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Antimicrobials: a simple overview

Provent or treat
infections caused by

Prevent or treat
infections caused by

Bacteria Antibiotics Viruses

(also known as

antibacterials)

such as collulitis, Uninary Tract Infections {UTIs),
tuberculosts (TB) and Sexually Tranamitted
Infections {STis) hke goncrrhoan

Prevent or treat
infections caused by

Fungi

such as thrush. ringworm
and athlete’s foot

Antimicrobials

are medicines
used to prevent and
treat infections caused el
by microorganisms in : chickonpo shinglos
humans, animals °

. Prevent or treat
and plants. - oo

Parasites

Antiparasitics

An antimicrobial drug works against
only one type of organism.

Antimicrobial Resistance:

when the microorganisms change or mutate over time
and get to a point where they no longer respond to
medicines previously used to treat them. mm:;‘w"';:“‘:::,"::m
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AMR SOS

XX I 1 XX
More than

39 million

deaths could
occur from

AMR by 2050

Source: Global burden of bacterial antimicrobial
resistance 1990-2021: a systematic analysis
with forecasts to 2050

Ineffective antibiotics
Increased risk of disease
spread, illness, disability
and death

In 2021, AMR was directly
responsible for 1.14 million
global deaths
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Global deaths in 2019 Global deaths in 2021
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Source: Global burden of bacterial antimicrobial resistance in 2019, a systematic analysis, The Lancet, January 2022
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AMR Is a threat to progress on the Sustainable

Development Goals

AMR hits the poor hardest; treatment of
resistant infections is more expensive.

Untreatable infections in animals threatens
sustainable food production for growing
populations

Antimicrobials are fundamental
components of all health systems

DECENT WORK AND
ECONOMIC GROWTH

i

Clean water and effective sanitation
reduces infections from multiple sources of
contaminated water.

Cost of AMR is predicted to be US $100
trillion by 2050, driving and extra 28 million
people into poverty.

It IS crucial to balance access and
conservation of antimicrobials with
Innovation, to contain AMR.
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Captured on the National Risk Register
Costs the NHS £95 million per year

In England, 20 out of 100 people with a key atepor 100,000 popuiaton

40 - 50

pathogen blood stream infection had a resistant infection e

25-30

In 2022 (source: ESPAUR)

Resistance to antimicrobials is increasing, creating a
new generation of ‘superbugs’ that cannot be treated with
existing medicines.

Regional variation in rate per 100,000 population of the estimated
burden of AMR
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more deprived communities in the UK

Least deprived

| -0.2% | — +3.2% —

I l l I l l l j

AMR Burden B 2019 [ 2023

— +9.5% —
g I +2.5% =
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UKHSA priorities

e Being ready to respond to all hazards to health
Improve health outcomes through vaccines

e Protect health from threats in the environment
e |mprove action on health security through data and insight

e Develop UKHSA as a high-performing agency



» The UK Government, including all four UK nations, owns
the UK NAP

s
 The Department of Health and Social Care (DHSC)

=
J
2 . .
.{/ provides overall coordination

UKHSA plays a crucial role in the development and
Implementation of the plan. We:

coordinate the development of UK-wide human health
targets

lead on key outcomes and commitment

drive and monitor the impact of public health interventions

152 The UK AMR National Action Plan

UK Health
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Confronting antimicrobial
resistance 2024 to 2029
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2024-29

The UK AMR National Action Plan

IPC & Public
bnosecumy and awareness &
interventions

environment | || Sdcatonsi
settings

Wasle
management

D UKHSA deliverables

urveilliance to

inform

interventions

interven

Health and
social care
workforce

Health and
social care
tions governance

Systems to
support animal
health

Improvement
and adoption

Vet workforce
knowledge/
skills

Data on health
inequalities

] 00lKit 1O
health
inequalities

Interventions to
reduce health
inequalities

Prevention and
preparedness

Access and
stewardship

Antimicrobial
use in farming

Manufactunng
standards

Advocacy and
engagement
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Antimicrobial Antimicrobial Point prevalence Antimicrobial Professional and
resistance consumption survey stewardship public education

NHS

NHS England
Research ESPAUR ESPAUR report ESPAUR improvement and
oversight group and feedback lay summary assurance
schemes



okreatn ANtIDIOtIC resistant bloodstream infections

Yy are on the rise

21 out of100

bloodstream
infections
were antibiotic
resistant in
England in 2023

Y 000000000 000000000
froem oo FRRRRERERRORPRITII
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\
Total antibiotic consumption
was 17.6 Defined Daily Doses
(DDDs) per 1,000 inhabitants
per day (DID) in England in 2023.
/
\

