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Number of epidemics

Highly Pathogenic Avian Influenza

43 H5 & H7 epidemics; 7 different Over 80 H5 epidemics; over 10
viruses in 22 countries in Africa, strains in over 75 countries
Americas, Asia, Australia, Europe,
Middle East \
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7«1/ Risk factors associated with Avian Influenza

Odds are 7.3 times higher when disposing dead birds by rendering

Turkey McQuiston et al. ,

USA Chicken 2005
Odds are 37 times higher when introducing end-of-lay chickens

Trysem Lens: Odds are 29..4 times higher when sharing farm equipment between farms e
Odds are 7 times higher when visitors have incomplete hygiene measures (shoes, clothes
hands)
Odds are 500 times lower when farms have disinfection stations (hand & boot

Korea Layer washing/disinfection) Yoo et al. 2002
Odds are 6 times lower when changing boots between barns
Odds are 9 times higher when inadequate management of vehicles and people

France Duck movements : : o e Guinat et al.. 2020
Odds are 6.5 times higher if inadequate delimitation of farm and units (leading to
inadequate use of anteroom)

Netherlands All  Odds are 2 times higher in layer compared to other types of birds Thomas et al.. 2005

Farms located within 1500 m from case farms are 12 times more likely to be infected.
Ttaly All  Turkeys are 4 times more likely to be infected compared to other species. Mannelli et al.. 2006



https://doi.org/10.2460/javma.2005.226.767
https://doi.org/10.2460/javma.2005.226.767
https://doi.org/10.1111/j.1863-2378.2007.01074.x
https://doi.org/10.1016/j.prevetmed.2021.105556
https://doi.org/10.1111/tbed.13672
https://doi.org/10.1016/j.prevetmed.2004.12.001
https://doi.org/10.1637/11540-112516-Case.1.

Risk identification — we know the risks

Bird
Figure 4. A schematic representation (not to scale) of multiple potential pathways for exposure to and transfer

Multi- spe cies sites of pathogens withi the anvirons of concentrated anima feedm e
Water =2
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\

*Compromises to biosecurity include: (1) workers lacking protective clothing or opportunities for personal hygiene or decontamination on-site;

Ins ects (2) inadequate management of animal biosolids, often applied to land without treatment; (3) flies and other insects that carry pathogens in and

out of facilities through ventilation systems and small openings; (4) ventilation with high-volume fans resulting in considerable movement of
materials into the external environment; and (5) transporting animals in open trucks or containers to the farm or for processing.

Regional farm density
The wind?

Graham et al, 2008



DEUTERONOMY
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“You shall have a place outside the camp, and you
shall go out to it. And you shall have a trowel
with your tools, and when you sit down outside,
you shall dig a hole with it and turn back and
COver up your excrement.”

2 7, :\ '

“And he that 1s to be cleansed shall wash his clothes,
...wash himself in water, ...and after that he shall
come 1nto the camp, but shall stay outside of his tent
seven days.”

Leviticus/14/8

Soldiers returning from war were required to flame all their
equipment and to plunge garments in boiling water.




DEUTERONOMY

“You shall have a place outside the camp, and you
shall go out to it. And you shall have a trowel
with your tools, and when you sit down outside,
you shall dig a hole with it and turn back and
COver up your excrement.”

v “I forbid you to ever enter a ...an assembly of people.

v'I forbid you to leave your house unless dressed in your recognizable garb  geparatio Leprosorum
v’ 1 forbid you to drink at any stream or fountain, unless using your own barrel (Mass of separation)
v 1 forbid you to touch anything...until it becomes your own. n

v’ 1 forbid you to share house with any woman but your wife.

v If accosted by anyone...set yourself downwind of them

v 1 forbid you to enter any narrow passage, lest a passerby bump into you.
v 1 forbid you...to touch anything without donning your gloves.

v 1 forbid you to drink or eat from any vessel but your own.”




Basic Biosecurity Principles

Reduce | Separate § Communicate
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Evaluating live haul routes

for taking broilers out of a Biosecurity Zone Biosecurity and Vaccination Zones

Legend N . . Legend
o Brolers 5



Cleaning & Disinfection

» Inadequate contact time (detergent and disinfectant)

» Failure to use soap/detergent when cleaning

» Failure to get everything dry before disinfecting

» Disinfecting immediately after cleaning rather than just prior to use (equipment being stored
outside after C&D and getting contaminated with bird droppings)

» Monitoring C&D (changes in personnel, interpretation differences on “clean”, etc.)

