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Key points

e A co-ordinated cross-government approach to research and implementation is
required across all sectors to contain and control antimicrobial resistance (AMR)

o Better collection and use of data at scale linked to health and economic impacts will
support progress across disciplines

e Policy makers and academics must work together to define the key questions and
develop evidence-based interventions that could work in practice

e The UK must continue to build capacity and support interdisciplinarity, ensuring that
we have the skills and the workforce needed to support translation.

e The UK is leading the way in developing new business models to incentivise the
development of new antibiotics

e The UK must continue to influence global research strategies and policy on AMR,
leading by example



Summary

The chair began by saying that the 2013-2018 AMR strategy and its refresh signalled the
government rising to the significant challenge of AMR. The UK can continue to lead in this
global challenge, reducing antibiotic usage, developing best practice, leading research,
building capacity, creating national and international networks, educating and informing the
public and influencing the international research and policy agenda.

Professor Jonathan Van-Tam outlined the vision of the refreshed strategy, where, by 2040,
AMR is contained and controlled. While much has been achieved, significant challenges
remain; the environment is still poorly understood in the context of AMR, practical clinical
and applied health research is needed to evaluate public health measures to drive down
infections; we must work with industry partners, with a pilot for a new model to take
antibiotics out of the normal reimbursement system imminent. A co-ordinated approach
across all sectors is needed. Research is critical to all of this.

Dr Jonathan Pearce outlined how in 2013 the MRC established the UK AMR Funder’'s
Forum to co-ordinate the UK’s research response to AMR. This bought together government
departments with all seven research councils, as well as the research community both
nationally and internationally.

The important areas outlined in the new strategy — reducing infection in humans, animals,
food and environmental systems, reducing the use of antibiotics and developing new
interventions - will rely on robust surveillance linked to health and economic impacts, so we
can understand the emergence of resistance, the impact of new interventions, and any
unintended consequences.

Gaps do remain in AMR research. Drug pipelines are slow and there is a pressing need to
understand and prioritise where, when and how AMR interventions work. UKRI, working with
our government partners, is well placed to address the formidable and growing challenge by
increasing co-ordination and co-operation with policy makers, international partners and
industry, and targeting our investment on key research priorities.

Dr Susan Hopkins endorsed the aim of moving from eliminating AMR to control and
contain. She outlined the “big strides forward” in the last five years in AMR-related human
health: whole genome sequencing, which has allowed researchers to “track and trace”
infection; big data, which is providing insights from every single patient in England; and
behavioural insights, which have shown a need to shift the focus away from behaviour
among individuals to the diverse practices, cultures and dynamics among health teams
across the world.

The public health requirements for making further progress against AMR are better data
linkage, combining data from hospital and the communities with genomics, human host
factors and molecular biology; understanding disease; developing control measures and
interventions. This work all needs to be underpinned by behaviour change and health
psychology.

Government can support this work by ensuring continued investment in AMR over the next 5
to 10 years, and longer, in the UK. Global investment is also needed; we must lead by
example, so we can bring G7 and G20 countries along with us.

Professor Mark Woolhouse emphasised that the long-term solution to AMR is not just
more antibiotics. Global human consumption of antibiotics is growing, with livestock
consumption growing faster. The UK government’s emphasis on actions and research
integrated across the human and livestock sectors is essential to making progress on AMR.

The emphasis on surveillance in the new strategy is welcome; you can’t monitor progress
against AMR without it. The challenge is joining up surveillance across these very different



sectors; if data is linked successfully it will show how AMR is moving between livestock,
food, the environment and humans. Currently cross sectoral transmission studies using
genomes have been unsuccessful because they are not large enough in scale. Research
access to routine surveillance data will be crucial for understanding AMR spread.

Government can support research by supporting bold, mission-oriented funding initiatives at
a large scale, with an integrated approach to both research and implementation. This would
see co-ordinated activities across multiple sectors, multiple disciplines and parallel linked
projects.

Professor William Gaze welcomed the increased emphasis on the environment in the
refreshed strategy and the UKRI response. Environment in the context of AMR means built,
farmed, natural, and within our own gut, the microbiome. We all live within it, hospitals,
primary care and farms are nested within it, and it is the medium through which transmission
occurs. It’s not just about AMR circulation in the environment; there is a two-way flow of
resistance to and from the environment. Progress has been made with initiatives around
ecology, evolution and transmission.

