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Antibiotic resistance: World on cusp of
'post-antibiotic era’
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What Is antimicrobial resistance?

« Antibacterials either Kill or stop

EXAMPLES:

2 £ > EXAMPLES:
Chloramphenicol

bacteria replicating Do N T
Sulfonamides .

. . . Trimethoprim X S\\ » = Quimt:nlo;ss

- Bacteria try to avoid being = ) hoiitn

killed in 4 ways

- Can mutate (<1 day) or inherit
resistance.

« Can spread their resistance
mechanisms to other species
(on plasmids), and then onto
other people.

www.england.nhs.uk
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Inappropriate Antimicrobial Use

* Risks to patients
+ Resistant infections
» Healthcare-associated infections (HCAIS)
* Clostridium difficile
- MRSA
* Others
* Financial cost
» Cost of inappropriate antibiotics
» Cost of treating resistant infections/HCAIs

www.england.nhs.uk



The future — Jim O’Neil

Review on
Antimicroblal
Resistance

Deaths attributable
to AMR every year
compared to other
major causes of death

_____AMRin 2050
10 million

Tetanus
60,000
Road traffic
accidents \ ~ Gancer
1.2 million . ! ’/-"’ 8.2 million
7 AMRnow
700,000
(low estimate)
Measles Cholera
130,000 100,000~
i 120,000
Diarrhoeal
disease _Diabetes
1.4 million 1.5 million

Deaths
to AMR
by 2050
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No (clean-contaminated/dirty) surgery, no chemotherapy (neutropenic sepsis)
Cost will be $100 trillion per year ($100,000,000,000,000)
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Superbugs to kill 'more than cancer’
by 2050

Deaths attributable to antimicrobial resistance every year compared to other
major causes of death

AMR in 2050
10,000,000
- . o o
Tetanus Cholera Measles AMR
60,000 100,000 - 120,000 130,000 700,000

Road traffic Diarrhoeal Diabetes Cancer
accidents disease 1,500,000 8,200,000
1,200,000 1,400,000

Source: Review on Antimicrobial Resistance 2014

www.england.nhs.uk
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CMO Report

Annual Report of the
Chief Medical Officer

Volume Two, 2011
Infections and the rise of antimicrobial

www.england.nhs.uk
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G7 Health Ministers meeting Oct 2015
Antibiotic consumption links to AMR

England
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England
[ Key Areas
* Improving infection prevention Departmert | Department
and control practices Food & Rural Affairs
»  Optimising prescribing practice
* Improving professional _
education, training and public UK Five Year Antimicrobial
engagement Resistance Strategy
- Developing new drugs, 2013 to 2018
treatments and diagnostics
- Better access to and use of
surveillance data
- Better identification and
prioritisation of AMR research
needs
- Strengthened international
collaboration
@:\ thern Treland % m
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ESPAUR 2015

* Antimicrobial
* Resistance
« Consumption
« Stewardship

www.england.nhs.uk
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English surveillance programme for
antimicrobial utilisation and
resistance (ESPAUR) 2010 to 2014

Report 2015
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Antimicrobial Resistance

* The number of patients with bloodstream
Infections has increased each year from 2010
to 2014

» E. coli increased by 15.6%
- K. pneumoniae increased by 20.8%

* S. pneumoniae declined by 25% - likely due to

Introduction of new pneumococcal vaccine in
2010

www.england.nhs.uk



Table 0.1 Antibiotic resistance in key infections. England, 2010-2014

England

Bacteria

Escherichia coli
E. coli
E. coli
E. coli
E. coli

E. coli

Kiebsielia
pneumoniae

K. pneumoniae
K. pneumoniae
K. pneumoniae
K. pneumoniae
Pseudomonas spp.

Pseudomonas spp.

Smreprococcus
pneumoniae

Enterococcus spp.