» Failure to observe the process

» Failure to make sure C&D and biosecurity supplies are being ordered and available
Gonder, 2023

—




Impact of drying and disinfection on viruses

Table 1: Drying Time versus Disinfectant Label Contact Time

Log PFU/ml

Decontamination protocol - Bacteriophages

C+

Sweeping Detergent

Cleaning Step

Disinfectant

\ 4

Drying

Time in minutes

12.0 -

10.0

8.0

B Dryingtime

B Disinfecting contact time

The Importance of Contact Times for Disinfectants

(Omidbakhsh, N. CJIC 2008; 23:49)




An assessment of sanitation protocols for commercial transport vehicles
contaminated with porcine reproductive and respiratory syndrome virus

Scott Dee, John Deen, Danny Burns, George Douthit, Carlos Pijoan

Table Il. Summary of diagnostic data from Wash Bl Wash +

Area tested Trt 4 Neg Ctrl
Trailer interior pretreatment 20/202 20/20 19/20 20/20 0/20
Trailer interior 60 min posttreatment 20/20 20/20 2/19 NT 0/20
Trailer interior 90 min posttreatment 20/20 20/20 0/19 NT 0/20
Trailer interior allowed to dry (8 h) NT NT NT 0/20 0/20
Number of PRRSV (+) pigs postexposure 2/4° 0/4 0/4

Trt 1 — Treatment 1, washing only; Trt 2 -RY,JZYSCRes

washing plus glutaraldehyde: quaternary _
drying; Neg Ctrl — Sham-inoculated proto Glutaraldehyde: quaternary

respiratory syndrome virus ammonium chloride
@ Number of polymerase chain reaction (PCR)-positive swabs per number of replicates conduc
® Number of replicates that demonstrated PRRSV infection of naive sentinel pigs ha \Wash +

for 2 h per number of replicates conducted Overnight drying

2004;68:208-214 The Canadian Journal of Veterinary Research



Immunology, Health and Disease

Cleaning and disinfection of crates and trucks
used for duck transport: field observations during
the H5N8 avian influenza outbreaks in France in

2017

Adeline Huneau-Salaiin & &, Axelle Scoizec, Rodolphe Thomas, Sophie Le Bouquin
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Monitoring of sanitation

Visual assessment

|
i

Review current
protocol

!

Compliance
(application of protocol
as prescribed)

A 4

Low

A 4

Modify

protocol

Improve
compliance

Bacteriological assessment
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Verify disinfection
protocol (quantity,
| type, application,
etc.) modify as

needed
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Mark the spots needing attention, especially
if person responsible is not present

‘ " Visual assessment
1 |

Frequently

neglected

e Tractors Bacteriological assessment

e Drinkers

 Tillers

* Fly traps

e [.oadout debris Verify disinfecti?n Det?rmine frequency of
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Colorimetric representation of important attributes
for a successful microbial monitoring system

Detection method Accurate Rapid Cost-effective | Commercially practical

Agar air plate

RODAC plate

Direct swab

Fluff evaluation

MPN enumeration

ATP bioluminescence

- Positive

Neutral

B unknown R Julia S. Mcelreath, 2019






Study on the usage of footbaths under field conditions

@

Farms

Total Bacterial Counts
from Shoe Swabs

Fresh Solution

After 3 hours of
use

Active
Ingredient

Phenol

% Change in
bacterial count

% Change in
bacterial count

- ) 22
Dry footbath
Active % Change in Average
Ingredient Bacterial count |Residual Life
Detergent + -92.6 14 days
Dry Bleach
Dry Bleach -98.06 14 days

Phenol

<2 hours

Quaternary
Ammonium

Water

Robert L. Owen and John Lz

+87.2

+44.8

25. QUINN
In Disin
Philadel

Quaternary
ammonium

<2 hours




Study on the usage of footbaths under field conditions
22
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AVIAN DISEASES 61:64-69, 2017

Persistence of Highly Pathogenic and Low Pathogenic Avian
Influenza Viruses in Footbaths and Poultry Manure

R. Hauck,® B. Cr()ssley,B D. chmanek,B H. Zhou,© and R. A. Gallardo®P

Table 1. Detection of HPAI and LPAI by RT-qPCR and virus
isolation in spiked bedding material scraped from boots treated with
quaternary ammonia + glutaraldehyde—, quaternary ammonia only—, or
bleach powder—based footbaths.

