Background: In Emilia-Romagna region (Northern Italy), a laboratory surveil​lance of human salmonellosis based on PFGE/MLVA (and WGS for outbreak confirmation) is in place since 2012. An outbreak caused by Salmonella enter/ca serovar Enteritidis (SE) with 12 human cases was detected in the fall 2016. The epidemiological investigation identified a laying hens farm as the outbreak source and Showed the presence within the farm of a contamination by SE with the PFGE/MLVA outbreak profile dating back to 2009. Seventeen additio​nal human cases with the outbreak profile were retrospectively identified wi​thin the Surveillance database in 2012-2017. Evolutionary analysis based on phylodynamic reconstruction was used to confirm the enduring contamination of the farm and the presence of a long-lasting outbreak. Materials/methods: SE isolates from human cases and from the source farm were subjected to WGS. Specifically, 29 human isolates and 15 farm-associated isolates (five sampled in 2009-2010 and ten in 2016) were sequenced. SNP-based phylogenetic analysis and phylodynamic reconstruction with molecular clock models in a Bayesian framework were performed to confirm or exclude their clonality. Statistical analyses on the phylodynamic reconstruction were performed to test the robustness of the observed evolutionary signal against date-randomized datasets (DRDs). Results: Phylogenetic analysis highlighted the presence of a unique genomic cluster including all human and farm isolates. However, SNPs differences within the cluster (up to 16 SNPs) were higher than those usually observed in SE out​breaks. By using a phylodynamic approach, we found that the cluster phyloge​netic history can be suitably described through a molecular clock model showing a significant evolutionary signal. By comparing the phylodynamic reconstruction against DRDs, we estimated a very small effective population size confirming the clonal origin of the infection. We found a high level of population drift sug​gesting the presence of high selective pressure within the source of infection. Conclusions: Our study suggests that cut-offs based on SNP thresholds, usually implemented to define Salmonella outbreak borders, cannot represent a suitable tool to identify long-lasting outbreaks and persistent clones in herds and food facilities. In these cases, it is critical to complement SNP counts with clustering generated by phylodynamic analyses accounting for the time-span elapsed among isolates
