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WHAT HAPPENED?

The cost of PRRS keeps climbing

$664M $1.2B 68%

Annual U.S. industry loss L Annual U.S. industry loss Share of total losses now
2006-2010 2016-2020 (+80%) occurring in growing pigs
(up from 55%)

Why it's not just market noise: market/price factors explain 20% of this increase. The
remaining $428M reflects more herds getting infected and lower productivity once they

are — and a growing share of that loss is now landing in nurseries and finishing barns, not
just sow farms.

Source: Holtkamp et al., lowa State University, 2024 (JSHAP, updated PRRS cost study).



Three questions for the next 20 minutes

What makes PRRSV different?

How has the virus itself been changing?

What are we doing?

Biosecurity and management.

What do we still need to learn?

Real-time disease and risk management.




Why is PRRSV different from other viruses?
> o f

Key biological and epidemiological features that make PRRSV hard to control

Why PRRSV is different

—

S

1. High strain diversity

Rapid evolution and
many variants.

~,

2. Multiple transmission routes

Direct contact, aerosols,
fomites, and movement.

3. Can persist in pigs
Infected animals may keep
shedding or remain carriers.
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4. Survives longer in the cold

Environmental persistence
increases at low temperatures.

Why PRRSV is tricky

1. Clinical signs vary
From subclinical infection to

severe reproductive and
respiratory disease.

_/
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. Control is not one-size-fits-all
Different strains and systems
require different responses.
—\\‘

. Farm connectivity amplifies spread

Pig flow, people, trailers,
and supplies can link sites.




Incidence (%)

What does the monitoring data show us today?
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Chart 1 — PRRS cumulative incidence as of August 05, 2026
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MPP PRIME PRRSV weekly site incidence (last 18 months)

A two-wave epidemic pattern
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Key take-home messages: .,,_..
* In the most recent weeks, PRRS incidence has increased and is higher than in previous years. ,;g(“

* The current rise is primarily driven by growing herds, while breeding herds remain relatively low. = PRIME



Emergence and Current Status of Selected PRRSV Variants

Timeline summary based on the uploaded table (Status as of Aug 2026)
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1A (1-7-4 clade) 1C.2 1H.18 1C.5 (the 1-44 1C.5.33
L1C variant)
@ RFLP: 1-7-4 @ RFLP: 1-2-4 @ RFLP: 1-12-2/ 1-8-4 ® RELP: 1-4-4 @ RFLP: 1-4-4
o Started: U.S. Midwest Q Started: lowa, Started: lowa, Started: S. Minnesota / Started: Nebraska,
rowing pigs Minnesota MN, IA
Y Why it mattered: g 9 P9 N. lowa
Peaked at 47.7% of sequences * Why it mattered: * Why it mattered: Y& Why it mattered: * Why it mattered:
in 2015; only 57% of herds Median time to stability Recombinatin of variants Slow mortality to 20%; Now the predominant
reached stability (median 87 weeks — the slowest 1H.31 x 1C.3; field impact nursery mortality 50-80%; variant circulating in
37 wks) recovery on record still uncharacterized 6 of 8 pigs died in Nebraska
challenge study
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@ Started: Northeast lowa Started: lowa; Started: lowa,
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@ Started: Where it first emerged Piglet losses 2.2x higher L A, B P
: 1C.5.35 is now the Sharp rise since Dec 2025;
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cr=hpabiarts Ohio and Indiana published yet
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Source: MSHMP Variants Under Monitoring situation reports (2025-26); Yim-im et al., Microbiol Spectr 2023; PRRS-Loom.



Clinical observations

* Pigs inoculated with 1-4-4 L1C variant strain or 1-7-4 L1A strain became more
lethargic and were off-feed faster than other virus-inoculated groups

Picture at 6 DPI

Negatwe control pigs e 1-4-4 L1H pigs | Dl 1-4-4 L1A pigs
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Source: Dr. Jiangiang (JQ) Zhang (ISU)



Not all PRRSV strains are equal
=y

Some strains persist longer than others at warmer temperatures

Room temperature
(~20-25°C)

—@
All 10 strains

survived at

least 35 days
at 4°C.

N

Strain
Days of survival

1-8-4
1-4-4 MN
1-4-4 SD 3 days
Lelystad 3 days
VR-2332 3 days
1-4-2 1 day
1-26-2 1 day
ATP vaccine 1 day
2-5-2 vaccine 1 day
1-7-4 1 day

37°C
Days of survival

1 day
1 day

1 day
1 day
1 day
1 day

More
environmentally
stable

@ 1-8-4
@ 1-4-4 MN
@ 1-4-4SD

@ Lelystad
\

S

Source: Lugo Mesa V et al. Survival of Porcine Reproductive and Respiratory Syndrome Virus (PRRSV) in the Environment. Veterinary Sciences. 2024;11:22.

https://doi.org/10.3390/vetsci11010022




What we are doing?




WHAT WE'RE DOING?