Hours after preparation of footbath

0 24 48 72 Fig. 1. (a) Manure accumulated in the boot crevices. (b) Sampling

involved elimination of the excess of material in the surface and

HPA[ LPA[ HPAI LPAI HPA[ LPA[ HPAI LPAI collection of the material inside the crevices.

Control (feces no disinfectant)
RT-qPCR  +* + + + 4+ + +
Isolation - + + + 1 + +

+

Quaternary ammonia + glutaraldehyde
RT-qPCR  + + + +
[solation + + + +

Quaternary ammonia
RT-qPCR  +
Isolation -

+ +
+
+
+

+ o
+
+
+
+ o
+ o
+

Bleach powder
RT-qPCR % — — — — — — —

[solation — — — — — _ _ _

Ax 7
Virus detected.
By /-
Virus not detected.
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IBENCH Clean zone

v’ Put on dedicated
barn boots or
disposable plastic
boots

Animals

Changing
f oolwear Apply any other
biosecurity measures:

- Coveralls
- Head net
- Gloves

Outside door




3-zone entrance

R TO PIG ROOM __

(@]

OUTSIDE DOOR

one 4°

ll

Ny
Apply any other ‘%
biosecurity measures:
- Coveralls
- Head net

- Gloves




Source : Y.D.N. Tremblay
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Mobility

Getting to the
surface

Adhesion

Adhesion to
the surface

D Venne

Growth

Matrix
formation

Maturation

Bacterial growth &
development of the matrix

Dispersion

Start of a new cycle
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D Venne
k=
SE Watkins

D Venne

2557 Ibs for 20000 birds W\ =
A -

Source : Y.D.N. Tremblay

| Bacterlfal con?entratlon. ] Individual bird weights
colony-formmg units (CFU) at 22°C at moving-out
' 2.75 - 2.729kg, &g ar

E 1500

] l L, 2 671k

e ..“

Line 2 Line 4 Line 6 Line 8 2.60 +

§ mHouse1 (withrinsing) W House 2 (without rinsing) W House1 (withrinsing) W House 2 (without rinsing)
& Linden, 2014




Animal Health Research Reviews 11(2); 97-121

Biofilm formation in bacterial pathogens of
veterinary importance

Mario Jacques'*, Virginia Aragon®” and Yannick D. N. Tremblay'

Bordetella

Campylobacter coli e

Campylobacter jejuni
Clostridium perfringens

EntQI"OCOCCMS feacalis Source : Y.D.N. Tremblay

Erysipelothrix rhusiopathiae
Escherichia coli

Listeria monocytogenes
Mycoplasmas

Pasteurella multocida
Pseudomonas aeruginosa
Riemerella anatipestifer
Samonella

Staphylococcus
Streptococcus

Table 1. Studies on biofilm formation of bacterial pathogens of veterinary importance

Bacterial species

References

Actinobacillus
pleuropneumoniae

Aeromonas

hydrophila
Arcanobacterium pyogenes
Bacillus cereus group

Bartonella henselae
Bordetella bronchiseptica
Bordetella parapertussis
Brucella melitensis
Burkholderia pseudomallei

Campylobacter coli
Campylobacter jejuni

Clostridium perfringens
Corynebacterium
pseudotuberculosis
Corynebacterium renale
Enterococcus faecalis
Enterococcus faecium
Erysipelothrix
rhusiopathiae
Escherichia coli

Francisella novicida
Francisella tularensis

Haemophilus parasuis

Histophilus somni

Leptospira

Listeria monocytogenes

Mannheimia
haemolytica
Mpycobacterium
Mycoplasma
Pasteurella multocida
Pseudomonas
aeruginosa
Riemerella
anatipestifer

