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Freface

Covid-19 is the most severe global health crisis
we’ve faced in over a hundred years. Beyond the
direct health impact of the virus, the pandemic’s
implications for wider public health, societies, and
economies will be felt for a long time.

Wellcome recently announced our new vision and
strategy. Wellcome supports science to solve the
urgent health challenges facing everyone. We will be
taking on three urgent health challenges — Mental
Health, Global Heating and Infectious Disease - that
threaten the health of humanity for decades to come.

Although the development of our vision and strategy
started before the Covid-19 pandemic, this is a
critical moment in shaping the future of our world and
how we — as Wellcome and a wider global health
community — solve the Infectious Disease challenge.

Antimicrobial resistance (AMR) is a major piece in the
puzzle that we must solve to overcome the challenge
of infectious diseases. The pathogens that cause
infections can evolve and develop resistance to the
treatments we use to control them. This could lead to
common infections becoming untreatable and
medical procedures such as surgeries or
chemotherapy becoming too risky. For years,
Wellcome has prioritised tackling drug-resistant
infections. We’ve supported a dedicated and
comprehensive AMR agenda and community because
we believe that to stop life-threatening infections from
escalating, the world must stay one step ahead by
controlling the spread of drug resistance.

And right now, we’re falling behind.

Drug-resistant infections already contribute to at
least 700,000 deaths a year, and its impact is
unequal across the world. In Brazil, Indonesia and
Russia, 40 to 60% of infections are already caused
by drug-resistant bacteria, compared to an average
of 17% in OECD countries. Given the current
trajectory, drug resistance could lead to 10 million
deaths annually and plunge 24 million people into
extreme poverty by 2050.

Recognising the severity of the threat, a UN High-
Level Meeting on AMR was held in 2016 and
provided a rallying moment for the global response.

This was only the fourth time in the history of the UN
that a health topic was discussed at the General
Assembly and it spurred global political momentum
on the issue. In 2019, Wellcome analysed the AMR
landscape since this critical meeting to identify where
progress has been made, and what critical gaps
remain. We sought input from leading experts within
the public health, policy and scientific communities.
Over the summer of 2020, we expanded this research
to understand the impact that the Covid-19
pandemic was having on AMR.

Through this analysis, numerous, and at times
diverging, viewpoints were raised on how best to
position AMR in a post-Covid-19 world. As a
landscape analysis, the report captures these different
perspectives without selecting one over another.

As Wellcome, however, we have a strong view on the
best path forward that is grounded in our role, our
experience, and our commitment to the global
response on Infectious Disease and drug-resistant
infections.

To us, the analysis demonstrates that Covid-19 has
changed the landscape around AMR and a fresh
approach is needed.

¢ The global health community must build on the
current momentum to shape a comprehensive
infectious disease threats agenda, of which
drug-resistant infections should be an integrated
piece. While Covid-19 galvanises attention to the
tremendous importance of infectious disease
threats, airborne viral diseases are only one part of
this broader category.

Several AMR topics will benefit from this broader
agenda. For example, the current focus on infection
prevention and control and on water, sanitation and
hygiene (WASH), such as by promoting hand
washing and increasing laboratory capacity, will
have significant benefits for the global response to
drug-resistant infections.

However, other AMR topics will likely continue to
require discrete attention, such as antimicrobial
consumption in humans or, for the immediate
future, the development of new antibiotics.
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Such a comprehensive infectious disease threats
agenda will require an enormous increase in scale
and ambition. We recognise this but are steadfast
that such action is necessary. We also appreciate
that such progress will require prioritisation and
collaboration among the many facets of the
response to antimicrobial drug resistance -
something that has been challenging to do in the
past. Action is necessary from actors across public/
government sector, business sector and civil society,
and needs to proceed in concert and be built on
partnerships. To this end, the report delineates a
critical path forward for the AMR community based
on expert consultations.

Within this critical path, we at Wellcome have identified
where we can best contribute to collective global
action to protect people from drug-resistant infections:

1. Development of and access to therapeutics - the
world needs new treatments to deal with drug-
resistant infections, and additional funding to
deliver innovative solutions to add to the arsenal
of interventions.

