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Confronting antimicrobial resistance

Executive summary

Antimicrobials are the cornerstone of modern medicine that treat millions of people worldwide.

They are used in the treatment of minor and potentially life-threatening infections in humans

and animals. They are used in support of surgery and modern cancer therapies. Organisms that
become resistant to antimicrobials mean that treatments are less effective, causing harm to humans
and animals. Resistant organisms spread through people, animals, food and the environment,
creating a major public health threat.

In 2019 the UK published its 20-year vision for antimicrobial resistance (AMR). This set the
ambitious goal of ensuring AMR will be controlled and contained by 2040. To deliver on this vision,
the government committed to producing a series of 5-year national action plans. These will provide
sustained and ongoing progress towards achieving the vision’s ambitions for change.

The first 5-year national action plan for antimicrobial resistance, ‘Tackling antimicrobial resistance
2019 to 2024’; was an important step towards achieving this vision. The work carried out across
government led to progressive action towards reducing the negative impact of AMR in the UK
and globally. Successes of that plan included:

e further reductions in the use of antibiotics in food-producing animals
e the development of improved surveillance systems
e the piloting of new payment schemes for antibiotics on the NHS

This national action plan (NAP), ‘Confronting antimicrobial resistance 2024 to 2029’, builds

on the achievements and lessons of the first. It contains outcomes and commitments that will
make progress towards the 20-year vision for AMR to be contained, controlled and mitigated.
To confront AMR, the 2024 to 2029 national action plan has 9 strategic outcomes organised
under 4 themes. Action will be taken across all sectors (human health, animal health, agriculture
and the environment).

Theme 1 - Reducing the need for, and unintentional exposure
to, antimicrobials

This theme has 3 outcomes:

1. Infection prevention and control and infection management — this outcome aims to reduce
exposure to antimicrobials through a whole-systems approach to infection prevention and
control (IPC), improved diagnostics and treatment in different settings (humans, animals,
agriculture and the environment).

2. Public engagement and education — this aims to empower and engage the public on the risk of
exposure to antimicrobials.

3. Strengthened surveillance — this aims to improve understanding of AMR through capability to
measure, predict and understand how resistant microorganisms spread across and between
humans, animals, agriculture and the environment.


https://www.gov.uk/government/publications/uk-20-year-vision-for-antimicrobial-resistance
https://www.gov.uk/government/publications/uk-5-year-action-plan-for-antimicrobial-resistance-2019-to-2024
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Theme 2 - Optimising the use of antimicrobials
This theme has 2 outcomes:

4. Antimicrobial stewardship and disposal — this aims to improve the use of antimicrobials to
preserve future effectiveness.

5. AMR workforce — this aims to raise awareness with the workforce in human health, animal
health and agriculture to improve the optimal use of antimicrobials.

Theme 3 - Investing in innovation, supply and access
This theme has 3 outcomes:

6. Innovation and influence — this calls on the life sciences sector to prioritise the development
of new approaches to diagnose and treat infections, the development of vaccines to prevent
infections as well as the development new antimicrobials.

7. Using information for action — this aims to enable decisions to be based on robust
surveillance, scientific research and data sets to provide the best information for decision
making. This section also sets out the top research priorities from policy makers.

8. Health disparities and health inequalities — this aims to improve the information available
to identify where the burden of AMR is greatest. This will help to target future interventions
where they will have the greatest impact.

Theme 4 - Being a good global partner
This theme has the last outcome:

9. AMR diplomacy — confronting AMR is a worldwide problem that requires global action.
This outcome aims to fulfil the ambition to have sustained engagement via G7, G20 and
other multilateral groups, technical networks, and bilateral relationships that will contribute
to worldwide action on AMR.

The themes and outcomes of this plan will move the UK closer to achieving the vision to contain
and control AMR by 2040. In taking a One Health approach across people, animals, food and the
environment, this NAP aims to preserve the effectiveness of antimicrobials for future generations.
The evidence gathered over the next 5 years, including through research, will help strengthen
understanding of AMR as a fundamentally important issue and what works to address it.
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Figure 1: summary of the 2024 to 2029 NAP
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Confronting antimicrobial resistance

Introduction

The use of antimicrobials underpins modern medicine. Without effective antibiotics, even minor
surgery and routine operations could become high-risk procedures if serious infections cannot
be treated. Microorganisms which become resistant to antimicrobials, so-called ‘superbugs,” do
not respond or respond less well to available treatments. The emergence and spread of these
superbugs affects:

e global public health
e animal health
e food security
e the economy

e sustainable development

The threat of AMR

Antimicrobial resistance is undermining modern medicine

According to The King’s Fund essay What if antibiotics stopped working?, antimicrobials,
particularly antibiotics, save lives and add on average 20 years to life expectancy across the globe.
However, bacteria and other microbes can develop resistance to these medicines, which makes
treatment much more difficult. This phenomenon, antimicrobial resistance (AMR), is a threat across
all of medicine and undermines treatments that doctors, vets, their patients and the public have
come to rely on.

Effective antimicrobials should be considered as essential infrastructure for a functioning society
(see Chandler CIR, Current accounts of antimicrobial resistance: stabilisation, individualisation
and antibiotics as infrastructure. Palgrave Communications 5, 53 (2019)). They are not obvious,

in the way that other critical infrastructure like roads and railways are, and as such can be taken
for granted. Antimicrobials underpin our treatment of infectious diseases. They protect patients
with cancer, make childbirth safer, enable safe surgery and support the health and welfare of our
animals, including those raised for food. As drug resistance spreads, common infections and
injuries that were once easily treatable become harder, and in some cases impossible, to treat.

The rise of AMR

Drug-resistant infections arise when the microbes (including bacteria, fungi, viruses and parasites)
that cause them change over time, developing the ability to resist the drugs designed to kill them.
This genetic adaptation is driven by the exposure of microbes to antimicrobials in humans, animals
and the environment over time. The result of this genetic adaptation is that many antimicrobial
medicines — like antibiotics — are becoming less effective at treating certain infectious illnesses.

AMR is a natural phenomenon and a consequence of rapid evolution. It cannot be entirely
prevented, therefore the focus is on containing, controlling and mitigating it, as set out in the UK
20-year vision for antimicrobial resistance (that by 2040 AMR s effectively contained, controlled
and mitigated).



https://www.kingsfund.org.uk/insight-and-analysis/long-reads/nhs-if-antibiotics-stopped-working
https://www.nature.com/articles/s41599-019-0263-4
https://www.nature.com/articles/s41599-019-0263-4
https://www.gov.uk/government/publications/uk-20-year-vision-for-antimicrobial-resistance
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In Alexander Fleming’s 1945 Nobel Lecture, he delivered a prescient warning about the
development of resistance:

“It is not difficult to make microbes resistant to penicillin in the laboratory by exposing them
to concentrations not sufficient to kill them, and the same thing has occasionally happened
in the body.”

While AMR occurs naturally, it is accelerated when microbes are exposed to antimicrobials and
certain other ‘resistance-driving’ chemicals such as pesticides and heavy metals. When AMR
emerges the resistance genes can spread between microbes. Resistant microbes can spread
between humans, animals and through our shared environment, impacting the health of humans
and animals. For that reason, AMR is a One Health issue, requiring action across sectors.

AMR affects us all

People are already dying from drug-resistant infections and unless we act now, these deaths will
continue to rapidly increase. It is estimated that in 2019, 1.27 million deaths globally were caused
by infections resistant to antibiotics (see the Antimicrobial Resistance Collaborators, Global burden
of bacterial antimicrobial resistance in 2019: a systematic analysis. The Lancet 399, 10325, pages
629 to 655 (2022)). Much like the coronavirus (COVID-19) pandemic, AMR affects people in all
parts of the world; infectious diseases do not respect national borders. Due to the easy spread

of resistance, no one is safe until we all are.

We are all at risk of infections from drug-resistant bacteria. According to the UK country briefing
from the Institute for Health Metrics and Evaluation (IHME), there were an estimated 7,600 deaths
directly from infections resistant to antibiotics in 2019, similar to the number of deaths in the UK
due to stomach cancer, as well as 35,200 deaths as an indirect result of infections resistant

to antibiotics.

Figure 2 below shows the impact of infection and AMR in the UK. The chart shows that in the UK
in 2019 there were 87,500 deaths which involved bacterial infection and the number of deaths from
other underlying causes of death in the UK in 2019 were:

e self-harm - 5,620

e Dbreast cancer — 15,300

e Alzheimer’s disease and other dementias — 32,400
e |ower respiratory infections — 41,900

e tracheal, bronchus and lung cancer — 42,800

e chronic obstructive pulmonary disease — 43,900

e stroke - 50,600

® ischemic heart disease — 93,400

This data is intended to illustrate the large burden of infection in the UK but a direct comparison
cannot be made between the deaths which involved bacterial infection and the other underlying
causes of death. This is because some of the deaths for non-communicable diseases (such as
cancer) could have involved infection. For example, an individual whose underlying cause of death
was breast cancer might have died with an infection.


https://www.nobelprize.org/prizes/medicine/1945/fleming/lecture/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02724-0/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02724-0/fulltext
https://www.healthdata.org/antimicrobial-resistance/policy-briefings
https://www.healthdata.org/antimicrobial-resistance/policy-briefings
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Figure 2: impact of infection and AMR in the UK
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The length of each bar states the number of deaths by GBD cause and those associated with infection and AMR in 2019.

Source: IHME Global Burden of Disease (GBD) Study 2019.

People in the UK are directly affected by drug resistance every single day. AMR is already causing
people to suffer longer infections which are difficult to treat. If AMR continues to spread, some
infectious diseases, which in the UK would normally be simple to treat with an antibiotic, may
become significant new causes of iliness and death.

Case study: personal experience

The following is an excerpt taken from a digital story on YouTube told by Laila Hudson about
her experience of getting an antibiotic resistant infection while undergoing treatment for bowel
cancer.

“A sharp pain in my abdomen tore me abruptly from my sleep. | knew immediately something
was seriously wrong. This was not the first time we had rushed to the hospital in the dead

of the night. Toxic chemotherapy drugs destroyed not just cancer cells but healthy cells too,
giving rise to terrifying complications.

“My bowel had perforated, made weak from the powerful drugs that were supposed to be
keeping me alive, allowing bacteria to flood into my abdomen through my blood and around
my body. My immune system was fragile from the chemotherapy, meaning I'd had multiple
courses of lifesaving antibiotics over the course of my cancer treatment.

“But this time was different, they didn’t work.

“My infection was resistant to treatment. Life threatening sepsis set in. My temperature soared,
my blood pressure plummeted, and my heart pounded frantically in my chest as it pumped
the infection through my veins. The surgeon’s face was grave. Terror gripped every atom of
my being. The realisation that | might not wake up from this operation gripped me with an

icy shock.

“| awoke in the intensive care unit. Bone chilling fevers continued to plague me. While the
source of infection had been surgically removed, it would take time for the microbiologists

to identify an antibiotic that would work to fully clear my infection. The doctors offered little
reassurance, reminding me that my bacteria was highly resistant, that if the infection came
back they might not be able to treat it. Until then, | thought it was the cancer that would kill me.
Now | wondered whether a resistant infection might be a more imminent threat.”



https://ghdx.healthdata.org/gbd-2019
https://www.youtube.com/watch?v=3_kwgk3-AA4&t=16s
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Building on the successes of the first national action plan, the core of this plan to tackle AMR is
the need to protect patients, the public and the NHS. According to the Organisation for Economic
Co-operation and Development (OECD) health policy study on Embracing a One Health framework
to fight antimicrobial resistance, patients who develop resistant infections are more likely to develop
complications and on average spend more time in hospital. AMR increases morbidity and mortality
from infectious diseases, it places a demand on the finite resources of the health and care system,
therefore impacts the whole of the NHS. Effective antimicrobials also underpin food security, animal
welfare and the economy at large.

According to the above OECD health policy study, if we fail to take sufficient action, the costs
associated with treating resistant infections could compare to having a COVID-19 pandemic every
5 years.

Our efforts to tackle AMR complement other efforts to improve health outcomes, as set out in the
World Health Organization’s people centred approach to addressing AMR.

The UK response

AMR leadership

AMR is a complex problem, but we can do something about it. This NAP sets out the actions
that will be taken across the UK over the next 5 years to confront AMR. This NAP marks the next
step towards achieving the UK’s 20-year vision of a world in which AMR is contained, controlled
and mitigated.

The next 5 years represent a pivotal period in addressing the global threat of AMR. In a world
recovering from the profound impact of the COVID-19 pandemic, international collaboration and
preparedness for global health challenges have taken on an unprecedented importance. From 2024
to 2029, the UK is committed to playing a central role in the global effort to confront AMR by taking
a comprehensive approach that leverages the UK expertise and domestic experience.

The COVID-19 pandemic underscored the critical importance of global co-operation in tackling
biological threats. It showed that a co-ordinated, multilateral approach is essential to effectively
respond to emerging global health crises. AMR poses a similar, or perhaps greater threat,

and thus requires collaborative working with international partners to address this challenge.
The interconnected nature of AMR demands collective action, as no nation or sector can
address AMR in isolation.

UK progress to date

The UK was one of the first countries to establish a national action plan on AMR. Since then,
extensive progress has been made in raising the profile of AMR and directing resources to tackle
it. Since 2013, the UK has taken a One Health approach to tackling AMR, established with the
publication of the 2013 to 2018 AMR strateqy.

In January 2019, the UK published the vision for AMR to be contained and controlled by 2040.

The vision recognises that a global problem as significant and complex as AMR requires long-term
action, which must strengthen understanding of AMR itself and understanding of the measures that
work best to control it.

To deliver the vision, the UK committed to develop a series of 5-year national action plans.
The successes of the first national action plan include activity in all 9 ambitions. This NAP
builds on these successes and marks the second in the series of 5-year national action plans.


https://www.oecd-ilibrary.org/social-issues-migration-health/embracing-a-one-health-framework-to-fight-antimicrobial-resistance_ce44c755-en
https://www.oecd-ilibrary.org/social-issues-migration-health/embracing-a-one-health-framework-to-fight-antimicrobial-resistance_ce44c755-en
https://www.who.int/publications/i/item/9789240082496
https://www.gov.uk/government/publications/uk-5-year-antimicrobial-resistance-strategy-2013-to-2018

Confronting antimicrobial resistance Introduction

The first national action plan

The first 5-year national action plan for antimicrobial resistance built a secure basis for the

change required to fulfil the 20-year vision for AMR, with particular strengths in policy design,
implementation, monitoring and evaluation (see Patel J and others, Measuring the global response
to antimicrobial resistance, 2020 to 2021: a systematic governance analysis of 114 countries.

The Lancet Infectious Diseases 23, 6, pages 706 to 718 (2023)). The first NAP took a broad
approach that facilitated delivery of a wide programme of work to tackle AMR and strengthen
health security in the UK and globally.

Notable achievements have included:

* reducing human exposure to antimicrobials by more than 8% since 2014 (despite the pandemic
and an outbreak of group A streptococcus)

e piloting novel and innovative ways of evaluating and paying for antibiotics by the NHS
¢ publishing national IPC manuals in England and Wales (adapted from the Scottish IPC manual)

e publishing the Infection prevention workforce: strategic plan 2022 to 2024 in Scotland

e implementation of aseptic non-touch technique (ANTT) across healthcare services in Wales

e development of the antimicrobial data library portal to provide antimicrobial usage and
resistance data for the NHS in Wales — primary and secondary care

e advocating for more action on AMR on the global stage, including through the UK’s G7
presidency where commitments to tackle AMR were secured in communiques from health
ministers, finance ministers and environment ministers

¢ reducing the sales of highest priority critically important antibiotics (HP-CIAs) in food-producing
animals by 81% between 2014 (3.9 tonnes) and 2022 (0.91 tonnes)

e further reducing the use of antibiotics in food-producing animals (59% reduction between 2014
and 2022)

e investing £19.2 million in One Health surveillance through the Food Standards Agency Pathogen
Surveillance in Agriculture, Food and Environment Programme (PATH-SAFE)

Lessons learnt

Evaluation of the first national action plan

The national action plan published in 2019 was the first in a series of action plans intended to
achieve the 20-year vision for AMR. To inform future policy the Department of Health and Social
Care (DHSC) commissioned an evaluation of the first NAP, which was led by the National Institute
for Health and Care Research (NIHR) Policy Innovation and Evaluation Research Unit (PIRU) at the
London School of Hygiene and Tropical Medicine (LSHTM). See further detail about the evaluation
and its findings on the PIRU website.

PIRU focused on aspects of the NAP where evaluation may assist with identifying opportunities for
improvement of implementation of AMR policy.

In summary, PIRU’s evaluation found that:

e there have been a variety of AMR-related policy initiatives in the UK, but without
formal prioritisation
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https://www.gov.uk/government/publications/uk-5-year-action-plan-for-antimicrobial-resistance-2019-to-2024
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00796-4/fulltext
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00796-4/fulltext
https://www.publications.scot.nhs.uk/publication/7783
https://www.gov.uk/government/publications/veterinary-antimicrobial-resistance-and-sales-surveillance-2022
https://www.food.gov.uk/our-work/pathogen-surveillance-in-agriculture-food-and-environment-path-safe-programme
https://www.food.gov.uk/our-work/pathogen-surveillance-in-agriculture-food-and-environment-path-safe-programme
https://piru.ac.uk/
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e environmental health and diagnostics are areas where there are opportunities for big policy
wins to address AMR

e other countries, including Sweden, the Netherlands and Canada, have chosen different policy
directions, especially in water industry regulation, antimicrobial use, stewardship and diagnostic
implementation. With suitable understanding of each system’s context, the UK can learn some
implementation lessons from these policy comparisons

e the UK water industry has the opportunity to play a meaningful role in addressing AMR

e the UK’s human health data systems are positively regarded internationally, but veterinary health
and One Health data systems, and data linkage, lag behind

e improved data to inform AMR policy development is needed, including on appropriate
prescribing, the contribution of the food chain to AMR rates, and environmental monitoring data

(The above data is also from Glover and others, ‘Evaluation of the 2019 to 2024 national action
plan’, an unpublished draft report, not yet peer reviewed.)

Progress has been made in the past decade, since the publication of the UK’s 2013 to 2018 AMR
strategy, and in the delivery of the 2019 to 2024 NAP. However, there are areas to tackle AMR
where progress has been slow or where there is a need to apply more focus.

In some areas, slow progress has been due to a lack of evidence about ‘what works’. Some of

the challenging issues affecting the delivery of healthcare can be difficult to solve (for example, a
lack of evidence about the most effective interventions to reduce the incidence of Gram-negative
bloodstream infections and by extension the AMR burden associated with these infections). In
some areas, focus on and resources allocated to AMR have been insufficient to shift the dial,
reflecting its status as an ‘ignored pandemic’. This was compounded when, from 2020 onwards,
extensive effort and resource was (appropriately) diverted to the COVID-19 response. The COVID-19
pandemic has reinforced the cross-societal impacts of the spread of infectious diseases and
highlighted that urgent action needs to be taken.

Due to the long-term nature of the issue, and the fact that AMR occurs across a variety of
pathogens, it has proven difficult to ‘raise the alarm’ in the way seen during the COVID-19
pandemic, where a single pathogen was causing an acute threat to health security.

Lessons learnt from COVID-19

In December 2022, the UK Chief Medical Officers, government Chief Scientific Advisers, national
medical directors and public health leaders authored a technical report on the COVID-19 pandemic
in the UK, which includes 4 broad reflections throughout the report:

1. There were multiple strands of scientific work from different disciplines needed, and these had
to be integrated at considerable speed.

2. The UK was relatively effective and rapid at responding in areas in which we already had
strengths and substantial capacity, including in science and innovation, which could be
adapted and built on.

3. Science and medicine are international and pandemics by definition cross borders.

4. The engagement of policy makers and the public in the scientific insights was profound
and critical to the response.

11
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In December 2021, the Academy of Medical Sciences’ FORUM, DHSC and NIHR held a workshop
on lessons for AMR that could be learned from the response to the COVID-19 pandemic (see

the report from the Academy of Medical Sciences, Antimicrobial resistance research: learning
lessons from the COVID-19 pandemic). Figure 3 shows some notable themes from the discussion.
These themes are:

e diagnostics and surveillance, including:

¢ repurposing of COVID-19 testing infrastructure

* engagement with industry

e regulatory pathways

e technical innovations and public adoptions

¢ end to end focus with multi-stakeholder engagement
e therapeutics and vaccines, including:

¢ innovations in regulatory practice

e analysis of real-world and pragmatic trial data

® innovations in vaccine technology

Figure 3: notable themes from the learning lessons from the COVID-19 pandemic workshop

Diagnostics and surveillance Therapeutics and vaccines

Repurposing of COVID-19 testing
infrastructure

Engagement with industry Innovations in regulatory practice

Analysis of real-world and pragmatic

Regulatory pathways trial data

Technical innovation and

public adoptions Innovations in vaccine technology

End-to-end focus with
multistakeholder engagement

Like COVID-19, AMR is a public health challenge that requires urgent action and could, in time,
have an impact far in excess of that of COVID-19. The unprecedented response to COVID-19 —
including international focus, political commitment and public engagement — can and should be
learnt from to tackle AMR.

