The global threat of antimicrobial resistance: science for intervention
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In the last decade we have witnessed a dramatic increase in the proportion and absolute number of bacterial pathogens resistant to multiple
antibacterial agents. Multidrug-resistant bacteria are currently considered as an emergent global disease and a major public health problem.
The B-Debate meeting brought together renowned experts representing the main stakeholders (i.e. policy makers, public health authorities,
regulatory agencies, pharmaceutical companies and the scientific community at large) to review the global threat of antibiotic resistance and
come up with a coordinated set of strategies to fight antimicrobial resistance in a multifaceted approach. We summarize the views of the B-
Debate participants regarding the current situation of antimicrobial resistance in animals and the food chain, within the community and the
healthcare setting as well as the role of the environment and the development of novel diagnostic and therapeutic strategies, providing expert
recommendations to tackle the global threat of antimicrobial resistance.
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In the last decade we have witnessed a dramatic increase both
in the proportion and absolute number of bacterial pathogens
presenting multidrug resistance to antibacterial agents. Orga-
nizations such as the US Centers for Disease Control and
Prevention (CDC), the European Centre for Disease Preven-
tion and Control (ECDC) and the World Health Organization
(WHO) are considering infections caused by multidrug-
resistant (MDR) bacteria as an emergent global disease and a
major public health problem.

The emergence of resistant microorganisms, either by mu-
tations or the acquisition of mobile genetic elements carrying
resistance genes, may take place irrespective of the presence of
antibacterial agents. It is the exposure to these drugs what
provides the necessary selective pressure for the rise and
spread of resistant pathogens. Therefore, the driving force
behind the increasing rates of resistance can ultimately be found
in the abuse and misuse of antibacterial agents, whether used in
patients and livestock or released into the environment. This is
no longer a medical issue. Antimicrobial resistance has become
a global health threat that will require the coordinated action of
many different stakeholders to tackle antibiotic resistance at its
very root.

The aim of the meeting organized jointly by B-Debate (Bio-
Cat) and the Barcelona Institute for Global Health (ISGlobal) in
partnership with the European Society of Clinical Microbiology
and Infectious Diseases (ESCMID) and the Spanish Network for
Research in Infectious Diseases (REIPI) was to generate debate
among the main stakeholders (i.e. policy makers, public health
authorities, regulatory agencies, pharmaceutical companies and
the scientific community at large) and come up with a coordi-
nated set of strategies to fight antimicrobial resistance in a
multifaceted approach. The meeting focused on three major
areas: antimicrobial resistance in animals and the food chain; in
the environment and the community; and within the healthcare

setting. Also discussed was the lack of new therapeutic options.

The widespread use of antimicrobial agents in animals and the

food chain constitutes an important source of antimicrobial
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resistance, although the impact of such use on human health
remains controversial [|]. Massive amounts of antibiotics have
been used as growth promoters as well as for prophylaxis and
the treatment of infections among farm animals and in aqua-
culture, increasing the selective pressure on both commensal
and pathogenic microorganisms that can spread to humans
through direct contact and via the food chain or indirectly from
the environmental pollution of farm effluents [2].

Interventions to limit the emergence and spread of resistant
bacteria in the animal setting may include the following: (a)
banning antibiotic use as growth promoters and limiting its use
for other nontherapeutic applications, (b) reducing the
dissemination of MDR bacteria through the food chain by
improving farm biosecurity and developing alternative treat-
ment strategies and increasing hygienic conditions and practices
along the food chain, (c) developing education programs, mainly
directed at veterinarians, farmers, and food handlers and (d)
linking surveillance systems on antibiotic resistance established
for humans and animals.

The European Food Safety Authority (EFSA) is playing an
essential role in detecting emerging risks in the area of MDR
bacteria within the food industry. Several proposals have been
made by EFSA for the harmonization of monitoring and
reporting of resistant bacteria, such as: (a) agreeing a
comprehensive set of antibacterial agents to be included in the
monitoring plans, (b) reinforcing antimicrobial resistance
monitoring in sentinel bacteria, (c) conducting active moni-
toring programs in healthy animals based on randomized sam-
pling plans and (d) harmonizing of epidemiological values [3].

Antibiotics that have become critical for human health
should be clearly identified and their use restricted to humans
only in order to avoid cross-resistance. In this respect, the
WHO has established a list of essential antimicrobial agents for
human use to be avoided in nonhuman interventions [4].
Compliance with the WHO recommendations, however, is
neither mandatory nor regulated. WHO has also initiated
different collaborative programs to tackle foodborne antimi-
crobial resistance through the promotion of national coordi-
nation and integrated surveillance, prevention and control of
antibiotic resistance in the food chain and the improvement of
awareness on antibiotic use and risk of resistance among vet-

erinarians and the food industry.

Antimicrobial resistance in the community has steadily been
increasing during the last decades, especially regarding resis-

tance to quinolones, carbapenems and third-generation
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