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"We can't solve problems by using the 

same kind of thinking we used when 

we created them.“ 



• ~1461 infectious diseases affecting humans 

– Including 875 zoonoses (~60%) 
 

• Animal Reservoir: 75% of emerging infectious  

                                   diseases affecting humans   

Swine growers: O.R. 35.3 for H1N1 virus infection 

Veterinarians: O.R. 17.8; abattoir workers: O.R. 6.5 

Poultry workers: O.R. 32 for risk of carrying 

gentamicin-resistant Escherichia coli  



1. Bordetellosis 

2. Avian Nephritis 

3. Avian Influenza 

4. H.V. Infec. Bursal Dis. 

5. Variant Infec. Bursal. Dis. 

6. Variant Infec. Bronchitis 

7. Ornithobacterium  

      rhinotracheale infection 

8.  Angara Disease 

9.  Runting Stunting Syndrome 

10. Chicken Infectious Anemia 

11. Trans. Viral Proventriculitis 

12. Variant Mycoplasma G & S 

13. Dermal Squamous Cell Carcinoma 

14. Myeloid Leukosis 

15. Turkey Rhinotracheitis 

16. Cryptosporidiosis 

17. Spiking Mortality Syn. 

18. V.V. Marek’s Disease 

19. Pulmonary Hypertention 

20. Sal. Enteritidis type 4 

21. Big liver & Spleen Disease 

22. Equine Encephalitis 

23. Stunting Syn. (turkeys) 

24. Poult Enteritis Mort. Syn 

25. Multicentric Histiocytosis 

26. Osteomyelitis complex 

        New reovirus strains, etc. 

䇾…these disease agents insure 
their continued existence by 

adapting themselves to a broader 

host spectrum…䇿 Dr James H. Steele, 1979 
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 Pathogens are now transported faster 

across the World than the average 

incubation period of most microbes. 

  Climate change and human behavior 

favors the colonization of new 

territories by biological vectors and 

the pathogens they harbor. 

Bernard Vallat, Director of the OIE 

St-Hyacinthe, 2011 

Nipah virus 

H5N8 virus 
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“…Deming would (talk about) the poultry 
industry’s “system for the creation of epidemics”. 
Various practices introduce risks of differing levels. 

Most of these are built into the system and 

represent a continuing source of risk” 

       Robert Plamondon, 1999 



The quantity and diversity of 

microbes having an effective 

contact with a given host 
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Mycoplasma: “Farm localization is the most important factor associated 

with reinfection…the second factor is the size of the neighboring farm”
    RFW Goodwin, 1985  



Entrance of barns 

• Risk factor for Campylobacter: 

 

 

 

 

 

 
 

• Barrière à l’entrée : facteur protecteur le plus important 
 

Hald et al., 2000; Newell et al., 2003; Hansson et al. 2007 

Significant risk factor Odds ratio 

Absence of sanitary barrier (anteroom) at the entrance of 

barn 

3.1 (1.1-9.3) 

Absence of sanitary barrier  and presence of animals nearby 
7.0 (1.6-33.9) 

Absence of sanitary barrier  and presence of animals other 

than poultry on production site 7.6 (1.4-44.9) 





“Implementing One Health” 

 Craig Stephen DVM PhD 

Prevent, detect, 

circumscribe, 

eliminate 

diseases and 

respond to risks 

Multisector 

cooperation 

Solid 

partnerships 



Who wants to know? 

Hoarding 

Lost in pace… 

Transfering knowledge 

Fear of appearing stupid 

Insular culture  

Status gap 

Fix your own problem 

Competitive spirit 

Narrow incentives  

Busy-ness 

Fear of loosing power 

Physical distance   

Size of organizations  

Information overload 

Poverty of network 

Weak ties  

Tacit knowledge 

Lack of common 

frame 

Cultural differences 

M. Hansen, 2012 

UC Berkeley 



Exploit the information we have from an animal health perspective 

to support public health policies.  
 

Find novel ways to maximize the use of information generated as a 

result of the improved networking and diagnostic capacities.  
 