Biosecurity: key biosecurity aspect to Reduce PRRSV Risk

REDUCE INTRODUCTION RISK
Key risk factors

Animal movements
Hauling pigs with unknown
health status

Nearby disease pressure
More swine sites within 1-3 miles

Dead animal management
Use of rendering

e®e People & operational connections
'-‘ Employee cohabitation and other
off-farm connections
= 9 Air exposure
m— Natural air entrance

Source: Silva GS. Machine-learning algorithms to identify key biosecurity practices and factors associated with breeding herds reporting PRRS outbreak. Prev Vet Med.
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KEY BIOSECURITY PILLARS

ki do

CONTROL ACCESS CLEAN & DISINFECT
Animals, people, Equipment,
vehicles and ' vehicles and
equipment facilities
] aellime,
o o
4=
STANDARDIZE MANAGE
PROCESSES DEAD ANIMALS
SOPs, training Safe and
and compliance frequent
disposal

f=~
FACILITY & SITE DESIGN

Limit exposure from air,
wildlife and surroundings

2019 Nov 1;171:104749. doi: 10.1016/j.prevetmed.2019.104749.
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REDUCE SPREAD RISK

Key protective factors

Hygiene & disinfection
Footwear disinfection and
equipment cleaning

Standard operating procedures
SOPs in all worker languages
and consistent training

Rodent & wildlife control

Rodent control and limit access
of wild animals to feed

Controlled deliveries & services
Use designated drop-off areas
and external repairs

Employee management

Restricted farm access and
dedicated team



Filtration doesn’t eliminate PRRS risk — but over the long term,
filtered sow farms experienced roughly half the outbreak rate.

COMPARED TO NON-FILTERED FARMS, THE INCIDENCE OF PRRS OUTBREAKS WAS: PROTECTION GETS STRONGER OVER TIME
YEAR-ROUND PARTIAL-YEAR NEGATIVE-PRESSURE  POSITIVE-PRESSURE | | B B e
FILTRATION FILTRATION FILTRATION FILTRATION liciamreni¥ey
(relative to 0.8 -+
U U U U non-filtered —@— Year-round
EEm EEm farms) 0.6 - filtration
: : y : 4. @ @ : -0~ Partial-year
o - “O ° 0 ol filtration
s:4) —@— Negative pressure
0.49x 0.50x 0.49x 0.42x fraton
as many outbreaks as many outbreaks as many outbreaks as many outbreaks 0.2 1 . ;‘I::::;‘:npre“"'e
n 3 3 3 el | , .
51% LOWER RISK 50% LOWER RISK 51% LOWER RISK 58% LOWER RISK 2009-12  2013-16 2017-20 2021-24
(P < 0.001) (P =0.006) (P < 0.001) (P < 0.001) PRRS Year

PRODUCER TAKE-HOME

Air filtration cuts PRRS outbreaks
by about 50% compared to
non-filtered farms.

It's a practical step to protect your herd,
improve stability, and support long-term productivity.

Source: Yue X et al. 2026. Sixteen-year longitudinal study assessing the effects of air filtration on the occurrence of porcine reproductive and respiratory syndrome in
breeding herds. Animal. 20:101834.



WHAT WE'RE DOING?
Biosecurity: grow-finish priorities

RISK FACTORS (OR > 1)

1. Natural air entry

2. Incoming pigs with unknown PRRS status

3. Wean-to-finish site

4. Rendering service used

5. Employees cohabitate with other swine workers

6. Other swine sites within 1 mile

!

7. Other swine sites within 3 miles

PROTECTIVE FACTORS (OR < 1)
8. On-site composting A

9. Overnight downtime for multi-farm employees ——
10. Farm-dedicated manure pumping equipment ol
11. Assigned vehicle parking area el

12. Nursery site ——

0.01 005 0.1 0.5

10 50 100

— — — = e = e e e e e
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Source: Musskopf, M. et al. Assessment of the Relationship Between Bioexclusion Practices Applied in Wean-to-Harvest Sites and PRRS Outbreaks. Vet. Sci. 2025, 12,
1000. https://doi.org/10.3390/vetsci12101000



WHAT WE'RE DOING?

Outbreak Management in Breeding Herds

PRRSV outbreak management program: an ongoing epidemiological platform gathering data and providing
insights related to the onset, , and recovery from PRRSV outbreaks (n=733).

Outbreak-management scenarios
Response plans used within each PRRSV status at the time of the outbreak

Negative/naive
35% of outbreaks (n = 251)

Stable/stable-VX{

45.7% of outbreaks (n = 328) I 16:5%
Unstable - low prevalence I 15.2%
12.4% of outbreaks (n = 89) -

Unstable - high prevalence
7% of outbreaks (n = 50)

‘I 11.4% 28.6%

0% 25% 50% 75% 100%
Distribution of response plans within scenario

pomp@iastate.edu
|I https://fieldepi.org/pomp/ Response plan . Elimination/naive Stability/ll-VX Production . Depopulation
oOMP




Analyses of herd characteristics and interventions on the
impact of time to stability and piglet losses

Time to stability

* Herd closure had faster TTS compared to not doing it (HR 2.52, 95% Cl: 1.67-3.80, p =
0.001).

