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Overview

The view from Mars

Antimicrobial Resistance
— Setting the scene for Australia
— Current status — politics, resistance and prescribing
— What is missing?

* New approaches
— Building an IPC “fire-break”
— New approaches to AMS
— Re-assessing older agents

The daunting future for Australia
— What we can do about it
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A brief summary of the problem

A view from Mars

* Pre-1940s — no Antibiotics
* Wonder drugs invented
* Within 70 years (2-3 human generations) — antibiotics
misused
* Rapidly emerging multi-drug resistance
— Gramtves — MRSA, VISA, VRE, L-VRE
— Gram-ves — CREs, colistin-resistant, etc
— XDR-TB
— Hypervirulent C. difficile
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e Pre-1940s — no Antibiotics This can’t be right!

» Wonder drugs invented
* Within 70 years (2-3 human g No-one could be so

misused _ - completely stupid!
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* Antimicrobial Resistance
— Setting the scene for Australia
— Current status — politics, resistance and prescribing
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* New approaches
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53%

Key problems - worldwide

* Weak regulatory systems & inability to enforce laws
* Ready availability of antibiotics

— Over the counter sales
— Internet sales

» Market and salary distortions for prescribers (MDs)
* Counterfeit drugs

» Poor laboratory diagnostic intrastructure

* Ready dissemination of MDR clones

— Poor sanitation infrastructure in populous regions

— Ready access to air travel
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Figure 5: Distribution of NDM-1-producing Enterobacteriaceae strainsin Bangladesh, Indian, Pakistan, and the UK
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Kate Hagan
Health Reporter

Australians are  increasingly
returning from overseas with
multi-drug-resistant “superbugs”,
prompting warnings for hospitals
to isolate high-risk patients to stop
their spread.

Austin Hospital infectious dis-

of Australia, doctors from the Aus-

tin said they had treated 10
patients infected with superbugs
after overseas travel between
December 2011 and February 2013.

In one case, a 66-year-old man
developed a ruptured bowel that

Hospitals Overseas travel raises risk levels

Alarm on superbug spread

him in a single room with a dedic-
ated bathroom, cleaning his room
daily with bleach, avoiding use of
shared equipment and enforcing
contact precautions, including the

use of gowns and gloves. Professor
Grayson said healthy bacteria in

eases director Lindsay Grayson became infected with superbugs people’s bowels were being
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The growing burden of multidrug-
resistant infections among returned
Australian travellers
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High rate areas for MDR Gram-negatives and 21
Key Australian traveller destinations - 2012
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Very high risk - both ESBL and NDM Gram-negatives — food and drinking water
High risk — ESBL Gram-negatives — mainly healthcare acquired

Rapidly emerging high risk — ESBL Gram-negatives — contaminated food suspected
Suspected risk — ESBL Gram-negatives — source uncertain

00

Australian Bureau of Statistics - http://www.abs.gov.au/ausstats

High rate areas for MDR Gram-negatives and 22
Key Australian traveller destinations - 2012

All other countries

Very high risk - both ESBL and NDM Gram-negatives — food and drinking water
High risk — ESBL Gram-negatives — mainly healthcare acquired

Rapidly emerging high risk — ESBL Gram-negatives — contaminated food suspected
Suspected risk — ESBL Gram-negatives — source uncertain
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CONSULTATIONS AND WORKSHOPS

Critically Important
Antimicrobials
for Human Medicine:

Categorization for the Development
of Risk Management Strategies to
contain Antimicrobial Resistance due
to Non-Human Antimicrobial Use

Report of the Second WHO Expert Meeting
Copenhagen, 29-31 May 2007

23 World Health
Organization
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The evolving threat of
antimicrobial resistance

Options for action
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NSNS References Committee
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Progress in the implementation of the
recommendations of the 1999 Joint Expert
Technical Advisory Committee on Antibiotic

Resistance
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Finance and Public Administration

Members

Senator Scott Ryan, Chair LP, Victoria

Senator Helen Polley, Deputy Chair ALP, Tasmania

Senator Richard Di Natale AG, Victoria :::m
Senator Anne McEwen ALP, South Australia

Senator Arthur Sinodinos LP, New South Wales

Senator John Williams NAT, New South Wales
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Overview

The view from Mars

Antimicrobial Resistance
— Setting the scene for Australia
— Current status — politics, resistance and prescribing
— What is missing?