2. Appropriate use of antibiotics - Antibiotic use
must improve to reduce the drivers of drug-
resistant infections, through evidence-based,
optimised use and the development and uptake
of diagnostic tools.

3. National action to achieve maximum impact
— concrete, ambitious, evidence-based action led
and owned by individual countries, as this is how
to best deal with the particular local problems
caused by drug-resistant infections.

Many predicted a global pandemic prior to Covid-19,
but the world was still ill-prepared. We must not be
caught out the same way by drug resistant infections,
a slow-moving pandemic whose impact we are
already seeing today. We can prevent it from
developing into an irreparable crisis but the time to
act is now. We must learn from the tragedy of this
pandemic to ensure that we treat drug-resistant
infections with the urgency and scale it requires.

Jc)ﬂ—/w&’t\/\/‘— —

Jeremy Farrar
Director

Tim Jinks
Head of Drug Resistant Infections (DRI)
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Executive summary

Antimicrobial resistance (AMR) is a growing
public health concern in every country in the
world. It already causes at least 700,000 deaths due
to drug-resistant infections per year globally, a
number that may increase to 10 million per year by
2050 - unless significant action is taken. AMR is not
only reversing recent gains made in controlling
infectious diseases but also undermining
improvements in healthcare provision in general. Its
broader health effects include threatening the safety
of many healthcare interventions that are today seen
as routine, including chemotherapy, organ
transplants and other major surgeries. As
antimicrobial drugs lose their efficacy due to AMR,
risks of prolonged hospital stays or additional
surgical interventions increase substantially. The
need to deal with AMR will burden health systems
already struggling with cost inflation, and the
damage to national economies resulting from
increasing illness and death will further hit health
budgets. These health and economic burdens will
disproportionately fall on low- and middle-income
countries (LMIC), preventing attainment of
Sustainable Development Goals.

But this worrying scenario can be avoided, or at the
very least mitigated. A large global community of
actors spanning governments, multilateral agencies,
civil society, and the private sector are working
together on AMR. They have had some success
already, but the scope for future progress hangs in
the balance. The AMR community needs to agree on
how the topic should be positioned relative to the
broader pandemic preparedness and recovery
agenda, and how to prioritise the most important
areas for action.

This report provides a comprehensive update on the
status quo, recent developments, and remaining
critical gaps in the AMR response globally. It
summarises these findings in two overarching
chapters and underwrites these with profiles
covering themed areas where work is needed, and
factors that will enable that work across the global
health landscape. It sketches what a critical path for
the global response to AMR could look like,
including how to define, prioritise, and implement
actions in order to achieve greatest impact.

These findings are the result of interviews with over
100 experts and reviews of over 250 documents.
Most of the interviews were conducted in 2019,
when the world looked very different. Covid-19 has
radically changed the landscape for healthcare
and infectious diseases. It has put healthcare at
the top of national and global agendas and elevated
topics such as disease surveillance from technical to
mainstream policy conversations (while perhaps
impacting the resources and capacity to conduct
them). The Covid-19 response has also seen a sea
change in the global conversation on innovation and
who pays for it, perhaps lastingly. To account for
these effects, the views of more than 80 experts
were captured during July and August 2020.

A core finding stands out: the next few years will
define the trajectory of the long-term AMR
response and how successful it can be.

The AMR community has achieved notable recent
successes:

* AMR has achieved prominence on the global
political agenda: It has moved from a largely
technical topic to a political one — a precondition
for building an enabling environment that secures
funding, awareness, and leadership. The 2016 UN
General Assembly Political Declaration raised
AMR’s international profile as a pressing concern.
Some of the global momentum may have waned
since then, especially given Covid-19, but political
awareness of AMR remains — at least for now.

The AMR community is a broad, multi-sectoral
coalition of actors aware of, and willing to
tackle, AMR: Among this community, there is an
unprecedented commitment to an approach
spanning sectors including human health, animals
and agriculture, and the environment.

