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met two years earlyOverall usage in food producing animals drepy 59% (to 25.7mg/kg) from 2014 to

2022 these are the lowest ever record®8.In people antibiotic use per kg bodyweight reduced by 9% from
201317 (from 135mg/kg to 123mg/Bcanddeclined by a further 15.1% from 202D227°. Use of antibiotics

as growth promoters in Europe (including the UK) has been banned since 2006. Antibiotics used in animals must
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Most antibiotics sold in the UK (measured in tonnes of active ingredient) are
human use (see chart). There are also differences in the typestifiotics
used in humans and animals. In animals the most common active ingred
are tetracyclines (32%) penicillins (28%)and aminoglycosides (12%)
accounting for 2% of those sold®. In humans,72.1% of antibiotics are
prescribed in NHS GPwith penicillins accounting for 45.2% of NHS
prescriptions? ¢ KS 2 2NI R | SI f (K Pridiy Gfitically
Important Antibiotics account for 0.5% of total antibiotic sales for animals ¢
sit below the targets set by the EU (see sectid?).6
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The UK has the'Slowest level of antibiotic consumption in fogetoducing animals FGURE - ANTIBIOTIC DISPENSE
out of 31 European countries reporting this data (2018). FOR HUMAN AND ANIMAL USE Ii

THEUK(TONNE}B

Combination of FPA and

. . G e Pias and
Species specific usage of antibiotics are difficult to calcditate number Non-FPA speciet8% p'gzltﬁr‘;
of reasons: ( 35%

1 Sales are routinely recorded although there has been goodHorses
uptake of voluntary usage recording schemes in pigs, pouliry
(inc eggs), salmon and trout farming. “

. . . | Companion
1 Sales data for products licensed for use in multiple specjesnimals !
. . excl horses 2
cannot be further differentiated and sales may vary from
actual usage (pers comms, NOAH).

. . Multiple  "§
1 Records of actual antibiotic usage may be measured |ifpPA species
. . . . 14%
different ways in difference sectors (see section 6). - - /
. . . . . Fish Pi
RUMA (Responsible Use of Medicines in Agriculture Alliance) ha\fé 1;%2

. . . Cattle5% Poultry5%
established an industry targets task force, with targets for reduced use set by

leading vets and farmers from beef, dairy, egg, fish, gamebird, pig, poultry and sheep.sectors
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Aims and Objectives

The purpose of this document is to provide an unbiased and factual summary of mainly quantitative
information relating to antibiotic usage and antibiotic resistance in the UK in animals and humans. The
report primarily focuses o€ampylobacter spp, Salmonella spp and Ewdatth are commonly found in
animals and capable of transmitting to and causing disease in humans. The report also brings together
information on current activities being undertaken by the UK Government, human and veterinary
healthcare pofessions and the animal industries to combat the negative impacts of antibiotic resistance
on human and animal health.

This report does not consider drug resistance in viruses, fungi, protozoa or helminths.

We havenot attempted a comprehensive review or analysis of research examiningrémsfer of
antibiotic resistant bacteria from animals to humans and from humans to animals.

This report provides a summary of the data and information relating to antibiotic usage and resistance
known to the authors at the time of publication. The authors aim to update this report as new relevant
information becomes available. The date of theelttupdate is displayed on the cover page. The authors
welcome any constructive feedback on additional data to include or ways to further improve this
document. These will be considered in future updates.

IMPORTANT NOTE FROM THE AUTHORS ON GLOBAL CONTEXT

Whilst this document largely focuses on the UK for practical reasons, it is important to recognig
that antibiotic resistance is a global problem. In contrast to the UK, many countries have no {
limited legal controls on the use of antibiotics in humanadanimals. These countries also tend

to have high populations of both humans and animals, with close contact between the two
Antibiotic resistance which arises anywhere in the world can very quickly spread to many othq
countries by human carriage of btaria as a result of the massive and rapid global movement
of people. The movement of animals and food products can also contribute. It is thus essenti
that the problem is addressed globally as recommended in the Review on Antimicrobig
Resistance commgoned by the UK GovernmentVhatever is done in the UK will not solve the

global problem, nor will it eliminate the risks associated with antibiotic resistance in the UK.
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1.Introduction

1.1 Antibiotic resistancés now well recognised as a majoternationalthreat to society?!

1.2 The ability to treat bacterial infections with antibiotics is a crucial element of hathan and animal
healthcare.

1.3 Antibiotic usage selects for the development of antibiotic resistandmcterial populatios.?

1.4 Resistance to antibiotics that are crucial for the treatment of certain diseases and particularly the
development of simultaneous resistance to several antibiotics (pdullyy resistance) can severely
restrict our ability to treat infections.

1.5 Thedevelopmentof new types ofintibioticshelps toovercomeexisting resistancédowever,n the last
30 years almost no new classes of antibioticeehbeen discovereédl.

1.6 Increased usage of antibiotics combined with greater movement of people are major contributors to
the development and global spread of antibiotic resistant bactéria

1.7 Resistance mechanisms gaatentially spread through bacterial populations including from animals to
humans (e.g. from direct contact, the environment and/or via the food &and from humans to
animal$.

1.8 The use of antibiotics in animals has been linked to increases in certain types of antibiotic resistance
humans’ However, ceasing use of the antibiotic whessistancehas developed has not necessarily
resulted in a returrbacterialsusceptibilityto the antibiotic(see Box 3, section 7.2).

1.9 Genetic studies have the capacity to expand our understanding of the origin and spread of antibiotic
resistance geneJhere has been evidence of transference of antibioéisistant bacteria from animals
to humansbetween pigs and a pifarm worker, howevergenetic, population levedtudies of antibiotic
resistantzoonotic bacteria causing disease in humans have been found to be genetically distinct from
isolates from livestock or meat produgee section 7.2

Page6 of 70



ANTIBIOTIC FACT FILE

2.Summary of key facts
2.1 Antibiotic usage in the UK

211

2.1.2

2.1.3

214

2.15
2.1.6

2.1.7

2.1.8

2.1.9

There are limitations in the availability of accurate data on antibiotic usage in humans and animals
and currently November 202Bno centralised system for data collection across all species in the
UK.

Total antibiotic usage in humars decreased from 52h 2013to 491 tonnesin 2017. These
figures however, do not include private prescriptiongstimated to increase th&otal figure by
around 10% In 2015 usage reduced significantly across the whole human healthcare system for
the first time.Approximately80%of total human antibiotic usagin the UKarisesfrom community

usage such a8P prescriptionand 20% from usage in hospitalBigure 6):60

Total antibiotic usages in all animdlavedecreased from 44Tonnesin 2014 to 193 tonnes in
2022169

Total antibiotic usage across humans and animals reduced by 28% i.e. from 986.0 tonnes in 2014
to 706.3 tonnes in 2019. As of 2019, the animal sector consumed 32% of antibiotics, down from a
44% consumption share in 203%.

Overall, antibiotic use has fallen by 18% in humans and 51% in animals betweeR(AQL2
Furthermore,2019 UK data shows that one third of all UK antibiotics were used in animals, and
two thirds in humans. This is important, as global dathereby animal use may be higher is
certain countries) is often incorrectly extrapolated to the 19K.

Antibiotic use in trout farms has increased by 130% since 2017. The BrdaighAssociation are
carrying out asurvey to investigate this increase lpredict the unprecedented levels of antibiotic

use may be due to outbreaks éeromas salmonicidalheyexpectlevels will fallbelow 2017
values and below industry targets by next y&&r.

Sector specific targets faagricultural antibiotic use were agreed at RUMA Conference 2017
(Responsible Use of Medicines in Agriculjufmntibiotic usage for growth promotiom animals

has been banned in the UK and across the EU since®2006.

In the UK, antibiotics for use in animals must be prescritpe a veterinary surgeon. The majority

of antibiotics prescribe din humans need to be prescribed by a qualified health professional
(doctor, dentist, nurses with suitable qualifications etc). However, some antibiotics are available
to purchase over the amter.

2.1.10 The European Medicines Agency (EMA) has, on request from the European Comidisstiigd

the most Highest PriorityCritically Important Antibiotic§HRCIA3 based on degree of risk to
human health due to antimicrobial resistance developmefollowing use in animals. It has
concluded that the Highest Priority Critically Important Antibioticsfareroquinolones 3rd and
4th generation cephalosporinandcolistin?

2.1.11 Compared to other European countries, the UK has below average antibiotic use in the human

sector; with the third lowest use of fluoroquinolones in humans (0.5 DDDs per 1000 inhabitants
per day). During 2023017 there was no statistically significant cgarin human consumption of
antibiotics across Europ®, but since 2022 some classes aftibiotics have a statistically
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significant reduced consumptiortetracyclines, macrolides, cephalosporins etc.), notably not
broad-spectrumpenicillinst?t

2.1.12 When comparing amounts of active ingredient used for animals and humans]atbest
proportion of HPCIAs was prescribed for use in humans in 2®17Figure 5 shows
Fluwroquinolones and 3rd and 4th generation cephalosporins are used more heavily in humans
than in animas.

2.1.13 Between 2012022 animal sales of fluoroquinolones reduced B%%, 3¢ and 4" generation
cephalosporins b9% and colistin b§004%°. Overall,total sale§mg/PCUpf HRCIA antibiotics
in animalgdecreased by1% from 14 to 2022. They currently represent 0.5% of total veterinary
antibiotic sales8°

2.1.14 In cats, the HRZIA 3 generation cephalosporin was the most sold active ingredient antibiotic in
2022, making up 42% of sal&8.

2.1.15 Antibiotics of last resort in human medicine are piperacillin/tazobactam, carbapenems and
colistin170

2.1.15.1Use of colistin irsecondary care increased between 2eA@0, and then dropped by 15.1%
in 2021

2.1.15.1.1 In 2020 there were significant increases in colistin prescribing in all trust types apart from

acute multiservice trusts.

2.1.15.2 Use of carbapenems hdsallen across all trust types over the past 5 yedrbere was a
notablelarge increase in 2020 due tioeir inclusionwithin NICE hospitedcquiredpneumonia
guidelinesduring the COVIH29 pandemic.

2.1.15.3Use of piperacillin/tazobactam significantly reduced in 2017 due to shortages; impacting the
use of other alternative antibiotic$® and has been increasing from 202820 after being
included in multiple guidelines for pneumortr@atmentin hospital. Since 2020se has been
reducing across all trust typé&®

2.1.15.4In 2019, the human health sector consumed 93% of alCH¥ when comparing percentage
consumption in tonnes between humans and animiéts.

2.1.16 There are no piperacillin/tazobactam or carbapenem containing drugs licensed for use in animals
in the UK

2.1.17 Colistin is a last resort antibiotic used in human medicine in the UK for the treatment of drug
resistant infections (Box 1). Widespread use of colistin in Chinese pig farms has been implicated in
the development ad spread of colistin resistabiacteria.!

2.1.18 In animalsgolistin salesin the UK $ one of the lowest in Europ®.0Img/PCU9 and below the
recently recommended target set lige European Medicines Agencyn(iy/PCU) (Box Bnd the
European Countrgnean in 2018 (3.4mg/PCdata from 31 countriés

2.1.19 A voluntary restriction on colistin usageliflKfarm animals was agreed in December 205.

2.1.20 Since 2021, colistin has not been sold in the UK for use in aniffals

2.2 Antibiotic resistance in the UK

2.2.1 E. coliSalmonellaand Campylobacteare zoonotic organisms easily transmitted from animals to
humans including via the food chaiB. coliis considered an indicator organism for monitoring
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antibiotic resistance levels in animal populations and along ®ahmonellaand Campylobacter
are primary causes of food poisoning in the BK.

New surveillance from theeéterinary MedicinesDirectorate (VMD)Y022 includes 3 new species
of bacteral6®

2.2.2.1 Campylobacter coli:

2.2.2.1.1 Added to the surveillance panel gy often are more antibiotic resistant thanC.jejuni

andcan possibly transfer resistant genesQojejuni.

2.2.2.2 Enterococcus faecalis

2.2.2.3 Enterococcus faecium

2.2.2.3.1 The addition ofEnterococcugllows the detection of vancomycin resistant enterococci

(VRE) and detecting antimicrobial resistance in genergdam-positive bacteria.

2.2.2.3.2 No VRE was detected in any of the 2022 isol&i&s.

2.2.3

224

2.2.5

2.2.6

2.2.7

2.2.8

Comparable data on antibiotic resistance levels in bacterial populations from humans and animals
are limited*

In humans,antibiotic regstant gramnegative infections are responsible for the majority of
clinically significant cases of resistané®esistance oE. Coli, Klebsiella pneumoniae, Klebsiella
oxytocaand Pseudomonas sppemained broadly stable between 20Ehd 2017°8. However,
E.coliresistant to piperacillin/tazobactar{the most frequently used antibiotic for the treatment

of sepsis)and carbapenems increased significantly between 2BAZ1170 Similarly, non
susceptibility of Klebsiella pneumoniae to ciprofloxaciff, @eneration celphalosporins and
piperacillin/tazobactanalsostatistically increased during this period.

Resistance to key antibiotics (excluding penicillin) has increased over the previous 5 years (from
2022) within invasive group A Streptococcus infectigimaplications for treatment regimes for
patients allergic to penicillin.

Using currently available data, the percentagdeotoli Salmonelleand Campylobactebacterial
isolates showing antibiotic resistance to the antibiotics that are most critical for human health
are generally lower in animals than in humags.

Similar patterns of resistance are seerCampylobacter speciéom chickens, chicken meat and

in humans which is consistent with possible resistance transmission routes through the human
food chain. HoweverE.coliand Salmonella sppexhibit more variation in resistance patterns
between animals and humans, and it is likely that resistance in asigiabt a driver of resistance

of these bacteria in human43

Since 2020, the proportion of human bloodstream infections caused by resistant bacteria has
reduced due tahe reduction of E.coli infectiondikely due to multifactorial effects from the
COVIBEL9 pandemicl?0

2.2.8.1 However E.coli blood streamfectionresistance to caamoxyclauv remains high in 2021 at

2.2.9

41.2%'70
Carbgenem resistance in human blositieam infections remains low @%E. col2020) (0.3%
K. Oxytocand0.8%86K. pneumoniaén 2017)170
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2.2.10 Vancomycin resistance iumanbloodstream infections caused IBnterococcus spmcreased
from 10% to 16% between 2011 and 202¥5Since 2017, vancomycin resistance has remained
stable at approximately 20% resistaablates!’®

2.2.11 Several bacterial species including the causative agents of tuberculosis and gonorrhoea in
humans show significant levels of antibiotic resistance but are not reported or treated in animal

Page 10 of 70
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3.Definitions

Antimicrobial resistancd AMR)
Antimicrobial resistance occurs when microorganisms such as bacteria, vitusggsand parasites change
in ways that render the medications used to cure the infections they cause ineffégtive.

Note: Whilst there are significant resistance problems associated with antiviral drugslifé.geatments)
and antiparasitic drugs (e.g antnalarials) this document is concerned primarily with antibiotic resistance.

Antibiotic resistance:

Antibiotic resistance is the ability dfacteriato resist the effects of an antibiotic. Antibiotic resistance
occurs when bacteria change in a way that reduces the effectiveness of drugs, chemicals, or other agents
designed to cure or prevent infectiofs.

There are different methods of defining resistarsmeto allow comparison with human datthe veterinary

data inthis document havebeen presented using human clinical breakpoints (GErever possible
(Tables 4 and g).e. resistance is defined as being present if the resistance level in the bacteria would likely
be clinically significant in humans). Epidemiologicataffitvalues are an alternative method to define
resistanceoften used in reference laboratorié§.

