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Purpose of vaccination, defines  the surveillance target output

E ME R GE NCY VACCINATION
E arly detection: before
farm- to- farm transmiss ion

PR E VE NTIVE  VACCINATION
Maintain and prove freedom



Key practical surveillance questions

What to sample?

How many samples? 

When and how often?

Who to sample?

S ENS ITIVITY



Who and 
What?

PCR

S erology

PCR



How many and when?

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

PR E VE NTIVE  VACCINATION
Maintain and prove freedom

Des ign prevalence

E ME R GE NCY VACCINATION
E arly detect before transmiss ion

“Des ing” 𝑹𝑹𝒉𝒉



E mergency 
Vaccination

E arly 
Detection 



Design 𝑅𝑅ℎ

𝑅𝑅ℎ = 2

Farm dense areas  where there is  high risk of major epidemics   



Early detection - > detect before transmiss ion

𝑅𝑅ℎ < 1



S top transmiss ion by reduction of infectiousness  of a flock

Transmiss ion dynamics

Prevalence in time

S ample s ize

S ampling frequency

S e diagnostic test

Confidence 

Depends  on:

𝑅𝑅ℎ < 1

n = 10 dead birds

weekly

2 weeks



Confidence - > 1- Probability of scaping detection 

n = 5 dead birds

7 days

14 days

30 days



B irds  (test) S amples  
s ize

S ampling 
interval 
(days)

Percent 
outbreaks  
where 
confidence 
> 99%

Days  pos t 
introduction 
when detection 
takes  place

𝑹𝑹

Pass ive 
reporting

21 (17 -  30) 1.8

Dead ducks  
(qPCR )

≤ 5 7 95% 15 (11 – 24) 0.4 (0.3 – 0.5)

L ife ducks  
(qPCR )

60 14 97% 14 (11 -  23) 0.3 (0.3 – 0.4)

L ife 
(S erology)

60 14 97% 14 (11 - 24) 0.4 (0.3 – 0.5)

E arly detection of vaccinated 
infected duck flocks



Preventive 
Vaccination

Confidence 
in

freedom



S cenario tree model - > S urveillance S e

All farms/flocks  sampled

At flock level:

S ample s ize - > 𝐹𝐹𝑆𝑆𝑆𝑆

Design prevalence

S imulation

When?

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



Temporal discounting - > sampling frequency

The Netherlands : monthly probability of introduction between 2020- 2023



S ummary

E mergency vaccination 

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

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

S ample s ize and sampling frequency required for 
detection of an infected flock/farm before it transmits  
the infection on average to one or more farms 𝑹𝑹𝒉𝒉 < 𝟏𝟏

Preventive vaccination

S ample s ize and sampling frequency determined by the 
targeted level (>95%) of confidence in freedom 



THANK YOU

THANK YOU
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