12



https://acmedsci.ac.uk/more/events/AMR-learnings-applied-from-covid-19
https://acmedsci.ac.uk/more/events/AMR-learnings-applied-from-covid-19
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About this national action plan
Underlying principles

In developing this NAP, consideration has been given to the need to take a collaborative approach
across the UK, maintain our One Health response, be a good global partner, reduce inequalities
and maintain resilience. These principles are explained in the following pages.

Taking a collaborative approach across the UK

Co-ordinated action between England, Northern Ireland, Scotland and Wales, and across sectors is
necessary to tackle AMR. Working together is prioritised because:

e there is a shared vision to contain and control AMR
e pathogens do not respect borders
e there are similar challenges in each part of the UK, and opportunities to learn from one another

Collaboration is facilitated through formal mechanisms such as the Common Framework on Health
Protection and Health Security as well as through AMR-specific structures.

Taking a One Health approach

According to the World Health Organization (WHO), One Health is an integrated, unifying
approach that aims to sustainably balance and optimise the health of humans, animals, plants
and ecosystems. It recognises the close links between the health of humans, domestic and wild
animals, plants and the wider environment (including ecosystems).

The approach mobilises multiple sectors, disciplines and communities at varying levels of society
to work together to foster wellbeing and tackle threats to health and ecosystems, while addressing
the collective need for clean water, energy and air, safe and nutritious food, taking action on climate
change and contributing to sustainable development.

Drug-resistant microbes can be found in people, animals, food and in the environment.

Through contact with other people, animals and the environment, these microbes and resistance
mechanisms can be transferred between and among different species, affecting the health of
people and animals, including companion animals, food-producing animals, and wildlife. It is vital
to take an approach which recognises this interconnectivity. According to the UN Environment
Programme (UNEP), a One Health approach means working collaboratively and inclusively across
sectors to improve outcomes for humans, animals and the environment.

In this NAP, when referring to working across ‘all sectors’, this includes human health and social
care, animal health, agriculture, food production and the environment. Unless otherwise specified,
activity in this document should be assumed to cut across several or all of these sectors.

Figure 4 illustrates the interactions which allow for the spread of resistance, demonstrating the need
for a One Health approach to AMR. These interactions are between:

e humans (including in hospitals and GPs, care homes and the community)
e human food
e animals (including food animals, companion animals and wildlife)

e the environment (including water, crops and land)

13


https://www.unep.org/resources/report/guide-implementing-one-health-joint-plan-action-national-level

Confronting antimicrobial resistance Introduction

It shows that the spread of resistance is facilitated through direct contact between:
e humans and the environment

e humans and animals

e animals and the environment

It also shows that resistance can spread through food when:

e food animals are eaten by humans

food animals are eaten by companion animals

e Crops are eaten by humans

e crops are eaten by animals

It also shows that resistance can spread through waste when:
e human waste is released into the environment

e animal waste is released into the environment

14
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Figure 4: the need for a One Health approach to AMR
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Being a good global partner

The UK has an established history as an international leader in tackling AMR. The UK is dedicated
to working with partners across the globe to ensure the efficacy of antimicrobials now and for
generations to come by drawing on UK expertise, including in the life sciences sector, and the
sharing of best practice to strengthen global capacity to tackle AMR. Actions to reduce AMR also
tie in with other health and development goals, including the sustainable development goals (SDGs).

The UK will continue to work with international partners to galvanise global action on AMR,
particularly through groups such as the G7 and G20 and with multilateral organisations including

UN organisations. Further information on our global commitments over the next 5 years can be
found in the ‘Outcome 9 — AMR diplomacy’ section.
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The UK recognises the importance of working with, and building capacity in, low and middle
income countries (LMICs) to tackle AMR. Through UK aid investments, the UK will continue to
assist countries in implementing effective strategies to address AMR within their health and care,
agricultural and environmental sectors. This aligns with the global commitment to equity and
ensuring that all nations have the tools and resources necessary to tackle AMR. Our investments
will include supporting early-stage priority research and innovation in underfunded areas via

the Global AMR Innovation Fund (GAMRIF) and strengthening surveillance systems through

the Fleming Fund.

Reducing inequalities

AMR impacts groups differently and the interventions required to meaningfully tackle AMR
must therefore be tailored to different groups, settings and circumstances. Efforts to tackle
health disparities and health inequalities are recognised for the first time in this NAP, with a
specific outcome (outcome 8) focused on better understanding and addressing disparities
in tackling AMR.

Just as AMR affects different groups within the UK differently, so too are its impacts unequally
spread globally. There are patients in many parts of the world who cannot access the antibiotics
and other antimicrobials they need. According to the Access to Medicine Foundation’s 2021
antimicrobial resistance benchmark, 5.7 million people die annually from treatable infections
because of this lack of access to medicines. This is sometimes described as an access or excess
trade-off. Lack of access to appropriate antimicrobials and fragile supply chains force the use of
suboptimal treatments, giving pathogens further opportunities to develop resistance and thereby
stoking the rise of resistant infections. Improving access to treatments, as well as strengthening
IPC programmes, will save lives and prevent resistance arising and spreading.

The UK will continue to invest in tackling AMR where it is most impactful and ensure that our
actions to address AMR to reduce the burden for the people who are more affected.

Resilience to a changing threat landscape

AMR is recognised as a key biological risk in the 2023 UK Biological Security Strategy (BSS).
The BSS sets out the vision that by 2030, the UK is resilient to a spectrum of biological threats,
including AMR. AMR is also captured as a chronic risk in the UK National Risk Register.

The UK government’s wider Resilience Framework sets out an approach to strengthen

the systems that provide resilience to risk, by focusing on a shared understanding of risks,
preparation and prevention, and a whole of society approach.

AMR and pandemic preparedness are interconnected challenges that require a holistic approach
at the local, national and international level. For example, the public health impacts of a pandemic
might be worsened without access to effective antibiotics. Conversely, AMR might be accelerated
if antibiotics are used indiscriminately to tackle a pathogen that is not well characterised.

Efforts to tackle AMR, including the responsible use of antimicrobials and implementing effective
IPC measures, as well as learning from COVID-19, will strengthen preparedness for the next
pandemic. Tackling AMR should be integrated into efforts to prepare for future pandemics,
including embedding a One Health approach in development of any WHO instrument on
pandemic preparedness.

Climate change is widespread, rapid and intensifying. Many infectious diseases are climate
sensitive, and climate change and AMR are linked emergencies. They are both One Health,
global issues with the highest burden falling on LMICs.
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~
Case study: AMR and climate change

There is evidence that climate change might worsen the impacts of AMR. The climate is
an important driver of patterns of infections, year-to-year variations in incidence (including
epidemics) and longer-term shifts in populations at risk.

Rising temperatures, water shortages, extreme weather and loss of biodiversity resulting from
climate change might all change the dynamics of the spread of infections and our ability to
prevent them.

The mitigation of both climate change and AMR requires:

e capacity building for local mitigation and adaption

e generation and dissemination of data

e public-private partnerships for new technologies and practices

¢ implementation research

® increased institutional commitment and co-ordination, and alignment of strategies

N\

Development and delivery process

This 5-year NAP, outlined in the following chapters, builds on the UK response to date and the
lessons learnt from evaluation of the first NAP, experiences during the COVID-19 pandemic and
best practice from international leaders. Further information on the development process and the
theory of change can be found in ‘Appendix A: NAP development’.

To confront AMR this NAP has 9 strategic outcomes, underpinned by 30 commitments that set out
the activity that government organisations will undertake to achieve the outcomes. The outcomes
and commitments were informed by extensive stakeholder engagement. Each of the commitments
starts ‘we will" — ‘we’ refers to government organisations (including departments and arm’s length
bodies) and the NHS in England, Scotland, Wales and Northern Ireland.

AMR is a broad issue, encompassing resistance developed by a wide range of microorganisms,
including bacteria, viruses, parasites and fungi. In line with the Interagency Coordination Group
on Antimicrobial Resistance (IACG) framework for action, this NAP incorporates action to address
resistance in all of these pathogenic domains. The focus will be on resistance to antibacterials
(antibiotics), which poses the greatest, immediate risk to public health.

In addition to government activity, the active participation of public and private sector bodies across
the human health, animal health and environment communities will be required to achieve the 9
outcomes. The support of the public as patients, consumers, animal owners and investors will also
be important in achieving the outcomes.

The following chapters take each of the 9 strategic outcomes in turn, outlining the commitments
underpinning each outcome and the rationale for each of them. Progress in delivering the national
action plan will be determined based on the delivery of these commitments.
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Theme 1 — Reducing the need for, and

unintentional exposure to, antimicrobials

Outcome 1 - Infection prevention and control
and infection management

By 2029, the UK takes a whole-systems approach to IPC and infection management in
all sectors by reducing unnecessary exposure to antimicrobials and preventing infections,
including identification, assessment, diagnosis and treatment of infections in an integrated
way across different settings.

This outcome has:
e 3 commitments:

¢ informed interventions

e the built environment

e waste minimisation and effective waste management
e 2 human health targets (see appendix B):

e target 1a: by 2029, we aim to prevent any increase in a specified set of drug-resistant
infections in humans from the 2019 to 2020 financial year baseline

e target 1b: by 2029, we aim to prevent any increase in Gram-negative bloodstream infections
in humans from the 2019 to 2020 financial year baseline

Tackling AMR requires a focus on preventing infection in humans and animals, therefore IPC is a
core element of this NAP. Reducing the burden of infection in the human population by optimising
IPC measures also improves patient safety. Prevention and control of infection in humans and
animals means less use of antimicrobials and thus lower risk of resistance developing and reduced
onward spread. When infection has not been prevented and needs treatment, ensuring the right
antimicrobial is prescribed (and taken as prescribed) is crucial to minimising risk of resistance.

Bacteria and other organisms know no borders, as the COVID-19 pandemic demonstrated.
Action to reduce infection burden to reduce risk of AMR must take place in both national and
international contexts, aligning with organisations and plans such as the WHO EURO Roadmap
2023 to 2030.

As also demonstrated during the COVID-19 pandemic, one of the main measures by which
infections can be reduced both in number and severity is through vaccines. Vaccines can reduce
the need for antimicrobial treatment and therefore minimise the selection pressures which cause
antimicrobial-resistant strains to emerge. As vaccines not only protect the individual person or
animal who has been immunised, but the whole community of which they are part, ensuring good
and equitable immunisation rates within the UK, as well as working with international partners to
improve coverage worldwide, is a fundamental part of our efforts to reduce AMR.
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In the UK, there has been work over many years in animal agriculture to reduce endemic

disease, with vaccination programmes playing a vital role in disease control. Initiatives such as
the Department for the Environment and Rural Affairs’ (Defra) Animal Health and Welfare Pathway,
support continual improvement by collaborating with farmers, vets, industry and the supply

chain to deliver benefits for animal health and welfare, farm productivity, food security, trade

and the environment.

Commitment 1.1 - Informed interventions

We will continue to improve IPC and biosecurity practices that are informed by the
latest evidence base and social sciences to minimise the potential for infection transmission,
including outbreaks, optimise the management of infections and reduce the need for

antimicrobial exposure.

IPC is a practical, evidence-based approach to prevent harm from otherwise avoidable infections.
It includes a variety of different measures, from handwashing to design and build of environments.
IPC interventions must be informed by research and evidence, including surveillance, to inform
tailored action against specific patterns of infection and resistance, ensuring efforts are maximised
and have the highest impact. There is variation in the infections responsible for the biggest burden
of disease in different parts of the UK, and IPC measures can and should be tailored to respond to
the different contexts. In addition to ongoing monitoring, the UK Health Security Agency (UKHSA),
National Services Scotland, Public Health Wales and the Public Health Agency (Northern Ireland)
each publish surveillance reports which help identify trends and any areas of concern, which can
then be addressed in the local context:

e [English surveillance programme for antimicrobial utilisation and resistance (ESPAUR) report

e  Scottish One Health antimicrobial use and antimicrobial resistance in 2021

e \Welsh antimicrobial resistance and prescribing surveillance and reports

e surveillance of antimicrobial use and resistance in Northern Ireland, annual reports

For human populations, the health system can influence the emergence and spread of AMR
through reliably applying measures to prevent and control infection and, when infection occurs,
responding and managing these with evidence-based care pathways that support the appropriate
(and timely) usage of antimicrobials in every day clinical care.

In veterinary and farm settings, ‘biosecurity’ is used to describe the application of IPC principles.
Biosecurity focuses on measures which reduce the risk of disease entering and spreading in
settings such as farms or veterinary practices. Good hygiene and husbandry practices are also
required to mitigate the risk of disease spreading from animals to their keepers.

Research, evaluation and analysis of current practices, environmental factors, and human
behavioural factors can inform which IPC interventions work best and where further work is
needed, in human and animal healthcare, community, social care and farm settings. A good
programme of informed interventions involves training of medical and veterinary healthcare
professionals, as well as education of patients and animal keepers.
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Commitment 1.2 — The built environment

We will prioritise IPC, the management of infections and biosecurity in the built environment,
ensuring an understanding of AMR is integrated into health and social care estate design,
veterinary practices and farm settings.

OO0

It is important that the design of health and care facilities, veterinary facilities, farm buildings
and abattoirs facilitates good IPC practices and that the quality and design of finishes and
fittings enable thorough access, cleaning and maintenance to take place.

For the human population, the healthcare environment can be a reservoir for organisms with the
potential for infecting patients. For healthcare associated infections (HCAIs) to be reduced, it is
imperative that IPC measures are ‘designed-in’ at the outset of the planning and design stages
of a healthcare facility and that input continues up to, into and beyond the final building stage.

Designed-in IPC for healthcare facilities means that designers, architects, engineers, facilities
managers and planners work with IPC teams, other healthcare staff, patients and visitors to deliver
facilities in which IPC needs have been anticipated, planned for and met. Similarly, when older
facilities are renovated or rebuilt, there is the opportunity to implement modern IPC measures

and improve design.

These design considerations are also essential for veterinary facilities, where HCAIs, including
MRSA, have been documented (see Weese JS and van Duijkeren E, Methicillin-resistant
Staphylococcus aureus and Staphylococcus pseudintermedius in veterinary medicine.
Veterinary Microbiology, 27, 140, pages 418 to 429 (2010)). Evidence-based IPC programmes
should be implemented in every veterinary practice, hospital and small clinic to protect the health
of animals, owners, and vet professionals.

In farm settings, careful consideration is needed to ensure the farm environment enables good
husbandry, biosecurity and biocontainment measures to take place. Considerations such as the
location of the farm relative to the community, structure and layout of the farm and procedural
biosecurity should be included in farm development and/or design.

Commitment 1.3 — Waste minimisation and effective waste management

We will implement effective waste management, wastewater treatment methods and
agrochemical stewardship to minimise dissemination of AMR and AMR-driving chemicals
into the environment.

< I

Addressing AMR in the environment is essential to reducing preventable, unintentional exposure
to antimicrobials and to slowing the emergence and dissemination of resistance. The UNEP 2023
report, Bracing for superbugs: strengthening environmental action in the One Health response to
antimicrobial resistance outlines 3 notable environmental dimensions of AMR:

e development of AMR in the environment: antimicrobials affect microbes in the environment
just as they do in the body. These environmental microbes can develop resistance if they are
exposed to antimicrobials, or other AMR-driving chemicals
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e AMR and the triple planetary crisis: AMR shares drivers with the main environmental issues
of this century — climate change, biodiversity loss and pollution and waste

¢ AMR transmission and spread in the environment: AMR can spread between humans, animals
and the environment by a variety of pathways, including recreational use of bathing waters (such
as swimming or surfing) and consumption of food or untreated water

Poor waste management and water treatment can lead to the transmission of drug resistant
microbes from humans, animals and plants into the shared environment. In order to reduce

AMR spread into the environment, stewardship initiatives to reduce pollution from hospital and
community wastewater, agricultural activities and antimicrobial manufacturing need to be developed
and implemented.

Attention is increasingly turning to water quality and the relationship between the environment and
public health, and the environment and animal health. The PIRU evaluation of the first NAP found
that co-ordination across the governments of the UK and with the academic community and the
water industry could be improved.

Several initiatives across the UK are in place to ensure that citizens know that the water

from their taps is safe to drink and that their sewage waste is properly managed and treated.
This includes regulation of water companies and monitoring of waterways, and so regulators

and water companies will play a vital role in this area. While these interventions are not all specific
to AMR, they will help mitigate resistance.

Examples of recent interventions that have been developed or implemented include:

e setting new legally binding targets to significantly reduce pollution from farming, wastewater
and abandoned metal mines (England)

¢ increasing monitoring of storm overflows from only 10% in 2015, to over 90% (England)

e establishing the Antibiotics and Pharmaceuticals Monitoring Programme to identify sources
of AMR driving chemicals in the environment (Northern Ireland)

e testing for antibiotic resistance in bacteria at bathing water sites and producing a publicly
accessible visualisation tool to present the data (Scotland)

e researching AMR genes and AMR driving chemicals in wastewater and sludge at different types
of wastewater treatment plants through the UK Chemical Investigations Programme (England)

e development of pilot AMR surveillance in river catchments through PATH-SAFE

Initiatives to support responsible agrochemical stewardship will also mitigate AMR. Pesticides,
including fungicides, play an important role in supporting crop production and food supply.
However, antifungal resistance in humans, which is in part driven by the use of fungicides, is
increasing globally (see Fisher and MC and Denning DW, The WHO fungal priority pathogens list
as a game-changer. Nature Reviews Microbiology, 21, pages 211 to 212 (2023)) and in the UK.
Fungicides must be used responsibly to reduce potential risk to public, environmental, or animal
health. Antifungal resistance is being driven by antifungal use in crop protection products and
fungal spores can be transmitted as airborne particles.

We are committed to minimising the risks and impacts of pesticides to human health and the
environment, while ensuring pests and pesticide resistance are managed effectively, including
through the uptake of integrated pest management and sustainable crop protection, in line with
Defra’s 25 year environment plan, the Welsh Minister’s natural resources policy, the environment
strategy for Scotland, and the goals of the environment strategy for Northern Ireland to protect
and enhance the environment for future generations.
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Outcome 2 - Public engagement and education

By 2029, the public are empowered and equipped to engage on and help address AMR
through an improved understanding of the scale and nature of the risk, and the individual
behavioural actions that can be taken to address it.

This outcome has:

e 3 commitments:
® public awareness and campaigns
¢ use of educational settings
* engagement guide

e human health target 2a (see appendix B): by 2029, we aim to increase UK public and healthcare
professionals’ knowledge on AMR by 10%, using 2018 and 2019 baselines, respectively

A collaborative approach is needed to solve AMR, with action taken by governments being only
one part of the solution. Action is also required from professionals and professional bodies, patients
or service users, the public, consumers and animal owners, the private sector and investors, and
the research community and academia. Many people fall into more than one of these groups — a
farmer or pharmacist could also be a pet owner and will almost certainly be a patient at some
point. Collaborations across sectors will aid the development of targeted strategies, engage the
public, and promote sustained behaviour change to effectively prevent AMR.

Stakeholders overwhelmingly called for action to increase public awareness in the call for evidence
on AMR. Public engagement is only one component of tackling AMR, which can be influenced at
personal and societal levels (see Smith E and Buchan S, Skewed perception of personal behaviour
as a contributor to antibiotic resistance and underestimation of the risks. PLOS ONE, 18, 11 (2023)).
Efforts on public engagement will be focused on that which is evidence-based and as effective

as possible.

Case study: Fleming Centre

The UK government is investing £5 million of seed funding into the Imperial College London
and Imperial Healthcare NHS Trust’s Fleming Initiative. This will make a major contribution to
the UK’s vision to contain, control and mitigate AMR, by co-locating diverse expertise and
centralising the role of civil society in addressing the crisis. It aims to deliver:

e world class laboratory, clinical and behavioural research to develop, incubate and test
innovations against AMR

® a unigue space to engage and involve the public in the past, present and future of AMR
research, enabling the development of solutions with buy-in from all

e evidence-led advocacy, convening power and policy work to drive impact
e aglobal network to tackle AMR, by linking with other centres around the world

The centre, a physical space, is intended to open in 2028, the centenary of Alexander
Fleming’s discovery of penicillin, on the St Mary’s Hospital site, in Paddington, where he
made the discovery.

22


https://www.gov.uk/government/calls-for-evidence/antimicrobial-resistance-national-action-plan-call-for-evidence
https://www.gov.uk/government/calls-for-evidence/antimicrobial-resistance-national-action-plan-call-for-evidence
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0293186
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0293186

Confronting antimicrobial resistance Theme 1 — Reducing the need for, and unintentional exposure to, antimicrobials

Commitment 2.1 - Public awareness and campaigns

We will launch and evaluate evidence-based campaigns to raise public awareness and
understanding of IPC, infection management, antimicrobial stewardship and AMR, informed
by surveys of public attitudes and adjusting content and approach to empower the public and

effect sustainable behaviour change.

