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Goals(| '1%)

* Discuss the foundations for biosecurity

. fﬁﬁf’”i Y = PRl A TR

* Provide some science behind
recommendations

o A E T Y- R[S
 Provide some resources

NRE ae
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Biosecurity(* ¥14" =)

Definition: The steps or process for disease prevention.

LI I BRSSP
— External - New Introductions
— Internal - Spread within an operation

— JHRpY-Ed ]
— [P RIFY- T SB[ 4
Not all risk can be eliminated!
TRLETE sy P AV LR
— BRM - Biological Risk Management
— BRM- & o1 fla wit!
Sy « Work to minimize the opportunities

VI e
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BRM — Foundation
BRM— L% Rl
» Disease triad (" = ﬁfﬁ i)

Host

- »,_‘f
[Fi=
1

z : -
.‘ Environment Agent
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BRM — Foundation
BRM- %L %4 RLf]
+ Disease triad ("= ﬁfﬁ i)

Host

- »,_‘f
[Fi=
1

_ Environment + Agent

U TR
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BRM — Foundation
BRM-— L4 "Rt fl]

 Three basic things to consider:

+ S TR LR
1) N ed to have a disease agent present
FZ/I F Jﬁ LN T

. L|ve(?FJﬁ kL)

« Sufficient numbers(F ELVEVE!
2) Need to have a susceptible host

eI |i;, =

3) ‘I"he host must become exposed to the agent in

sufficient numbers so as to cause disease

e MR S LR E AV EL N b Eo e R v
G =~ fFJEJjéE&?% " H?ﬂ@@!ﬂ “ﬁ hl j’ﬁ AFU?‘/&J?J
S * Routes of transmission

° [a‘]% 3 JJJ
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Routes of transmission
’—[‘lzl%z’gmﬁé QT

I '_j (g
L A | .
e r O S O ‘% (‘ e, T MR
—_—
DISEASE TRANSMISSION ROUTES
[ ] N\N—a N\ j Chisease ©aihing Agends cam D s Hrcdi anirak-ne-animal oe srdmal-ie-
. I O m I te ¥T A) /j hiamany el vice versa, threegh & vaiedy af rarssision eniles
/; == = Rarag Drophers are passed through the air fram ane
t animal bo another.
o, —
NS
. \\\ N l - il — Consiamireg s Calisiig agents i cananinated fes)
}-I\‘—]—‘ ik o ki /chwsing an contiemased envimnirenat olieos
—_—
r N rr Bt whest th
—s irecily e, o
* Vectoraiyf;
oductive - 1
s d lvpases spiead shrough ma thip fetuls
- during peqnancy.
D I re Ct C O I I taCt milte — A nanimaie chiject carmying a dissase agent from ang
r Aw- ardal g ancitien
2o « Trathc — A subtvpe of de transmission inwhich a wehide,
[ % % J;—I]E iradler, o hauman speeads organic material to another [ocabion
3 i
] = Verior-berme — An insect acquines & distass agent from one
e animal and trarsnits @ 10 anatho,
ok - ; __“- [ ]
kL S Y
o i = Toati e from ardmeals B fimans
Ty ,;?'.'-‘n -5
pe_—
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PRRS transmission
PRRS [Hi+5

Routei® & 1D,
SQ (parenteral)SQ(i= ) ~10

Intranasal(ii[*]) ~8,000

Artificial Insemination ~31,600
(&7 $HE)
Oral(GEL 1) ~158,500

Aerosol( 2 5) 27
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Aerosol Transmission
5
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Aerosol Requirements
21 S H '”EEF;I 1

» Large numbers of pathogens*ﬁ%ﬂ\ﬂﬁr'i

— Circle[efl &> Areap1# = 1 * r?
e Low temperature £} Q

« High humldltyﬁ,'ﬂ,%é@

 Low sunlight’[E 5%

» Short travel distance PFIEEHEFA
e Low wind speeds|X/i;

« Smooth topography = _%FZE?J#%%

Gloster et al. 1981, Christensen et al 1990, Grant et al. 1994; Stark 1999 11
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Aerosol transmission

o 50 104
» Agent specifich T Rt

— YesfL
 Pseudorabies, Mycoplasma
o IR

— No &L
« APP
o HRSU RV %

— Questionablej\’ﬁg’%‘_\_'ﬁfj
* PRRS - strain specific

o B PR AR £ AR
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Aerosol transmission