Communication and analysis systems tailored to meet global 

health priorities, and used to develop and constantly improve novel 

systems for the exploitation of information to generate knowledge.  
 

Bringing relevant information to international discussion tables. 

“the need for improved communication between the 
human and animal health sectors” 



Demesmaeker Tony et Clément Eric http://lemondepolitique.free.fr/dossier/precaution/retraitindex.htm 

 Risk   

Confirmed  

& recognized 

Almost certain 

scientifically 

Potentially 

scientifically 

Ignorance   

Forbidden Suspension 

of activity 
Restriction Information Watch 

  Prevention             

  In some cases, ignorance suffices  

to trigger the precautionary principle 



WE NEED TO DESIGN A COLLABORATIVE APPROACH  

WITH THE INHERRENT ABILITY TO CHANGE  

“Faced with the choice between changing one's mind and 
proving that there is no need to do so, almost everyone gets 

busy on the proof.”   

     ~John Kenneth Galbraith 

 

 







Preventive strategy 

Good management 

Sanitation 

On-farm biosecurity 

Regional biosecurity 

Health monitoring 

Immunization 

Therapeutic alternatives (environment; 

feed & water additives) 

Veterinarian-client-patient relationship:  

validity of proposed measures &compliance 

1st option: antibiotic approved for given 

species and disease 

2nd: if not possible, 2nd choice based on 

available data 

Therapy optimized based on 

pharmacological knowledge 

Avoid prolonged oral therapy  impact on 

gut bacteria 

Narrow spectrum antimicrobials whenever 

possible 

Based on culture and susceptibility results 

Avoid antibiotics important in humans 

Limit treatment to diseased or at risk birds 
Minimize environmental contamination 

Maintain an accurate database 

Respect withdrawal times 

Selection strategy 

Integrity strategy 



Example of success over a 4-year period 
 

Farm with 153,000 broiler capacity with 5 traditional barns. 

Farmer on his own, but has external help for cleaning, disinfecting  

and delivering birds 

Challenge: lag time between effort and success…. 





H5N9 HPAI2015: viral shedding Ducks vs Chickens 



 

Spread of outbreaks 

30 

French 
Epidemiosurveillance 

platform 







Ecology & Epidemiology 

LPAIV 

LPAIV 
(H1-16) 

Adaptation 

HPAIV  
(H5/H7) 

HA 
Mutation 

H5N1/H5N8 



0 1000 2000 3000 4000 5000 6000 7000

x $1,000,000 US 

Italy 1999, 2002-2003 

Virginia 2002 (LPAI) 

North Carolina 2002 

Holland 2003 

British Columbia 2004 

USA 2015 

China 2013 

Social & Economic impact 

2004 – 2007 

 

 





http://kandztravel.com 

Farm 

Region 

National & 

International 

Maintain flock health 

Reducing the impact of diseases 

Disease surveillance  

Disease control Strategies 

Prevention of exotic 

diseases 

Maintaining markets 



Disease = at least 2 x 6:  

Probability      depending on:  

Number of times 

you play Number of dices 

Agent 
infectieux 

Transmission 





Sources of contamination 



Biosecurity 

Endemic diseases 

Eradication not possible 

Exotic diseases 

Endemic diseases 

Eradication possible 



Health/Disease 

Like for turkey production, 

the success of chicken and  

duck productions starts 

with controlling diseases 

and optimizing health 



Top biosecurity measures to break the 

Infectious 

agent 

Transmission 

chain of infection 

Pest  

control 

- People 

- Animals 

-   Equipment 

Traffic control 

Sanitation 
       - Buildings 

- People 

Communication 
Audits, Education, & 

Regional networking 

- All-in all-out 

- Vaccination 

- Down-time 

Removing  
susceptible host 



Airborne transmission 

 

• Risk 

– 10 X more chances that an ILT 

positive farm will be  directly located 

in a wind corridor from where there 

is a farm infected with the ILT virus 

 

• Risk management 

– Windbreak vegetation 

– Regional coordination and 

biosecurity 

– Consideration when planning the 

construction of a new barn 

Delaware 



“HPAI virus was isolated from air 
samples collected inside, immediately 

outside, up to 70 m from infected 

facilities (RNA up to 1000 m)” 

