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Background

Manitoba has been impacted by Porcine Epidemic Diarrhea (PED) since 2014. Regions of the province
have seen significant outbreaks in 2017, 2019 and 2021/22. The southeast sector of the province has
been deemed the “High Risk Area” for PED due to the high swine density in the region.

The 2021/22 outbreak has been the most significant outbreak of PED experienced in Manitoba.
Compared to 2017 and 2019, there were marked differences in the risk factors at play for the 2021/2022
outbreak. The COVID-19 pandemic impacted labour throughout the value chain, and frigid temperatures
in the winter of 2021/2022 introduced extra challenges for farm biosecurity. The result has been labeled
a “perfect storm” by many working in the response.

With each outbreak, Manitoba Pork and Manitoba Agriculture worked collaboratively to assist impacted
farms and their veterinarians in eliminating PED. They provided industry reports on surveillance tracking,
animal movement risk assessments, and biosecure route mapping. They also provide complete updates
through the Manitoba Coordinated Disease Response and Manitoba Agriculture Situation Reports and
producer engagement meetings.

The Future of PED in Manitoba

Despite the sector’'s commitment and best efforts on elimination of PED it was apparent that PED
management and containment efforts needed to be reviewed. The long-term impacts of a major PED
outbreak every other year is not sustainable. An in-depth evaluation of PED management was needed,
and a working group of industry stakeholders has been formed to discuss options that may be
implemented or changes that can be made. Representatives include producers, veterinarians, Manitoba
Agriculture and Manitoba Pork. A membership list is outlined in Table 1.

This working group was formed in early 2022 and as part of its mandate was tasked to:

1) Outline both short- and long-term objectives for managing PED in Manitoba.

2) Assess possible strategies that could be employed to manage PED.

3) Determine the impacts of the strategies used in the high-risk area on other areas of MB.
4) Provide outreach and messaging to the sector on PED management moving forward.

To best position itself, the working group commissioned a review of various PED management strategies
from different jurisdictions. This summary was completed by the Western College of Veterinary
Medicine in April 2022 (Appendix A). This review focused on the various PED management strategies
that have been employed in different jurisdictions across North America, including elimination, gilt
exposure, endemicity, use of vaccines, and/or running positive flows. Following presentation and
thorough examination of the review, the working group agreed that elimination of PED remains the best
option for all of Manitoba.
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Table 1. Future of PED Working Group Membership

Working Group Members Term of Service
Rick Préjet | Producer, Outside High-Risk Manitoba Pork, Chair of the Feb 2022 - Present
Area Board
Scott Producer, Directly Impacted, Manitoba Pork, Board Member | Feb 2022 - Feb
Peters High Risk Area 2023
Jeroen Van | Producer, Outside High-Risk Manitoba Pork, District Advisor | Feb 2022 - Present
Boekel Area
Margaret Producer, Directly Impacted, Manitoba Pork, Board Member | Feb 2022 - Present
Rempel High Risk Area
Rick Producer, High Risk Area Manitoba Pork, Board Member | Feb 2023 - Present
Bergmann
Blaine Tully | Veterinarian PremierSHP Feb 2022 - Present
Karine Director of Animal Health HyLife Feb 2022 - Present
Talbot
LeeAnn Director of Technical Services Maple Leaf Feb 2022 - Present
Peters
Tony Nikkel | Veterinarian Progressive Group Feb 2022 - Present
Glen Duizer | Animal Health Surveillance Office of the Chief Veterinarian | Feb 2022 - Present
Veterinarian & Epidemiologist
Alexandra Operations Veterinarian —One | Office of the Chief Veterinarian | April 2022 - Present
Jerao Health & Rabies
Jenelle Director, Swine Health Manitoba Pork Feb 2022 - Present
Hamblin
Cam Dahl General Manager Manitoba Pork Feb 2022 - Present

Development of a PED Elimination Framework

Manitoba Pork and the Office of Manitoba’s Chief Veterinarian have worked collaboratively to develop a

PED Elimination Framework and a PED Elimination Logic Model to outline an elimination strategy for

PED in Manitoba. This document outlines the path towards elimination, will be considered a living

document, and will evolve over time as more information is collected.

The framework was designed following “Planning Health Promotion Programs: An Intervention Mapping
Approach (4" Ed.)” by Eldredge et al. (2016)%, and outlines an overall goal with associated objectives and
actions needed to achieve the goal. The framework covers a five-year timeframe from 2022-2027 and is

L Eldredge, L., Markham, C., Ruiter, R., Fernandez, M., Kok, G., Parcel, G. (2016). Planning Health Promotion
Programs: An Intervention Mapping Approach (4t Ed.). John Wiley & Sons, Inc. San Francisco, CA.
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meant to be reviewed throughout the process to adjust strategies based on the experiences and
learnings along the way.

The goal stated in the PED Elimination Framework is to eliminate 96% of PED infections by 2027. This
will be done in a stepwise process reducing the total number of infections year by year through the
actions outlined in the plan. Further details and activities, including recommended elimination
procedures, enhanced biosecurity practices, strategies to manage immunity, and ongoing risk to the
sector, as a part of the Elimination Plan are outlined below. The below information outlines the specifics
of the plan and what actions will be taken to achieve the goal.

The recommendations outlined in this plan have been created in consultation with Manitoba swine
producers, veterinarians, the Office of Manitoba’s Chief Veterinarian, and Manitoba Pork. What has
been developed are recommended best practices to achieve regional elimination of PED in Manitoba.
These best practices are outcome based and intended to be implemented in accordance with the herd
veterinarian and in consultation with the provincial disease response co-led by Manitoba Agriculture
and Manitoba Pork.

PED elimination will need a sector-wide response. The Future of PED Working Group has taken steps to
identify how we can get there, and it will take commitment for all parties to succeed. Manitoba Pork and
Manitoba Agriculture will continue to update the framework as new information on PED elimination
becomes available. The update may be from literature or lessons learned from our own Manitoba
experience.
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Key Terms

Disease Elimination: Reduction of disease incidence and prevalence to a locally acceptable level because
of deliberate efforts; ongoing intervention measures are required.?

Small-Scale Outbreak (SSO): A PED outbreak where there are 20 or fewer infected premises (IPs) and
the outbreak lasts no longer than 8 months. Duration is considered from the day of first confirmed
infection to the day of last IP reaching Presumptive Negative status. The next SSO, based on historical
data, is expected to occur in 2023-2024.

Large-Scale Outbreak (LSO): An outbreak with 21-65 IPs and/or a duration of longer than 8 months. The
next LSO is expected to occur in 2024-2025. More than 70 IPs would be considered a failure of the
elimination strategy and/or compliance with the strategy, and revision of the strategy is warranted.

Peace-time biosecurity: For sites outside the HRA, practice high levels of biosecurity (Reference Level C
of the National Biosecurity Standard [contact MPC]).

HRA biosecurity: For sites in the HRA, when there are no active PED cases, practice biosecurity as if you
are in an active PED buffer area. This should be done from 2022-2027 while the industry is undergoing
PED elimination.

HRA biocontainment: For sites in the HRA within an active buffer area, practice biosecurity as if you are
positive. No staff or equipment sharing should be allowed. Duration: 2022-2027.

2 Modified from: Dowdle, W. (1998). The principles of disease elimination and eradication. WHO Bulletin
OMS 76 (S2):22-25.
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Logic Model — PED Elimination

Intervention
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Target
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Short-Term
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The Elimination Goal
To eliminate 96% of PED infections from the swine premises in the high-risk area of southeast Manitoba by 2027.

1. This will allow for up to 10 infected premises every year while still considering PED eliminated from the province. These 10 premises will
undergo the elimination protocol and not remain positive for more than 8 months.

2. Southeast Manitoba is denoted by Figure 1

3. Compensation to achieve the goal is being explored. Discussion around compensation is ongoing looking at options for compensating
prevention activities and/or intervention activities.

Figure 1. Manitoba’s High-Risk Area for PED

PED
High Risk Area
in Manitoba
February 2023

High Risk Area

"
1:525,000 vt

0 27555 11 16.5

2

km
Premises information is collected under the
Manitoba Premises Identification Program and
may only be used in accordance with the Animal
Premises Regulation 104/2010.

Date: 2023 February 16 (14:07:56)

1 Author: Ken Harder

Manitoba 9%
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PED Elimination Timeline

2022

Creation of Working Group

WCVM PED Strategy Review
Completed

On-Farm Biosecurity Assessments
Elimination Framework Developed

Elimination Plan Drafted
Communication & Outreach

Disease Modelling
2023
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2024

Anticipated next large outbreak

Up to 65 confirmed cases with
shorter outbreak overall

Assess data from biosecurity
assessments, CWSHIN loadout
project & apply findings

2026

Up to 17 confirmed cases

Assess progress & apply lessons
learned from 2025

Assess progress & apply lessons

learned from 2024

Communicate results of
biosecurity assessments

No more than 10 cases annually

Rapid & aggressive response to
cases continues to minimize

Up to 33 confirmed cases impact

2025

2027 & Beyond
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Key Objectives to Achieve 5 Year Goal

Objective 1: Reduce the number of infected premises by at least 50% during the next
large-scale outbreak (expected in 2024), followed by annual 50% reductions beyond
2024.

There were 132 IPs in the 2021-22 outbreak, therefore the next large-scale outbreak should have 65 IPs
or less. The first 10 IPs (4% of the farms in the HRA) in the next outbreak will undergo aggressive
depopulation/elimination as outlined in Intervention #1: Rapid & Aggressive Response.

It is critical to reduce the total number of infected sow farms to prevent downstream infection. The
objective here is to have a maximum of 15 sow farms during the next large-scale outbreak. Note that
Farrow to Finish sites are not included in this statistic as they can contain the infection (PED recovered
animals) on the same site. They will still undergo the same aggressive piglet depopulation and cleaning
and disinfection gap.

By reducing the number of sow farms, the number of nurseries and finishers should inherently decline.
The objective here is to reduce the number of infected nursery farms to a maximum of 12 during the
next large-scale outbreak. A nursery can break from an unplanned direct movement from an infected
sow farm or break on its own (area spread, contaminated equipment/transport). In these cases, there
may be issues with capacity in the nursery. If aggressive elimination fails on the sow sites, then it may be
necessary to break a large capacity nursery sooner to handle the capacity (rather than multiple smaller
nurseries).

Objective 2: Shorten the time to transitional status during the next Large-Scale
Outbreak.

In 2021-2022 the time premises took to achieve transitional and then presumptive negative status was
longer than had ever been seen before. This prolongs the viral shedding and creates more risk to the
sector hence it must be shortened. The objective for the time for a sow premises to reach transitional

status under the elimination plan is 8 weeks. The objective for nursery premises to reach transitional
status under the elimination plan is 12 weeks.

The steps to achieve Transitional and Presumptive Negative Status can be found in Appendix C.

10
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Objective 3: Continuously enhance biosecurity practices for all stakeholders within the
HRA by 2027

The Canadian Pork Council is currently developing an updated National Swine Biosecurity Benchmark.
On-farm assessments began in May 2022. Utilizing the data from the biosecurity assessments, a baseline

will be established and gaps in biosecurity will be identified. The data is to be delivered in spring 2023,
the evaluation will be completed by the end of 2023.

