The complex dynamics of antimicrobial resistance (AMR) call for integrated surveillance plans involving humans, animals and the environment. There are indeed multiple possible pathways by which AMR can spread, and it is genarally challenging to monitor bacterial transmission, especially in natural environments. There is therfore a compelling need to develop environmental surveillance programs including all the involved drivers, in order to define each contribution and evaluate AMR circulation within natural ecosystems. We carried out a pilot study aimed at developing an environmental surveillance protocol including samples of human wastewater, livestock manure, and surface water using extended-spectrum β-lactamase (ESBL/AmpC) - and carbapenemaseproducing Escherichia coli as pathogen-model. Sampling was carried out from April to June 2023 in a wastewater plant in Northern Italy and in farms and along a stream at 3 km, 6 km and 9 km from the plant. A total of 24 samples of human wastewater (two per week), 18 of livestock manure (once a month in 3 swine and 3 bovine farms, one of each per sampling point) and 39 of surface water (3 per week at the 3 sampling points) were collected. All the samples were screened for resistant E. coli by phenotypical and molecular methods. Overall, 28.9% and 31.6% of all the samples tested positive for ESBL/AmpC- and carbapenemase-producing E. coli, respectively. In particular, 31.3% of wastewater and 30.8% of surface water samples tested positive for ESBL/AmpC strains, while prevalence in swine and bovine manure samples was 44.4% and 11.1%, respectively. Prevalence of carbapenemaseproducing E. coli was instead 56.3% and 17.9% in wastewater and surface water, while 44.4% of swine samples and 11.1% of bovine samples were positive. Humans and swine appear the two major contributors to the spread of resistant E. coli in the environment, and the high prevalence of ESBL/AmpC E. coli detected in surface water raises indeed concerns as this is supposed to be an antimicrobial-free matrix. Interestingly, 4 carbapenemase-producing E. coli were resistant to all the classes of β-lactams tested by MIC (cephalosporins, carbapenems, penicillins): particularly, two of them were isolated during a single week in May, in a human wastewater sample and in a surface water sample at the sampling point closest to the treatment plant (3 km downstream). The other two were isolated during the same week in June, one from swine manure from the farm closest to the plant and the other in bovine manure sampled in the farm located 6 km away from the plant. This pattern is suggestive of a single strain of human origin spreading through the environment, and WGS analyses are currently underway to assess whether this is the case. Implementing One Health surveillance is pivotal to monitor AMR spread in natural ecosystems and requires a holistic approach that goes beyond considering humans, livestock and the environment as separate entities. Although this is a pilot study with a limited sample size, our results show that such an integrated approach can offer insight into AMR circulation and be a valuable tool for large-scale surveillance of AMR 