The discovery-stage and translational research
environment is robustly funded: Significant
funds have been made available for early-stage
research since 2016, especially on new
therapeutics. Moreover, despite the Covid-19
pandemic, additional push funding has been
launched in 2020, including the $1 billion AMR
Action Fund.
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This enabling environment for action on AMR is at
risk of irreparably weakening. Three critical gaps
drive this risk:

e Ambitions have not always translated into
meaningful action: A substantial uptick in the
prominence of global discussion on AMR over the
past three to four years has not translated into
broader implementation of initiatives. This is true
especially in LMICs, where AMR typically competes
for political attention and resources with other
public health topics. Actors outside of policy-
making circles frequently perceive the AMR
community as a ‘talking shop’.

Prioritisation is increasingly emerging as a gap:
The ‘big tent’ approach of the AMR response to
date has increased awareness among a broad
range of stakeholders. Yet experts across the AMR
space are concerned that the multifaceted nature
of the issue, the complexity of its narrative, and
the multitude of possible interventions are
paralysing the community, preventing impactful
action. There are discrete problems for which
known solutions exist; to prioritise effectively, the
community must align on a critical path of
sequenced steps towards implementation.

The AMR agenda was at risk of losing
momentum even pre-Covid-19: In late 2019,
experts felt that the AMR agenda was at risk of
losing significant momentum over the next 12 to 24
months unless it could demonstrate impact. Several
mentioned the potential for short-term, small
successes to demonstrate concrete impact and
communicate the importance of AMR to an outside
global audience. Covid-19 has made this concern
more acute. AMR needs a new, focused narrative in
a post-Covid-19 world that can rejuvenate
attention, resources, and action towards impact.

Covid-19 has radically altered the world’s
conversation on public health. Experts universally
agreed that Covid-19 will affect the global
response to AMR in at least two ways:

e Covid-19 has exerted both upward and downward
pressure on the development of drug resistance in
infections through several mechanisms (for
example, experts observed increased use of
antibiotics in inpatient settings, but decreased use
in outpatient settings) — the net effect remains to
be seen.

The policy fallout from Covid-19 brings both
risks and opportunities for the attention AMR
receives on a policy level, including funding,
advocacy, and research. Opportunities may include
increased understanding of infection prevention
and control (IPC), increased surveillance and lab
capacity (and awareness of its importance), or even
a clearer pathway into finance ministries for
preventive healthcare conversations. Risks may
include suspended hospital surveillance
programmes, young research talent too often
diverted towards viral infections, resource
constraints for implementation, ineffective
stewardship, and a decrease in the availability of
funding for the global health agenda.

Accordingly, there is a clear need to rethink AMR’s
position as part of the global health agenda. This
raises the question of what that agenda may look like
post-Covid-19. Broadly, experts perceived three
(perhaps overlapping) possibilities:

¢ The status quo of a limited, technical, and niche
pandemic preparedness and recovery agenda.

¢ An expanded pandemic preparedness and
recovery agenda, prominent in political and social
attention, and funded accordingly.

* A much broader, revitalised infectious diseases
agenda that focuses on preparedness and
response to novel pathogens in tandem with
tackling existing endemic and pandemic diseases
(e.g. Tuberculosis and HIV).

Crucially, experts were broadly confident that the first

option was less likely than the other two; which of
those two would be likelier is uncertain.
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Assuming that one of these does develop, there is
then the question of how the AMR agenda should
be positioned. Broadly, experts identified three
perspectives:

e The AMR agenda should tie itself to an inclusive
pandemic preparedness and response agenda.

e The AMR agenda should remain distinct
because AMR is better served by distinctive
narratives.

e The AMR agenda should remain distinct
because linking AMR to a broad pandemic
preparedness agenda is not feasible.

In choosing between these perspectives and finding
a common path forward, there are several open
questions that should urgently be answered:

e Which perspective is best supported by
available evidence and information?

e Which perspective can established actors in the
current AMR community align on?

e Which perspective resonates with external
decision makers and potential funders?

e How, where, and to whom should a newly
repositioned AMR agenda be communicated?

In light of the perception that the AMR agenda was at
risk of losing momentum even before Covid-19, it is
imperative to start a broad exploratory dialogue on
these questions sooner rather than later.

A first sketch of a potential ‘critical path’ to impact
— focusing on implementing a narrower set of truly
critical interventions — sets out two phases.