Using the information from the on-farm assessments, an intervention and evaluation plan to address
biosecurity gaps will be developed by December 2024.

Objective 4: Develop farm-level procedures addressing infection control targeted
towards producers and veterinarians.

The following procedures have been developed and are included as appendices:
Appendix D: Closing of the Farm

Appendix E: Exposing Sows

Appendix F: Exposing Nursery/Grow Finish

Appendix G: Depopulation

Appendix H: Cleaning and Disinfection

Appendix |: Pre-Movement Testing

Appendix J: Animal Movements

Appendix K: HRA Biosecurity

Appendix L: Best Practices for PED Manure Management

Appendix M: PED Surveillance during Daily Health Check

Appendix N: Manitoba PED early detection surveillance plan for the High-Risk Area

Objective 5: Complete disease modelling to support the interventions.

Manitoba CVO will take lead on modelling out scenarios of PED with application of various interventions
to assess the greatest feasibility for our plan. A goal of the modelling work will be to determine if the cut
point of 10 IPs at the end of the elimination timeline is sustainable and won’t lead to a new outbreak.
This work will begin in fall 2023. The results of the disease modelling may lead to an adjustment in the
PED elimination plan and the number of tolerable infections.

11
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Objective 6: Enhance education and awareness around PED spread and elimination.

Manitoba Pork and Manitoba Agriculture have continued to provide the sector with timely
communication regarding PED. The development of the Manitoba Coordinated Disease Response has
helped information be shared quickly related to PED.

As part of this Elimination Plan MPC and MB Ag will continue with outreach and communication directly
to the sector. This will include highlighting risks for PED spread, developing an educational campaign for
farm-level biosecurity based on the biosecurity assessment information and improve awareness of PED
spread and this elimination strategy through a multi-level social marketing campaign to our target
audience (sector stakeholders).

At the end of the elimination plan timeline, the result will not be zero cases as the risk of PED remains to
Manitoba. Effective disease management is necessary to stamp out the disease early and prevent large
scale outbreaks. This will be an ongoing disease elimination effort for the Manitoba swine sector beyond
2027.

12
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Prevention Plan

How the High-Risk Area can prevent future PED infections after an outbreak.

The potential risk of PED remains high from environmental sources such as manure application for many
years after a premises is infected. This risk is amplified following a large-scale PED outbreak. Performing
surveillance, controlling animal movements, and practicing enhanced biosecurity specific to the elevated
risk level of the HRA in the period when there are no active cases of PED will help to prevent PED cases.
Being on alert for PED will also help to respond quickly should a case be discovered.

A key disease prevention tool is biosecurity. It is strongly recommended that all premises within the HRA
practice Enhanced Biosecurity even when there are no active cases of PED, this is referred to as HRA
biosecurity. This includes avoiding staff or equipment sharing, limited premises access to essential
services only, heightened animal health monitoring and regular surveillance testing.

It is critical to control animal movements to prevent disease spread. As much as possible, animals in the
HRA should remain in the HRA until slaughter, and pre-movement testing should be done when moving
one site to another as outlined by the surveillance plan. In the event PED is detected all movements
from the premises will stop for 4 weeks.

This prevention plan aims to address the following objectives of the elimination plan:

Objective 1: Reduce the number of infected premises by at least 50% during the next
large-scale outbreak (expected in 2024), followed by annual 50% reductions beyond
2024.

Objective 3: Continuously enhance biosecurity practices for all stakeholders within the
HRA by 2027.

Objective 4: Develop farm-level procedures addressing infection control targeted
towards producers and veterinarians.

Objective 6: Enhance education and awareness around PED spread and elimination.

13
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Prevention activities for the High-Risk Area include:

1. HRA Biosecurity

“Wartime” biosecurity is normally practiced when a premises is located within a 5km buffer area of an
active PED infection. However, the ongoing risk coupled with the potential for disease spread in the HRA
has led to the strong recommendation that a heightened level of biosecurity become standard practice
within the HRA as the sector works through this PED elimination plan. This will be referred to as HRA
biosecurity. More information on HRA Biosecurity practices can be found in Appendix L.

2. Surveillance

Using a risk-based approach, voluntary surveillance for PED will be implemented in the High-Risk Area to
assist in the early detection and risk mitigation of PED infections. The surveillance will be adapted to
each farm, depending on production type, location, frequency of movements, and history of PED (PED
status). Producers should discuss what the best approach is for their farms with their herd veterinarians,
especially when it comes to addressing specific risk factors and sampling methods.

Testing will be based on premises risk only. All herds within the HRA that also have greater than 5 other
swine farms within 5 kms will undergo weekly PED testing. All groups (barns) on farms selected for
surveillance will be tested weekly. If a barn holds different production types, all production types within
the barn will be sampled representatively.

Additionally, the surveillance program will provide opportunity for farms that do not have other swine
farms close by to conduct surveillance if other risk factors are high. For example, farms with a previous
history of PED that are scheduled to move pigs in the upcoming week may want to participate in testing,
especially if it is a higher risk season such as spring or fall.

Finally, to make the sample collection as easy and representative as possible, the primary sampling
method used will be a pooled sample per group, collected using boot covers and walking through
specific high-risk areas of the barns (e.g., pens, alleyways). The specifics of how this is done should be
discussed in detail with the herd veterinarian to ensure adequate coverage while at the same time not
increasing the risks of other diseases while collecting (i.e., sampling farrowing crates). Other sampling
methods may be used if the circumstances warrant.

Sampling of surveillance groups by production type

e Sow Barn —2 pooled samples every week (one from Farrowing and one from Gestation)
e Farrow to Finish — 3-4 pooled samples weekly (Farrowing, Gestation, Nursery, Finisher)
e Nursery or Finisher — One pooled sample per barn on the premises

For more detailed information on PED surveillance in the HRA see Appendix N. Note that Appendix N is
currently being reviewed and refined as the details of the on-farm surveillance program are
implemented.

14
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Intervention Plan

How are the objectives accomplished to achieve the goal?

Specific protocols have been developed to address the management of infected premises throughout
the overall five-year elimination framework. Should a PED infection be confirmed the following
interventions have been designed to reduce viral load and the potential for disease spread.

1. Rapid and Aggressive Response

A rapid and aggressive response to positive animals is necessary to prevent the spread of PED to nearby
farms. The responses outlined below are based on production type and timing of positive status in an
outbreak (i.e., IP number). The information below is to act as baseline scenarios and guidance to apply
to premises dealing with PED infection. Deviation from the baseline intent should only be done in
accordance with the herd veterinarian and in consultation with the PED disease response co-led by MB
CVO and Manitoba Pork. The intent of the interventions is to minimize the risk of PED. By stopping
movements and euthanizing the most at-risk animals, the viral load in the area will be reduced.

Baseline Scenarios
All Premises

The overall outcome of the Rapid and Aggressive response is to mitigate risk of PED spread
within the sector.

Biocontainment: Upon suspicion of PED, biocontainment is immediately implemented on the
premises.

Movements: All premises that are confirmed PED infected will have no animal movements off
the premises from suspicion to a minimum of 4 weeks post backfeeding. If movement during
this four-week period is deemed necessary for animal welfare concerns or the movement is
deemed low risk this can be done on a case-by-case basis in accordance with the herd
veterinarian and in consultation with the disease response co-led by Manitoba Pork and
Manitoba CVO.

Following analysis of past outbreaks, approximately 35% of all cases have been linked to direct
animal movement which leads to significant downstream infection (Table 2). Targeting
movements specifically will help to achieve both Objective 1 and 2.

Table 2. Total Number of Premises Infected by Direct Animal Movement in the three Large
Scale PED Outbreaks

Outbreak Year Total # of Infected # Infected due to Direct Percentage of
Premises Animal Movement Total Cases
2017 80 32 40%
2019 82 24 29%

15
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2021-2022 132 47 36%
Total 294 103 35%

Exposure: Backfeeding will occur as quickly as possible following the instructions of the herd
veterinarian.

Sow Premises Response

The outcome that is to be achieved as a result of this intervention is to wean PED negative
piglets.

A sow premises will aim to create a 6-week gap in production. This 6-week period is achieved
with 6 weeks of humane euthanasia (3 weeks of isoweans + next 3 weeks of farrowing/abortion)
coupled with 2 weeks of cleaning & disinfection starting once the first 3 weeks of isoweans are
removed. This can also be described as a designated window of time from successful
backfeeding to farrowing the next batch of piglets that will be kept on farm. This window of time
ranges from 21 days to 35 days with the recommendation of 35 days as it offers a greater
chance of success in elimination.

For a batch farrowing operation, the principles to create the gap in production are the same. A
4—-6-week gap in production will be required for batch farrowing operations depending on the
batch frequency model. Consult your herd veterinarian to create a plan suited to your
operation.

Herd immunity against PED will be enhanced through backfeeding of infected material, and
subsequent sow vaccination.

Nursery Premises Response

Piglets that are in nursery for more than a week need not be euthanized but aggressive
biocontainment, monitoring, and C&D is required to prevent disease spread to other barns.

Piglets that are in the nursery for less than 1 week at the time of diagnoses can be placed under
aggressive biocontainment as noted above OR may be humanely euthanized, and the entire
barn will undergo intensive cleaning and disinfection. This decision will be made in consultation
with the herd veterinarian.

Depopulation of a site that does not involve euthanasia can be considered on a case-by-case
basis. Infected piglets can be removed from the premises through nursery consolidations, to
purposefully break all barns on site and to create and manage a positive flow of pigs.

Finisher Premises Response

16
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When finisher sites become positive from an indirect or unplanned infection, then aggressive
internal biocontainment is necessary to prevent the spread of disease to other barns on site or
to nearby farms.

Finisher consolidation may be considered for multi-barn finishing sites, depending on the
location of buffer areas and number of infected premises. Consolidation may reduce the
number of infected finisher sites and allow for faster clean-up of infected sites/areas. Mixed
system finisher flows may need to be considered.

Farrow to Finish Premises Response

Creation of a 6-week gap in production as outlined in the sow premises response with the
outcome of weaning PED negative piglets. A farrow to finish operation will have no movements
of any kind off the premises for a 5-week period after backfeeding. Also, there will be no
movements other than direct to slaughter for 8 weeks after backfeeding.

Rapid and Aggressive intervention aims to address the following objectives of the elimination plan:

Objective 1: Reduce the number of infected premises by at least 50% during the next

large-scale outbreak (expected in 2024), followed by annual 50% reductions beyond

2024

Objective 2: Shorten the time to transitional status during the next Large-Scale Outbreak

Objective 6: Enhance education and awareness around PED spread and elimination.

The outcomes of this intervention are:

Eliminate PED in the sow barns within 6 weeks to rapidly achieve weaning of PED negative pigs
Reducing area risk through a 4 week stop movement of shedding pigs

Strong implementation of biocontainment practices to prevent PED spread

Decreased risk of PED through rapid implementation of the elimination plan resulting in fewer
cases of PED regionally
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2. Strict biosecurity and biocontainment

Strict biosecurity and biocontainment is necessary to prevent the spread of PED, and enhanced
measures are recommended for premises in the HRA. Certain activities increase the risk of viral spread,
including animal movements, and equipment and staff sharing between linked premises. Through
Manitoba Pork Council’s Biosecurity assessments, individual farms will be able to identify specific risk-
mitigation steps that can be improved upon. In general, controlled movements of PED-recovered
animals, deadstock; separate equipment and staff; and consistent cleaning and disinfection for all
movements on and off farm are recommended to reduce the risk of disease spread.