Antibiotic sensitivity testing (AST):

Several methods may hesed to test which antibioticspecific bacterial populatiorare sensitive to. The
majority of these methods involve growing populations of the bacteria in the lab and observing the effects
of specific antibiotics on these populations. Testing usuakes place in a laboratory andepending on

the method usedcan take between 3.8nd 18 hours!® The use of whole genome sequencing has been
investigated as a novel method for antimicrobial susceptibility. A larger evidence base is needed for it to
become routine but price for the technology is decreagthg.

Critically mportant Antibiotics (CIAS)
The World Health @anisation (WHO) has defined antibiotics that afecntical importance to human
healthbased on two major criterf&

1. The antibiotic agent is the sole or one of limited available therapies to treat serious human disease
2. The antibiotic agent is used to treat disease caused by:

a. a zoonotic organism (that can pass from AHwman to human) or,

b. an organism that can obtain resistance genes from-homan sources

Four antibiotic classes fulfil all these criteria and are considered to be the highest priority critically
important antibiotics for human health. These are: macrolide$,aBd 4" generation cephalosporins,
guinolones and glycopeptides.

In 2013, he European Medicines Agency (EMA) reviethede antibiotics to assesgich antibioticsused
in veterinary medicingcontribute the greatest risk to development of antibiotic resistance in humginsy
identified two classes3 and 4" generation cephalosporinandfluoroquinolones?2 In 2016colistin, an
antibiotic from the polymixin classyas added to this list (see Box%).
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ANTIBIOTIC FACT FILE
Ly GKA& R20dzyYSyd &/ NR GA Olthe EMA definitial2 NI | v ! yGAoA20GA 04

Broad/Narrow spectrum antibiotics:

An antibiotic that is effective at killing or preventing the replication of a wide range of disasing
bacteria is termed broad spectrum in contrast to narrspectrum antibiotics which are only effective
against specific types of bacteria.

Gram staining (gram positive/gram negative bacteria):

Gram staining is a ethod of classification of bacteria into two classes (gram positive and gram negative)
according to differences in the structure of tHeacterial cell wall. Gram positive bacteria include
Staphylococcspp. (e.g. MRSA)Streptococcspp. Gram negative bacteria include. colj Klebsiellaspp.,
Salmonellaspp.,and Campylobactespp. Antibiotics vary in their capacity to treat infections caused by
different gram positive or gram negative bacteria. Gram negative bacteria often show greater degrees of
antibiotic resistance than gram positive bactetfa.

Veterinary cascadé®

If there is no medicine authorised in the UK for a specific condition, the veterinary surgeon responsible for
treating the animal(s) may, in order to mitigate unacceptable suffering, treat the animal(s) in accordance
with the following sequence:

(a) a veterinary medicine authorised in the UK for use in another animal species or for a different condition
in the same species; or, if there is no such product;
(b) either:
(i) a medicine authorised in the UK for human use, or
(i) in accordance with a Special Import Certificate from the Veterinary Medicines Directorate (VMD),
a veterinary medicine from another Member State; or, if there is no such product;
(c) a medicine prepared extemporaneously, by a vet, pharmacist or a person holding an appropriate
YIYydzF I OGdzZNBENRA F dzi K2NR Al GA2Yy ®

Population Correction Unit (PC#)

Themg/PCU is a unit of measurement developed by the European Medicines Agency to monitor antibiotic
use and sales in animals across Europe. The Population Correction Unit is the standardised average weight
in kilograms (kg) of all animals at time of treatmemtiltiplied by the number of animals based on national
statistics (live and/or slaughter).

Defined Daily Doses (DDD)

In humans, antimicrobial usage is expressed as the number of defined daily doses per 1,000 inhabitants
per day. This provides astimation of the proportion of the populations treated with a particular drug
every day.

Defined Daily Doses Vet (DDDVet)
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In companion animals, antimicrobial usage canelpressed as the average number of days that each

cat/dog in the UK has received an antibiotic throughout the year. These methods of drug usage
comparisons account for differences in dose rates of different drugs, and the length of activity of long
actingproducts169

4.Categories of antibiotics

There are currently over 20 different classes of antibigticThe list below is not an exhaustive but
represents the most commonly used antibiotic classes in thé8UK.

Antibiotics class Examples Examples of UK human  Examples of UK animal
usage® usage®

Penicillins Penicillin Widely used to treat a Used in a wide variety of farn
Amoxicillin variety of infections, animal and pet species for a
Ampicillin including skin, airway and = broad range of diseases
Flucloxacillin urinary tract infections. including mastitis, lung
infections, urinary tract
infections.
Tetracyclines Doxycycline Used as an alternative to ~ Commonly used particularly
Lymecycline penicillinsfor airway for the treatment of lung

Oxytetracycline  infections. Commonly used infections in farm animals.
to treat moderate to severe
acne and rosacea

Macrolides* Erythromycin Can be particularly useful = Often considered as an
Azithromycin for treating lung infections, = alternative to penicillins. Uset
Clarithromycin or an alternative for people for lung and udder infections
Tylosin with a penicillin allergy or  in cattle andrespiratory
Tilmicosin to treat penicillinresistant | infections in poultry and pigs.
strains of bacteria
TMPS Trimethoprim/ Can be used for a wide Used in a wide variety of
sulfamethoxazole variety of infections species for a broad range of
including urinary tract diseases including lung
infections. infections, urinary tract
infections and diarrhoea.
Lincosamides Clindamycin Not frequently used due to Used in dogs and cats for the
Lincomycin high degree of side effects. treatment of dental infections
Sometimes used for drug = and abscesses. Also used in
resistant infections. cattle and pigs including in

feed treatment of diarrhoea
and lung infections.

Aminoglycosides Streptomycin Tend to only be used to Used by injection for
Gentamicin treat very serious illnesses treatment of lung infections
Neomycin such as blood infections  in horses. In feed and in wate

Spectinomycin (septicaemia), as they can preparations used to treat
cause serious side effects, diarrhoea in pigs and lung
including hearing loss and infections in poultry. Used in
kidney damage; usually eye and ear drops in pet
given by injection. Also animals.
used via inhalation for
treatment of serious lung
infections.
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Cephalosporins Used to treat a wide range  Used for skin and urinary
1sY2nd generation Cephalexin of infections, but are also | tract infections in pet animals
Cefaclor effective for treating more = Used for treatment of udder,
Cefuroxime serious infections, such as reproductive tract and skin
3d/4t generation Ceftriaxone pneumonia, septicaemia,  (foot) infections in cattle.
Cefotaxime meningitis and gonorrhoea
Ceftiofur
Fluoroquinolones Ciprofloxacin Broadspectrum antibiotics Authorised for use in many
(Humans) used to treat a wide range species. Used to treat a very
Enrofloxacin of infections (e.g. airway  wide variety of infections but
(Animals) and urinary tract now no longer recommended
Marbofloxacin infections). as first line treatment due to
risk of development of
resistance.
Polymyxins Colistin ** Colistin is a last resort Colistin is infrequently used ii
(Polymyxin E) antibiotic for serious animals in the UK. It can be
Polymyxin B multidrug resistant gram used for treatment of gut

negative infections. Given | infections in pigs, poultry and
by injection. High risk of cattle.

kidneys and nerve damage Polymyxin B used topically to
Polymyxin B is used treat ear infections (e.g. dogs
topically to treat eye and

ear infections.

Glycopeptides Vancomycin Given by injection as last =~ Not used in the UK. Avoparci
resort in serious drug was historically used as
resistant infections (e.g. growth promoter in Europe
MRSA) before being banned in 1997

Phenicols Chloramphenicol = Eye drops used for Used for treatment of airway

Florfenicol treatment of eyeinfections. = infections in cattle, sheep anc

pigs. Eye drops used under
the cascade for treatment of
eye infections in dogs and
cats. Used in Salmon for
treatment of furunculosis.
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5.Legal Environmeng Antibiotic use in animals

5.1 The use o&ntibiotics for growth promotion in animals in tHeuropean UnionEU) (including the UK)
has benbanned since 2008.
5.2 In the UKthe Veterinary Medicines Regulations 20i@plement the European Veterinary Medicines

Products Directive [2001/82/EC] regulating manufacture, authorisation, marketing, distribution and
post-authorisation surveillance of all veterinary medicinal products including antibiotics.
53¢ KS 9dz2NRPLISIyYy 16 A& OdNNByidteé dzyRSNI NBEGASGgd 5NI
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proposed:

5.3.1 Veterinary medicines proposal: Proposes to introduce options to restrict or ban veterinary
usage of certain antibiotics critical for human medicine. Aimstiimulate innovation of new
veterinary medical products and improve data collection on antimicrobial usage.

5.3.2 Medicated feed proposal: Proposes to tighten the rules for prescribing medicated feed
(stopping prophylactic use and with additional requirement for the prescriber to examine
animals and diagnose disease before prescription). Allows the use of medicatetbfepets.

5.3.3 As ofJune 2018, new regulations for administering of medicated feed have been approved by
the European Parliamenthese regulationkimit the use of prophylactic and metaphylactic use
of medicated feedor cases where there & high risk of spread of infection when one animal
is already infected and when there is no appropriate alternative. Furthermovetexinarian
will have to carry out a physical examination and diagmwsorder to prescribe antibiotie
medicated feed?

5.3.4 Since January 2022, The Veterinary Medicinal Products Regulation (Reg EU 2019/6) became
applicable. It contains measures to support the availability and safety of veterinary medicines
and strengthen and enhance EU action against AMR. They advocate farnsise
antimicrobial use in animals and reserve certain antimicrobials solely for treating infections in
humans!” The regulation bans the routine use of antibiotics and restricts preventative
antibiotics to exceptional treatment needs of individual anls#%°

5.3.5 In June 2023, the Council of the EU has adopted the recommendation to strengthen EU action
against AMR??

5.3.5.1 They encourage members states%

5.3.5.1.1 Improve health and welfare of FP&s to decrease occurrence and transmission of
infectious diseasé, to reduce the requirement for antimicrobials.

5.3.5.1.2 Reduce the overall EU sales of antimicrobials in farmed animals and aquaculture by 50%
by 2030.

5.3.5.1.3 To develop effective evidendmased alternatives to the use of antimicrobials and
vaccinations for animal health

5.4 EUambassadors ANSSR 2y 9! [/ 2dzyOAf Qa ! YA YL fThisadyitakicdA y S LI

aimsto protect some Clgfor humans only andestrict someantibiotic prescribingThe regulation was

adopted by the Council 026" November 201&as been operational since 2021.
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5.5 In the UK the Royal College of Veterinary Surgeons provides a Professmitwlof Conduct for
veterinary surgeonthat states that:

The responsible use of veterinary medicines for therapeutic and prophylactic purposes is
one of the major skills of a veterinary surgeon and crucial to animal welfare and the
maintenance of public health.

The development and spread of antibiotic resistance is a global public health problem that
is affected by use of these medicinal products in both humans and animals. Veterinary
surgeons must be seen to ensure that when using antibiotics they do so responsibly, and
be accountable for the choices made in such use.

Failure of a veterinary surgeon to follow this Code of Conduct can result in disciplinary action and could
result in the veterinary surgeon being disqualified.

56! & LINI 2F (GKS 'Y D2@SNyyYSyidiQa p @&SIFEN OlAzy
LINEPGAAA2YAaQ ®#2 9! NBIdzZ I GA2yaod

5.7 In January 2023, the UK Government announced plans to strengthen the law on unnecessary antibiotic
prescribing in animals by making changes to the Veterinary Medicines Regulations 2013. Currently a full
consultation is being prepared with legislation extspto be laid out in 2023%

5.8 Support and guidance for veterinary surgeons on responsible usage of antibiotics is available from many
sources including thResponsible Use of Medicines in Agriculture Alliance (RE3MBAitish Veterinary
Association(BVAJ* | y R .spetialisidivisionprovidingpractical advice to vetworking in different
veterinary sectors (e.q@igs, poultry, cattle, sheegompanion animalandhorseg. A list ofguidance
documents compiled by the Veterinary Medicines Directoiiatavailable onliné?

Page 16 of 70

LJt


https://www.rcvs.org.uk/advice-and-guidance/code-of-professional-conduct-for-veterinary-surgeons/
https://www.rcvs.org.uk/advice-and-guidance/code-of-professional-conduct-for-veterinary-surgeons/
https://www.gov.uk/guidance/guidelines-and-guidance-on-the-responsible-use-of-antibiotics
https://www.gov.uk/guidance/guidelines-and-guidance-on-the-responsible-use-of-antibiotics

ANTIBIOTIC FACT FILE

6. UK Antibiotic Usage Data

6.1 Methods and limitations of data collection
6.1.1 Human

6.1.1.1 The usage of antibiotics in the UK is calculated by combining data from prescriptions of antibiotics.
The data presented below have been sourced by combining data on prescriptions sourced from
primary care (e.g. GPs) and secondary care (e.g. hospitadd)adais in England, Northern Ireland,
Scotland and Wale3.he largest percentage of animals used in humans are prescribed in primary
care settings (6.2 a) pie chart).

6.1.1.2 Data in this report may be an underestimate of usage as it does not include private prescriptions
dispensed in the community or at private hospitals.

6.1.1.3 Data on usage in humans is normally recorded as a defined daily dose (DDD) which is the
internationally recognised unit of measurement of medicine consumption, recommended by the
World Health Organisation (WHO).

6.1.1.4 The DDD is the assumed average maintenance dose per day for a medicine used for its main
indication in adults. The DDD accounts for differences in drug potency (i.e. the same weight of
antibiotic may offer 20 doses of Antibiotic A but 100 doses of aniibiB}.

6.1.1.5 This unit of measurement allows data from different classes of antibiotic to be grouped together
and for meaningful comparisons of antibiotic usage to be made over time and between countries.
European data are collected by the European Centre for Diseasieob (ECDC) to form the
European Surveillance of Antimicrobial Consumption network (B&AC

6.1.1.6 Data on the number of prescription items is also collected which can be used to infer whether
changes in DDD are due to a change in the number of prescriptions or changes in the nature of
prescriptions (e.g. dosage or length of prescription)

6.1.1.7 In this report, we have presented data on human usage in tonnes of active ingredients, as
calculated for the UK One Health Rep@®132017 (Published in January 201%his is to allow
direct comparison with animal datas of November 2023, there has not been another-Glealth
Report published, and therefore current data used in the report is likely outdated.

6.1.2 Animal

6.1.2.1 Total Antibiotic sales data are collected from Marketing Authorisation Holders (MAHS) via the
Veterinary Medicines Directorat&/MD). This has been adal requirement since 200%.

6.1.2.2 Data are reported annually in théK Veterinary Antibiotic Resistance and Sales Surveillance Report
(VARSH)y the VMD.

6.1.2.3 Since 2010, the European Medicines Agency has compiled data from EU/EEA countries (including
the UK) to form an annual European Surveillance of Veterinary Antimicrobial Consumption (ESVAC)

report.

6.1.2.4 The size andlemographic offood animal populationscan vary year on year due to market
conditions ®, to allow trends to be analysed between years and between European courtlrées
total quantity of antibiotics soldn(g of active ingredientisdivided by the likely total weight of

Page 17 of 70


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/750811/_1473963-v1-UK-VARSS_2017_Report_FINAL.pdf

ANTIBIOTIC FACT FILE
food producing animals at the time of treatment (P@pbtain an estimate of antibiotic usage in
mg/PCU’. The PCUPopulation Correct Unitis calculated as the number of live afod
slaughtered food animals multiplied by the estimated weight at time of treatnignt.

6.1.2.5 Sales data are likely an overestimaié the amount of antibiotics used in animals as not all
antibiotics sold will be used (e.g. due to wastage or expiry). Sales data may also not reflect
antibiotic usage as they do nobnsiderimport and export of antibiotics.

