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Abstract: Antibiotics are vital in the treatment of infectious disease in both livestock and human
health and they are entering the environment continuously. In freshwaters antibiotics can reach
concentrations up to mg/L, but more commonly they occur in the low to sub μg/L range. They
selectively target bacteria and thus there is an increased likelihood for impacts on environmental
bacteria populations at levels well below that for effects on aquatic vertebrates. However, current
environmental risk assessment (ERA) frameworks of antibiotics, as required by the European
Medicines Agency guidelines 2006, adopts the use of one species of cyanobacteria only to represent
all bacterial diversity. The activated sludge respiration inhibition test (ASRIT), used to identify risk to
microorganisms in sewage treatment plants has also been proven to be insensitive for
antibiotics. Thus, there is concern that the ERA for antibiotics does not fully consider their potential
impacts on microbial community structure, function and resilience. In addition to the risk posed to
ecosystem function there is a global concern on antimicrobial resistance (AMR) development and the
associated risk to human health. It has been proposed that the risk of AMR development in the
natural environmental should be included in ERA but there is currently no standard experimental
methodology or framework to address this. Recently, a theoretical approach that makes use of
minimum inhibitory concentrations (MIC) of clinically relevant bacteria (CRB; using the European
Committee on Antimicrobial Susceptibility Testing (EUCAST) database) has been proposed to predict
no effect concentrations (PNEC) for AMR development (PNECR). To help define science-based
protection goals for antibiotics for use in a prospective ERA frameworks and to define safe discharge
concentrations for antibiotic production and patient use this presentation will review the publicly
available aquatic ecotoxicity data for antibiotics to assess the following: 1) the relative sensitivity of
commonly used taxa in aquatic ecotoxicity to antibiotics; 2) the value of extending the toxicity testing
to a more diverse range of bacteria species and: 3) how a PNECR relates to the PNEC derived for
surface waters (PNECSW) using standard ecotoxicity testing. This presentation will describe (i) the
output of this analysis of protection goal data and (ii) how the wider pharmaceutical industry are
addressing concerns with antibiotic residues associated with manufacturing operations.