The Strict Biosecurity and Biocontainment intervention aims to address the following objectives of the
elimination plan:

Objective 3: Continuously enhance biosecurity practices for all stakeholders within the
HRA by 2027

Objective 6: Enhance education and awareness around PED spread and elimination.

The outcomes of this intervention are:
e Enhanced biosecurity and biocontainment in the HRA
e Increased awareness of biosecurity & biocontainment
e Decreased risk of PED resulting in fewer cases of PED

3. Management of high traffic/high-risk premises (assembly yards, slaughter plants
[federal/provincial/private], wash bays)

Assembly yards, slaughter plants, and wash bays are considered high-traffic and high-risk premises for
PED spread. Biosecurity assessment and testing surveillance of these sites will continue post-MPET? as
part of the disease management program. Controlled animal movement to slaughter includes pre-
movement testing, scheduled intake, and targeted holding of animals. Appropriate, routine cleaning and
disinfection will accompany surveillance to effectively reduce viral load at these locations.

Management of high traffic/high-risk premises aims to address the following objectives of the
elimination plan:

Objective 3: Continuously enhance biosecurity practices for all stakeholders within the
HRA by 2027

Objective 6: Enhance education and awareness around PED spread and elimination.

The outcomes of this intervention are:
e Enhanced biosecurity and biocontainment at high risk/high traffic facilities
e Increased awareness of the importance of transport biosecurity when visiting high risk/high
traffic facilities

2 MPET: Manitoba PED Project
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Future Considerations

Part of the working group’s mandate will be to evaluate progress and apply lessons learned under the
elimination timeline but also to stay up to date on possible tools to use in the future.

Vaccines

Novel PED vaccines are currently being developed in the US and others are being trialed in Canada. The
ability to access these vaccines could make a marked difference in the way Manitoba manages PED
moving forward.

Loadout Design/Site Modification

The Canada-West Swine Health Intelligence Network (CWSHIN) has a project reviewing the biosecurity
of loadout facilities on pig farms. This project, started in 2022, aims to identify risks and best
management practices around loadout biosecurity. Findings from this project will be widely shared with
the CWHSIN channels but also through Manitoba Pork.

Other considerations for site modification include air filtration, pressurized load out rooms, health
status communication signs at farm entry and large signs at abattoirs and assembly yards reminding of
increased PED risk.

Manure Management

The MB Swine sector has had excellent collaboration around PED manure management. A committee of
sector specialists has been formed to discuss best management practices for PED manure management
as well as case by case scenarios that require trouble shooting and risk mitigation related to manure
application. Any new information would be vetted by this group prior to addition to the elimination
framework.

Shared Flow of Recovered Pigs

To minimize the number of downstream premises that would need to be infected to manage positive
flows. It is recommended that sector stakeholders work together to shift flows to house PED recovered
pigs within the sector. For example, a positive finisher with empty barns could be used to house positive
pigs from another producer, with proper agreements in place, to avoid breaking another premises.

Exploration of Biosecurity Software for Manitoba Farms

Many Manitoba swine farms have recently implemented digital biosecurity software on their premises
to assist in biosecurity. Adoption of this technology throughout the sector could bring value to
responding to a PED outbreak overall through rapid tracebacks of people, transport, etc. It is
recommended that Manitoba Pork discuss the benefits of biosecurity software for individual farms as
well as for overall disease responses.
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Annual Updates
2024 Update

As part of the Manitoba PED Elimination Plan each year the membership of the working group reflects
on the past year. The PED working group met on Friday February 7, 2025, to discuss the following topics:

1. Review of 2024
o What went well?
o What did we learn?
o Any specific takeaways to include in the plan
2. Planning for 2025
o Focus on prevention and enhanced biosecurity
o Specific communication needs from Manitoba Pork: How do we maintain momentum
and awareness?
o Confirm commitment to the action plan for 2025 should we see a case

What went well in 2024?

1. Containing PED case numbers in 2024 to 1 case
2. Plan implementation and working group communication
3. Producer facing communication

What did we learn?

1. Biosecurity protocols work
o Moving forward there is a need to continue to reinforce biosecurity
o Remind producers & sector stakeholders of the common weak points in biosecurity.
o Remind the importance of biosecurity auditing protocols; Three components of
biosecurity training, infrastructure and audit.
2. Communication is important and needed: On farm, sector wide
o Best way to communicate is to use a real-life events/examples.
3. Manure storages remain a risk
o Manure activities under the plan need to be reviewed.
o Change criteria to move to Full negative status to 24 months post PN date rather than 18
months post PN
o Manure spread application maps are to be required for any farm that has broken within
the last 3 years
o Communication blitz before manure application
o Make this a priority in 2025
4. Sustainable biosecurity practices are the most productive. Make it easy to do.
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5. Focus needs to remain on province wide elimination. The bigger the bubble of protection the
better it is for the whole industry. The less virus pressure in the province the easier to control.
Need to continue to focus on Rapid response.

6. Early detection of the 2024 case greater minimized the impact. This reinforces the importance of
regular on-farm surveillance.

7. Shift in focus to staff on biocontainment as common practice. Always consider barn to be
positive.

8. Time of the year changes PED risk. Minimal ventilation lowers risk of area spread.

9. Reminder that PED can be walked in with improper Danish entry. Entry protocols are vital.

Planning for 2025
The following topics were identified as areas of investigation/action by the PED Working Group in the
PED Elimination Timeline

e Risk of manure application

e Surveillance at high traffic facilities remains important

e The role of feed additives. This warrants more discussion.
Should an outbreak occur in 2025, follow the PED timeline to cap cases at 65. We haven’t had a chance
to practice and should not limit ourselves to failure of the plan in an outbreak scenario.

Immunity has waned, this was inevitable, and the risk of manure storages remains. Manure spreading
season is the time to implement on-farm surveillance. Discussion around the importance of early
detection and surveillance, especially around high-risk times like manure application season, led to the
decision that MPC would do a communication campaign in March for producers in the HRA to
implement weekly on-farm environmental surveillance for PED. This would be a short-term surveillance
option for producers who are not regularly doing on-farm surveillance.

All working group members expressed their continued commitment to the Manitoba PED Elimination
Plan.
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2025 Update

As part of the Manitoba PED Elimination Plan each year the membership of the working group reflects
on the past year.

2025 Year in Review

In 2025, there were 4 cases of PED confirmed in Manitoba, all of which followed the actions laid out in
the PED Elimination Plan. There were no further cases of PED connected to these cases.

e Two cases in April, a connected nursery and finisher outside of the high-risk area
e One case in October a finisher inside the high-risk area

e One case in December a farrow to wean operation outside the high-risk area

e A strong focus on biosecurity and prevention was made.

2024 PED Case Update
The one case of PED that was confirmed in 2024 was eliminated swiftly.

Planning for 2025
The following topics were identified as areas of investigation/action by the PED Working Group in the
PED Elimination Timeline

e Risk of manure application — area of focus for 2025
e Surveillance at high traffic facilities remains important
o The role of feed additives. This warrants more discussion.

Risk of Manure Application

Coming out of 2024, the PED Working Group discussed the ongoing risk of manure application.
Discussion centered around how the risk mitigation methods that we have implemented have been
working, however, should continue to be monitored. Coming out of this discussion, Manitoba Pork was
tasked with evaluating the risk mitigation methods that Manitoba has implemented during the 2025
manure application season.

Manitoba Risk Mitigation Measures for Manure Application

Since 2017, Manitoba has been adding risk mitigation measures specific to PED for manure application.
Manure storages that have been exposed to PED remain a risk of possible reintroduction of the virus into
a premises. During manure application, risk mitigation is of the utmost importance. Manitoba Pork has
worked with the industry to implement the following risk mitigation measures related to manure;

e Afactsheet on biosecurity best practices during manure application has been developed —
included in the Plan

e Premises that have been exposed to PED within the last 3 years share when and where the
manure from their site is being applied. This information is posted on the Manitoba Coordinated
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Disease Response confidential producer information portal. This allows producers close by to
enhance their biosecurity for that specific time-period when manure application is occurring.

e Previously infected manure storages have the opportunity to be tested using PCR to move to a
‘negative’ status. The criteria that is used to determine whether a manure storage should be
moved to ‘negative’ status is below;

*  Manure storage must be at least 2 years from date of presumptive negative status

*  Manure storage must have collected at least 10 samples

* Diagnostics must show mostly negative samples and any positive samples must have a Ct
value above Ct30

2025 Review of Mitigation Criteria
An in-depth review of the risk mitigation criteria was performed in late 2025.

The biosecurity principles outlined in the factsheet coupled with the communication of higher risk PED
manure application events proved to be effective. This will continue in 2026.

Manitoba Pork and Manitoba Agriculture have been assessing manure storages for their PED risk level
since 2019. Manure storages have submitted samples for PCR to move to ‘Full Negative’ status using the
criteria outline above. It is important to note that ‘Full Negative’ is a status that is used to upgrade a
premises’ risk level for PED based on the diagnostic results received. Biosecurity practices are still
strongly recommended when any manure is being applied as a precautionary measure.

Premises that have been testing their manure storages annually to achieve ‘Full Negative’ status were of
specific interest as part of the manure criteria review. When evaluating results of the samples collected
in 2025, results of the same premises from previous years were compared. What was noticed was that
there is a steady decrease in Ct values over time. From the trends that were seen, it has been estimated
that the longer the premises has been negative for PED and the more often the manure storage has been
pumped the less risk the manure storage poses.

In 2025, 1 site moved to negative in the spring and 29 out of 53 sites that tested moved to negative in
the fall. Since 2014, there have been 325 PED cases in Manitoba and as of December 1, 2025;

e 65 0of 325 are Full Negative

e 259 of 325 are Presumptive Negative

e 0o0f325are Transitional

e 1 0f325is positive
Coming out of the review of the criteria, Manitoba Pork and Manitoba Agriculture recommend
continuing with the manure risk mitigation measures in place. The measures outlined above coupled
with the high level of adoption by industry have shown positive impacts in terms of risk mitigation from
manure. Manitoba Pork and Manitoba Agriculture will continue to support the industry with these
measures and will monitor if any changes are needed in the future.
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Appendix A: Looking ahead — Regional and integrated PEDV
management strategies

Looking ahead — Regional and integrated PEDV management strategies

Jéssica Barbosa & Matheus Costa
Western College of Veterinary Medicine
University of Saskatchewan

Porcine Epidemic Diarrhea Virus (PEDV) is a coronavirus that infects swine. It is an enveloped RNA
virus. Cross-protection between strains (S-indel variants) is unclear, but anecdotally reported.
Incubation is between 3-5 days following exposure, which is through the fecal-oral or nasal-oral
routes (feces, vomitus or aerosolized particles). The main infection sources are:

- Infected swine

- Infected transport (pig movement)

- Area spread/neighbors (manure remains infective for >1,800 days

- Personnel

- Infected feed or ingredients

- Infected facilities

- Animal disposal and pests

Overall, strategies to avoid infection and/or reinfection begin with a combination of biosecurity
and immunization measures (Table 1).

Table 1 — Measures to prevent (re)infection of herds with PEDV.