This is an increase of 2.4%
compared with antibiotic
consumption in 2022

but 1.9% below the pre-pandemic
2019 consumption level.
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ocnean ANtIDIOtIC prescribing patterns across
Security

aeency  Nealthcare settings in 2023

Primary care Secondary care

- antibiotic use
prescrlbed exceeded 2019

levels, with notable
increases in:
o e Accident & Emergency
e Other specialty services
of all 1111 e i
antibiotics ¢ a
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AMR local indicators - produced by the UKHSA ~

Supporting NHS England Initiatives Geography
Antimicrobial Resistance (AMR) SS:::ha:area

No matches found

Antibiotic Prescribing

Data view ¥ Topic ¥
Area profiles Antimicrobial Resistance

» Your area lists

Area type Group type
Healthcare-Associated Infections -nofand 7| | Setectorouptype -
(H CAI) Area Group
Select area v Select group v

Infection Prevention and Control (IPC)
Antimicrobial stewardship (AMS)

Accessed on the Fingertips website.


https://fingertips.phe.org.uk/amr-local-indicators
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Impact of changes to policy or practice can be simulated before
being implemented.

Many more strategies can be evaluated than would be feasible in
randomized controlled trials

We can explore the cost-effectiveness of public health options

Can look at counterfactuals (what would have happened if...) s

Help us to interpret data/trends we see in the data, or understand —
the underlying mechanisms
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Understand
drivers
Intervention Survelllance
design design
4 : ) 4 )
Rational
L Reduced
decision : .
making Infections
U 4 (0 4

AMR modelling and health economics

Predict
future

Intervention

evaluation
4 )
Quantified
uncertainties
(0 4
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The e-Bu 25l — _ _
Learning 9chumey ) e -z e-Bug is a health education

ears i .
y transmission of microbes from

programme that aims to promote

1
1
1
1
[ e-Bug
1 .. .
- B : positive behaviour change among
1
and positive behaviours for hand : 1 | e .
washing, respiratory and oral hygiene. P | Students increase their knowledge : C h I I d re n/yo u n g p e O p I e to S u p p O rt
: 1 f antimicrobial resist ;
: ; - O : : :
: : oot scnifc mosagoswinn | Infection prevention and control
e community and strengthen their
o . ° 1 yself—care tgchniques. 1
e E - IPC) efforts and tackle AMR
Students learn about dental ] 8 : I ( e O r S a’ n a’C e
_S e andthe im.pact of 1 % 1 Infection control |
& sugar on their teeth. 1 c .
9 : 2 I Students apply their |
= 1 = problem-solving skills to outbreaks I
-4 F UL [ > 1 and are introduced to herd immunity
§ 1 E | and infectious diseases. I .
; _ ; 1 ' e-Bug provides free resources for
Marvellous Microbes 2 | |
Students develop their hand l = I Sexual Health | .
and respiratory knowledge 1 Students learn how easily infection I e d u Cato rS CO m m u n Ity I e ad e rS
and explore different types of - - = 1 ! === can spread through sexual contact ] ]
harmful and useful microbes. 1 1 and how to protect themselves. ! .
- ._ : parents and caregivers to educate
ey ; Key ' Key

je 1 - : : : | Stage 3 Stage 4 . .
Cmgesser T T 7T 4 young people, aligned with schools
-V Micro-organisms Y Treatment of Infection ’




@5@ X «§
‘1; > o)
RSN

Ukreatn [teryention example: TARGET Antibiotics

Security
Agency

T Treat TARGET antibiotics provides and champions
the use of evidence-based guidance,
0 0 A Antibiotics education and tools for primary healthcare
0 Q providers to prevent and manage common
, Infections and optimise antibiotic use.

R Responsibly.

Supporting infection prevention and control

TA R G E T G Guidance, initiatives,

Improving how antimicrobials are used,

e _ E Ed ucation and Empowering patients to manage their own
Keep@blotlcs Working infections, preserving antibiotics for future

T Tools generations

www.rcgp.org.uk/TARGETantibiotics
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Intervention example: Antibiotic Guardian pledge
based campaign

CURRENT PLEDGES: 208664

“If 'm prescribed
antibiotics, | will take them
exactly as prescribed and

never share them with others”
- Public

“When | see a
patient with dental pain, | will
discuss methods of controlling
symptoms rather than
prescribing antibiotics as a first
course of action”

- Dentist

f‘ BECOME AN
y ANTIBIOTIC GUARDIAN

- —

Antibiotic resistance remains one of
the biggest threats facing us today.