» New approaches
— Building an IPC “fire-break”
— New approaches to AMS
— Re-assessing older agents

The daunting future for Australia
~— What we can do about it
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Figure 1: Time lag between an antibiotic being introduced 10 cinikcal Use and the frst appearance of resistance
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“One Health”
approach
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RESPONDING TO THE THREAT OF

Vision

A society in which antimicrobials are recognised and managed as
a valuable shared resource, maintaining their efficacy so that
infections in humans and animals remain treatable and
communities continue to benefit from the advances that
antimicrobials enable.

Goal

Minimise the development and spread of antimicrobial resistance
and ensure the continued availability of effective antimicrobials.

=

Table 1: Australia’s list of priority organisms for human health 38

Rationale

Impact in both hospitals and  Enterobacteriaceae (principally Escherichia coli and Klebsiella species)

) Enterococcus species

Muycobacterium tuberculosis

Neisseria gonorrhoeae

Neisseria meningitidis

Salmonella species

Shigella species

Streptococcus pneumoniae

Staphylococcus aureus

Impact largely in hospitals Acinetobacter baumannii complex
Enterobacter cloacae/aerogenes
Pseudomonas aeruginosa

Epidemiological and/or Campylobacter jejuni/coli
antimicrobial usage marker

Monitored through passive Clostridium difficile
surveillance and elevated
to targeted surveillance if
threshold exceeded Streptococcus agalactiae

Haemophilus influenzae type b

Streplococcus pyogenes

*WHO priority organisms for surveillance are in red

AZN\ AUSTINHeEann
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What’s missing?

 AMR activities largely focused on
surveillance and inappropriate antibiotic use

« Numerous effective infection control programs
seen as HAI activities rather than as part of an
AMR control strategy

A Austin Health
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Australian Group on Antimicrobial Resistance
-1

Australian AGAR Sepsis Outcome
Studies 2013

Comparison to EARSS data 2012

A Austin Health
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What’s missing?

$

Information regarding the
Clinical impact of AMR

Necessary to engage prescribers, the public and
politicians

A Austin Health

Improving >

Antimicrobial Stewardship

* Community usage — Pharmaceutical Benefits Scheme
* Hospital usage - NAUSP

* Practical stewardship issues

A Austin Health
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Antibiotics: PBS/RPBS utilisation, Oct 2014 and Feb 2015

Page last updated: 29 May 2015

Drug utilisation sub-committee (DUSC)
October 2014 and February 2015

Data source / methodology:

+  Extracted from - Department of Human Services (DHS) Medicare pharmacy claims database and
the DUSC database

Key Findings - Calendar year 2013:

*  45% of the Australian population (10,441,015 unique patients) were supplied at least one antibiotic
through the PBS

— 26,436,021 prescriptions supplied for systemic antibiotics

— 29,227,581 prescriptions supplied for any antibiotic (including systemic & topical antibiotics)
*  The most commonly supplied antibiotics were:

— Amoxycillin (n=5,665,810)

— Cephalexin (n=5,413,046)

— Amoxycillintclavulanic acid (n=4,512,149).
*  The defined daily dose was calculated to be 22.8 DDD/1000/day

—  This is higher than the 2009 OECD average of 21.1

OECD (2011), Health at a Glance 201 1: OECD Indicators, OECD Publishing

Antibiotics: PBS/RPBS utilisation, Oct 2014 and Feb 2015
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the DUSC database

Key Findings - Calendar year 2013:

+  45% of the Australian population (10,441,015 unique patients) were supplied at least one antibiotic
through the PBS

— 26,436,021 prescriptions supplied for systemic antibiotics
— 29,227,581 prescriptions supplied for any antibiotic (including systemic & topical antibiotics)
*  The most commonly supplied antibiotics were:
— Amoxycillin (n=5,665,810)
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Antibiotics: PBS/RPBS utilisation, Oct 2014 and Feb 2015

Page last updated: 29 May 2015

Drug utilisation sub-committee (DUSC)
October 2014 and February 2015

Key Findings - 2013:
+ $116.5 million in PBS/RPBS benefits was paid for antibiotics.

