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Chapter 2: Antimicrobial resistance (AMR)

English surveillance programme for antimicrobial utilisation and resistance (ESPAUR 2023)



The burden of bloodstream infections (BSIs) and resistant BSls
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since 2018
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2018 2022 g g .- people with a key pathogen BSI

Calendar year had a resistant infection in 2022

18,400| 17,437 13.259

16,043 16,094 16,643

* key pathogens include: E. coli, K. pneumoniae, K. oxytoca, Acinetobacter spp. Pseudomonas spp., Enterococcus spp., S. aureus and S. pneumoniae.
E. coli, K pneumoniae and K. oxytoca: resistant to any of: carbapenems, third-generation cephalosporin, aminoglycosides or fluoroquinolones; Acinetobacter spp:
resistant to aminoglycosides and fluoroquinolones, or carbapenems; Pseudomonas spp. resistant to three or more antimicrobial groups, or carbapenems;
Enterococcus spp. resistant to glycopeptides; S. aureus resistant to meticillin; S. pneumoniae resistant to penicillin and macrolides, or penicillin.
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The burden of bacterial bloodstream infections*
to critically important antibiotics

<10]010/0J ISR _
Bacterial bloodstream
80000 p— infections™
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60000
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antibiotic-
40000 susceptible

Antibiotic-resistantt bacterial
30000 Other Gram- bloodstream infections
negatives Gram-positive
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Other Gram-
Total negatives

10000 antibiotic- | 17%

resistant \, » 0

0 .
0
Total bacterial 68%
bloodstream infections* in 2022 E. coli

* Pathogens include: E. coli, K. pneumoniae, K. oxytoca, Acinetobacter spp. Pseudomonas spp., Enterococcus spp., S. aureus and S. pneumoniae.

TE coli, K pneumoniae and K. oxytoca: resistant to any of: carbapenems, third-generation cephalosporin, aminoglycosides or fluoroquinolones; Acinetobacter spp:
resistant to aminoglycosides and fluoroquinolones, or carbapenems; Pseudomonas spp. resistant to three or more antimicrobial groups, or carbapenems;
Enterococcus spp. resistant to glycopeptides; S. aureus resistant to meticillin; S. pneumoniae resistant to penicillin and macrolides, or penicillin.
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30-day all-cause mortality of patients with
Gram-negative bloodstream infections in 2022

Gram- Percentage died within 30 days

negative l 16.9% N = 8,135

bacteria
Antibiotic-resistant* o _

Gram-negative bacteria L N = 2023

Carbapenemase-producing

Gram-negative bacteria* 30.4% N =41

S o
Antibiotic-susceptible 16.2% N = 6,051

Gram-negative bacteria

*invasive infections; ¥AMR burden combinations
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Rate of AMR Burden from BSI| and Carbapenemase-producing Gram-negative bacteria
notification per 100,000 population by Index of Multiple Deprivation in 2022
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Regional notifications per 100,000 population of acquired carbapenemase-producing
Gram-negative bacteria by big-5 carbapenemase family in England, 2022
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Regional variation in rate per 100,000 population of the estimated burden of
antimicrobial resistance (red map) and the estimated numbers of bloodstream
infections in England (blue map) in 2022
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2018

B candida albicans
Nakaseomyces glabrata (formerly C. glabrata)
™ candida parapsilosis

Candida species from bloodstream infections in 2022

2022

M Other speciated candidaemia*
] Non-speciated candidaemia*

*candidaemia’ refers to bloodstream infections due to species both currently and formerly defined as Candida
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Chapter 3: Antimicrobial consumption

English surveillance programme for antimicrobial utilisation and resistance (ESPAUR 2023)




Total consumption of antibiotics
continued to decline

Peak in
consumption

|
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Total antibiotic consumption by prescriber setting as
proportion of overall prescribing, England 2022

Who is prescribing?
.. T Hospital
H Inpatients
~~
w - — Hospital

General
practice

outpatients

\(],\ Dental
¥ practices
4\ |
m Other community

settings
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Antibiotic items prescribed in primary care
Is now at pre-pandemic 2019 levels

1.7 1.5

2013 2018 2019 2020 2021 2022

COVID-19 pandemic period

Peak in
consumption

(Items per 1,000 inhabitants per day)
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Antibiotic prescribing increased in secondary care

% DDDs per 1,000 admissions
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Access

First and second choice
antibiotics for treating the
most common infections.