“When handing out a
prescription that includes antibiotics, |
will inform the patients of dose and
duration and to take their antibiotics
exactly as prescribed and to return
any unused antibiotics to a pharmacy
for safe disposal”

— Pharmacy Teams

“I will ensure that
guidelines for diagnosis and
management of common infections
(including Sepsis) are readily and
reliably accessed by supporting their
design and dissemination”

— Infection Prevention
Specialists

“If | prescribe an
antibiotic then | will document
indication, duration and review
dates on the drug chart in line

with Start Smart then Focus AMS
guidance”
— Primary/Secondary Care
Prescribers

BECOME AN ANTIBIOTIC GUARDIAN
CHOOSE YOUR PLEDGE NOW!

MEMBER OF THE PUBLIC STUDENT, EDUCATOR OR

HEALTH OR SOCIAL CARE
PROFESSIONAL OR LEADER SCIENTIST

“seiec ramhe 15t seiect > 200,000 pledges

10 peer review publications
1025 organisation pledges
241 AG school ambassadors

469 entries to AG Awards

2019

Launch of AG
schools ambassadors

2014 2016 2017

AG Launch A Rebranding
Launch of AG Shared

Revision of
AG pledges

Learning Event,
I UKHSA ESPAUR Report 2023-24 Platform and Awards I
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National Institute for Health Research funded partnerships between
universities and UKHSA =

Forming multi-disciplinary centres of excellence, conducting — | <
translational research. | <

Effective mechanism for UKHSA and academia to work together, with . EEe &
demonstrable impacts for public health policy and practice.

Example: Combined network analysis and mathematical modelling T~ : -
has informed introduction of a novel sentinel-based whole genome o
sequencing surveillance to deliver efficient, rapid identification of

novel Clostridioides difficile strains in English hospitals.
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Priority Pathogens
Precision Prescribing
Practice, design and engineering

Population health and policy

Populations
Interventions

Contexts

Sequencing
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Therapeutic development and evaluation Open Innovation in AMR platform partnerships
with academia and industry

Delivery partners with PACE consortium supporting hit to lead and lead optimisation of
novel therapeutics against drug-resistant strain panels (https://paceamr.org.uk/)

UKHSA Discovery Partnerships, working with academia and industry to facilitate translation
of new antimicrobial assets

Industry-funded project to screen large libraries against TB using an HTS assay developed at
UKHSA Porton (80,000 compounds; at CL3).

An integrated pathway approach to support phage innovation and clinical adoption,
tackling complex infections and addressing future antimicrobial shortages

October 2021

Therapeutics for difficult to treat infections and AMR

Antimicrobial Resistance:

Open-innovation in early stage
antimicrobial discovery and evaluation



https://paceamr.org.uk/
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Vaccine discovery and evaluation in in vivo models — immunological read-outs. CL3/4

De-risk the development of vaccines for AMR through the design and use of functional immune assays

Evaluate vaccine protection in support of vaccine preclinical/clinical trials - assay standardisation and inter-lab studies
Immunoassay, cell-based assays, generation of proteins — toxin neutralisation by antibodies

Discover and evaluate antibiotic-sparing therapies to target extremely drug resistant pathogens, or pathogens for which antibiotic usage is
inappropriate — C. difficile (in phase Il clinical trials). Wellcome-funded.

Fermentation — biomass for human challenge studies & challenge stocks (at CL2 & CL3)
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Development and translation of new detection and susceptibility test technologies e.g. https://ifastdiagnostics.com/ and biomarkers for complex diseases
(e.g. Sepsis)

Diagnostic Accelerator evaluation of rapid diagnostic tests and approaches e.g. LFD evaluation for Sars-Cov-2. Pathogen genomics and characterisation

Investigating the role of the built environment, modular ward facility to investigate transmission dynamics of antimicrobial resistant bacteria and other emerging
pathogens

Understanding and interrupting potential transmission pathways, including aerosol generating procedures, water

Development and evaluation of novel infection control strategies, surface modifications/treatments, disinfection strategies, water treatments



https://ifastdiagnostics.com/
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What are the key drivers of AMR transmission?

Where to place new technologies? What is the role of big data and
Al?

How can we educate the healthcare workforce?
How can we involve inclusion health groups?

How can we model the economic impact?

How can we best engage the public to address information gaps?

Where best to target our action?
How can we evaluate interventions? ‘
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Thank you
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