MEASURE INFECTION RE-INFECTION

Work with herd veterinarian X X
Establish and follow strict biosecurity X X
Be aware of regional PED status X X
Replacement gilts negative X X
Record and analyze real time movement X X
Know infected farm status X
(incoming/outgoing animals)

Diagnostic monitoring X
Herd immunity X

This review focused on specific aspects of PEDV control. A systematic review of studies assessing
the efficacy of vaccines, biosecurity measures, feedback, PEDV shedding and the financial impact
of PEDV was conducted. PubMed and Google Scholar databases were used to search for studies
published between 2015 and 2022. Search terms included: “porcine epidemic diarrhea virus +
vaccines”; “porcine epidemic diarrhea virus + strategies”/ “porcine epidemic diarrhea virus +
biosecurity + control”; “porcine epidemic diarrhea virus + feedback/natural exposure/field
material”; “PEDV +shedding/elimination”; financial impact + PEDV”. Studies on species other than

swine were not included. In addition, interviews were conducted with 3 veterinarians that have
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previously experienced and assisted with PEDV outbreaks and management within a hog-dense
area. This is reported as anecdotal information and should be critically interpreted.

1. Does running positive flows (batches of pigs that are positive for PEDV) work? Is
it sustainable?

There is no peer-reviewed data available on this matter.

This depends on multiple factors, such as the regional response, the type of operation and the
overall biosecurity measures in place. If other farms in the area are not trying to control it, running
a positive flow may not be detrimental from an epidemiological perspective.

Depending on the type of operation, elimination is usually the goal, but it requires a
regional/system effort. Positive flows will always have a degree of post-weaning diarrhea if done
correctly. If gilts have poor immunity, litters will break. Often it was found not to be sustainable on
the long term. A good acclimation program with proper quarantining facilities is required. A
challenge with this strategy is age at exposure: too young — immunity does not last until gestation,
needs to be re-exposed. Too old, they are still shedding by the time they farrow. Therefore,
positive sow farms become unpredictable from a disease perspective, that will lead to issues,
sometimes seasonal outbreaks. Breaking with PEDV year after year suggests that environmental
pressure and persistently infected pigs are an issue, as well as immunity.

2. Pre-exposing gilts (feedback). How? What are the advantages and
disadvantages?

This is the only way to “maintain” active immunity. Purposefully exposing and keeping a positive
farm requires this step to be done. Challenges are when to expose animals, and making sure gilts
receive a vaccine booster pre-farrow.

Piglet feces is the ideal material for controlled exposure.

- Contains 10,000x more virus/unit of volume than sow or dead neonates.

- No need to collect viscera from dead/euthanized animals (time consuming)

- Optimal samples come from litters as they begin to have diarrhea.

- Helps identify animals that will have to be euthanized, providing humane and timely
access to it.

- Reduces environmental load.

- Handling all materials as cold solutions preserves virus viability. Handling fecal material at
room temperature may not inactivate all viable, infectious virus, but may lower the
concentration.

- Keep material cold by refrigeration or placing on ice trays. If dilution is necessary use cold
0.9% saline solution (1 tsp of salt in 1 gal water, refrigerated).

- Strain through screen strainer to provide a fluid that can be delivered by trigger sprayer or
syringe technique to deliver to oral cavity of sows and gilts. This virus replicates in small
intestine enterocytes.

- Refrigerate any material that is not for immediate use.
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Some herds will continuously pre-expose gilts, regardless of herd status, to mitigate potential
outbreaks in the future. Attention must be paid to biosecurity measures so that viral shedding is
not perpetuating infection or creating problems for neighbouring herds/buildings. Here it is worth
noting that few studies have evaluated the effectiveness of feedback, as is suggested by the
numerous questions that remain unanswered.
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Table 2 — Summary of peer-reviewed data on feedback.

Reference Feedback production Age at treatment Antibodies Shedding (observed/total) Adverse outcomes

Clement et al Homogenized intestine Gilts and sows Increased NA NA

2016

Srijangwad et Homogenized intestine Gilts Increased First exposure: PEDV RNA detected at 3 days Gilts: diarrhea incidence

al 2017 post exposure (PDE), and declined at 6 PDE. 84% (42 out of 50 gilts) at
Second exposure: No fecal shedding detected. 6 DPE, but declined by 10

DPE.

Yamagami et Feces and intestines NA NA NA NA

al 2021

Goede et al NA Not mentioned NA Decreased. NA

2015

Thi et al 2022 Homogenized intestine Sows and gilts Increased NA NA

Leidenberger Homogenized intestine Sows and gilts Increased Sows group Al: shed virus from 4 to 5 days post NA

et al 2018

inoculation (dpi) to 7-10 dpi. Sows group B1
(field virus): PCR-positive from 4 dpi for 9 to 10
days. Piglets: piglets shed viral RNA beginning 1
dpi until 20 dpi. Viral genome load was
markedly lower in piglets from feedbacked
SOWS.
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3. Vaccines — Which one to use and when?

Feedback is often the go to strategy applied by the industry. Commercially available vaccines alone administered to gilts are unlikely to induce enough
antibody titers to protect naive herds (anecdotal reports), even though peer-reviewed that suggests that increased antibody titers is elicited. A common
strategy is to have vaccines given to gilts/sows that received feedback during acclimation, to induce a reduction in clinical signs. Most veterinarians mention
this as their go-to approach to re-stimulate immunity following exposure and mitigate sow-barn issues.

There are no “preferred” or “suggested” vaccine brands/types.

e A meta-analysis evaluating vaccine efficacy based on the clinical signs, fecal score, and survival rates showed that regardless of vaccine type and
administration route, any vaccination against PEDV is a useful strategy to control the disease (Won et al., 2020).

e Vaccination of newborn piglets at around 3-5 days of age, IM or nasal (booster immunization at 12 days of age), can confer high levels of antibodies
up to 21 days post vaccination (Liu et al., 2019; Zhang et al., 2020).

e Gilts previously exposed to PEDV and vaccinated with different commercial vaccines (2 ml or 1 ml, 5 and 2 weeks pre-farrowing and 2ml or 1 ml, 2
weeks pre-farrowing) showed increased antibody levels in colostrum and milk, although the effects on piglets were not evaluated (Bjustrom-Kraft,
2018).

e Vaccination of replacement gilts, either prior (13 and 16 weeks of age) to challenge or afterwards (19 and 21 weeks of age), with an inactivated
commercial PEDV vaccine led to shedding for 6 weeks, demonstrating that the duration of PEDV shedding may not be influenced by vaccination
(Brown, 2019).

e IM immunization of gilts at 65 days, 79 days or 110 days of gestation elicited PEDV-specific immunity in colostrum and milk, as well detectable
antibodies in sera from piglets, as well as reduced clinical signs and increased survival rate (Joshi et al., 2018).

Table 3 — Peer-reviewed data on PEDV vaccines.

Reference Vaccine type Period of study Age at vaccination Increased antibody levels Survival rate
Langel et al 2019 Attenuated virus Post challenge: 29 days. Gilts Yes Fisrt semester (87.2%), second (100%),
third (55.9%), and mock (5.7%)
Brown et al. 2019 Inactivated virus 10 weeks (133 days) Gilts NA NA
Joshi et al 2018 Inactivated virus 74 days post immunization or 11 days post- Gilts Yes G2: 95% and G3: 100%
challenge.
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Bjustrom-Kraft et al 2018 Mix - Inactivated and RNA 5 weeks pre farrowing + 21 days post farrowing. Gilts Yes N/A

Lee et al 2018 Inactivated virus 43 days Growing pigs Yes NA

Subramaniam et al 2017 Subunit vaccine 42 days post vaccination. Growing pigs Yes NA
Liu 2019 Inactivated virus 21 days post vaccination + 10 days after challenge. Neonatal piglets Yes 60% (3/5)

Liu et al 2019 Inactivated virus 21 days after vaccination + 7 days post challenge. Neonatal piglets Yes NA
Zhang et al 2020 Inactivated virus 28 days Neonatal piglets Yes NA

Hou et al 2018 Subunit vaccine Experiment 1: 11 days post inoculation. Neonatal piglets Yes NA
Experiment 2: 4 days post inoculation.

Yu et al 2021 Subunit vaccine Five weeks + 10 days post challenge. Neonatal piglets Yes NA
Hou et al 2019 Subunit vaccine 30 dpi (9 days post challenge). Neonatal piglets Yes KDKE4A 87% , and KDKE4A-SYA 100%.
Won et al 2019 Attenuated virus 41 days (30 vaccination + 4 pre inoculation + 7 Sows Yes 70%

post inoculation).
Sato et al 2018 Attenuated virus 11 days Sows Yes 80%
Jang et al 2019 Attenuated virus 21 days Sows Yes 100%
Xu et al 2020 Inactivated virus 33 days before challenge + 120h post challenge = Sows Yes 86.67%
38 days total.
Lietal 2017 Inactivated virus 33 days before challenge + 96h post challenge = 37 Sows Yes 80% (3/15)
days total.
Wen et al 2019 Inactivated virus 35 days (gestation vaccination phase) + 10 days Sows Yes 91-2%
post PEDV challenge.
Gillespie et al 2017 Inactivated virus 56 days Sows Yes NA
Baek et al 2016 Inactivated virus 59 days (42 days pre farrowing , 17 days post Sows Yes 92% (22/24)
piglet challenge)
Park et al 2018 Inactivated virus 42 days (30 vaccination + 5 pre inoculation + 7 Sows Yes 100%
post inoculation).
Makadiya et al 2016 Subunit vaccine 52 days Sows Yes 87.5%
Choe et al 2020 Subunit vaccine 4 weeks pre farrowing + 14 days post challenge of Sows Yes 50%
piglets (dpc)
Subramaniam et al 2018 Subunit vaccine 59 days (49 sow gestation, 5 days prior and 5 days Sows Yes NA
post PEDV challenge).

Lin et al 2019 Attenuated virus 35-37 dpi/11-13 days post-challenge (dpc) Weaned piglets Yes NA
Singh et al 2019 Inactivated virus 49 days Weaned piglets Yes NA
Collin et al 2015 Inactivated virus 35 days Weaned piglets Yes NA

Opriessnig et al 2017 Mix - Attenuated virus and 42 days post vaccination (14 days post challenge). Weaned piglets Yes NA
inactivated virus
Zhang et al 2016 Subunit vaccine 8 weeks after primary immunization Weaned piglets Yes NA
Chang et al 2018 Subunit vaccine 82 days (11 weeks/77 days pre inoculation + 5 Weaned piglets Yes NA
days post inoculation)
Li et al 2018 Subunit vaccine 70 days Weaned piglets Yes NA
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4. Elimination/eradication? Is it Feasible? What is the cost?

Very often performed, it is the go-to objective in most cases. However, elimination is not
sustainable unless there is a group/area effort. Steps towards elimination:

1. Depopulate NGF if present.

2. LOAD - purchase all breeding replacements.
3. CLOSE herd (no more animal entry)

4. EXPOSE — euthanize, collect, mince & feedback the intestines from clinical piglets to all
other healthy pigs on the farm.