The first phase, 2020-30, focuses on mitigating the
risk of resistance and its consequences, and on
expanding the evidence base where gaps remain a
barrier to action. Beyond 2030, the second phase
will build on established infrastructure to control
resistance and its consequences, moving into
maintaining resistance control through prevention
and through maintaining and scaling best practices.

The first phase prioritises seven focus areas for
action:

e Water, sanitation, and hygiene (WASH): Access to
clean water and sanitation reduces the transfer of
resistant pathogens and prevents infection.
Achieving this would depend on communicating a
clear and actionable vision for the WASH
community. This will require attention but only
limited additional resource commitments from the
AMR community.

Infection prevention and control: IPC measures
reduce the need for antibiotics and thus their
consumption. Given the robust global agenda on
IPC, there will be significant benefits from
mainstreaming AMR awareness into existing IPC
interventions. This will require attention but only
limited additional resource commitments from the
AMR community.

Therapeutic innovation: As resistance to existing
treatments continues to develop, new ones must be
developed continuously and sustainably. There is
widespread agreement that the current R&D
ecosystem has not produced enough drug
candidates for a sustained response, and large-
scale, global pull incentives to spur innovation
appear further away than in 2016.

Surveillance: Effective surveillance systems are
critical to understanding the problem, designing
and implementing interventions, and assessing the
effectiveness of the response. Key gaps in existing
surveillance systems include capturing data that is
actionable and utilising all existing data sources.

Human consumption of antimicrobials:
Optimising human consumption of antimicrobials
requires guaranteed access for those who need
treatment as well as adequate stewardship to limit
overconsumption. This is a natural priority given
rising consumption among humans and its role in
resistance development. Yet behavioural change
among both prescribers and patients has remained
hard to achieve.
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¢ Vaccine development and access: By preventing
infection in humans and animals, vaccines play an
important role in reducing antimicrobial
consumption. While the case for vaccines to
support the AMR response is clear in principle,
more and better evidence is needed to mobilise
investment, particularly for vaccines for pathogens

that are of priority concern from an AMR standpoint.

¢ Antimicrobial use in animals: For a response that
is preventive, not just focused on treatment, a
holistic perspective that includes other topics
across the One Health spectrum is essential. One
such factor is that reducing drug-resistant
infections in humans requires ensuring appropriate
antimicrobial use in animals.

Other topics warrant attention and investment in
the near term, but may not be the focus of urgent
action. These include developing and ensuring
access to (new) diagnostics, combatting low-
quality or falsified antimicrobials, strengthening
health security systems and cooperation, limiting
AMR in plants and in the environment, ensuring
food safety and security, improving drug
discovery and translational research, and setting
up clinical trial networks.

In the second phase, beyond 2030 moving into
maintaining resistance control, some of these areas

are likely to grow in importance. New evidence (e.g.

on increased resistance transfer from animals to
humans) could propel topics to higher priority much

sooner. Each of these topics, including the priority
topics, are discussed in detailed profiles in
Appendix 1.

In the move from prioritisation to implementation,
specific strategies will vary widely across countries.
While a systematic or comparative assessment
across countries was outside the scope of this
effort, deep-dive interviews with multiple in-country
experts on national action suggested lessons for
different country archetypes. These findings on
National Action and Global Governance are also
detailed in Appendix 1.

In conclusion, prioritisation is increasingly emerging
as a gap in the AMR response. The community must
align on a more specific critical path to achieve
impact. This will involve mapping a set of key issues
to focus resources and attention on, and developing
a perspective on the appropriate level and
sequencing for implementation. Importantly, which
actions to support, or which to prioritise, will differ
for actors in different areas of the AMR agenda.
There is not a one-size-fits-all plan. All of this
becomes even more important in the context of
Covid-19 and its impact on AMR. There are many
outstanding questions, but regardless of how these
are answered, the response to AMR should not
attempt to be all-encompassing in one step. An
effective strategy will require a focus on a critical
path of priority activities.
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Elossary

AMR Antimicrobial resistance

CARB-X Combating Antibiotic Resistant Bacteria Biopharmaceutical Accelerator
CDC US Centers for Disease Control and Prevention

CDDEP Center for Disease Dynamics, Economics & Policy

CRE Carbapenem-resistant Enterobacteriaceae

DALY Disability-adjusted life year

ECRAID European Clinical Research Alliance on Infectious Diseases
EPA Environmental Protection Agency