Sraphylococcus
aureus

Acinetobacrter spp

www.england.nhs.uk

Antibiotic resistance

% NS to ciprofiocxacin

2% NS to cefotaxame andfor ceftazidime
% NS to gentamicin

2% NS to imipenem and/or meropenem
% NS to co-amoxiciav

% NS to piperacilinfazobactam

% NS to ciprofloxacin

% NS to cefotaxime and/or ceftazidime
% NS to gentamicin

% NS to imipenem and/or meropenem
% NS to piperacilinfiazobactam

% NS to ceftazidime

% NS to mipenem and/or meropenem
% NS to penicillin

% NS to vancomycin

% NS to methicillin

% NS to colistin

Proportion
resistant in

(non-susceptibility) metric 2014 (%
Bloodstream infections

18.7

96

2014 compared
to 2010"

€«—>

L e

<>

42 >
14 2

100 1
35 p—

ESPAUR 2015



Antimicrobial Consumption LS
2010-2014 (DDD per 1000 inhabitants)

« Antibiotic consumption has increased in England by a total of 6.5%
» General Practice increased 6.2%
* Hospital inpatients increased by 11.7%
« Other community prescriptions (e.g dentists) increased by 5.5%
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Figure 3.1 Prescriptions dispensed in the community, expressed as DDD per 1000 inhabitants per day and
items per 100 inhabitants per year, England, 1998-2014
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England

ESBL’s

Extended Spectrum B-lactamases
Associated with Gram negative bacteria
 Poorer clinical outcomes
* Increased mortality rates
Increasing prevalence within the community
Multi-drug resistant

www.england.nhs.uk



Antibiotic treatment ESBL

* Benzylpenicillin

* Ertapenem

« Gentamicin

* Levofloxacin
* Co-amoxiclav
« Teicoplanin

« Ceftriaxone

*  Meropenem

« Daptomycin

* Flucloxacillin
» Ciprofloxacin
* Ceftazidime

* Linezolid

* Nitrofurantoin
« Colomycin

www.england.nhs.uk

Tigecycline
Amikacin
Amoxicillin
Cefotaxime
Fosfomycin
Clarithromycin
Clindamycin
Chloramphenicol
Cefuroxime
Tazocin
Vancomycin
Co-trimoxazole
Metronidazole
Trimethoprim
Gentamicin
Pivmecillinam

England



Figure 3.4. Escherichia coli. Percentage (%) of Invasive Isolates with combined resistance to third-generation
cephalosporins, fluoroquinolones and aminoglycosides, by country, EU/ EEA countries, 2012
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Has 36%7T in carbapenems driven AMR?

. i
0 — = - .

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

olMP mVIM BKPFC oOXxA-48 sNDM mGES mIMl mKPC +VIM sNDM + OXA-43

Figure 2.10 NHumber of isolates referred from UK hospital microbiology laboratories confirmed as
carbapenemase-producing Enterobacteniaceae by AMRHAL, 2003-2014

www.england.nhs.uk Manchester \L by 7% over 4 years



Table 1. Antibiotic susceptibilities of carbapenemase-producing Enterobacteriaceae isolates
from the UK, submitted to the AMRHAI Reference Unitin 2014 m

Antibiotic

Proportion of susceptibility, % [a]

Metallo-enzyme producers
(NDM, VIM, IMP) (n=c. 400)

Non-metallo-enzyme producers
(KPC, OXA-48, GES, IMI) (n=c. 1250)

Imipenem (IPM)

IPM-EDTA [b]

Meropenem

Ertapenem

Ampicillin

Co-amoxiclav

Piperacillin (PIP)

PIP-tazobactam

Cefotaxime

Ceftazidime

Aztreonam

Ciprofloxacin

Gentamicin

Tobramycin

Amikacin

Colistin

Enterobacter!
Citrobacter

Enterobacter|
Citrobacter

100 93 93

100

Tigecycline

99 52 73

80

a. Susceptibility defined using BSAC v. 13 (June 2014) breakpoints

b. Diagnostic test to distinguish metallo- from non-metallo- enzymes; not for therapeutic use