5. Observe —repeat as necessary to ensure 100% exposure.

6. Thereafter, wash & disinfect the entire barn.

7. Monitor for diarrhea = diagnostics as appropriate.

8. After 4-5 months, introduce sentinels (TGEV / PEDV naive animals, typically replacement
gilts)

9. Expose to feces from diarrheic animals.

10. Observe clinically for diarrhea.

11. After ~2-3 weeks, assess antibody response in sentinel animals:

- Seronegative=success
- Seropositive=failure > ENDEMIC INFECTION

No data available on cost. It is estimated that approximately 4 weeks of production will be lost
during an outbreak in a naive herd.

5. Endemicity - Is it possible to live with it?

~70% of farms are successful in applying the load-close-expose strategy. Another 30% will
likely suffer from a combination of waning herd immunity and extreme viral load challenge.
This is likely due to:

- Limited low-viability piglet euthanasia, leading to excessive contamination of premises.

- No/inadequate herd closure.

- Walk-through farrowing design, leading to recurrent infection.

1. Endemic herds require specific steps to avoid pre-weaning breaks.

1.1. Maximize herd immunity by ensuring the herd is properly exposed by feedback and
that replacement gilts are properly exposed before entry. Vaccines may be used to
improve lactogenic immunity.

2. Reduce environmental pressure of infection in the farrowing room.

2.1. Aggressive cleaning to eliminate any organic matter from the farrowing room is a

must.
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2.2. Traditional washing combined with whitewash (hydrated lime) has been found
effective.

2.3. This includes breeding/gestation hallways and office.

3. Implement clean/dirty segregation.

3.1. Reduce cross contamination between infected spaces and the farrowing room.

3.2. Complete segregation of personnel and equipment is key.

3.3. Animal movements between rooms should be stopped.

3.4. “Bubble depop”: adjacent rooms are weaned, washed, disinfected, and whitewashed.
Once considered “clean” after testing, they are segregated from the rest of the
farrowing barn and only dedicated equipment/personnel/flow have access to it.

4. Gilt exposure is the backbone of endemicity.

6. Biosecurity — what has been done?

Likely the most important aspect of a PEDV control program. It is strongly recommended that
“basic” biosecurity measures are in place (shower in/out, controlled access to premises,
decontamination of everything coming in, feed mitigation). A summary of the peer-reviewed
literature available is presented in Table.

Transport biosecurity is key. Making sure that trailers are being cleaned, disinfected, and
ideally baked. This is already widely shared. Multiple strategies are available for inactivating
PEDV on trailers, but baking (70°C for 10 minutes) and thorough disinfection are the ones
evaluated in peer-reviewed publications.

People and equipment are challenging to control. Maintenance staff, for example, need to
either properly disinfect their equipment or have dedicated tools.

Feed has been clearly shown spread the virus. From trucks with contaminated tires to people
moving feed.

Sow farm — Internal biosecurity is key. A lot of focus should be given to breaking activities
between breeding and gestation and the farrowing house. People within the farrowing house
need to be actively practicing biosecurity. Weaning is particularly problematic since it is a “all
hands on the deck” situation. Must be careful with breeding staff coming into the farrowing
house — potentially breaking internal biosecurity. Environmental testing is helpful here. One of
the most likely places to consistently detect PEDV in a farm is the weaning chute.

Truck sanitation is KEY and likely the most important aspect of controlling PEDV regionally.

Finisher barns surrounding sow barns are a challenge. They are likely to make sow barns break,
and this makes biosecurity between these barns also important.

Hot site for gilts following exposure (up to 10 weeks) is helpful, but not all barns can do it. The
hot site has a very high viral load. At around 12 weeks, gilts are moved to a cool-down site for

at least 6-weeks’ worth of gilts. Very low viral load, animals should be negative by selection.

Overall, biosecurity is only successful if there is a “package” approach, taking into
consideration all the points discussed above.
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Furutani et al. (2019), applied a questionnaire about farm characteristics and internal or
external biosecurity measures during a PED outbreak, as well as on intervention practices
to control it in 120 PED-affected farms located across Japan between 2013 and 2014. The
time to absence of clinical signs (TAC) was based on the number of days from the date that
clinical PED signs appeared to the date they disappeared. Long TAC were associated with:
Actinobacillus pleuropneumoniae — positive farms, farms outsourcing pig transport to the
slaughterhouse, and farms performing feedback at 2 week or later after the initial PED
outbreak.

Kim et al. (2017) allocated 3-week-old pigs infected with PEDV tissue culture infectious dose
(TCID50) per mL intragastrically (n=10) with two contact sentinel pigs, which were
subsequently randomized into low (LB), medium (MB) and high biosafety (HB) groups.
Movement from infected room to LB rooms, MB rooms, and HB rooms were performed. In
this study conditions, indirect PEDV transmission through contaminated PPE occurs rapidly
within 24 h. Changing PPE, washing exposed skin areas or bathing appears to be an
effective option to reduce the risk of PEDV transmission between rooms.

Five classes of disinfectants (phenol, quaternary ammonium compound, sodium
hypochlorite, oxidizing agent, and quaternary ammonium/glutaraldehyde combination)
were investigated regarding their ability to inactivate PEDV in the presence or absence of
feces. Although all disinfectants reduced viral RNA load, they could not completely
eliminate it. Sodium hypochlorite 0.52%, 1.03%, and 2.06% solutions and 0.5% oxidizing
agent were the best disinfectants for the inactivation of PEDV in feces. Although swabs
tested positive by PCR, these materials were not infectious to naive pigs (Bowman et al.,
2015).
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Table 4 — Peer-reviewed data on biosecurity measures applied to PEDV control.

Reference Vaccine  All- Washing/disinfection ~ Shedding Outbreaks/Recurrent ~ Changes in mortality Conclusions
in/all- outbreaks
out
Furutani et Yes No Yes NA Yes NA Long time to negative were associated with: Actinobacillus
al 2019 pleuropneumoniae —positive farms, farms outsourcing pig
transport to the slaughterhouse, and farms performing
feedback at 2 week or later after PED outbreak.
Jang et al Yes Yes Yes Shedding of the virus was NA NA Control measures and cooperative efforts to eliminate
2021 gradually mitigated PEDV in farms with endemic infections are: strict internal
and external biosecurity; prime-boost pre-farrow with
vaccination and longitudinal monitoring of protective
immunity in sows and their offspring; secure
cleaning/disinfection practices, combined with AIAO
management, longitudinal monitoring, and surveillance of
PEDV in the herd and the environment (slurry); and
disinfection and gilt management in wean-to-finish barns.
Wu et al No No No NA Yes NA In this study two PEDV outbreaks are likely due to PEDV
2021 feed bins, feed ingredients or complete feed diets.
Kim 2017 NA NA NA INF pigs peaked at 1 day post Yes NA Indirect PEDV transmission through contaminated PPE
infection (dpi) and remained occurred rapidly (within 24 h). Biosecurity procedures such
elevated until 19 dpi. Viral RNA as changing PPE, washing exposed skin areas, or taking a
was detected at 1 dpm through shower are recommended.
3 dpm from the LB personnel
protective equipment (PPE).
Murai et al Yes No Yes NA NA Decreased by up to 47%,  The application of effective vaccination was considered to
2018 depending on the be the most promising. Performing more thorough
strategy used, cleanings to remove residual virus or implementing stricter
on-farm biosecurity to cease between-house virus transfer
demonstrated little effectiveness for the control of PED.
Jang et al Yes No Yes NA NA NA Regular monitoring and surveillance of PEDV on affected
2021 farms are important.
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Perri et al
2018

Sasaki et al
2020

Gallien et al
2018

Bowman et

al 2015

Baker et al

2017

Baker et al
2018

No

No

No

No

No

No

No

Yes

yes

Yes

Yes

Yes

NA Yes NA
NA NA NA
Shedding suckling pigs: 66% (at NA NA

12 days), 31.9% (at 19 days) and
4.3% at 29 days post-suspicion.
Sows: increased at 12 days and
decreased to 57.1% at 19 days
post-clinical signs. Fattener pigs:
only few were still shedding
PEDV in feces at 20 dpcs, and
not detected 24 and 27 post-
clinical signs.

2.06% sodium hypochlorite and NA NA
0.5% oxidizing agent: no PEDV
were detected in the the
aluminum coupons.

Negative control and AHP NA NA
disinfectant treatment group:

negative on days 3 and 7 for

PEDV by RT-qPCR.

Negative control and the seven NA NA
disinfectant treatment groups:

PEDV RT-qPCR negative on 3 and

7 DPI.

Evidence of potentially contaminated feed from a single
feed company as a significant risk factor for PED
introduction during the early phase of the Canadian
outbreak.

Association between high biosecurity levels and increased
herd productivity as well as a decreased risk for novel
introductions of infectious diseases such as PED.

Effective biosecurity measures (internal and external) can
considerably slow down the viral propagation in the pig
farms. Combined with cleaning procedures, disinfection
and treatment of manure by liming, these measures were
found to have drastic impact on PEDV environmental load.

All disinfectants tested inactivated PEDV but few
prevented RT-PCR detection of viral RNA. RT-PCR detection
of PEDV is likely even after disinfection with many
commercially available disinfectants. Properly cleaning the
equipment before applying the disinfectant helps to
increase its effectiveness.

1:16 and 1:32 dilutions of the AHP disinfectant successfully
inactivated PEDV in swine feces on metal surfaces when
applied at -10 °C with 40 or 60 min of contact time. The
authors concluded that scraping livestock trailers to
remove all organic material as possible followed by
disinfection with at minimum a 1:32 concentration of AHP
disinfectant in a solution with 10% at least 40 min of
contact time, may be used to reduce the risk of PEDV
transmission associated with livestock trailers in cold
weather regions.

Both the 1:100 and 1:600 dilutions of peroxygen-based
disinfectant successfully inactivated PEDV under the
conditions of this study. Peroxygen-based disinfectant may
be implemented as the disinfect step of a wash, disinfect
and dry trailer sanitation and decontamination protocol in
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the winter, as inactivated PEDV at low temperatures with
feces present.

Huss et al
2017

Chen et al
2017

Thomas et al
2015

Kim et al
2018

Zentkovich
et al 2016

Trudeau et al
2017

No

No

Yes

Yes

Yes

No

Yes

Yes

Cleaning with the ammonium-
glutaraldehyde blend 36 of 150
(24.0%) of the collected samples
were positive for PEDV RNA.
Heat-up to 60°C for 48 hours, 6
of 157 (3.8%) of the collected
samples were positive for PEDV
RNA.

No viral genomes were detected
from after 10 min treatment
(evaluation period = 5 min, 8
min, 10 min, 30 min, 60 min, and
90 min)

PEDV-positive in 25% of the pigs
(one of four) in groups 63C-10M,
54C-10M, and 20C-10M: PEDV-
positive in 25% of the pigs (1/4).
38C-12H: PEDV-positive in 50%
of the pigs (2/4). Positive
control: 100% of the pigs (4/4).
After 15 days, (20 days) PEDV
was recovered from fomite
materials at 42C. The virus
remained viable at 4 °C for up to
20-days on Styrofoam, metal,
and plastic, although viral titers
decreased by 3 logs in 20 days.
NA

NA

NA

NA

No

NA

NA

NA

NA

NA

NA
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Even though the cleaning, sanitizing, and heating did not
completely eliminate PEDV genomic material, this practice
was effective at reducing PEDV load. Note: This may not
reflect viral viability.