Includes: amoxicillin for
pneumonia and penicillin for
Streptococcal sore throat

UKHSA ESPAUR Report 2022-23

Being AWaRe

0

Antibiotics with higher
resistance potential, that
should only be prescribed

for specific indications.

Includes: ciprofloxacin in
the treatment of
complicated UTI

Reserve

®

Antibiotics that are last-resort
options that should only be used
in severe circumstances, when
other options have failed.

Includes: colistin and IV
parenteral fosfomycin



Change in AWaRe consumption:

2021 vs 2022 compared to 2018 vs 2022
(% change in DDDs per 1,000 admissions)

{:} oo & B

% Change:
2018 vs 2022 -5.3% -5.3% +1.6%
Access Reserve
% Change: +4.3% +3.6% -3.6%

2021 vs 2022
ﬂ GO
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Consumption of antifungals in

primary and secondary care
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UK National Action Plan ambitions and England Progress

United Kingdom
AMR by 2025

Reduce a

by 2024

specified set of Reduce UK
drug resistant
infections by

10%
. 16.92 DID)

\
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Consumption

antimicrobial use in
humans by 15% by
2024 (i.e. to/below

England
AMR in 2022 Consumption
The estimated In 2022

number of severe
infections in 2022
is 1.6% lower
than the 2018
baseline

Total antibiotic use

in 2022 (17.35 DID),
' although below 2019

levels (18.03 DID), is

_ greater than the
) NAP ambition

)
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Chapter 4. Antimicrobial stewardship

English surveillance programme for antimicrobial utilisation and resistance (ESPAUR 2023)




SSTF AMS Toolkit: Updating the ‘Start Smart then Focus’ (SSTF)
Antimicrobial Stewardship (AMS) toolkit for Secondary Care

‘Start Smart Key themes
then Focus’ AMS 1. Foster a culture of
toolkit for AMS in practice
FERIILET BT 2. Embed AMS within
- Update clinical practice

2

Algorithms for use
in clinical practice

ultidisciplina
SSTF Update
Group

4

ANTIMICROBIAL STEWARDSHIP
Clinical managemaent algorithm
€ T AT I

- Focused
CI_|n|c|an literature
input searches
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e Final review of draft
by external
stakeholders prior
to publication

Start Smart - Then Focus
Antimicrobial Stewardship Toolkit for
Secondary Care

Uyt 2073




Antimicrobial stewardship: Start Smart
then Focus Clinical management algorithm

g '
Evidence of infection |24 Start Smart J Then
—
- Focus
istory (Within 48-72
« Signs and ; P hours)
Assess Prescribe; taking in to
symptoms Assess ‘ consideratio%: J \
: Phys'f:alt_ - Evidence/suspicion of Post-prescription
examination infection * Urgency review Outcome
. L:flboratory results - Patient risk (severity, * Guidelines (local) options:
+ Diagnostic test immunocompromise, - Allergy and J
results resistance) contra-indications » Cease
« Medical imaging ) * « Spectrum (proportionate) « Amend
* Refer
Investigate ) - Extend
Document :
» Cultures ) « S witch

* Laboratory investigations
(biomarkers, haematology,
immunology, organ function)

* Working diagnosis

+ Certainty (possible/
probable infection)

* Imaging « Treatment regimen

+ Source control » Plan (+ review date)

Antimicrobial stewardship: Start smart - then focus
UKHSA ESPAUR Report 2022-23



Antimicrobial stewardship: Surgical prophylaxis algorithm

» Clean surgery involving placement
of a prosthesis or implant

Clean surgery '

Established
infection

l * Clean contaminated surgery
* Contaminated surgery l
No antimicrobial
prophylaxis * Antimicrobial
indicated : :
ndicate Surgical Prophylaxis t:zg}[mzzt
ONE DOSE* according to
Within 60 minutes before knife to skin local guidelines
Redose for long surgical procedures
Intraoperative redosing is needed to ensure adequate
serum and tissue concentrations of the antimicrobial All decisions
if the duration of the procedure exceeds two half-lives should be
of the antimicrobial or there is excessive blood loss clearly

(i.e. >1500 mL in adults or >25ml/kg in children). documented

*In some cases, such as surgery involving implant placement,
24 hours of antimicrobial prophylaxis may be required

