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Porcine reproductive and respiratory
syndrome virus (PRRSV)

« The most important virus affecting the North American
swine industry

« First described in the late 80’s, and then identified in the AASPNewslme,
early 90’s in Europe and North America S

Reproductive Failure o
« Causes reproductive failure in sows and respiratory o
problems in pigs
— Annual cost as an industry = $664 M ($1.8 M per day)
— $255 USD per sow & $6-15 USD per pig

 Continues to be a problem despite all the investments e e
and advances made to date on prevention, control and = S
elimination e
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Efforts and investment to control and eliminate
PRRS have focused largely on breeding herds

Replacement gilts PRRSV
acclimatization

\

PRRS Breeding herd classification:
Category I-A; Positive Unstable, High Prevalence
Category I-B; Positive unstable, low prevalence
Category Il; Positive Stable
Category llI-vx; Positive stable with vaccination
Category lll; Provisional Negative
Category IV; Negative

~ @What
‘happens in

| ' - grow-finish.
PRRSV statiag Of y - )
piglets at wefaning : plgS .

Breeding herd Growing pig herd Transmission Intervention objective

Positive,* Unstable® Paositive, Unstable Vertical and horizontal Stabilize breeding herd
Positive, Stable® Positive, Unstable Horizontal Stabilize growing pig herd

Positive,Stable Negative None Eliminate virus in breeding herd

Negative® Negative None Prevention

2 Are now/or have been previously infected with PRRSv
bUnstable denotes virus is circulating within and/or among production stages (e.g., among sows, and/or between sows and pigs)
¢ Stable denotes virus is not circulating within and/or among production stages dNot infected with PRRSv



Incidence (%)

However, we are not making enough progress
In controlling PRRS in sows farms
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Chart 1 - PRRS cumulative incidence as of August 21, 2024
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There Is a need to focus on growing pigs to
advance PRRS control

« Growing pig performance is a critical profit driver

« Cost of disease in this population is significant (Holtkamp et
al., 2013)

* > 90% of pigs in inventory are growing pigs

$362M per year in the
grow-finish pig herd

Grow-
Finish
Pigs,54%
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Preventive Veterinary Medicine 217 (2023) 105976

Contents lists available at ScienceDirect _

Preventive Veterinary Medicine

Y

journal homepage: www.elsevier.com/locate/prevetmed

Check tor
updates

Infection dynamics and incidence of wild-type porcine reproductive and
respiratory syndrome virus in growing pig herds in the U.S. Midwest

Jose Angulo™”, My Yang’, Albert Rovira *, Peter R. Davies ', Montserrat Torremorell

* College of Veterinary Medicine, University of Minnesotn, St. Paul, MN 55108, USA
b Zoetis Inc, Parsippany, NJ 07054, USA

https://doi.org/10.1016/j.prevetmed.2023.105976
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Material and methods

« 63 wean to finish sites (W-F) enrolled:

— Ten production companies
— Located in Minnesota and lowa

* Inclusion herd criteria:

1. Pigs sourced from PRRSV negative or stable breeding herds (based on the
AASV PRRSYV breeding herd classification)

2. Pigs placed in all-in/all-out sites located in medium to high pig dense areas
Producer willingness to collect monthly oral fluid samples for PRRSV testing

4. Willingness to share site level information on production parameters and
management practices

w0

Note: Both vaccinated and non-vaccinated herds were included
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Sampling, testing and performance data
collection

Oral fluid collection every four weeks, fixed spatial sampling (8
ropes/site/sampling)

Six sampling events per site at approx. 3, 8, 12, 16, 20 and 25 weeks
post placement

Individual PRRSV RT-PCR and ELISA

ORF5-sequencing to differentiate vaccine-like from wild type
PRRSV
— Sample with lowest Ct value obtained at each positive sampling event
— Sequences aligned and classified as WT-PRRSV if > 2.0% nucleotide
difference from vaccine reference viruses

Closeout data with mortality from 58 W-F sites was provided

M UNIVERSITY OF MINNESOTA

Driven to Discover:




Results
Characteristics of enrolled sites

Site information Median Min-Max
Number of pig spaces per site 4,560 1,200 - 9,600
Number of barns per site 2 1- 6
Number of pig spaces per barn 2,400 700 - 5,000
PRRS Vaccination 57 (90%) Vaccinated
6 (10%) Not
vaccinated
No. of sites per Production
production company companies
(%)
Production companies 16 (25 %) A
(n=10) 3 (5%) B
1 (2%) C
12 (19%) D
14 (22%) E
5 (8%) F
4 (6%) G
3 (5%) H
1 (2%) I
4 (6%) J



PRRS RT-PCR results by sampling event
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Distribution of wild-type PRRSV sequences

« 26% (36/139) sequences were classified as WT-PRRSV
*  42% (25/60) of W-F sites had WT-PRRSV
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PRRSV dendrogram

19 distinct WT-PRRS viruses
Different production
companies had genetically

similar WT-PRRSV (A,C,E,J;
A.E; E,D)