Viral genomes were still detectable after treatment with
super-oxidized water, but they were not viable.

It is possible to inactivate PEDV in the presence of feces by
heating trailers to 71°C for 10 minutes or by maintaining
surfaces at room temperature (20°C) for at least 7 days.

The composition, porosity an storing temperature of the
PEDV-contaminated materials may influence virus survival.

Heated water decontamination could be considered in
settings where chemical disinfection is impractical and/or
rapid inactivation of PEDV is needed.

PEDV survival was similar on galvanized steel, stainless
steel, aluminum and plastic, and all these surfaces have the
same relative risk of PEDV transmission.



Holtkamp et No No Yes

3 and 7 post-inoculation No NA
al 2017

An accelerated hydrogen peroxide disinfectant inactivated
PEDV in the presence of significant feces on metal surfaces
like those found in livestock trailers, at room temperature

with 30 min of contact time.
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7. How long do pigs shed PEDV?

Table 5 — Peer-reviewed data on PEDV shedding.

Reference Age at infection Viral RNA fecal shedding (days) Virion fecal shedding
Madson 2014 Feeder Upto24 Not performed
Thomas 2015 Weaner Upto21 Not performed
Gallien 2018 Weaner Upto2l Not performed
Niederwerder 2016 Weaner to feeder Up to 28 Not performed
Lohse 2017 Weaner to feeder Upto 18 Not performed
Gerber 2016 Feeder At least 14 Not performed
Gallien 2018 Boar Upto 28 Not performed
Leidenberger 2017 Sows Upto 14 Not performed
Up to 42 (oral inoculation)
Crawford 2015 Weaner Up to 14 (natural infection) Not performed
Bjustrom-Kraft 2016 Feeder Up to 69 Not performed
Bertasio 2016 Nursing Up to 67* Not performed
Langel 2019 Gilts Upto 14 Not performed

*- One pig only was reported to be PCR positive by then, following a period of intermittent shedding.
Farms performing controlled exposure for gilt acclimation assume at least 2 months of shedding.
How shedding is evaluated matters (oral fluids vs fecal samples). Oral fluids will include environmental

contamination so is more likely to lead to a positive result. Fecal samples are more reflective of shedding
only. One system assumes 6 weeks minimum shedding.

8. Financial impact of PEDV control measures.

No peer-reviewed data is available on this topic. Overall, the perception is that the financial impact
depends on multiple factors, starting with the PEDV status of neighbouring farms. Repeatedly
attempting to eliminate it due to re-infections is costly — both financially and morally. On the other
hand, if there is an opportunity to eliminate it, it should be taken. There is not a reason to operate a
positive farm that will lead to constant post-weaning diarrhea and other issues if this is not justified by
recurrent infections due to area spread.

A production computer model was used to investigate the financial impact of a PEDV outbreak, (Weng
et al., 2016). The highest financial return following a PEDV outbreak was found to be using an
association herd closure, gilt PEDV exposure via feedback, and intensification of biosecurity protocols
(costs $27,000, saves $2,940 to $29,000, depending on the herd). The least profitable strategy involved
no herd closure, feedback, no insified biosecurity, and no vaccination (loss of $92,000). Despite being
efficient, vaccination was found to be less profitable than other practices. But when combined to other
practices, it would improve net returns (Weng et al., 2016). These data were based on a computer
model built to estimate the ROl on mitigation interventions. Keep in mind that values will vary from
farm to farm.
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The following are subjective observations of the impact without any interventions:

Wean-to-finish impact: PEDV negatively impacts average daily gain (ADG), average daily feed intake
(ADFI), and reduces growth and digestibility when concurrent with PRRSV or bacterial co-infections.
Harvest data showed a 1.98 kg difference in average carcass weight between PEDV vs non-PEDV farms.
Introduction of this disease during late finishing reduced overall ADG by 21.4%. Average increase of 4.6
days to close out a site when comparing PEDV positive farms to PEDV negative farms.
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Appendix B: PRECEDE/PROCEED model to guide needs assessment &
intervention development (Eldredge et al., 2016)

e Task 1: Establish and work with a planning group
o Begins with stakeholders and establishing a participatory planning group.
=  Future of PED Management Group
e Task 2: Conduct a needs assessment to create a logic model of the problem (Epidemiological
assessment)
o Conduct an inquiry with a population-based epidemiological perspective to determine
health problem characteristics (disease risk, burden of disease, morbidity, and mortality)
=  May include literature review, focus groups, identifying target audience/groups.
o Analysis of causation of the health problem at multiple levels and consideration of
multiple determinants of health-related behavior and environment
= Environmental factors
e Area spread (including manure spreading), indirect contact.
=  Behavioral factors
e Animal movements, direct contact
=  Genetic/Biologic factors
e Immunity/susceptibility
e Task 3: Describe the context for the intervention including the population, setting, and
community (What factors are present or must be in place to initiate & sustain the change
process?).
o Population — pigs
= Commercial pigs (not small holders)
o Setting/environment/community — Southeast Manitoba “high risk area (HRA)”
= Assembly yards (inside and outside HRA)
=  Slaughter plants
o Community
= Swine industry
Predisposing factors (the rational for behavior change) — Elimination is desired.
Reinforcing factors (continual reward/incentives for change) - Compensation
o Enabling factors (programs that help realize a motivation for change)
e Task 4: State program goals
o Goal must be SMART: Specific, measurable, achievable, relevant, time bound.
e Task 5: PROCEED (PRO) & Develop interventions to achieve objectives and goal
o Policy (the rules & objectives that guide the organization/administration)
o Regulation (act of implementing policies & reinforcing rules)
o Organization (coordinating resources necessary to implement interventions)
e Ensure that interventions are Evidence-based as much as possible.
e Have plans in place for evaluating the intervention during & after implementation.
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Appendix C: Status Change Flowchart for PED Infected Premises

Diagram Descriptions

Oval shape — represents the beginning or end of a process.

Rectangle shape — represents a process.

Diamond shape — represents a decision.

Arrow (solid) — represents the flow of the sequence.

Arrow (dashed) — represents the flow of a sequence that could happen.

PDF versions of these flowcharts are available.
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Appendix D: Closing the Farm
PURPOSE:

The purpose of closing off the farm is biocontainment and bioexclusion. Preventing the entry/ exit of all
but the most necessary people/vehicles/materials to your farm is critical. Biocontainment will help keep
PED from leaving your premise if you are positive, while bioexclusion will help prevent PED from
entering your premise during an outbreak.

Note this procedure must be done in accordance with your veterinarian.

PROCEDURE:

e Place a barrier across the driveway to your operation. The barrier should prohibit the entry of

vehicles and people, be highly visible and provide enough space between the main road and the
barrier for vehicular disinfection.

e The barrier should be easy to maneuver to allow entry/exit of the property easily.
o The barrier should have signage that indicates no entry without appointment and a contact phone
number.

e All signage should be very visible, and the contact information should be written clearly and in large
enough letters and numbers to be seen from inside the vehicle.

DISEASE
PREVENTION AREA

STOP

AUTHORIZED PERSONNEL
ONLY

e Producers have a responsibility to inform all visitors to their operation of their change in disease
status immediately. All visitors should have recorded their entry in the barn log and this information
will provide the necessary contact information.
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Appendix E: Exposing Sows
PURPOSE:

To prevent a larger disease outbreak on-farm or within a region, operations will purposefully expose
sows to PED to protect future production. PED is most harmful to piglets less than 2 weeks of age, and
to prevent high mortalities in farrowing barns, sows will be exposed to PED, allowed to recover, and
produce PED antibodies in their milk for piglets. When the piglets ingest the milk, they are protected.
These antibodies will provide protection to the piglets until they are old enough to survive a PED
infection, or until the risk of a PED infection has passed.

If infected, piglets will produce more virus than older pigs. This greater virus shedding increases the virus
load in the manure and in the airborne plume that may come from the barn, increasing the risk to
surrounding farms.

Exposing the sow herd prior to farrowing creates a herd immunity that will help the producer prevent
greater piglet losses and minimize the risk of PED on surrounding farms. Discuss the timeline for
exposure with your veterinarian to ensure the sow has developed enough antibodies to pass along in
her milk.

Performing backfeeding involves internal biosecurity and biocontainment to control the spread of PED
and must be done in accordance with your veterinarian.

PROCEDURE:

PED is Suspected On-Farm

e As part of general animal husbandry, all the farm’s animals should be monitored for health and
welfare purposes. Animals should be monitored through:
o Visual observations of attitude, energy level, and colour
Tracking feed and water intake
Observations of mobility of animals
Listening for coughing, difficulty breathing, etc.
Watching for loose manure and diarrhea
e When a PED infection is suspected, the first course of action should be to contact your
veterinarian. Signs of PED infection in sows are:
o Poor feed/water intake/gaunt looking
o Lethargy
o Vomiting
o Diarrhea
e Signs of PED infection in piglets are:
o Sudden high mortality
Poor colour
Vomiting
Diarrhea
Lethargy/inability to rise to nurse

O O O O

O O O O

50



o Fever

o Poor/No feeding (or appetite)

o Dehydration/gaunt/poor body condition

e  While waiting for direction from the veterinarian, it is essential that your farm move to
‘wartime’ biosecurity. This greater level of biosecurity should be discussed and established with
your veterinarian prior to any outbreaks.

e Confirmation of a PED infection requires staff to collect infected samples.

o Minimum of 3 acutely affected piglets, onset of diarrhea within 24 hours.

o Collect fecal samples according to sampling protocols outlined by your veterinarian.

e Samples should be:

o Be submitted separately for each pig. However, the samples from each pig may be
pooled by type.

o Packaged on ice but do not freeze.

Secured in proper containers and sample bags.
Clearly labelled with animal and sample identification (e.g. piglet 1, sow 1, room 1,
(sample type) fecal, Fairy Dust Farms)

o Double bagged. Move samples to boundary of RAZ/CAZ. Disinfect outside of external
bag and place samples in CAZ.

o Moved to boundary of CAZ. Samples may be triple bagged if necessary. Label outside
bag with farm name and PID. Place samples in transport container. Disinfect outside of
container and place in transport vehicle.

o Note the goal of sample delivery is to ensure full biocontainment of the sample
material.

e Discussions with your veterinarian before an outbreak should establish if barn staff or a
Veterinarian/Technician should perform necropsies.

e Staff should start collecting infectious material as per the veterinary backfeeding process to
have virus samples ready for the backfeeding process outlined by your veterinarian.

PED is Confirmed through Diagnhostic Testing

e Once your veterinarian gives the green light for back feeding, it is important to ensure that each
sow is exposed, becomes ill and recovers.
o Ensure there are no feed mitigants that would interfere with the virus when
backfeeding sows.
o Mark each sow that has received infectious material.
o Track feed intake, behaviour, and appearance of pigs in each pen.
o Re-expose sows based on the plan outlined with your veterinarian, ensuring all sows
have been properly exposed.
e Once the barn is 100% infected and recovering, begin your cleaning and disinfecting procedures.
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Appendix F: Exposing Nursery/Grow Finish

Purpose:

To prevent a larger disease outbreak on-farm or within a region, operations will purposefully expose
pigs to protect future production. PED is a production limiting disease in older pigs. It decreases feed
intake and increases days to market, thereby decreasing your barns efficiency. Exposing all the pigs in a
barn will decrease the risk of repeat outbreaks and decrease the risk to other farms in the surrounding
area.

