carcasses and hunting remains 

…wild boar were 
only recorded at 
control sites…  
 
(100% efficient)! 



Wildlife disease control 

2nd option:  
POPULATION CONTROL 
 

• Random culling 

• Selective culling 

• Habitat management 

 



Wildlife population control 



Population control 1: Random culling  

• S. enterica disappeared from cattle 
feed bunks and substantially 
declined within water troughs 
following control operations 

• Starling control should not be used 
as a stand alone tool to reduce S. 
enterica,  part of a 
comprehensive disease 
management plan 

 

 

European starling 



Doñana National Park: a biodiversity hotspot 

Population control 1: Random culling  



Red deer (600) 

Fallow deer (800) 

Cattle (1200) 

Wild boar (1700) Cattle share the park with wildlife 

Iberian lynx (<50) 

A. Vargas 

Population control 1: Random culling  

Data: EBD-CSIC/PN Doñana; R. Soriguer 



TB is a conservation concern 
for Iberian lynx 

TB in lynx This adult lynx 
“Pablo” (who 
consumed deer) 
died due to TB 

Population control 1: Random culling  

Cattle skin test reactors 
increased despite culling 
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Same MTBC strains as in wildlife 

Peña et al. 2006 Vet. Pathol.; Millán 2007 unpublished; Gortázar et al. 2008 PLoS ONE, 2011 BMC Microbiology 



• Wild boar culling… 

Population control 1: Random culling  

Boadella et al. 2012 PreVet 

• Culled 50% of the 
park’s wild boar 
 
• Reduced wild boar 
TB prevalence (15-
50%) 
 
• Reduced cattle TB 
incidence 
 



bTB, conservation & invasive possums, New Zealand  

Population control 1: Random culling  

P. Livingstone 



Population control 1: Random culling  

Possum culling is an 
industry in NZ 
 
More funds are spent 
in possum culling 
than in cattle testing 
& compensations 



Population control 1: Random culling  

Source: P. Livingstone, AHB/NZ. 

TB control in cattle through possum control. Possum control 
ceased in the early eighties because of funding due to an 
economy crisis (will history repeat itself in EU?) 



Population control 1: Random culling  

Example: 4-area study (Griffin 2006, Irish Vet J) 

Eurasian badger 

• “Nasty TB reservoir” vs. “beloved native wildlife” 

• In Ireland and the UK, the ability to eradicate 
tuberculosis from cattle is severely constrained while 
infection continues to spread from badgers 

• Culling experiments had variable effects on cattle TB 

• Vaccination (possibly combined with culling) is seen as 
the best long-term strategy option 

 



Population control 1: Random culling  

EXAMPLES WHERE RANDOM CULLING FAILED  

 

• Red fox culling – rabies  

• Wild boar culling – Aujeszky’s disease 

• Wild boar culling – CSF 

 

Artois et al. 2011 Rev. Sci. Tech. OIE; Boadella et al. 2012 PreVet 

“Culling reservoir 
populations to 
control the 
transmission of 
pathogens has 
proven 
disappointingly 
inefficient” 

M. Artois 

“Culling could 
become a part of 

integrated control 
strategies (…) 

contributing to 
increase their success 

likelihood, or 
reducing the total 

expenses” 

M. Boadella 



Population control 2: Selective (targeted) culling  

• A friendlier alternative to random culling: cull 
only infected individuals (= test & cull schemes in 
domestic animals) 

• Can be very expensive  

• Feasibility depends on: 

– Access to the animals 

– Convenient, sensitive and specific tests 

– Prevalence and spatial distribution  



Population control 2: Selective (targeted) culling  

• Tested >50% of estimated 
350 mule deer wintering in 
Estes Park, Colorado, for CWD 

• 9 (18%) males and and 6 (5%) 
females test positive and 
removed from the population 

• 41 field days: 5.2 person-
hours/deer 

• Drugs, telemetry, vehicles… 
363 $/deer 

•  Not viable at large scales 

Mule deer at Estes Park 



Population control 2: Selective (targeted) culling  

• 762 deer captured and tested for TB 
• 8 (1.8%) adults positive on blood test 
• Estimated TB prevalence was 2.5%  
• Ability to trap and test a substantial 

number of deer given high deer 
densities (16–20 deer/km2), 
availability of traps and abundant 
workers 

• Total cost of ~US$228,000, or 38,000 
per culture-positive animal 

•  Not viable at large scales 
 
 

Animal side rapid tests, such 
as these lateral flow tests 
(Chembio, NY) are needed for 
test & cull strategies 



• Elk Island N.P. Alberta, Canada 

• 100% effective in clearing bison and elk 
from M. bovis and B. abortus 

•  Worked in an isolated population 

Population control 2: Selective (targeted) culling  



>300 wild boar tested 
(Chembio lateral flow) and 
segregated. 
Positive wild boar will be 
culled by hunting. 