6.1.2.6 Sales data offer limited information on the species treated. All antibiotics sold are authorised for
use in specific species but many antibiotics are authorised for use in more than one species (e.qg.
pigs and poultry). In addition, antibiotics may be ugsedpecies other than those for which they
are licenced (under the cascade).

6.1.2.7 The UK lacks a centralised system that accurately records usage of antibiotics by animal species
although these systems are currently under development. Data from the poultry meat industry are
reported annually by th&ritish Poultry Councédnd, data from the pig meat industry is currently

collected via an online systeneNIB Pigk More recently, the Agriculture and Horticulture
5SSt 2LIYSyY G . 21 NR 6 !a S5R A0 AKydich! relpsiibidy, ddefaRd slie&pS W
producers monitor and compare antibiotic use, and helps tackle resistance.

6.1.2.8 Current antibiotic usage data in animals do not allow determination of how appropriately
antibiotics are being used as they do not tell us whether they were used following a specific
diagnosis or the dose or duration of treatment. These are all impor&otbfs in the development
of antibiotic resistance.

6.1.2.9 The standardisation of data collection using units of measurement comparahlentan defined
daily doses (defined daily dose for anim&®vet) and defined course dose for animals (DCDvet)
has beendeveloed by the European Medicines Agenbyr pigs, cattle and broilers (meat
chickens)lt has also been adopted by the FSA for compaaioimals(dogs/cats) and horse$?
These units of measurement take into account differences in dosing, pharmaceutical form and
route of administration for different spees and are intended to allow more accurate estimation
of animal exposure to veterinary antimicrobidfs.
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6.2 Results of Data Collection

FIGURE 1: a) HUMANPRESCRIPTIONS (BY SECTOR) 2017 (TONMES)
b) TOTAL UKNIMALANTIBIOTIC SALES BY SPECIEB%22022

3) Total Use of Human Antibiotics England: 491t (2019)
Dentist  Other Community
4% 4%
Hosptial
Outpatient
7%
Hospital Inpatient
13% General Practice
72%
b) : o
Total Use of Veterinary Antibiotics UK: 193t (2022)
Poultry only Horses _
Cattle 4% 2% Fish

1%

‘ Pigs and Poultry
30%

5%

Companion Animals
(dogs and cats)
6%

Pigs only
11%

Combination of FPA's
and non FPA's

Multiple FPA's
12%

29%

*FPAG Food Producing Animal

Note: The breakdown for human data has bestimatedby applying the proportions of usage (measured in DDEhgland (2017) as
published in the 221 ESPUAR the data on total UK human usage of antibiotics from the One Hé&&d{tort (20132017) published in
January 2019There has been no further report since the time of writing (November 2023), and therefore these figures remain, dgspite likel
being outdated. Animal sales data as reported in VARSS 2022 report by species licenced for but may have been useeciasatinelesp

the cascade. Furthermore, the data collected for cattle and sheep was of poor representation and cannot be extrapotatedri® tfithe
UK.Human usage data do NOT include private prescriptions and are therefore an underestimate. Actual usage is likely toibvetghprox
10% higher (source: One Health Report 2013)
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FIGURE 2:
a) POPULATION ADJUSTED ANTIBIOTIC CONSUMPTION IN HUMANS ANEPANGBGQISNTS
FOR THE VARIATION IN BODYWEIGHT AND SIZE OF ANIMALS AND HUMANS EXPRESSED IN
MG/KG OF ACTIVE INGREDIENT ADJUSTED FOR POPULAFON SIZE

Antibiotic active ingredient adjusted for underlying
population size in humans and animals 2&2D4.9.

140

18%

120 reduction

100

80
60 51%
0 reduction

) -
0

Animal Human

Antibioitc active ingredient adjusted for
population sizke mg/kg

m 2014 m 2019

FIGURB: UKHUMANANTIBIOTIC PRESCRIPTIONS IN PERCENTAGE BY CIASS 2022

Total Percentage Antibiotic Use by Class in Human Health England 202z

1st/2nd Generation  3rd/4th/5th Generation
Cephalosporin Cephalosporin
2% 0%

Oral Metronidazole
2%
Quinolone
TMPS 3%
5%

Carbapenems
0%

Penicillins (Betdactamase
Combinations)
6%

Penicillins (excluding Beta
lactamases)
31%

Other antibiotics ~—+
10%

Macrolides, Lincosamides
and Streptogramins
14%
Tetracyclines
27%
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AGURHE: UKANTIBIOTICS SOLDHARAIN PERCENTAGE BY CLASS 2022

Total Percentage Antibiotic Usage in FPAs
2022 (total 153t)

Other

Lincosamides ~ Amphenicols 1%

3% 2%

HRCIAs
0%
Plueromutalins

Penicillins
4%

28%

Aminoglycosides
12%

TMPS/

9%

Tetracyclines

. 32%
Macrolides °

9%

FIGURE 5: VARIATION IN FOUR MAIN ANTIBTIOIC CLASS CONSUMPTION BETWEEN HUMANS AND
FOOD PRODUCINGIIMALS 2012019 WITH ADJUSMENT OF POPULATIONSSIZE
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Between 2014019, fgure 5ashows a 14% and 35% reduction in human faed producing
animal(FPAXonsumption of penicillin, respectively. Tetracycline consumpfiiguie 5b) is
near identicalbetween humans and FPAs2019, but there was a 61% reduction and 23%

reduction inusage in FPAs arftumans between 2032019 respectively. This isatgely

thought to be due to a reduction of ifieed use of tetracyclinesn pigs and poultry.

Furthermore,figure 5c shows a steady reduction in macrolide consumption in both humans
andFPAs, by 36% and 68% respectively between-2014. This reduction in humans might

be attested to the reduction in antibiotic prescribing for infections of presumed viral

aetiology. The 2019 populatieadjusted consumption of trimethoprim/sulphonamides
(TMPS) is similar in humans and FPAs, 3.8mg/lg3aémg/kg respectivelyfiure 5d). In
FPASs, there was a decrease of 67% between 2014, again likely due to reduction ofin

feed use in pigs. In humans, consumption decreased by 32% betweei2@0%4vhere TMPS

is largely used for prophylaxis in immunosuppressed patigggcondary care setting2

TABLE 1: ESTIMATED UK HUMAN AND ANIMAL ANTIBIOTIC USAZEHE 28PN D

201993

Antibiotics prescribed in humangonnes (%))

Antibiotic class

Antibiotics sold for use in animal@onnes (%))

2013 2017 2019 2013 2017 2019

Penicillins 339.1 (65) 330.2 (67) 316.8(69)

Macrolides 54.5 (10) 43.5 (9) 36.2(8.0)

WG 200 wa@ w768

1st and 2nd
generation 17.4 (3)
cephalosporins

Flourquin0|ones ___

Other

13.3 (3) 12.2 .6)

antibacterials 79(2) 10.4(2) 9.92.1)
3rd and 4th
generation
cephalsporins
Monobactems,
carbapenems 3.4(0.7) 4.0(0.8) 3.8 0.8)
___
Glycopeptides 1.4 (0.3) 1.9 (0.4)

Polymixins (incl.
0.4(0.) 06 (0) 050.)

Other qumolones 0 (0) 0 (0) 0 (0)

87.5 (20)
194 (44)
40.3 (9)
60.7 (14)

4.9 (1)

2.6 (0.6)

20.4 (5)

1.2 (0.3)

0(0)
6.2 (1)
0(0)
14.8 (3)

0.7 (0.2)

2.6 (0.6)
0 (0)

72.5 (26)
104.9 (37
23.3 (8)
31.0 (11)

4.1 (1)

1.3 (0.5)

13.7 (5)

0.9 (0.3)

0(0)
3.3 (1)
0(0)
216 (8)

0.007 (0)

49(2)
0 (0)

59(27.5)
) 72.8(34)
16.7(8)

25.1(12)

3.9 (1.8)

10.4)

0.10.1)

0.20.1)

0(0)
4.80.3)
n/a
23.9(116)

0.01 0)

4.3 Q)
0(0)

521.4 (100) 491.0 (100) 461 (100) 436.0 (100) 281.6 (100) 211.81 (100)
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IMPORTANT NOTH: 2017 there was a shortage of piperacillin/tazobactafeading to the need to use alternative antibiotics, some of

which were 3rd and 4th generation cephalosporiasd contributes to their increase from 2033017.

FIGURE: YEAROVERYEAR CHANGE IN TONNES OF ACTIVE INGREBIEAST

PRESCRIBED FOR HUMANS COMPARED TO THOSE SOLD FOR USE IN ANIMALS IN UK; 201
17160(2017 data)

mAnimals =mHumans
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Jrd and 4th generation Fluoroguinolones Caolistin®
cephalosporins

* Mo changes in amount of colistin prescribad for usa in human medicine between 2013 and 2016

BOX 1: COLISHNHE EMERGENCE OF PLABMMATED RESISTANCE

Colistin is a relatively oldntibiotic from the polymyin class that has been used widely in veterinary medicjne
over the last 50 years particularly in the pig, poultry and cattle indestm the UKthere has been naolistin
usage in animalfor the past 2 years (since 202%) Across Europe colistin is used more heavily in animals than
in the UK, particularly in Italy, Spain, Portugal and Germamyit is the fifth most used antibiotic in European
food producing animal&®

In humanmedicine, olistin is a last resort antibiotic used against graegative bacterial infections that are
resistant to other antibiotics. Use of colistin is associated with severe side effects in humans including kidney
toxicity but its use has increased in recent years (e.g. to tiead infections in patients with cystic fibrogis
Human colistin usage in the UK is the second highest in Edtope.

The emergence of a colistin resistance gemer{l) in bacteriafrom healthy Chinese pig$ood and humans in
China was reporteth November 20132 Theresistant genavas located on a plasmid which is a mobile piece
of DNA capable of spreading directly betwdsatteria Themcr-1 gene has been found predominantlyn coli
bacteria from several food producing species (pigs, poultry and cattle) and in humans across several continents
including Asia, Europe and North Amerféa.The gene has also been identified in bacteria isolated from food

products and environmental samples. In July 28d&dditionablasmidmediated colistirresistancegene (ncr-
2) was identifiedn E. colfrom cattle and pigg# In September 2016, possible case of transmission of riey
harbouringE. colbetween a companion animal and a human was reporteddatahop worker in Chin® The
emergence oplasmid mediated colistin resistance mechanidrasraised concerns that colistin resistance may
quickly spread to other bacteria important to human health and compromise the ability for these infections to
be treated with currently available antibiotic classes.
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In December 2015, after discussion with the pig, poultry and cattle industry, the Responsible Use of Medicines
in Agriculture Alliance (RUMA) annoudca voluntary restriction on colistin usage in UK agriculture. This
recommends that colistin is only used as a last resort and only after the results of culture and sensitivity*testing.

The VMD conducted a review &f cal bacterial samples from 105 pig herds and discoverent-1 positive
samples in two herds. A separate screening of bacterial samples collected from a representative group|of pigs
slaughtered in the UK detected 2/313 (0.6%) prevalence ofrtbel gene#’

The European Medicines Agency (EMA) stated in 2013 that there was no evidence that the use of colistin in food
producing animals resulted in widespread colistin resistance and its transfer to humans. The EMA reviewed this
L2aiAdAzy Ay (GKS ftA3IKG 2F GKS FAYRAYy3I 2F LI FAYAR YSRAI
of the MCR1 gene in veterinary isolates compared to human isolates, together with the much higher use of

colistin in livestock compared to human medicine, and the finding ofttee1 gene along with genetic
determinants typically seen in animal environments, has been considered suggestive of a flow from animals to
K dzY | yBaré My 2016 the EMA made recommendations for Member States to reduce colistin usagé to a
maximum of 5mg/PCU (population correct unit) and ideally to below 1mgfPThe UK currently has one of
the lowestanimalusage opolymyxirs in Europe (the class that contains colistin) withusage since 2020.

TABLE 2JKIN-FEED AND IWATER VETERINARY ANTIBIOTIC PROBORTS
ANTIBIOTICS CRITICALLY IMPORTANT FOR HUMAN MEMEINEFINITION)

Fluoroquinolones Not available Enrofloxacin
chickens, turkeys and rabbits (2); chickens and

turkeys (3); chickens and rabbits (1); cattle (2); pi

)
3dand 4" Generation = Not available Not available
cephalosporins
Colistin Colistin sulphate Colistin sulphate
pigs(1) cattle, chickens, pigs, sheep and turkeys (3); catt

chickens, pig and sheep (1); chickens (1)

Note: Antibiotics frommany other antibiotic classes are also available foifféaed and irwater use in
animals in the UKThis listonly includesantibiotics whose use in animals contributes the greatest risk to
development of antibiotic resistance in humans as defined bftimepean Medicines Agenty

6.2.1 In-feed and inwater products have been used in agriculture to administer antibiotics to groups of
animals.

6.2.2 This may be given therapedutically (to treat animals affected by disease), metaphylactically (to
reduce the risk of a specific diagnosed disease spreading through a population) or prophylactically
(to reduce the risk of outbreaks of diseaséiighrisk populations). Prophylactic use of antibiotics
are discouraged.

6.2.3 In 2022, 31%of all antibiotics soldor use in animalsvere sold for admirgtration via medicated
feed 69.8tonnes).There has been a reduction in premixed antibiotic salek6tfbetween 2QR1-
2022.169
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6.2.4 There are no iffeed fluoroquinolone or 9/4th generation cephalosporin containing products
authorised for animal use in the UK.

6.2.5 There areninein-water fluoroquinolone containing products authorised for use in animals. These
are not authorised for prophylactic use.

6.2.6 There arefour in-water andtwo oral solutioncolistin containing products in the UK authorised for
use in livestock. These are not authorised for prophylactic use.

6.2.7 In 2018 the European Parliament agreed on tighter regulations of medicated feed, banning all
prophylactic and metaphylactic usas well as restricting veterinary prescription of antimicrobials.
These were implemented under Regulation (EU) 2019/4 (see section 5.3).

6.2.7.1Companion Animal Data

6.2.7.1.1 Dogs and Cats
Data is collected from mandatory pharmaceutical sales data, reported by marketing authorisation holders

G2 GKS SOSNAYIFINE aSRAOAYSa S5ANBOG2NIGSd® ¢KAA RI
consumption of antibiotics in dogs and cats in the Birthermore, antibiotic use data is presented using

daily defined doses (DDDVeglthe average number of days an animals receives an antibiotic dose per

animal per year. This due to the loagting nature of several antibiotic formulations in companiomaal

medicine, for example cefovecin{eneration cephalosporin) whereby a single injection lasts 2 weeks

FYR GKSNBT2NB AayQid I RS dz (8 firtorddtFoLendBpnlste antbRticsA y (1 K S
licenced for multiple species into usage per species, the VMD used stratification data from marketing

holder authorisations which estimated the percentage of the sales of each product was administered to

each speciedie drug was licenced for.

In 2022, sales of antibiotic products in dogs was 2.6 DDDVet (the same as in 2020), decreasing by 15% since
2021 and by 41% since 26%% Furthermore, data in cats reveals a similar picture; in 2022 sales were 2.1
DDDVet, decreasing by 13% from the previous year and by 14% sindé®2B&tiveen 20142019, sale of
antibiotic products reduced by 33% and 8% in dogs and cats respectively, and by 42% and 18%Aof HP
salesin dogs and cats respectively, over the same péfitodhe more gradual reduction imicantibiotic

sales is likely due to the high usage of tffeg&neration cephalosporig cefovecin. A 2016 study found

that cefovecin was the most commonly prescribed antibiotic in cats, making up 36.2% of antibiotic
prescriptiond?. They looked at electronic health records of cats prescribed Convenia (cefovecin) in first
opinion practice totalling 1,148 entries. In most cases cefovecin was prescribed when owners are unable
to orally medicate their cats (55.8%), and is often usest fine, with only 18% of entries recording a
microbiological evaluation before prescriptisf Ideally, the use of this antibiotic should be justified by
culture and sensitivity testing and only used in cases where first line antibiotic treatment is inappropriate
or ineffectivé®:.