* LVI had faster TTS compared to MLV (HR 2.16, 95% CI: 1.41-3.32, p = 0.002)

Piglet Losses adjusted per 1,000 sows

* 1AB and 2/2VX had lower losses compared to 3/4

IAB (22% lower, 0.78, 95% CI: 0.62—-0.99, p = 0.039)
2/2VX (27% lower, 0.73, 95% CI0.62-0.87, p = 0.001)

« Lineage L1C.5 had higher losses compared to L1A (69% higher, 1.69, 95% ClI: 1.28-2.24,
p =0.001)

* LVI had higher losses compared to MLV (32% higher, 1.32, 95% ClI: 1.07-1.64, p = 0.010)



Impact on Time to Stability given Herd Closure:

AASYV status at outbreak @ Unstable (IA or IB) Stable (Il or 1I-VX) @ Negative (Il or V) II,
l omMP
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No closure Immediate (< 2 wks) Fast (2-10 wks) Timely (10-20 wks) Short (> 20 wks)
Herd closure class

Violin width represents the distribution density of the y-axis variable. Colored dots represent raw observations by AASV status at outbreak.
Herd closure class reflects the number of weeks after outbreak onset that closure was initiated.

a, b, c: different letters denote a significant difference (P < 0.05).

Adjusted means controlling for status at the break, lineage, immunological solution, and company.



WHAT WE'RE DOING?

MLV use post-weaning in the face of lateral breaks

MASCHHOFFSTaE

Feeding Families. Building Communities.

Using field data to answer practical PRRS vaccination questions

o The practical question

PRRS

MLV
VACCINE

During PRRS outbreaks,
does using a full-dose MLV
vaccine vs a half-dose change
performance in grow-finish pigs?

)

ONEETTT"TEEED ©

Utilized the full PRRS outbreak-vaccination dataset
(201 fractioned MLV outbreaks across the U.S., 2021-2022).

3

=
-
3 1 = | |
@ , Iz |9 »
47 111
- 158 nursery finishing Midwest U.S.,
A Pig groups groups groups 2021-2022
o B,
PCR-confirmed Compared: Advanced causal
PRRSV-2 full-dose vs v | inference on
outbreaks half-dose MLV momm) real-world field data
vaccination

vy

Outcomes evaluated in finishing pigs

=,

-

What we found

Full-dose vaccination was
associated with lower mortality:

-3.40 points

Slightly higher veterinary cost:
+$0.47/pig

i 555
O
9

Goal: generate evidence . A
.I.
O producers can use for |I|I W ! No clear difference in
real decisions. mortality veterinary average cull rate % Grade A ADG, culls, or % Grade A pIgS
medicine cost daily gain pigs

AN / /
pl
Source: Jayaraman et al (2025). Causal inference study of PRRSV-MLV vaccine dosing effects on wean-to-finish performance during outbreaks. o_'/_ﬁ\____“
D>

Frontiers in Veterinary Science, 12, 1575029. https://doi.org/10.3389/fvets.2025.1575029



https://doi.org/10.3389/fvets.2025.1575029

hat,glo we still need to

now




Where is it
coming from?

Identify the true route
of introduction.

Pigs / Animal
movement

Air People
Aerosols ®
o) w
— ]
0 W

« 1t L

Trucks / ‘ Equipment /
Transport Fomites
Manure /
Bedding

Many outbreaks: route
cannot be identified with confidence.

strain do?

What we still need to know about PRRSV

What will this

Will my pigs
| be protected?

Predict severity, shedding
and transmission from the virus.

Viral Transmission
shedding potential

=
9 @
i o i .:é:.
| 2 T
+

Translate vaccination +
exposure into protection.

Vaccination

Exposure

Environmental Airborne Strain What level of
survival potential characteristics .
protection can
* _"> s we expect?
e Against this strain, in

Sequence alone does not
tell us the whole story.

these pigs, in this system.

We still lack a reliable way to
predict protection.

What should | do
about it?

Predict which intervention—or
combination—will provide the
best biological and economic return.

Biosecurity Vaccination Filtration
Transportation Medications Management
biosecurity = & other

n practices
' e®e
R Ja%

llll
Biological Economic
benefit return

Use data and analytics to choose
the right strategy for your farm.









BRINGING IT TOGETHER

Take-home messages

New variants move fast — and reach good
farms too

1C.5.32 spread like 2020-21's L1C.5 and penetrated
high-biosecurity herds. Filtration still works, but only
with rigorous, audited maintenance.

Know what's in your acclimation material

Unscreened LVI can carry multiple PRRSV strains and
other pathogens. Standardize it, screen it, or use MLV.

Grow-finish is now a first-class risk

Higher positivity, faster variant turnover — it needs sow-
farm-level biosecurity discipline, not an afterthought.

The future is proximity-aware and
continuous

Tools like PRIME point toward real-time, neighborhood-
level risk prediction — that's where we need to keep
investing.



Thanks! MPP T J7as
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