Active in vitro against 50-90% isolates

Active in vitro against =90% isolates

& . He
Public Health
England

Infection report

Volume 9 Number 2 Published on: 18 January 2015
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Why we need new antibiotics
Antibiotic deployment
Tetracyciine
Chloramphenicol Vancomycin
Streptomycin Ampicillin
Sulfonamides Erytwomycin | Cephalosporins Daptomycin
/Yl -1lfin ‘ Maethiciliin Linezolid
| | |
1030 1935 1940 1045 1950 1955 1960 1965 1970 1975 1980 1985 1000 1965 2000 2005
i) I | |
Sulfonamides Chl'oramphlenbol Ampicillin Vantiomych Linezolid
Fonieilin Streptomycin Erythromycin I 3
| Daptomycin
Tetracycline Mathicillin
Cephalosporing
Antibiotic resistance observed

www.england.nhs.uk



A PERFECT STORM NHS

As bacterial infections grow more resistant to antibiotics, companies are pulling £rgland
out of antibiotics research and fewer new antibiotics are being approved.

COMPANIES

RESEARCHING |
60 “““f‘“ms: 18 Z

*x
8 50 - MRSA % 15 %
= - \VRE : -
§ 40 — FQRP 12 S
2 o
$ 30 9 =
% S
Z 20 6 =
0 wn
£ 10 3 8
< g
Ol 1 1 ] 1 l. 0 g
1980 1985 1990 1995 2000 2005 2010 8

*Proportion of clinical isolates that are resistant to antibiotic. MRSA, methicillin-resistant
Staphylococcus aureus. VRE, vancomycin-resistant Enterococcus. FQRP, fluoroquinolone-resistant
Pseudomonas aeruginosa.

Antibacterials are used for short courses = poor return on investment.
Registration requires trials in infections where unlikely to use
We reserve or don’t use new ones. Eg ceftaroline: “it's a cephalosporin!”




England

New antibiotics

« Oritavancin IV weekly (Q2 ‘15) - cSSTI

« Telavancin IV daily G+ve HAP (Q3 ‘14) = teicoplanin / vancomycin

« Dalbavancin IV weekly — cSSTI (Q1'15), CAP 2017

» Tedizolid —po/IV daily - Q2'15: like linezolid but without the
Interactions or haematological side-effects

« Ceftolozane-tazobactam IV — Q4°15: cUTI, clAl (abdo), (VAP later) —
covers ESBL E.coli and MDR PsA, but not Kleb pneum

« Ceftibiprole — licensed but launch 2015 for CAP/HAP (= linezolid +
ceftazidime)

« Ceftazidime — avibactam IV Q1/2°16 — where no other options for
cUTI/clAl — broad activity vs ESBL E.coli & Kleb, PsA and
carbapenemases. Some Acin baum activity.

« Eravacycline IV/po 2017 — clAl by ESBLs = ertapenem

www.england.nhs.uk
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Antimicrobial Stewardship

www.england.nhs.uk



England

What is Antimicrobial Stewardship

The term 'antimicrobial stewardship' is defined as 'an
organisational or healthcare-system-wide approach to

promoting and monitoring judicious use of antimicrobials
to preserve their future effectiveness'.

NICE AMS Guidelines 2015

www.england.nhs.uk



OFRCIAL

Patient

+ Safety
| Alert 18 August 2015

Alert reference number: NHS/PSARe20 153007
Adert stage: Two - Rescurces

Antrmicrobial resstance (AMR) has risen aslarmingly over the last 40 years and
inappropnate use of amtimicroblals is 3 key daver’. From 2010 to 20173, total
antibiotic prescribing in England increased by 6%, comprised of 2 4% rise in
general practice and a 12% incmease in hospital inpatiert prescribing®,

The corseguences of AMR indude increased treatment faliure for common
irdections and decreased treatment options where antibiotics are vital, such
during certain cancer treatments*, Antimicrobial stewardship = key %o combating
AMR and is an important clement of the UK Fre Year Artimicobial Resstance
Strategy®,

Antimiceobal stewardship embodies an organsational and systemn-wide approach
1o promoting and monitoring the judicions use of antirmscrobials by:

* optimzing therapy for ndiidual patients;

*  preventing ovenae and misuse; and

* minimzing the development of resistance 2t patiertt and communay levels,

Thi= dert has been jointly &sued by Heath Educatice England, NMS England and
Abic Heath England (P44E) 10 highlight the challenge of AMR and to signpost
the toclkits developed by PHE 10 support the NHS i improving antimicrobial
stewardship in both primary and secondary care.