6.2.7.1.2 Horses
A 2022 study investigated the use of antibiotics in over 64,000 horses under the active care of 39 UK

veterinary practices in 202®. They found 19.5% of horses were prescribed systemic antibiotics, with
potentiated sulphonamides and tetracyclines accounting for 83.7% of the antibiotic courses prescribed.
HRCIAs were prescribed in only 8.9% of antibiotiarses, but in 71.7% of these cases the antibiotic was
used as a first line therap’?. They were commonly prescribed to treat urogenital (31.1%), skin (25.2%)
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and respiratory (15.9%) conditions in animals <1 years old, thoroughbreds and racélof3eky 1 in 5 of
HRCIAs prescribed were as a result of culture and sensitivity té8ting
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6.3 Trends in usage data
Sales of antibiotics for animal use2f22 were the lowest since recording began (1993), vii#Btonnes

sold (Figured) a decrease dd7%since 2014, The number of daily doses prescribed for human use has
declinedover the last 5 years (Figure 6), but the vast majority occurs in General Practice.

AGURE: UKANIMALANTIBIOTIC SALES 2@022 (Tonnes}®

UK Animal Antibiotic Sales 202822 (tonnes)

500
450
400
350
300
250 “aad 223 229 227
-
200
150
100
50

447
406

293

2 193

2014 2015 2016 2017 2018 2019 2020 2021 2022
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IMPORTANT NOTE: There are large differences irbstateen individual graphs in Figuré’6The purpose of these figures

is to present trends in usage (humans) and sales (animals) of individual drug classes and not for direct cross comparison
between classedzigure?7 only shows the primary care prescriber groups and does not indatdefrom secondary care

groups. Antibiotic consumption in secondary care in Engl@edeased by0.4%in 2021, compared to 2022, from 4,8&1
4,372DDDs per 10Dadmissions.

Page 27 of 70



ANTIBIOTIC FACT FILE
Data collected for the English surveillance programme (ESPAUR)2@7%2thowedfirst and second
generation cephalosporin usagdancreased by 4.3% between 2021 and 2022. uthan antibiotic
consumption of 8, 4h and 8" generation cephalosporins increased from&@®DDDs per 1000 inhabitants
per dayin 2017to 0.065in 222, the majority of this consumption came from hospital inpatient settings.
This reflects their use as alternative antibiotics to piperacillin/tazobactam during the
piperacillin/tazobactam shortage in 20&nd the licensing of cetazidine/avibactam combination in 2018.
In August 2022, NICE published guidelines which recommends the treatment of severeggistant
infections caused by gram negative ba@enith cetazidine and avibactam combinatiofs.

Quinolone consumption hasdowly reducedin humansbetween 207 and 221; amounting to a DDD per
1000 inhabitants per day of 42 in 2®1, down from 0.531 in 2017GP quinolone consumption hakso
decreased-26.8%) over this time period. Ciprofloxacin accounted for 78.1% of total quinolone use in 2017.
Ciprofloxacin, norfloxacin and ofloxacin prescriptions have all declined from 2013 to 2017, but levofloxacin
consumption has increased by 98% over this period

FIGURE:8QUINOLONE ANEY GENERATIOBEPHALOSPORBEfuroxime, Cefotaxime,
Ceftazidime)ANTIBIOTIC USE IN TRUSTS AS DDDs PER 1,000 ADMISSIONS ENGLAND
(2017-2021)\7
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Colistin use has increased isecondary care setting between 262020 from 21.4 to 31.9 DDD per 1,000
admissios. In 2021, usage droppedy 15.1%to 27.1 DDD per 1,000 admissions compared to 2020.
Consumption decreased in GPs in 2@03 7, reflecting a switch from GPs to specialised centres prescribing
nebulising colistin. The prescribing rate is highest among acute specialist trusts (83.7 DDDOper 1
admissions) with paediatric departments prescribing the most coligtin
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HGURB: TRENDS IN UMNIMALSALES OF CRITICALLY IMPORTANT ANTIBIOTICS FROM
20142022169
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Note ¢ different scales between use of HRAs in Human vs Animal Consumption. The data is taken from
different data sets, and therefore cannot be compared, but do provide an idea @fethds within human and
animal medicinef the use of HRCIAs.

FIGURE 10: HBIAS CONSUMPTION ADJUSTED FOR POPULATION (MG/KG) IN FOOD
PRODUCING ANIMALS AND HUMANS,-20191°3
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BOX 2: AQUACULTURE

Fish farming (aquaculture) is the most rapidly growing global form of animal food prodéttiecotland
are the largest producers of Atlantic salmon in the EU and the third largest globally. In the UK, the use of
antibiotics in aquaculture has decreased significantly despite increases in production (see below). This has
been associated with widespad use ovaccinations (e.g. furunculosis vaccines in Salrffon).
Current usage ddntibioticsin aquaculturein 2022 was3.61tonnes according to sales da#&. This is very
small in comparison to théotal usage of antibiotics in animal§93 tonnes) However, it is the only
category of species in which there has been an increase in sales of antibietiiosen 20132022. The
sales of antibiotics for fish has over quadrupfeom 0.8 tonnes in 2013 to 81 tonnes in 2@21%9, There is
now a need to focus on the health of the cleaner fish, which are used for a biological control of sea|lice on
farmed fish.
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7.UK Antibiotic Resistance Data

7.1 Methods and limitations of datollection
¢CKSNSE IINBE (g2 GelLlSa 2F &dNBSAttlFIyOS dzaSR F2NJ Y2,
surveillance and structured surveillance.

This is a passive form of surveillance whereby data are collated on antibiotic sensitivity in samples collected
by doctors and vets during clinical work. It is used primarily to identify rare or emerging resistance profiles.
Reporting bias means that thigpe of sampling may not provide accurate data on the prevalence of
antibiotic resistance and cannot be used to reliably monitor year on year trends.

For dructured surveillanceof antibiotic resistancedata on antibiotic resistance are collectéfdom a
representative sample of a certain bacterial population. Standardised testing methods are used to allow
more reliable indication afesistancdevels and more meaningful comparison between years and between
countries. In the UK, the primary example of this type of surveillance is EU harmonised surveillance of
antibiotic resistancdevels in aimals. This dataare submitted annually to the European Foodisdards
Agency and published as part of Bbdwide summary report on antimicrobial resistante.

7.1.1 Humans

Voluntary submissions of data are collated on national databases from a wide range of clinical
microbiological laboratories. Public Health England (PHE) launched -hasell surveillance system in
2014 to facilitate thisvith 95% of English NHS hospitals routinely subngtAST datand 50% producing

daily automated reports. There are several mandatory surveillance schemes in the NHS that enhance and
centralise data collection e.g. for blood stream infection®lvingStaphylococcus aures.g. MRSA) and
Escherichia colind for faecal samples containi@jostridium difficile® In May 2015, PHE launched an
online surveillance network for bacteria resistant to carbapenem antibiokc<dliand Klebsiellaspp.)

which was further enhanced in 2016he UK currently participates (2017) in the European Antimicrobial
Surveillance System (EAR&), a parEuropeansurvey managed by the European Centre for Disease
Control and conducted under WHO guidance. Data are compiled annually and published in atlas of
Infectious Diseas#

The method of testing used at different laboratories varies (including the types of antibiotic resistance
tested for and the criteria used to define resistance) so combined results for the UK must be interpreted
with caution. For some types of infectiongeNeisseria gonorrhogacentralised surveillance programmes

are run to complement the data available from routine clinical surveillance. This involves collection of
samples from sentinel laboratories across the UK and testing using them in a singbtdapdhereby
helping to highlight geographic and temporal trends in antibiotic resistance.
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The British Society for Antimicrobial Chemotherapy (BSAC) resistanesllance project has been running

for over 15 years and regularly collects and tests bacterial samples from human cases of respiratory
(airway) disease and bacteraenialoodstrean). Isolates are collected from a large number of clinical
centres according to a defined collection protocol that aims to collect a representative sample of bacteria
present in UK human cases of respiratory disease and bacter&émia.

7.1.2 Animals

Voluntary submissions of animal material and bacterial swab samples collected by veterinarians and
FINY¥SNB INB YIRS G2 GKS !'yAYlrf FyR tftlyd 1 SFHfGK
AgriFood Biosciences Institute (AFBI) for diagnostias can include antibiotic sensitivity testing. Under

the Zoonoses Order (1989) all UK laboratories that is@alenonelldrom a food producing animal must
report this to APHA and these samples may be requested for antibiotic susceptibility testing.

A systematic and structured surveillance programme is in place to monitor levels of antibiotic resistance in
zoonotic bacteria from healthy animals that are of key concern for human health (2003/99/EC,
2007/516/EC and 2013/652/EU). The testing requiremevdse expanded in 2014 and a summary of the
current testing regime (harmonised across the EU) is presented in Annex I. In the UK the programme
requires regular collection of a representative sample of bacteria from healthy pigs and poultry (e.g. UK
National Control Programme f@almonella The bacteria are tested for resistance against antibiotics that

are relevant to human health including®3and 4" generation cephalosporins and fluoroquinolones.
Standardised testing methods are used to allow trends to be monitored within the UK and across the EU.
The UK Veterinary Antibiotic Resistance and Sales Surveillance Reports (VARSS) is published by the
Veterinary Medicines Directorate and monitors the usage of antibiotics (includirQlA$) across a host

of livestock species and includes resistance surveillance in key indicator bacteria, and those with high public
health risk;E.colj Salmonella sppCampylobacter spgrecently includingcampylobacter cgliand as of

2022 includindg=nterococcus faecalsdfaecium.

1Importam route when poor
* sewage and water treatment

7.2 Antibiotic resistance data Iin ke

zoonotic bacteria
Zoonotic bacteria are bacteria thatan pass from

Sewage \

I /

. 1
Environment 4| peis | Antibiotic
(water and soil) use

N |
Manure
/

/

7
-~

Antibiotic cycle f

animals to humans and capable of causing disease (e }—Food
humans and back againThe transfer of such bacteri¢
between animals and humans (ewja the food chain,

environment and/or direct contact ) presents a possible

Animals

—

Antibiotic use,

route for the transfer of antibiotic resistance fron ] Caledng ey
animals to humans. Key bacteria to consider inclu
Campylobacter, Salmonell&. coliand Enterococcus T[vranmrpmhw_m]

FIGURE 11: TRANSMISSION PATHWAYS OF ANTIBI

RESISTANCE BETWEEN HUMANS, ANIMALS AND T|Page 32 of 70
ENVIRONMERNIT




ANTIBIOTIC FACT FILE
spp.(see below). It is important to recognise that there are many other bacterial species immehistance

poses a threat to humans and/or animal health and that there is also a complex network of pathways
through which bacteria (including those carrying antibiotic resistance) may transfer between animals,
humans and the environment (Figure 8Jonitoring antibiotic resistance in these bactefram healthy
animals, and in food products helps gain and understanding of the possible transmission ranutieiotic
resistance between animals and humans, possibly via the food dRasults from antibiotic resistance

data between humans and animals is not directly comparable due to differences in sampling and laboratory
methodology93

Resistance to antibiotics can occur in bacteria naturally random genetic mutation of the bacteria
genome. However exposing bacteria to antibiotics, applies a selection pressure to the bacterium which
favours those bacteria which are naturally resistant to that antibiotic. Thermeistance bacteria will die
because of the antibiotic, leaving the resistant bacterium able to survive and proliferate. Furthermore,
these resistant genes can spread between bacteria of the same, or different species, xtabigene
transfer ¢ whereby resistance genes are passed from one bacterium to another.

7.2.1 Evidence for transferencaf AMR bacteria fronanimalsto humansand vice versa.

There is evidence for and against the transference of AMR genes between bacteria present in animals to
humans.

An example demonstrating transference of AMR bacteria between animals and human is presence of MRSA
in pigs and pig workers.ivestockassociated MRSA (IMRSA) is a zoonotic MRSA strain that is prevalent

in livestock globally. The most common type ofMMRSA, clonal complex 398 (ST 398), is thought to initially
have arisen in humans but transferred to livestock and acquireteaxe to methicilli#®3, The same

strains ofLAMRSAhave been demonstrated to be isolated from pigs and pig workers; pig wockerbe
consistent carriers of livestock MRSA but these strains are rarely transmitted Higrtaman 165,166,167,

A study in Australia showed isolated two strains of MRSA from pig workers and pigs (ST93 ari@ST398)
ST398 is less virulent and less transmissible in humans than ST93 but carresstitagce traits to many
antimicrobials used in human and veterinary medicine. If a pig or human became infected with both strains
simultaneously, this could lead to thiFug resistance traits in the lessulient strain (ST398) transferring

to the more virulent strain (ST93) and medtiug resistant ST93 could be a serious public health concern.
This appears to have occurred, resulting in the emergence of multidrug resistant ST93 MRSA strain but the
public heaalth risk to those not in contact with pig farms is unkndn

Ini KS S I NIhéstrainwastigtiletected iivestock inmainland EuropePeople who has prolonged

and repeated contact with livestock has an increased risk of acquiring the infeantidtherefore it is more
commonlyfound to colonise gastrointestinal tracts of people in rural settings, or those in cities surrounded
by farmland®. Human transmission is associated with occupational exposure, but circulation in healthcare
settings has been reported. In the UK, the first livestock case was ddtect2008. Between 2013 and
2019 28 cases have been identified in the UK; 21 cases in pigs, 3 in cattle, 3 in poultry and 1 in pffeasants
However, a recent study conductettross 8JK abattoirs isolated the pathogen frof3.8% of pig¥®. It

has also been reported at low/moderate prevalence in animal products for sale in the UK i.e. retail meat.
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Approximately 60% of imported meat from the EU is imported from countries with higher levels of LA
MRSA®3, The first UK human case was in 2Q@vith no apparent link to livestock, however human cases
are rare. On average, 4,500 MRSA isolates are typed at a national reference laboratory annually (collected
in a voluntary referral service) of which >0.2% dre 898 LAVIRSA pathogéfs.