Salmonella

Staphylococcus

Stri eplococcus

Yersinia
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(ORP) on the survival of Gumboro virus in vitro. _
Daniel Venne, 2015
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% on-farm compliance

® SUCKS

...Or is not as good as you think =




Preventive Veterinary Medicine 100 (2011) 193-199

Contents lists available at ScienceDirect

Biosecurity compliance
Poultry Farms

Preventive Veterinary Medicine

SR UGS
ELSEVIER journal homepage: www.elsevier.com/locate/prevetmed

Description of 44 biosecurity errors while entering and exiting poultry

barns based on video surveillance in Quebec, Canada 100
Manon Racicot®* Daniel Venne ¢, André Durivage9, Jean-Pierre Vaillancourt? 90

8 farms
883 visits
102 individuals
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Different situations require

different measures

‘ . Arriving drunk

Lipstick on collar

But there are
universal
elements

to include in a
biosecurity
strategy

=

‘Reach the right people
Keep 1t simple
Lead by example

Communicate
Provide feedback

Incentive (reward)

Make it easy: design
Training - Stimulations

Buy-in: get all involved

Human Perception & Beliefs

Innovate: technology

=



Practicality of protocols

~l
-

N
-
|

i
()

40 40,6 ® Gel alone

B Soap & water
30 26.7 B Degreasing cream
20 Wipes

[a—"
-

Percentage of respondants

-
|

(

Not practical  Fairly practical  Very practical



Building design and farm layout

» Extremely large farms with multiple buildings S

» Ponds/water bodies on farms

» Anything that requires regular and repeated
entry to a building

» Open-sided buildings
» Uncontrolled fan outlets

> Inlets/fan with no biofilters

» Moving clean and dirty stuff in and
out the same building entrance
(cross-contamination) 3

Gonder, 2023
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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
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j« Regional farm density @', )\

(N
Salmonella OR 2.2  Snow et al., 2012; Great Britain
Newcastle Hioh farm OR 4.2  Eastetal., 2006; Australia
E. Coli di e OR 6.3  Vandekerchove et al., 2004; Belgium
Avian influenza Y OR 34.7 Boender et al., 2003, The Netherlands
PRRS OR 7.3  Lambert et al., 2012, Canada

Less than 1 km (0.6 mile) between farms

» 2 x more chances — Salmonella

* 4 x more chances — Newcastle

* 6 Xx more chances — E£. Coli

* 35 x more chances — A. influenza
e 7 x more chances — P.R.R.S.

—> equipment, people, vehicles, wildlife, insects
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Hierarchy of explicative variables
= [ei—————
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—

—

® /|

unique radical —
SUCCGSS desbmablon ggmﬁcanb dlsrupb

e @3Pmobivation,
scnenb c eren usiness
Change €= dlsbup Paradlg Shlf sb,abegg—bMotivation

opporbunity Gransform
mebaphormarketsmgevo \I[elmprovemenb mEcSa%on?d?pugg

dissimilar computing rebhlnk adapbablon Wal  buzzword

creabivity inspirabion revolution dlverglng

hi G o
Challenge 4 adiimﬁ,“:;‘v‘i’;esolygg ssngggbld\égge == Innovation

Rethinking / \ Technology

Adaptation Improvemey \
RISK

Reoi gn alit BlOSGCUI’lty measures Increase |
g y casier, faster, cheaper compliance




Alcohol gel
dispenser The pressure-sensitive

Clean area strings play music while
you go, and you can even
download an “M-Pee-3”
of your urinal masterpiece
online afterwards.

Pressure Mat1 RFID Antenna 1 Pressure Mat2  RFID Antenna 2

Rethinking - / \ .
Adaptation Improvement
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Need fixing/improvement:
Movement of vehicles & personnel
- Zoning of production sites

- Rules for new constructions

- Dead bird management

- Anteroom (compliance)

- Cleaning & Disinfection

- Rodent control
Communication

Adaptation Improvement

| o

S Biosecurity measures
Regionality .
casier, faster, cheaper
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Change

Chal

RIS

The pressure-sensitive
strings play music while
you go, and you can even
download an “M-Pee-3”
of your urinal masterpiece
online afterwards.




Thank you!