5 R

e Aerosol #+ Area spread

o S (A bt R

e Aerosol = via the air

o A R =R 5

» Area spread = not specific to air, but

more related to location

» P R =R EAR N S iR

13
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Aerosol — Biosecurity practices
& 5 R 0 2 B

 Location#yE
— Low pig density areal'f;%ﬁ{ S TGk b
— Preferably at least 2 miles from other swine or manure
spreading areas

— R pREH R PREY AR B2 (3.2 2 £)
* Ventilation;p] et
— Proper maintenanceﬁfﬂ.I'I’EICJ,%'”éjf?‘jF
— Use dust reduction protocols (1% fat in feed)
[P = 5 (5 2 o TR (TRl e 1907 15)
— Maintain relative humidity <60%
B L 7%% MR <60%
‘ + Air filtration system? 2 5 fiR{< £ ?
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Aerosol 2 s [Hi 5

Disposable
it A |

www.reliablefilter.com

HEPA vs. MERYV vs.

15
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Aerosol 2 s IHJP%;L

Costs (=4
$250 per sow(=) £ = Ef)
$150 per boar(= E ﬁ?‘)
I\/Iaintenance(;q'i'”éﬁ ) $30 - 40/head/year

-‘.‘:“ *i www.reliablefilter.com 16
bt )
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Fomites & Oral
(SR I |

o~

OralZ[ |

S Fomitesy= 4
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Fomltes & Oral
u S
BRG] |
Fomites are inanimate
objects (not alive) that can
serve as a means to

transport organisms from
one animal to another

TERPIR v ] [
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Fomitesy= L
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Fumigation of all objects entering the site

AR m)—’J%EJ B EJ%'!E JELFI =

Photo: RB Baker 20
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People *

RESTRICTED ENTRY

This is a
BIOSECURE FACILITY

Please Comply
with ALL posted
Biosecurity Signs
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People *

« How many people/vehicles enter your farm
operatlon every month?& [t 5[5 27D ~ [ p] T Z55E
RENSEsv: e
— A study in 2001 reported that larger (>2,000
head) swine herds had contact with people and
vehicles who had contact with other livestock
facilities an average of 807 times each month
2001 [IUpHaidg - "[H, i %’fﬁﬁ(>2 000 i
R BT R

S kﬂl‘f\ﬂ };ﬁaﬁ

i

f% Risk = Frequency X Consequence
= B P~ =3 XE ol %
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E. coli Amass et al 2003

o N

« FMDV Amass et al 2003

t IR

« TGEV Alvarez et al. 2002

o IR T S

» Showering and

putting on clean outerwear
prevented transmission in
ALL cases!

o IR AR T fEAE T
FI[S’BF'?EJ F[“ [ fg’*[?ﬁﬁd
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Risk is the same for sow
units as well

as nursery and finishing
sites :
SRR B AR
el Ifﬁﬁﬁﬁ_ py

Large systems implement
showering at all phases
AR B v P E | BE“,E&JF»“[
F%?Jﬁﬁ?ﬁ
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Boot Changing Stations
AJSA
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Boots & Coveralls

s R




Boots & Coveralls

e (e

e cp e e

/

Tan, Charcoal FRoyal, Mawry. White, Rad

s
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Hand Washing
=

Hand washing decreases
contamination

e = )RS [y e

[ ]
[ —
1
1

Availabilitpr F| 5|k L
— LocationF7 WASH

— Fully stocked+ 53 jF 7 ﬁgHES

Wt hands and feranrms with warm water

Gloves are not a substitute TR —
for hand WaShIng Lathar up and vigorsushy scrub each side of the

hands bayond the wrist for 10-30 seconds; cdleaning
—A NS —rn LN s SN under rings and sorubbing dicty fingernails

= evﬂ,J[z;‘H [\jﬁtj <3 IA‘
T L F [ [ [ Rinse under warm water until no soap residue remains

Turn off runndng water with & paper towasl, not bare hands

Bry hands with paper towel or hot air dryer

5 -'..:_'- x
\\ll -
[ J

_ Signageffﬁﬂ?l

ISU College of Veterinary Medicine, Food Supply Veterinary Medicine



Exposureﬁ?\%

Swine HINT gﬁj B HIN1 e

Variables N Titer 21:10 Titer 21:20 Bivariate Multwarlate 0
n (%) n (%) OR (95% CI) (95% CI)
Swine exposure
Swine workers who use gloves 34 121(35.3) 7 (20.8) 21(4.4-100.8)1 30.3 (3.8-243.5)1
sometimes or never
Swine workers who use gloves 14 1(7.1) a(a) 28(02-342) 24(01-409)
maost of the time or always
Mo swine exposed controls 79 2(2.6) 10(1.3) reference reference