The first hospital setting outbreak of IMRSA ST398 occurred in 202@ regional burns centté. In total,

22 isolates were recovered from 12 patients over 6 months. Whole genome sequencing (WGS) showed all
isolates were genetically similar implying spread between people within the hospital, possibly by
asymptomatic carriers. Furthermore, there izidence to support resistance genes being acquired
throughout the outbreak within the hospital. 16 isolates were resistant to mupirocin, the main antibiotic
used in MRSA hospital infections. WGS showed mupirocin resistance was associated with another gene
linked to reduced susceptibility to chlorhexidine, a common antiseptic and surgical disinfectant used in
hospitals. The outbreak was contained via infectioantrol measures including deep cleaning,
RSO2ft2yAaliArAzy 2F aiGl¥FX YR AYyONBIFraSR LISNaRZ2YIFf LI
hospital sinceTheoutbreak highlights the transmission potential of the pathogen over months, despite
installing strict control measures and active surveillaliée

A different study loolked at over 100Ampicillin and Tetracycline resistaftcoliisolatesin 44 clustersn
Tanzaniavhere humans and cattle lived in close proximitjeyfound indistinguishable pulse fielgel
electrophoresis band patternsetween livestock and humariis 52% clusters. They suggést homology
resulted fromfrequent transfer of faecal microorganisms between cattle, humans and theasaikisk
factorsfor transference maynclude poor husbandry practices and livimgar animalst’#

7.2.2 Evidence that AMR bacteria in humans is not directly linked to those in animals

Emerging research using molecular typingzobnoticbacteria forantibiotic-resitance genein samples

collected from humans and animasggests they are mostly genetically distinct populatiddamples of

E.cofi® and VancomycirresistantEnterococcufaedum® bacteriawere shown to hold different genetic

codes for resistancie samplesakenfrom humans and livestoak meat. This suggesdtisere was no direct

spread of AMR bacteria frofivestock ormeat-productsin cases okerious infections in peoplé similar

study looking atE.coli(drug resistant and sensitive) isolates from livestock and retail meat in Eastern
England found genetically distinct isolates between livestock Broliin humans. They suggest that

serious humark.coliinfections were not caused mM&MR transfer between livestock, whereas, they find

highly similar isolates from the same species on different farswggesting livestock transfer isolates

amongst themselveS2 A large scale study in Northern ltalgncerning 1%Klebsiellaspecies from hmans
FYAYFE& YR KS SYy@ANRYYSyiGs 02y Of dzivShamain hindal WR A NI C
and environmental) sourcéeX I OO02dzyia F2NJ fm: 2F K2alLAdrf RAaSIHasS:
2NRAIAYIFGAY 3T T NBAnotheriiakgs BdaleKstizdty datndn@llaisolatesfrom humans and

animals in Scotland found distinct populations of multidregistant Salmonellatyphimurium DT104

bacteria in humans and animals. Bacteria from human and animal sources had different resistance genes

and antibiotic resistance profilsuggesting low levels of transmission of antibiotic resistant bacteria

between animals and humans or vice ver§#?!
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BOX 3:
A FAILURE TO RETURN TO SUSCEPTIBILITY AFTER ANTIBIOTIC USE S
Fluoroquinolones in poultry and people

Fluoroquinolones became licensed for use in poultry in the US between 1995 and 1996. In the late
prevalence of fluoroquinoloneesistantCampylobacteinfections in people rapidly increased. Enrofloxag
(a fluoroquinolone) was withdrawn from use in US poultry in 2005, however the prevalend
fluoroquinolone resistant humarCampylobacteiinfections has continued to increase, questioning t
extent to which interventions in agriculture can reduce prevalence of resistant infections in hiffhase
of fluoroquinolones to treat foodorne diarrhoeal disease in humans could be maintaining the high rat
resistance in humans. Since stopping the use of enrofloxacin the prevalence of re€atapylobactem

chickens has remained the same, indicating that once the microbe has developed resistance, this res
can persist in the absence of the antimicrobial

Taken fromPOSTNOTEWS E SN2 ANE 2 F | /T AtYdzddiNR D KFRoruavy28 10 Bolivkicyf i Professor Lord
Trees contributed.

7.2.2.1Campylobacte

Campylobactearethe leading zoonotic bacterial cause of human gut infection (gastroenjegttimated

to cause more than 28000 cases per yeaf? Thebacteria are commonly found in the digestive system of
healthy animalgcommensal bacteriggnd may be found on raw or incompletely cooked mé&dtey rarely
cause clinical disease in animalfie majority of human infections are transmitted from contaminated
food/environment and direct contact with animal® A Food Standards Agency Suryayblished in 201)

found campylobacter contamination i89.6% of non-major retail chickensduring the one-year survey
period August 209-October2020.162 176 Most cases of campylobacteriogishumans resolve without the
need for antibiotic treatmentbut ocasionally the disease may be severe or even life threatening. In these
casesthe most commonly prescribed antibiotics are macrolidesracyclines anfluroquinolones?? The

two most common species @ampylobacteinvolved in cases of human food poisoning @emnpylobacter
jejuni (90% of infectiondy® and Campylobacter caliMeat chickens (broilers) are usually considered a
major source ofC. jejuniinfection in cases of human food poisoning@. coliwas added to the AMR
surveillance programmef the VMD ledUK VABS Reportin 2022 due to its increasing resistance to
numerous antimicrobials tha€. jejuniA &y QG NXaAradlyd G2 FyR GKSNBFT2NB
transferof resistant genes to th€.jejunit®® Table 3 shows resistance data across human and animal cases
using multiple collection methods.
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TABLE 3: UK ANTIBIOTIC RESISTANGAMIRYLOBACTER SPP.

a DIO e e A al d DIO > a >
c cllia armonised eilllance
o 0.0 olate
3 01760
':g 8504 -. 2 ~ O % ide ed 019 0 014 016 0 G 0
< ese 919% a
C. jejuni
=)
g 44%
2 All Campylobacter 31% Chickens | 41%Broilers 59% Broilers
o spp47% Chickens (n=165) (n=180) | 39% Chickens (n =180)
= (n=60,408) C jejuri (n=61) 35% 35% (n=157) 26% Turkeys
e 42% >40% - Turkeys Chickers (n = 136)
) (=23 225) C.jejuni44% (n=157) (n=190)
o - (n=42,328) C.coli
2 35% C. coli
2 C. Col.2%" % Pi
g (n=unknown) 13? Pigs 27% Broilers
5 (”;210;‘1) 47% Chickens  (n = 59)
T o7 (n=45) 45% Turkeys
Chickens (n = 110)
(n=33)
C. jejuni
= 0% 0
S 0% Chickens %ﬁi?kens
g Chiclfens (n=165) (n=180) 7%Chickens 2.8% Broilers
= C. jejuni4% C. jejuni _ 0.6% . (n=157) (n = 180)
s (n=61) 1.1% Turkeys
> ® (n=42,328) 3% Turkeys -190
= _22.2 /f37 (n=157) (7190
A (=l ) C. coli 12% C.coli C. coli
) (n=unknown) 13.3% 28%Pigs
o _
3] (=45 8%Chickens 3.8% Broilers
g i (n=45) (n = 59)
Chickens
(n=33)
C. jejuni
59% 56.1%
48% Chickens Chickens 66% Broilers
» Chickens (n=165) (n=180) | 61%Chickens (n =180)
Q C. jejuni (n=61) 65% 43.2% (n=45) 43% Turkeys
S 33% 41.7% - Turkeys Turkeys (n=136)
oy (=2 9"29) 399%(n= 60, 408) (n=157) (n=190
g - C.coli C. coli
|0_) 38% 79%Pigs 48% Broilers
(n5=5:I;;11) 60% chickens (n=59)
> 70 (n-60) 66% Turkeys
Chickens (n = 110)
(n=33)
C.jejuni
x 13% Broilers
= . (n=180)

§E No data 17% Turkeys

c - =]

:]%’_ g No data C ool (n =136)

8 © .

I -c% 22% Broilers
O r (n =59)
=~ NOEETS 63% Turkeys

(n =110)

*Human clinical breakpoint data not available so figures are presented using epidemiologioffl valties to define resistance

** 2017 data was for Campylobactessistance in animals was not reported in the VARSS 2017 report (as is normally tHeataseas

instead taken from the UK One Health Report 2@037with a smaller sample siz# retail chicken meat.
791% of campylobacter identified to species level was C. jejuni, did not state what the other 9% was
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***included in the VAISS report forthe first time in 2022, as a last resort antibiotic for human health and is used in some countries to
treat invasiveCampylobactemfection

Resistance to ciprofloxacin remains high in human isolates, which is a pubic health concern as
fluroquinolones are of the main antibiotic classes used w@ampylobactemfections require antibiotic
treatment!®®, As mentioned in Box 3, Table 3 highlights how fluroquinolone resistance has persisted in
broiler chickens despite very low use of this antibiotic class in poultry. This is a pattern repeated in several
other European countries. Fluroquinolone resistargprimarily causes by a mutation in gyrAgevhich

is spread rapidly through bacterial reproduction. Scientists are yet to fully understand and evaluate the
persistence of Campylobacter resistant to fluroquinolones once the selection pressure of applying the
antibiotics is removed?3The 2023 One Health Report (using data between ZiD) shows that overall,
prevalence of resistar€.jejuniis similar between broiler chickens, chicken meat, and human infectitns

They include chicken meat within their data collection in order uoderstand between possible
transmission pathways of resistant bacteria between animals to humans via the food chain. All groups show
low resistance to erythromycin and high resistance to ciprofloxacin (similar to Table 3) which was found in
>40% in broérs and humans and >50% in chicken meat for retail. In addition, tetracycline resistant bacteria
were found in higher quantities on broilers and chicken meat (64.3% and 61.1% respectively), compared
to in human infections of 41.7% in 2099

Using the same UK One Health Report data, and Table 3, there are significantly higher levels of
erythromycin resistance in al.colipopulations, hence its recent inclusion in the VARSS report 2022.
Erythromycin is the firsine antibiotic used to treat Campylobacter infections in hunié&hs
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7.2.2.2Salmonella
Salmonellacan be a cause of food poisoning via meat, eggd dairy products or sometimes via fruit and

vegetables that have been contaminated with animal faeces. In humans, the bacteria can infect the gut
and cause severe diarrhoea (gastroenteritSBaimonellacan also cause typhoid fever which is a more
severe disease but usually spreads between humans rather than from animals ém&umthe UK, human
cases of non-thyphoidal Salmonella is the second most commonly reported pathogen causing
gastroenteriti$’’.Case$ave been steadily decreasing fraround14,000 cases in 2004 to aroun®80

in 20136 and just over 5,000 in 2027.In 2014, methods of laboratory reporting changed and are thought

to be mostly responsible for the apparent increase in Salmonella cases between 2014 (8,078) and 2016
(10,341) in England ~15 per 100,00Mere are thousands of types (serovars)Safmonellaalthough
Salmonella enteritidis and Salmonellatyphimurium are the most common serovars involved in
gastroenteritisin humans As withCampylobactey most cases resolve without antibiotic treatment but in
severe casefuoroquinolonessuch agiprofloxacin or thirdgeneration cephalosporins such as cefotaxime

are the most commonly prescribed antibiofiésin animals,Salmonellainfections are not treated with
antibiotics.It is rare for human serovars 8falmonellao be isolated from animals, and antibiotic resistance
profiles vary markedly between serovars making a meaningful comparison of human and animal data
difficult.8 Table 4 shows resistance ddta HRCIAs and Aminoglycoside antibiotic classe®ss human

and animal cases using multiple collection methddste ¢ the undetectable level of ¥4t generation
cephalosporin resistance in broilers in 2016 onwards is attested to the use of these antibiotics being
stopped in this sector in 2012, No colistin has been used in meat poultry since 2%16

TABLE 4: UK ANTIBIOTIC RESISTANSAEMNONELLA SPP.

Animal antibiotic resistance

Human antibiotic resistance

Clinicalsurveillance
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2% | 2% o Sheep neep, Sheep; neep, Tkey 0% 0.03% Cattle, Broilers,
= © _ 1-4%(n= . .| Chickens; . . Chickens, (n=158, . . .
2~ | (n=8,45 2% Chickens; . Chickens; Chickens; | Layers Pigs, Layers
22 |9 16910 Tukeys; | (WIS | Turkeys | (RS SRHO ) Turkeys | (n=39 | cnickens | _and
c s (n=775; 42;_ " (n= 346; . 36_9 768 e (n=226; 0% (n=96) | Turkeys
8,% 140;899; | o' 4?;) 57,768; : 11'1) Chickgns 170) Turkeys
% S 248) g 251) (n=696) (n=169
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Aminoglycosides (gentamic)n

5%

(n=8,45

9)

34%
(n=16,911)

36%

8% Pigs
(n=214)
<1%
Cattle
(n=775)
<1%
Sheep
(n=140)
3%
Chickens
(n=899)
<1%
Turkeys
(n=248)

9% Pigs
(n=204)
0% Cattle
(n=427)
2% Sheep
(n=59)
3%
Chickens
(n=525)
0%
Turkeys
(n=143)

28% Pigs
(n=172)
0% Cattle;
Sheep
(n=346;57)
2%
Chickens
(n=768)
<1%
Turkeys
(n=251)

0%Cattle,
Sheep
(n=336, 91)
21.9%Pigs
(n=160)
2.3%
Chickens
(n=768)
<1% Turkeys
(n=251)

0%
Cattle,
Sheep,

Turkeys
(n=392,
104, 111)
24.1%

Pigs
(n=38)

1%

Chickers
(n=696)

16% Pigs
(n=147)
5%
Broilers
(n=170)
0% Layers
(n=56)
0%
Turkeys
(n=170)

0%
Cattle,
Pigs,
Chickens
(n-96)

None in
Broilers,
Layers

2%
Turkeys
(n=119)

* Interpreted using the British Sogjdbr Antimicrobial Chemotherapy (BSAC) human clinical breakpoints where available

** Nontyphoidalsalmonellasolates
*** OnlyS. Typhimurium

Data from 20142019 showed how Salmonella spp. resistance levels in broiler chickens #dmGMAs

differed significantly from resistance exhibited in humangith resistance levels being markedly higher in
humans than in chickens entering the food ch#hOverall, there has been a significant reduction in

resistance of Salmonella spp. to tetracyclineB(9%) and trimethoprim-81.1%) in broiler chickens

between 20142018. This is likely due to the significant reduction in tetracycline usage in FPAg ttigin

period ¢61%). Human resistance reductions are less dramatic but have still shown avéanmnt over

the same time period with reductions of resistance in aminoglycosiebs. 1), beta-lactamg-31%),
tetracyclines {26.1%) and trimethoprim-23.4)-%,
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7.2.2.3Escherichia coli
Escherichia colire bacteriacommonly dbund in human and animal faeces and are used as an indicator

organism for antibiotic resistanc@. Certain serotypes can causerious disease in humaris. colwasthe

most commoncause of bloodstream infections the UKin 2017 whichled G2 GKS | Y D2 @SNYY
ambition to halve the number of healthcassociated grammegative bloodstream infections by March
2021160, As of November 2023, hospital ongetoliblood stream infections remailargely similar to cases

in 2017, dropping from 7,888 in 20017 to 7,881 202202378, Antibiotics are very important for the
treatment of this conditionE. coliare also a common cause wifinary tractinfection (cystitis) in humans

for which antibiotics are commonfyrescribed Penicillins, amindgcosides, @ generation cephalosporins,
fluoroquinolones, and carbapenems are commonly uded treatment of E. coliin humans’® Shigella

Toxin producing E. Coli 0157 (STECQO4%vess common cause of gastroentefitist the most common

type of E.Coli 0157) andan have serious complications with reservoirs in cattle amgrotuminantg®.
Transmission of STEC to humans is primarily through ingestion of-taetaminated food and watér?.
Antibiotic treatment of STEC0157 is not recommended in humans ibKHeand yet there is evidence of
resistance profile®. Research into how this is the case is ongpimgt it could possibly be related to
antimicrobial use within domestic animals. 2016 there were 962 cases (~1 per 100,000ut there is

no routine surveillance of STEC0157 in animals or recommended treatment for it as it is an asymptomatic
infection8%, Table 5 shows resistance data across human and animal cases using multiple collection
methods. The vast majority of animal clinical surveillance dat& fooliare from very young animals and
antibiotic resistance appears to be more common in this group compared with older animals.

