Implementing internal and external
biosecurity practices to reduce outbreaks
and work toward elimination of virus from
breeding herds
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Porcine Reproductive and Respiratory Syndrome (PRRS)

e PRRSv

* |solated in early 1990s
e European (PRRSv-1) and North American (PRRSv-2)
* Enveloped, single-stranded positive sense RNA virus? 2
e Cost of PRRSv
* 5664 million annual cost to U.S. pork producers?

* Reproductive and respiratory disease

 Significant Knowledge Gaps Remain
* Modes of Transmission
» Risk factors

1. Adams MJ, Lefkowitz EJ, King AMQ, Harrach B, Harrison RL, Knowles NJ, et al. Ratification vote on taxonomic proposals to the international committee on taxonomy of viruses. Arch Virol. (2016)
161:2921-49. doi: 10.1007/s00705-016-2977-6

2.. Sanjuan R, Domingo-Calap P. Mechanisms of viral mutation. Cell Mol Life Sci. 2016 Dec;73(23):4433-4448. doi: 10.1007/s00018-016-2299-6. Epub 2016 Jul 8. PMID: 27392606; PMCID: PMC5075021.

3. Holtkamp, et al. Assessment of the economic impact of porcine reproductive and respiratory syndrome virus on U.S. pork producers March 2013 Journal of Swine Health and
Production 21(2):72-84
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Protecting pig sites from PRRSV infection in regions
with high pig density

Tobler’s First Law
of Geography

Everything is related
to everything

else. But near things
are more related
than distant things.
—Waldo Tobler
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Multi-Site Production Model

Breed-to-wean farm

Ex. 3,000 weaned pigs /week

Wean-finis Nursery

Nursery Wean-finish Wean-finish Nursery

week 1 week 2-3 week 3-4 VEEK e NEEK O
Finishing m Finishing Finishing
Features:

1. Weekly transport from breed-to-wean farm to nursery/wean-finish barns
2. Transport from nursery/wean-finish to finish

3. System-dependent nursery/wean-finish site capacity (2,400-8,000)

4. 12 to 20 nursery/wean-finish/finish sites for each breed-to-wean farm

Finishing Finishing Finishing Finishing
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Multi-site
production:
weaned pigs
transported
to wean-finish
5-30 km
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Multi-site
production:
weaned pigs

transported
250 km

Google Earth
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>oogle Earth

Site 2: 13 sites <= 5 km (3.1 m) radius
Ave. distance from Site 2: 2.80 km (1.74 m)

31 additional sites >=5 km and <= 10 km

PRRSV surveillance results:

March 22, 2023: PCR NEGATIVE, 38 days in nursery phase
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Pig Density Per Square Mile, Selected Midwest U.S. Counties

Upper Midwest U.S: MN, IA, SD, NE, KS Southwest Minnesota
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Data sources: USDA National Agriculture
Statistics Service, 2017 Census of
Agriculture, indexmundi.com
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® Breeding herd () Neighboring pig sites <= 10 km

55 pig sites <= 10 km
from the breeding
herd



Dutch entry

system: ¥
maintaining a [\
line of :
separation
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Supplies and
equipment
enter the farm

through the
ultraviolet light
chamber
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Wash
Disinfect

High
temperature
(71° C) drying
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Prevention Shower in-

shower out
strictly
enforced

Limit visitors
to essential
visitors only

Strict
guarantine of
all bulk

supplies
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Internal biosecurity: cleaning between farrowing groups
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Attention ="
to detail
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Air filtration of breeding herds
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Specific management strategies to minimize
PRRSV outbreaks in pig populations

* Locate pig production sites in low pig-dense areas

* Semen and replacement gilts confirmed PRRSV PCR negative before use or
entry

* Dedicated inter-farm transport vehicles

* Washing, disinfection and controlled heating of all pig transport vehicles in
contact with swine collection points, slaughter plants or other pig farms

* Minimal movement of people among farms, and only after down-time
from any PRRSV site

* Equipment and supplies quarantined under controlled temperature (32°C)
for 10 days before entry into a farm
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When a sow farm has a PRRSV outbreak

* The goal is to return the breeding herd to PRRSV-negative status

* Expose all sows and gilts to the virus

 Stop gilt entry
* 300-360 days closure

 Sometimes longer

Incidence (%)

Chart 1 — PRRS cumulative incidence beginning Juby 04, 2009

Jul Aug Sep Oct Now Dec Jan Feb Mar Apr May Jun
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Determination of PRRS Status of Pig Flows

e Sow farm surveillance
* Processing Fluids
eSerum

* Nursery, wean-finish surveillance
*Oral Fluids
*Serum
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Determination of PRRSv Negative Status of the Breeding
Herd