It is key to move on from describing AMR in the environment to quantifying how that
environmental AMR poses a risk of exposure, infection and transmission.

Government can support this work by providing further investment to understand drivers of
AMR from an environmental perspective. While it is right that the current emphasis is on
practices in low- and middle-income countries where the strength of the signal is high, the
processes in high-income countries are still important and provide a more controlled system
to which we have better access.

Professor Clare Chandler welcomed the recognition that AMR is a behavioural and wider
social problem; this is reflected in the amount of social science research in the cross-council
initiative and the new strategy. The key areas are social research on antibiotic use,
interventions and reducing on our reliance on antibiotics.

Antibiotics have become embedded in our productive society and are part of our political
economy. Individual interventions have limited impact because individual choice is limited by
an environment that dictates our lifestyles, diets and habits. These structures need
addressing; our reliance on antibiotics is generated by a quick-fix system that replaces
hygiene, infrastructure, and equality with antibiotics. A good example is in research that
suggests that we’ve come to equate medicines with care. People may not need an antibiotic;
they need legitimacy to rest, to take time off and recover from an infection, but an active and
large gig economy does not support this.

Government can support this work by continuing to support multidisciplinary research, and
collaborating with researchers on research, working together on what could be potential
feasible solutions. Bringing research from across different disciplines together with policy is
vital.

Discussion

Diagnostics: There was discussion on how to support GPs in making decisions about
antibiotic prescribing. Better diagnostics could support GPs in deciding to prescribe. There
are no diagnostic tests imminent that will support this process; having the bacteria does not
indicate whether you’ve got an infection and need an antibiotic. There is a need to
understand what it is about a person that dictates the consequences of not getting an
antibiotic. Work with big data is underway to support this by stratifying patients to see who
suffers poor outcomes. It was noted that there are new technologies for diagnostics, but
there is a public engagement and funding problem leading to poor uptake. There is also a
behavioural aspect, so we need a better understanding of the interaction between the GP



and the patient. It was also highlighted that an incentivisation mechanism to support the use
of diagnostics would also stimulate R&D in this area.

Partnership: The importance of key fundamental questions that still need to be answered
was stressed. Stewardship is heeded to ensure the quality of the questions and the potential
translation underpinning research. Academics should work with appropriate stakeholders in
securing research evidence to underpin “best practice” across government. It is difficult for
an organisation like DEFRA to give advice on environmental issues without supporting
evidence.

Infection prevention: AMR is global by nature and antibiotics are in some places a
substitute for poor hygiene and a lack of access to clean water and closed sewage systems.
In these places individuals frequently acquire drug-resistant bacteria, and there is a
perception of a wave of resistance coming towards certain countries. Vaccines have also
played a huge role in preventing infection. There is a lack of new vaccines for bacterial
infections in development, and it’s vital to support the vaccine research and development
pipeline.

Antibiotics and alternative therapies: The pipeline for new drugs is at risk of drying up
completely. There is a disconnect between research done in small companies and academic
laboratories, and hospitals getting new treatments. There is little support for getting a
disruptive device into a hospital, whereas if there is a partnership with a pharmaceutical
company, there’s an existing body of sales to support translation. It is difficult for SMEs to
attract investment. There was a suggestion for a global initiative from the world’s ten richest
countries to pay for new drugs. The new model for reimbursing antibiotics is promising.
While there is a need to support non-antibiotic drug development, the development of new
drugs, new vaccines, and new diagnostics are large-scale long-term solutions that are not
going to solve the problem in the short term.

Translation of research findings: While producing highly-cited research papers remains
important, translation is becoming a core activity and an increase in knowledge exchange is
taking place. UKRI is instrumental in this.

Research capacity: The UK does a great job in training PhD students but loses lots of
talented people because the postdoctoral period is unstable. There needs to be continued
support for interdisciplinary networks to strengthen research and development capacity. As
the pharmaceutical industry disinvests we are at risk of losing the skills, workforce and
expertise in bringing products through the antibiotic pipeline.

Concluding Statement: MRC executive chair Fiona Watt closed by welcoming the
refreshed plan. AMR is a fantastic example of the type of co-ordination, partnership and
integration that UKRI can achieve, she concluded. Under UKRI we are well-positioned to
tackle AMR by focusing on the key issues that have been raised in this discussion: better
data linkage, multiple interventions and mission-oriented research, and the building of
cohorts of researchers interested in AMR.
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