TABLE 5: UK ANTIBIOTIC RESISTANKSEHRERICHIA COLI

Humanantibiotic

Animal antibiotic resistance

© resistance

g Clinical surveillance Clinical surveillance® EU harmonised surveillance

)
S .~ 4% 2% 11%
_8 3 'g Chickens Broilers Broilers
% 3 X 18% 19 % 20% 19.6% 8% 11% 6% 1%Pigs | (n=159) | 3%Pigs | (n=190)| 3% Pigs| (n = 170)
§6% (n=28,882) °| (n=41,891) 7| (n=1,144) | (n=1,101)| (n=810)| (n=157)| 7% (n=150)| 5% | (n=186)| 8.5%
§ g g Turkeys Turkeys Turkeys
T = (n=168) (n=224) (n =168)
]
£
S 0% s 1.8%
gge Chickens Broileors Broilers
_g %3 10% 12% 12% 14% 7-14% 7-9% 9-14% | 1%Pigs| (n=159) | 0%Pigs (n=190) 0% Pigs| (n = 170)
25 5 (n=23.982) (n=41,891) (n=593) | (n=526) | (n=469) | (n=157)| 0% (n=150)| * _ 15, | (n=186)| 0.6%
c3g Turkeys Turkeys
g~ (n=168) ITES (n = 168)
% (n=224)
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0 7%
% =z 2.0% Chickers
2 Chickens (n=190)
S E 9% 11% " " No 3%Pigs | (n=159) | 7%Pigs| * 4% Pigs
S £ (n=30539)| 1°%| (n=argop)| 1% | NodaTINodART ) yupn | (a157)| " a%6 | (n=150)| ;2 | (n=186)
g & Turkeys uiz?f
£~ (n=168) =)
* Combined results foE. colfrom cattle, sheep, pigs, broilers (meat chickens) and turkeys
** Gentamicin was not included in clinical surveillance of veterinary samples but was included in EU harmonised
surveillance.
FIGURE 10: PROPORTION OF MDRRUIG RESISTANT E.COLI FROM BROILER CHXKORENSNG TURKEYS
AND FATTENING PIGS ADJUSTED FOR POPULATION SIZE AND AVERAGED OVER 2 YEARS AGAINST ACTI
INGREDIENT ADJUSTED FOR POPULATION (MGARG)BIFOICS SOLD FOR USE IN FPAs
70 - - 0.60
B %01 L 050 8
= wi
g 50 - =
— B 0.40 3
- ©
8 40 - 2
g - 0.30 £
'g', 30 f ‘S
© - 0.20 g
S 20 A £
3 2
< 10 - - 0.10 S
o
0 0.00

2014/2015 2015/2016 2016/2017 2017/2018 2018/2019

mmm Multi-drug resistance —&- Antimicrobial sales

7.2.2.3.1E .coliresistance to HIZIAs

E.coliresistantto HRCIAs werdound to besignificantly lower irisolatesfrom the gastrointestinal tract of
animalscomparedto isolatesfrom blood streaninfectionsin humansbetween 20142019.However, this
data is hard to directly compare as there is currently no baseline data for the normal |ealadifn a
humans microbiome. Human origiacolishowed higher overall resistant to both fluroquinolones affd 3
and 4" generation cephalosporins when compared to broiler chickens and pigs id®20@8&ncerningly,
human resistance to'8and 4" generation cephalosporins increased by 28.7% and to fluroquinolones by
11.36% irE.coliisolates, this is likely a reflection of selection of dregistant bacteria from the higher
usage of HEZIAs in a human clinical setting and the piperadidiiobactam shortage in 2016/20%?.

In the 2022 VARSS report, resistance to the fluroquinolone, ciprofloxacin, was observed in E.€#i of
isolates (compared to 38% in 2020) with either AmpC or ESBL phenotype (which confer resistance to
cephalosporin and betkactam antibiotics, respectively). Furthermore, high level ciprofloxacin resistance
was detected in 31% of ESBL/AmpC produEingli This demonstrates exesistance of 2 classes of HP

ClAs increasing in predominancebrcolianimal populations in the UK®In the 2019 One Health Report,
Ecoliisolatesfrom pig @stro-intestinal tractsshowed a 15.8% resistance in these genes, howeles of

pork at retail is contaminated with thesesistantbacteria. Conversely, the 4% dfickensat slaughter

who possess this resistnt geradign more closely with thpercentage of resistant isolatégund in chicken
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meat at retail®3 Between 2015 and 2019, the proportion of pigs and pork carrying-ESBELAMpE
producingE. coliremained stable; possibly indicating thapig slaughterprocesses are highly effective in
reducingbacterialcontamination of carcasses. Between 2016 and 2018, there was a substantial reduction
in chickens-79.1%) and chicken mea¥(.7%) carrying ESBtoducingkE. coliand he percentage of retail
chicken meat carrying Ampg&oducingE. colialso reducedThese results arkkely due to reduce use of
antiobitcs in the poultry meat sectét.

The 2019 One Health repofound thatthe highest levels ddntibiotic resistance ii.coliwere found with

the most commonly used antibiotics to tre&tcoliinfections in human and animal specigbetalactams,
tetracyclines and TMP%. In humans, between 2012019, there was very little change Ecoliresistant

bacteria, with a slight reduction in betactam resistance found in blood stream infectior¥3%) and in

TMPS used for urinary tract infectiond1.2%). Despite tetracycline usage reducing by 23% in this period,
E.coliresistance levels have remained stable and therefore isyid@$i a SSY (Kl G NBairadl yo
antibiotic usage for tetracyclines and E.coli bacteria. In broilerspli resistance has reduced over all
antibiotic classes monitored (Table 1). There have been dramatic reduction in resistance to tetracyclines (
51.6%) and betéactam antibiotics 86.4%):%3 This is largely attributed to the significant reduction of
antibiotics used in FPAs since 2014, and in this case, levels of resistance in E.coli populations seem to be
correlated with antibiotic usags®

A study in 2019 analysed 20 wastewater treatment plants in east England, testing both treated and
untreated water facilities folE.colilineage$®. Half of the treatment plants were a direct recipient of
hospital waste. They found that all samples tested positive for E.coli, and all but one were positive for beta
lactam resistance E.coli isolates. Furthermore, they found that the most rigorous watstetreatment
methods (UV light) did not eradicate the resistant E.coli in 66% of cases. They founHgobisolates in
untreated water systems receiving sewage from hospitals which were found to be genetically similar to
those found in the human blood stream infections from the hospitals feeding into the waste\fater
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7.2.2.4Enterococcus spp.
Enterococcus faecalis and faecium are remdditionsto the AMR surveillance programmia the VARSS

report 2022.They arecommensalgut bacteria in both humans and animals, althouglsome instance

they can cause diseaselhe most commonly used antibiotics to tre&nterococcusnfections are
amoxicillin(penicillin classpr vancomycir(glycopeptide antibiotic) and therefore vancomyeaesistance
enterococci (VRE) are a public health concern due to the higher mortality rates associated with resistant
infection. Furthermore, they are often used as indicator species for resistance in Gram positive bacteria.

Previously, there was believed to be a direct correlation between livestock VRE and humans which was
attributed to the historic use of avoparcin as a feed additive for livestock which is chemically similar to
vancomycin. Avoparcin use was therefore bannedEurope in 1997, leading to a decrease in VRE
prevalence in livesto@R:. No vancomycin resistance was detected in eitB#iterococcuspecies in
20229, In 2021, the prevalence of VRE causing blood stream infections in humans wé% h72018,
Enteococcus faeciunsolates were analysed from livestock, retail meat, wastewater treatment plants and
human blood stream infections as part of a one health study to discern the possible transmission pathways
of VRE®”, The majority of isolates from livestock and humans were genetically dissimilar. They found no
VRE on farms, but the bacteria were ubiquitous in wastewater treatment safiples

TABLBEB: UKANIMALANTIBIOTIC RESISTANCENINEROCOCCUS Spp.

Animal Antibiotic Resistance

EU harmonised surveillance

(n=no. of isolates)

Antibiotic

2022169

E. faecalis
49% Broilers
(n=74)
63% Turkeys

(n =100)

E. faecium
32% Broilers
(n = 166)
58% Turkeys
(n =181)
E. faecalis
62% Broilers
(n=74)
86% Turkeys
(n =100)
E. faecium
55% Broilers
(n = 166)
72% Turkeys
(n=181)
E. faecalis
None
E. faecium
5.4% Broilers

(n = 166)
E. faecalis
None
E. faecium

Macrolides
(Erythromycin)

Tetracyclines

Penicillins
(Ampicillin)

Fluro
quin
olone

Page43 of 70



ANTIBIOTIC FACT FILE

6% Broilers
(n = 166)
5% Turkeys
(n =181)

7.2.2.4Antibiotic Resistance in Companion Animals
Linezolid is an antibiotic commonly used to treat resista@@m-positive bacterial infections in humans,

includingVRE and MR$X In 2018, four lineolid-resistanceEnterococcus faecalisolated form dogs and
cats were foundMolecular analysis attributes the resistance to optrA, a plasmédiiated gene, which
also confers resistance to phenisale. florfenicdl®3. Linezolid is not licenced for use in companion animals
in the UK, by florfenicol is an antibiotic used in animals, and could be soutbe ofsistant gene ifk.
faecalisin the UK, Furthermoreraw dog food has been reported as a possible transmission route and
source of optrApositiveE.faecalisn PortugafoL

In 2021, a case afarbapenemresistantE.coliwas isolated from a dog wound. Carbapers are not
licenced for use in animals in the UK, and itis believed resistance was likely acquired in the dog from people,
as the variant found in the dog wound (kis)is the most common variant (35.5% of cases) reported in
humans20?

Recentresearchshows resistance bacteria are mgeeevalentin raw dog food compared toonventional

food which is heatreat to killmicroorganisms93In one study of 110 raw food samples, up to 60% tested
hasE.colilevelshigher than acceptable levels by animatgyduct regulationsand in 39% of samples,
they were resistant to at least one class of antibiofibey found that8% of samples were multidrug
resistantand 5.5% of extendedpectrum, betdactamases (ESBL) produckgoliwere also restant to

the fluroquinolone ciprofloxaciit®s. Furthermore, another study found that dogs fed raw diets were 23%
more likely to excrete ESBIcoducingE.coli,and 15% to shed multidrug resistance E.coli in their faeces
compared to dogs fed non raw dié¥& Furthermore, in 2020 a ResAlert fourhlmonellaspp. with
transferable colistin resistandsolatedfrom raw pet food sampled at a UK manufactuf@rlt is believed

to have originated from cross contamination from imported raw feed ingredients in countries with higher
rates of AMR compared to thektf3 Overall, there are increased risks of bacterial infection, and resistance
bacterial infection, associated with raw pet food which may be a public health aadiaralhealth risk.

7.2.2.50ther important examples of antibiotic resistance in humans and animals
There are many other bacteria not considered in this report in which antibiotic resistance is of important

clinical relevance to humans particularly causative agents of bloodstream infectionsK(elsiella
pneumonia, methicillin resistant Staphylococcus aureysurinary tract infections, gonorrhoeand
tuberculosis. There are also several bacteria where resistance is of clinical relevance in animals including a
causative agent of diarrhoea in pigs (eRyachyspira hyodysenterigethe causative agentsfdung
infections in several species including farm animals Ragteurella multocida and many of the causative
agents of udder infections in cattle (ek. coli Staphylococcus aureasd Streptococcus sppSome taxa

such as the causativagents of tuberculosis and gonorrhoea show significant degrees of antimicrobial
resistance but are either not found (gonorrhoea) or not treated with antibiotics (tuberculosis) in animals.

Table 7 (below) lists the bacterial species for which UK antibiotic resistance data are cited for both humans
and animals in thehtree major reports on UK antibiotic resistance levels (humans: ESPAUR Report from
Public Health Englan@nnual),animals: UWARSS report from the Veterinary Medicines Directogaie

the UK One Health Report from the Veterinary Medicines Directorate and UK Health Security) Ajency
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notable that of the eighteen bacterial taxa cited only six are cited by B6ft8reports suggesting that to

a large extent the bacterial taxa demonstrating antibiotic resistance differ between humans and animals.
However, some bacteria can infect both humans and animals and therefore resistance genes can spread
to humans from animals and vice versa.

TABLE: BACTERIAL TAXA DEMONSTRATING ANTIBIOTIC RESISTANCE IN HUMANS AND ANIMALS IN
THE UK FOR WHICH DATA IS CITED

Human UK Human UK . L Animal UK Animal UK
e e Animal Antibiotic o o
antibiotic antibiotic . antibiotic antibiotic
. : : Resistance Datz . .
Bacterium resistance dat: resistance dat, resistance data resistance data
e in the OneHealth .| o
cited in ESPAL One Health Renort 2019 cited in UKVARS)| cited in UKVARS
report 2018 Report 2019 P report 2018 report 2022
Acinetobacter spp. VA
Actinobacillus N
. A VA
pleuropnuemoniae
Brachyspi L
y plra. MA
hyodysenteriae
Campylobacter spp. VA VA VA VA VA
Corynebacterium R
. A VA
pseudotuberculosis*
Enterococcus spp. VA VA VA VA VA
Erysipelothri R L
rys.lpe of .I'IX A AA
rhusiopathiae
Escherichia coli* VA VA VA VA VA
Histophilus somni A VA
Klebsiella oxytoca VA
Klebsiella pneumoniae* VA VA VA VA
Listeria spp. A VA
Mannheimia haemolytics VA
Mycobacterium R
Y . VA
tuberculosigTB)
Neisseria gonorrhoeae VA
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Pasteurella multocida VA
Bibersterinia Pasturella) R
VA
trehalose
Pseudomonas spp. VA VA
Salmonella spp. VA VA VA VA VA
Staphylococcus aureus N VA VA
VA VA
(e.g. MRSA)*
Streptococcus N
. VA
dysgalactiae
Streptococcus N
. VA
pneumoniae
Streptococcus suis* VA
Streptococcus uberis VA
Trueprella
(Arcanobacterium) VA
pypogenes
Yersinia spp.* VA

Klebsiella pneumoniais a Grarmegative bacteria which is a member of the enterobacteriaceanily.
IncreasinglyK. pneumoniaare found to be resistant to the HBIA carbapenem antibiotic class through
the acquisition of carbapenasesn enzyme that have the ability to breakdowrese antibiotics. Notably,
this antibiotic class is not used in animals (Tabl& !¢ use of carbapems in human medicine can lead to
the evolution of resultant bacteria within the human gashtestinal tract which are excreted in faeces
and enter the environment via sewage systéfas

Streptococcus suis a bacterial pathogen that causes arthritis and. Pneumonia in pigs as well as meningitis
and sepsis in pigs and humans. Itis a possible reservoir of antibiotic resistant genes found on mobile genetic
elements which can be transferred between differdsaicteria. In 2019 there were high levels of resistance
against tetracycline (87%), lincomycin (41.7%) and tylosin (47%) found in aPinjit®ok up resistance
papers]] However, in the UK suisesistance to commonly used first line in human treatmdbttalactam
antibiotics) is rare in both animals and humans.

7.2.2.6 Overall UK Resistance picture
Overallitis difficult to interpretcausatiorof resistance from the data available, due to the huge complexity

in extrapolation andstandadisationof results from different sectors using different collection methods.
The resistance data shows different patterns of resistance between humans and animals depending on the
bacterial species involves. There seems to beleaer correlation between Campylobacteresistant
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transmission from broiler chickens into the human food chairceidaminatedretail chicken meat®3. This

clearer link between resistandeansmissionpathways is a testament to the poultry sectaastibiotics

a0Sol NRAKALI AYAGAL (A JS aeof Satimhdelksdd EdOR WiBrebyiskl&es &dryY S A &y
widely across human and animal sect@articularlyin Salmonellavhere different serovars show different

resistant pattern&®3, There is a requirement foregular, harmonisedurveillanceacrosshuman, animal

and environmental sectoréo measure trends in resistance, assésipact of interventions improve
understanding of resistance transmission pathwagd enable easy data collection and analysis.
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8 What is being done?

What follows is not an exhaustive list. This section gives details of what the authors considered (at the time
of publication) to be the most significant néegislative actions being taken at UK, European and Global
level to reduce the risks associatedthwiantibiotic resistance in humans and animalkanges to EU
legislation on veterinary medicinal products and medicated feed are outlined in Séction

8.2 UK

8.2.2 Public sector

In the Annual Report of the Chief Medical Officer 2018 (Health 284®er Health Within Reachhe UK
Chief Medical Officer Dame Sally Davies highligthtectertainty that, without significantly changing how

we use antimicrobials, AMR will have a devastating effect on future health care. It recognised the need for
research and innovation for new drugs such as antibiotics, vaccines and phages, betteroemd m
appropriate use of existing drugs and improved infection contralso highlighted the critical requirement

of coordinated policy interventions across countries and through international organisations, due to the
ability of both resistant and noeresistantpathogensto travel across national borderft discussed the
increasing evidence darm animalsexposed to a high usage of antibiotidsvelopng resistart bacteria,
which then make their way into the foechain. There was alseference to social movements in the US
which have led to some food companies taking steps to limit the use of antibiotics in their supply chains.