FAO Food and Agriculture Organisation

FDA Food and Drug Administration

FIND The Foundation for Innovative New Diagnostics

GARDP Global Antibiotic Research and Development Partnership
GLASS Global Antimicrobial Resistance Surveillance System

HIC High-income countries’

IACG Interagency Coordination Group

IPC Infection prevention and control

IPPC International Plant Protection Convention

LIC Low-income countries

LMC Lower-middle-income countries

LMIC Low- and middle-income countries'

MIC Middle-income countries

NAP National Action Plan

ODA Official development assistance

OIE World Organisation for Animal Health

OECD Organisation for Economic Co-operation and Development
PCV Pneumococcal conjugate vaccines

REDISSE Regional Disease Surveillance Systems Enhancement Program
SDG Sustainable Development Goal

UmMC Upper-middle-income countries?

USP US Pharmacopeia

WASH Water, sanitation, and hygiene

WHO World Health Organisation

"Following the World Bank’s 2019-20 definition; cf. World Bank Data Team. New country classifications by income level: 2019-2020.
World Bank 2019 1 July. https://blogs.worldbank.org/opendata/new-country-classifications-income-level-2019- 2020.
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E’croduction and context

AMR as an urgent public health concern.

Antimicrobial resistance (AMR) is an essential public
health concern and already the cause of at least
700,000 deaths per year globally. Left unchecked,
AMR is likely to become one of the world’s largest
health threats, surpassing many other major
conditions, such as diabetes and cancer, in scale.®

have a severe effect on economies around the world.
The economic costs of AMR will burden health
systems already struggling with cost inflation. The
World Bank estimates that AMR will reduce global
GDP by 1.1 to 3.8 per cent by 2050, and cause an
annual shortfall of $1.0 trillion to $3.4 trillion by 2030
versus the baseline.* This estimate only considers

Antibiotics are a cornerstone of modern medicine

Deaths attributable to AMR every year

compared to other major causes of death

AMR now

AMR in 2050
700,000 10 million
Tetanus
60,000
Road traffic
accidents Cancer
1.2 million ' 8.2 million
Measles \ / Cholera
130,000 o @ 100,000-
120,000
Diarrhoeal
disease Diabetes
1.4 million 1.5 million

Exhibit 1 — adapted from Review on AMR

)) Context

= Drug-resistant infections
currently account for
~700,000 deaths
each year

= Without continued efforts
to develop effective
antibiotics, this toll could
rise to 10m by 2050, with
an economic cost
of ~USD 100tn

= The development of new,
innovative antibiotics is
essential to stay ahead
of drug resistance

In addition to direct health effects from drug-resistant
infections, AMR will have a detrimental impact on a
range of other healthcare interventions, many of
which are routine procedures that are taken for
granted, such as surgery, chemotherapy, and organ
transplants. If antimicrobials lose their efficacy due to
AMR, it will significantly raise the chance of prolonged
hospital stays and riskier surgical interventions for
these patients, especially where immune systems are
already weakened. This burden will disproportionately
fall on low- and middle-income countries (LMIC). In
addition to its impact upon human health, AMR will

shocks to labour supply and livestock productivity
and is likely to underestimate the total economic
impact. Moreover, a 2019 study by the Council for
Canadian Academies, supported by the Government
of Canada, found that 5,400 lives were lost and
Canada’s GDP was reduced by Can$2 billion as a
direct result of AMR in 2018.5 Beyond this, the costs
of AMR can be catastrophic for affected individuals as
well. According to the World Bank, “in the high
AMR-impact scenario, an additional 24 million people
would be forced into extreme poverty by 2030.7¢

3 Review on Antimicrobial Resistance. Antimicrobial Resistance: Tackling a crisis for the health and wealth of nations. J O’Neill and

Wellcome Trust (contributors). London: Review on AMR; 2014.

4 Jonas O et al. Drug-Resistant Infections: A threat to our economic future (Vol. 2): final report (English). Washington: World Bank; 2017
1 March. The O’Neill Review estimated a total production shortfall by 2050 of $100 trillion.