Primary care resource (induding out-of hours, urgent care centres and

wialk-in centres)

e TARGET (Trmat Antibiotics Resporaibly, Guidance, Education, Tools) (hetpf
www.regp org. diiichcal and seseaschfarget-antibiotics todlkn apx) &
designed 1o be used by the whole pimacy care team within the G? practice o
out-of-hours setting. as wel as being relevant to mental heath came settings.
The toclkit aims to help influence prescribers’ and patients” attitudes, beliefs
and perceved bamiers ta optimal antibictic prescribing.

Secondary care resource

* Start Smart then Focus (s govas/governmend/publications/
artimicrobial stowardship-stant-sman then-focus) provides an ootline of
evidence-bazed antimicrobial Rteward=hip practice for use in secondary care
settings. The tookit provides mformation on strategies 1o improve antibaotic
e within secondary care as well 2 suggested sudits to impeove practice.

The actices i thes alert will abo support the currere national work on sepsi 1o

ersure bath appropriate ambiotic prescribing and review (htipe s Aweew england

nh 20 1300 s sopsin).

These toolkfts should be read alongside, ' COlastidium diale: how to ceal

with the problem™, “ Clastridium diffiafe infection: rsk with beoad=pectrum

antibictics™s, and the recemtly publzhed “ Artimicrobial stewardship: systerms and

processes for effective antimicobial medicine use™’

& = proposed that antimicrobial stewaxdship managemers teams/committees,

ar eguivdient, use ewdence of implementation of the recommendations in these

resources to demonstrate compiance with the Code of Practice on the prevertion
ard control of infections”

NHS

Addressing antimicrobial resistance
through implementation of an

antimicrobial stewardship programme

Actions

Who: All organisations
providing NHS funded
care whers antibiotics
are prescribed, dispensad
or administered

When: To commence
immediately and be completed
by 31 March 2016

& Bring thiz Alert to the attention
of thoze hoiding leadership roles
for antimicrobsat stewardship in
your organsation (e.g. Directors
of Infection Prevention in acute
ard ambulance trusts, Meads of
Medicines Optimisation an acute ard
mentsl heakth trusts, kead GPs and
lead pharmacats in primary care)

é Resew the resoustes signposted
in this Alert and through linking
with organ=ational or cross-systern
antimicrobe! stewardshup teamy’
committess, of equsalent, identify
how the resources can be used to
support your local antimicrobial
Seward=hip programme

A By ether citculating this Alert or
through local alternatives {such
&= newdetters, locs anareness
campagrs eic ) ensure that staff
are aware of the key antimicocbial
Sewardship messages and rescurces
relevart 10 their climical practice.

England
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Antimicrobial Stewardship
Programme (ASP)

« An ASP describes a bundle of measures that can be
adopted to promote the appropriate use of antibiotics,
iIncluding:

 evidence-based optimal standards for routine antibiotic
use, e.g. correct selection of agent, dose, route of
administration and duration of therapy

* ensuring competency and educational programmes for
all staff that use antibiotics

« communicating antibiotic issues to all stakeholders
 auditing the impact and uptake of these processes
 optimising outcomes for patients who receive antibiotics

www.england.nhs.uk



Antimicrobial Stewardship Resources

England

Public Health
England

Start Smart — Then Focus
Antimicrobial Stewardship Toolkit for
English Hospitals

Revised February 2015

ANTIMICROBIAL STEWARDSHIP
Treatment algorithm

www.england.nhs.uk

NICE

Antimicrobial stewardship: systems and
processes for effective antimicrobial
medicine use

NICE guidefine
Published: 18 August 2015

nkeorguk/puidance/ngds

guideline

@ Roval College of
bP General Practitioners

Who is it for, and how can it be used?