8.1.2.1 Revievdocumentson AMR¢ July 2014

Review on Antimicrobial Resistance announced by the Prime Minister JulycR&itdd by the economist
[ 2NR hQbSAf ¢ FyR LlJzfA&dKSR yAyS NB@ASs R20dzrSyia
resistance encompasses resistance to viruses (e.g. HIV) and protozoa (e.g. Malaria).
1. Antimicrobial Resistance: Tackling a crisis for the health and wealth of n§piobkshed
11 December 2014)
2. Tackling a global health crisis: Initial st¢psblished % February 2015)
3. Securing New Drugs for Future Generatiqribe Pipeline of Antibioticgpublished 14th
May 2015)
4. Rapid Diagnostics: Stopping unnecessary use of antib{ptitdished 23 October 2015)
5. Safe, Secure and Controlled: Managing the Supply Chain of Antimic(plidlished 28
November 2015)
6. Antimicrobials in agriculture and the environment: reducing unnecessary use and waste
(published & December 2015)
Recommendations:
A Set globaltargets to reduce antibiotic use in agriculture (e.g. 50mg/kg of
livestock/fish within the next 10 years)
A Allow individual countries to decide how to meet these targets
1 E.g. Antibiotic taxation, subsidies to support transition of farmers to
alternative husbandry methods or regulations on usage
1 Support use and development of vaccinations and better diagnostic tools
f LYLINR@S Lzt AO gl NBySaa AyOf dzRAYy3A f
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/767549/Annual_report_of_the_Chief_Medical_Officer_2018_-_health_2040_-_better_health_within_reach.pdf
http://amr-review.org/
http://amr-review.org/sites/default/files/AMR%20Review%20Paper%20-%20Tackling%20a%20crisis%20for%20the%20health%20and%20wealth%20of%20nations_1.pdf
http://amr-review.org/sites/default/files/Report-52.15.pdf
file:///C:/Users/ridgea/Dropbox/VPRF/AMR/Securing%20New%20Drugs%20for%20Future%20Generations%20–%20the%20Pipeline%20of%20Antibiotics
http://amr-review.org/sites/default/files/Rapid%20Diagnostics%20-%20Stopping%20Unnecessary%20use%20of%20Antibiotics.pdf
http://amr-review.org/sites/default/files/Safe%2C%20secure%20and%20controlled%20-%20Managing%20the%20supply%20chain%20of%20antimicrobials.pdf
http://amr-review.org/sites/default/files/Antimicrobials%20in%20agriculture%20and%20the%20environment%20-%20Reducing%20unnecessary%20use%20and%20waste.pdf
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91 Improve surveillance of antibiotic usage and resistance
A Agree a harmonised global approach to identify antibiotics critical for human
health (within the next year) with possibility to restrict or ban usage of these
antibiotics in agriculture.

A Seek international agreements for minimum standards for antibiotic
manufacturing waste disposal in the environment
7. Vaccines and alternative approaches: reducing our dependence on_antimicrobials
(published 11 February 2016)
8. Infection prevention, control and surveillance: Limiting the development and spread of
drugresistancepublished 22 March 2016)

9. Tackling DrudResistant Infections Globally: final report and recommendat{paslished
19" May 2016)

Recommendations:

A A massive public awareness campaign
A Improve hygiene and prevent spread of disease
A Reduce unnecessary use of antimicrobials in agriculture and their dissemination
into the environment
9 2018: Introduce 10 year targets to reduce agricultural antibiotic use
1 Restrict usage of antibiotics that are critically important for human
health
1 Improve transparency from food producers to enable consumers to
make better informed purchase decisions
I Set minimum standards for regulators for treatment and release of
manufacturing waste from antimicrobial production
A Improve global surveillance of drug resistance and antimicrobial consumption in
humans and animals
A Promote new, rapid diagnostics to cut unnecessary use of antibiotics
A Promote development and use of vaccines and alternatives
A Improve the numbers, pay and recognition of people working in infectious
diseases
A Establish a Global Innovation fund for eastpge and norcommercial research
A Better incentives to promote investment for new drugs and improving existing
ones
A Build a global coalition for real acti@yvia the G20 and the UN

8.1.2.2 Government TargetsSeptember 2016

Government response to review on antimicrobial resistag¢eK S ! 'Y 32 @SNY YSy i NBaLRyR
NELR2NI Ay {SLISYOSNI Hamc agl N¥fe gStO2YAy3aé GKS TFA
1 Reduce healthcare associated gramegative bloodstream infections in England by 50% by 2020
(humans)
1 Reduce inappropriate antibiotic prescribing by 50%, with the aim of being a world leader in
reducing prescribing by 202(humans)
1 Reduce antibiotic use in livestock and fish farmed for food to a mslbiecies average of 50mg/kg
by 2018 using methodology harmonised across other countries in Europe
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http://amr-review.org/sites/default/files/Health%20infrastructure%20and%20surveillance%20final%20version_LR_NO%20CROPS.pdf
http://amr-review.org/sites/default/files/Health%20infrastructure%20and%20surveillance%20final%20version_LR_NO%20CROPS.pdf
http://amr-review.org/sites/default/files/160518_Final%20paper_with%20cover.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/553471/Gov_response_AMR_Review.pdf
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0 Set agreed animal sector specific reduction targets by 2017
8.2.2.4 5-year Action Plaig 20132018

UK Five Year Antimicrobial Resistance Strateqy €2018) ¢ Sets out seven key areas for action in
combating AMR including strategies to:
f &t NB @ngrave infection prevention measures to reduce need for antimicrobials,
&t NP §&idnisé responsible use of antimicrobials and
&t NP Yceic8utage development of new diagnostic (e.g. to detect resistance and help select
appropriate antibiotic choices) and treatment methods (e.g. novel drugs).

8.2.2.5 5-year Action Plaig 20192024

Tackling antimicrobial resistance 20491 1 1 Y ¢ K §ear! nitional adkidn @ISn this reports builds
dzL2y GKS D2@SNYyYSyiQad LINBGA2dza CA PS2019SmdMims tg & A YA ON.
SyadzNB LINRINBaa G2 po-yNREsiordd SMAD BAiseNIEavily it Dne Health
and coordinated approach required to address AMRutlineskey areas taackling AMR:
1 Reducing the need for, and unintentional exposure to, antimicrobitdsbe achieved by:
0 Lowering burden of human and animal infection
o Greater global access to clean water and sanitation
0 Minimise spread of AMR through the environment
0 Better food safety
9 Optimising use of antimicrobialto be achieved by:
0 Optimal use of antimicrobials in humans, animals and agriculture
0 Stronger laboratory capacity and surveillance of AMR in humans and animals
1 Investing in innovation, supply and accesbe achieved by:
0 Sustainable investment in basic research
o Development gfand access tdherapeutics for those who need them
o Development of, and access to, diagnostics and vaccines
0 Better quality assurance of AMR health products
The plan also sets out measures of success to ensure progress towards the 20 year vision which include
targets to:
1 Reduce UK antibiotic use in fopdoducing animals by 25% between 2016 and 2020
1 Reduce UK antimicrobial use in humans by 15% by 2024
1 Halve healthcare associated Gramagative blood stream infections

In May 2021, the One Health Integrated Surveillance (OHIS) subgroup of the Defra Antimicrobial
Resistance Coordination (DARC) group was formed. It aims to develop and integrate AMR surveillance
across human, animal food and environmental health sectors.fifldings will advise the next UK AMR
National Action Plan and other cross government initiatives i.e. PRAFE.

8.2.2.6 UK 20year Vision for AMR January 2019

[ 2Vil AYSR | VR | 2yearN@idnifof dtimichiiabres|stin@Rublished January 2019.
A report detailing how the UK will aim to achieve its vision in 2040 of a world in which antimicrobial
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https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/244058/20130902_UK_5_year_AMR_strategy.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/773130/uk-amr-5-year-national-action-plan.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/773065/uk-20-year-vision-for-antimicrobial-resistance.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/773065/uk-20-year-vision-for-antimicrobial-resistance.pdf

ANTIBIOTIC FACT FILE

resistance is effectively contained, controlled and mitigated. It focuses on the local, national and global
OneHealth approach required and collaborations both nationally and internationally. The UK will
contribute to global effort through

1 Alower burden of infection, better treatment of resistant infections and minimised transmission
in communities, the NHS, farms, the environment and other settings.

1 Optimal use of antimicrobials and good stewardship across all sectors, including access to safe
and effective medicines manufactured responsibly.

1 New diagnostics, therapies, vaccines and interventions in use and research and development in
the pipeline for antimicrobials, alternatives, diagnostics, vaccines and infection prevention
across all sectors.

1 Encourage antimicrobial stewardship through international collaboration and intervention
plants to mitigate the risks of global spread of AMR across humans, animals, the environment
and food.

LG RAaOdzaasSa GKS !'YQa yAyS IYoAlGA2ya F2N) OKFy3S

=

Continue to be a good global partner

Drive innovation

Minimiseinfection

Provide safe and effective care to patients
Protect animal health and welfare

Minimise environmental spread

Support sustainable supply and access
Demonstrate appropriate use of antimicrobials
Engage the public on AMR

© 0N kWD

8.2.2.7 Other UK Reports

1 One Health Reports:

(0]
(0]

(0]
(0]

Last publishedNovember 2023

UK Health Security Agency (formefyblic Health Englandan executiveagency of the
Department of Health) producescaossgovernment report presenting antibiotic use data
from Ct !afdhumans, data on AMR in bacterial isolates from animals and humans and
comparative data on AMR in isolates from retail meat.

It aimsto assess occurrence of resistance along the food chain and to add context to the
surveillance data by providing information on control measures in place to reduce the risk
of transmission of the bacteria monitored and policy decisions that have beem take
tackle AMR.

UK Health Security Agency and Veterinary Medicines Directorate: UK One Health Report
(2023)

Public Health England and Veterinary Medicines Directorate: UK One Health Report (2019)
Public Health England and Veterinary Medicines Directorate: UK One Health Report (2013)

1 Veterinary Medicines Directorai@MD)AMR and Sales Reports:

(0]
0]

Last published November 2023

The VMD (an executive agency of DEFRA) produce an annual report reviewing the
available data on veterinary antibiotic sales and resistance leyékterinary Antibiotic
Resistance and Sales Surveillance (VARSS)
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https://assets.publishing.service.gov.uk/media/656488f11524e60011a100f8/_2681096-v1-Third_UK_One_Health_Report.PDF
https://assets.publishing.service.gov.uk/media/656488f11524e60011a100f8/_2681096-v1-Third_UK_One_Health_Report.PDF
https://assets.publishing.service.gov.uk/media/5f6c4affe90e076c2055a8b2/Ted_Final_version__1318703-v45-One_Health_Report_2019_FINAL-accessible.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/447319/One_Health_Report_July2015.pdf
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o VMD: VARSS Report 2022
o VMD: VARSS Report 2017

1 Public Health England AMR Reports:

0 Last published November 2022

0o PHE produces as annual report reviewing antimicrobial usage and resistance levels in
humansin England.

0o PHE: ESPAUR 260122

0o PHE ESPAUR 2aA018

8.2.2.8 Public sector engagement

1 eBug learning courses

T

o Developed by UKHSAIl materials are accredited by Association for Science Education.

0 Aims to educate young people (agedl@ years)with information, activities and
discussion points to build knowledge around microbes, disease, hygiene, vaccination and
AMR.

o Students learn about food safety, farm hygiene and interplay of public and animal health.

0 In 2022, education packs were sent to over 20,000 schools in England in collaboration with
NHS England and NHS Improvement.

TARGET antibiotics toolkit:

0 Includes resources intended for primary car providers for tai@de antimicrobial
stewardship interventions and improve antibiotic prescribihgaflets can be sent online
to patients covering advice on common infections, including UTIs.

0 Resources are developed by the UKHSA, the Royal College of General Practitioners and
the Antimicrobial Stewardship in Primary Care Group.

0 TARGET antibiotic checklist collects data from >8,000 pharmacists in England and provides
information on >210,000 patients collecting antibiotic prescriptions. The checklist aims to
support pharmacists to ensure safety of patients and public educationesponsible
antimicrobial use and managing common infections.

8.2.3 UK Animal sector
Responsible Use of Medicines in Agriculture Alliance (RUMA) (Est. 1997)

1

il
il

Independent alliance of farming, animal health industry, food retailing and associated groups
aiming to produce a cordinated and integrate@pproach to best practice in animal medicine use.
Offers best practice guidelines to veterinarians and farmers, supports training for farmers and
provides briefings for government to inform policy decisiasswell as setting voluntary sector
targets for improving antibiotic use in eight key livestock spe¢iesp://www.ruma.org.uk/).

Targets for 2022024¢ RUMA Targets Task Force 2

Latest reportc November 2023RUMA Targets Task Force 2 years on

British Poultry Council Antibiotic Stewardship Programme (Est. 2011)

1

Represents 90% of commercial meat poultry production (note: this does not currently include egg
or game bird producers but does include turkeys and ducks)
Reported & 79.5% reduction in total antibiotic ussince 2012lespite suspected increase (~5%)

in poultry population. This has been attributed to the availabilitypefter-quality feed in 2014.
180,86
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https://assets.publishing.service.gov.uk/media/65420be39e05fd000dbe7b07/_2665795-v1-UK_VARSS_REPORT_2022__2023_.PDF
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/915743/_1691664-v1-VARSS_2017_Watermark_FINALx-accessible.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1118310/ESPAUR-report-2021-to-2022.pdf
https://webarchive.nationalarchives.gov.uk/ukgwa/20181130125613/https:/www.gov.uk/government/publications/english-surveillance-programme-antimicrobial-utilisation-and-resistance-espaur-report
http://www.ruma.org.uk/
https://ruma.org.uk/wp-content/uploads/2022/07/RUMA-REPORT-021220.pdf
https://www.ruma.org.uk/wp-content/uploads/2023/10/RUMA-TTF-Report-2023-FINAL.pdf
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Implemented an industry ban on use df and 4" generationcephalosporins in 2012
Reportedno fluroquinoloneused in chicken meat production in 2022, as well as a 98.7% reduction
in HRCIAs since 201229
Has made voluntary submission of data on antibiotic usage t&/tbB.
Voluntary commitment to stop colistin usage in all British poultry in the stewardship scheme
(2016)
Latest reportc November 2023BPC Antibiotic Stewardship Scheme 2023

Developed the electronic medicines book for pigs (eRigs) with funding via Industry Levy (AHDB
Pork) and VMD to collect data on antibiotic usage. The online hub launched in April 2016.
o Farmers can submit and monitor antibiotic usage over time and compare their data with
anonymous data from other pig farmers
o Participation will help farmers to meet obligations of quality assurance schemes to record
antibiotic usage.
0 Inthe future may be expanded to include other species.
eMB-Pigs reviews and analyses data from 95% of the pigs produced in tfe UK
Figures released by the Pig Headtid Welfare Council showed a 20% reduction in antibiotic usage
between 20212022, reaching their 2024 target 2 years ety
Latest reportc November 20222PHWC Biennial Report 262022

Established a Cattle Antimicrobial Usage Data Collection Steering Group

Several individual initiatives present through veterinary practices, data collection companies,
universities and milk recording schemes but lack of a centralised hub to combine data.