These actions involve internal biosecurity and biocontainment. Note this procedure must be done in
accordance with your veterinarian.

PROCEDURE:

PED is Suspected On-Farm

e As part of general animal husbandry, all the farm’s animals should be monitored for health and
welfare purposes. Animals should be monitored through:
o Visual observations of attitude, energy level, and colour
Tracking feed and water intake
Mobility of animals
Listening for coughing, difficulty breathing, etc.
Watching for loose manure and diarrhea
e When a PED infection is suspected, the first course of action should be to contact your
veterinarian. Signs of PED infection in nursery pigs are:
o Poor feed/water intake

O O O O

o Lethargy
o Vomiting
o Diarrhea

e  While waiting for direction from the veterinarian, it is essential that your farm move to
‘wartime’ biosecurity. This greater level of biosecurity should be discussed and established with
your veterinarian prior to any outbreaks.

e Confirmation of a PED infection requires staff to collect infected samples.

o Minimum of 3 acutely affected piglets, onset of diarrhea within 24 hours.
o Collect diagnostic samples as per your veterinarian’s instructions.

e Samples should:

o Be submitted separately for each pig. However, the samples from each pig may be
pooled by type.

o Packaged on ice but do not freeze.

o Secured in proper containers and sample bags.

o Clearly labelled with all samples and sample packages with animal, sample
identification, and barn name (e.g., Pig 1, room 1, sample type fecal, Fairy Dust Farms)

o Double bagged. Move samples to boundary of RAZ/CAZ. Disinfect outside of external
bag and place samples in CAZ.
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o Moved to boundary of CAZ. Samples may be triple bagged if necessary. Label outside
bag with farm name and PID. Place samples in transport container. Disinfect outside of
container and place in transport vehicle.

Discussions with your veterinarian before an outbreak should establish if barn staff or a
Veterinarian/Technician should perform necropsies.

Staff should start collecting pig vomit/feces to have virus samples ready for the backfeeding
process outlined by your veterinarian.

PED is Confirmed through Diagnostic Testing

Once your veterinarian gives the green light for back feeding, It is important to ensure that each
pig is exposed, becomes ill and recovers.

o Mark each pig that has received infectious material.

o Track feed intake, behaviour, and appearance of pigs in each pen.

o Re-expose any pigs that do not show signs of infection within 24-72 hrs.
Once the barn is 100% infected and recovering, begin your cleaning and disinfecting procedures.
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Appendix G: Depopulation

PURPOSE:

The PED outbreak response aims to prevent the spread of the virus between farms and within a farm, as

well as minimizing the economic impact due to the downtime of an IP.

Each production type will respond to the virus through different approaches due to the severity of

disease varying between age groups of swine. PED causes more acute disease in piglets, resulting in

younger pigs being at greater risk of mortality due to severe dehydration and producing more virus than

older pigs. This greater viral shedding increases the risk to surrounding farms due to increased amounts

of virus in the manure and the airborne plume that may come from the barn. These risks mean that

depopulation of certain age groups is necessary to minimize the effects of a PED outbreak.

PROCEDURE: Note this procedure must be done in accordance with your veterinarian.

Depopulation procedures depend on the type of farm (or production type) and the timing of the

outbreak (or IP number). An individualized plan should be developed with the herd veterinarian and will

follow the basic guidelines outlined below:

e Sow barns

O

o Nursery

O
O

e Finisher

e}

6 weeks of euthanasia will be required. This consists of 3 weeks of isoweans and the
next 3 weeks of farrowing or abortion.

In the latter part of these 6 weeks, the barn will go through a 2-week period of cleaning
and disinfection.

Farrowings may resume after your veterinarian has evaluated the health status of your
herd and the status of your cleaning and disinfection.

During this time, the farm will also enhance herd immunity against PED in sow herds
through backfeeding & vaccination.

Piglets that have been in the nursery for less than 1 week will be euthanized.

Piglets that have been in the nursery for greater than 1 week will undergo aggressive
biocontainment to prevent the spread of infection to other barns. This requires intense
monitoring, as well as cleaning and disinfection.

Non-euthanasia depopulation plans should be discussed with the herd veterinarian.
On some premises, to hasten the disease timeline, a nursery will decide to consolidate,
which means that the farm will purposefully break of all barns on site to manage the
positive flow of pigs.

When an indirect or unplanned infection occurs, aggressive internal biocontainment on
a multi-barn site needs to occur to prevent the entire site from breaking.

Finisher consolidation may need to occur to reduce the number of infected finisher
sites. This will involve breaking a multi-barn finisher site to manage PED recovered pigs
so that other barns can be cleaned up. Special consideration may need to be made
concerning finisher flows from mixed systems.
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Appendix H: Cleaning and Disinfection
PURPOSE:

Once exposure of pigs to PED has been completed, cleaning and disinfection (C&D) must be completed
to ensure PED is eradicated from the premises. The whole barn must be systematically washed and
disinfected, including but not limited to the gestation and farrowing rooms, office, entrance, mechanical
room, deadstock, and garbage. PED can survive on surfaces and improper C&D can lead to reinfection.

PROCEDURE: Note this procedure must be done in accordance with your veterinarian.

Staff should be trained in the mixing and use of disinfectants prior to disease outbreaks. This includes
the use of appropriate PPE, mixing instructions, application instructions and disposal instructions.

e Begin the process for cleaning on the last day of backfeeding.

e Follow a strict order and calendar to ensure all areas of the barn are properly de-contaminated.
Resources such as Excel sheets, lists of each area to clean, maps, and floor plans can be used to
record which areas have been disinfected.

e No backtracking from unclean to clean — unidirectional.

e Take everything apart. Disassemble everything to clean it. Don’t forget some of these things
(e.g., bait station, pest traps, fan covers, feeders, water lines, crates)

e All surfaces and equipment must be cleaned and/or disinfected in all rooms in the
barn/workplace. Cleaning protocols indicating which solutions to use should be developed with
your veterinarian. Considerations made for the following rooms:

o Farrowing room:
=  Prioritize farrowing rooms where the barn expects to farrow negative piglets.
= Soaped and disinfected TWICE! Your veterinarian may recommend a
subsequent treatment protocol.
= Use Danish entries between dirty and clean area (typically farrowing and
gestation)
o Gestation barns:
=  Wash all areas top to bottom, disinfect gestation areas.
o Office, lunchroom, showers, bathrooms, maintenance rooms, and any other area in the
workplace
= Deep clean prior to negative piglets being born.
=  Perform a regular clean daily.
= Disinfect high-use areas and items every day (e.g., tables, chairs, floors, counter
tops, door handles, tablets)
=  Mechanical Room: Use of heat for prolonged periods of time
o Deadstock cooler — place deadstock in a dedicated bin
o Fumigation room — fumigate everything entering the barn.
e Highrisk areas include:
o Pits:
= These can stay positive for a long time and should only be pulled when there are
no piglets in the room.
= [f pits flood, immediate biocontainment must be practiced.
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O

O

Loading chutes:
=  Even though chutes must be washed and disinfected after every movement in
or out, after a PED outbreak, the chutes must be disassembled and cleaned
thoroughly, disinfected, and dried.
Hallways:
= Wash/disinfect and dry after every movement in/out.
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Appendix I: Pre-Movement Testing
PURPOSE:

The impact of PED can be reduced through minimizing the risk of viral transfer between any facilities
handling or housing swine. One practice that helps achieve this is pre-movement testing, which aims to
detect virus in animals that are not displaying clinical signs. The two main circumstances that involve

pre-movement testing are:

1. Animal movements from any negative barns within the buffer area.

2. Movement of PED recovered pigs to slaughter or a downstream facility.
o PED recovered status is achieved 4 weeks following the resolution of clinical signs.
o Testing determines whether animals are actively shedding the virus.

If animals display clinical signs at any point, movement is stopped, and testing is conducted.
PROCEDURE: Note this procedure must be done in accordance with your veterinarian.

A testing program should be developed with the herd veterinarian. Many farms will elect to take weekly
surveillance samples to monitor the status of their farm. When movements are scheduled for the above
two categories and barns are not taking weekly samples, premovement testing should be conducted
within the 5 days before the planned movement.

e Testing should be representative of where the pigs are housed.
e Several collection methods exist that will provide acceptable samples — farms should work with
their herd veterinarian to develop an individualized sampling protocol.
e Examples of sampling methods are as follows:
o Rectal swabs or fecal samples: recommended to collect 5 pools, each containing 5
samples per group/barn.
o Oral fluids (rope) collection: recommended to collect at least 5 rope samples per barn.
o Environmental sampling through booties: recommended to collect one to two bootie
samples per barn. It is important to walk through a few pens with each set of booties, to
provide a representative sample from the barn.
o Environmental fecal sampling: manure collected in a 1m x 1m square, mixed, and
sampled.
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Appendix J: Animal Movements
PURPOSE:

Animal movement is one of the highest risk activities in pig rearing. Exposure of pigs to environments
that have an unknown viral/bacterial load is always a danger even when there is little risk of infection
exposure, but especially during an active outbreak. For this reason, the following procedure is
recommended for animal movements.

It is important to understand that this procedure assumes that any movements of pigs are delayed until
they are no longer clinical and actively shedding PED. It is also assumed that this recovered status is
confirmed by PCR testing. If it is necessary to move actively shedding pigs, then recommendations may
change. Any animal movements should be reported before the movement day to CVO or MPC and
designated routes should be used.

PROCEDURE: Note this procedure must be done in accordance with your veterinarian.
It is highly recommended when there are active cases of PED:

e DO NOT move ANY pigs from the HRA or within a buffer area of an infected site to another premises
west of the Red River or North of TCH 1.

e Animals from infected sites west of the Red River should be moved into the HRA or another PED
endemic area outside of Manitoba as soon as possible to minimize the risk to the buffer area around
the infected premises. Considerations should be made before moving these animals based on:

o Stage of production
o Estimated length of premise infection
o Density of premises in the area

e If possible, do not move positive pigs to another positive premises if there are groups (barns) of
confirmed negative pigs on the receiving premises. If this type of movement must occur, then
effective biocontainment should be in place prior to the movement of the infected pigs, and the
strategy should reduce exposure between the positive and negative groups (barns) of pigs.

Transport:

e Dedicated transport for all PED positive movements

e  For PED high risk premises (negative premises in the HRA): Transports dedicated for HRA
movements OR Transports undergo Cleaning/Disinfection with baking before any herd contact
outside the HRA.

e For PED high risk premises (negative premises within a 10km Buffer Area of an infected farm outside
the HRA): Transports undergo Cleaning/Disinfection with baking before any initial herd contact.

e All movements of pigs should be based on health status (highest level of biosecurity to lowest level
of biosecurity) and segregating equipment.
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Deadstock:

e Dedicated transport for all PED positive deadstock pick ups. The preference would be to pick up PED
positive premises in the HRA last.

e For PED high risk premises (negative premises in HRA): Negative HRA dedicated truck OR weekly
pick up from negative.

e Premises within the HRA only occurs after pick ups from non-positive premises outside the HRA.
Cleaning and disinfection must occur after HRA deliveries.

e For PED high risk premises (negative premises within a 10km Buffer Area of an infected farm outside
the HRA): Pick up should be prior to any contact with negative premises within the HRA. Ensure
proper cleaning/disinfection/downtime is done if coming onsite following a visit to the HRA.