Smokedin past year =5 packs?
Yes 14 4 (28.6) 3(21.4) 4{1.1-14.5)1 18.7 (2.5-141.3)1

No 114 11(9.7) 544 reference reference

*IUsing proporticnal odds model, these titers were grouped: =110, 1:10; =1:10
T Significant odds forincreased serological response, p-value=0.05

- Ramirez et al, Emerg Inf Dis 2006

P E R T RS 2

e 5 - AT J— *

.- K ’iﬁﬁfﬁlﬁ\ E]]}ﬁgﬁl@gﬁ)

LAY 29
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Exposureﬁ?f&?

1. 80 4 @
5 =
HOE
N L g
Jht £
=Y
2 %
s
~ 4
Bt @
. § 1:40 4 .
J== o
B g
ko b
Jrte S
J&5 S 1:20 - O o
)
- 110 - &
<1010 - . .
\ ! /;i- : | | :
E‘&: '“. MEver Sometimes Most of the Always Cantraol
= T E time ofi S
*ll’; L T leeiu when workin Luth lek ine E%
ik HEE P~ 2
LAY Ramirez unpublished 2006 30
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Downtimejgi-H

» 48hrs better than 36 than 24 ....... ?
48] E?*] =36724...... 'J‘E?*];‘zl?
e But...... no science behind it
Rk ... 'F“J' 12 E R[S
» Very costly “tradition”
P L e
« Hard to move away from it
P g [ A s
« Under experimental conditions, decontamination methods were
sufficient to prevent transmission without the need for down time

L EERRESTE Y o SR  fE) e E AR S [ ] S e e
AN gt

LT

; « Down time might be needed for zoonotic pathogens (Influenza,
A Salmonella)
L o R M (AR S PRSP TR A 31
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Vehicles:{E_“iFﬂar - =

e Clean venhicles only o
e s o

e Designated parking
o

« Proper sighage
B

1  TQA program

1’; = i A

Syntex industries

5! &i http://www.biosecuritycenter.org/truckwash.php 32
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http://www.biosecuritycenter.org/truckwash.php

Photo: RB Baker
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Hog Movements?ﬁ?fﬁiéﬁ

o Offsitefl Py
— Load-out/transfer facility
— %H&/@%?ﬁﬁ
— Rendering [~
 Chutes|ifi
— Separate/Separated ||/ >3 [
— Dirty vs. Clean##vs.{iz35
— Mark with aIineE'J,?ﬁL?F;%!F%f
* Do not let pigs/driver run on and off

r truck
AN T %,l%ggf/%'ﬁ[gm [FRETETH
S « Know your driver!
1 e
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Truck wash/heat treatment
LA AR

| |||‘ TIh
|
il

AT
18 11
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Photo: RB Baker 36
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Photo: RB Baker
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Daily Blosecurity Priorities
)|

—

P 3 QAR

1 AT Photo: RB Baker
&* 38
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Do we know how to clean?

2§ [ 7 S

1. Removal of visible organic material
FElETY FLAYE B PIRT
—  Power washingﬁgi“}r]%i%
 Pressure vs. vqume’Eﬁ)va.’E%%
« Hotvs. cold?{&vs.‘(ﬁ
2. Disinfectionjf]Z;

3. Dryingiiz75
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—F

Disinfectiﬁ]f)

1. Read the product labelfzi% Fﬁ#,@%
—  Wear protective gear if needed
I R
2. Disinfect; J%_}
—  Use label dilutions i = |1 £ 7% l’f}%‘(f
—  Allow label contact times (10 minutes)
=2
3. Final rinse (if necessary)# f%Z‘IHIﬁE((/[I%T’%l)
—  Low pressure to remove residue
SRR R
4, Dry before allowing animals to return

5 FPR I

= 3
o —

. 3
mniﬂ.