* Whole-herd virus exposure

* Processing fluid surveillance
* One sample per room
* One complete turn of negative PCR required before serum collection

e Semi- weekly serum and processing fluid surveillance
* 60 sera sample negative-nursing piglets, pools of 5
* 6- semi-weekly negative PCR required

* Upon any positive PF or serum at any point
* The clock starts over
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PRRS Closure/Elimination Timeline: Farm A

Farm A PRRSU Closure/Elimination Surveillance and Results

Oral Fluid Sample Negative, One
Farrowing Room

60 Negative Sera Samples From

Wean-Age Pigs -
60 Negative Sera Samples From Wean-
| Age Pigs
" Oral Fluid Samples Negative, Theasa :
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Farm A PRRSV
closure: initiation
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Positive PF Sample

Pt S Tebbue Updn Submission

F a r m A P R RSV AR RS Last PF Positive Sample
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PRRS Closure/Elimination Timeline: Farm B

Farm B PRRS Closure/Elimination Surveillance/Results

| Oral Fluids Samples, Negative, 5 weeks post-weaning |

|6{I'NegatiUESEra, eaningﬁgePigs|

; , : Oral Fluids Samples, Negative, 10 weeks post

Processing Fluid Collection and 60 Negative Sera, Weaning Age Pigs e wemﬁng 2

Submission Commences
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PRELPPILPIP PRI ‘; S S P 's‘@ PP AN IIPW PP PP LP P PSP Oé.«?o& ,} & * & eﬁ‘:ﬁ
. \\\*x‘, - A &
FEF T Sl fﬁf”“m&"@a"?‘p O S R ECE E it L R

60 Negative Sera, Weaning Age
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60 Megative Sera, Weaning
Age Pigs

60 Megative Sera, Weaning Age Pigs

60 Negative Sera, Weaning Age Pigs
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PRRS Closure/Elimination Timeline: Farm C

Farm C PRRS Closure/Elimination Surveillance/Results

Oral Fluids Samples, Negative, post-weaning

|Frc:ess'ng Fluid Positive

Processing Fluid Collection and Submission
Commences |Frc:ess'ngF uid Positive

e Pigs
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Farm C PRRSV
surveillance
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PRRS Closure/Elimination Timeline: Farm D

Farm D PRRS Closure/Elimination Surveillance/Results

Oral Fluids Samples, Negative, post-weaningl

60 Negative Sera, Weaning Age Pjgs

| 60 Negative Sera, Weaning Age Pigs |

| 60 Neggtive Sera, Weaning Age Pigs |

|Dral Fluigs Samples, Negdative, pust-weaning|

Processing Fluid Positive

Whole Herd PRSS Live Virus Inoculation Processing Fluid Posit‘lvel
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Processing Fluid Collection and Suljmission
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Processing Fluid Positivel

| 60 Negative Sera, Weaning Age Pigs |
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Orad Flulds Samples, Negative, post-weaning

|
60 Negative 5era, Waaning Age Pig'.

B0 Negative 5era, Weaning Age Migs
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Farm A 1 2 3 4 5 6 7 3 9 10|11 )12 13|14J15] 1617|1819 ] 20
Processing Fluids
Serum
Oral Fluids
Other

Herd Closure

36 37 38 39 40 .
:H Surveillance

Timeline: Farm A

Farm A (cont.)
Processing Fluids

Serum
Oral Fluids
Other (sow tissue)

Farm A (cont.)
Processing Fluids

S

Serum
Oral Fluids
Other

Farm A {cont.)

Processing Fluids 1 1 R RaaEa
Serum

Oral Fluids

Other

Farm A (cont.)
Processing Fluids
Serum
Oral Fluids
Other
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Farm A {cont.)
Processing Fluids
Serum
Oral Fluids
Other

Farm A {cont.)
Processing Fluids
Serum
Oral Fluids
Other

Farm A {cont.)
Processing Fluids
Serum
Oral Fluids
Other

Herd Closure
Surveillance
Timeline, Farm A

107 1108 ] 1091 110 | 111

Processing Fluids: 160

127 | 128 | 129 | 130 | 131 rooms, 48 litters per room,
14 pigs per litter

PF from ~ 107,000 pigs

Serum: ~ 600 sera

141

142 1 143114411451 146 | 147 | 148 | 149 | 150 § 151 | 152 | 153 | 154 | 155 | 156 | 157 ] 158 | 159 | 160 samples, weaning
age pigs

Oral Fluids: 10 oral

I
=
>

Le-drivdn sdlutibnsP fluids sampling
events, nursing and

-~ - post-weaning pigs

~320 days closure,
LVI to gilt entry
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Opening the breeding herd to gilt entry

* Declaring the herd PRRSV-negative

 Resumption of gilt entry
* PRRSV-naive

e Continue monthly PRRSV surveillance with processing fluids
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Thank you

My gratitude to:
University of Minnesota Swine Group

University of Minnesota Swine Disease Eradication Center
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