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English Surveillance Programme for Antimicrobial Utilisation and Resistance (ESPAUR 2024)
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Chapter 2: Antimicrobial resistance (AMR)

English Surveillance Programme for Antimicrobial Utilisation and Resistance (ESPAUR 2024)




The burden of bacteraemia and resistant bacteraemia

A
100,000 88,181 [ COVID-19 o .ol 83,146 92,100 an INCREASE of

2
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f

iIn numbers of
bacteraemia®
since 2019 /
2019 2024 2024 |

Calendar year °

——COvID-19—— __ 20,484 an INCREASE of

13.1% J
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bacteraemia " AL 22 out of 100
since 2019

Susceptible | . .,
2019 2024 . people with a bacteraemia® had

Calendar year a resistant infection in 2024

18,103
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"
25,0004 f'
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* Pathogens include: E. coli, K. pneumoniae, K. oxytoca, Acinetobacter spp. Pseudomonas spp., Enterococcus spp., S. aureus and S. pheumoniae.
T 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 1o three or more antimicrobial groups, or carbapenems; Enterococcus spp. resistant to
UKHSA ESPAUR Report 2024-25 glycopeptides; S. aureus resistant to meticillin; S. pneumoniae resistant to penicillin and macrolides, or penicillin.




The burden of resistant' bacteraemia

per week in England in 2024

In 2024, every week there were approximately:

1,775 new susceptible cases 400 new
resistant cases
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A full double-decker bus represents around 87 people per bus mmm

* Pathogens include: E. coli, K. pneumoniae, K. oxytoca, Acinetobacter spp. Pseudomonas spp., Enterococcus spp., S. aureus and S. pneumoniae.
T 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
UKHSA ESPAUR Report 2024-25 glycopeptides; S. aureus resistant to meticillin; S. pneumoniae resistant to penicilin and macrolides, or penicillin.




30-day all-cause mortality of patients

with Gram-negative bacteraemia* in 2024

Percentage died within 30 days
Gram-

negative

bacteria N'=8,394

Antibiotic-resistantt

Gram-negative bacteria N=2,379

Carbapenemase-producing
Gram-negative organisms™*

Antibiotic-susceptible?
Gram-negative bacteria

14.7% N =5952

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

The resistance combinations included are: E. coli, K pneumoniae and K. oxytoca, resistant to any of: carbapenems, third-generation cephalosporins, aminoglycosides, or fluoroguinolones;
Acinetobacter spp., resistant to aminoglycosides and fluoroquinolones, or carbapenems; Pseudomonas spp., resistant to 3 or more antimicrobial groups, or carbapenems

** Sterile site infections
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The burden of bacteraemia* resistant to critically important antibiotics

I [ Bacteraemia*
90,000 B
80,000 Gram-positive
70,000 \
E. coli Antibiotic-resistant’

60,000 Total N . :

antibiotic- bacteraemia
50,000 susceptible Gram-positive
40,000
30,000 Other (_Eram-

negatives Other C_%ram-
20,000 negatives
Total

10,000 antibiotic- V] = 71 %

resistantt

0

E. coli
Total bacteraemia* in 2024

* Pathogens include: E. col, 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.
UKHSA ESPAUR Report 2024-25 resistant to glycopeptides; S. aureus resistant to meticillin; S. pneumoniae resistant to penicillin and macrolides, or penicillin.




Rate of resistant bacteraemiat per 100,000 population by

Index of Multiple Deprivation in 2019 and 2024
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Least
deprived

10.7%
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12.9%

AMR burden

B 2019

2024

T The resistance combinations
included are:

e £, coli, K pneumoniae and
K. oxytoca, resistant to any of:
carbapenems, third-generation
cephalosporins, aminoglycosides,
or fluoroquinolones;

¢ Acinetobacter spp., resistant to
aminoglycosides and
fluoroquinolones, or
carbapenems;

* Pseudomonas spp., resistant to
3 or more antimicrobial groups,
or carbapenems;

e Enterococcus spp., resistant to
glycopeptides;

e S. aureus, resistant to meticillin;

e S. pneumoniae, resistant to

penicillin and macrolides, or
penicillin.