UKHSA ESPAUR Report 2022-23 Antimicrobial stewardship: Start smart - then focus



TARGET antibiotics toolkit activities 2022 to 2023

g " e
(L oo C
I
New community TA R G E T 827 healthcare
pharmacy Keep (fbitics Woring professionals
resources section registered for a webinar
on TARGET on skin infections

www.rcgp.org.uk/targetantibiotics
website gp-org 9

o

Developed 2 '"How 83,170 people used a Urinary tract infection World Antimicrobial
to..." resources to UTI pre-consultation and respiratory tract Awareness Week
support primary care survey developed by infection leaflets for campaign reached over
to review long-term TARGET, supporting community pharmacy were 42,000 Royal College
antibiotic use clinicians to follow accessed 8,014 and 5,941 of General
national UT| guidance times respectively Practitioners members

Abbreviations: RCGP, Royal College of General Practitioners; RTI, respiratory tract infection;
UKHSA ESPAUR Report 2022-23 UTI, urinary tract infection, WAAW, World Antimicrobial Awareness Week.



The TARGET Antibiotics Toolkit*

Webinars and 12 webinars
Available for Self SEEEREE and 3 podcasts
GPs and W assessment

commissioners toolkits

& &

7 slide decks

| | _ ' X 2 Interactive and 7 workshop
8 audit toolkits, all Audit and training delivery guides
available in Word other tools and templates

TARGET

Keep

and Excel, 2 ‘How mmm i obial

to.._. resources for stewardship
review of long-term :
toolkits

antibiotics 4

iotics Working

Tips on how to use Antibiotic and 5 links to tools and
interactively, 8 leaflets, Leaflets to diagnostic quick quick reference
glé)ivallgbﬁr:\“gvord’ G discuss with reference tools summaries, quick
transg?ed o 26 patients - links to management

guidance for over 50
common infections

languages, 4 leaflets for

use in the pharmacy setting
*Treat Antibiotics Responsibly, Guidance, Education and Tools

UKHSA ESPAUR Report 2022-23 www.rcgp.org.uk/targetantibiotics



Use of TARGET acne ‘How to...’
toolkit by pharmacy professionals

Pharmacy professionals
working in GP Practice
survey

* 141 completed initial
survey

* 19 completed follow-up
survey

Community Pharmacy
survey

* 44 pharmacy
professionals

» 10 stakeholders

5-point Likert scale used

UKHSA ESPAUR Report 2022-23

Use of the acne ‘How to...’ resources
led to:

* Increased capability’
3.68 (SD 0.40) to 4.11 (SD 0.29); p<0.001

* Increased opportunity’
3.85 (SD 0.24) to 4.08 (SD 0.28); p=0.007

* Increased motivation’
4.35 (SD 0.47) to 4.51 (SD 0.32); p=0.007

Perceived current and future roles
in managing acne:

* Moderate current confidence in
managing acne': 3.75 (SD 1.08)

* Future roles in managing acne:
Reviewing/prescribing long-term
medications

* Needs identified to undertake future
roles: Training, PGDs, remuneration

Sonnex K, Thornley T, Fleming N, Lakha A, Lecky DM, Pillay I, Patel S, Anderson C, Boyd M, Ashiru-Oredope D.

Usefulness of the acne

'How to..." resources

4 Useful to support pharmacy

professionals working in general
practice’:

4.08 (SD 0.18) AND

Useful to support pharmacy
professionals working in community
pharmacy in perceived future roles":

N

% 4.32 (SD 0.16) y

b 4

'(Sections of ache 'How to...' resource
rated as very useful:

1.Self-care advice

2. Treatment of acne

3. Flow chart to review antibiotic use
4. Acne clinical scenarios

.

~

J/

Use of TARGET acne ‘How to._’ toolkit by pharmacy professionals. 2023



Assessing the interplay between factors commonly associated with
health inequalities, clinical factors, and sepsis incidence and outcomes

Literature review (53 studies) Data analysis: 300,000
cases.
Deprivation
Deprivation

Lower socioeconomic status

Unemployment Largest socioeconomic

Lower education level deprivation
Findings not consistent across Ethnicity
studies
Patients with non-white
Ethnicity ethnicity did not show
Mixed effects except in i e el
pregnancy v Frailty
Other | - High frailty score
Caesarean section delivery
Complications during childbirth Other clinical factors associated with increased risk of sepsis
Rersase rlsslés;zost-partum Most Deprived Non-white Individuals Severe Frailty
: Alcohol problems Anaemia Anaemia
Medically underserved area ) )
: ) COPD Diabetes Heart disease
Nursing home resident i o ; ) ) )
Learning disabilities Liver disease Parkinson Disease

