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Questions to address 
1. Which species/subspecies of free-ranging swine are a disease risk to livestock, 

wildlife, and people? 
2. What is the geographical global distribution of these species? (This may require a 

map of the world and some evidence about the various regions with reported 
free ranging swine populations.) 

3. What factors contribute to population growth and expansion of free-ranging 
swine populations? 

4. Which diseases of wild swine are of most risk to livestock, wildlife, and humans if 
one considers the potential for exposure in susceptible populations and given 
the infectivity of the agent? On what basis were these diseases identified? 

5. What aspects of these diseases are of greatest management concern when one 
considers the potential for disease spread in available host species, and 
interactions among animal and human populations? 

6. What are the highest consequence events related to disease emergence, 
persistence, and re-emergence in wild swine that require policy or scientific 
resources to address? 

7. Are there ecological or biological gaps in information that increase the 
risk/hazard of an event? 



• (1-3) Wild suid ecology, distribution and trend 
or management 

• (4-5) Main pig-related diseases 
• (6-7) Risk assessment and knowledge gaps 
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Wild suid ecology, distribution … 

http://www.ultimateungulate.com/Cetartiodactyla/Suidae.html 

Suid diversity hotspots 

Native range Eurasian wild boar 
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Highly adaptable to diversity of habitats1 

Preferes broad-leaved forest habitats2 3 

Uses crops (when ripe) and edges3 

1 Abaigar 1990;  2 Meriggi y Sacchi 2001 3 Thurfjell et al. 2009 

Wild suid ecology, distribution … 



Pig production in 
Europe (Eurostats) 

Vilaça et al. (2014) 

Wild suid ecology, distribution … 
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http://epp.eurostat.ec.europa.eu/statistics_explained/index.php?title=File:Number_of_sows_by_region_(2008).png&filetimestamp=20100216131414


 

Shooting is the main cause of 
death – diseases, roadkills & 

predation are negligible 

Oliver Keuling 

Wild suid ecology, distribution … 

Mortality is always lower than the 
reproduction rate 

http://www.google.es/url?sa=i&source=images&cd=&cad=rja&docid=j40uPtVXkx3m-M&tbnid=FtPc_CRvSbam9M:&ved=0CAgQjRwwAA&url=http://www.tiho-hannover.de/?id=1089&ei=5pNKUrCNAsaQhQfE3oG4BQ&psig=AFQjCNFcm8rUC7HNoiVhE1HZ3CcNUFAUNw&ust=1380705638102090


Wild suid ecology, distribution … 

Emaciation in PCV2-infected piglet 

TB causes between 25-40% of mortality 
in subadult wild boar in Spain 

(J. Vicente, unpublished) 

PCV2+M.hyo+others can cause up to 70% 
piglet mortality during summer in Spain 

(C. Gortazar, unpublished) 
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Wild suid ecology, distribution … 

>2 million wild boar harvest/year 
 

Wild boar population >10 million 
 

Growth and expansion will continue 
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Wild suid ecology, distribution … 

Figures for 2013 are already 100,000 
hunter-harvested wild boar 

(C. Staubach) 



 © SWCWHS 

Wild suid ecology, distribution … 

AUSTRALIA: approx. 13 million feral 
swine distributed across 40% of the 
continent.  Abundance varies from low 
densities (e.g. 0.5-1 pig/square 
kilometer) up to very high densities (e.g. 
10-20 pigs/square kilometer). Source: 
Brendan Cowled. Pantanal, Brazil 

SWCWS 



Wild suid ecology, distribution … 



Feeding has spectacular effects: 
• Increased reproduction 
• Better survival during limiting seasons 
• More predictable presence of game 
• Along with fencing, prevents crop damage 
• (…) 

But: 
• Causes high densities 
• Main driver of northward expansion in EU 
• Facilitates intra- and inter species contacts 
• Creates high spacial aggregation  transmission 
• (…) 

 
 

Wild suid ecology, distribution … 



Questions to address 
1. Which species/subspecies of free-ranging swine are a disease risk 

to livestock, wildlife, and people? 
1. Probably all. However, Sus scrofa is the best known, has the widest 

distribution and is the key species in most regions. 

2. What is the geographical global distribution of these species?  
1. Worldwide except for extremely dry or extremely cold regions… and 

expanding! 