For commonly used systemic antibiotics (amoxycillin, cephalexin,
roxithromycin and amoxycillin+clavulanic acid):

Repeats were ordered on the majority of prescriptions for cephalexin,
amoxycillintclavulanic acid and roxithromycin.

Repeats were written on 40% of amoxycillin original prescriptions
The majority of repeats ordered were not dispensed

Some original prescriptions and repeats were dispensed long after the date
the prescription was written

—  This use may not be consistent with the original reason for the prescription

=

A Austin Health

Pharmaceutical
Benefits Scheme

Antibiotics: PBS/RPBS utilisation, Oct 2014 and Feb 2015

Page last updated: 25 May 2015

Drug utilisation sub-committee (DUSC)
October 2014 and February 2015

Key Findings - 2013:
* $116.5 million in PBS/RPBS benefits was paid for antibiotics.

For commonly used systemic antibiotics (amoxycillin, cephalexin,
roxithromycin and amoxycillin+clavulanic acid):

Repeats were ordered on the majority of prescriptions for cephalexin,
amoxycillint+clavulanic acid and roxithromycin.

Repeats were written on 40% of amoxycillin original prescriptions
~ The majority of repeats ordered were not dispensed

Some original prescriptions and repeats were dispensed long after the date
the prescription was written

— This use may not be consistent with the original reason for the prescription
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Control of Fluoroquinolone
Resistance through Successful 57
Regulation, Australia
Allen C. Cheng, John Turnidge, Peter Collignon, David Looke, Mary Barton, and Thomas Gottlieb
Emerging Infectious Diseases + www.cdc.gov/eid « Vol. 18, No. 9, September 2012
5 : 3 s . .
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Figure 2 Consumption of antibiotics in 2040

Expresad in standard units (e, pi, capsube, o ampoule) per person (A), and compound annusl growth tate of antbiotic dnyg conmmption between 2000 and 2010 (8)

Van Boeckel, Ramanan Laxminarayan et al., TLID 2014
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The Australian Approach
THerdpeltic  Independent evaluation
= Guidelines of the evidence
[ £ ]
AAustin Health
Emerging Antimicrobial Resistance 60

A view from Down-Under

Problem pathogens & impact on prescribing I

S. pneumoniae

* Penicillin resistance rare — clinically unimportant

* CAP — Rx of choice: Benzylpenicillin + doxycycline
* No fluoroquinolone use for CAP

MRSA

* Massive decline with National Hand Hygiene Initiative

* Some cMRSA — mostly sensitive to clindamycin and TMP-SMX
» Persistent MRSA bacteraemias — assessed for hVISA

* Minimal daptomycin use

* National system of SAB reporting — public disclosure

Charles et al. Clin Infect Dis 2008; 46:1513-21
Chua et al. Clin Infect Dis. 2011; 52: 99-114.
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A view from Down-Under

Problem pathogens & impact on prescribing II

VRE

*  Mostly vanB — susceptible to teicoplanin
* High rates of vanB gene carriage in naturally occurring anaerobes
* Most hospitals — faecal carriage screening in high-risk patients - isolation
C. difficile
» Uncommon — national reporting scheme
— Minimal use of moxifloxacin and other fluoroquinolones; Federal approval required
+ Some increase in community rates - ?detection bias (incl PCR)
* Metronidazole > vancomycin >> fidaxomicin
» Rarely - faecal transplantation - problems

Graham et al, 2008 AAC 53:1195-7 A .
Young et al, 2007. JAC 59: 809-10 AustinHealth

Emerging Antimicrobial Resistance 62
A view from Down-Under

Problem pathogens & impact on prescribing III

MDR — Gram-negatives
* Main concern = returned travelers, incl. inter-hospital transfers
— Discussion re. isolation and screening
— Travelers - MDR salmonella and campylobacter common
* Growing suspicion about contaminated imported foods
— No. unexplained rural cases
* Major impacts in some elective surgery:
— Trans-rectal prostate biopsy
— Colonic surgery

— Questionnaires and pre-op faecal screening in some centres

Chua et al. Med J Aust. 2014; 200:116-8. A Austin Health
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Overview

The view from Mars

Antimicrobial Resistance
— Setting the scene for Australia
— Current status — politics, resistance and prescribing
— What is missing?