The threat of AMR can be mitigated, but only with participation from all aspects of society.
The evidence base will be developed in order to tailor responses, harness the power of the
public, and elicit sustained behaviour change on AMR.

To inform what action is required to engage the public, and effect sustainable behaviour change,
understanding of the current public attitude and awareness of issues relating to AMR s required.
This will enable targeted activity that can measure the impact of future awareness-raising activity.
The call for evidence on AMR found that there is insufficient public awareness of AMR (95% of
respondents), with campaigns commonly suggested as a route to increase awareness.

During the COVID-19 pandemic, the public made a meaningful contribution to reducing the spread
of infection — see Antimicrobial resistance research: learning lessons from the COVID-19 pandemic
from The Academy of Medical Sciences. Self-care can be a powerful tool to empower patients.

It should, however, be noted that the PIRU evaluation of the first NAP cautioned against pushing
self-care without protecting access to formal health services. The response to AMR needs to be
sensitive not just to basic biology, but crucially to human behaviour. We are committed to testing
and learning from interventions that help educate and inform the public.

There is a strong track record of public health communication in the UK, but it is critical to continue
to adapt to the changing media landscape, including the spread of disinformation.

N
Case study: Keep Antibiotics Working

The Keep Antibiotics Working (KAW) media campaign was a multi-channel social marketing
and communications campaign developed in 2017. It focused on increasing awareness within
the general public and supporting general practitioners (GPs) in prudent antibiotic prescribing.
The campaign was subsequently adopted in Scotland, Wales and Northern Ireland.

The campaign messaging aimed to reduce patient expectation for an antibiotic prescription
and support confidence of GPs to prescribe appropriately. An evaluation of the KAW
campaign showed that campaign recognition increased significantly and achieved a higher
level of recognition compared to previous national antibiotic awareness campaigns (see
Gilham EL and others, Assessing the impact of a national social marketing campaign for
antimicrobial resistance on public awareness, attitudes, and behaviour, and as a supportive
tool for healthcare professionals, England, 2017 to 2019. Eurosurveillance, 28, 47, (2023)). In
addition, aspects of participant knowledge, awareness and understanding of AMR increased
significantly following the campaign. KAW also supported change among GPs with those who
were aware of the campaign reporting greater confidence to say no to most patients asking
for antibiotics. GPs who were aware of the campaign were also more likely to explain that
prescription of antibiotics for viral infections was inappropriate when asked for antibiotics by
a patient.
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In 2023, the KAW branding was used in Scotland to promote an ‘antibiotic amnesty’
campaign encouraging people to return unused antibiotics to the pharmacy rather than
sharing or keeping antibiotics. This shows the potential for the brand to be adaptable for
future campaigns, depending on need.

Commitment 2.2 — Use of educational settings

We will work with schools and educators to consider guidance and information on IPC
and AMR for use in all public authority educational settings.

©

AMR can, and will, affect us all — we will all experience infections at some point in our lives,
hopefully infrequently. Every day we all make choices about infection prevention (including hand
washing and food hygiene) and how we manage our own infections — many of us will look after
pets, travel abroad, swim in lakes and rivers, and choose how to invest our money.

Responses to the call for evidence on AMR indicated that targeting awareness-raising programmes
at school children could build future understanding and support for AMR action. If IPC, infection
management and AMR can be meaningfully presented in educational settings, then children may
be able to drive change in behaviours. This is especially important as some of those children will
grow up to be the next generation of doctors, nurses, other healthcare workers, scientists and
professionals. By ensuring that they are aware of, and have an interest in AMR, we will encourage
careers in the area, and can look forward to having a workforce where reducing AMR is forefront

in everyone’s mind.

AMR should not be siloed and ‘left to the experts’. We plan to empower young people on this issue,
which may disproportionately affect them. We need their buy-in to ensure that there are still working
antibiotics for future generations.

~
Case study: e-Bug

There are existing resources used in schools to support IPC efforts and respond to AMR,
including e-Bug, operated by UKHSA. This health education programme aims to promote
positive behaviour change among children and young people, through provision of free
resources for educators, community leaders, parents and caregivers, to ensure they

can contribute to preventing infection outbreaks and using antimicrobials appropriately.
The resources that e-Bug provides are evidence based and grounded in behaviour
change methodology.
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Commitment 2.3 - Engagement guide

We will publish an engagement guide covering communications approaches for AMR, which
has been co-created by and for government, civil societies and local partners, to improve
public understanding of the risk, and the individual actions they can take to reduce the spread

of infections.

AMR affects every aspect of society. Framing of this complex issue is essential, and there is
demand for clear, consistent messaging about AMR. Different communities seek their information
and health advice from a wide range of sources, including local government, community
organisations and local leaders.

An engagement guide focused on AMR would provide resources for use with a variety of
stakeholders, to share the most pertinent information and give people the knowledge they need

to change their AMR-driving behaviours and minimise their risk of infection to keep themselves and
their communities healthy. By taking a collaborative, outward looking approach, we will ensure the
guide is not limited to perspectives from government organisations but accurately reflects the needs
of, and is accessible to, end users.

This engagement guide will provide materials which support the delivery of the previous
2 commitments on public engagement and education.

Outcome 3 - Strengthened surveillance

By 2029, the UK will have an improved capability to measure, predict, understand and mitigate
the evolution and transmission of resistant microorganisms and genes, locally, nationally and
internationally and across and between human, animals, agriculture and environmental sectors.

This outcome has 2 commitments:
e optimising surveillance of infections and outbreaks, and response
e optimising surveillance to inform interventions

Surveillance is a vital tool in understanding the extent of and risks associated with AMR.

It provides essential data to allow the development of effective interventions and to detect and act
on outbreaks. It helps target efforts where they can make the biggest difference and provides the
data to inform modelling which can be used to predict the impact of interventions, future trends and
the health and economic burden from AMR. Information on infection incidence, antimicrobial usage
and AMR provided through surveillance programmes also helps to better understand mechanisms
of resistance and, when successfully integrated, improves understanding of the transmission routes
of AMR. A central aim of robust surveillance is longevity. Longstanding surveillance programmes
allow us to track trends over time, and to evaluate the impact of interventions. Extensive surveillance
is undertaken in the UK already, with regular reports published by the Veterinary Medicines
Directorate (VMD) and the public health agencies in England, Scotland, Wales and Northern Ireland.

Global surveillance databases, such as Global Database for Tracking AMR Country Self-
Assessment Survey (TFACSS), Global Antimicrobial Resistance and Use Surveillance System
(GLASS) and Animal Antimicrobial Use (ANIMUSE) facilitate access to a growing set of information
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and enable member states to benchmark progress. Reviewing data on AMR and antibiotic use can
be a motivation for behaviour change from practitioners to policy makers. Access to this information
can also help to identify gaps for capacity building and investment. The UK is supportive of the
global, collaborative effort to standardise AMR surveillance, in line with the WHO global action plan
on AMR.

Surveillance is also a significant enabler of high-quality research into AMR.

The PIRU evaluation of the first NAP found that there had been progress made in harmonisation
and integration of surveillance between sectors over the past 5 years, though some gaps remain.
Suggestions for ways to strengthen the surveillance systems in the UK included (but were not
limited to) extending standardised data collection to the environment, monitoring AMR in the healthy
population and facilitating data-sharing agreements.

~
Case study: PATH-SAFE

The rapid detection, identification and tracking of pathogens has always been fundamental to
public health but recent advances in DNA-based methods have massively improved our ability
to do this. Modern genome sequencing enables us to identify pathogen and resistance strains
rapidly and cheaply and use this to reconstruct chains of transmission and trace outbreaks to
their source.

The Pathogen Surveillance in Agriculture, Food and Environment (PATH-SAFE) programme,

a £19.2 million Shared Outcomes Fund research programme, aimed to pilot the development
of a national surveillance network, using the latest DNA-sequencing technology and
environmental sampling to improve the detection and tracking of foodborne human pathogens
and AMR through the whole agri-food system from farm to fork.

PATH-SAFE has explored the application of advanced genomic technologies to improve control
and reduce disease via routes such as:

e source tracking: working back from outbreaks in humans or findings in food to the source
of the infection or contamination and thus being able to remove this or mitigate its risk and
prevent future outbreaks (‘reactive control’)

e carlier detection: enabling more efficient detection of pathogens at an earlier point in the
chain and thus prevent the contamination of food or outbreaks (‘proactive control’)

This pilot project has taken a collaborative One Health approach (integrating human,

animal and environmental health), establishing shared technology platforms, common data
standards, methodology development and data generation in an innovative and dynamic way.
Data interoperability and shared best practice allows for the tracking of pathogens across
government departmental boundaries of responsibility and offers major efficiencies in terms of
future procurement and resource needs. Involvement of industry and academic stakeholders
in the PATH-SAFE programme, alongside government organisations, has strengthened the
research undertaken.

The PATH-SAFE pilots have pushed forward the evidence base for AMR in UK livestock
populations, generating new representative data on AMR in ruminants, while also trialling
new surveillance techniques and approaches. PATH-SAFE has demonstrated what can be
achieved in the One Health space with dedicated resource for co-ordination and
cross-departmental funding.
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Commitment 3.1 — Optimising surveillance of infections and outbreaks, and response

We will optimise surveillance processes through effective, standardised and integrated (where
possible) systems to detect, track and model infections and outbreaks or incidents, to monitor
antimicrobial usage (including quality of prescribing) and susceptibility, and to facilitate

cross-organisational responses to mitigate risks to patients and the public.

It is crucial to review and, when needed, improve, surveillance processes to better detect and
respond to outbreaks early and effectively. Improving data sharing across organisational boundaries
and ensuring standardisation of information will improve our capability to understand and respond
to infections, including resistant infections.

In the human population, the NHS will aim to measure the quality (in addition to quantity) of
prescribing. This will enable clinicians to take a more nuanced approach, rather than solely focusing
on the number of prescriptions issued. The nature of antimicrobial prescribing is changing with
increasing numbers of non-medical prescribers, greater utilisation of patient group directions

in hospitals and the community, and a shift from face-to-face prescribing to virtual and online
prescribing. A better understanding of who (and how) antimicrobials are prescribed to is vital.

Poor quality coding currently hampers efforts to evaluate quality of prescribing and there is room for
improvement. Therefore, the work to incentivise digital coding of diagnosis (set out in commitment
4.1), lays the vital foundation for quality improvement as well as providing intelligence on the ever-
shifting burden of disease and disease severity that determines clinical need for antimicrobials.

In animal health, all antibiotics must be prescribed by a veterinarian. As use of antibiotics in animals
continues to reduce, surveillance will improve understanding of other drivers of AMR through
humans, animals and the environment. This can only be achieved through integrated One Health
surveillance where data is shared between sectors, and a collaborative approach to mitigate the
spread is taken. This work was advanced by the PATH-SAFE programme, with future progress
expected through the BSS National Biosurveillance Network initiative.

Case study: Zambia One Health surveillance platform

DHSC'’s Global AMR Innovation Fund (GAMRIF) partnered with the global health non-profit
Foundation for Innovation New Diagnostics to work with the Zambia National Public Health
Institute and software engineers to launch a One Health surveillance platform for AMR.

This new data management system tracks and maps the emergence of resistance, in humans
and animals, forming the basis of national surveillance programmes, and enables the Zambian
government to make data-driven decisions. The platform ensures burden-free implementation
for health workers, no new data silos and long-term sustainability. It is also open source.

Zambia had several established data sources but previously lacked a systematic approach
towards the collection and analysis of this data. Furthermore, this new system made it even
easier to submit AMR data to the Global Antimicrobial Surveillance System, a WHO initiative.
The system improves disease surveillance beyond AMR by identifying and monitoring
outbreaks and enhancing clinical care. Following the launch, the platform is now being
implemented in other countries in Africa and Asia as part of DHSC’s Fleming Fund.
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Commitment 3.2 - Optimising surveillance to inform interventions

We will enhance technical capacity for surveillance across sectors (and associated analytics
and modelling) to inform intervention development, evaluation and application focused on areas
of greatest risk, including highest burden of AMR and (where possible) sharing information and

lessons to support personnel in all sectors to reduce AMR and its consequences.

OO0

One Health integrated surveillance will be used to inform effective interventions across sectors

to reduce AMR and its consequences. In order to acquire the best possible data, the aim is to
enhance surveillance by utilising techniques such as whole genome sequencing (WGS), modelling
and analytics. WGS can help improve the depth of data generated from isolates, thereby enhancing
routine surveillance, outbreak detection and outbreak response.

Modern sequencing technologies will be routinely used and provide the basis for more informative
genomic surveillance of AMR. These modern technologies include metagenomics and those that
provide longer sequence reads and therefore more complete information on the mobile genetic
elements of AMR transmission. Implementation of the latest analytical techniques for identifying
genes and mutations associated with AMR in WGS data will further improve the quality and
quantity of data available for surveillance.

When applied in global, national and local AMR surveillance, these tools have the potential to
improve understanding to support new policies and interventions, including novel diagnostic
methods to support informed antimicrobial use and vaccination strategies for better
controlling AMR.

To enable efficient and extensive use of genomic AMR data, the design and implementation of data
handling solutions will be explored. The design should accommodate complexities such as AMR
outbreaks caused by the same AMR-causing mobile genetic element transferred among different
pathogen species, or longer-term trends in AMR epidemiology. These should provide new or use
existing open standards, for the handling of AMR-related information, to facilitate working with
international partners and allow convenient and effective querying for surveillance and response
planning. Few countries offer large scale sequencing and analysis of AMR associated isolates so
UK data would provide vital insight into the molecular epidemiology of these infections and position
the UK to exploit the knowledge these new methods can provide.
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Theme 2 — Optimising the use

of antimicrobials

Outcome 4 - Antimicrobial stewardship and disposal

By 2029, the UK has strengthened antimicrobial stewardship and diagnostic stewardship

by improved targeting of antimicrobials and diagnostic tools for humans, animals and plants,
and improved the disposal of antimicrobials, informed by the right data, risk stratification
and guidance.

This outcome has:

e 3 commitments:
¢ clinical decision support
* appropriate prescribing and disposal
¢ behavioural interventions

e 2 human health targets (see appendix B):

e target 4a: by 2029, we aim to reduce total antibiotic use in human populations by 5% from
the 2019 baseline

e target 4b: by 2029, we aim to achieve 70% of total use of antibiotics from the Access
category (new UK category) across the human healthcare system

While all use of antimicrobials drives AMR, there is an opportunity to reduce inappropriate use
of antimicrobials occurring, for example, when antimicrobials are taken when they are not needed,
or when taken for longer than necessary.

According to the National Institute for Health and Care Excellence’s NICE guideline (NG15):

“The term ‘antimicrobial stewardship’ is defined as ‘an organisational or health-care-system-
wide approach to promoting and monitoring judicious use of antimicrobials to preserve

L H)

their future effectiveness’.

Antimicrobial stewardship (AMS) approaches are employed to manage the use of antimicrobials,
preserve their efficacy and minimise the emergence of AMR. Stewardship activities can be
undertaken by anyone and should be encouraged by everyone, not just by human and veterinary
healthcare professionals but also patients, animal owners, and the public. Similar principles apply
for stewardship in people and animals.

In animal health, AMS activities centre around veterinary professionals and animal keepers and
the commitments relating to stewardship in animals are therefore found in the ‘Outcome 5 - AMR
workforce’ section.

In farming, antifungal use in crops is an emerging issue for AMS. Antifungals and pesticides
are used for the benefit of plant health and help support food security. However, they differ to
antimicrobials used in human and animal health as they are not prescribed medicines and are
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applied directly to the environment. According to the UNEP 2023 report, Bracing for superbugs:
strengthening environmental action in the One Health response to antimicrobial resistance,
fungicide and bactericides use in agriculture has been increasing globally.

There are close links between humans, animals and the environment but reducing the consumption
of antibiotics in animals alone will not be sufficient to reduce the burden of AMR in humans.

The significant reductions in antimicrobial use in animals provides some benefit to the risk of AMR
in people, primarily by reducing foodborne disease but mostly mitigates the AMR threat to animal
health. According to the third UK One Health report, most antibiotics in the UK are consumed by
people (two-thirds) not animals, and human use drives AMR in bacteria in humans. Stewardship
interventions within other settings have a proportionally smaller impact on AMR compared than
those made within healthcare settings.

Case study: GAMSAS

Developed by the British Society for Antimicrobial Chemotherapy (BSAC) and led by experts

in antimicrobial stewardship (AMS), the Global Antimicrobial Stewardship Accreditation Scheme
(GAMSAS) initiative reviews, mentors and accredits hospital AMS programmes through a
robust assessment process. GAMSAS aims to establish centres of excellence in the UK

and around the world to tackle AMR by supporting the use of effective AMS.

GAMSAS is a quality-improvement focused, points-based accreditation scheme based

on standards for AMS and the supporting IPC and microbiology laboratory services. AMS
standards have been developed utilising published standards from around the world and
reflect what is feasible across both high-income countries and LMICs. GAMSAS strives for
a collaborative approach to stewardship globally, raising standards, sharing best practice,
and facilitating mentorship between communities.

GAMSAS aims to:

identify local areas of practice needing improvements and support
e develop regional networks to support the spread of good practice in AMS

e create awareness in healthcare payers and users of variation, and how this can
be addressed

e support practice and policy research aimed at improving AMS

e develop and supply educational resources to support AMS practice (via the Global
Antimicrobial Stewardship Partnership Hub)

Established in 2022, GAMSAS has now accredited the AMS programmes of 10 hospitals,
5in the UK and 5 overseas. BSAC has worked with AMS experts and teams in these
hospitals to assess their AMS systems, processes and practice via desktop reviews and
hospital visits. BSAC is currently working with hospitals in a further 10 countries and plans to
accredit a minimum of 20 hospitals in 2024 both in the UK and overseas. GAMSAS provides
a sustainable approach to AMS via 3-yearly re-accreditation, utilisation of a pool of AMS
experts across the world to support the assessment process and collaboration with partner
organisations to support access to accreditation across all healthcare economies.
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Commitment 4.1 - Clinical decision support

We will reduce avoidable human exposure to antimicrobials by supporting health and social
care teams with decision support, risk stratification tools and judicious use of diagnostic tests,
underpinned by improved diagnosis coding, to inform shared decision-making and target

antimicrobials to patients most likely to benefit.

©

This commitment signals an evolution of antimicrobial stewardship and the adoption of new ways
to safely reduce human exposure to antimicrobials. Enabling genuine shared decision-making is a
fresh approach for this NAP. Existing clinical guidance does not contain sufficient useful information
on the natural history of infection iliness, the prognosis of untreated infection, the benefits and risks
of antimicrobials or the alternatives to antimicrobials, to empower patients, enable shared decision-
making and reduce demand for and expectation of antimicrobials.

Clinical decision support tools are aids which can guide clinicians in the complex area of treatment
choices, especially when there is incomplete information, or in a busy environment. They can help
ensure healthcare workers access accurate and real-time information which allows for informed
decisions when prescribing antimicrobials. These tools can utilise large data sets, algorithms and
local resistance patterns to provide the best possible picture for healthcare workers deciding which
antimicrobial to prescribe (or not to prescribe).

Similarly, risk stratification tools (optimising the use of digital health information systems and
artificial intelligence) enable a nuanced take on the difficult decisions around when to prescribe
antimicrobials and, importantly, when not to. Being able to identify high-risk populations or
settings for AMR means surveillance can be targeted and guidelines adapted, resulting in better
stewardship. Helping clinicians in identifying the ‘threshold for treatment’ reduces unnecessary
prescriptions, and encourages a shift from ‘what to prescribe?’ to ‘whether to prescribe?’

Diagnostics form part of decision support, aiding both the identification of infection and subsequent
targeting of specific organisms. This can reduce unnecessary prescribing and overprescribing of
broad-spectrum antimicrobials, and directly benefit patients who get the right treatment. Ensuring
rapid, accurate diagnostic testing is available when and where needed is therefore necessary in
reducing incidence of AMR.

Reducing unnecessary antimicrobial prescriptions is a core undertaking of this NAP. Supporting
frontline clinicians in making the best choices regarding antimicrobial treatments, with decision
support and risk stratification tools, alongside adequate availability of diagnostic tests in community
and hospital settings, will create a clinical environment where the right antimicrobials are prescribed
only to those that need them, at the right time.
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~
Case study: artificial intelligence (Al) and digital tools

With the increasing digitalisation of the NHS, the next 5 years are crucial in terms of ensuring
AMR is embedded as a consideration in digital transformation. AMR interventions can be
hampered by poor implementation of digital systems and there is a need to adopt digital
technologies that enhance AMS practices.

Innovative digital tools to support prescribers’ decision-making are emerging, such as the
Scottish Antimicrobial Prescribing Group (SAPG)’'s Antimicrobial Companion app and the
MicroGuide app. These applications, and similar tools, may offer the opportunity to improve
patient outcomes and rationalise antibiotic prescribing.

