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Nowadays, the international academic community and the public regard both antibiotics and antibiotic resistance bacteria/
genes as emerging contaminants. These contaminants are increasing to pose severe threats to human health and to the
sustainable development of livestock production. In 2014, World Health Organization (WHO) issued “antimicrobial
resistance global report on surveillance”. The report seriously pointed it out that “in a post-antibiotic era — in which
common infections and minor injuries can kill — far from being an apocalyptic fantasy, is instead a very real possibility
for the 21st century”.

Different from their clinical counterparts, the environmental antibiotics and antibiotic resistance occur in matrices that
are more complicated and are also impacted by much more physical, chemical, biological and combined factors. This
complexity makes it difficult to elucidate their occurrence, transportation, transformation, and fate in the environmental
compartments.

Although this theme has become one of the research hotspots in environmental science and engineering, many
scientific and technical questions remain unanswered. For example, it is in pivotal to develop and apply novel analysis
tools for measuring both antibiotics and their resistance due to their trace levels and/or instability in the complicated
environmental media. Their acute and chronic effects on individual organism, population, and ecosystem levels should be
deeply investigated. The gap between environmental and clinical studies should be reduced to assess their risks
appropriately. In addition, novel and effective treatment technologies are of great practical significance for building up the
sustainable antibiotic and antibiotic resistance management system.

In this special issue, we attempted to address the challenges by clarifying the problems and find out the preliminary
solutions of antibiotics and antibiotic resistance. The special issue presents methodological aspects and the molecular
approaches like conventional gPCR and high-throughput gPCR commonly used in the investigations. The X-omics are
discussed and summarized on characterization of antibiotic resistome. On the environmental behaviors of antibiotics and
antibiotic resistance bacteria/genes, the interaction between adverse factors such as heavy metals and resistant bacteria,
investigations on ARGs diversity in specific inhabits and subsequently treatment processes are given. For example, the
ARGs in a dialysis water treatment system, an extremely oligotrophic environment, was detected and quantified, which
revealed the health risks that were neglected previously. On effective removal methods, a variety of conventional and
novel technologies have been reported including composting, anaerobic digestion, chlorination, and dielectric barrier
discharge, and UV based treatment. However, much more research is critically needed to establish the relationship
between the environmental and clinical resistant bacteria. Hopefully, this special issue will stimulate advances in this
direction in the near future.
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