Rate of resistant bacteraemia’ by Index of

Multiple Deprivation from 2019 - 2024

50
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Most
deprived

4 47%
29% 4 41% l

4 0
! 41% 36% 436 |Least
\ deprived

2019 2020 2021 2022 2023 2024

Year

T The resistance combinations
included are:

e F. coli, K pneumoniae and
K. oxytoca, resistant to any of:
carbapenems, third-generation
cephalosporins, aminoglycosides,
or fluoroquinolones;

¢ Acinetobacter spp., resistant to
aminoglycosides and
fluoroquinolones, or
carbapenems;

¢ Pseudomonas spp., resistant to
3 or more antimicrobial groups,
or carbapenems;

e Enlerococcus spp., resistant to
glycopeptides;
* S. aureus, resistant to meticillin;

* S. pneumoniae, resistant to
penicillin and macrolides, or
penicillin,



Regional notifications per 100,000 population of acquired carbapenemase-producing

organisms and proportion of carbapenemase mechanism in England, 2024

North East

Yorkshire and Humber

—e

B 30+
M 25-30

Totaicpo | North West
M 2025
M 15-20

Rate per '
o 10-15

100,000
population
o 20 West Midlands

) East Midlands
| "
East of England

® ° h London

@ IMP
KPC

® NDM
OXA438
VIM

® Other South West
b S South East

’ ’
Data updated April 2026
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Estimated regional rate of Estimated regional rate of resistant

bacteraemia* per 100,000 bacteraemia® per 100,000 population
population in England, 2024 in England, 2024

Rate per Rate per
100,000 population 100,000 population
Il 190 - 205 40 - 45
M 175-190 B 35-40
M 160 - 175 30-35
. 145-160 25-30
130 - 145

* Pathogens include: E. coli, K. pneumoniae, K. oxytoca, Acinetobacter spp. Pseudomonas spp., Enterococcus spp., S. aureus and S. pneumoniae.
T 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
UKHSA ESPAUR Report 2024-25 glycopeptides; S. aureus resistant to meticillin; S. pneumoniae resistant to penicillin and macrolides, or penicillin.




Fungaemia due to yeast species - 2019 and 2024

2019

2024

T T T
T e

B Other yeast species*

Nakaseomyces glabratus
(formerly C. glabrata)

All other yeast species included in these analyses may be found in the ESPAUR 2024 Chapter 2 data tables
UKHSA ESPAUR Report 2024-25




Detections of C. auris in patients

in England by UKHSA region; 2024

Patients with
detections of C. auris

M 121-150
B o1-120
M61-90
31-60
0-30
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Chapter 2: Antimicrobial consumption

English Surveillance Programme for Antimicrobial Utilisation and Resistance (ESPAUR 2024)




Total consumption of antibiotics increasing

towards pre-pandemic levels

COVID-19 pandemic period

y/ WY/ N /s N
2021 2023

15.9 17 .1 17.4

L}

V/ N
2019

. a

VF/ N

P

2024
17.5

(DDDs per 1,000 inhabitants per day)
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Total antibiotic use in the NHS, by prescriber setting

as a proportion of overall prescribing, England 2024

Hospital
inpatients

Percentage of Other

community prescribing

Hospital Pharmacy First Service: 34.5%
outpatients Out-of-hours: 31.4%

General
practice

_ Urgent Care: 7.3%

Other community  walk-in Centre: 6.0%
settings Community Service: 4.9%
Dental practices v oo
Other: 14.7%

*Other community settings now includes the Pharmacy First service

UKHSA ESPAUR Report 2024-25




Antibiotic consumption in primary care from 2019 to 2024

1.66 1.48 1.48 1.66 1.68 1.71

2019 2020 2021 2022 2023 2024

COVID-19 pandemic period

(Items per 1,000 inhabitants per day)
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Antibiotic consumption through private (non-NHS)

routes has continued to increase

Antibiotic consumption in

the independent sector 0.49 0.39 0.48 . 0.62 0.75 0.80
_(DDD_s per 1,000 zy 2020 ) 2\0-2) 2022 2023 2024
inhabitants per day) . | | | |

2024: 0.80 DDDs per 1,000 % AWaRe use in 2024
inhabitants per day (DID) 100%) e — —
Dispensing Purchasing 75%
013 S Watch
0.67 DID 2= «g coo
Usage across the independent sector i.e o
via private (non-NHS) routes includes 4 50/ N H S 25%
data on sales to private hospitals and = 0 Primary care
0%

private pharmacies, private prescriptions

Private Private  Independent  Private Note: Numbers
. . . . o . ipti h hospital usage in
dispensed in community pharmacies, In 2024, 4.5% of primary care encnbeq i burehaag purachg e 3‘;‘(’:?;‘;"’;};&5_
and private prescription in NHS hospitals prescribing was from private Sy hospitals 4 otal may not

prescriptions dispensed in equal sum of
community pharmacies @ m gﬁg\?\}ncomponents
DDDs per 1,000 inhabitants per day
UKHSA ESPAUR REPOI’t 2024-25 Data updated March 2026