Al could further support risk-stratification of patients and targeting of antibiotic treatment based
on available data. However, the implementation of Al tools would require the right data being
available in the right format to enable ‘big data’ analysis by Al. The effectiveness and safety

of Al for decision support depends on fully integrated digital systems with data governance
permissions to access a large data lake and apply this learning to optimise decisions for
individual patients.

Over the next 5 years, the focus in this space should be on research, evaluation and validation
of Al technology (taking advantage of the data infrastructure of the NHS). Further evidence on
acceptability to clinicians, clinical outcomes, and cost-effectiveness is needed, before routine
implementation in the NHS would be possible.

-

Prescribing and supply of antimicrobials for humans is increasingly undertaken in the UK by health
professionals other than doctors. Since 31 January 2024, antimicrobials have been available from
community pharmacies through the Pharmacy First service in England (following similar services
in Scotland and Wales). From 2026, all pharmacists will graduate with an independent prescribing
qualification. Providing tools to support antimicrobial treatment targeted only to patients who need
them is critically important for independent non-medical prescribers to optimise diagnostic and
therapeutic decision-making, as is continuing to monitor and evaluate the impact of these services
on antimicrobial use in the UK.

Commitment 4.2 — Appropriate prescribing and disposal

We will support health and social care teams to make decisions about the optimal selection
of antimicrobials, dose, route and duration of treatment for individual patients, with guidance
on spectrum of activity, route of administration, and alternatives in allergy or contra-indication

and support patients and health and care professionals to safely dispose of antimicrobials.

0O

The UK has a good record in the field of AMS, and this is something to build upon further.
There continues to be room for improvement in this area and it is important not to lose sight of
antimicrobial use as a driver of AMR. AMS comprises a number of core components including:

e correct diagnosis
e optimal drug

e correct dose
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e correct time

e correct route of administration
e optimal duration

e timely de-escalation

Prescribers and patients should also consider the safe disposal of antimicrobials.

Case study: monitoring of prescribing trends

Since 2020, Antimicrobial Resistance and Healthcare Associated Infection (ARHAI) Scotland
has closely monitored and reported trends in antibiotic use in primary care to assess the
impact of the COVID-19 pandemic on prescribing behaviour and antibiotic use in humans.

This assessment used near real-time monitoring of weekly trends in antibiotics used for
respiratory infection with reporting for action within NHS boards. ARHAI Scotland has
continued this regular monitoring and reporting to enable assessment of the impact of NHS
remobilisation from COVID-19 and generate evidence for optimisation of antibiotic prescribing.

This enhanced monitoring information is shared with partners to allow for early detection and
understanding of changes in antimicrobial prescribing practices to inform local and national
interventions and initiatives.

N\

The first decision for prescribers is whether an antimicrobial needs to be prescribed at all. Diseases
may present with symptoms similar to antimicrobial sensitive infections, but may in fact be viral

in nature, or of non-infective cause. Utilising the decision support and risk stratification tools, as
described above, will help clinicians ensure a prescription is appropriate.

If antimicrobial treatment is suitable for the patient, the next question is which one. Current
antimicrobial guidelines are available across the UK, and make recommendations for most
infections, with specialist advice available from microbiologists and specialist antimicrobial
pharmacists, as necessary. Commonly, broad-spectrum treatment is initiated until culture results
with resistance data are available for the patient. Ensuring cultures are sent is therefore an
important initial step in targeting treatment.

Penicillin allergy is a common contra-indication to the use of this critical class of antibiotics, forcing
clinicians to use alternative treatments, putting patients at increased risk of AMR or adverse effects.
Access to penicillin allergy de-labelling services is vital to ensure patients are not denied penicillin
treatments unnecessarily.

As set out above, rapid and accurate diagnostics are a leading factor in antimicrobial choice,
together with making real-time data available to healthcare workers.

Selecting the most appropriate route of administration is vital to ensure infection is treated effectively
while not putting patients at risk from unnecessary use of the intravenous or parenteral routes of
administration. Ensuring equitable access to outpatient parenteral antimicrobial therapy (OPAT)
services is also important, to optimise the efficient use of NHS resources and reduce the risk of a
prolonged hospital stay.
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The next decision to be made is about de-escalation of treatment, whether that is from a broad-
spectrum to a narrow spectrum drug, or from intravenous (IV) to oral treatment. This is a continuous
process, depending on the clinical condition of the patient, which can also be aided by systems
being put in place to prompt clinicians to consider de-escalation in their management plan for the
patient, for instance during the ward round.

The duration of treatment is often delineated in guidelines, which aids in ensuring adequate length
of treatment. However, growing evidence suggests shorter treatment durations than currently
recommended may often be appropriate (see Palin V and others, Shorter and longer courses

of antibiotics for common infections and the association with reductions of infection-related
complications including hospital admissions. Clinical Infectious Diseases, 73, 10, pages 1805 to
1812 (2021)). Further studies in this field are necessary and we may soon see shorter treatment
durations reflected in local antimicrobial guidance documents and prescribing support tools for
certain infections.

These decision choices are reflected under ‘Recommendations to prescribers’ in NICE guideline
(NG15), which also encourages prescribers to consider AMR in their prescribing decision making:

“When deciding whether or not to prescribe an antimicrobial, take into account the risk of
antimicrobial resistance for individual patients and the population as a whole.”

Digital and non-digital technologies play an important role in enabling timely clinical decision
support, and incorporation of user experience is vital as part of the development, validation
and evaluation process of these tools.

Commitment 4.3 — Use of behavioural interventions

We will use and apply evidence, including social and behavioural sciences, across all sectors
to better understand, develop and implement behaviour change interventions and disseminate
those strategies that are effective in bringing about improvement.

il L% J€

This commitment relies on the active participation of public and private sector bodies, including
investors, across the human health, animal health, the food chain and environment communities.
There is a central role for members of the public too, as patients, consumers, animal owners
and investors.

Case study: veterinary antimicrobial use behaviour change
in the UK

In the veterinary sector, the UK has been supporting changes in behaviour for several years
now and this has been central to the substantial reductions seen in antimicrobial use in animals
in the past decade.

The UK’s 59% reduction in the use of antibiotics in food-producing animals makes it one of the
lowest users of antibiotics across Europe, and the lowest of those countries with a significant
livestock farming industry. Impressively, this has been achieved through a voluntary, sector-

led approach, which has transformed attitudes and behaviours around antimicrobial use

and has resulted in antimicrobial stewardship becoming a principle which is embedded in

UK agriculture.
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Industry’s ownership of the issue (led by the Responsible use of Medicines in Agriculture
(RUMA) Alliance) has been critical, as well as the collaboration between industry and
government, which varies from the more widely implemented regulatory and enforcement
approaches seen in other countries.

Some of the fundamental principles of behaviour change which have enabled this
success include:

e avoiding unproductive blame and guilt
¢ making the issue relevant and salient
e using ‘regulation by reputation’

e using the right messengers

e following the incentives

Further lessons learnt from this approach can be found in Tackling antimicrobial use and
resistance in food-producing animals, a case study produced for the Food and Agriculture
Organization (FAO) of the United Nations.

Facilitating behaviour change across sectors to protect the use of antibiotics is challenging.

It needs to be easy for all involved to make the right decision about whether and how an
antimicrobial should be used. Importantly, misconceptions and misperceptions about infections,
AMR and AMS should be addressed across all sectors and all communities. Doing so depends
on evidence base for behaviour change interventions which support improved antimicrobial use
(informed by use of diagnostics and clinical scoring tools) and IPC practices. This will include
significant learning from the COVID-19 pandemic. Evidence will inform implementation of practical,
effective interventions to improve professional practice and public behaviours in the UK.

Outcome 5 - AMR workforce

By 2029, the UK’s human health, animal health and agriculture workforce and leadership
have the appropriate objectives, support and capabilities to tackle AMR, empowered by clear,
responsible governance and education.

This outcome has 5 commitments:

e health and social care training

e health and social care workforce

e health and social care governance

e veterinary workforce knowledge and skills

e systems to support animal health
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Commitment 5.1 — Health and social care training

We will further embed, and will require, the completion of appropriate IPC and AMS training for
all health and social care workers and students, to support implementation of best practice for
IPC and AMS in their setting and, for specialist posts, to provide career pathways to promote

skills retention and succession planning.

Success of this action plan depends on the practical application of its contents, which is in turn
dependent on successful training. Embedding best practice within the curriculum, at undergraduate
and post-graduate level, of those in frontline health and social care services is critically important.
Ensuring that training programmes instil not just theoretical knowledge but hands-on experience

in implementing IPC and AMS measures will improve IPC, infection management and antimicrobial
stewardship and build on the already substantial common awareness of these issues in the health
and care community.

In 1847, the Hungarian obstetrician Ignac Semmelweis introduced mandatory handwashing for
those who wanted to enter the labour room, resulting in a remarkable decrease in maternal deaths
from puerperal fever. The causative agent was still unknown, but the effectiveness of good IPC had
been proven over 175 years ago.

IPC is paramount to reducing the burden of AMR, and it is everyone’s business. Everyone working
in health and social care has a role to play in preventing the spread of infection within health and
care settings, including students and visitors. Ensuring that staff have the requisite skills and training
to implement and improve IPC practices is the responsibility of each employer.

Social care environments such as care homes have at times been overlooked in the arena of AMR
programmes, but they are important places where gains can be made to reduce levels of resistant
organisms. Poor antimicrobial stewardship in the social care setting not only affects residents but
also carries risk to the wider community, given the mobile nature of staff, visitors and residents.
According to the OECD health policy study on Embracing a One Health framework to fight
antimicrobial resistance, challenges involve:

e the vulnerability of residents to infections
e difficulty in IPC implementation compared with the hospital setting
e |imited access to rapid diagnostic testing

e preventative antimicrobial prescribing (which may be appropriate depending on context but can
increase risk of AMR)

e limited surveillance capabilities

(See the ‘Long-term care is an emerging priority area for tackling AMR with a great potential for
improvement” section of the ‘Addressing antimicrobial resistance’ chapter of the above OECD
policy study).

Similarly, institutional settings such as migration centres can be at risk of spread and outbreaks
of infectious diseases, including infections from geographic regions with high resistance
prevalence, and ensuring good IPC measures and AMS are in place in these settings is
important in reducing AMR.
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While some IPC measures are incredibly effective, further research is needed to gain an even
better understanding of where the focus of efforts should be. Carrying out high-quality research
into the effectiveness of current IPC programmes should also be encouraged, including the impact
of specific measures, to ensure time and effort is spent on informed interventions.

Commitment 5.2 — Health and social care workforce

We will implement a system-wide approach to strong IPC and AMS in health and social care
settings, aligning workforce planning with workforce needs and considering system-wide
capacity and capability to mitigate and respond to incidents.

©

A system-wide infection management approach, which includes IPC and AMS, will deliver

optimal outcomes for patients as well as improving the usage of antimicrobials. Investing in system
strengthening and supporting the workforce for AMS and IPC is a must for the NHS, with AMR
likely to increase the pressure on the system. While IPC measures may confer up-front costs,

they are likely to be cost-effective in the long term through the avoidance of downstream costs

of treating infections, especially resistant infections which typically lead to longer stays in hospital
(see the OECD health policy study on Embracing a One Health framework to fight antimicrobial
resistance) and more complicated treatment (see Manoukian S and others, Bed-days and costs
associated with the inpatient burden of healthcare-associated infection in the UK. Journal of
Hospital Infection, 114, pages 43 to 50 (2021)).

An infection management approach includes national, regional and local integration of AMR teams
with those working within IPC and those managing patients with mild and severe illness (including
sepsis). It includes prevention of infection, use of diagnostics and appropriate treatment (including
for resistant infections). Effective infection management is underpinned by data, education and
communication. This is illustrated in figure 5, below.

Figure 5: an infection management approach
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Delivery of high-quality healthcare requires consistent training across specialisms, including public
health, microbiology, epidemiology and pathology. There is also a need to embed IPC and AMS
as everyone’s job rather than leave it to specialists alone. The COVID-19 pandemic demonstrated
that all healthcare professionals benefit from some expertise in managing infections. It is critical

to embed infection management capability widely across the NHS and care settings as infections
are a common reason for seeking help as an emergency, being admitted to hospital, being
admitted to intensive care and dying in hospital. An informed workforce will ensure that resources
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are appropriately allocated according to risk, with the impact of infections not limited to individual
patients but affecting public health at large. Role-specific training will be critical to empowering all
staff groups, including physician assistants and pharmacy technicians, to implement IPC and AMS
principles according to their specific roles and responsibilities.

A crucial element to improving appropriate and timely usage of antimicrobials in patients with

both mild and severe infections is the development of useful clinical pathways that assist in the
management of patients with suspected infection. Taking a system-wide approach is essential to
ensure that evidence-based, practical interventions can be introduced across settings, including
community care as most resistant infections are acquired in the community (see Manoukian S and
others, Bed-days and costs associated with the inpatient burden of healthcare-associated infection
in the UK. Journal of Hospital Infection, 114, pages 43 to 50 (2021)).

Commitment 5.3 — Health and social care governance

We will support appropriate systems for leadership and governance responsibility for infection
management, AMS and IPC in health and social care providers and commissioning bodies.

©

The actions within this NAP focus specifically on AMR but reducing AMR must be embedded
throughout the healthcare system. We need to put the right structures in place to centre infection
management, AMS and IPC in our health and social care delivery. Efforts to tackle AMR in
healthcare settings should not heavily rely on individual ‘champions’ — this is not a sustainable
solution to this substantial threat.

All sectors can and must be involved in the work of reducing the number of infections, with
social care, primary care and hospital care all potential places where transmission may occur.
It is vital that all commissioners in these sectors ensure that effective and structured AMS and
IPC programmes are in place. Appropriate systems for leadership and governance will enable
implementation of clear policies and procedures, allocation of appropriate resource, effective
monitoring and evaluation, and resilience to evolving threats.

We will work with the Care Quality Commission (CQC) and other regulators to support providers
of health and social care services to meet their obligations, as set out in regulations (including the
Health and Social Care Act 2008: code of practice on the prevention and control of infections in

England).

Commitment 5.4 — Veterinary workforce knowledge and skills

We will work alongside the veterinary profession to ensure that they have the necessary

data, knowledge and skills so that veterinarians are empowered to advise on good

husbandry and animal management strategies for disease prevention, prescribe antimicrobials
responsibly, and, where appropriate, recommend evidence-based alternative treatments in

place of antimicrobials.

O
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~
Animal health targets

This NAP sets targets for antimicrobial use in humans but there are already targets in place for
different animal sectors, as set out by the RUMA (Responsible use of Medicines in Agriculture)
Alliance. The current sector targets cover the period from 2021 to 2024. These are tailored to
the features of each sector:

e for those sectors where there is still limited data (for example, ruminant sectors beef, dairy,
calves and sheep), the focus is on:

e understanding and benchmarking use
* engagement between farmers and vets
e the development of health plans

e for those sectors where there is sufficient data and room to set targets (for example, pigs
and gamebirds), the focus is on achieving specific antibiotic use reductions (30% in pigs
and 40% in gamebirds)

e for sectors where there are already low levels of antibiotic use (for example, salmon, trout,
laying hens and poultry meat), the focus is on maintaining these lower levels, despite
potential biosecurity challenges and environmental or market factors

e across the sectors, there will be efforts to improve farmer and vet training on antibiotic
stewardship, increase vaccine uptake, and increase the uptake of health planning and
governance to ensure that highest priority critically important antibiotics (HP-CIAs) are
only used as a last resort

The collection and collation of antibiotic use data is crucial for monitoring antibiotic use

in animal sectors nationally, identifying changes and trends, and exploring any changes.

The ruminant sectors are aiming to increase the availability of antibiotic use data by
encouraging the use of the Agriculture and Horticulture Development Board (AHDB) Medicine
Hub and equivalent initiatives across the UK. Medicine Hub, launched in 2021, is a centralised
antibiotic use data collection system. It has captured over 6,500 farm-level data sets so far.

The hub is a central collation point for antibiotic use data in ruminants, compatible with a wide
range of antibiotic use data collection systems and with a range of existing industry software.
The PIRU evaluation of the first NAP emphasised the need to continue improving the availability
of antimicrobial use data in animal sectors.

When the current sector targets end in 2024 the industry has committed to create a new set
of ambitious targets.

N

In the animal health sector, there has been a focus on reducing exposure to pathogens and
improving prescribing practices by veterinary professionals, underpinned, where appropriate,

by diagnostic tools. In the UK, many stewardship initiatives have been sector led, centred around
collaboration between farmers, vets and government organisations. This has led to sustained
behaviour change and significant decreases in animal antimicrobial use.

Antimicrobials are essential for veterinary professionals to treat infections and infectious diseases

in animals under their care. Antimicrobial stewardship is therefore critical to preserve the availability
of effective antimicrobials for animal health. Vets are the gatekeepers of antimicrobial use in animals.
Responsible prescribing in the animal sector will help preserve the efficacy of critical medicines
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for humans and animals. Responsible prescribing is underpinned by evidence-based guidance,
clinical decision tools, surveillance data and emerging research on AMR and behaviour change.
Prescribing can be avoided through good animal husbandry and prevention tools such as vaccines.

~

Case study: Arwain DGC

Arwain DGC is a collaborative AMS initiative in Wales led by Menter a Busnes with

project partners lechyd Da, Welsh Lamb and Beef Producers, the University of Bristol and
Aberystwyth University. The Arwain Veterinary Prescribing Champions (VPC) network has
brought vets from 90% of farm or mixed practices in Wales together since 2020 to participate
in a programme of training in responsible veterinary medicine use alongside discussion groups,
peer learning, workshops, webinars and other in-person and online events.

The VPC network has designed and implemented antimicrobial stewardship interventions
within vet practices. The VPC network has worked together with Aberystwyth University

and other Arwain DGC project partners to develop 2 national antimicrobial stewardship
interventions for the profession aimed at supporting practising vets to prescribe responsibly
and develop strong working relationships with their farmers to ensure antimicrobials are used
as prescribed.

The code of prescribing conduct is a voluntary code of conduct intended to drive positive
change within Welsh farm vet practices, to ensure consistency and accountability in prescribing
and to signpost farming clients towards practices that are actively engaged with responsible
antimicrobial use, the VPC Network and the Arwain DGC program.

The network has also produced practical, useable clinical guidelines for 6 significant diseases
in cattle and sheep:

e watery mouth (E. coli enterotoxaemia) — sheep

e jointill (neonatal polyarthritis) — sheep

e |ameness (scald, digital dermatitis, CODD) — sheep
e bovine respiratory disease — cattle

e neonatal diarrhoea — cattle

e mastitis (selective dry cow therapy) — cattle

By combining the practical experience of clinical farm vets with literature reviews conducted

by academics at Aberystwyth University, these clinical guidelines were launched in 2023 and
are set out in a range of resources, including quick reference guides as a practical, on-farm
resource for vets, in online documents, which include the underpinning literature reviews and in
treatment planners, which farmers and vets can complete together for display to all farm staff.

N

This NAP will build upon the successful reduction of antibiotic use in animals over the past decade,
including expanding stewardship work to the companion animal and equine sectors. In 2023,

an online training initiative was launched, providing over 20 hours of continuous professional
development relating to improving how antibiotics are used in dogs, cats and horses (funded by the
VMD) - including practical modules looking at different diseases and conditions where antibiotics
are used and modules on diagnostics, behaviour change and infection control. This complements
other recent companion animal initiatives.
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The voluntary collaborative approach taken by the UK to reduce antibiotic consumption in

animals was led by the RUMA Alliance, an independent non-profit group which aims to promote
the highest standards of food safety and animal welfare. RUMA'’s Targets Task Force (TTF),
composed of a specialist farmer and vet representing each livestock sector, developed sector-led
targets for each sector by studying their systems closely and identifying opportunities for improved
antibiotic use and antibiotic reduction. Targets set in 2017 led to a 52% reduction in antibiotic use
and a 79% reduction in highest priority critically important antibiotic (HP-CIA) sales for UK food-
producing animals.

Commitment 5.5 - Systems to support animal health

We will support the veterinary profession, the livestock and aquaculture industry, retailers
and/or processors and animal keepers to ensure animal health and welfare is protected
and that animal keepers have the necessary knowledge, skills and data to implement
measures to prevent and control disease and infections, reducing the need to treat animals

with antimicrobials and, where antimicrobials are necessary, adhere to responsible use and
disposal practices.

O

Farming is an important industry in the UK, representing more than £14.7 billion and more than
72% of its total land area, according to Defra farming and environment evidence packs. In addition,
it is the source of high-quality food for our population and a principal component of the UK

trade market.

The UK has made huge strides in reducing the use of antibiotics in animal production, through
tailored sector-specific approaches, improving husbandry and adopting disease prevention
measures to reduce reliance on antibiotics. This collaborative voluntary approach with sector-
led targets has resulted in a change of culture of antibiotic use in farming, with AMS now firmly
embedded in UK agriculture.