5 Council of Canadian Academies. When Antibiotics Fail: The expert panel on the potential socio-economic impacts of antimicrobial
resistance in Canada. Ottawa: CCA; 2019. https://cca-reports.ca/wp-content/uploads/2018/10/When-Antibiotics-Fail-1.pdf.

8 Jonas O et al. Drug-Resistant Infections: A threat to our economic future (Vol. 2): final report (English). Washington: World Bank; 2017 1 March.
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Emergence of AMR

AMR affects all classes of microbes: bacteria, viruses,
fungi, and protozoa. AMR is a naturally occurring
phenomenon resulting from genetic mutation or gene
transfer between microbes. The use of antimicrobials
increases selective pressures on microbial
populations, causing susceptible bacteria to die, while
resistant bacteria are able to survive and proliferate.

While antimicrobials are an important part of
preventing and controlling infection in humans,
animals, and plants, their inappropriate use, overuse,
and misuse significantly accelerate resistance
development. This applies to overuse at the
population level, increasing the total selective
pressure on microbial populations. Similarly,
underuse — such as from exposure to substandard
medicines — can promote resistance, as microbes
survive that would have otherwise been destroyed. In
a similar way, using antibiotics for growth promotion
in livestock is a concern when they are applied at a
subtherapeutic dosage, where bacteria are exposed
to the antibiotic but likely not fully eliminated, thus
selecting for resistant strains that survive and may
transfer to humans.

The global response to AMR

AMR is one of the most complex and multifaceted
health challenges facing the global community today.
It involves many types of pathogens and diseases.
Resistance development, transfer, and transmission
all occur in different pathways involving factors and
stakeholders in human, animal, and plant health, as
well as the environment. Interventions to reduce
inappropriate use, overuse, and misuse of antibiotics
must address regulatory gaps, introduce appropriate
incentives, and drive behavioural change, while still
ensuring appropriate access, especially in LMIC.

This response is usually viewed through a focus on
two sets of interventions:

¢ AMR-specific solutions aimed directly at mitigating
development or transmission of resistant pathogens.

* AMR-sensitive solutions focused on leveraging
other global health (and other) agendas to generate
positive externalities for decreasing the prevalence
of AMR, such as improved hygiene, sanitation, and
infection prevention and control (IPC) measures,
which reduce the overall need for antimicrobials.

Given this complexity of stakeholders, incentives,
and trade-offs, the global AMR community has taken
a One Health approach to the crisis to bring a
comprehensive set of agendas to the table. At the
global level, the UN Food and Agriculture
Organisation (FAO), the World Organisation for Animal
Health (OIE) and the World Health Organisation
(WHO) have taken leadership roles on informing,
coordinating, and driving the response to AMR,
formalised in 2010 as the Tripartite. This increased
attention to AMR culminated in 2015’s ‘Global Action
Plan on Antimicrobial Resistance’, endorsed by all
three agencies, which set out five strategic objectives
to tackle AMR around the world.

In September 2016, the UN General Assembly
adopted the Political Declaration on Antimicrobial
Resistance. This represented a major step by the
global community to formalise and strengthen the
response to AMR, with the inclusion of a broader
coalition of nations and actors.

One of the key outcomes of the Political Declaration
was the creation of an Interagency Coordination
Group (IACG) on Antimicrobial Resistance, tasked to
draft a set of recommendations on future global
action on AMR to the UN Secretary General. The
IACG’s final report was released and presented to the
UN Secretary General in April 2019. It made
recommendations in five areas:

¢ Accelerate progress on a national level: Ensure
access, accelerate development and implementation
of National Action Plans (NAPs), and phase out
antimicrobials for livestock growth promotion.

¢ Innovate to secure the future: Increase
investment into new antimicrobials, strengthen
access initiatives, and strengthen research
coordination and collaboration.

e Collaborate for more effective action:
Systematically engage civil society groups and the
private sector.

¢ Invest for a sustainable response: Include an
AMR lens in investments across all public and
private investor classes and increase domestic and
donor funding dedicated directly to AMR.

e Strengthen accountability and global
governance: Enhance capacity for the Tripartite
and develop a Global Development and
Stewardship Framework.
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The IACG report recommended strengthening the
global institutional framework for an AMR response
through the creation of two new bodies, a One Health
Global Leadership Group on Antimicrobial
Resistance, and an Independent Panel on Evidence
for Action against Antimicrobial Resistance.

