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What we will talk about?

• Principles

• Concepts

• Examples
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Agenda
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Understanding the epidemiology of an infection

Evaluating the socio-economic value of an eradication

Applying sustainable eradication concepts

Designing sampling strategies to control the success

Designing tailor-made eradication programmes
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Understanding the epidemiology of an infection

OCT 2024 Leman China Swine Conference

1

4



© H. NathuesOCT 2024 Leman China Swine Conference

Source: http://184.182.233.150
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Environment

- Age structure of the

  herd

- Structure of barns

- Housing systems

- Separation of

  production stages

- Separation of farrowing

  groups

- Pig density

- No. of pigs per pen

- Air volume per pig

- Pen barriers

- Ventilation

- Handling of liquid 

  manure

Co-infections

- Bacteria

- Parasites

- Viruses

- diff. Strains

- Strains with AMR

Infection /
Disease

Agent

- Virulence

- Dose

- Resistance

- Persistence

- Tenacity

Animal

- Age

- Resistance

- Immunity (active, passive)

- Performance

Management & Hygiene

- Vaccination

- Gilt acclimatisation

- Farrowing rhythm

- Cleaning & Disinfection

- Idle time of barns

- Treatments

- Farrowing control

- Castration

- Weaning time

- Replacement

- Movement

- Marketing

- Stress minimizing

 modified from Stärk, 1998
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Important knowledge about the epidemiology

We should know about

• Transmission into the 
herd

• Spread within the herd

• Persistance in animals 
and/or groups of animals

• Elimination of the 
pathogen(s) from animals 
and their environment
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Important knowledge about the epidemiology
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Susceptible Exposed Infectious Recovered
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Evaluating the socio-economic value of an eradication
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Before we should start any eradication programme …

OCT 2024 Leman China Swine ConferenceProduction systems (i.e. pig farms)

Data assessment

Livestock 
production 

data

Health 
data

Performance
data

Technical analysis

Market-, environmental- & social impacts

Socio-economic analysis
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Livestock production data

OCT 2024 Leman China Swine Conference 11



© H. Nathues

In case of PRRS
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In case of Swine Dysentery
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In case of other diseases
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Applying sustainable eradication concepts
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Sustainable eradication concepts
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Proven to work in the field

High rate of success

Economically efficient
16



© H. Nathues

Eradication of Mycoplasma hyopneumoniae
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Eradication of Brachyspira hyodysenteriae
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Eradication was successful in four farms. Two of them (farrow-to-finish and finishing herd) had 
applied total depopulation and respected a vacancy period of at least 3 weeks. A third farm (gilt 
farm) practised partial depopulation, the rooms remained empty for 28 days and changed the 
source of breeding gilts. The fourth farm practised partial depopulation, the stables remained 
empty for 3 weeks, and used antimicrobial medication. The eradication programme was not 
successful in six farms.
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The «Swiss method» of eradication
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Economic efficiency
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Depopulation/Repopulation (D/R) 
is often less efficient compared to 
Close & Roll-over (C&R)
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Sustainable eradication concepts
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Pros Cons

Depopulation/Repopulation - Works with nearly every infection
- Very high success rate

- Very expensive
- Loss of genetic material

Close & Roll-over
(load, close, homogenize)

- Cost efficient
- Saves genetic material
- Positive cash-flow

- Uncertainty of success

Test & Removal
- Potentially most cost efficient
- Saves genetic material
- Positive cash-flow

- Only when prevalence is <25%!
- May fail due to false negatives

Others
(mass treatment, etc.)

- Easy to apply - Uncertainty of success
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Designing sampling strategies to control the success
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Select the «best option»

Sample 
size

Sample 
site

Method

OCT 2024 Leman China Swine Conference 23
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In case of PRRSV on country level (OIE guidelines)

The following specimens should be collected: 
• For virus isolation and RT-PCR 

• Whole blood (EDTA) and also serum, lung, respiratory tract, spleen and tonsils of affected animals. 
Samples from mummified or aborted litters are unlikely to yield virus but can still be useful for RT-
PCR. 

•  For antibody testing (serology) 
• Serum from up to 20 exposed animals in the herd. 

Specimens should be chilled and forwarded unfrozen on water ice or with frozen gel packs. 
• RT-PCR

• Whole blood (EDTA), buffy coat and clarified homogenates of the above tissues are best. At this time, 
there is no fully validated PCR that has international acceptability. Please consult the OIE Manual for 
suggested methods.

• Serological tests 
• IgM can be detected within 7 days of infection and IgG can be detected within 14 days. Humoral 

antibody titres reach a maximum about 5–6 weeks after infection. Antibody can be detected by ELISA 
and by the indirect staining of pre-prepared monolayers of infected cells (IPMA and IFA). Antibody 
levels can drop quite quickly in the absence of circulating virus.
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In case of PRRSV on country level (OIE guidelines)
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In case of PRRSV on herd level

OCT 2024

“When possible, pooling of samples to increase 
sample size, frequency of testing, or both, and 
targeted sampling of subpopulations to improve 
herd-level sensitivity, are recommended.”

Leman China Swine Conference 26
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In case of PRRSV on herd level

Update in 2021:

• Testing as before (blood samples collected by the vet)

• Testing of processing fluids (collected by the farmer)

• Testing of oral fluids (collected by the farmer)
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-> Relative specificity: 85%

-> Relative sensitivity: 71%

28



© H. Nathues

• 30 blood samples
• 10% prevalence
• 95% confidence

• 30-100 tongue samples

• Kappa index of 0.55

«Tongue samples more sensitive 
than blood samples»

OCT 2024 Leman China Swine Conference 29
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• The median herd size was 2350 sows
•   30/1000 >>> max. possible prevalence: 9.4%
• 100/1000 >>> max. possible prevalence: 2.9%

• Kappa index of 0.55 is considered ‘moderate’

• Repeated sampling in the same herd leads to clustering
• Estimating diagnostic test accuracies in complex population 

structures requires Bayesian latent class analysis or similar methods
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Negative predictive value (NPV)
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��� =
�����������  ∗ (1  − ����������)

�����������  ∗ (1  − ����������) + (1  − �����������) ∗ ����������

https://hneth.github.io/riskyr/
reference/plot_curve.html
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For most of the diseases on herd level

• Collect blood samples

• estimated prevalence: 5% (max. 10%)

• confidence: 95%

• Test these by RT-PCR and/or ELISA

• Repeat testing according to risk
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Never blindly trust …
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Designing tailor-made eradication programmes

OCT 2024 Leman China Swine Conference

5

34



© H. Nathues

Designing tailor-made eradication programmes

Implement an appropriate sampling strategy to really control the success

Apply a sustainable eradication concept

Evaluate the socio-economic value of the eradication

Know the epidemiology of the infection in the herd
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Eradication of infectious diseases in pigs
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ONE SIZE 
DOES NOT 

FIT ALL

NEVER 
BLINDLY 
TRUST

BE TRANSPARENT 
& OPENLY 

COMMUNICATE

SELECT 
BEST 

OPTIONS
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Thank you very much for your attention!
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