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Bovine Respiratory Disease (BRD)
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How to efficiently control BRD ?

Vaccination Stress reduction Treatment
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BRD treatment strategies
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BRD treatment : a trade-off
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How to treat better ?
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Alm

Create a proof of concept for a decision support tool for farmers
and veterinarians that can help them to better decide when
collective treatment for BRD should be performed, according to
different scenarios.
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The mechanistic model

Infection Hyperthermia
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Dynamic Generalized Linear Models (DGLM)

l l

o Particular case of o Multivariate hierarchical Binomial
state space models

o Estimates the underlying parameter vector 6,
from observed data and prior information
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Dynamic Generalized Linear Models (DGLM)

. Mild | Severe
\ J
|

States X in batch j at time t

Ryi=Yxjt/ Nyt Pyt Probability of entering state X in
Vxjt ~ B(Dxjo Nxjt) batch jattimet
: True risk of infection in batch 1
=log(py./(1-Dy:,)) Hit
Z?t—ulg+§xjiﬁx Pxit d,,: deviation between batch 1 and
jt—H1e T Ojit

batch jat timet
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Dynamic Generalized Linear Models (DGLM)

C Observation equation C System equation
n=F,0,=>pg,=1/(1+e"t ) 0,=G.0,,+w,w.~ [0 W]
o 8,:risk of infection in each o The system matrix (G,) serves to
batch and observation biases. update the expected values.

o The variance-covariance matrix
W .describes how the risks are
expected to change over time.

o F,": desigh matrix

DE - CIDE

11

27.08.2024




DGLM update
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1. Bayesian updating
2. Generate predicted probabilities

3. Estimate risk of infection

4. New observations

5. Forecast error computation
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Coupling both methods

Mechanistic model

Simulation model for BRD:
o Synthetic data

o Interventions DE \ CIDE
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Coupling both methods

Dynamic generalized

linear model (DGLM) Mechanistic model

Early warning system Simulation model for BRD:

o Synthetic data

o Interventions DE \ ClDE
N
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How does it work?

Data per time step

step SMH RMH IMH EMH NH H A MildC o Dead u D NT T level agent_id

1 6 0 0 14 20 0 20 0 0 0 20 0 20 0 batch 1

1 10 0 1 9 19 1 19 1 0 0 19 1 19 1 batch 2

1 10 0 1 9 18 2 19 1 0 0 20 0 20 0 batch 3

Mechanistic 1 12 0 0 19 1 20 0 0 0 20 0 20 0 batch 4
1 6 0 1 13 19 1 19 1 0 0 20 0 20 0 batch 5

model 1 g 0 1 11 19 1 19 1 0 0 20 0 20 0 batch 6
1 9 0 5 6 14 6 15 5 0 0 20 0 20 0 batch 7

1 8 0 3 9 17 3 17 3 0 0 20 0 20 0 batch 8

1 8 0 1 11 19 1 19 1 0 0 20 0 20 0 batch 9

1 7 0 0 13 19 1 20 0 0 0 20 0 20 0 batch 10

Runin:

EMULSION
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How does it work?

Data for next time step

-~ N

Runin:

Cewuison

N A

Information about alarms

FALSE FALSE  FALSE FALSE FALSE FALSE FALSE FALSE  FALSE  FALSE
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How does it work?

Data for next time step

-~ N

Runin:

Cewuison

7 > S

Trigger a collective Information about alarms
treatment on that

batch mmm

FALSE  FALSE  FALSE - FALSE FALSE FALSE FALSE FALSE  FALSE

\\I//
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Scenarios

Risk levels [Py, Py, P : Treatment: Batches: Batch size:
 Low [0.9,0.1,0] e Individual e Random e Large (100)
e Medium [0.1,0.9,0] e Collective, * Risk level * Small (20)
* High [0,0.1,0.9] proportion- sorting
* Balanced [0.3,0.4,0.3] based (T=0.1)
e Collective,
DGLM based
(T=0.05)
--> 48 scenarios (200 stochastic = Outputs: Incidence, Antimicrobial
replicates) use, Estimated risk, Empirical risk
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Results
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Results
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Results
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Results
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Results
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Take-home messages

o First coupling of DGLM and mechanistic model in veterinarian epidemiology

o DGLM allows triggering timely interventions in higher risk scenarios

o Reduction in both incidence and AMU

o Best results for large pens

o Risk overestimation in Low-risk scenarios
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Perspective: real data application

Data feed

—

\\ I //

Forecast for next time
step

Rank possible Mechanistic
interventions model
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DE 7 CIDE
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Thank you for your attention!

Questions?

BAPTISTE SORIN & CAROLINA MERCA
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and innovation programme under grant agreement No. 101000494.
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