Population control 2: Selective (targeted) culling  



Population control 3: habitat management 
 Supplementary feeding leads to 

population growth and spatial aggregation 

 Feeding bans could contribute to a 
sustainable reduction of wildlife densities 
and spatial aggregation 

 But: this creates conflicts with hunters and 
other stakeholders 



Brucellosis in the GYE 

Photos: NY Times 

The longer the elk feeding period, the higher the Brucella antibody prevalence 

Population control 3: habitat management 



Wildlife disease control 

3rd option:  
VACCINATION 
 



Vaccination and medication 



Vaccination and medication 

• Examples of vaccination 
– Rabies – fox and other carnivores – Europe, North America, … 

– CSF – wild boar – Europe  

– TB – several hosts and sites 

– Foot-and-mouth – livestock vaccination in endemic wildlife areas 

– (…) 

 

• Examples of medication 
– Echinococcus multilocularis – red fox – Europe  

– Acaricides to control ticks & Lyme – white-tailed deer – USA 

– Pre-release or pre-translocation treatments 

– Antiparasitics and antibiotics in game species 

– (…) 



Vaccination: rabies 

M. Artois 

Müller et al. (2005) Eurosurveillance. 



Vaccination: CSF 

Oral vaccine baits 



Vaccination: TB 

• Option 1: Vaccinate cattle 
– Research ongoing in UK & NZ 

– Main problem: interference of 
BCG vaccine with TB tests 

 

• Option 2: Vaccinate 
wildlife 
– Field results available: Badger 

(UK), possum (NZ) 

– Ongoing field trials: Badger (Irl), 
wild boar (Spain) 

– Captivity trials: White-tailed 
deer (USA), red deer (NZ), 
African buffalo (SA), …  

 



Wildlife disease control 

Gary Wobeser, Pathologist and wildlife disease expert 



Compartmentalisation and zonification 



Zonification: Brucellosis in the GYE 

• Bison exiting 
the YNP are 
hazed back, or 
culled, at high 
expense 
 

• Alternatives? 
– Cease grazing 

cattle (50% 
lower cost)  

– Zonification: 
brucellosis 
zone (1000x 
lower cost!) 

 

naturalunseenhazards.wordpress.com 

http://images.google.es/imgres?imgurl=http://cdn3.wn.com/o25/vp/i/49/77093025e8b7f9.jpg&imgrefurl=http://wn.com/wyomingcities&usg=__GQadgve9DUrgk6sZ2LaDyM7hAxo=&h=312&w=468&sz=37&hl=es&start=71&um=1&tbnid=cMojDbUzbMSLMM:&tbnh=85&tbnw=128&prev=/images?q=wyoming+cattle&ndsp=20&hl=es&rlz=1T4GGLR_esES226ES227&sa=N&start=60&um=1


Compartmentalisation 

• Establish health status by production system, not by geography1 

• Example: Country can be CSF-free in industrial pigs, but maybe 
not in wild boar, backyard pigs… 

1.- Artois et al. 2011 Rev. Sci. Tecch. OIE. 2.- Boadella et al. 2012 BMC Vet Research 

The larger the 
difference in 

prevalence, the 
higher the risk2 

Prevalence of Aujeszky’s disease in pig and wild boar populations, Spain 
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Wildlife disease control in the 21st Century 



Wildlife disease control in the 21st Century 

• WILDLIFE, LIVESTOCK & HUMANS 
– Habitat loss, extinctions, overabundance of a few successful species 

– Food & resource crisis, farming intensification, growing global trade 

– Overpopulation, poverty, climate change, migration… 

 

• PATHOGENS & DISEASES 
– New disease control needs: more diseases, in more species 

– Larger gap between health status of livestock and wildlife 

– New emerging disease events 

 

• DISEASE CONTROL 
– Increasing conflicts: opposition to population control, welfare concerns… 

– New research-derived knowledge: field tools software… 

– New biotech tools:  diagnostics, vaccines, fertility control 

[Predicted changes] 



Wildlife disease control 



Wildlife disease control in the 21st Century 

Many options 
available - 
which ones 
are more 
likely? 



A: New vaccines, new delivery tools 

Source: IREC/NEIKER/UCM. 

Piglets ingesting TB vaccine baits 

Baiting a selective piglet feeder for TB vaccination. Spain 2012 

Wildlife disease control in the 21st Century 



Patología 

Cultivo 

Serología 

Gamma IFN 

Expresión MUT 

4 years of BSL3 trials 



Pathology 

Culture 

Serology 

Gamma IFN 

MUT expression 

Pathology 
Levels of visible lesions at necropsy were significantly 
lower in vaccinated groups compared with the control 
group 

75,8% 81,6% 68,4% 
Levels of 
protection  

Wild boar response to revaccination 

Source: IREC/NEIKER/UCM. 



The plan 

Beltrán-Beck  et al. 2012 

Wild boar TB vaccine research 



B: No action – crisis times 
Wildlife disease control in the 21st Century 



Wildlife disease control in the 21st Century 

 All options have pros and cons 

 Consider all options for a given situation 

 Promote integrated control, combining several tools 

Corner et al. 2011 J. Comp. Path. 