Pivotal to this is supporting animal health and welfare, which reduces the need for antimicrobials.
This can be done through improved husbandry, biosecurity and animal IPC. The Animal Health
and Welfare Pathway is one example of an initiative to support farmers. The pathway will help to
support this commitment by reducing endemic disease in cattle, pigs and sheep to reduce the
need for antimicrobials. Programmes may involve diagnostic testing, veterinary advice, vaccination,
improvements to on-farm management and active management planning. The PIRU evaluation

of the first NAP reinforced the value of initiatives that facilitate engagement between farmers and
veterinarians, and the international component of the evaluation found novel policy experiments
aligning farmer and veterinarian goals in the Netherlands. More information will be available in the
PIRU beef cattle report, due to be published on the PIRU website.

Current efforts to reduce AMR in animals have focused mainly on food-producing animals.
However, in 2023, according to Pet ownership in the United Kingdom (UK) 2012 to 2023 published
by Statista, 57% of UK households owned a companion animal. The principles of responsible

use of antimicrobials applies to the companion animal and equine sectors as much as to food-
producing animals. It is therefore essential that veterinary professionals and animal keepers

of companion animals and equines have the appropriate guidance in place to make informed
decisions about antimicrobial use.

M


https://www.gov.uk/government/publications/farming-and-environment-evidence-packs-latest-editions
https://www.gov.uk/government/publications/animal-health-and-welfare-pathway
https://www.gov.uk/government/publications/animal-health-and-welfare-pathway
https://piru.ac.uk/
https://www.statista.com/statistics/308235/estimated-pet-ownership-in-the-united-kingdom-uk/

Confronting antimicrobial resistance Theme 2 — Optimising the use of antimicrobials

There are lessons to be learnt in reducing antimicrobial use between different sectors. For example,
when implementing services that allow community pharmacists (the private sector) to supply
antibiotics to humans, there is an opportunity to learn from the collaborative, voluntary approach
taken to improve antimicrobial use in the veterinary sector.
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Confronting antimicrobial resistance

Theme 3 — Investing In innovation, supply

and access

Outcome 6 - Innovation and influence

By 2029, the life sciences and technology sector (including government, public and private
sector organisations) are actively engaging and responding to the demand for new tools,
technologies and interventions for tackling AMR.

This outcome has 4 commitments:
e AMR solutions

e subscription models

e overcoming market barriers

e improvement and adoption

Commitment 6.1 — AMR solutions

We will work across the public sector, regulators, academia and industry to fund and deliver
innovative scientific research to develop vaccines, diagnostics, antimicrobials and alternative
therapies (including bacteriophage, polyclonal antibodies and host-directed therapies), which

meet UK and global needs.

Antimicrobials are the only tools that reliably treat infections in humans and animals, but resistance
is outpacing the development of new antimicrobials. There has been no new class of antibiotics
since the 1980s. Alongside the development of new antimicrobials, a range of other tools to tackle
resistance is needed. AMR is a complex problem and there is no single, technological solution for it.

The discovery and development of a range of new products for preventing, diagnosing and treating
infection is essential to combat AMR and ensure we can continue to treat infections and protect
public health and animal welfare. The products we need include:

e vaccines to prevent the emergence of infection
e diagnostic tools to identify infections and inform appropriate infection management
e new antimicrobials to treat resistant infections in people and better target treatment

e novel alternative, evidence-based therapies, such as bacteriophages
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Science, Innovation and Technology Committee findings on the
antimicrobial potential of bacteriophage

In February 2023, the Science, Innovation and Technology Committee (SITC) launched an
inquiry into the antimicrobial potential of bacteriophages. Bacteriophages — or ‘phages’ — are
viruses that can kill harmful bacteria but do not harm humans. The inquiry examined evidence
on the safety and effectiveness of phages and the barriers to their development and use.

The inquiry found that:

e phage safety and effectiveness had been shown using observational clinical studies,
but further research on phage biology and interactions is needed

® increased investment into phage research would enable more robust studies to be
performed and higher quality clinical data gathered

e thereis a ‘translation gap’ between phage research and the application of phages in
clinical settings

e phage manufacturing within the UK must meet the high standards for pharmaceutical
manufacturing set out in good manufacturing practice (GMP)

e phages could be useful tools across sectors, responding in a One Health way

The government response to the SITC report on bacteriophages was published on
1 March 2024.

The commitments in this section of the NAP lay the groundwork to develop a suite of tools
(rather than focusing on a single technology) which will contribute to addressing AMR. As set
out elsewhere in this NAP, we also need to apply genomic medicine tools to identify and protect
vulnerable patients from harm from antimicrobials and digital technologies to promote optimal
prevention, diagnosis and treatment of infections.

In addition to supporting the development of these tools, demonstrating their value through
strengthening the evidence base for the economics of AMR is essential. Greater understanding
of the societal value of new vaccines, therapies, diagnostics and other tools, beyond the benefit
to the individual recipient, will support effective decision making over the next 5 years. This area
is highlighted within our top 10 research priorities, set out in the ‘Outcome 7 — Using information
for action’ section.
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N
Case study: Open Innovation AMR

UKHSA supports open and collaborative work on AMR by offering its expertise and facilities
to researchers. An infrastructure award from NIHR, Open Innovation AMR, supported the
development of new facilities to enable evaluation of a range of interventions. UKHSA has
capabilities in its Porton Down facility which can be accessed by AMR researchers, in
academia and industry, including:

e a screening cascade for evaluation of novel antimicrobial therapies

* a unique facility to investigate the role of the built environment in transmission of AMR and
the effectiveness of IPC procedures

UKHSA offers a screening cascade which can be accessed for the testing of traditional

and non-traditional therapeutic approaches against multidrug resistant bacteria, fungi, and
viruses. Expertise can also be applied to the evaluation of new diagnostics and antimicrobial
susceptibility tests. Visits by students, post-doctoral researchers or staff to Porton Down

are supported, and training is provided in the microbiological techniques used in screening
therapies for antimicrobial activity against a large library of multidrug resistant clinical isolates.
Work under this programme has resulted in 5 patent filings for novel therapeutics and
diagnostics, with a company established to commercialise the lead technology for rapid
antimicrobial susceptibility testing (iIFAST Diagnostics).

The UKHSA Porton Down facility contains a full-scale, fully functional modular ward which was
designed according to current UK guidelines and built to simulate a real-life clinical setting.
The facility has a 4-bed ward and isolation rooms with dedicated heating, ventilation and air
conditioning systems, realistic water and drainage systems and appropriate surfaces, fixtures,
fittings and furnishings. This enables us to study how hospital facilities can be designed and
operated to improve IPC and reduce transmission of antibiotic resistant infections, contributing
to improved antibiotic stewardship. A range of studies are underway with collaborators looking
at methods to control transmission of infections through fomites and aerosols, pathogen
spread through hospital water systems and developing IPC guidance on hospital laundry

and safe decontamination of linen.

-

Commitment 6.2 - Subscription models

We will implement purchasing arrangements for new antimicrobials that de-link the price paid
for antimicrobials from the volumes sold, monitor and evaluate impact, and advocate for the
wider use of these ‘subscription models’ in other countries.

©

There is a need to address the urgent issue of bringing new antimicrobials to market. Investment in
novel antimicrobials is widely seen as commercially unattractive by industry. The high research and
development costs and low returns (due to restrictions in use to slow down resistance) have led to
market failure.
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AMS (prescribing the right antimicrobial to treat the right pathogen at the right time), which is critical
to preserve the effectiveness of new products, often means that new antimicrobials are used very
little in the first few years after they have received marketing authorisation. Therefore, companies
do not see the return on investment that they can with other innovative products where uptake is
encouraged rather than restricted.

NHS England and NICE launched a pilot project in July 2019 to test a payment mechanism that
de-linked the price paid for antimicrobials from the volumes sold, using a NICE-led healthcare
technology assessment. In 2022, the evaluation process was completed and, in a global first,
subscription style contracts were awarded in July 2022. The pilot provided the first health
economic quantification of the full value of 2 antimicrobials, capturing the population health
benefits that extend beyond the benefits for people receiving the drug. In light of lessons learnt
from the subscription model pilot project in England (NICE and NHS England), proposals have
been developed to scale the model to more antimicrobials across the UK — see the Antimicrobial
Products Subscription Model: consultation on proposals.

The UK represents a small proportion (approximately 3%) of the global antimicrobial market and
therefore cannot solve the issues within the global antimicrobial pipeline alone. The adoption of
pull incentives in other markets, in combination with the UK’s scheme, should create a meaningful
incentive for global investment in antimicrobials. Sharing progress and learning from the project
with international partners is an important part of the UK approach. This has been strengthened
by advocacy from the UK Special Envoy on AMR, Professor Dame Sally Davies, working with
finance ministers, including during the UK’s G7 presidency and subsequent Japanese and
German presidencies.

There is also government support for the development of new antibiotics, including financing basic
science and early-stage innovations. For example:

e UK Research and Innovation (UKRI) finances basic science

e the UKHSA Drug Discovery Group is developing procedures for the discovery of new drug
combinations that may be effective against resistant pathogens

e DHSC’s GAMRIF invests in early-stage innovations

¢ NIHR invests in a wide range of clinical and applied research

Commitment 6.3 — Overcoming market barriers

We will collaborate across the public sector, with academia and with industry to identify needs
and to overcome market barriers, to enable new products to move from discovery to market in
an equitable and sustainable way.

0O

As highlighted by the Center for Global Development’s report, A new grand bargain to improve

the antimicrobial market for human health, there are substantial barriers preventing the tools
needed to tackle AMR from making it to market. Discovery needs to be matched with a supportive
environment in which those new creations can be appropriately regulated, adopted and taken up in
practice. There are specific challenges for different products. We want to help both small and large
innovating companies bridge the ‘valley of death’ for novel therapeutics, vaccines and other tools
targeting bacterial pathogens. This will primarily be implemented via Innovate UK’s pathways to
antimicrobial clinical efficacy (PACE) initiative.
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~
Case study: PACE

PACE is a UK-based £30 million programme of funding and support to be deployed over

5 years. PACE will bring together the right funding, resources and partnerships to help
innovators progress their early-stage antimicrobial drug and diagnostics projects with greater
speed, support and confidence — giving the best AMR innovations the greatest chance of
success. PACE is a collaboration between 3 leaders in the UK health innovation and research
community:

e LifeArc
¢ |nnovate UK
e Medicines Discovery Catapult

PACE harnesses their unique expertise, catalysing and working with the global AMR
community to accelerate the speed of innovation to mitigate the risk of AMR.

There are 3 main strategic pillars to the PACE initiative:

e strengthen the pipeline — PACE will grow a pipeline of high-quality antimicrobial drugs and
associated diagnostics aligned with unmet needs

e enable preclinical translation — PACE will provide innovative researchers in academia and
SMEs the funding, advice and support they need to build de-risked and investment-ready
assets

e accelerate progress and overcome barriers — PACE aims to convene collaborative networks
to identify barriers to innovation, advance programmes, and drive new collaborative
research and development

N\

Through these mechanisms, PACE will further embrace innovation and maximise the diversity of
approaches to meet the AMR threat. The PACE initiative will aim to provide wrap-around support
for AMR products and their developers, going beyond a simple funding model. PACE aims to
deepen and strengthen data packages for AMR assets and work alongside product developers,
regulators and experts to identify the best partners to plug gaps in resource or capabilities. The
intent is to improve the potential for future onward progression and investment.

Clinical trial infrastructure, including the use of platform trial methodology, successfully deployed
by the NHS for the rapid evaluation of COVID-19 therapeutics, should be optimised for clinical
development of antimicrobials, vaccines and diagnostic tests across pathogen types and AMR
associated disease locations. This can help reduce the size (and cost) of trials targeting rare but
increasingly resistant pathogens. Investing in building and retaining talent in non-viral infectious
diseases is critical to ensuring we can develop new antimicrobials in the future (see The Wellcome
Trust 2020 report, The global response to AMR: momentum, success and critical gaps). Other
infrastructure developed for COVID-19 can also be built on to tackle AMR. For example, monitoring
of the effectiveness of deployment of novel antimicrobials can be adapted from the novel
therapeutics surveillance programme at UKHSA.

The development of new antimicrobials, even if rapidly accelerated by investment into research
and the advancement of digital tools, is not a magic bullet which will solve the problem of AMR.
As new antimicrobials are developed, they will exert additional selection pressures on pathogens
and therefore need to be used with great caution. For that reason, our efforts on antimicrobial
stewardship (as described in the ‘Outcome 4 — Antimicrobial stewardship and disposal’ section)
remain of the utmost importance.
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N
Case study: vaccines and AMR

Vaccines are a central part of infection prevention by:

e reducing sensitive and resistant bacterial infections in vaccinated people and unvaccinated
people (through herd immunity)

¢ reducing antibiotic use by reducing the number of infections which require treatment
with antibiotics

In its 2021 action framework, the WHO describes how vaccines can contribute sustainably
and equitably to the tackling of AMR by preventing infections and reducing antimicrobial use.

It included 3 goals:

e expand use of licensed vaccines to maximise impact on AMR

e develop new vaccines that contribute to prevention and control of infections
e expand and share knowledge of vaccine impact on AMR

The role of animal vaccines in reducing the development of AMR is part of a suite of measures
required for successful infection control.

N

Commitment 6.4 — Improvement and adoption

We will drive improvement by assessing and regulating novel technologies and approaches at
pace, using evidence to increase timely and appropriate adoption.

OO

While development of new products is a crucial element of tackling AMR, it is only one piece

of the puzzle of making sure they are used as needed. The pathway to market is underpinned by
assessment of a product’s value to end users and by robust regulation. It is critical to ensure that
safe and effective products work in real-world settings (particularly in human health and care and
veterinary and farm settings).

Understanding of the social and behavioural factors involved in adoption of new products, tools
and guidance will be strengthened through research commissioned in support of the top 10 AMR
research priorities set out under the ‘Outcome 7 — Using information for action’ section.

We need to understand what works best to help staff on the frontlines. This will be supported by
clarity on assessment, regulation and incentivisation for use of new products.

The Veterinary Medicines Directorate (VMD) is the regulator of veterinary medicines in the UK with
the main objective of protecting animal health, public health and the environment. This includes
fostering advances in pharmaceutical technology and novel therapies, offering scientific advice

to strengthen marketing authorisation applications and providing robust safety and efficacy
assessment of new veterinary medicines before approval in the UK.

The Medicines and Healthcare products Regulatory Agency (MHRA) is responsible for ensuring
patients in the UK have access to safe and effective medicines and medical devices. The agency
supports innovation from point of invention to point of care, and ensures that the quality, safety
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and efficacy of medicinal products and medical devices is demonstrated with robust scientific
evidence along the entire product lifecycle. MHRA works with innovators to enable them to provide
this evidence by developing reference reagents to benchmark the methodologies used to evaluate
them, as well as providing guidance to understand what evidence is needed for regulatory approval.

Novel products, which are needed to tackle AMR, can present challenges to regulators as well as
the scientific community. MHRA is therefore working closely with innovators from the early stages
of product development to ensure that the regulatory science and frameworks needed to get safe
and effective products to market are in place. Guidance is provided to help innovators understand
what evidence MHRA requires in order to evaluate the quality, safety and efficacy of new products.

Outcome 7 - Using information for action

By 2029, public policy, clinical and funding decisions on AMR will continue to be informed by
robust surveillance, modelling, strengthened scientific research, interconnected data sets and
emerging international evidence.

This outcome has 2 commitments:
e evidence generation and use
e research networks

Surveillance programmes generate information for action. Indeed, research and surveillance are
closely related and will be coupled through the lifespan of the NAP. Surveillance continues to inform
the development of research questions just as research outputs also inform priorities and direction
setting for surveillance. This helps to set out what the unknowns are and what the most urgent
areas are for monitoring levels of AMR and use of antimicrobials.

Commitment 7.1 — Evidence generation and use

We will fund, collect, generate and use research, innovation and evidence to improve
understanding of AMR, its impact and how to mitigate it, with a focus on enabling the
necessary research infrastructure, knowledge transfer and disciplines to meet identified

research priorities (including those set out in the ‘top 10).

Evidence will inform the actions taken in this NAP, across all sectors, practitioners and settings.

The UK already invests extensively in research to enable us to tackle AMR. UKRI directly
supports and enables UK researchers to carry out unique research, in collaboration with
colleagues around the world, to improve our understanding of AMR and to deliver innovative
and effective AMR solutions. For the human population, DHSC invests over £1 billion a year in
health and care research through NIHR, including funding of Health Protection Research Units
(HPRUSs), partnerships between UKHSA and academia. Through NIHR, DHSC will be investing
up to £11 million of funding by inviting applications for HPRUs addressing healthcare associated
infections and AMR.

NIHR funding for AMR research has seen a year-on-year increase in recent years. During delivery of
the first NAP (from 2019 to 2024), NIHR programme funding for AMR research totalled £88 million.
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Over the past 5 years, this has included:

e programme funding for researcher-identified topic areas across AMR

e 2 NIHR HPRUs with a specific focus on AMR and healthcare associated infections (HCAISs),
based at Imperial College London and the University of Oxford

e numerous career development awards, PhDs, fellowships and professorships in AMR through
the NIHR academy

This does not include NIHR infrastructure or Clinical Research Network support. NIHR also
supports research into AMR in LMICs, with official development assistance (ODA) funding through
the NIHR Global Health Research programme.

Through GAMRIF, DHSC funds and leverages wider investment in new innovative AMR research
and development. A recent success was a new, first-in-class antibiotic (in over 30 years)
zoliflodacin, which is in phase 3 clinical trials.

While there is a significant amount of research and evidence generation on different areas of AMR
across the UK academic landscape, there are still unknowns in terms of our basic understanding

of AMR, its associated risks and effects, and how best to mitigate it. In addition, there are areas
where research has resulted in new interventions, but evaluation, social sciences, or implementation
research is needed to drive use of the outcomes of research in practice.

Top 10 research priorities

To provide clarity about our priorities for AMR research which will best support policy, we have
developed 10 AMR research priorities, set out as questions that UK policy makers most want
answered. It was informed by stakeholder engagement and collaboration with funders, and by
other research prioritisation exercises, including the WHO'’s 40 One Health AMR research priorities.

The top 10 is intended to identify priorities, not gaps, but there are some topics within AMR where
there is a lack of evidence. For example, antifungal resistance has emerged as a rising threat within
the environment which is not fully understood.

Government organisations will work with research funders in the UK, to support the top 10,
remaining responsive to the most pressing research needs to inform policy. Some specific
research questions for each of the top 10 research priorities can be found in Appendix C.

1. What is the cost of AMR?

This priority is intended to build an understanding of the economics of AMR. There is currently a
lack of evidence to provide a full economic case for interventions tackling AMR. Research to define
and understand the costs and values of interventions and equipped with cost-effective tools to
tackle AMR, will be important to confront the AMR challenge.

2. What is the relationship between AMR and health disparities?

This priority is intended to understand how socioeconomic determinants of health interplay with the
susceptibility, risk, burden and impact of infections and rates of chronic infection. Building evidence
of the risk and outcomes for vulnerable groups is important to inform appropriate action to address
AMR. It is vital to understand how to facilitate timely patient access to relevant resources, services
and treatment across vulnerable groups.

3. How to influence public awareness and behaviour on AMR?

This priority is focused on how to improve understanding and awareness of AMR to empower
and equip the public to act where appropriate.
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4. How to address AMR in international settings?

This priority considers how to ensure that research on how to reduce and address AMR is
applicable to international settings and population groups with different needs. This priority includes
understanding what can realistically be achieved within low income settings and contexts where
there may be limited resources and accessibility issues.

5. What are the basic drivers and effects of AMR, and how does it spread?

This priority focuses on strengthening understanding of the basic drivers of AMR, including how it
spreads and evolves in the built and natural environments. There is still a lack of understanding in
what drives AMR, how it can be characterised and how it spreads. There is a need to understand
what drives resistance, for example how Gram-negative infections spread in the built environment
and high-risk settings and understanding the impact of sewage overflows and the spread of
resistance genes through soils, waterways, lakes and the seas.

6. How can we prevent AMR from spreading?

This priority focuses on how to mitigate the spread of AMR to minimise risk to humans and
animals (including companion animals). Healthcare settings, and particularly hospitals, are a very
high priority for understanding what works to reduce AMR and avoid its spread. However, there is
also a need to understand and evaluate what works to mitigate AMR spread through the natural
environment and if there are unintended consequences associated with interventions.

7. How can we optimise the use of antimicrobials?

This priority is intended to understand what works to optimise the use of antimicrobials and
diagnostics across sectors. This might include consideration of shorter courses, targeted dosage,
automatic stopping, rapid point of care tests and other novel approaches. There are fundamental
gaps in our knowledge of antimicrobial use in human healthcare, animals and plants including
knowing what is safe and appropriate as a form of treatment while minimising AMR.