Antibiotic prescribing in secondary care from 2019 to 2024

ﬁ DDDs per 1,000 admissions

4,633 4,935 4,461 4,684 4,728 4,663

2019 2020 2021 2022 2023 2024

COVID-19 pandemic period

UKHSA ESPAUR Report 2024-25




Being AWaRe

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 2024-25

®®

Antibiotics with increased toxicity
concerns and higher resistance
potential, that should only be
prescribed for specific indications to
minimise unnecessary harm to patients
and costs to health care systems

Includes: ciprofloxacin in the
freatment 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



Proportion of AWaRe antibiotic use across the NHS (primary and

secondary care), in 2024 (using the 2024 UK AWaRe classification)

100%
80% [~ 339 UK NAP target
Proportion - - - - - - - - 2024-29:
of total 60% 42.8 70% Access
antibiotic use antibiotic use
40% [~
20%
53.8
0% ! !
Primary Secondary Total
care care
B Access Watch B Reserve W Other
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England regional variation in antibiotic consumption, across the NHS

Primary care antibiotic use
in UKHSA centres across
England in 2024

DDDs per 1,000
inhabitants
per day

BMi149-158
W13.9-149
M12.8-138
11.7-12.7
10.6 - 11.6

UKHSA ESPAUR Report 2024-25

Secondary care antibiotic use
in UKHSA centres across
England in 2024

DDDs per 1,000
inhabitants
per day

BW43-45
W39-42
M35-38
31-34
27-3.0

Total antibiotic use in
UKHSA centres across
England in 2024

DDDs per 1,000
inhabitants
per day

M195-203
B 18.3-194
MW17.1-18.2
15.9-17.0
14.6 — 15.8



Consumption of antifungals in primary and secondary care

2019 2020 2024
Prima ﬂ
i 1.10 0.84 113

COVID-19
pandemic period

A ]

Bl . e
oG 0.14 0.12 0.14
care I I

(DDDs per 1,000 inhabitants per day)



UK National Action Plan ambitions and England progress

AMR by 2029

Prevent any
increase in a
specified set of
drug-resistant
infections by
2029

UKHSA ESPAUR Report 2024-25

Consumption
by 2029

N

Reduce UK
antimicrobial use in
humans by 5% from
2019 baseline

AMR in 2024 Consumption
The estimated number in 2024

ol el e S Total antibiotic use
infections in e

financial year
2024/251s 22.7%
higher than the
financial year
2019/20 baseline

England in 2024
(17.5 DID) remains
below that of 2019
(17.9 DID)

)
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Chapter 4: Antimicrobial stewardship

English Surveillance Programme for Antimicrobial Utilisation and Resistance (ESPAUR 2024)




Using TARGET tools throughout the stewardship process

Review

Assess the impact on
antimicrobial prescribing

Identify

Regularly measure antimicrobial
prescribing and actions plans

Evaluate the impact of your actions
using TARGET self-assessment
checklists and audit templates to
guide the review process

Use the TARGET action plan
template to set practice goals and
regularly monitor antimicrobial
prescribing with audit toolkits

Act Learn

Take proactive steps
to enhance stewardship

Stay informed on the latest evidence,
refresh knowledge on area identified
for improvement
Support consultations and promote good
stewardship by using TARGET posters Stay up to date with the latest evidence using
and patient information leaflets. A NICE summary guidance in the TARGET toolkit.
whole-practice approach is encouraged Refresh knowledge through training tools,

webinars, eLearning courses and podcasts,
Abbreviations: TARGET - Treat Antibiotics Responsibly, Guidance, Education and Tools
UKHSA ESPAUR Report 2024-25 NICE - National Institute for Health and Care Excellence

focusing on areas identified for improvement




TARGET activities 2024 to 2025

r 44 =

¢
Published updated patient WAAW campaign reached

information leaflets following TA R G E T over 45,000 RCGP

an evidence review and members and viewed over

redesign Keepw Working 1.2 million times on
Google and social media

Ran three webinars with
a combined total of 577

Published new
resources for

managing patients on _ live attendees and 374
long-term antibiotics for UTI pre-consultation online views
recurrent UTI survey accessed by over