 

 



The Netherlands 2003 – HPAI H7N7 

241 commercial flocks 

9 weeks 

30 million birds 

Transmission index: 
 

 <1 km: 0.016  

   1 km: 0.012  

 10 km: 0.00046 



Case-control studies 

Diseases Risk factor Risk level Reference 

Salmonella 

Newcastle 

E. coli 

High farm 

density 

OR 2.2 

OR 4.2 

OR 6.3 

Snow et al., 2012; Great Britain 

East et al., 2006; Australia 

Vandekerchove et al., 2004; Belgium 

Less than 1 km (0.6 mile) between farms 

 

• 2 x more chances  Salmonella 

• 4 x more chances  Newcastle 

• 6 x more chances  E. Coli 

 
 eggs, equipment, people, vehicles, wildlife 
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Avian Diseases 57(2):266-272. 2013  
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Insects 

• Risk management 

– Avoid standing water 

– Manure management 

– Dead bird disposal 

– baits, insecticides 

– Close doors 

– Mosquito screen 

– Keep site clean and dry 

inside and outside buildings 

– Where possible: let the 

building freeze 

 

 

 

Standing water, manure, 

carcasses 



Rodents and Other Wild Animals 

 

• Risk 

– 3 X more chances of Campylobacter 

infection if rodent feces are observed on 

site 

– 3 X more chances of having coccidiosis 

when rodents are detected on site 

– 6 X more chances of Salmonella enteritidis 

infection if mice are observed 

– 8 X more chances  of Salmonella enteritidis 

infection if rats are observed at least 

monthly  

– 2 X more chances of low pathogenic avian 

influenza if racoons or foxes are observed 

near the farm. 

– Significant association between the 

presence of squirrels on the farm and 

Pasteurella multocida in a flock on the 

farm 

 



Carcass disposal 

 

• Risk 

– During the avianInfluenza epidemic 

of 2002 in Virginia, USA (LPAI 

H7N2): 

– 7 X more chances of viral 

contamination of farms using 

rendering for carcass disposal 

 

• Explanation 

– Same vehicle used on many farms 

for the collect of dead birds  

spreading of the virus via the vehicle, 

the driver, the equipment, etc. 



Carcass disposal 

 

• Risk management  

– Locate the container for dead birds 

away from the barns and close to the 

road (preventing access to the poultry 

site) 

– Communicate with the rendering 

company in order to schedule dead 

bird pick up from low risk to higher 

risk sites. 



Spreading of manure 

 

• Risk 

– Farms in high density areas are at greater 

risk that a neighboring farm spreads 

manure close to them 

 

• Explanation 

– Transmission of pathogens via aerosol 

and vectors (rodents, insects, etc.) 

 

• Risk management 

– Composting before spreading manure 

– When disease occurred, heat the litter 

before spreading 



The most important 

vermin…. 

Grower/Employees 

Cleaning crew 

Livehaul (chickens) 

Livehaul (equipment) 

 Poult trailer 

 Shavings 

Rendering truck 

 Servicemen 

 

Tractors  

Loading crew 

 Feed truck 

 Fuel truck 

Truck shop 

 Snow plow 

Trash truck  

  etc. 



Infectious Laryngotracheitis 

in Niagara Peninsula 

Logistic regression on 

䇾flock disease status䇿  

Factor Coefficient p-value OR (95%CI) 

Vaccination 

crew 

2.54 0.031 12.7 (1.3-126) 

Litter handling 2.09 0.016   8.1 (1.5-45) 



Case-Control Studies 

Disease Risk Factor Risk Reference 

Avian 

Influenza 

Visitors 

Clothing, boots, hands 

Sharing equipment 

OR 8.3 

OR 7.0 

OR 29.4 

Fasina et al., 2011; Nigeria 

Nishiguchi et al., 2007; Japan 

Nishiguchi et al., 2007; Japan 

Racicot, 2013 

MG status 

Pos.  Neg. 