8. What methods can be used to prevent, treat and manage infections without
antimicrobial medicines?

This priority is focused on the most effective, and safe, non-antimicrobial medicine routes of care,
including at home and community-based methods, for preventing infection, treating worsening
infection and managing chronic infection in humans and animals. It may include building evidence
for how individuals can safely treat their own infections, or receive treatment at home and in the
community, through over-the-counter pharmaceutical and non-pharmaceutical methods like
painkillers, nutrition and hydration.

9. How can we drive innovation of new products for tackling AMR?

This priority is intended to ensure we can capitalise on the discovery of new products for tackling
AMR (including prevention technologies, vaccines, diagnostics and new or alternative therapies),
drive innovation, and overcome market barriers. Work is needed to strengthen the pipeline of
new and alternative products that can both prevent infection (vaccines) and treat them (new
antimicrobials and alternatives like phages) and ensure optimal treatment (diagnostic tests).

10. How can we ensure what is known to work is implemented?

This priority is intended to strengthen understanding of how to maximise adoption of existing,
effective products, including for application in different sectors and global settings to prevent and
manage infection. Improving implementation of effective interventions is essential to overcoming
AMR. This includes enabling the uptake of products across settings where infections are controlled
and ensuring adherence to interventions and tools on the front lines.
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Figure 6: top 10 research priorities
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Figure 6 shows that of the top 10 research priorities:

e numbers 1 to 3 are cross-cutting priorities

e number 4 is part of being a good global partner

e numbers 5 and 6 are part of reducing the need for, and unintentional exposure to, antimicrobials
e numbers 7 and 8 are part of optimising the use of antimicrobials

e numbers 9 and 10 are part of investing in innovation, supply and access

Application of the top 10

These research priorities should be considered through a One Health lens. This does not
necessarily mean all research questions must cover more than one sector or discipline. Rather, that
researchers should, for example, show they are aware of the wider context of AMR and consider
where findings about what works to reduce AMR in one sector, setting or community could be
applied in another.

Research to support the top 10 is underpinned by several enablers including, but not limited to:
e |aboratories and equipment

e clinical trial infrastructure

* healthcare data platforms

e integrated One Health surveillance

® genomics

e the research workforce
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While this top 10 reflects the priorities of policy makers in the UK, research does not take place in
a vacuum, but is part of a global system. Researchers may consider the international application
of interventions designed for the UK context, and vice versa.

Case study: GAMRIF gap analysis

DHSC commissioned Ecorys to conduct a gap analysis of the current AMR research and
development landscape to inform GAMRIF’s funding decisions and identification of potential
areas for future intervention. Findings were published in January 2023.

The analysis, which has informed the development of the top 10 research priorities in this NAP,
found that there are some significant gaps in:

e operational research to reduce AMR in LMICs (noting that innovations and interventions
exist in high income countries are not always feasible to adapt in LMIC settings)

e assessment of the feasibility and cost of regulatory measures in LMICs

e more openly available data and data sharing across countries (through harmonised
surveillance) to further research and development on AMR solutions

e technical solutions which are relevant to LMIC settings (which may have different needs
in terms of the pathogens and syndromes which have the highest burden)

e awareness about AMR, especially in plants and the environment, and animal health

N

Researchers in the UK are already doing a significant amount of work to understand the
international picture and collaborate with their counterparts in other countries. For example, the
Joint Programming Initiative on Antimicrobial Resistance (JPIAMR) is an international collaborative
platform engaging 29 nations and the European Commission to curb AMR. JPIAMR co-ordinates
national research funding and supports collaborative action for filling knowledge gaps on AMR with
a One Health perspective.

A whole-systems approach to evidence generation and surveillance to resolve complex systems
problems, like AMR, is necessary. The purpose of funding research on AMR is so that it can be
used in practice, hence there is an ongoing commitment to strengthening the relationship between
researchers and policy makers.

~
Case study: Health Protection Research Units - research to

policy dialogue

Since 2014, NIHR has funded HPRUs dedicated to healthcare associated infections and AMR,
based at the University of Oxford and Imperial College London, at a cost of £4.4 million each
over 5 years. These are a partnership with UKHSA and support UKHSA's evidence base to
enable it to deliver its strategic aims and statutory duties to protect the nation’s health.

The NIHR HPRUSs fund high-quality health protection research to inform the delivery

of UKHSA's objectives in distinct research priority areas. In addition, the HPRUs provide a
flexible staff and research capacity, enabling them to respond to major or emerging health
protection incidents and/or policy priorities, where appropriate, in a rapid and agile manner.
They also offer advice to policy makers and analysts on the evidence base and options for
policy development.
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Commitment 7.2 — Research networks

We will fund and support transdisciplinary AMR networks and research and innovation grants
that support the expansion of AMR communities, supporting cross-sector knowledge transfer
and the delivery and implementation of timely, high impact, and independent research and
innovation for AMR that meets identified needs of policy makers, practitioners, industry, civil,

clinical and broader society.

The research landscape for AMR is fragmented. Communities, infrastructure and data across
human, animal and plant health sectors are not well integrated and opportunities to share resources
and learning are often undeveloped. There is an important need for innovative new tools and tactics
to be developed based on a fully integrated systems-based approach. UKRI’s transdisciplinary
AMR programme works to address this via a 2-phase approach.

Phase 1 will support a broad suite of capacity building awards which will look to establish or
expand existing networking opportunities in the UK AMR landscape, with phase 2 evolving into
a more focused set of larger scale research grants and programmatic awards.

Outcome 8 - Health disparities and health inequalities

By 2029, the UK targets interventions and associated funding where there is the most burden
from AMR, where it will have the greatest impact in controlling AMR, and where it will be cost-
effective, including targeting specific regions, population groups and settings if appropriate.

This outcome has 3 commitments:

e data on health inequalities

e toolkit for addressing health inequalities

e interventions to reduce health inequalities

Good health is not spread equally in society. There are avoidable differences in health outcomes
between groups or populations, and infections are no different. This plan is committed to
developing understanding of the factors that affect variation in infection related health outcomes
and how to address them.

It is the intention to embed the reduction of health disparities throughout delivery of this NAP,
and activity focused on specific groups is not limited to this outcome. The activity and underpinning
commitments are intended to demonstrate the priority of this cross-cutting area of work.
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~
Case study: impact of infections and AMR on children

and the elderly

The increased number of cases of group A streptococcus in the UK in the winter of 2022 to
2023 was a pertinent example of the way that infections affect different populations unequally,
with children at particularly high risk during that surge.

Children are vulnerable to infections in general, and antibiotics are an essential tool to

treating childhood illness and protecting the youngest in our society. Children are also at

risk of unnecessary exposure to antibiotics, particularly for viral respiratory tract infection,

and antibiotic exposure in children can adversely affect the normal development of innate

and adaptive immunity, increasing susceptibility to infections in later life (see Shekhar S and
Petersen FC, The dark side of antibiotics: adverse effects on the infant immune defence against
infection. Frontiers in Pediatrics, 8 (2020)). Early diagnosis and prompt effective treatment of
serious infection in children is critical but equally important is reducing unnecessary exposure
of children to antibiotics through appropriate training and resources for prescribers, including
clinical decision support tools and judicious use of diagnostic tests.

Similarly, older adults are more susceptible to AMR-related illness, likely due to incidence of
infections (including healthcare-associated infections) and comorbidities. Frequent prescribing
of antibiotics for older patients is widespread and there is evidence to suggest that there is
frequent unnecessary prescribing in some settings, such as long-term care facilities.

Data is power when it comes to improving outcomes for the groups that need it most and
our commitments below show how we will be using data to strengthen our understanding
of infections and AMR in different groups, and to develop targeted interventions.

There remain large gaps in understanding and knowledge of how infection incidence, antibiotic
use and clinical outcomes differ between populations. Therefore, this is an essential research
priority (as set out in the top 10 under the ‘Outcome 7 — Using information for action’ section).

The PIRU evaluation of the first AMR NAP found that in addition to providing evidence-based
guidelines for prescribing, consideration should also be given to local variation. This was to include
geography, and population socioeconomic factors, which can affect the need for antimicrobial
prescribing, especially in more deprived areas.

The ESPAUR report 2022 to 2023 showed that the AMR burden from bloodstream infections
differed according to indices of multiple deprivation (IMD), with the rate of bloodstream infections
highest in the most deprived groups (see table 2.2 in chapter 2).

Figure 7 below shows the AMR burden from bloodstream infections by IMD, where the first quintile
represents the population in the most deprived 20% of areas in England and the fifth quintile
represents the least deprived 20% of areas. The chart shows that the rate of bloodstream infections
per 100,000 population was:

e 163.3 for IMD 1 (the most deprived group)
e 146.8 for IMD 2
e 1428 for IMD 3
e 135.0for IMD 4
e 1259 for IMD 5 (the least deprived group)
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Figure 7: AMR burden from bloodstream infections by deprivation
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Commitment 8.1 — Data on health inequalities

We will establish pathways for collecting and reporting data annually on infection incidence,
AMR and antimicrobial use, including (wherever possible) variation by age, sex, disability,
ethnicity, nationality, deprivation, geography and high-risk settings, which will be used to

inform intervention development.

©

There is excellent data available for the UK on a variety of health conditions (such as cancer and
cardiovascular disease) and how they relate to protected characteristics and other categories,
including ethnicity, sex and level of deprivation. While there is similar data on infections, enhancing
this by committing to collecting and reporting AMR data in the context of health inequalities is
essential to help inform interventions for marginalised, disadvantaged or vulnerable populations.

A targeted approach to tackling AMR is possible only by having granular enough data to know the
scale of the problem at different levels and in different groups of people. Further to this, enhanced
surveillance provides opportunities for more bespoke analysis of high-risk populations.
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Commitment 8.2 - Toolkit for addressing health inequalities

We will collate cost-effective, evidence-based resources into a toolkit, adaptable to local
needs, for identifying and addressing health inequalities in access, infection incidence, clinical
outcomes, vaccine uptake and antimicrobial exposure to support organisations to develop

interventions that address and do not exacerbate health inequalities.

©

Regional public health teams and other professionals involved in tackling AMR will benefit from
a toolkit. This will ensure they are considering and addressing infection and AMR-related health
disparities in their areas.

Several different groups are more vulnerable to infection and resistance, including
socioeconomically disadvantaged populations, people with disabilities, migrants, refugees,
children, the elderly and people living in high-risk settings. Providing support to those who
need it is only possible if local government and organisations have the data and know how to
address the issues identified in their areas. A toolkit for this purpose will support action at local
community levels.

Research from the UK demonstrates that 10% of antibiotics in general practice are prescribed to
0.5% of registered patients, with some patients exposed to more than 10 courses of antibiotics
per year (see Shallcross L and others, Antibiotic prescribing frequency amongst patients in primary
care: a cohort study using electronic health records. Journal of Antimicrobial Chemotherapy, 72, 6,
pages 1818 to 1824 (2017)). Work has begun to develop resources to support health professionals
with the structured medication review of patients experiencing recurrent infection. This is essential
to safeguard this vulnerable patient group from the threat of AMR.

Commitment 8.3 - Interventions to reduce health inequalities

We will develop, implement and evaluate interventions, underpinned by the use of health
equity tools, to reduce infections and avoidable antimicrobial exposure, optimise clinical and
population outcomes and patient safety, adapting approaches to consider the main groups

and factors commonly associated with health inequalities.

The wider determinants of health have been well documented. The inequality observed in the
outcomes from infection follow the same patterns as for non-communicable diseases, such as
heart disease, mental ill health and cancer. As such, many of the interventions required, including
broader, societal levers, are the same as for other health disparities.

However, there are still specific points in the patient infection pathway where there are opportunities
to intervene to reduce health disparities. The commitments above will help to understand the
nuance of these varied outcomes for infection and understand what specific interventions we

can employ to mitigate them.

Interventions will be designed to recognise and address the different challenges that different
groups, settings and localities might face. Action at a local level will be necessary to effectively
mitigate the threat of AMR.
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Theme 4 — Being a good global partner

Outcome 9 - AMR diplomacy

By 2029, the UK is engaged with galvanising international action on AMR and works closely
with global leaders, including through sustained engagement via the G7, G20 other multilateral
groups, technical networks and bilateral relationships supporting on a clear strategy for
reducing AMR risk through international research collaborations, agreed ways of measuring
progress, including sharing of data and best practice.

This outcome has 5 commitments:

prevention and preparedness

access and stewardship

antimicrobial use in farming

standards for manufacturing and waste management

advocacy and engagement

AMR is a One Health global issue, respecting no borders and rendering siloed working futile.

Mitigating the threat of growing AMR to global health and economic security demands international
collaboration. Through work related to the first NAP as well as prior commitments, the UK is already
established as an international partner in the global effort to tackle the spread of resistant infections.

International action will continue in 2 ways:

1.

By carrying out extensive AMR mitigation programmes in the UK through this NAP, setting a
good example and sharing best practice on the international stage.

By engagement and leadership in international multilateral and bilateral groups to:

drive global awareness and advocacy: the UK has been instrumental in raising global
awareness about AMR at the highest political level, particularly in the run up to the previous
UN High Level Meeting on AMR. Consistently advocating for AMR to be recognised as a major
public health threat on the international stage, including prioritising it on 3 ministerial ‘tracks’
during the 2021 UK G7 presidency

fund and foster research and innovation: the UK has invested in research and innovation to
address AMR. Initiatives like GAMRIF and the UKRI cross council initiatives have provided
funding for international partnerships that aim to develop new antibiotics, diagnostic tools and
alternative treatments for both human and veterinary medicine. The UK’s strong pharmaceutical
and research sectors also contribute to these efforts

encourage responsible access and antimicrobial use: the UK has implemented robust

policies and guidelines to promote responsible antimicrobial use in healthcare and agriculture
and globally to ensure other countries do the same. Our ODA investments in research and
development have been used to ensure access and stewardship requirements are built into
early-stage research funding, so the next generation of products become both more accessible
and better managed
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e support international collaboration: the UK actively collaborates with other nations and
organisations to combat AMR. Participation in international groups, such as the G7 and G20,
as well as more technical forums such as the Transatlantic Task Force on AMR (TATFAR) and
the Global Health Security Agenda to advocate for AMR mitigation and co-ordinate efforts with
other leading nations

e strengthen prevention and preparedness capacity globally: the UK recognises the importance
of assisting other countries to address AMR. Providing financial and technical support to build
capacity for AMR surveillance, infection prevention, water and sanitation, and responsible
antibiotic use programmes in these regions, including through the world’s largest single
investment in AMR and antimicrobial use surveillance capability for LMICs through the Fleming
Fund and Foreign, Commonwealth and Development Office (FCDO) official development
assistance (ODA)

e strengthen surveillance and reporting: the UK conducts rigorous surveillance of antibiotic
resistance, contributing data to global monitoring efforts. This data helps track trends in AMR
and informs international strategies for its containment

Case study: edible antibiotic alternative

A leading cause of death in LMICs, diarrhoeal disease remains a major global health problem
killing around 525,000 children under 5. Globally, there are nearly 1.7 billion cases of childhood
diarrhoeal disease per year, mostly resulting from contaminated food and water sources, which
can lead to severe dehydration. Diarrhoeal disease is caused by a variety of bacteria, viruses
and parasites which drives the use and misuse of antibiotics. While some bacterial causes

of diarrhoea can be effectively treated with antibiotics, these drugs will not treat infections
caused by viruses and parasites. Misuse of antibiotics can lead to the development of AMR.
Sadly, many bacterial pathogens, such as Escherichia coli (E. coli) which is a leading cause

of diarrhoea in LMICs, have developed resistance to commonly used antibiotics making it
increasingly difficult to treat.

DHSC’s GAMRIF tackles diarrhoeal disease in LMICs through innovative product
development targeting E. coli. In partnership with the Combating Antibiotic Resistant Bacteria
Biopharmaceutical Accelerator, GAMRIF has funded the development of a low-cost, edible
antibiotic alternative product based on the algae spirulina. This product does not need to

be stored in a fridge or freezer, making it easy to ship, store and use worldwide, including in
resource-poor settings.

Considering the specific needs of LMICs throughout the development of a product is vital.
This enables equitable access around the world to tools that prevent and treat diarrhoeal
disease and helps to slow the spread of AMR.

N

Commitment 9.1 — Prevention and preparedness

We will support improved global prevention of, and preparedness for, rising levels of AMR,
including through building sustainable partnerships, supporting global surveillance capabilities,
capacity and capability building, and system strengthening.

OO0
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AMR represents a significant threat to global health security and supporting improved global
prevention of and preparedness for rising levels of AMR is of critical importance. By actively
contributing to global prevention efforts, the UK plays a pivotal role in reducing the risk of
pandemics and health crises that have the potential to disrupt economies and overwhelm
healthcare systems, both domestically and internationally.

Investing in prevention is often more cost-effective than dealing with the consequences.
Preventing the emergence and spread of AMR through vaccination, responsible antibiotic use,
improved infection control, access to clean water and sanitation not only saves lives but also
reduces the long-term financial burden on healthcare systems. The UK has supported the
development of the WHQO'’s global strategy on infection prevention and control, which highlights
the central role that IPC plays in mitigating AMR, as well as in responding to outbreaks and
enhancing patient safety.

Sustainable partnerships are also essential in the fight against AMR. Collaborating with other
nations and international organisations — such as the WHO, World Organisation for Animal Health
(WOAH), FAO and UNEP (the Quadripartite organisations) — strengthens the global response to
AMR, enabling improved resource mobilisation and co-ordination efforts.

This commitment aligns with international agreements and agendas, including the WHO SDGs and
the global action plan on AMR. It reinforces the UK commitment to these global initiatives and the
UK dedication to addressing pressing global health challenges.

Robust global surveillance capabilities are crucial for early detection of drug-resistant pathogens
and tracking their spread. Through the Fleming Fund, the UK improves the ability of countries to
identify instances of drug resistance and monitor antimicrobial use.

Case study: the Fleming Fund

The Fleming Fund is the single largest global aid programme for AMR surveillance,
supporting up to 25 countries across Asia and Africa to generate, share and use data.

It builds partnerships with local governments and organisations, adopting a One Health
approach across sectors. The programme invests in strengthening surveillance systems
through a portfolio of country and regional grants, global projects and fellowship schemes
to highlight why AMR must be a priority and give countries the tools to develop policies
and actions to tackle it.

The programme supports governments to produce NAPs, using data to inform the top
priorities in their countries. It also supports countries in strengthening national surveillance
systems and generating and sharing high quality AMR data. On a local level, the Fleming Fund
helps clinicians to improve antimicrobial stewardship and encourages sharing good practice
with colleagues in their community, and even in different countries.

In phase 1 alone, the Fleming Fund has:

e produced the most comprehensive analysis of the burden of AMR ever undertaken,
with the University of Oxford and Institute for Health Metrics and Evaluation (IHME)

e supported 22,713 training attendances through regional and country grants
e supported and mentored 7,144 AMR professionals through in-country grants

¢ |aunched the UK FAO Reference Centre for AMR which provides LMICs with policy,
scientific, and technical expertise

e supported over 240 laboratories across 22 countries
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e funded 184 AMR Fellows from LMICs

In August 2023, the Fleming Fund announced £210 million of funding for phase 2 which will
bolster the surveillance capacity in up to 25 countries where the threat and burden of AMR

is highest with more than 250 laboratories set to be upgraded. This investment includes new
genome sequencing technology which will help track bacterial transmission between humans,

animals and the environment.
\_

Commitment 9.2 — Access and stewardship

We will support equitable access to, and stewardship of, new and existing quality
antimicrobials, evidence-based alternative therapeutics, vaccines and diagnostics,
underpinned by internationally recognised antimicrobial classification guidelines and through
more resilient and transparent supply chains, improved market access and better alignment

of regulatory pathways.

©

Ensuring that everyone, regardless of their geographical location or socioeconomic status,

has access to antimicrobials, vaccines and diagnostics is crucial for tackling AMR and achieving
health equity. In LMICs, infections due to lack of antibiotics still kill more people than drug-resistant
infections. Action is therefore required to ensure access to the most important first-line antibiotics.
This could include advocating for tiered pricing and voluntary licensing. Access complements the
main preventive measures such as water, sanitation and hygiene (WASH), IPC, vaccines and wider
strategic health initiatives.

As highlighted during the COVID-19 pandemic, secure and resilient supply chains are critical to
guaranteeing the availability of essential medical products. Over the next 5 years, the UK will work
with partners to improve, strengthen and diversify supply chains for antimicrobials, vaccines and
diagnostics, ensuring that these critical tools are accessible.

Equally, stewardship of these essential medical resources is essential to preserve their
effectiveness, as described under the ‘Outcome 4 — Antimicrobial stewardship and disposal’
section. The UK supports the adoption of internationally recognised antimicrobial classification
guidelines, such as the WHO’s AWaRe categorisation and the Codex Alimentarius code of practice
and guidelines. International standardisation is crucial for harmonising evidence-informed practices
and reducing the risk of misuse and overuse of antimicrobials.

