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What we do! NCSU

What we do!

1. Studying routes of between-farm disease transmission main goal in the
targeting control strategies to minimize the spread of disease.

2. Emphasis on the role of farm-level biosecurity on disease transmission.
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Motivation



National Bio and Agro-Defense
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Previous research swine disease spread
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Motivation

What do we know about farm-to-farm pig disease transmission?

1. Approximately 80 % of between-farm transmission (swine diseases) are
”driven” by the movement of animals. [4, 7, 6, 5].

2. Core pathways of between-farm disease dissemination:

• Indirect transmission–Local transmission + transportation vehicles.
• Direct transmission– Pigs + fomites ...

• The contribution of other routes remains mainly unknown... e.g., vehicles.
• The contribution of on-farm biosecurity in reducing the force of transmission
remains a major gap.
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Major modes of between-farm transmission

Transmission is driven by contact and time.

• Infected pigs (directly manageable).

• Contaminated vehicles (directly
manageable).

• Vaccination and feedback
(herd-level) (directly manageable).

• On-farm biosecurity (directly
manageable???).
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On-farm biosecurity
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Methods



How can test/simulate for the effectiveness of such countermeasures?

PigSpread [2, 1, 3, 4]
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Methods

1. Local transmission–farm-to-farm proximity, most intriguing questions!!?
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Methods

2. Between-farm animal movements also remain to be fully understood

2 years of pig network
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Methods

3. Vehicle networks (GPS data) how we are utilizing it
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Results



What we found?

Transportation vehicles vs. between-farm animal movement

Pigs
Trucks (100 x more connected)
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PigSpread model performance
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PigSpread: good at making predictions?

The average sensitivity and specificity for the weekly forecasts (PRRSV).
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PigSpread: contribution of each route

Percentage contribution of transmission routes (PRRSV).
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Interventions



Farm level model with countermeasures via PigSpread 2.0
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Epidemics on evolving premise-to-premise networks

Targeting 15% to 25% of premises ranked by degree and betweenness was the
most effective at reducing outgoing contact chains (epidemic size).
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PRRSV spread reduction by re-routing trucks based in outbreaks

What happen if we block transportation vehicles from going from infected to
susceptible farms(PRRSV)?

Dr. Gustavo Machado April 11, 2023 18/30

https://orcid.org/0000-0001-7552-6144


Between-farm vehicle movement and cleaning and disinfection

Not event 100% cleaning and disinfection seems to be sufficient.
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Major on-farm biosecurity
contributions



Farm level model with countermeasures via PigSpread 2.0
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RABapp™ core

The Rapid Access Biosecurity app (RABapp™) is a web-based tool for enhancing
on-farm biosecurity preparedness and contact tracing across the U.S. swine
industry, available 24/7.
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What makes an SPS plan?

Within RABapp™, a completed Secure Pork Supply plan for a single site display all
169 biosecurity features as both a written description (left) and a visual map of
the premises (right).
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The Rapid Access Biosecurity (RABapp™)

The RABapp™team has been developed based SPS plans guide + partnership with
SAHOs and swine industry.

1. A protocol/electronic audit for cataloging, reviewing, and approving
biosecurity plans for all 169 fields on an SPS on-farm biosecurity plan 1.

2. A protocol/electronic audit to digitize hand-drawn premise maps into GIS
map files.

3. A protocol/electronic audit to receive, curate, and integrate animal
movement data with biosecurity plans and GIS maps 1.

4. Disease transmission command center for PRRSV (4), PEDV (4), ASF (4)
[ongoing CSF and FMD].

1SPS Plan for Continuity of Business template/guide
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RABapp™ in numbers

RABapp™ in numbers

1. Total number of companies (large), mid-size, and clinics= 52 with CDAs.
2. Department of Agriculture (SAHOs) = 16 with CDAs.
3. More than 10,000 on-farm biosecurity plans.
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RABapp™ big picture
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RABapp™ (electronic audit)

Dr. Gustavo Machado April 11, 2023 26/30

https://orcid.org/0000-0001-7552-6144


Thanks for listening

Questions?
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PigSpread model performance
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