Context and objectives for the
landscape analysis

Four years after the Political Declaration, where does
the global response to AMR stand? This is the core
question that this report attempts to answer. To ensure
the analysis represents an accurate and balanced view
of the AMR landscape, it sought to capture the inputs
and reflections of over 90 key stakeholders, whose
expertise spans the full breadth of the AMR field.

The analysis hopes to shed some light on three
dimensions of today’s AMR response:

e Developments since 2016 and momentum:
What impact has the Political Declaration had on
the response and what progress has been made
since? Is the current momentum positive or flat (or
even negative)?

e Status quo: How do experts assess the maturity of
the response today, both in terms of the enabling
environment and with respect to implementation?

e Critical gaps: Perhaps most importantly, where do
experts see critical gaps in the response today and
over the next 5 to 10 years?

Due to the complexity of AMR and the multitude of
possible solutions, the answers to these questions will
differ depending on which segment of the response
one looks at. To this end, the analysis structures the
AMR response into seven themes and nine enablers
that underpin these themes (see Exhibit 2).

AMR landscape framework
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Optimise use
of medicines
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(3%

Rl

Enablers

Innovation

D FG 0 e @

National action

@ | Global governance

Exhibit 2

Human infection prevention & control
Clean water & sanitation

Food safety & security

Environmental contamination

Human consumption of antimicrobials

Use of antimicrobials in animals

in plants

Surveillance (incl. laboratory capacity)

Discovery & translational research
Diagnostics (development & access)
Therapeutics (development & access)
Vaccines (development & access)
Medicine quality

Clinical trial networks

Appendix 2 provides a detailed overview of the landscape’s methodology, sources and sampling.
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A note on Covid-19

When the bulk of the interview work for the
landscape analysis was conducted (July to
September 2019), the world — and especially the
world of infectious diseases — looked very different
than it does one year later. Covid-19 has radically
shifted conversations on healthcare and infectious
diseases into the centre of human life in many
societies. It has touched upon all themes in the
above framework: Increasing exposure to
antimicrobials (through real and perceived risks of
Covid-19 bacterial co-infection, but also broader
effects on IPC) and challenging efforts to optimise
the use of antimicrobials (at least in humans, by
changing how and when antimicrobials are available
and prescribed).

Yet Covid-19 has also affected several of the
underlying enablers. It has put healthcare at the top
of both national and global governance bodies’
agendas, and elevated topics such as disease
surveillance from technical to mainstream policy
conversations (while perhaps impacting the
resources and capacity to conduct it). The Covid-19
response has seen a sea change in speed and
attention on the race for effective vaccines and
therapeutics, supported by novel, rapidly assembled
institutions such as the Covid-19 Therapeutics
Accelerator or COVAX. This has driven changes to
the global conversation on innovation and who pays
for it, perhaps lastingly.

As a result, a fourth and fifth objective were added to
the analysis:

¢ The implications of Covid-19 on the present
AMR agenda: How might Covid-19 be impacting
the emergence and spread of drug-resistant
pathogens? Has Covid-19 affected the elements of
a critical path to successfully tackling AMR?

* The questions a future agenda must answer for
a post-Covid-19 public health landscape: How
should the AMR agenda position itself vis-a-vis
changed conversations on global public health,
infectious disease, and preventive interventions to
optimally pursue the goal of reducing morbidity and
mortality from drug-resistant infections in humans?

To answer these questions, the viewpoints of more
than 80 experts were captured in a series of
workshops and interviews conducted throughout July
and August 2020, augmenting the 2019 landscape
analysis. The purpose of these interactions was to
pressure test and reconfirm the validity of the 2019
findings in priority areas, partially (but not exclusively)
in light of the ongoing Covid-19 pandemic. In
addition, these workshops and interviews sought to
capture the perspective of a broad set of senior
national and global stakeholders across the global
health architecture on how Covid-19 impacts the
future direction of the AMR response. These
responses are reflected in a separate chapter, ‘The
Implications of Covid-19’, as well as in the
perspective on a critical path forward and (where
relevant) the sections 