Coveralls 

required to 

visitors 

 

YES 12 15 

NO 22   2 

65% versus 12% 

Fisher Exact Test 

p = 0.0008 
Vaillancourt & 

Martinez, 2003 



Aire 

contaminée 
Aire  

propre 

Partager-Contrôler 



 

EQCMA, 2012 

Bioexclusion 

Biomanagement 

Biocontainment 



Poultry barn 

Dead bird disposal 

House 

Shed 

Control Access Zone 

Restricted Access Zone 

Control  

access  

points 
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Hand  

washing 

BENCH Contaminated zone Clean zone 

 Remove coat 

 Sign logbook 

 Wash hands 

 Put on dedicated 

    barn boots or 

    disposable plastic 

    boots 

Apply any other 

biosecurity measures: 

   - Coveralls 

   - Head net 

   - Gloves 

Plan to have: 

   - Lockers or hooks 

   - Pen; paper 

   - Soap; alcohol gel 

   -  Towels 

   - Garbage container 

     & bags 
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Changing  

footwear 



Danish entrance 

Contaminated area Clean area 

Hand washing 

Transition area 

Outside Zone Flock Zone 

Remove coat and sign 

logbook 

Remove shoes Put on barn specific boots 

Put on coveralls, hairnet  



Dirty 

area 
Clean 

area 

Outside 

Inside 

farm 
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“The type of disinfectant was  
irrelevant if manure was not 

removed from the surface of 

boots… 

…Contaminated boot baths 
increased boot contamination 

during cleaning…”  
Effective disinfection after 

soaking boots for 5 min. 



Footbaths  

research findings 

Advantages 

• May reduce the infection 

pressure 

• Prevents or slows down the 

transmission of 

Campylobacter 

• Efficacious against many 

pathogens if well done 

Disadvantages 

• All visible organic material 

must be removed from the boots 

prior to using the footbath 

• If this is not done, the 

disinfecting solution must be 

changed after each use! 

• Change only when visibly 

dirty... compliance! 

• Source of contamination 

• Development of resistance Quinn, 1991;  Humphrey, 1993; Evans et Sayers, 2000; 

Langsrud et al., 2003; Allen et al., 2005; Dee et al., 2005; 

Amass et al., 2000, 2001, 2002, 2003 



Study on the usage of footbaths under field conditions 

Farms Hatchery 







Changing boots in the contaminated zone 

Not changing boots  

Control 
Changing boots  

while passing from 

one zone to the  

other one 

< log2 < log2 

< log2 < log2 

Huard et Vaillancourt, 2017 

Control neg & pos      

Left boot 

Right boot 

Control neg & pos    

Left boot 

Right boot 

Floor contamination 

Floor contamination 

Sampling/pair of steps 

Sampling/pair of steps 



Properly cleaning poultry buildings 
• Cleaning, disinfection/fumigation 

– Between each flock, if health issue 

observed 

– Essential after a flock is confirmed S. 

Enteritidis positive 

– Monitoraging after procedures 

• Dry litter;  

– Control humidity!  

– Consider composting 

• Treating litter with acid products 

– Variable results, but won’t hurt 
J. Smith, 2017 







Get organic material out Brush Remove dust 

Apply  

detergent 

Scouring 

Fumigation 



Visual assessment 

FAIL PASS 

FAIL 

Bacteriological assessment 

Low 

PASS 

High 

PASS 

Review current 

protocol 

Compliance 

(application of protocol 

as prescribed) 

Improve 

compliance 

Modify 

protocol 

Determine frequency of 

audits based on type of 

production and current 

sanitation results 

FAIL 

Verify disinfection 

protocol (quantity, 

type, application, 

etc.) modify as 

needed 

Monitoring of sanitation 



Carrique-Mas JJ and R.H. Davies 2008 

Environmental sampling method Probability 

of detection 

One pair boots and  

One pooled dust sample 

0.727 

Dust 0.671 

5 pairs of boots 0.668 

1 pair of boots 0.590 

Litter 0.527 

Commercial polywipe  

drag sponge 

0.439 

http://www.rademo.co.uk/Images/SpongeMRD.jpg


The extent to which a person’s behavior coincides with  
medical or health advice 



