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For infectious cattle diseases that are not regulated, there exists a wide variety
of control and surveillance programmes that are designed and implemented based on
country-specific conditions. This important heterogeneity renders difficult the
comparison of probabilities of freedom from infection estimated from surveillance data
collected in these programmes. The objectives of this deliverable are to (I) outline the
methodological and epidemiological considerations for the estimation of probabilities
of freedom from infection from surveillance information (II) review state-of-the-art
methods that can be used for the estimation of probabilities of freedom from infection
from heterogeneous surveillance data and identify the settings in which these methods
should be used.
Framed as a statistical problem, substantiating freedom from infection mostly
consist in quantifying the evidence of absence from the absence of evidence. The
quantification usually consists in estimating the probability of observing no positive test
result in a given sampling scheme assuming that the infection is present at a chosen
(low) prevalence, called the design prevalence. The usual surveillance outputs are the
sensitivity of surveillance and the probability of freedom from infection. The expected
cost of error, the time to detection and the outbreak size at detection can also be
considered as additional outputs. There is a variety of factors that influence the choice
of a method. The disease prevalence context, the performance of the tests used, the
risk factors of infection, the structure of the surveillance programme and the frequency
of testing should be considered in the analysis of surveillance data.
The existing methods for estimating the probability of freedom from infection,
presented in the second part of the deliverable are: scenario tree modelling, Bayesian
belief networks, simulation methods, Bayesian prevalence estimation methods and
the STOC free model. Scenario trees analysis is the current reference method for
proving freedom from infection and is widely used in countries that claim freedom (e,g,
BVD in Norway). Bayesian belief networks and simulation methods are considered
extensions of scenario trees. Their main advantages are that they can be applied to
more complex surveillance schemes and represent complex infection dynamics. On
the other hand, Bayesian prevalence estimation methods and the STOC free model
are formulated using the Bayesian statistical paradigm (Bayes rule). The two methods
allow freedom from infection estimation at the herd-level from longitudinal surveillance
data, considering risk factor information and the structure of the population.
Comparison of surveillance outputs from heterogeneous surveillance
programmes for estimating the probability of freedom from infection is a difficult task.
This deliverable is a “guide towards substantiating freedom from infection” that
describes both all assumptions-limitations and available methods that can be applied
in different settings.
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