Background information about TARGET
Resources for commussioners

Leaflets to share with pabents

Audit Toolkits

National Antibiotic Management Gusdance

Trainenn recoeer e




Antimicrobial Stewardship —

Secondary Care Resource

www.england.nhs.uk

&

England

Public Health

Start Smart — Then Focus
Antimicrobial Stewardship Toolkit for
English Hospitals

Revised February 2015

ANTIMICROBIAL STEWARDSHIP
Treatment algorithm
! |

England
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Start Smart Then Focus

ANTIMICROBIAL STEWARDSHIP
Treatment algorithm

Start Smart Then Focus

DO NOT START ANTIBIOTICS IN CLINICAL REVIEW & DECISION
THE ABSENCE OF CLINICAL AT 48-72 HOURS
EVIDENCE OF BACTERIAL
INFECTION

Clinical revievy, check microbiology and make
a clear plan. Document this decision

Take thorough drug allergy history

Initiate prompt effective antibictic treatment
within one hour of diagnosis {or as sc
possible) in patients with severe sepsis or
life-threatening infections®

Comply with local antimicrobial prescribing
guidanse

Document clinical indication (and disease
saverity if appropriate), dosef and route®
on drug chart and in clinical notes

Include reviewfstop date or duration
Obtain cultures prior to commencing
therapy whers possible (but do not delay
therapy)

www.england.nhs.uk

STOP Cocument

I to oral switch Diecision & Next
Change antibiotic Review Date or

Continue Stop Date
OPAT*

DOCUMENT ALL DECISIONS

2 |n accordanc e with sunaing sepsls patent salety alert

by s o gyl @ s, conbentiupleads2014 SA-ESpLi
FAccording o welghbiage m chidren refer o lecal forrulary or BNFe
Ase appropriate rovte in ling vwith severitypatien: fackors
"OuipaSent Parentesal Aritiofic Thesagy




@ Roval College of
CJP General Practitioners

Home » Cisical » Tacksts » TARGET Artcts Todka

TARGET Antibiotics Toolkit

To 2coess the Antibiosic Resissance in Primary Cars’ e-leaming moduls, plesse oo hess

What is TARGET?

TARGET stands for Treat Antibictics Sesoonsbly, Guisance, Educstion, Tools

influenoes presoiers anc petisnts’ persons! sfitudes, soos! nooms 2ng
g. it indudes = renge of resournes thet csn esch be used io suppart

presonbess’ and pafients’ responsitis aSbiolic ose, melping to #4651 CPD and revalidation requitements

Who is it for, and how can it be used?

The TARGET Anstictics Toolkit 5 desigoad io be used by e whcle primary care tesm within the GF oradics orout of
nows s=Ting Thase sssources £an be used flexitly, either 2= sisndalons matsnals or =5 pam of =0 integrsted padags Vs
do s=commend that ALL resources sre used & this is Jsasidie

Using the rescurces in the TARY
wits the Hesit and Socis! Cars

iobics Toclkt will ensbis primary car= organisati
od= of Pradice o= the preventioo snd contro!

guidance. The Toolat ske suppors r=oomm = made in the r=oent NICE guiosling ©
HEE nd processes for efiecive snismiotbisf medicine use published August 2015 and & linked within the guidefiine

The Toolit indudes:
Background information about TARGET
Resources for comnussioners
Leaflets to share with pabents
Audt Toolkits

National Antibiotic Management Guidance

Trmininn rocrnrres

www.england.nhs.uk

England

Implemented audits within TARGET

Used TARGET patient information leafiet

Used the TARGET educational presentation

Promoted the use of TARGET to GPs for
152 in CPDirevalidation

Promoted the use of TARGET during
practice prescribing visits

Ui

0% 20% 40% 60% 60% 100%
ICCGsn=8
Figure 4.1 Use and promotion of TARGET resources and audits, England, 2014-215

ESPAUR 2015



Antimicrobial Management Team e

or Equivalent

« Multidisciplinary Group including;
* Microbiologists/Infectious disease specialist
« Antimicrobial pharmacist

« Evidence based local antimicrobial guidelines

* Audit

* Antibiotic consumption data

« Targeting high risk antibiotics

« Ward based activities

« Education and Training

* |ncentive schemes

- Pathway review — really important to develop this
« Use of TARGET/SSTF resources

