[image: image1.png]


[image: image2.png]


[image: image2.png] 
[image: image1.png] 

SPARE Report: Task 2.2 Development of a set of exposure pathways. 

Author:
  M.Ines Crescio, Cristiana Maurella, Giuseppe Ru  
Institute:
   Istituto Zooprofilattico Sperimentale del Piemonte, Liguria e Valle d’aosta(IZSTO)  
Country:
   Italy  
Phone:
  +390112686372   
e-mail:
   bear@izsto.it  
Due date:
   30/06/2016  
Completion date:
     
Version:
  1.0  
List other involved partners:


(Name, institution, country, phone, e-mail)


	No.
	Name
	Institute
	Country
	Phone
	e-mail

	1
	    Amie Adkin 
	 APHA    
	 UK    
	     
	     

	2
	    Robin Simons 
	APHA    
	   UK  
	     
	     

	3
	   Gianluca Mastrantonio  
	  Polito   
	IT    
	     
	     

	4
	 Marco De Nardi    
	   SAFOSO  
	   CH  
	     
	     


Contents

Contents
2
Introduction/Executive Summary
3
Title of section 1
3
Title of section 1.1
3
Title of section 1.1.1
3
References
3
Appendix 1
3


Introduction/Executive Summary

The deliverable 2.2 refers to the definition and parametrization of the exposure pathways of the 3 case studies selected in WP 5 (Milestone 5.1).

To estimate the probability that pathogen incursions lead to exposure, a set of exposure pathways was developed and parametrized for each EU Member State.  A set of maps describing the inputs of the model (livestock density by species, human population, major transport routes, rivers and waterways, land cover and other environmental descriptors) was produced (data not shown). These pathways will follow the logical integration with WP1 and will permit the visualization of specific geographical areas where the probability of spread within the EU is higher. 

A systematic review was performed for each of the selected case studies on peer reviewed journals; gray literature was also taken into account performing a snowball search and googling, focusing on risk assessment. Then for each case study pathways of exposure for livestock were defined and finally parameters were defined. Available database screening was performed and data availability questionnaire (WP5) was compiled for each accessed database.

Parameters were then integrated with the output of the release assessment (WP1) and additional information needed from WP 3 and WP 4 were highlighted.

WP2 Exposure and consequence assessment

Task 2.2 Development of a set of exposure pathways. 

Section 1.1 Summary of the project’s progress

The Deliverable 2.2 refers to the definition and parametrization of the exposure pathways of the 3 case studies selected in WP 5. This action was completed according to the project work-plan (D2.2 delivered by Month 15, June 2016), allowing the integration with the release assessment developed in WP1 and the identification of lack of data to be completed with WP 3 and WP4.

Section 1.2 Achievement of planned objectives

To achieve the objective of task 2.2, IZSTO performed a systematic review on pub med (http://www.ncbi.nlm.nih.gov/pubmed), with the following research strings “Classical swine fever[Text Word]) AND risk assessment[Text Word]“(accessed on 8/03/2016), “Rabies[Text Word]) AND risk assessment[Text Word] “(accessed on 9/03/2016), “Blue Tongue[Text Word]) AND risk assessment[Text Word]“ (accessed on 10/03/2016), “Blue Tongue[Text Word]) AND Epidemiology[Text Word] “(accessed on 10/03/2016). Moreover gray literature (i.e. national  risk assessment reports) was also considered by carrying out a snowball search starting from references of the selected articles and the following strings were googled: “Classical swine fever Risk assessment”, “Blue tongue Risk assessment” and “Rabies risk assessment”. For each case study a scenario tree for the main pathways for susceptible livestock exposure was identified and parameters to allow a quantitative deterministic risk assessment were found. Data availability to feed the model was screened and the data availability questionnaire developed in the WP5 was filled for each accessed database.

Systematic literature search results are reported in the appendix (Table 1).

Case studies will be developed for the whole Europe at a geographical level NUTS 2, and at NUTS 3 level for Italy only.
· Blue Tongue was chosen to represent vector-borne diseases, therefore its exposure pathway (see an example in Figure 1) was aimed at estimating the probability of further transmission to a susceptible local vector per each imported infected vector (or to a susceptible host per each imported infected host), where cattle and small ruminant are considered as susceptible hosts and Culicoides spp are considered as vectors. To date parameters allow a quantitative deterministic risk assessment (see an example in Table 1). A tentative stochastic parametrisation of the pathway is provided in the R script CodPathBT.R (Archivio.zip folder) on basecamp.

· Classical swine fever is a case study for the following transmission patterns: 1) live animal import, 2) import of animal products, which can be intended as (2b) (2a) import of boar semen as well as (2b)import of contaminated pork meat Therefore 3 exposure pathways were developed to estimate the probability of exposure of livestock, considering as susceptible only pigs.

1) Live animal import: we aimed to estimate the probability of becoming infected for a domestic (local) pig after introducing a stock with at least one CSF infected pig either in a Low biosecurity holding (LB) (Figure 2) or in a High biosecurity holding (HB). The biosecurity level of the holding was assessed according to Costard et al. (2013), using farm size as a proxy for biosecurity level 

2) Import of animal products:

a) Import of boar semen: we aimed to estimate the birth of at least one infected piglet after artificial insemination with infected boar semen. The pathway is reported in Figure 3 and parameters in table 3.

b) Import of contaminated pork meat (illegal): several works were found on this topic, but all of them asked for very detailed information about people attitudes in food consumption, waste producing and waste disposing, such information are not directly available for most of the European countries; besides we believe that such attitudes vary widely not only between EU countries but also within them. Moreover as swill feeding is illegal in EU, the different attitudes to illegally feed pigs with swill have to be taken into account. Therefore we are evaluating the adoption of a semiquantitative approach, adapting the one adopted by Costard et al. (2013), assuming that the exposure pathway for CSF is identical to the one they described for ASF. Costard et al (2013) based on expert opinions, combined several proxy data (e.g. number of pigs in the holding that leads to different biosecurity levels or e.g. number of farm workers, etc.) associated with ad hoc weights  to derive an overall exposure risk for each EU country. The geographical level in terms of NUTS for this pathway will be chosen accordingly to data availability.

· Rabies is a case study for the following transmission pattern 1) wildlife, 2) people and pet movements. Currently, after reviewing the relevant literature, couple of preliminary pathways have been developed but their parametrisation is still being carried out. Moreover it is ongoing the refining of part of the pathways to also taking into account the potential role of additional risk factors (e.g. the existence of small populations of Americans raccoons in some MS and their inclusion in some spatial risk assessment exercises in the US).  
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Appendix 1

Table 1- Retrieved articles by search string
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Figure 1 – Blue Tongue pathway starting from an imported infected vector
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Table 1 – Blue Tongue parameters starting from an infected vector with transmission to cattle.
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Figure 2: Exposure pathway for Classical swine fever after the introduction of a live pig in a holding
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Table 2- CSF exposure parameters starting from a live infected pig imported into a Low Biosecurity holding
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Fig 3: Exposure pathway for Classical swine fever with infected boar semen
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Table 3- CSF exposure parameters starting from infected boar semen
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Fig 4: Exposure pathway for domestic Rabies
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Fig 5: Exposure pathway for wild Rabies
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