» New approaches
— Building an IPC “fire-break”
— New approaches to AMS
— Re-assessing older agents

* The daunting future for Australia
— What we can do about it

A Austin Health

64
Creating an Infection Control “Fire-break”

A Austin Health
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Creating an Infection Control “Fire-break”

A Austin Health

WORLD ALLIANCE
Jor PATIENT SAFETY

Clean Car s Safer Care

World Health

g;‘__g? Organization

A Austin Health
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Australian NHHI participation — Private and Public

Period 1, 2009 — Period 3, 2016 — 940 sites
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Australian NHHI participation — Private and Public
Period 1, 2009 — Period 3, 2016 — 940 sites

99% public & >70% '

o private acute beds
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Organisation Types Summary
Period 3, 2016
s Organisations Moments Compliance*
Organisation type N (%) N (%) % (95% CI)
Hospital 893 (95%) 631529 (98.1%) 83.9 (83.9-84.0)
Dental/oral health clinic 27 (2.9%) 6736 (1%) 94.3 (93.7-94.9)
Community health service 14 (1.5%) 3113 (0.5%) 91.9 (90.9-92.8)
Long-term care facility 2 (0.2%) 466 (0.1%) 97.2 (95.3-98.5)
Other 4 (0.4%) 2094 (0.3%) 86.6 (85.1-88.1)
TOTAL 940 643,938 84.1 (84.0-84.2)
* Aggregate compliance with data from all organisations combined
A Austin Health
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Hospital Types Summary
Period 3, 2016
Hosptal ype Organisaions  Moments Complancer
Acute hospitals 634 (71%) 545407 (86.4%) 83.7 (83.6-83.8)
Women's and children's hospitals 15 (1.7%) 22956 (3.6%) 84.2 (83.7-84.6)
Other acute specialised hospitals 13 (1.5%) 2907 (0.5%) 85.3 (84.0-86.6)
Same day hospitals 132 (14.8%) 26513 (4.2%) 85.4 (85.0-85.8)
Psychiatric hospitals 20 (2.2%) 5877 (0.9%) 87.0 (86.1-87.8)
Subacute and non-acute hospitals 49 (5.5%) 12132 (1.9%) 86.7 (86.1-87.3)
Outpatient hospitals 3 (0.3%) 128 (0%) 86.7 (79.6-92.1)
Unpeered hospitals 27 3%) 15609 (2.5%) 86.5 (86.0-87.1)
72

Hand Hygiene Performance: Hospitals
Period 2, 2010 — Period 3, 2016

Compliance (%)

01 263 291 531 586 609 646 626 679 714 712 767 784 789 821 831 823 855 860 856 893

20095008 Yont Bont 3012 Y012 B2 Hand Hond B Aand hons e 010 ho1e Bois e Y By

it -]

A

Dashed line indicates proportion of organisations “similar” or “above™ benchmark

Hosted by Claire Kilpatrick, WHO Infection Control Global Unit
A Webber Training Teleclass
www.webbertraining.com

36



Emerging Antimicrobial Resistance — A View (and Response) From Down-Under
Prof. Lindsay Grayson, University of Melbourne, Australia
Sponsored by the WHO Infection Control Global Unit

73
Hand Hygiene Performance: Jurisdiction
Hospitals - Period 3, 2016
o o
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s Scale capped at 3000 moments

National Hand Hygiene Compliance Rates by HCW 74
535 Public facilities & 293 Private facilities
Period 3 (July-October) — 2014
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National Hand Hygiene Compliance Rates by HCW 75
535 Public facilities & 293 Private facilities
Period 3 (July-October) — 2014
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Other HHA 1nitiatives
e Central HH database
* New direct-entry HH compliance App
— 1-Phones, other Smart-devices
A Austin Health
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Other HHA 1nitiatives