* Promoting vaccination

 Lots of collaboration - development of AMS networks

www.england.nhs.uk
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NHSE Antibiotic Quality Premium 2015-16
and what it means for CCGs

The Quality Premium is intended to

* Improve the quality of services commissioned, improving health outcomes and
reducing inequalities in health outcomes

 Reward CCGs for quality improvement, paid in the following financial year, and
must be reinvested in quality or health outcome improvement

* Reduction in the number of antibiotic prescriptions by 1% as measured by the
NHS BSA antibacterials per STAR-PU

« Reduction in the proportion of broad spectrum antibiotics cephalosporins,
guinolones & co-amoxiclav by 10% or to below England median value = 11.3%

FY 2015-16

www.england.nhs.uk



National Antibiotic Quality Premium Dashboard

INHS|

NHS'

England

INHS

Back to Menu . . .
England  Business Services Authority
Antibacterial items/STAR PU13 Co-amaoxiclav, Cephalosporins & Quinolones
ohoof CCGsmesting arget  mho of CCGs not mestng target oMo of COGsmesting Brget  mMo of CCGs not mesting tanget
131 135 | |138 | (138 | | 141 | | 246 | | 151
97 116 | |11
3 62
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& Xz & 3 oz & i & 3 s & & a " & a & & @a =2
Antibacterial items/STAR PU 13 - CCG= median Co-amoxiclav, Cephalozsporing & Quinolones - CCGs median
= = = =3 1= B i o F [
12mthsto 3 7 g g g E 8 g g E g mtheto 3 n = C C = @ o 7 C
5 s 2 & 8% & & & & & mse § 0% & 5 = ¢ § & & F 9
th th T th Ty th th i th @

https://www.england.nhs.uk/resources/resources-for-ccgs/ccqg-out-tool/ccg-ois/anti-dash/

www.england.nhs.uk
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England

Education and Training

Teaching programme

Doctors

Nurses

Pharmacists

Other Health Care Professionals
European Antibiotic Awareness Day (EAAD)
Antibiotic Guardian

E-learning

www.england.nhs.uk



England
Antimicrobial Prescribing and
Stewardship Competencies
1.Infection prevention and control - —yma
2.Antimicrobial resistance and
antl mlcrObIa‘IS ANTIMICROBIAL PRESCRIBING &

STEWARDSHIP COMPETENCIES

3.Prescribing antimicrobials
4.Antimicrobial stewardship
5.Monitoring and learning

www.england.nhs.uk



Table 0.3 Comparison of antimicrobial stewardship activities in secondary and primary care, England,

2014
Secondary care: Primary care: Clinical
Acute NHS Trust  commissioning groups
n=100 n=g82
Existence of AMS committee 04% 18%
Written dedicated antimicrobial policy 03% 99%
Action plan/implemented toolkit 46% 13%
Written education and training strategy 24% 1%
Implemented audits within AMS toolkit T4% 15%

www.england.nhs.uk



Become an Antibiotic Guardian

Champion

ANTIBIOTIC
GUARDIAN

UK SUPPORT FOR EUROPEAN ANTIBIOTIC AWARENESS DAY

%S

Will you be an Antibiotic Guardian?

Dr Chris van Tulleken
Infectious Diseases Doctor
A Ty -

0:00 /203

European Antibiotic Awareness Day (EAAD) takes
place annually on 18 November

As an Antibiotic Guardian, choose a simple action
based pledge and encourage others to join you in
protecting antibiotics against the growing threat of
antibiotic resistance at: www.antibioticguardian.com

Resources and promotional materials to support local
activities for Antibiotic Guardian and EAAD are available
via www.antibioticquardian.com

The Antibiotic Guardian campaign was established by
PHE to improve public and professional knowledge and
stimulate engagement on tackling antibiotic resistance

Public Health England is leading the co-ordination of

EAAD activities in England in collaboration with VMD,
Department of Health, devolved administrations, and

other professional organisations

Become an Antibiotic

Guardian at;:
www.antibioticguardian.com

www.england.nhs.uk

England


http://www.antibioticguardian.com/

