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Pathogen surveillance in wild and domestic 
animals important for  managing EIDs 

§  Increased frequency of emergence of  infectious diseases in last 20 
years 

§  Emerging infectious diseases have enormous impact on 
§  Public health 

§  Food supply 

§  Economies 

§  Environment 

§  Wild or domestic animals are main source of these infections 

§  Therefore, pathogen surveillance in animals is important 



Impact of selected EIDs 

Virus Appeared 
in 

Area Reservoir/source Impact 

HIV-1 1981 Global Chimpanzee § 20 million human deaths 

§ 38 million people currently infected 
§ US$ 5 billion for response in 2003 

Nipah virus 1998 Malaysia, 
Singapore 

Flying foxes § 106 deaths of 276 human cases 

§ >1 million pigs culled 

West Nile 
virus 

2001 North and Central 
America 

Wild birds/
mosquitoes 

§ 683 deaths of 18,269 human cases 

§ 22,566 equine cases in USA 
§ 100 000s of wild birds 

Avian 
influenza 
virus (H5N1) 

1997 Southeast Asia Poultry § 62 deaths of 129 human cases 

§ Nearly 140 million poultry dead 
§ Direct economic costs > US$ 10 billion 



Current animal pathogen surveillance: 
national 

§  Domestic 
§  Department of agriculture 

§  Quality variable among countries 

§  Wildlife 
§  Only in some countries 

§  Limited scope 

§  No clear reporting conventions 



Current animal pathogen surveillance: 
international 

§  World Organization for Animal Health (OIE) 
§  Reporting of pathogens affecting trade and/or public health 
§  International Early Warning System (immediate reporting) 
§  International Monitoring System (semi-annual to annual) 
§  Wildlife Disease Working group (semi-annual) 

§  United Nations Food and Agricultural Organization (FAO) 
§  Emergency Prevention System for Transboundary Animal and Plant Pests and 

Diseases, or EMPRES 

§  World Health Organization (WHO) 
§  Global Outbreak Alert and Response Network, or GOARN 

§  International Society for Infectious Diseases 
§  Program for Monitoring Emerging Diseases (ProMED; www.promedmail.org) 



Current system provides insufficient level of 
vigilance 

1.  Pathogen surveillance in domestic animals generally confined to 
pathogens with known economic impacts 

2.  Pathogen surveillance in wild animals less intensive to nonexistent 

3.  Lack of integration among pathogen surveillance systems in humans, 
domestic animals, and wildlife 



Problems with current surveillance: 
SARS-associated coronavirus in Asia 
§  November 2002, Guangdong, China 

§  New disease, SARS, appeared in 
humans 

§  SARS-CoV identified as cause 

§  Initially transmitted to humans by wild 
animals sold as exotic food 

§  Source of these wild animals (both from 
China and other countries) 

§  Game farms 
§  Wild-caught 

§  Absence of 
§  Animal virus surveillance data 
§  Archived sera or tissue samples 

§  Not possible to retrospectively trace 
source of virus (in time or space) 



Problems with current surveillance: 
Avian influenza virus (H7N7) in Europe 
§  February 2003, Netherlands 

§  Epidemic of highly pathogenic avian influenza 
§  Caused by H7N7 virus 

§  Sequence of events 
§  Likely originated from low pathogenic H7N7 virus in 

free-living ducks 
§  Evolved into high pathogenic variant after entering 

poultry farms 

§  Retrospective serological screening 
§  Egg production decrease on two poultry farms four 

months before epidemic 
§  Respiratory problems on turkey farm two months 

before epidemic 
§  Antibody to H7 influenza virus 

§  H7 influenza virus affecting Dutch poultry industry 
several months before major epidemic, but not 
recognized as such 



Problems with current surveillance: 
West Nile virus in North America 
§  August 1999, New York 

§  Cluster of 8 human patients with 
encephalitis 

§  Initially diagnosed as St Louis 
encephalitis virus (flavivirus) 

§  Unusual mortality of wild and captive 
birds in Bronx Zoo 

§  St Louis encephalitis virus doesn’t kill 
birds, so other pathogen 

§  Diagnosed as West Nile virus, not found 
before in North America 

§  Human cases subsequently also 
diagnosed as West Nile virus 

§  Had wild bird mortality not been 
investigated, discovery of WNV in North 
America may have been delayed 



Problems with current surveillance: 
MERS-CoV in the Middle East 
§  October 2012, Saudi Arabia (Zaki 2013, NEJM) 

§  Novel coronavirus in man with acute pneumonia 
§  Identified as HCoV-EMC 

§  17 June 2013 (www.who.int) 
§  64 confirmed infections 
§  38 deaths 

§  Evidence for zoonotic transmission (Annan 2013 EID) 
§  Viruses from Nycteris bats Ghana 
§  Viruses from Pipistrellus bats Europe 
§  Patient contact with camels/goats? 