3. What factors contribute to population growth and expansion of 
free-ranging swine populations? 

1. General habitat suitability, and extreme adaptability 
2. Low mortality due to hunting, diseases, road kills, predators 
3. Man-driven expansion and population growth: feeding & translocations 



• (1-3) Wild suid ecology, distribution and trend 
or management 

• (4-5) Main pig-related diseases 
• (6-7) Risk assessment and knowledge gaps 

Questions to address 



Bacterial 
 
• Tuberculosis 
• Swine brucellosis 
• Erysipelothrix infection 
• Streptococcosis 
• Salmonellosis 
• Colibacillosis 
• Enzootic pneumonia 
• Q fever 
• Leptospirosis 
• Lawsonia intracellularis 
• Actinobacillus pleuropneumoniae 
• (…) 

Viral 
 
• African swine fever 
• Classical swine fever 
• Aujeszky’s disease 
• Porcine circovirus type 2 
• Porcine parvovirus 
• Swine influenza 
• PRRS 
• Coronavirus 
• FMD 
• Other vesicular diseases 
• Hepatitis E 
• (…) 

Main pig-related diseases 



• OIE listed viral disease 
• Acute, highly contagious 

disease of domestic pigs 
• High mortality, reaching 100% 
• No vaccines 
• Emerging trans-boundary 

disease 
• Endemic in large parts of SSA 

including Uganda 
• Considered a main constraint 

for the development of the pig 
industry 

 

African swine fever 

Pictures: Charles Masembe 
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African swine fever 

Pictures: Charles Masembe 



ASFORCE (Collab. JM Sánchez-Vizcaino): 
Wild boar life-trapping in Sardinia, 2014 

African swine fever 
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African swine fever 



African swine fever 

• Wild boar long time regarded as irrelevant 
• Recent observations show that not all infected animals die after short 

time (e.g. Kurinov et al. 2012) 
• Wild boar can move long distances, do contact pigs and pig products, … 



Classical swine fever 

CSF spillover to wild boar in Israel, 2009 
Chinese strain. Map: Roni King 

Germany officially CSF-free since 31 March 2012 
(Source: Christoph Staubach & FLI) 
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overview about the current CSF - areas 

Eifel 

right side of 
river Rhine 

Pfalz 

North Rhine-Westphalia 

Hesse 

Rhineland-Palatinate 

France 



CSF: Critical Community Size 
 

• Size/density threshold required to maintain 
circulation of a pathogen.  

1Rossi y cols. 2007 



Germany 

Fotos: Wild & Hund 

Classical swine fever 



Aujeszky’s disease (Pseudorabies) 

Inflammation of the tonsils and of several LN.

Engorged blood vessels in meninges.



Aujeszky’s disease 

The larger the 
difference in 

prevalence, the 
higher the risk 



• A special case: 
– Hunting estate outside the AVD “core-area” 
– Negative until 2008 
– Significant change in management  fencing / feeding 
– Increase in abundance (FBII) and spatial aggregation (Z)  
– After 2008: 56% ADV seroprevalence 

Management  
change 

Aujeszky’s disease 

“Unlike love, HERPES is forvever” 
(Vittorio Guberti) 



BULGARIA: low seroprevalence and clustered distribution 
of seropositive wild boar and roe deer suggest that FMD 

infection in wildlife was a short living event, which failed to 
develop into a large scale epidemic. 

ISRAEL: After a major outbreak of FMD in gazelles, a survey 
detected 108/840 =15% boar seropositive and 2/72 =3% 

that had the virus. Results show the exposure of the boars, 
but not necessarily a role in maintenance (R. King).  

Foot and mouth disease 



Bacterial 
 
• Tuberculosis 
• Swine brucellosis 
• Erysipelothrix infection 
• Streptococcosis 
• Salmonellosis 
• Colibacillosis 
• Enzootic pneumonia 
• Q fever 
• Leptospirosis 
• Lawsonia intracellularis 
• Actinobacillus pleuropneumoniae 
• (…) 

Viral 
 
• African swine fever 
• Classical swine fever 
• Aujeszky’s disease 
• Porcine circovirus type 2 
• Porcine parvovirus 
• Swine influenza 
• PRRS 
• Coronavirus 
• FMD 
• Other vesicular diseases 
• Hepatitis E 
• (…) 

Main pig-related diseases 



M. tuberculosis complex: a multi-host pathogen 
- each situation can be different 

– Only spillover host in New Zealand & Australia 
– Key wild maintenace host in Iberian Peninsula, 

Sicily (Italy, pigs), Molokai (Hawaii, feral pigs)… 
– Increasingly reported as MTC host in >14 EU 

countries, N Africa, S America… status unknown 
in many regions 

Tuberculosis 

Indirect transmission is relevant, e.g. at waterholes, feeders 

Lung lesions are frequent, facillitating MTC shedding 



Tuberculosis 
– Well-established link between wild 

boar and cattle TB (e.g. Richomme 
et al. 2013) 

– Prevalence trend in wild boar 
contrasts with decreasing cattle TB 
(Boadella et al. 2011) 

– Culling wild boar reduced cattle TB 
incidence and red deer TB 
prevalence (Boadella et al. 2012) 



Tuberculosis 
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Vicente et al. (in prep.) 