* Central HH database

» New direct-entry HH co
— 1-Phones, other Smart-de

A Austin Health

78

Other HHA 1nitiatives

 Central HH database
* New direct-entry HH compliance App

— 1-Phones, other Smart-devices

— Benefits:
* Reduces data management time by 50%
* No duplicate data entry and errors
* Mobile devices common and cheap
* Flexible reporting options
* Potential — NZ, Hong Kong, WHO

A Austin Health
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Other HHA initiatives

* Central HH database

* New direct-entry HH comy
— 1-Phones, other Smart-devic
— Benefits:

* Reduces data management time by

* No duplicate data entry and errors

* Mobile devices common and cheap finga horoia,aotearod

+ Flexible reporting options

» Potential - NZ, Hong Kong, WHO rrrr'a&‘,ﬁ::&s.”ﬁ‘ﬂl’»"‘f&‘llv
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= | B nustinteaity
80
20 Yearly incidence of HO-SAB —All hospitals
1.8
" — SAB
g 16 --- MSSA
A N MRSA
5 14
s
B 12
=4
=
= 10
E_ 0.8
g 06
3
S 04
=
0.2
0.0
g 8 3 8 8 58 8 8 ¢ =z g 2
S & & & & & & © © o 9o ©
o™ o o~ (o] o o~ ™ [} (o} o ™ o
= A
e Mitchell. Collignon, McCann er al. Clin Infect Dis. August 2014 Austin Health

Hosted by Claire Kilpatrick, WHO Infection Control Global Unit
A Webber Training Teleclass
www.webbertraining.com



Emerging Antimicrobial Resistance — A View (and Response) From Down-Under

Prof. Lindsay Grayson, University of Melbourne, Australia
Sponsored by the WHO Infection Control Global Unit

ty 81
Declinin : P
Major reduction in national rates of
healthcare-associated S. aureus bacteraemia
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National Safé
and Quality y
Service Standards
B
5 A Austin Health
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NSQHS

STANDARDS

Standard 1 - Governance for Safety and Quality

AUSTRALIAN COMMI and
on SAFETY s QUALI Pressure Injuries

§

I

i

H
ililli'iil

and
to Clinical Deterioration in Acute
Health Care

Standard 10 - Preventing Falls and Harm from Falls

[ 3 B BN BN B BN NN ) §4
AUSTRALIAN COMMISSION NSQHS
on SAFETY ano QUALITY nHEALTH CARE STANDARDS

Healthcare Associated Infections
Standard 3

"Il Preventing and Controlling

The Preventing and Controlling Healthcare Associated
Infections Standard:

Clinical leaders and senior managers of a health service organisation implement
systems to prevent and manage healthcare associated infections and communicate
these to the workforce to achieve appropriate outcomes. Clinicians and other
members of the workforce use the healthcare associated infection prevention and
control systems.

" | s A Austin Health
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-4 . ‘i Nursing Standard helping you to protect patients and staff
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Other HHA 1nitiatives

* Central HH database and data entry system
— New direct-entry HH compliance App

» Adaptation of HHA system to become an
AMR surveillance program

— Linking HHA to AGAR

A Austin Health

Emerging Antimicrobial Resistance 88
A view from Down-Under

Establishing a National AMR Surveillance Program

» AMR surveillance using existing HHA database and
mobile App technology
— Aim: “Define the clinical impact of AMR”
— Trial commenced last week — Melbourne and Perth

A Austin Health
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World Hand Hygiene Day - 5th May 2015

HHA database and

— Amm: “Define the clinical impact of AMR”
— Trial commenced last week — Melbourne and Perth

L ]
AAustin Health
‘6’ ~Hand Hygiene Australia ance 90
B oram
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— Trial commenced last week — Melbourne and Perth

L -

A Austin Health

Hosted by Claire Kilpatrick, WHO Infection Control Global Unit
A Webber Training Teleclass
www.webbertraining.com

45



Emerging Antimicrobial Resistance — A View (and Response) From Down-Under
Prof. Lindsay Grayson, University of Melbourne, Australia
Sponsored by the WHO Infection Control Global Unit

Outcome
inpatient after 30 Days

Outcome 30 Days
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Overview

The view from Mars

Antimicrobial Resistance
— Setting the scene for Australia
— Current status — politics, resistance and prescribing
— What is missing?