Proposals developed for a data capture sysfequsing on collecting vet prescription dathould

be operational by 2017

The Medicine Hub was launched in 2021 to encourage data collection of antibiotic use for dairy,
beef and sheep producers in the UK.

Similary, the welsh lamb and beef producers antimicrobial usage calculator went live in n2021
allowing standarisation and therefore comparison of faygwuel antibiotic use.

The British Small Animal Veterinary Associat{BSAVA)promotes the responsible use of
antimicrobials bycompanion animal vets (predominantly dogs and cats) through the PROAECT
campaign8182 This encourages companion animal veterinary practices to develop practice
protocols for antimicrobial usage with emphasis on reducing unnecessary usage and reducing
usage of antibiotics important for human health.

SAVSNEYT and VetCompa$% ¢ Voluntary systerafor submitting anonymous informatiofrom
veterinary laboratories and/oweterinary practicesThe VMD has funded projects to use these
data to gain better understanding of antimicrobial usage and resistance lievels pets.

Idexx Rt Resist! ¢ Idexx veterinary laboratories provide a quarterly surveillance report
antibiotic resistance trends in small animals. This uses the data availablettieornesting of
samplessubmited to their laboratory network from UK pets.
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https://projectblue.blob.core.windows.net/media/Default/Imported%20Publication%20Docs/PHWC%20BiennialReport%20202022%20231013%20WEB.pdf
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Developed a PROTEME toolkit for use by equine veterinary practices ba%dhis is based on

the PROTECT model used in companion animals and encourages veterinarians to develop and
implement practice protocal for responsible antibiotic usét also incorporates monitoring of

usage and resistance levels and education of team members and clients. In May 2016 BEVA
received a highly commended award at the Antibiotic Guardian Awards for their contribution to
antibiotic stewardship?

.9+! NM¥zya Fy a!yiAoA20A0 / KIYLA2Y ! g NRé 6KAOK

Funding research into social aspects of client compliance using motivational interviewing
technigues. The study has shown vets to take a more parental approach which uses directive
language, rather than a mutualistic and relationshgntred communicatiompproach. The latter
approach has now been recommended for vets to use to help motivate and change behaviours of
owners which could be particularly useful in farming sectors when it comes to cutting down on
antibiotic use?*

An international response system initiated in 2015 to alert healthcare professionals of new
resistant bacteria (considered a potential high risk to animal or human health) and generate risk
analysis used for their control.

In the UK, this is coordinated by the VMD.

Launched in 2014 by tiiben PHE|t aims to create a transition from raising awarene$&\MRto
increasing engagement acrossuman and animal health sectors including healthcare
professionals, members of thmublicand studens andeducators.

Between20142021 a total of 144,445 pledges were madamprove antibiotic guardianship.

Formed in 2022, it aims to encourage pet owners to return any unused or out of date veterinary
antibiotics for safe disposal by the veterinary practice or a registered pharmacy in order to
reduce environmental pollution and avoid health risks associateld wappropriate usage of
antimicrobials to reduce AMR.

Supported by the BVA, RCVS, NOAH, RUMA, VMD etc.

Another initiative is running in 2023.

Supported by RCVS knowledge and funded by the VMD it provide over 20 hours of free CPD for
veterinary surgeons to buildonfidenceand ability when engaging with clients in application of
good antimicrobial stewardship.

In 2022, the scheme launched SMART goals for farnchegnpionsto be set at aninduvial or
practicelevel Thisallows training to be put into practice to broaden the benefits and develop
leaders. Progress is tracked online.
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PATHSAFE
1 CrossgovernmentalUkwide programme since 202funded to £19.2million through His
aleaSadteqQa ¢NBFadz2NE FyR Aada SR o6& (GKS C22R { il yF
9 It aims to develop model national genomic surveillance network using DNA sequencing,
environmental sampling to improve the monitoring and surveillance of tracking food borne
pathogens and AMR throughout all stages of the food chain.

8.2.4 UK Human sector
Antibiotic Guardian Initiative

1 Launched by PHE September 2014 to encourage health professionals, patients and the public
to pledge to use antibiotics responsibly. O1@¢,000 pledges received so faldvember 2023
9 Antibiotic Guardian Initiative

1 TheTARGET (Treat antibiotics Responsibly, Guidance, Education Tools) antibiotichiostéd
by the Royal College of General Practitioners, is a key source of guidance for responsible
antibiotic prescribing in primary care (e.g. GPSs).

T 'y ' YGAYAONROALFE {GSg NRBtKAIdart PhenfFdclisi g F2 NJ 9 y 3 A 2
published in 2011 and updated in 2015. It provides and evidence based framework for
responsible prescription of antibiotics in human hospitals.

1 Public Health England published a more completeof resources to promote responsible
human antimicrobial prescribing

91 In April 2015 Public Health England made local surveillance data on antimicrobial resistance
publiclyavailable via thé-ingertips data portal

9 TheBritish Society for Antimicrobial ChemothergBSAC) is an intgrofessional organisation
that aims to combat antimicrobial resistance by supporting antimicrobial education (funds
Antibiotic Actionwhich is a global public awareness initiative on drug resistance and also co
created aViassive Open Online Course (MOOC) in antimicrobial stewardsthiphe University
of Dundee), surveillance (undertakes structured surveillance of antibiotic resistance in UK human
cases of respiratory disease and bacteraemia) and reseancin(al of Antimicrobial
Chemotherapy.

1 The National Institute for Health and Care Excellence (NICE) have pradgoetity standardn
infection prevention and controlmproved standards of hygiene in hospitals have been linked to
large reductions in hospital acquired bacterial infections including MRSA.

1 CochraneSystematic review of the use of delayed prescriptions for respiratory infectoumsl
no difference in most clinical outcomes when using no or delayed prescribing rather than
immediate antibiotic prescriptiomwith similar patient satisfactioacross the group®

8.3 Europe
European Antibiotic Awareness Day is held ofi ll®vember each year to promote public awareness of
antibiotic resistance.

8.3.2 Human sector

The European Centre for Disease Prevention and Control (ECDC) collates data on human antibiotic
consumption and resistance levels across Europe (EU and EAA countries). This is reported in two annual
reports and the data can also be viewed via online intéva databases:
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http://antibioticguardian.com/news/
http://www.rcgp.org.uk/targetantibiotics/
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/417032/Start_Smart_Then_Focus_FINAL.PDF
https://www.gov.uk/government/publications/antimicrobial-prescribing-resources-for-professional-development-and-practice/antimicrobial-prescribing-resources-for-professional-development-and-practice
https://www.gov.uk/government/publications/antimicrobial-prescribing-resources-for-professional-development-and-practice/antimicrobial-prescribing-resources-for-professional-development-and-practice
https://fingertips.phe.org.uk/profile/amr-local-indicators/data
http://www.bsac.org.uk/
http://antibiotic-action.com/
https://www.futurelearn.com/courses/antimicrobial-stewardship
http://www.tiki-toki.com/timeline/entry/588927/40th-Anniversary-of-the-Journal-of-Antimicrobial-Chemotherapy/
http://www.tiki-toki.com/timeline/entry/588927/40th-Anniversary-of-the-Journal-of-Antimicrobial-Chemotherapy/
https://www.nice.org.uk/guidance/qs61/chapter/introduction
https://www.nice.org.uk/guidance/qs61/chapter/introduction
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ESAd\et report®” is a Europevide network of national surveillance systems, providing European
reference data on antimicrobial consumptidmom both the community anchospital sectorThe reports

of the database are provided through the European Surveillance System (TE®&t)data available is

for 2016. Note ¢ countries may vary their data collection methods and therefore not all results can be
directly extrapolated and compared to one another.

EARSNet report 2016(published November 2@) shows data for antibiotic resistance levels in seven
bacterial groups of key importance to human heallscherichia coli, Klebsiella pneumoniae, Pseudomonas
aeruginosa, Acinetobactepecies Streptococcus pneumoniae, Staphylococcus auasualinterococc®

8.3.3 Animal sector
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https://ecdc.europa.eu/en/publications-data?f%5B0%5D=publication_series%3A2542
https://ecdc.europa.eu/en/publications-data?f%5B0%5D=publication_series%3A2480
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FIGURE 11: TOTAL AND FLUOROQUINOLORE™BENERATION CEPHALOSPORIN ANTIBIOTIC SALES

EU 25 201-RP015Note: Different scales on the vertical axis. Larger scale on the right refers to total Thagapparent
increase in total sales in 2014 can be explained by a change in the sales data collecting system%h Spain.

The European Medicines Agencpmmissioned the European Surveillance of Veterinary Antimicrobial
Consumption (ESVAC) project in 2@1.6ollatethe available data on antimicrobisalesn Europe (EU/EEA
countries).ESVAC currently has three wetkeams for 201&€020 focusing on collection of overall sales
data, development of systems for collection of data on consumption by animal species and establishment
of technical units of measureme@®! The sixth ESVAC repopublished in October 2016eported an
overall 2.4% decrease in total antimicrobial sales for food producing species over the four year period 2011
201412 In February 2018, EMA published guidance on reporting antimicrobial conisunmgata by
animal species with supporting rationale document for the recommendafighSince the UK has left the

EU, there has been no inclusion of comparable data since ZD@&pite this, caution is required when
interpreting this data due to differences in data collection methods between countries and the differences
in type and size of animal production systense total level ofluoroquinoloneand 39/4th generation
cephalosporin usgin food producing animalsas renained constant 20115 (Figure 1).

The Committee for Medicinal Products for Veterinary Use (C\itMR3sponsible for preparing the
European Medicines Agency's (EMA) opinions on all questions concerning veterinary medicines (including
FYGAOA2GA0a0® Ly \dzedy forveterimary afiSicradigl Yise i Eir& & man s

was adoptedi® In November 2015 the committee released a draft of thieateqy for veterinary
antimicrobial use in Europe 202920 This calls for an evidence based, global, one health appf8ach.

The EMA has made several recommendations to the European Commission on usage of antimicrobials in
animalst®® ¢ KSe& KI @S NBOSyilifeée oWdzyS HnHoO |R2LISR (G2 wai

In January 2015 the ECDC, EMA and the European Food Safety Authority (EFSA) pobli§hed
integrated analysis of antimicrobial usage and resistance data from humans and food producing animals in

Europel®”

In 2015 the European Commission requested a joint report from EMA andBFRS$#asures to reduce the

need to use antimicrobial agents in animal husbandry in the European Union, and the resulting impacts on
food safety.The report is due for publication by December 239%6In June 2018 the EU commission
released its newAMR One Health Action Plaim July2018 the Codex Alimentarius Commission approved
reopening of the AMR task force to look at developing guidance on integrated AMR surveillance and
updating its code of practice aminimising the risk of AMR in the food chain

Since 2014, the EU funding programmes (Hor2@i¥-2020 and Horizon Europe 202027) have invested
over £600 million to support research and developmentin AMR. In the first 2 years of Horizon Europe, they
have committed over £25 million on 13 research projects relating to tackling AMR.

8.4 Global

8.4.2 World Antibiotic Awareness Week8P24 November 2@3).
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http://www.ema.europa.eu/docs/en_GB/document_library/Report/2016/10/WC500214217.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Report/2011/07/WC500109137.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2015/11/WC500196645.pdf
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https://ec.europa.eu/health/amr/sites/amr/files/amr_action_plan_2017_en.pdf
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8.4.3 Global consumption of antibiotics is on the increase with a 40% rise between 20D a0&°
Over the same period the world population increased by 13%.

8.4.4 Projections by the Organization fRiconomic Cooperation and Development (OECD) indicate an
anticipated twofold increase in resistance to kaesort antibiotics by 2035 when compared to
2005 levelg?t

8.4.5 The Global WHO Antimicrobial Resistance Action Plan (28it¥orced by resolutions from the
World Organisation for Animal Health (OIE) and the United Nations Food and Agriculture
Organization (FAO) recommends that:

8.4.5.4 Countries should develop national action plans to combat antimicrobial resistance

8.4.5.5 Surveillance systems for antibiotic usage and resistance in animals and people should be
improved.

8.4.6 WHO Guidelinereleased in November 2017 use a different definition of CIA to the European
Medicines Agency (used by the UK and Europe) because they identify the degree of risk to
human health should antimicrobial resistance develop after use in animals.

8.4.7 In March 2018 the international Intekgency Coordination Group was launched to take forward
the commitments of the Global AMR Action Plan (2015) and the UN General Assembly AMR
Declaration (2016).. More recently, the G7 Chief Veterinary Officers Forum produced a
consensus paper on agreed terms for definitions of terms relating to AMR to help international
discussions take place using a common language.

8.4.8 The Transatlantic Task Force on Antimicrobial Resistance (TATFAR) was set up in 2009 to
promote collaboration between the EU and the US on issues related to antimicrobial resistance
including promotion of responsible antimicrobial use by human and vetsrinealthcare
professionals, infection prevention in humans and stimulating the development of new
antimicrobialst!! The secretariat for the taskforce transferred from the ECDC (European) to the
CDC (American) in January 20MOctober, 2015, TATFAR revised its work plan and identified
20 actions for continued collaboration through 2020 and shown on thebsite

8.4.9 UK government initiated the Fleming Fund in February 2015 to improve surveillance of drug
resistant infectionscross 2%w and middleincome countriego improve policy at local,
regional and national level securedE210 million in funding at the G20 meeting in India
202393, Aims over 5 years (202920) to build a global network of laboratories in partnership
with the Wellcome Trusthe Bill and Melinda Gates Foundation, the Institut Pasteur
International Network and other&!2

8.4.10 In October 2015, the UK Prime Minister and the Chinese President, Xi Jinping, announced the
intention to create a Global AMR Innovation Fund. The aim of the fund is to increase investment
to stimulate global research in AMR. The UK has committed £50nt-upshis Global AMR
Innovation Fund to target and coordinate investment glob&ify.

8.4.11 G20 summit (China, September 2016): International leaders called for action on antimicrobial
resistance including a call for the WHO, FAQO, OIE and OE€wibback in 2017 with options
to address all AMR aspects, including de®nomic aspectst

8.4.12 The United Nations (UN) held a high level meeting on antimicrobial resistance!@egtember
2016. Members O1y2¢6f SRISR (KIF{G da2A0KAY G(GKS ONRIRSNJ O2
antibiotics|...] is the greatest and most urgent global risk that requires increased attention and
O2KSNBYOS i GKS AYGSNYyIFIGARZRI OBt DiSBda® NI G0 Ky R
General to establishp Ya® ad hodnteragency coordination groupy Xii&wing, where necessary,
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http://www.wpro.who.int/entity/drug_resistance/resources/global_action_plan_eng.pdf
http://www.who.int/foodsafety/publications/cia_guidelines/en/
https://www.cdc.gov/drugresistance/tatfar/tatfar-recomendations.html

8.4.13

8.4.14

8.4.15
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on expertise from relevant stakeholders, to provide practical guiddoicapproaches needed to
ensure sustained effective global action to address AhR
EuropeanMedicinesAgency the Japanese Pharmaceutical and Medical Devices Agency and the
United States Food and Drug Administration reached an agreement in 2017 to align data
requirements for certain aspects of the clinical development of new antibiotics. The aim of this
collabomtion is to facilitate a single development programme for new antibacterials that can
satisfy the regulatory requirements of each of the three agenties.

WHO runs the global initiative on AMKSlobal Antimicrobial Surveillance Systetwhich
standardises collection and analysis of data. It shares data related to AMR (including within the
food chain) to inform decision making at local, national and glawal$. Every year they

produce a report on AMK2

The Muscat Manifesto commits 46 countries to targets which aim to tackle AMR.
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ANNEX: SUMMARY OANIMALEU ANTIMICROBIAL RESISTANCE
MONITORING REQUIREMENTS (2013/652/EU)

1 Callum Hrris, Veterinary Medicines Directorate K VARSS Report 2014
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