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Purpose of vaccination, defines the surveillance target output

EMERGENCY VACCINATION

Early detection: before
farm-to-farm transmission

PREVENTIVE VACCINATION
Maintain and prove freedom




Key practical surveillance questions

Who to sample?
What to sample?
SENSITIVITY

How many samples?

When and how often?
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How many and when?

We need assumptions (hypothesis)
regardless of the design method we use

PREVENTIVE VACCINATION EMERGENCY VACCINATION
Maintain and prove freedom Early detect before transmission

Design prevalence “Desing” Ry,



Emergency
Vaccination
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Detection
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Risk based surveillance for early
detection of low pathogenic avian
influenza outbreaks in layer chickens
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Design Ry,

Farm dense areas where there is high risk of major epidemics



Early detection - >detect before transmission

R, <1




Stop transmission by reduction of infectiousness of a flock

n =10 dead birds

Depends on:
Transmission dynamics
Prevalence in time
Sample size
Sampling frequency
Se diagnostic test 3 weeks

Confidence




Confidence - > 1- Probability of scaping detection
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Early detection of vaccinated
infected duck flocks
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Birds (test) | Samples |Sampling | Percent Days post
size interval outbreaks | introduction
(days) where when detection R
confidence |takes place
>99%

Passive 21 (17 - 30) 1.8
reporting

Dead ducks 15 (11 - 24) 0.4 (0.3 - 0.5)
(gPCR)

Life ducks 14 (11 - 23) 0.3 (0.3 - 0.4)
(gPCR)

Life 14 (11 -24) 0.4 (0.3 - 0.5)
(Serology)




Preventive
Vaccination

Confidence
in
freedom

PREVENTIVE
VETERINARY

Preventive Veterinary Medicine Do
Volume 79, Issues 2-4, 16 May 2007, Pages 71-97 rf J

Demonstrating freedom from disease
using multiple complex data sources:
1: A new methodology based on
scenario trees
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Scenario tree model - >Surveillance Se

All farms/flocks sampled

At flock level:

Sample size ->Fs,
Design prevalence

Simulation

When?

Risk of incursion zone

Moderate
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Layers

Establishment vaccinated

Establishment infected

Outbreak detected

High
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Breeders Broilers Turkeys Ducks

Risk nodes

Infection nodes

Detection node
eqgative outcome

ve gutcome

Temporal risk (monthly RR of intro) can be introduced as a risk node



Temporal discounting - >sampling frequency

High risk zone Layers
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Sampling interval

O 21 days
A 30 days
+ 45 days
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Months of the year

The Netherlands: monthly probability of introduction between 2020-2023




Summary

The sensitivity (efficacy) and design approach of surveillance depends on:

The vaccination scenario (emergency or preventive
vaccination) and the corresponding surveillance output

Emergency vaccination

Sample size and sampling frequency required for
detection of an infected flock/farm before it trans mits
the infection on average to one or more farms R, < 1

Preventive vaccination

Sample size and sampling frequency determined by the
targeted level (95%) of confidence in freedom



THANK YOU
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