70% (7/10) of production
companies had at least
one site with WT-PRRSV

In average there were
three (Min 0, Max 6)
distinct WT-PRRSV
clustered/variants per
production company
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Distribution of vaccine and WT-PRRS strains by
sampling event

sitelD | 3wks 8wks 12wks 16wks 20wks 25wks

D60 Wild-Type
A59 Wild-Type

D42 Wild-Type Wild-Type
A50 Wild-Type MLV Wild-Type MLV

14 Wild-Type
A53 MLV Wild-Type
A54 MLV Wild-Type
A48 MLV Wild-Type

E40 MLV Wild-Type Wild-Type

E6 MLV Wild-Type Wild-Type

B33 MLV Wild-Type Wild-Type
A44 MLV Wild-Type Wild-Type Wild-Type

D36 MLV Wild-Type

E2 MLV MLV Wild-Type
G27 MLV MLV Wild-Type

D26 MLV Wild-Type

E13 MLV Wild-Type

13 Wild-Type

E23 MLV Wild-Type
AS6 MLV MLV Wild-Type
30 MLV MLV Wild-Type

E18 MLV MLV

D31 MLV MLV MLV Wild-Type Wild-Type
A58 MLV MLV Wild-Type
c24 MLV MLV MLV MLV Wild-Type

site ID | 3wks | 8wks | 12wks | 16wks | 20wks | 25wks
D25 MLV | MLV
G28 MLV | MLV
F20 MLV | MLV MLV MLV
F21 MLV | MLV MLV MLV
G29 MLV | MLV MLV MLV
A49 MLV
A57 MLV
B39 MLV
D32 MLV
D38 MLV
D63 MLV
H12 MLV
H16 MLV
A4l MLV MLV
A55 MLV MLV
B35 MLV MLV
D22 MLV MLV
D37 MLV MLV
E10 MLV MLV
E45 MLV MLV
E47 MLV MLV
E7 MLV MLV
H17 MLV MLV MLV
A43 MLV MLV MLV
E11 MLV MLV MLV
E52 MLV MLV MLV
F15 MLV MLV MLV
A46 MLV MLV MLV
E5 MLV MLV MLV
E19 MLV MLV MLV MLV
F14 MLV
D61
11 Neg Neg Neg Neg Neg
J8 Neg Neg Neg Neg Neg Neg
19 Neg Neg Neg Neg Neg Neg

Note: there were 3 herds positive at first sampling event
and were removed from the incidence analysis




Mortality by WT-PRRSV status and
weeks post placement

No statistical differences in mortality in herds
with and without WT-PRRSV infections

Mortality
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Permutations based on a randomization test for
2-sample means (p=0.07)

Mort

Higher mortality when WT-PRRSV was
confirmed earlier (8 wks post placement)
than later (20 weeks post placement)
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Different superscripts indicate statistically significant difference (P<0.05)
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Events during the growing phase were
captured through a daily log check list

v" Administration of vaccinations
v" Implementation of mass treatments that may have required additional

AN

DN NI NI NI

personnel

Observation of clinical signs (i.e cough that affected more than 10% of the
pigs)

Moving a subset of pigs to other sites

Removal of culls from the site

Entry of visitors and entry of repair and maintenance crews

Loading pigs to market

Manure removal

L \x
>—<>\

\

3 wks 8 wks 12 wks 16 wks 20 wks 25 wks

PRRSV Oral Fluids sampling points (wks post-placement)
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Personal Working at the site perform chores in other sites (N=59)
80% I
Pigs are sorted by size and pens during first week post placement (N=57)
84% I
Pigs are sorted pulling out fallbacks (10%) from pens first week post placement (N=57)
. . . 65%
S peC Ifl C I nfo rm atl O n Intensive care and hospital pens are well define by day 10 post placement (N=57)
91% IN—
abo Ut p e r S O n n eI An external crew is used for unloading pigs (N=57)

7% =
m O V e m e n tS ] The truck driver helps unload pigs (N=57)
. . 37% [
I O ad I n g /u n I O ad I n g Unloading and loading equipment is dedicated to the site (N=63)
94% IN——

p | g S . V | S | to rS Unloading and loading equipment is coming with the truck (N=63)

. 6% B
m O rtal | ty an d An external crew is used for loading pigs (N=63)
55% [a-
m an u r e . Equipment is share with other sites (N=62)

Each visitor must sign a visitor registration (N=62)

management was

60%

|

Captu red Shower with change of clothing is required (N=60)
62%

Downtime is required (N=51)

Equipmentto move dead pigs is dedicated to this site (N=63)
24%
Dead animals are diposed of On-site (buried, composted or inciderated) (N=62)

10%
Trucks for disposal of dead animals are outsourced to a third party company (N=63)

Equipment for manure removal is used at other sites (N=63)

HMYes MNo
Outsourcing trucks for disposing dead pigs was associated to WT-PRRSV circulation

NO

20%
16%
35%
9%
93%
63%
6%
94%
45%
92%
40%
38%
45%
76%
90%
27%

29%



Frequency of events recorded as part of the daily log of
activities In sites with and without wild-type PRRSV

WT-PRRSV(0=N/1=Y)

Having maintenance and repair crews was associated to WT-PRRSV infections

Weeks post-placement

Herd vaccination 0- I I .
11 N | lll-l
Mass tx required ad. personnel 0
1 EEEHE [
Obs. of resp. clinical signs o1 Jror=-1 -
14 01 1 I l=esre mEEsEnmE &E&
Moving pigs to other site 0 1111
1- Eesflfn = .
Removal of culls from the site 0 .
"I._ | H B
Entry of visitors o4 |} 1]+ | e bbb onlog -
Il =nlln I BERRRRRRNE
-ntry repairs/maintenance crew 0 1 ..
1- Illllllllllllllllllll
Loading pigs to slaughter 04 (I | I I111-
14 2SI REE
Manure removal 0 LI
1A [ I | |
—————————— e R R R o




Conclusions

« Lateral PRRSYV infections are common in growing pigs

« Growing pigs are important reservoirs of genetically diverse PRRS
Viruses:

* Events associated to transport, removal of mortalities and
maintenance and repairs events emphasize the role of indirect routes
In the introduction of WT-PRRSV

« There is an urgent need to improve biocontainment and bioexclusion
measures in grow-finish pigs
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