191,000 people

Abbreviations: TARGET, Treat Antibiotics Responsibly, Guidance, Education and Tools; UTI, urinary tract infection;

UKHSA ESPAUR Report 2024-25 WAAW, World Antimicrobial Resistance Awareness Week; RCGP, Royal College of General Practitioners



Summary of findings from an evaluation of UKHSA AMS

tools to support secondary care in England

Peer reviewed

e Average citation rate = 44
publications for _’ (range 2.206)
9 out of 12 tools

Antibiotic Guardian

IV to Oral Switch (adult)

IV to Oral Switch (paediatrics)
Fingertips AMS portal
Prescribing competencies
ESPAUR report

WAAW toolkit

National audit tool

12 AMS Website Average website visits
tools analytics for 7 } over 4-years = 71,588
identified out of 12 tools (range 1,526-407,761)

O 00 N O g b~ W N =

National AMS surveillance

system Evidence of impact in the

10 Peer to peer review tool Evidence of use in UK for 11 out of 12 tools
11 Start Smart then Focus toolkit secondary care for

impact* for 4 out of 12 tools

* Impact was defined as: Evidence of the tool influencing national or international AMS policy/guidelines or other tools

UKHSA ESPAUR Report 2024-25 Berry R and Ashiru-Oredope D. Evidence of impact of national stewardship tools for secondary care in England. 2025



Summary of the WHO emergency cycle and levels of public
health activities undertaken by pharmacy professionals

Recovery

Macro-level
National level
activities

Response

UKHSA ESPAUR Report 2024-25

Micro-level
Activities focused
on individuals

Preparedness

Meso-level
Group or institution
level activities

Prevention

Infectious disease outbreaks and
subsequent high use of
antimicrobial treatment can be a
driver for AMR. Pharmacy
professionals are well placed to
undertake pharmaceutical public
health roles in the management
of outbreaks as part of the WHO
emergency cycle, including AMS
activities. These activities can be
at micro- meso- or macro- levels.

Berry R, Wilkinson A, Turk A, Ng B.Y,
Pinkney S, Halai B, Emoche A, Thornley
T and Ashiru-Oredope D. Pharmacy
professionals’ contribution to the
prevention, preparedness, response, and
recovery of non-COVID outbreaks: a
rapid systematic review. 2025



What indicators are used to estimate or measure appropriateness of antibiotic

prescribing in high-income countries: a rapid systematic review

154 studies identified in initial
results:

* 119 discussed general
indicators

» 35 discussed proxy indicators

« results highlight complexity of
defining appropriateness of
prescribing

* guideline compliance, drug
choice for indication, correct
dose and appropriate
duration are common
indicators used

* these recurring themes
reflect core principles of
antimicrobial stewardship

GENERAL

EXAMPLES

PROXY

Unnecessary treatment

End-of-life

Restricted use Se ns i t i Vi ti es e
Documentat|on Dru Dl:‘:\gnostlc criteria
IV to oral switch Dose ettt g Age Spectru m

Frequenc
; K Renal function Combination therapy

Evidence-based Patient adherence

rmne . Guideline compliance ..

Discontinuation : -
Aller Therapeutic cirug monltorlng‘ ons Treatment Cost
a9 Duration " “Route
Contrain:iication Previous antibiotic use Form ou e RRCIOns
* i 1 1 Investigations
Target site REVIew | nd I ca.tl .on Redundancy
Expert opinion
Blood/urine Culture
Ant'b'Ott'.c Prescription inf Pre:'crlpl’flokn dt Patient level
CONSURPEon information h (?rma IO!‘I n e o data TEQUiI'Ed
data diagnostic coding

* defined daily * duration or

* proportion of 1st line * prescribing vs no

doses (DDDs) days of antibiotic prescribed prescription

per patient therapy for a diagnosis - diagnostic test was
* % of AWaRe * seasonal » appropriate duration carried out

categories variation of treatment for a - appropriate for age
 antibiotic diagnosis diagnosis, gender,

diversity pregnancy status

*Berry R, Magrini E, Medioli F, Caris MG, Kherabi Y, Ng BY, Catteau L, Peiffer-Smadja N, Murri R, De Boer M, Ashiru-Oredope D and ESGAP.

UKHSA ESPAUR Report 2024-25 Measuring appropriateness of antibiotic prescribing in high income countries: a rapid systematic review of indicators. 2025.