Error % of visits 

Not washing hands at entry 79.3 

Zones ignored 67.4 

Not wearing farm boots 56.3 

Not wearing coveralls 43.3 

Doors kept opened 14.4 



Lack of knowledge on biosecurity (Lotz, 1997; Barcelo & Marco, 1998; 

Amass & Clarke, 1999; Sanderson et al., 2000; O'Bryen & Lee, 2003) 

Economic constraints (Vaillancourt & Carver, 1998; Barclay, 2004) 

Lack of training, communication, incentives 

Lack of time 

Difficulty to apply suggested measures 

Absence of biosecurity program audits  

Lack of coherence of available information (Jardine & Hurdey, 

1997; Moore & al., 2008) 

Beliefs, attitudes, perceptions, education, experience, 
personality traits (Delabbio & al. 2003 et 2005) 



 Buy in 

 Communication 

 Education/Training 

 Incentives 

 Realistic game plan 

 Verification (markers) 

 Regional perspective 





Photo: Denicourt, 2009 

Business Farm 1 Farm 2 Farm 3 

Nature 
(including viruses, bacteria, protozoa) 

One Big Single Site! 



Distance Determinant Factors 
 

1. Topography 

2. Temperature, humidity, wind 

3. Vegetation 

4. Rodent and insect populations 

5. Farm traffic (poultry, non-poultry) 

6. Concentration of pathogen (quantity organic mat./pathogen; particle size) 

Contaminated 

barn 

Effective Infection Transmission (adequate infection pressure) 
 

1. Distance between 2 sites 

2. Regional farm density 

3. ??? 



Positive 

farm 

Farms 

< 3.2 km 

Integrator 

Location 

Name of positive site 



GIS 







Quarantine 

notice 



Use of geographic information systems (GIS) for: 

– disease surveillance 

– outbreak control 

• routing of live haul trucks 

• creation of quarantine, vaccination, and surveillance zones 

– emergency management 

Dufour-Zavala, 2008 



 Individual farm measures 

 Variable traffic flow 

 Minimal communication 

 Integrated farm measures 

 Managed traffic flow 

 Established communication 

 Compliance assessment 



COMMUNICATION 

Training – 
what, how  

and  

why 

Feedback 

to all 
 

personnel 

Easy to 

comply 
- 

 

Farm design  

Proper 

equipment 

Sanitation 

products 

Surveillance Sanitation 

monitoring 

 



…and the present 

Diagnostics, interventions, etc. 
D. Venne, 2014 



“A confluence of this technology with sophisticated mathematical and 
statistical approaches has the potential to produce a paradigm shift in 

our understanding of infectious disease transmission and control.” 

Space 

Time Genetic 



Compartment 
means one or more establishments under a common biosecurity 

management system containing an animal sub-population with a 

distinct health status with respect to a specific disease for which 

required surveillance, control and biosecurity measures have been 

applied for the purpose of international trade. 

 

Zone/Region  
means a clearly defined part of a country containing an animal 

sub-population with a distinct health status with respect to a 

specific disease for which required surveillance, control and 

biosecurity measures have been applied for the purpose of 

international trade.  

 





 

“To win wars, one must know 
where and how to concentrate 

efforts…quickly”          Napoleon 



 

User Profile – encrypted/password 

 Name 

 Cell No. 

 Email address 

 What you do  (dropdown box) 

 What you come into contact with 

     (risk assessment) 

• Property type (farm/abattoir/hatchery) 

• Owner details – name, cell no., email. 

• For farms: Livestock/poultry on farm 

• Physical address 

Property Profile – encrypted/password 



indirect connections  direct farm to farm connections 

during period of interest 

All farms within a X km radius  

wild bird (geese, ducks and water 

fowl) around regions of interest 





 The world is changing whether you like it or not 

 Change is also a component of progress 

 Being reactive and active….innovation 

 Multi-layer approach to biosecurity is essential 

 Compliance strategy is also very important 

 

Avian influenza, antibiotic resistance, consumer concerns… 

…require optimization of disease control strategies…via communication 

…require leadership from industry 

…require partnerships, including with government 
 