∑ Prevalence x Shedding x Abundance 



• Individual risk factors 
– Increasing age 
– Infected social group 
– Genetic background 
– Co-infections 

 
• Population risk factors 

– Contact to other host species 
– High density 
– Spatial aggregation 
– Indirect contacts at feeders, waterholes  
– Fencing 

Acevedo-Whitehouse et al. 2007; Díez-Delgado et al. 2014; Gortázar et al. 2008, 2011; Risco et al. 2013; Vicente et al. 2006, 2007, 2013.  

Tuberculosis 



• Brucella suis biovars 1 & 3 in Asia & America 
(zoonotic); biovar 2 in Europe 

• Widespread in Europe; prevalences range 
from 0-40%, locally higher; sporacic 
spillover to cattle (Fretin et al. 2013) 

• Present in Australia: recent human and 
canine cases related to pig hunting (Ridoutt 
et al. in press) 

• Widespread in USA - increasing threat to 
agriculture and hunters (Leiser et al. 2013) 

Swine brucellosis 



Escherichia coli 

 



Questions to address 
1. Which diseases of wild swine are of most risk to livestock, wildlife, and humans 

if one considers the potential for exposure in susceptible populations and given 
the infectivity of the agent? On what basis were these diseases identified? 

1. ASF, CSF, TB: diseases with a high economic impact and a confirmed suid maintenace 
host 

2. AVD, swine brucellosis…: diseases with a medium economic impact or zoonotic 
relevance and a confirmed suid maintenance host 

3. FMD, …: diseases with a high economic impact but suid maintenace host not confirmed 
4. Other diseases of zoonotic (HEV, E. coli, …), economic (Mycoplasma hyo) or conservation 

relevance 
 
 

2. What aspects of these diseases are of greatest management concern when one 
considers the potential for disease spread in available host species, and 
interactions among animal and human populations? 

1. Direct and indirect contacts between farmed pigs and suids, or between other livestock 
and suids, or between human beings and suids  contact mitigation research needed 

2. Population size and metapopulation dynamics are likely drivers of pathogen 
maintenance for e.g. CSF; spatial aggregation is a risk factor for e.g. AVD, PCV2, TB 



• (1-3) Wild suid ecology, distribution and trend 
or management 

• (4-5) Main pig-related diseases 
• (6-7) Risk assessment and knowledge gaps 

Questions to address 



Risks & gaps 

• Risks: 
– Emergence or re-emergence of diseases (e.g. wild 

boar and ASF in Poland and the Baltic countries) 
– Establishment of endemicity, for instance MTC in 

new regions with expanding and increasing suid 
populations 

– These risks are largely driven by: 
• Fencing/feeding/translocating (hunters) 
• Natural expansion and population growth 
• Frequent intra- and inter-species contacts 



Risks & gaps 

• Knowledge gaps: 
– Abundance and monitoring 
– Behavior at the interface 
– Epidemiology of less-known pathogens 
– Pathogenesis (e.g. ASF) 
– Intervention (how to exclude, cull, vaccinate, etc.) 
– (…) 



Gap: abundance monitoring 
- Often only hunting bags available 

(large scale; not easy to compare 
between regions) 

- New, more accurate and 
comparable, techniques needed 

- Recent developments: 
- Dropping frequency (relative 

abundace & aggregation; Acevedo 
et al. 2007) 

- Density estimates from camera-
trapping (ongoing) 

- Spatial models (large scale; Acevedo 
et al. 2014) 

Risks & gaps 



Risks & gaps 
Gap: behavior & epid 
- How, where, when… do contacts take place? 
- How to avoid them? 
- Quantify indirect transmission 



Risks & gaps 
Gap: behavior & epid 

Cowie et al. (in prep) 

Barasona et al. (in press) 



Risks & gaps 
Gap: intervention 



Questions to address 
1. What are the highest consequence events related to disease 

emergence, persistence, and re-emergence in wild swine that 
require policy or scientific resources to address? 

1. From a (current) EU perspective: re-emergence of a high impact disease such as ASF via wild 
suids (Poland, Baltic Countries) 

2. From a US perspective: risk of MTC endemicity in growing/expanding feral pig populations, 
particularly in risk regions (Texas, Michigan) 

3. (…) 

 
2. Are there ecological or biological gaps in information that increase 

the risk/hazard of an event?  
1. Pathogenesis and epidemiology still have significant knowledge gaps, e.g. for ASF 
2. Suid population (abundance) monitoring is often limited to hunting bags, this is insufficient 

and needs to be complemented with new, more accurate and harmonized methods 
3. A cross-disciplinary approach to feeding is needed: how does it affect wild suid demographics, 

and disease maintenance and spread?; how can feeding bans be implemented? 
4. Tools for intervention should be developed for all relevant diseases (e.g. CSF & TB vaccines, 

barriers, population control tools…) 



www.SaBio-IREC.com 
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