It is important to not undervalue existing, older antibiotics, some of which remain effective against
certain infections. Using older antibiotics, when appropriate, can help preserve the effectiveness
of newer antibiotics and may also be more accessible in low-resource settings.
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N
Case study: the Access to Medicine Foundation (ATMF)

AMR surveillance programmes are typically co-ordinated by governments and public
health authorities. However, surveillance programmes can be scarce in LMICs, especially
in sub-Saharan Africa.

The ATMF’s AMR benchmark identified opportunities for large pharmaceutical companies,
which collect critical data, to contribute to the fight against AMR. This data can be used
by third-party researchers who cannot access government or public health authority
surveillance programmes.

In partnership with the Wellcome Trust, ATMF issued a call to action in 2020 for pharmaceutical
companies to share their raw data on an open-access AMR register. Heeding this call to action,
several pharmaceutical companies began publicly sharing their raw data for the first time on
the AMR register in June 2022, with this action attributed by some companies to the 2020
AMR benchmark. The establishment of this open-access AMR register will facilitate research
and surveillance in LMICs who do not have access to government surveillance programmes.

Commitment 9.3 — Antimicrobial use in farming

We will support efforts to optimise the use of antimicrobials in farming globally.

O

The responsible use of antimicrobials in agriculture is essential for mitigating the development and
spread of drug-resistant infections. As the interface between animals, humans and the environment,
farming practices play a critical role in shaping the evolution of AMR. It is vital that we advocate

for stewardship initiatives and robust animal health systems to bring into balance the excess and
access issues within the animal sectors.

In the UK, the use of antibiotics as growth promoters has been banned since 2006. However, this
is not the case globally, and it is thought that most of the world’s antibiotics are used in animals,
which contributes to the emergence of resistance.

Advocating for responsible farming practices such as improved animal husbandry, biosecurity
measures and vaccination that reduce the need for antimicrobials is paramount in addressing AMR.

Supporting international alignment of regulation is crucial for harmonising standards and ensuring
that farming practices are consistent across borders. A co-ordinated approach to regulation
reduces the risk of AMR spreading through the global movement of food products and livestock.

The UK supports the adoption of internationally agreed best practices, such as the Codex
Alimentarius guidelines, that reinforce the importance of global standards in AMR mitigation.
These guidelines represent a consensus among nations on responsible antimicrobial use in food
production. The adoption ensures that farmers worldwide are following the best practices to
minimise the risk of AMR development.

In other parts of the world, inadequate animal health systems and limited access to antimicrobials
impacts animal health and the livelihoods of animal keepers, with 1 in 5 people globally depending
on production of animals for their income and livelihoods, according to the FAO'’s The State of
World Fisheries and Aquaculture 2020.
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Efforts to improve access to essential antimicrobials are vital in the context of animal health.
Ensuring that farmers have access to necessary treatments while also advocating for responsible
farming practices is a delicate balance. This commitment reflects the UK recognition of the need to
strike this balance and aligns with its commitment to equitable access to medical resources.

The current burden of disease in animals due to AMR at the global level remains largely unknown.
However, several initiatives are ongoing to estimate it, notably the Global Burden of Animal Diseases
led by WOAH and supported by the UK.

Commitment 9.4 — Standards for manufacturing and waste management

We will collaborate internationally and with industry partners to promote the development and
use of global standards and certification systems for environmentally responsible antimicrobial
manufacturing in human and veterinary medicines.

e

The manufacturing process for antimicrobials and their raw ingredients, whether for human or
veterinary use, and the management of waste generated during production, are drivers of AMR.
There is therefore a critical need for responsible production practices to prevent the release of
antimicrobial residues into the environment, which can contribute to the development of drug-
resistant pathogens.

This could include support of standards such as the antibiotic manufacturing standard developed
by the AMR Industry Alliance and the British Standards Institute (BSI). This standard, published in
2022, can be used to assess the impact of pharmaceuticals in the environment.

Alongside this, the AMR Industry Alliance and BSI developed an industry certification program,
which launched on 6 June 2023. The BSI will act as an independent and impartial assessment
body that will enable antibiotic manufacturers to demonstrate that the requirements of the antibiotic
manufacturing standard have been satisfied.

The aim of the standard and certification is to serve as a mechanism for antibiotic manufacturers
to show evolving good practice. It gives industry the opportunity to demonstrate its ability to
self-regulate independent of government regulation.

Responsible manufacturing practices align closely with broader goals of environmental sustainability
being adopted in the UK. By advocating for global standards and certification systems, the UK

can contribute to the growing global effort to minimise the environmental impact of antimicrobial
production, reduce the risk of AMR emergence, and protect both ecosystems and human health.

Commitment 9.5 - Advocacy and engagement

We will drive global advocacy and facilitate collaboration to address AMR by championing
action at high-level international forums, strengthening global financing and accountability
mechanisms, engaging in bilateral dialogues and negotiations, collaborating with civil society,

and identifying and amplifying best practice internationally.

kv 1% J€
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The UK is dedicated to addressing the global challenge of AMR through active diplomacy and
engagement. Advocacy at high-level international groups is instrumental in raising the profile
of AMR on the global political agenda and catalysing sustainable action. In the near future,
this involves using the United Nations Global Assembly (UNGA) high-level meeting on AMR

in September 2024 to secure the profile of AMR on the international agenda, foster high-level
political commitment and secure ambitious, tangible commitments to combat it.

A science-led approach is critical to confronting AMR. At the UNGA high-level meeting, the UK
delegation will work with other member states to establish an independent panel for evidence, as
recommended by the UN Inter-Agency Coordination Group on AMR in 2019. Such an expert panel
could provide member states with regular reports on the science and evidence related to AMR, its
impacts and future risks, and recommend options for adaption and mitigation.

Strengthening global financing and accountability mechanisms is essential in the fight against
AMR. The UK will work with partners and via multilateral groups to ensure AMR interventions have
the funding they need, while promoting transparency and accountability in the use of resources.
Where possible, this will happen by harnessing existing funding streams, private finance and
capital investments that are already occurring in related fields such as pandemic preparedness,
sustainable agriculture and health systems strengthening.

Collaborating with civil society is crucial for fostering a whole-of-society response to AMR. Civil
society organisations play a vital role in raising awareness, advocating for policy changes and
mobilising public support. The UK is committed to collaborating with civil society in addressing
AMR, ensuring that a diverse spectrum of voices are heard.

Identifying and amplifying best practices internationally is essential for shared learning and
continuous improvement. Via networks such as TATFAR, WHO networks and the Global Health
Security Agenda, the UK can learn from and highlight successful approaches adopted by
global partners.

Action can also be driven through engagement with the Quadripartite organisations — the WHO,
WOAH, FAO and UNEP. These 4 organisations work to ensure AMR is prioritised in public health,
animal health, agriculture and the environment. Through independent and joint initiatives, they
drive global action on AMR. One such example is the Quadripartite Antimicrobial Resistance Multi-
Stakeholder Partnership Platform. This aims to bring together all sectors and perspectives using a
One Health approach, to create a shared vision responding to the need to improve co-ordination
of efforts by stakeholders.
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Conclusion

This NAP builds on progress made over the past 2 decades to strengthen our understanding
of AMR, and of what works to mitigate it. It sets out an ambitious course of action, strengthening
the existing UK commitment to:

e prevent infections
e optimise the use of antimicrobials
e invest in research and innovation to address AMR

The activity set out in this plan, combined with meaningful contributions from industry, academia
and the public will help to achieve the 9 outcomes set out above. Action taken as part of this plan
moves us one step closer to fulfilling the UK’s 20-year vision for AMR.

Progress will be monitored and evaluated to maintain momentum on confronting AMR in a One
Health way. The evidence gathered over the next 5 years, including through research, will help
strengthen understanding of AMR and lay the foundations for future work on AMR.

AMR is a pervasive threat. The emergence of infections is relentless, while the pipeline for new
antibiotics has run dry. Through this national action plan, we set out the challenge to the UK

and to other countries to continue our excellent work to confront AMR, to preserve and develop
these essential medicines for generations to come and help us address one of the most pressing
challenges we face this century.
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Appendix A: national action
plan development

The NAP has been co-developed by government organisations across the UK. It is informed
by consultation with a wide range of stakeholders across sectors, including human healthcare,
veterinary medicine, farming, environmental science and academia. Mitigating the threat posed
by AMR requires action across all of society. In addition to the policies that governments and
international organisations are developing, a wilingness and engagement from many different
stakeholders, including the research community, the private sector, professionals, civil societies
and the general public is needed.

Taking a consultative approach was crucial to identifying and prioritising the most critical actions
needed to tackle AMR over the next 5 years. In November 2022, a call for evidence on AMR

was launched to inform the development of this NAP. The call for evidence gathered ideas and
evidence from 200 respondents. The summary of the results of the call for evidence was published
in August 2023.

Feedback gathered on the first NAP (2019 to 2024), including through the call for evidence,
indicated that stakeholders outside of government found it difficult to discern government’s priorities
(due to the large number of commitments) and to track progress over the 5 years. This NAP has
therefore been designed to be more strategic, higher level and accessible, recognising the need

to reach people outside of government.

The NAP has been developed in line with the UN IACG AMR framework for action working
document (PDF, 1,710KB). The framework identifies 3 main ways of tackling AMR (which have been
adopted for this NAP, alongside the fourth theme: being a good global partner) and 15 different
‘content areas’ that describe what needs to be done. The IACG framework points to 5 ‘levers’ that
describe how the content areas can be addressed and 3 ‘enablers’, describing the preconditions
necessary to apply the levers successfully.

This plan aims to provide strategic direction to the work from across different government
departments, public bodies and services across the UK to tackle AMR. It aligns with the roadmap
on antimicrobial resistance for the WHO European region (ratified in 2023) and the WHO global
action plan on AMR.

In light of learning from the first NAP, this NAP was developed in line with a ‘theory of change
model’. This approach aims to balance ambition with realism about the scale of this challenge.
The link between each of the outcomes and its underpinning commitments has been tested
through extensive stakeholder engagement and expert review.

To reach the ambition of the outcomes over the next 5 years requires action across spheres.
Spreading resources too thinly could limit our ability to achieve meaningful change. Therefore, this
plan has been designed using a risk-based approach, targeting interventions where the evidence
for impact is strongest. This approach includes supporting the necessary research to address

the gaps where there is little evidence about which interventions work. This approach will have

the highest impact and represents the best value for money. The specific activity undertaken to
support each of the commitments in this NAP is subject to ongoing commitment to funding across
government organisations.

Other action across sectors also has significant potential to reduce the spread of AMR.
This includes actions on a systemic level such as increasing vaccination coverage, reducing
overcrowding, increasing access to clean water and sanitation, and reducing pollution into
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waterways. There are existing government commitments (from UK government and the devolved
governments) in several of these areas (for example, the Life Sciences Vision, FCDO’s International
development strategy, and Defra’s Plan for water) and where that is the case, those commitments
have not been duplicated in this document. Where appropriate, those documents have been
referenced throughout this NAP.

While some activity in the NAP is specifically focused on reducing AMR (for example, IPC measures
or use of antimicrobials across sectors) other measures pursue other objectives (for example,
improving animal health or reducing the incidence of infectious diseases more broadly).

The 30 commitments in the NAP are underpinned by deliverables assigned and owned by delivery
partners across government. A short report summarising progress made against the NAP will be
published annually. Given the complexity of AMR, ensuring there are clear roles and responsibilities
for all the partners involved in delivering the NAP is essential.

The NAP will be supported by a robust governance system, including monitoring and evaluation of
progress. Oversight will be provided by a UK-wide, intersectoral AMR strategy board. In turn, this is
informed by appropriate governance structures in England, Scotland, Wales and Northern Ireland
that will ensure the delivery and monitoring of plans.

Advice will continue to be sought from expert advisers to government, including, but not limited

to, the Advisory Committee on Antimicrobial Prescribing, Resistance and Healthcare Associated
Infection (APRHAI) and the Advisory Committee on the Microbiological Safety of Food (ACMSF)

and equivalent advisory structures in Scotland Wales and Northern Ireland. In addition, engagement
with external stakeholders involved in tackling AMR can be gathered to inform government policy.
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Appendix B: human health targets

The human health targets that have been included in this NAP were developed by short-term
expert working groups, with representatives from across the UK. The targets have been informed
by reviewing the evidence-base and learning from the measurable ambitions that were set out in
the first NAP.

Each of the targets will be subject to an annual review, which will consider a range of factors to
assess progress, with the potential to revise the targets if deemed appropriate and if agreed to by
the UK-wide strategy board.

Target 1a: by 2029, we aim to prevent any increase in a specified set of drug-resistant
infections in humans from the 2019 to 2020 financial year (FY) baseline.

Data will be collected from England, Scotland, Wales and Northern Ireland, with aggregate data
used to generate the high-level UK metric. Data will be presented in the form of counts for the UK.

The specified set of drug-resistant infections can be found in annexe table 2.3 of the ESPAUR
report 2022 to 2023: annexe.

E. coli is the causative pathogen of approximately 80% of all AMR bloodstream infections in the UK.
Despite reductions in the numbers of E. coli bloodstream infection cases seen during the COVID-19
pandemic, case numbers have subsequently been rising annually. Driving down infections, the
ambition of both targets 1a and 1b, should lead to reductions in prescribing and the associated risk
of development of AMR.

The burden of AMR infections will be estimated using an adapted methodology developed by
Cassini and others (see Attributable deaths and disability-adjusted life-years caused by infections
with antibiotic-resistant bacteria in the EU and the European Economic Area in 2015: a population-
level modelling analysis. The Lancet Infectious Diseases, 19, 1, pages 56 to 66 (2018)) for a UK
specific measure of AMR burden — see the ESPAUR report 2022 to 2023.

Target 1b: by 2029, we aim to prevent any increase in Gram-negative bloodstream infections in
humans from the 2019 to 2020 financial year baseline.

As for target 1a, data will be collected from England, Scotland, Wales and Northern Ireland, with
aggregate data used to generate the high-level UK metric. Data will be presented in the form of
counts and rates per 100,000 population for the UK.

While this target appears more conservative than the measurable ambition in the first (2019

to 2024) NAP, it has been assessed as challenging in the context of an ageing population with
increasing comorbidities. The incidence of Gram-negative bloodstream infections (GNBSIs) is
projected to increase and there is limited evidence in the literature for interventions which work
to prevent GNBSIs.

Given this projected rise in incidence of GNBSIs by 2029, the target would seek to achieve a 17.2%
(of 11,086) reduction in incidence, simply to remain at 2019 to 2020 levels.

Target 2a: by 2029, we aim to increase UK public and healthcare professionals’ knowledge on
AMR by 10%, using 2018 and 2019 baselines, respectively.
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A questionnaire-based assessment of knowledge regarding AMR will be used to assess
improvements. Questionnaire data collected on healthcare professionals by a European Centre
for Disease Prevention and Control (ECDC) project in 2019 and data collected on the public

via the Eurobarometer in 2018 will be used as a baseline measure of knowledge. To measure
improvements from baseline in levels of healthcare professionals’ knowledge the same knowledge
questions will be repeated as part of questionnaires. For the public, questions from the
Eurobarometer questionnaire can be incorporated in public surveys.

Knowledge questions from the ECDC guestionnaire and Eurobarometer guestionnaire will be used
as a basis for surveys for healthcare professionals and public respectively.

The Eurobarometer data provides the most recent data on public knowledge attitudes and
behaviours, which is representative across the UK. From Eurobarometer, UK data showed 29%
of UK respondents answered all 4 questions correctly, with the overall average number of correct
answers was 2.8 out of 4, compared to 43% (3.1 out of 4) for Finland and Sweden. Similarly for
healthcare professionals the questionnaire conducted by ECDC in 2019 provides the most recent
data for healthcare professionals across the UK. The UK data in 2019 showed that 59% of UK
respondents were able to answer all 7 questions correctly. This was similar to the EU average

of 58% with Croatia having the highest percentage at 73%. Data from these questionnaires will
be used as a baseline with a 10% improvement in knowledge deemed achievable based on the
current levels of knowledge seen and the levels of knowledge achieved within other EU countries.
A 10% improvement would bring the UK in line with the highest scoring EU countries.

Although knowledge does not automatically lead to behaviour change, it’s an important first

step. Including targets focused on behavioural outcomes will allow a deeper understanding of

what knowledge and attitudes drive behaviour change, therefore allowing a more targeted public
messaging approach for public engagement. Improving knowledge of healthcare professionals
alongside increasing public knowledge is likely to be important when looking to facilitate behaviour
change. Improving knowledge of both the public and healthcare workers may lead to improvements
in antibiotic prescribing and consumption.

Target 4a: by 2029, we aim to reduce total antibiotic use in human populations by 5% from the
2019 baseline.

The metric for this target is defined daily doses (DDDs) per 1,000 inhabitants per day (DID or
defined daily doses per inhabitant per day). Use of this high-level metric facilitates international
benchmarking using a common definition of numerator and denominator.

A comprehensive literature review and expert consensus process, to identify optimal metrics
for measuring antimicrobial consumption in hospital and outpatient settings, was conducted
by the Innovative Medicines Initiative’s Driving Reinvestment in Research and Development
and Responsible Antibiotic Use (DRIVE-AB) project. The proposed metrics align with
DRIVE-AB recommendations.

The development of this target was informed by progress made and surveillance data collected
during the first NAP.

Setting improvement ambitions at a UK level, such as percentage reduction targets, may not
be directly applicable at regional and local settings. This is due to variation in past and current
antibiotic usage levels and variation in infectious disease incidence associated with legitimate
clinical demand for antimicrobials.
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Target 4b: by 2029, we aim to achieve 70% of total use of antibiotics from the Access category
(new UK category) across the human healthcare system.

Data will be provided by UKHSA, National Services Scotland, Public Health Wales and the
Public Health Agency (Northern Ireland). Data is collected in respective prescribing and/
or dispensing surveillance systems. A system is also in place to share this data to combine
and form UK-level data.

The WHO’s AWaRe categorisation for antimicrobials includes Access, Watch and Reserve
categories which allows for evaluation and monitoring of use according to spectrum of activity
and potential to drive resistance.

The UK has endorsed the Muscat ministerial manifesto which includes the global goal of ensuring
‘Access’ group antibiotics represent at least 60% of overall consumption in humans by 2030.

The WHO has defined a target that at least 60% of human antibiotic use at the country level
should be Access antibiotics. Total prescribing DDDs are being measured already.

Achieving 70% of total use of antibiotics from the new UK Access category is an ambitious

task. The EU Commission recommends that, by 2030, at least 65% of the total consumption of
antibiotics in humans belongs to the Access group of antibiotics (WHO 2021 categories) in EU
member states and the UK will be reporting against the UK-modified AWaRe classification which
is more stringent than the WHO classification.

Budd and others (see Budd E and others, Adaptation of the WHO Essential Medicines List
for national antibiotic stewardship policy in England: being AWaRe. Journal of Antimicrobial
Chemotherapy, 74, 11, pages 3384 to 3389 (2019)) showed that Access antibiotics accounted for
60.9% of prescribing across all English healthcare sectors in 2016 (current UK AWaRe categories).
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Appendix C: top 10 research priorities
example questions

The description of the top 10 research priorities can be found in the ‘Outcome 7 — Using information
for action’ section.

As the evidence base for AMR increases, there are more nuanced questions to be answered.
It is critical to consider AMR in the context of other challenges, including climate change.
Reducing AMR in sustainable ways that do not incur adverse unintended consequences

is a priority.

The UK academic community has been a part of world-leading research on AMR. It has developed
some of the most comprehensive data, surveillance and genomics capabilities in the world, which
must be harnessed to underpin research and policy across sectors.

Priority setting in research is a necessary part of guiding collective policy-generation, investment

in research and evaluation, implementation and delivery of actions to address AMR across sectors.
The top 10 reflects a snapshot in time, showing what policy makers viewed as priorities at a
particular point, inevitably influenced by the current context, wider priority agendas, and needs

of the time. For this reason, the top 10 will be reviewed and updated as needed during the 5-year
NAP period.

The following sub questions are intended to be an illustrative selection, rather than a comprehensive
list, of the sorts of research questions which could be considered underneath each of the top 10
research priorities.

1. What is the cost of AMR?
Example questions include:

e what is the economic cost of leaving AMR unchecked across the healthcare, agricultural
and veterinary systems?

¢ how can we define the true value of a vaccine, alternative therapeutic or precision tool to reduce
harm that would result from an untreatable, resistant infection?

e what are the co-benefits and trade-offs associated with the impact of different actions to tackle
AMR within the agriculture sector, such as impacts on livestock productivity, crop protection,
food yields and economic impacts in different animal husbandry systems?

2. What is the relationship between AMR and health disparities?
Example questions include:

¢ which socioeconomic factors (including age, sex, ethnicity, deprivation, living conditions,
education, employment and so on) are associated with an increased risk of transmission,
exposure, antimicrobial use, antimicrobial resistance and clinical outcomes?

e how does access to infection diagnostics differ by patient groups and what approaches should
be prioritised to meet access needs?

e what works to reduce inequalities in infections, drug-resistant infections and sepsis burden
across primary, secondary and community healthcare settings and how, for whom and in
what situations?
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3. How to influence public awareness and behaviour on AMR?

