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Aim of the study
Main objective
Identification of food safety issues for raw meat products in Switzerland.

Interim objectives
Distribution of pathogens and the spread of their antibiotic resistance in Swiss raw meat products, identification of regional, product or seasonal risks, proposals of further measures. 

Long-term goals
Implementation of follow-up projects or the implementation of challenge tests, for which the use of food-derived pathogenic strains (wild isolates collected in the project) is mandatory.
Material and methods
A total of 805 samples was collected from October 2017 to April 2019. Of them, 605 samples came from small artisanal butchers (organized by ABZ Spiez), the remaining 200 samples from medium-sized and large butcheries were procured by Agroscope staff at the point of sale. More small enterprises were sampled since the project focused on artisanal meat processing. In terms of enterprise characteristics/region (large enterprises, midland, alpine zone) 339 samples originated from the alpine zone, 266 from the midland (high plateau) and 200 from medium- and large enterprises. The 805 samples were collected in spring (413 samples) and in autumn (392 samples), and comprised 467 raw sausages and 338 raw cured products. If a sample exceeded the official limits, Agroscope or ABZ Spiez contacted the enterprise directly.
The following analyses were carried out for each sample; the method used is given in brackets: Antibiotic resistance (selective growth for CRE (Oxoid), ESBL-producing bacteria (Oxoid), MRSA (BioMérieux) VRE (Oxoid), and further characterizations), E. coli (BioMérieux TEMPO® EC), Enterobacteriaceae (BioMérieux TEMPO® EB), Listeria and Listeria monocytogenes (OneBroth fast method, Oxoid), Salmonella (ISO 6579:2002), coagulase-positive staphylococci (Staphylococcus aureus) (BioMérieux TEMPO® STA), STEC (ISO TS 13136, modified), pathogenic Yersinia enterocolitica (PCR detection of the ailA gene).
In addition, 181 samples were analyzed for the presence of HEV genomic material by the FSVO laboratory using real-time reverse transcriptase PCR.
Results and significance

The microbiological quality of the tested ready-to-eat raw cured meat and raw sausages was mostly good. All samples were negative for Salmonella and Yersinia. With regard to Listeria, 2.5 % of the samples were positive for Listeria (L.) monocytogenes and 1 % for other Listeria. Staph. aureus, Enterobacteriaceae and E. coli were detected in all samples, but mostly in low numbers. Concerning Shiga toxin-producing E. coli (STEC), 2.4 % of the samples were simultaneously positive for stx and eaeA (PCR). 
[bookmark: _Hlk121504407]Raw sausage products showed generally higher contaminations than raw cured products, especially for STEC (stx/eaeA). The samples from autumn were more affected by L. monocytogenes, Staph. aureus, Enterobacteriaceae and E. coli than those from spring, whereas the season showed no major effect for the occurrence of STEC (stx/eaeA). Enterprise size only played a major role for L. monocytogenes, with a 3-fold increased incidence in products from large enterprises. For Staph. aureus and Enterobacteriaceae, the proportions of samples with ≥ 100 cfu/g were very close to each other for products from artisanal and large enterprises, whereas the proportions were identical for E. coli. In the case of STEC (stx/eaeA), it is noticeable that products from small enterprises from the Alpine region were more frequently positive than midland enterprises. In addition, as with L. monocytogenes, STEC (stx/eaeA) were found in products from certain enterprises several times.
Unsatisfactory is in particular the situation with regard to L. monocytogenes and STEC (stx/eaeA). There is a need for action, especially for raw sausage. Advisors recommend keeping raw cured meat and raw sausage free of L. monocytogenes and STEC, which is why further efforts are needed here.
In view of antibiotic resistance, prevalence determined in this study show their current spread in raw cured products and raw sausage and serve as a point of reference for current and future efforts to reduce the development of antibiotic resistances. Vancomycin-resistant enterococci were found in 12 samples (1.5 %) and ESBL-producing Enterobacteriaceae in 10 samples (1.2 %). Remarkably, nine of these ESBL-positive bacteria were also colistin-resistant, an antibiotic used as a last resort. Carbapenemase-producing Enterobacteriaceae were not detected and MRSA (mecA and nuc genes) were only found in 0.6 % of the 174 Staph. aureus positive samples.
In a sub-project, the occurrence of hepatitis E virus genome material in products from the canton of Grisons was investigated by PCR. The prevalence was 6.7 % for products with pork liver (30 samples), 12.5 % for products with wild boar meat (8 samples) and 1.1 % for products with deer meat (53 samples). The determined HEV results should be useful for research and decision-makers (authorities, enforcement agencies), so that a more comprehensive picture emerges together with other data.
Publications, posters and presentations
-	Survey of the prevalence of pathogenic organisms in Swiss raw meat products (provisional title), Lead T. Berger, in progress.
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