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• A dairy herd

• Pathogen transmission

• Welfare issue

• Economic impact

• Decision support

Introduction
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Mechanistic model

• Details

• Stochastic

• Markov chain

28.05.2019



A dairy herd

• Specific or general

• 200 cows

• Life cycle

• Production

• Disease

• Costs

• Income
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A dairy herd A fish farm

• Specific or general

• 200 cows

• Life cycle

• Production

• Disease

• Costs

• Income
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• Specific or general

• Thousands of fish

• Life cycle

• Production

• Disease

• Costs

• Income



The model

• Population
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The model
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Cost-benefit analysis

• Income

• Milk

• Slaughter

• Sold animals

• Expenses

• Feed

• Treatments

• Vet

• Acute culling

28.05.2019



Cost-benefit analysis
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• Housing

• Machinery

• Personnel

• Maintenance

• Etc.



Intervention measures

• Cull infected cows

• Treat infected cows

• Test

• Do nothing...
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Intervention measures

• Cull infected cows

• Treat infected cows

• Test

• Do nothing...
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• Slaughter infected fish

• Vaccination / treatment

• Test

• Leave it...



Simulation
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Transmission framework
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Transmission framework
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Mastitis

• Udder inflammation

• Bacteria

• Subclinical / clinical

• Contagious or environmental

• Opportunistic
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Mastitis

• Milk yield 

• SCC

• Culling 

• Treatment
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Results - S. aureus
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Clinical strategies

Subclinical strategies



Results - S. aureus
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Results - S. aureus
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Clinical strategies

Subclinical strategies



Paratuberculosis
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• Chronic disease

• Non-contagious

• Slowly developing



Paratuberculosis
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• Milk loss

• Fatal diarrhea



Paratuberculosis
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Paratuberculosis
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Perspectives

• Many different models

• Mechanistic: High detail level

• Decision support

• Economic scenarios
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Teaching
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Collaboration
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• Fish farms / wild population

• Economic impact of disease

• Dynamics of disease transmission

• Cost-benefit of actions

• AMR strategies

ckir@sund.ku.dk



Thank you.
Any questions?

ckir@sund.ku.dk

28.05.2019


