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can be either conducted as general surveillance 
(passive surveillance) or targeted surveillance 
(active surveillance) (Kuiken et  al. 2011). In case of 
PTB, specific targeted surveillance is declared by the 
following countries: Belgium, Bulgaria, Netherlands, 
Norway, Switzerland and United Kingdom (data 
reported on WAHIS interface ‑ www.oie.int/wahid.), 
while general surveillance programmes on wildlife 
are present also in other countries. Considering the 
difficulties in monitoring wildlife, the countries able 
to conduct active surveillance in wild population can 
be considered as having a high level of monitoring 
of the disease. 

Concerning the affected species, PTB was reported 
in Europe mainly in cervids (Table I), however 
transmission of MAP between rabbits and cattle 
has been reported (Stevenson et al. 2009) and high 
prevalence of PTB in wild rabbit population may 
be associated with high prevalence in domestic 
animals (Shaughnessy et  al. 2013). Despite these 
facts, no case in lagomorphs has been reported by 
countries during the study period. Some reports in 
unusual species (i.e. in Camelidae from UK), are due 
to the fact that monitoring of the disease concerns 
not only native wildlife, but also zoo and captive wild 
animals. The multilevel model presented in this study 
indicates that the number of outbreaks in ‘Epizootic’ 
countries significantly decreased in time compared 
with the ‘Enzootic’ countries. Considering that, the 
analysis focused only on countries with constant 
level and quality of information provided, this 
reduction may be considered as a real improvement 
of disease situation in the concerned countries, 
probably due to a successful implementation 
of control programmes. Multilevel models are 
routinely used in veterinary epidemiology, but most 
commonly in their simplest form using the random 
intercept approach (Stryhn et  al. 2006). The model 
selected in this study is a random slope model, 
which accounts of both group (disease status) and 
individual (country) variability. This model was able 
to properly describe the variance in the number of 
outbreaks reported along the study period, and so 
to provide a better insight of the disease dynamics.

Finally, our work shows that limited veterinary 
workforce in animal public health field may be a 
big constraint for successful control of diseases. A 
strong relationship was in fact observed between 
the number of veterinarians, normalized for the 
susceptible animals, and disease situation of 
countries. In particular, ‘Enzootic’ countries were 
found to have less veterinarians (normalized to 
susceptible animals) engaged in animal health 
activities than ‘Epizootic’ or ‘Absent’ countries. 
Nevertheless, the positive result of surveillance 
programme doesn’t depend only on the number of 
veterinarians but also on the quality of veterinary 
services as well as the extent to which farmers are 

them, a specific programme to reduce economic 
losses of cattle infection is implemented in the 
Basque autonomous community (Nielsen 2009). 
Other countries like Sweden included the disease 
control in the Swedish Epizootic Act (SFS 1999:657), 
and currently declare the absence of PTB at national 
level (Frössling et al. 2013). 

According to the criteria used, twenty‑seven 
countries were classified as ‘Enzootic’, fourteen as 
‘Epizootic’, and six as ‘Absent’ . The number of ‘Absent’ 
countries is probably overestimated, considering 
the epidemiological aspects of the disease [few 
clinical cases expressed, disease difficult to detect 
at herd level, long incubation period (2‑15 years)] 
along with the poor sensitivity  of diagnostic tests 
during the latent period (Maroudam et al. 2015). The 
geographic distribution of the disease, as it appears 
from the information officially reported by veterinary 
services, has to be evaluated critically, in the light of 
the difficulties in disease surveillance and detection. 
It is important to remind that the effectiveness of 
any surveillance strategies is influenced by a clear 
understanding of the advantages of PTB control. 
Although PTB is notifiable in most countries, there 
is a lack of awareness on the economic impact of 
the disease and, therefore, countries tend to allocate 
resources for other animal diseases. Moreover, 
countries that undertake a control program have 
difficulties in measuring its impact (Whittington et al. 
2019). A correct assessment of a control programme 
and the understanding of PTB economic burden are 
fundamental for long‑term control activities.

Official data reported by countries concerned 
also wildlife but surveillance programmes are not 
homogeneous across countries, so the absence of 
reporting may not be considered as a true absence. 
Although surveillance of the disease in wildlife may 
be difficult, it must be considered as important as 
surveillance in domestic animals (Vallat 2008). In 
fact, wild animals can transmit MAP to domestic 
species, either by direct or indirect contact (Chiodini 
and Hermon‑Taylor 1993). As highlighted above, 
wildlife surveillance varies across Europe and it 
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Figure 5. Number of Veterinarians (normalized to susceptible animals) 
in the three disease status categories [Data from World Animal Health 
Information System (WAHIS)].