Decision making scenarios for animal movements:

From PED positive premises to (in order of preference) where animals have recovered from PED and are
no longer actively shedding virus.

Segregated slaughter OR PED endemic area

PED positive premises within HRA

Presumptive Negative/Transitional premises within the HRA
Negative premises within the HRA

PwnNpR

From PED High Risk premises (negative premises inside HRA) to (in order of preference)

1. Segregated slaughter OR PED endemic area
2. Negative or Presumptive Negative premises within the HRA
3. Negative or Presumptive Negative premises east of the Red River (outside of the HRA)
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Appendix K: High-Risk Area Biosecurity

PURPOSE:

The purpose of heightened biosecurity measures during a PED outbreak is to ensure the disease does

not spread to uninfected areas. During a PED outbreak everyone within a buffer area (positive AND

negative barns) act as if they are positive. This helps to ensure that the outbreak is contained to a small

area. It is only through teamwork and community participation that PED can be effectively curtailed.

PROCEDURE:

Recommendations for interactions and animal movement within the High-Risk Area (HRA) of SE
Manitoba and within West Central, South Central or Eastern Buffer Area when there are active cases of

PED:

e Premise Access

(0]

Track all movements on to and off the premises. Advise all service providers to maintain a
log of movements.
Staging at CAZ and RAZ: staff/visitor vehicles off yard, boot stations, Danish entry plus
shower in and out
Reduce premises access to essential contacts only.
Place physical barriers at the entrance of the CAZ and RAZ and update signage with current
contact information
Controlled access for vehicles (e.g. shuttling of feed delivery, etc) on/off premises CAZ.
Visits to positive farms should be planned for end of day/end of week service. If a vehicle is
leaving a positive premises, it cannot go to another premises without C&D and bake if
possible.
Staff sharing
=  Avoid sharing staff.
= |f staff sharing is unavoidable, limit staff sharing by area and status; Staff working on
a positive premises should also not work on a negative premises. Staff working
within the buffer area or the HRA should also not work on premises outside the
buffer area or HRA.
= Between premises staff should be showered with full change of clothes and
footwear

e Feed Delivery

(0]

For HRA positive premises: Shuttle from an HRA dedicated truck OR Dedicated feed delivery
for all PED positive premises.

For Buffer Area positive premises: Shuttle from a Buffer Area (West Central, South Central
OR Northeastern) dedicated truck OR Dedicated feed delivery for all PED positive premises.
For PED high risk premises (non-positive premises) in HRA: Non-positive HRA dedicated
truck OR Weekly deliveries to non-positive premises within the HRA only occurs after
deliveries to non-positive premises outside the HRA. Cleaning and disinfection must occur
after HRA deliveries.

For PED high risk premises (non-positive premises within a 5 km buffer area of an infected
farm) outside the HRA: Delivery should be prior to any contact with a non-positive premises
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within the HRA. Ensure proper cleaning/disinfection/downtime is done if coming onsite
following a visit to the HRA.

e Additional service (Propane delivery, Semen delivery, Garbage pick-up)

o Dedicated delivery/pick up to all PED positive premises regardless of if in HRA or not.
Delivery/pick-up occurs at end of week with full cleaning and disinfection before returning
to non-PED positive premises.

o For PED high risk premises (non-positive premises in HRA): Dedicated delivery/pick-up
occurs at end of week with full cleaning and disinfection before returning to non HRA
premises.

o For PED high risk premises (non-positive premises within a 10km Buffer Area of an infected
farm outside the HRA): Dedicated delivery/pick-up occurs at end of week with full cleaning
and disinfection before returning to non-buffer area premises.

For animal movements, please refer to the Animal Movements Procedure.
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Appendix L: Best Practices for PED Manure Management

PLAN AHEAD ON HOW TO BEST MANAGE PEDv MANURE
! TO HELP PROTECT YOUR FARM AND THOSE AROUND YOU.

Handling PEDv manure brings the possibility of spreading the virus or
re-infecting the farm. Even if the farm has been declared presumptive
negative, the manure storage can remain a risk factor. PEDv genetic material has
been found in manure storages years after initial infection.

Best practices for PEDv manure management during planning, pump out and
at the farm level were created to help minimize these risks. They should act as
guiding principles for producers and applicators.

Every farm is different. Best practice implementation will vary based on
site-specific infrastructure, weather, field conditions, and nutrient levels.

BEST PRACTICES - PLANNING BEST PRACTICES - PUMP OUT

* Always inform your herd veterinarian of your » Always wash and disinfect if moving to a site with
plan to spread PEDv positive manure. Include a higher heaith status.
field locations, application method, and dates

T » Consider pumping farms of a different species between
of application. hog farms.

Pump sow farms first.

« Test equipment for presence of the virus.

* Move application equipment across fields as much
as possible to minimize travel on roadways.

» Agitate below the surface to avoid spraying or

Pump PEDv impacted farms last, moving from
oldest to most recent infections.

Whenever possible, use designated equipment

to pump PEDv farms only. aerosolizing manure. Use a floating agitator “boat”
« Limit movement of application equipment in if available.

and out of a PEDv impacted farm. « Access the manure
* Reduce the risk to neighbours by spreading storage from outside

manure nearest to the source farm first. the Controlled
 Check the weather forecast. Applying on a calm Access Zone (CtAZ]-

day is best. Using 3 separa B

access is the most

« Apply in spring only if absolutely necessary. biosecure.

Spring application carries higher risk.

www.manitobapork.com/manure-handling
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BEST PRACTICES FOR PEDv

MANURE MANAGEMENT

BEST PRACTICES - ON THE FARM

* Know the history of all manure application equipment coming on
farm, including health status and biosecurity measures.

* Plan when the applicator will be arriving on farm.

* Communicate routes of travel and biosecurity expectations to prevent
cross-contamination.

* Avoid direct contact with manure applicator equipment, personnel,
and vehicles.

* Practice enhanced biosecurity protocols during pump out.
- Apply disinfectant outside of barn doors. Clean and disinfect inside

barn entrances frequently.

- Keep loadout closed.
- Limit movement in and out of barns.

» Ensure all staff are informed of application plans and added
biosecurity protocols.

» Consult the Manitoba Coordinated Disease Response
(www.manitobapork.com/login) for information on PED manure
application information.

Remember that not all best practices can be implemented in all
situations. Consult with your veterinarian to make the best decisions
for your farm.

www.manitobapork.com/manure-handling

A digital version of this factsheet can be found at:
https://www.manitobapork.com/images/producers/6P MP ManureFaceSheet Digi FINAL.pdf
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Appendix M: PED Surveillance during Daily Health Check

This protocol applies to all farms in Manitoba both inside and outside of the High Risk Area
PURPOSE:

An important part of good animal husbandry is knowing when animals are sick. Understanding what is
normal vs. abnormal behaviour for pigs is key to ensuring that sick/injured pigs can be identified easily
and quickly. Surveillance is the method that is used to evaluate the health of the barn and the individual
pigs within the barn. Surveillance is a combination of passive activities such as tracking recorded
information, like feed intake, and more direct activities such as taking physical samples, such as swabs,
from critical animal hazard points (such as sick animals, high traffic areas, other high risk contact points),
and observing animals throughout the day looking at physical characteristics like lethargy, colour and
coat quality.

Surveillance plays a critical role in biosecurity and in timely intervention should a disease event occur.
PROCEDURE: Note this procedure must be done in accordance with your veterinarian.

e Determine most appropriate surveillance methods and establish a surveillance plan with your
veterinarian to detect PED

o Understanding that different production types will have different strategies for
surveillance.

o Recognizing that surveillance requires 100% buy in from staff, surveillance systems are
only as strong as their weakest link.

o Training to complete the surveillance protocols should be ongoing with regular
updates/testing to ensure that all details relating to surveillance are understood and
performed correctly.

e All premises should be on alert for the following clinical signs:

o Sudden onset of vomiting, diarrhea, and loss of appetite in pigs of all ages.

o Nursing pigs with severe watery diarrhea, dehydration, and an increase in mortality in
affected piglets. It is likely mortality will exceed 80%.

o Feeder and grower pigs with anorexia and/or diarrhea affecting the majority of the
groups. Mortality rates may or may not increase marginally.

o A high-risk event (introduction of live pigs, contact with a herd from an infected region,
a breech in biosecurity) may precede the clinical signs by 4-5 days.

e If there is PED confirmed close by, farms should be on high alert and surveillance could be
adjusted to address increased risk.

e Surveillance should be established for premises that are known to be in contact with infected
premises.
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Appendix N: Manitoba PED early detection surveillance plan for the
High-Risk Area

Using a risk-based approach, voluntary surveillance for PED will be implemented in the High-Risk Area to
assist in the early detection and risk mitigation of PED infections. The surveillance will be adapted to
each farm, depending on production type, location, frequency of movements, and history of PED (PED
status). Producers should discuss what the best approach is for their farms with their herd
veterinarians, especially when it comes to addressing specific risk factors and sampling methods.

Testing will be based on premises risk only. All herds within the HRA that also have greater than 5 other
swine farms within 5 kms will undergo weekly PED testing. All groups (barns) on farms selected for
surveillance will be tested weekly. If a barn holds different production types, all production types within
the barn will be sampled representatively.

Additionally, the surveillance program will provide opportunity for farms that do not have other swine
farms close by to conduct surveillance if other risk factors are high. For example, farms with a previous
history of PED that are scheduled to move pigs in the upcoming week may want to participate in testing,
especially if it is a higher risk season such as spring or fall.

Finally, to make the sample collection as easy and representative as possible, the primary sampling
method used will be a pooled sample per group, collected using boot covers and walking through
specific high-risk areas of the barns (e.g., pens, alleyways). The specifics of how this is done should be
discussed in detail with the herd veterinarian to ensure adequate coverage while at the same time not
increasing the risks of other diseases while collecting (i.e., sampling farrowing crates). Other sampling
methods may be used if the circumstances warrant.

Sampling of surveillance groups by production type

e Sow Barn —2 pooled samples every week (one from Farrowing and one from Gestation)
e Farrow to Finish — 3-4 pooled samples weekly (Farrowing, Gestation, Nursery, Finisher)
e Nursery or Finisher — One pooled sample per barn on the premises

Sampling strategy
The recommended protocol for on-farm surveillance is the Shoe Cover Protocol for PED (outlined

below). This protocol is an example and should be reviewed with the herd veterinarian to outline the
key areas where sampling should be done.

Required Items:

e Anti-slip shoe covers

e 100mL collection tube filled with Distilled water
e Plastic bag (Ziploc)

e Gloves
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Sampling Protocol

1.

4.
5.

Place the shoe covers over your barn boots and walk through 2 rooms and a minimum of 3 pens
per side in each room.

a. You can walk across or down the hall without removing the boots.
Once the 2 rooms are done, place both shoe covers in the bag provided and add 1 tube of
water.
Make sure to mix/shake the fecal matter with the water and pour that water back into the tube
it came from.
Please label with the rooms that were sampled.
Repeat the same process for the other target areas in the barn.

Note — The number of rooms and pens is to be discussed with the herd veterinarian to ensure a

representative sample of the group that you are targeting.
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