]

1l
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Which one?*! [[H[i- [’[ﬁfpﬁ#ﬁil?
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Disinfectant Information

Y R
E theCenter for

Food Securi
&Public Health

IOWA STATE UNIVERSITY® ==
=

|
Al

] we | e | omee | ome | ome | e | owe [ S
‘www.cfsph.iastate.edu/BRM/disinfectants.htm |& = = = = = = = =
Bt

|
!
J
i
]

i o
e T i

o e T — N -l rer= R Y - - T

=TEREE e u, e

[ - S - BT - B B B - B -

a m @ |+ B - - R - [+ O - | m o

R -] e = B oa = o

a &= m a a g a-a m a2

_ n g = | i] gga (+] aq

3 [ : - I - -

o= g8 & @ @ 8 O @ 8 @§

* A== 0 O R ufe A

g 8 a I [+ JG > a k=B

ot L

14 I R . IS, TS S [0 . S, p—. |

S EEEEEIEEE
8 o - =

-—‘__-. — - | - - D (- B o =

" ‘l{ g 2 D o e T s ) L S

1. i ] W st e i q .
h My Y T === Bl
R " 2 2
[k
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http://www.cfsph.iastate.edu/BRM/disinfectants.htm

Characteristics of Selected Disinfectants

Boccals

Chiorhesddine
Mowasn Freno- Tek 10° Okjuart
Wircsan Fine-Sal, Lysol Techain
Cy-Sope 333 D-255°
sFrecishsnes sDenabures proteing | <AHers membm sDeratunss proteins slerahunes proteins |« Denabure proteing = Ahers cell -
Muoharikcm probeing sAlioylates permraeaitity 5 7o and Fpids mlﬂ;ﬂ dﬂw
of follon sDenatires liokis nucleic ackds » Deravtures prodeins | » Deratures proeie
sFast azting sBroad spectum sBroad spectrum | «Broad speceem «Shahle I storage | o Brosd spectum = Good efficacy with | = Stable bn stompe
sleaers mo residue wihort contact Heee | eRelathvedy sale oRgANE materkl = Honekitatiag o sidn
".""'*"" 3 :g&hw ‘m#rlm
» Effectove over [righ pH {5-30%
farge pH mnge
= poraticn | sCarchogenic funcHons In | slnacthwabed «Zhalng doghes = Dy o = Toehe B animals = NOT effecthvr for
-Ii.:h alriision ﬁ.ﬂp&u_ vy somlight, l'l.llniﬂl::- mrn:nﬂi Irt.mm'-dhmd FHIO or Ione's
o WA ¥ some metals sInactvated by =;I'
Prr— meEmbeanis and . o fish wRequires organic desris and . effartte
[emiranmental freguert application -ﬁ" for FMD
requent
appdkcabion

Myoobaoteria Efferctve Effmctive varhbin Effecthe Limited Effective WarRible varlahie
oo Emective Elfectve Limted Elfecitee Effocther Efective Effective variable
,_""'_""l. Variahi Ellesctive Limted Eflescttes Limited Eferth Vi Hot Efective
Bpoms Mot Effertve Ellective Mok Eftacte Variable Limnhad e Pt Effacthe ot Eftectve
Fangl et Effeoe Limited Effecthen Effecther: warlahie b warlahie
B K Beduced Reduced 7 Rapidy mduced | Bapidly reduced variabie Effective Inactheated
- L‘f‘"‘-"m ."'“" 7 Reduzesd - Effecthes - 7 Effecth Inactieated
I g Effcacy
Wi 7 with Eoap! 7 Restuces Tnactivated Iraictivaned EMfecthee ? EMective:
j_ 14 Dwtargents

[nacthabed
oy __'._1 7 Informsation not docenenbed ' ihe e
".-_ J Drsciaemer: Use of trade names does not in any way signify endarsement of & particular product. =
| B} IL : Far additional pradudt names, please consult the most recent Compendiom of Veberinary Prodicts.
|

B, STATE UsIVERSITY™

LOm 43
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Cleaning and disinfecting

NERE DI

JEL
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Clean before or after pigs?

,__ff FﬂfF VF;JF& b’%é\* ;E?’

« Clean right before next group+ » - ﬂi;f/ﬁr]i%ﬁa
— If it's dirty, it will stay dirty no matter how long you wait
IIRRUABRE TS A - R
— Hard on equipment %[Jggm%[fﬁ
— Harder to clean 7 phyE 1k
— Environment for insects and/or rodentsﬁéééﬁl/ﬁ%%zﬂ:‘rﬁiﬁﬁﬂiﬁlﬁiﬁ
« Clean right after this groupfii§~ =l i iE
— Ifit's clean, it will eventually get dirty if you wait long enough
DRI [(RSToso < o fis - L
— Easier to “re-clean” if necessary{[I{\ ﬁ%l  TEVE R E*JEI FL 2
By L — Long drying timefi = Jﬂggfgéﬁﬁf
r — Have more time to do the job right! & P LSwpi Jﬁf Flji[ff el
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Hot vs. Cold water
Rwvs s
. Cold‘(ﬁ"J‘
— Cheaper =4 jg1dr
— Easy to see (no fog)?ﬁ’ phEI LA E | R
— Less sweatingt! 3+ [