Mental illness

Zhong X, Ashiru-Oredope D, Bladon S, Cunningham N, Gilham E, Brown C, Mirfenderesky M, van Staa T et al. The influence of factors commonly
UKHSA ESPAUR Report 2022-23 known to be associated with health inequalities on risks and outcomes of sepsis: rapid literature review and large-scale data analyses. 2023
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assurance schemes

English surveillance programme for antimicrobial utilisation and resistance (ESPAUR 2023)



NHSBSA ePACT2 Antimicrobial Stewardship -
Children’s dashboard: England, Financial Year 2022-2023

) € .
ICD[C)

=

Antibiotic
prescriptions for
children aged 0-14y
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48%

.3 million

& 5

Proportion of antibiotic
prescriptions that are
for children aged 0-4y

49%

L
& £

Proportion of all children
aged 0-4y prescribed an
antibiotic
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Chapter 6: Professional and public education
and training

English surveillance programme for antimicrobial utilisation and resistance (ESPAUR 2023)



Antibiotic Guardian pledges

2020
36,733 2021

33,045

Quality scheme
implemented in 2020
required all patient
facing pharmacy staff
to become Antibiotic

158,360
Antibiotic Guardian
pledges from

Guardians Reduction in 2022 inception (2014) to
pledges but remain end of 2022
above 2019 levels

2018
8,373
2019 3915
9,289 ’
89 Organisations registering 466 entries to the Antibiotic 268 Antibiotic Guardian
AMS activity through Guardian Shared Learning & Schools Ambassadors
Antibiotic Guardian in 2022 Awards event between registrants in 2022

inception (2016) and 2022

UKHSA ESPAUR Report 2022-23



APS Competency Framework: Updating the national Antimicrobial
Prescribing and Stewardship (APS) competency framework

Review of
current APS
competency

framework

+ =)

Review of
alternative
prescribing/
stewardship
frameworks

UKHSA ESPAUR Report 2022-23

Update process

Complete list of potential domains,
statements, and descriptors compiled
for review by experts

Review survey received responses Antimicrobial Prescribing and

Stewardship Competency Framework
from 359 multidisciplinary ' e
professionals

Majority of domains, statements, and
descriptors reached consensus for
addition to APS competency framework
Final review of draft

by external
Draft APS competency framework stakeholders prior
produced based on results to publication



Assessment of global antimicrobial resistance campaigns conducted to alter public awareness
and antimicrobial use behaviours: a rapid systemic review (PROPSERO 2022 CRD42022371142)

Public = 11

Patients = 1

Parents = 2

Children and students = 3
Public and HCP =13

Target

audience

Mass media =9

HCP interaction = 3
Site-based resources = 4
Social media = 1
Website-based = 2
School curriculum = 2
Educational video = 1
Combination=7

UKHSA ESPAUR Report 2022-23

Public AMR
Campaigns
(evidence from
n = 41 papers)

Communication

method

International = 3
National = 14
Community = 8
Local =5

Outcome
measure

Knowledge and attitudes = 16
Antibiotic prescribing/usage = 14
Reported behaviour change = 8
Campaign engagement = 6
Other =5

UK =6

Europe = 11
Asia=9

North America = 3
Africa = 1

Effective
campaigns

1 Mass media

2 Combine HCP
and public
education

3 Focused
messaging on
a specific
infection site

Gilham E, Pearce-Smith N, Carter V,
Ashiru-Oredope D, Assessment of global
antimicrobial resistance campaigns
conducted to alter public awareness and
antimicrobial use behaviours: a rapid
systematic review. 2023



AMS interventions to provide wrap around support
for the public and healthcare professionals

o Children and Care NG
. young people workers )44

Empower children to Empowered to
e-Bug embed and share identify and treat TARGET
healthy behaviours UTls
with households E

Equip teachers to Public ado Empowered to
promote infection AMS and | provide advice on

prevention, control / behawours infection grounded

and treatment in AMS

learning
General
Households practice

Empower households Equipped with tools
to self care and use to provide advice on
antimicrobials q ) infection grounded
appropriately in AMS

s

ANTIBIOTIC Reduced infection outbreaks in school, social care and community settings

GUARDIAN

Reduced antimicrobial prescribing
Lower levels of antimicrobial resistance

UKHSA ESPAUR Report 2022-23 Abbreviations: AMS, antimicrobial stewardship, IPC, infection prevention and control, UTls, urinary tract infections