Example questions include:

what are the current patterns of prescriber and patient knowledge, attitudes and practices
relating to antibiotic prescription and use across population groups and geographic locations?

what are the most important messages related to AMR to communicate to the public, including
risks of exposure to resistant pathogens through antibiotic use and transmission risk between
humans, companion animals, water and recreational activities?

what are the most effective and cost-effective interventions to build public trust, reduce
misinformation, communicate risks related to antibiotic exposure, communicate methods
of self-care and reduce antibiotic seeking behaviours across population groups?

4. How to address AMR in international settings?

Example questions include:

what are the risks associated with use of antibiotics and antifungals use on crops, particularly
in LMICs, and the ‘downstream’ impact on the environment, humans and animals?

how can water and sanitation engineering solutions be developed to mitigate the environmental
spread of antibiotic-resistant bacteria, considering local water treatment practices and
infrastructure limitations in international settings?

in resource-limited settings, what approaches can be employed to develop low-cost, point-of-
care diagnostic tools that enable rapid and accurate identification of bacterial infections and
their antibiotic resistance profiles?

5. What are the basic drivers and effects of AMR, and how does it spread?

Example questions include:

what are the other major drivers of resistance beyond the use of antimicrobials (for example,
biocides, biofilms, metals, manures and slurries, sewage sludge and industrial organic wastes,
chemicals, and wastewater processes in the environment)?

how have reductions in the use of antibiotics in food-producing animals affected antibiotic
resistance in people and animals?

what is the reservoir of carriage of infectious agents and AMR in the healthy population
and natural flow of resistance genes, considering a range of priority AMR pathogens, age
and seasonality”?

what are the basic effects of exposure to antimicrobials, antimicrobial products and muilti-
purpose antimicrobials on hosts and the microbiome (human or animal), including impacts
on future susceptibility to infection and sepsis?

6. How can we prevent AMR from spreading?

Example questions include:

what is the impact of the way staff and patients move through buildings, services and the
community on spread of resistant pathogens, and how can this knowledge be used to create
design-led interventions to mitigate spread?

how can effective domestic wastewater treatment, biosolid management, pharmaceutical
stewardship and food waste disposal practices be used to reduce and prevent the spread
of AMR in the environment in a harmonious and sustainable way?
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building and using understanding of how Gram-negative pathogens transmit in the built
environment, how can we design buildings and vehicles to reduce transmission via water, air or
contact surfaces (for example, environmental decontamination, ventilation, waterless systems,
sinks and design of water waste systems, use of probiotic materials and antibiofilm)?

what are the most optimal, cost-effective interventions for infection outbreak management
across human healthcare settings where there is high staff turnover, competing priorities
and limited resources (including long-term care facilities)?

7. How can we optimise the use of antimicrobials?

Example questions include:

what is the optimal dose regimen, route of administration and duration of antibiotic therapy
across antibiotics, syndromes, confirmed infections (including sepsis) and patient characteristics
to maximise clinical outcomes and reduce selection of resistance?

at what point along the healthcare pathway do diagnostic tools, including patient-led
diagnostics, deliver the highest impact and return on investment, and when should they
be prioritised in a resource-limited setting”?

what are the most safe and effective scenarios in which local teams (including doctors,
pharmacists and dentists) can use electronic prescribing systems, ‘automatic stops,” and
clinical decision support tools to ensure risk stratification and targeted dosage of antimicrobials
in different patient groups?

8. What methods can be used to prevent, treat and manage infections without

antimicrobial medicines?

Example questions include:

when is it safe and effective to use non-pharmaceutical and/or non-antimicrobial methods
at home (interventions, lifestyle factors and behaviours that is, hydration, nutrition, natural
products, increased mobility, hygiene practices) to prevent common syndromes of infection,
antimicrobial exposure and clinical outcomes?

what are safe and effective alternatives to antibiotics in animals and how can farmers be
supported to use non-antimicrobial medicines in agricultural practices?

how to have culturally appropriate patient-to-healthcare professional interactions that influence
patient expectations and awareness of antibiotics, risks of AMR and use of self-care? (These
interactions would be in different settings including remote consultations, e-consults, urgent
care settings, acute respiratory infection (ARI) hubs, community pharmacies and so on)

9. How can we drive innovation of new products for tackling AMR?

Example questions include:

how can we de-risk the early-stage development and evaluation of new therapeutic agents
and vaccines to support their translation into clinical studies and encourage investment?

how can we learn from and apply alternative payment models to incentivise development
and implementation of new therapies, vaccines and diagnostics?

how could we provide a framework to support the development and evaluation of a wider
range of therapeutic and diagnostic modalities — including but not limited to new vaccines,
antibody-based therapies, bacteriophage, host-directed therapy, microbiome modulators,
biofilm disruptors and approaches that overcome resistance (for example, efflux resistance
breakers, membrane permeabilities)?
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10. How can we ensure what is known to work is implemented?
Example questions include:

e what are the enabling factors for ensuring confidence, acceptance and uptake of new products
from the public and in different healthcare and veterinary settings (diagnostics, vaccines and
alternative therapies for bacterial, fungal and viral infections) once they come to market?

e what are the blockers and enablers in mobilising the knowledge generated via research through
to policies and practice which have an impact on reducing infections, drug-resistant infections
and antimicrobial use?

e where should discovery and implementation of new products (that is, vaccines, therapies,
diagnostics) take a One Health lens and where can existing products already used in one
sector safely be used in another?
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Appendix D: list of commitments

1.1 - Informed interventions

We will continue to improve IPC and biosecurity practices that are informed by the latest evidence
base and social sciences to minimise the potential for infection transmission, including outbreaks,
optimise the management of infections and reduce the need for antimicrobial exposure.

1.2 — The built environment

We will prioritise IPC, the management of infections and biosecurity in the built environment,
ensuring an understanding of AMR is integrated into health and social care estate design,
veterinary practices and farm settings.

1.3 — Waste minimisation and effective waste management

We will implement effective waste management, wastewater treatment methods and agrochemical
stewardship to minimise dissemination of AMR and AMR-driving chemicals into the environment.

2.1 - Public awareness and campaigns

We will launch and evaluate evidence-based campaigns to raise public awareness and
understanding of IPC, infection management, antimicrobial stewardship and AMR, informed by
surveys of public attitudes and adjusting content and approach to empower the public and effect
sustainable behaviour change.

2.2 - Use of educational settings

We will work with schools and educators to consider guidance and information on IPC and AMR
for use in all public authority educational settings.

2.3 - Engagement guide

We will publish an engagement guide covering communications approaches for AMR,

which has been co-created by and for government, civil societies and local partners, to improve
public understanding of the risk, and the individual actions they can take to reduce the spread
of infections.

3.1 - Optimising surveillance of infections and outbreaks,

and response
We will optimise surveillance processes through effective, standardised and integrated (where
possible) systems to detect, track and model infections and outbreaks or incidents, to monitor

antimicrobial usage (including quality of prescribing) and susceptibility, and to facilitate cross-
organisational responses to mitigate risks to patients and the public.
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3.2 — Optimising surveillance to inform interventions

We will enhance technical capacity for surveillance across sectors (and associated analytics
and modelling) to inform intervention development, evaluation and application focused on areas
of greatest risk, including highest burden of AMR and (where possible) sharing information and
lessons to support personnel in all sectors to reduce AMR and its consequences.

4.1 - Clinical decision support

We will reduce avoidable human exposure to antimicrobials by supporting health and social
care teams with decision support, risk stratification tools and judicious use of diagnostic tests,
underpinned by improved diagnosis coding, to inform shared decision-making and target
antimicrobials to patients most likely to benefit.

4.2 — Appropriate prescribing and disposal

We will support health and social care teams to make decisions about the optimal selection

of antimicrobials, dose, route and duration of treatment for individual patients, with guidance
on spectrum of activity, route of administration, and alternatives in allergy or contra-indication
and support patients and health and care professionals to safely dispose of antimicrobials.

4.3 — Use of behavioural interventions

We will use and apply evidence, including social and behavioural sciences, across all sectors to
better understand, develop and implement behaviour change interventions and disseminate those
strategies that are effective in bringing about improvement.

5.1 - Health and social care training

We will further embed, and will require, the completion of appropriate IPC and AMS training for all
health and social care workers and students, to support implementation of best practice for IPC
and AMS in their setting and, for specialist posts, to provide career pathways to promote skills
retention and succession planning.

5.2 - Health and social care workforce

We will implement a system-wide approach to strong IPC and AMS in health and social care
settings, aligning workforce planning with workforce needs and considering system-wide capacity
and capability to mitigate and respond to incidents.

5.3 - Health and social care governance

We will support appropriate systems for leadership and governance responsibility for infection
management, AMS and IPC in health and social care providers and commissioning bodies.

5.4 - Veterinary workforce knowledge and skills

We will work alongside the veterinary profession to ensure that they have the necessary data,
knowledge and skills so that veterinarians are empowered to advise on good husbandry and animal
management strategies for disease prevention, prescribe antimicrobials responsibly, and, where
appropriate, recommend evidence-based alternative treatments in place of antimicrobials.
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5.5 — Systems to support animal health

We will support the veterinary profession, the livestock and aquaculture industry, retailers and/or
processors and animal keepers to ensure animal health and welfare is protected and that animal
keepers have the necessary knowledge, skills and data to implement measures to prevent and
control disease and infections, reducing the need to treat animals with antimicrobials and, where
antimicrobials are necessary, adhere to responsible use and disposal practices.

6.1 — AMR solutions

We will work across the public sector, regulators, academia and industry to fund and deliver
innovative scientific research to develop vaccines, diagnostics, antimicrobials and alternative
therapies (including bacteriophage, polyclonal antibodies and host-directed therapies), which
meet UK and global needs.

6.2 — Subscription models

We will implement purchasing arrangements for new antimicrobials that de-link the price paid for
antimicrobials from the volumes sold, monitor and evaluate impact, and advocate for the wider use
of these ‘subscription models’ in other countries.

6.3 — Overcoming market barriers

We wiill collaborate across the public sector, with academia and with industry to identify needs
and to overcome market barriers, to enable new products to move from discovery to market in
an equitable and sustainable way.

6.4 - Improvement and adoption

We will drive improvement by assessing and regulating novel technologies and approaches at pace,
using evidence to increase timely and appropriate adoption.

7.1 — Evidence generation and use

We will fund, collect, generate and use research, innovation and evidence to improve understanding
of AMR, its impact and how to mitigate it, with a focus on enabling the necessary research
infrastructure, knowledge transfer and disciplines to meet identified research priorities (including
those set out in the ‘top 10)).

7.2 — Research networks

We will fund and support transdisciplinary AMR networks and research and innovation grants that
support the expansion of AMR communities, supporting cross-sector knowledge transfer and

the delivery and implementation of timely, high impact, and independent research and innovation
for AMR that meets identified needs of policy makers, practitioners, industry, civil, clinical and
broader society.
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8.1 — Data on health inequalities

We will establish pathways for collecting and reporting data annually on infection incidence,
AMR and antimicrobial use, including (wherever possible) variation by age, sex, disability,
ethnicity, nationality, deprivation, geography and high-risk settings, which will be used to
inform intervention development.

8.2 - Toolkit for addressing health inequalities

We will collate cost-effective, evidence-based resources into a toolkit, adaptable to local needs,
for identifying and addressing health inequalities in access, infection incidence, clinical outcomes,
vaccine uptake and antimicrobial exposure to support organisations to develop interventions that
address and do not exacerbate health inequalities.

8.3 - Interventions to reduce health inequalities

We will develop, implement and evaluate interventions, underpinned by the use of health equity
tools, to reduce infections and avoidable antimicrobial exposure, optimise clinical and population
outcomes and patient safety, adapting approaches to consider the main groups and factors
commonly associated with health inequalities.

9.1 — Prevention and preparedness

We will support improved global prevention of, and preparedness for, rising levels of AMR, including
through building sustainable partnerships, supporting global surveillance capabilities, capacity and
capability building, and system strengthening.

9.2 — Access and stewardship

We will support equitable access to, and stewardship of, new and existing quality antimicrobials,
evidence-based alternative therapeutics, vaccines and diagnostics, underpinned by internationally
recognised antimicrobial classification guidelines and through more resilient and transparent supply
chains, improved market access and better alignment of regulatory pathways.

9.3 - Antimicrobial use in farming

We will support efforts to optimise the use of antimicrobials in farming globally.

9.4 - Standards for manufacturing and waste management

We will collaborate internationally and with industry partners to promote the development and
use of global standards and certification systems for environmentally responsible antimicrobial
manufacturing in human and veterinary medicines.

9.5 - Advocacy and engagement

We will drive global advocacy and facilitate collaboration to address AMR by championing action
at high-level international forums, strengthening global financing and accountability mechanisms,
engaging in bilateral dialogues and negotiations, collaborating with civil society, and identifying
and amplifying best practice internationally.
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Antimicrobial

A drug that selectively destroys or inhibits the growth of microorganisms. Examples include
antibiotics (also known as antibacterials) antiviral and antifungal agents.

Antimicrobial stewardship (AMS)

An organisational or healthcare-system-wide approach to promoting and monitoring judicious use
of antimicrobials to preserve their future effectiveness.

AWaRe categorisation

A tool for monitoring antibiotic consumption, defining targets and monitoring the effects of
stewardship policies that aim to optimise antibiotic use and curb antimicrobial resistance.

Bacteraemia

The presence of bacteria in the bloodstream.

Bacteriophage (phages)

A group of viruses that infect specific bacteria, usually causing their disintegration or dissolution.

Biosecurity

The prevention of disease-causing agents entering or leaving any place where they can pose a risk
to farm animals, other animals, humans or the safety and quality of a food product.

Broad-spectrum antibiotics

These are drugs effective against a wide range of bacteria. For example, meropenem is a broad-
spectrum antibacterial. Their use needs to be limited to resistant infections because they tend to
increase the risk of resistance in other bacteria.

Codex Alimentarius guidelines

A collection of internationally recognised standards, codes of practice, guidelines, and other
recommendations published by the Food and Agriculture Organization of the United Nations
relating to food, food production, food labelling and food safety.

Critically important antibiotics (CIAs)

Antibiotics identified by the World Health Organization as critically important for human health and
their use needs to be restricted, especially in the veterinary sector. In the UK, we use the European
Medical Agency definition of the CIAs. There are 3 classes of highest priority CIAs to which the
animal industry applies restrictions.
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Defined daily doses (DDDs)

A statistical measure of drug consumption, defined by the World Health Organization Collaborating
Centre for Drug Statistics Methodology, and is the average dose prescribed according to a
representative sample of prescriptions.

Epidemiology
The study and analysis of the distribution, patterns and determinants of health and disease

conditions in a defined population.

Eurobarometer

A collection of cross-country public opinion surveys conducted regularly on behalf of the EU
Institutions since 1974.

G20

The G20 (or Group of 20) is an international forum for the governments and central bank governors
from 19 countries (Argentina, Australia, Brazil, Canada, China, France, Germany, India, Indonesia,
ltaly, Japan, Republic of Korea, Mexico, Russia, Saudi Arabia, South Africa, Turkiye, UK and USA)
and 2 regional bodies: the EU and the African Union.

G7

The Group of 7 (G7) is an international forum for the governments and heads of state of Canada,
France, Germany, Italy, Japan, UK and USA. The EU is also represented at G7 meetings.

Gram-negative bacteria

Those bacteria that do not retain crystal violet dye in the Gram-staining procedure. They can cause
many types of infection and include E. coli and Pseudomonas aeruginosa.

Gram-positive bacteria

Those bacteria that are stained dark blue or violet in the Gram-staining procedure. They include
Staphylococcus aureus and Clostridium difficile.

Healthcare associated infections (HCAIs)

Infections associated with the provision of healthcare in either a hospital or community setting.

Herd immunity

The indirect protection from an infectious disease that happens when a population is immune either
through vaccination or immunity developed through previous infection.

Infection prevention and control (IPC)

The use of safe practices and ways of working that help to prevent or reduce infections within
healthcare settings.
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Low and middle income countries (LMICs)

As included at any time in the OECD Development Assistance Committee (DAC) list — a list of

all countries and territories eligible to receive ODA. These consist of all low and middle income
countries based on gross national income (GNI) per capita as published by the World Bank, except
for G8 members, EU members and countries with a firm date for entry into the EU. The list also
includes all the least developed countries (LDCs) as defined by the United Nations.

MRSA

A type of bacteria that is resistant to several antibiotics.

One Health approach

Collaborative multi-disciplinary work at local, national and global levels to attain optimal health
for people, animals and the environment.

Outpatient parenteral antimicrobial therapy (OPAT)

An OPAT team manage the delivery of intravenous (into the vein or IV) antibiotics to patients who
are medically stable, within their own homes.

Pandemic preparedness

The continuous process of planning, exercising, revising and translating into action national
and sub-national pandemic preparedness and response plans.

Pathogen

An infectious agent (bug or germ), a microorganism such as a virus, bacterium or fungus that
causes disease in its host.

Primary care

Services provided by GP practices, dental practices, community pharmacies and high
street optometrists.

Secondary care

Covers acute healthcare, either elective care (planned specialist medical care or surgery, usually
following referral) or emergency care.

Sepsis

Is a serious complication of an infection. Without quick treatment, sepsis can lead to multiple organ

failure and death.

Sustainable development goals (SDGs)

A set of 17 goals adopted by the United Nations in 2015 as a universal call to action to end poverty,
protect the planet and ensure that by 2030 all people enjoy peace and prosperity.
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Theory of change model

A model that explains how a given intervention, or set of interventions, are expected to lead to a
specific development change drawing on a causal analysis based on available evidence.

Vaccine

A vaccine is a biological preparation that provides active acquired immunity to a particular infectious
or malignant disease.

Whole genome sequencing

The process of determining the entirety, or nearly the entirety, of the DNA sequence of an
organism’s genome at a single time.

82



Confronting antimicrobial resistance

Appendix F: ablbreviations

Acronym Definition

ACMSF Advisory Committee on the Microbiological Safety of Food

Al artificial intelligence

AMR antimicrobial resistance

AMS antimicrobial stewardship

AMU antimicrobial use

ANIMUSE global database on ANImal antiMicrobial USE

ANTT aseptic non-touch technique

APRHAI Antimicrobial Prescribing, Resistance and Healthcare Associated Infection

ATMF Access to Medicine Foundation

AWaRe Access, Watch and Reserve antibiotics

BSAC British Society for Antimicrobial Chemotherapy

BSI British Standards Institute

BSS Biological Security Strategy

CQC Care Quality Commission

DDD defined daily dose

DEFRA Department for the Environment and Rural Affairs

DHSC Department of Health and Social Care

DRIVE-AB Driving Reinvestment in Research and Development and Responsible
Antibiotic Use

ECDC European Centre for Disease Prevention and Control

ESPAUR English surveillance programme for antimicrobial utilisation and resistance

FAO Food and Agriculture Organization of the United Nations

FCDO Foreign, Commonwealth and Development Office

GAMRIF Global AMR Innovation Fund

GAMSAS Global Antimicrobial Stewardship Accreditation Scheme

GLASS Global Antimicrobial Resistance and Use Surveillance System

GMP good manufacturing practice

GNBSI Gram-negative bloodstream infection

GP general practitioner

HCAI healthcare associated infection

HIC high income countries

HP-ClAs highest priority critically important antibiotics

HPRU Health Protection Research Unit
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IACG Interagency Coordination Group on Antimicrobial Resistance
IPC infection prevention control

JPIAMR Joint Programming Initiative on Antimicrobial Resistance
KAW Keep Antibiotics Working

LMICs low and middle income countries

LSHTM London School of Hygiene and Tropical Medicine
MHRA Medicines and Healthcare product Regulatory Agency
MRSA methicillin-resistant Staphylococcus aureus bacteria
NAP national action plan

NHS National Health Service

NICE National Institute for Health and Care Excellence

NIHR National Institute for Health Research

ODA Official Development Assistance

OECD Organisation for Economic Co-operation and Development
OPAT outpatient parenteral antimicrobial therapy

PACE pathways to antimicrobial clinical efficacy

PATH-SAFE Pathogen Surveillance in Agriculture, Food and Environment Programme
PIRU Policy Innovation and Evaluation Research Unit

RCVS Royal College of Veterinary Surgeons

RUMA Responsible use of Medicines in Agriculture Alliance
SAPG Scottish Antimicrobial Prescribing Group

SDGs sustainable development goals

SITC Science, Innovation and Technology Committee
TATFAR Transatlantic Task Force on AMR

UKHSA UK Health Security Agency

UKRI UK Research and Innovation

UNEP United Nations Environment Programme

UNGA United Nations Global Assembly

VMD Veterinary Medicines Directorate

VPC Arwain Veterinary Prescribing Champions

WGS whole genome sequencing

WHO World Health Organization

WOAH World Organisation for Animal Health
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