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OPTIMISING SURVEILLANCE

g = We link a stochastic spatial model of pathogen spread with an
optimisation routine to identify where best to look for X. fastidiosa.
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SPREAD MODEL
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OBJECTIVE FUNCTION

. m This is a metric which summarises our overall surveillance aim.

m  For Case Finding, it was the mean number of positive detections
over all model realisations.

m  For Early Detection Surveillance, it was the mean probability of
at least one positive detection over all model realisations.
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SIMULATED ANNEALING
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OPTIMISATION
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IMPACT OF EPIDEMIOLOGY AND DETECTION METHOD
ON DETECTION ABILITY
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IMPACT OF EPIDEMIOLOGY AND DETECTION METHOD
ON DETECTION ABILITY
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CONSIDERING THE SURVEILLANCE STRATEGY

. m  We adapt our previous methods to find out how different
surveillance strategies affect our ability to confidently
declare pathogen absence. We consider visual inspection of
hosts, laboratory testing of hosts, and laboratory testing of
insect vectors.
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IMPACT OF DETECTION LAG ON SAMPLE SIZE
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IMPACT OF DETECTION METHOD ON SAMPLE SIZE
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DETECTABLE PREVALENCE IN HOSTS AND VECTORS
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DETECTABLE PREVALENCE IN HOSTS AND VECTORS

Prevalence

Vector prevalence up to 4 times
higher than host prevalence
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VALUE OF VECTOR SURVEILLANCE
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SUMMARY AND CONCLUSIONS

The surveillance aim influences the optimal deployment of
survey resources:

Resources should be mainly placed towards the border of the
known infected area to maximise the number of detections.

Resources should also be placed further from the infected
area to maximise the probability of “early detection”.

Higher levels of surveillance are required in order to reliably
detect new incursions when:

The pathogen can move through unpredictable, long
distance “jumps”.

There is a detection lag before infection can be identified.



SUMMARY AND CONCLUSIONS

The rapid rate of spread of X. fastidiosa and the length of
the presymptomatic period makes visual inspection
challenging when the prevalence threshold for detection is low
(for example, when declaring absence of infection).

This problem is unlikely to be addressed through the use
of host molecular tests, which would be expected to have both
low diagnostic sensitivities in presymptomatic hosts and high
costs of deployment.

Collection and testing of vectors may solve these

problems, meaning that fewer vectors than hosts would need to

be tested. Pooling of vectors for testing reduces the impact of

testing costs and make this strategy cost effective. ‘J“‘
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