— Laundry study showed 160 °F was just
as effective as 72 °F in reducing
bacterial counts (laser et al, 1984)

4% VPR L (SR O T1UCHI22.2°C BE Es
N\ ° Z":'\LQ—/ <

NG Hotz =< | - ,

— Reduction of labor time!i >~ = fi]
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Monitoring i+

* Regular veterinary herd health visits - H#fi% ’r?%ﬁipl@%%ﬁ
— May include biosecurity audits '} &7 % $25% = 19 F,ﬁ;
— Cleaning and disinfection CheCkS/gﬁﬂv{F[ = p Jﬁﬁ‘

 Cultures for specific bacterial organismsﬁ Taf IRIf ”?5
 Testing for specific agents*]E[Jg:f@"fﬁF %ﬂﬁﬁl

— Routine testing - HHJH[EE
— Sentinel animals | g4

ISU College of Veterinary Medicine, Food Supply Veterinary Medicine



Vectors%&?%‘

l| o www.pestvictoria.com
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Pest control &, &2 il

e Sanitationf#%

— Garbagett &

— Feed spillsgal 15!

— Manure spillsERE P&
o Insecticidesi & |
« Rodent control; ﬂﬁfpjfirﬂ[ s
o Petsgad

— Cats & dogs%’lﬁ&;‘@

ISU College of Veterinary Medicine, Food Supply Veterinary Medicine



_A

Rodent Control§: T}QL[

e http://rodent.swine.unl.edu/

» Gravel perimeter?ﬁﬁ rfjlj[ﬁ%ﬁujﬁ?l
— 2 - 3 feetwide
F[ﬂ -3 ﬁgf\. N}
— 6 inches deep
6 LN ¥
— Y -1inchrock
Yo - 1 AU OT

- Bait stations ?@ﬁﬂ

3, - Locationf%%#[‘
_h' — Maintenanceﬁ“;f;—‘;f%]k
E‘ . Professionals?gjli"?
4  Recordssc#4?
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http://rodent.swine.unl.edu/

Direct contactjfi £} 1§ &
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Pigs are #1 ﬁiﬁ;’ = Rl R

* Know source#{iEi 7f
* Minimize sources
RRVE=
— Average vs. Lowest
T tavs 1 (K
» Testing[E=k

« Herd health program

ISU College of Veterinary Medicine, Food Supply Veterinary Medicine



Summary

I'I\FS' N l:.l
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Best Biosecurity
B[ prd

» Look at pigs daily preferably 2x/day
b 3 — :’\@5[}\5? = rﬂx
. I\/IaX|m|ze§F4 [

— Managementgf'%
— Nutrition’s &
_ — Environmentﬁiﬁ
f% — Health program (vaccination)
S [HYS(P0 )

e Routes of transmission [EHE = -
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eTHINKI!! -
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Don't Forget!||&. 1!

Frequency#iss

Risk = X
conseqguence

B8 A
EL IKE'E' El F;I“flr
l *.  | — o0
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Resources Wl

o www.cfsph.iastate.edu/BRM/disinfectants.htm

e WWW.blosecuritycenter.org

o www.porkboard.org/securityBiosecurity.asp

o www.omarfra.gov.on.ca/english/livestock/swine/health
html

e http://rodent.swine.unl.edu/
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http://www.biosecuritycenter.org/
http://www.porkboard.org/securityBiosecurity.asp
http://www.omafra.gov.on.ca/english/livestock/swine/health.html
http://www.omafra.gov.on.ca/english/livestock/swine/health.html
http://rodent.swine.unl.edu/

i A [
WASH

YOUR
HANDS

Wet hands and foranrms with warm water

Add st least 5-5 mis of soap (the size of an olive]
Lather up and vigorously scrub each side of the

hands bayond the wrist far 10-30 seconds, cloaning
under rings and sorubbing dirty fingernails

Riins-e under warm water until no soap residue remains:

Turn off runndng water with a paper towal, not bare hands

Dry hands with paper towsel or hot air dryer

§ O Gy et o eggghg
) g

~ sPublic
S ey

KR STATE S vERsITT
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Questions’?ﬁﬂﬁiéf?

Alex Ramirez, DVM, MPH
lowa State University
Veterinary Production Animal Medicine
2231 Lloyd Vet Med Center
Ames, |IA 50011
515-294-7463
ramireza@iastate.edu
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Dt SNINESE

Fer L
9= 3%
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