§  Animal source of virus not yet determined 



Problems with current surveillance: 
Avian influenza virus H7N9 in China 
§  March 2013, east China (Gao 2013, NEJM) 

§  3 human patients diagnosed with H7N9 
§  Reassortant 

§  HA from H7N3 duck 
§  NA from H7N9 unspecified wild bird 
§  Internal genes H9N2 brambling 

§  30 May 2013 (www.who.int) 
§  132 confirmed infections 
§  37 deaths 

  

§  Evidence for zoonotic transmission 
§  76% cases contact live chickens (Li 2013, NEJM 
§  20 of 970 environmental samples from live poultry 

markets positive for H7N9 (Shi 2013, Chin Sci Bull) 

§  To date, animal species from which H7N9 
originated not determined 



What is the solution for wildlife disease surveillance? 

§  Extremes for improved wildlife surveillance system 
§  Rapid response team only, don’t fix surveillance system 

§  E.g., WHO-sponsored SARS Aetiology Study Group 

§  12 laboratories from different countries 

§  Perfect surveillance system 
§  E.g. (for one host and one pathogen), WHO Global Influenza Surveillance Network 

§  4 collaborating centres and 112 national centres in 83 countries 

§  Compromise 
§  Fix largest gaps in surveillance system 

§  Allow sufficient flexibility (personnel, finances) to respond to unexpected outbreaks 



What is the situation for wildlife disease surveillance in 
Europe? 



Level of wildlife disease surveillance in Europe 
(Leighton 1995, Rev Sci Tech) 

1.  Comprehensive general surveillance 
 Programmes which cover the entire country and are comprehensive with 
respect to species of mammals and birds examined and types of diseases 
assessed 

2.  Partial general surveillance 
 Wide range of programmes including detection, diagnosis and management of 
disease-related information, but restricted in various ways (e.g. to certain 
geographical regions or groups of species) 

3.  No general surveillance 
 Absence of a programme of general wild animal disease surveillance (in all 
cases, however, there is some degree of surveillance for a few specified 
diseases, e.g. rabies, bovine tuberculosis or classical swine fever [hog 
cholera], and wild animals are included in such surveillance to some degree) 





Establishment of the European section of the Wildlife 
Disease Association, 1993 

 “A meeting of interested individuals was held at the Zoological Society 
of London, 3 and 4 February 1993 … 

 
 A  formal application to WDA to create a European Section was 
generated and an interim Board was organized … 

 
 Critical issues having been met, a motion was made (Fairbrother/
Botzler) and approved regarding establishment of a European Section.” 

 
 From: Minutes of the 1993 council meeting of the WDA, held on 8 
August, 1993, in Guelph, Ontario. 





Country summaries provided by 

§  Kastriot Korro (Albania) 

§  Landry Riba (Andorra) 
§  Gabrielle Stalder (Austria) 

§  Paul Tavernier and Annick Linden 
(Belgium) 

§  Mirsada Hukic (Bosnia and Herzegovina) 

§  Anne Sofie Hammer (Denmark) 

§  Marja Isomursu (Finland) 

§  Olivier Mastain (France) 

§  Gudrun Wibbelt (Germany) 

§  Billinis Charalambos (Greece) 

§  Karoly Erdelyi (Hungary) 
§  Riccardo Orusa (Italy) 

§  Joseph Schon (Luxembourg) 

§  Andrea Groene (The Netherlands) 
§  Kjell Handeland (Norway) 

§  Patricia Santos (Portugal) 

§  Gabor Czirjak (Romania) 

§  Alexander Platonov (Russia) 

§  Sara Savic (Serbia) 

§  Gorazd Vengust (Slovenia) 

§  Christian Gortazar (Spain) 

§  Carl Hård (Sweden) 
§  Marie-Pierre Ryser (Switzerland) 

§  Ezgi Akdesir (Turkey) 

§  Paul Duff (U.K.) 





Goals of the EWDA network 

§  Improve exchange of information among wildlife health surveillance 
programs in Europe 

§  Develop standard operating procedures for diagnostic investigation 

§  Develop common criteria for diagnosis of wildlife disease 
§  Share specialist expertise 

§  Provide training opportunities for wildlife health surveillance 



www.ewda.org 







APHAEA: harmonised Approaches in monitoring wildlife 
Population Health, And Ecology and Abundance 

§  Overall aim: to establish a European wildlife disease network capable of providing 
reliable estimates of abundance of wildlife species and of pathogen distribution in 
these wildlife species 

§  Specific aims 
§  To harmonize methods for estimating abundance of key wildlife host species 

§  To harmonize methods for sample collection and diagnosis of key wildlife pathogens 

§  To field-validate above methods on selected wildlife host-pathogen pairs 
§  To develop a European wildlife disease network that uses above methods 