* New approaches
— Building an IPC “fire-break”
— New approaches to AMS
— Re-assessing older agents

The daunting future for Australia
— What we can do about it

A Austin Health
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Antibiotic Allergy and Antimicrobial ¢
Stewardship (AMS)

A Austin Health

Antibiotic Allergy and Antimicrobial %
Stewardship (AMYS)

A Austin Health
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Antibiotic Allergy and AMS

Patient reported penicillin allergy prevalence 9

Patient reported antibiotic allergy prevalence 18

Penicillin allergy “labels” associated with excess length-of-stay,
readmission, inappropriate antibiotic prescribing and antimicrobial
resistance (inc. Clostridium difficile infection, MRSA, VRE)??

Is it Really a Penicillin Allergy?

enicillin Allergy for Healthcare

SIDBA, =

x =5 Implementing an Antibiotic Stewardship Program:
% oAk POpUSSESH Ieporis s ponches slery Do SE- o2 She Ntk Guidelines by the Infectious Diseases Society of _‘xmuua

lation is truly allergic.
PSR % Wy Sher e and tlu. Society for H*'dthg are Epldumolog\'

Comment: Allergy assessments and PCN skin testing
can enhance use of first-line agents, but it is largely unstudied
as a primary ASP intervention; however, ASPs should pro-

..’ * 1. Trubaino er al. J Antimicrob Chemother 2016; 71(6):1715 4. hups:iwwwede govisetsmantweek/downloads/getsmart-penicillin
. Chameski er al. Pharmacotherapy 2011; 31 (8): 742 cisheetpd
. Macy er al. Curr Allergy Asthma Rep 2014; 14 (11): 476 5. Barlam ez al. Clin Infect Dis 2016; 62:e51
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Austin Health Antibiotic Allergy Service

Targeted referral streams

Allergists & Other hospital physicians
ID immunologists
AMS Physicians B Pharmacists
hysicians Direct ADR
committee(s) Primary care physicians

ID/AMS assessment of patient antibiotic needs & microbiology

Antibiotic allergy testing (AAT)-AMS program
Multidisciplinary clinic: AMS/ID, allergy, pharmacy

Standardized testing protocols: Immediate vs. delayed
allcrgics'-”

Allergy testing outcomes

De-label Re-label Confirm-label

Patient feedback General Practitioner/Specialist
(written communication) (written communication)

A Austin Health

Fenandez ef al_J Investig Allergol Clin Immunol 2013: Brockow et al. Allerpy 2013: Bourke et o/ ) Allergy Clin Immunol Pract 2015

Hosted by Claire Kilpatrick, WHO Infection Control Global Unit
A Webber Training Teleclass
www.webbertraining.com

48



Emerging Antimicrobial Resistance — A View (and Response) From Down-Under

Prof. Lindsay Grayson, University of Melbourne, Australia
Sponsored by the WHO Infection Control Global Unit

penicilins [NS] BLBUs cephalosporing [1/2 gen.]
2324

= 216%
I \ 20y
“ ﬁ L ﬁ )
cephalosporins [3/4 gen ) carbapenems l fluoroquinolones l
2069
0 11,69
58%
0 4%
| 05%
lincosamides l sulphonamides glycopeptides l

T 97
A Austin Health

3 months
pre-AAT

VS.

3 months
post-AAT

Proportion of prescriptions (%)

Legend: * p<0.05,**p

Trubiano et al. CID 2016 {in press)
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Overview

The view from Mars

Antimicrobial Resistance

— Setting the scene for Australia

— Current status — politics, resistance and prescribing
— What is missing?

* New approaches
— Building an IPC “fire-break”
— New approaches to AMS
— Re-assessing older agents

The daunting future for Australia
— What we can do about it

A Austin Health
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Re-assessing Older Antibiotics
A AustinHealth
100

Re-assessing Older Antibiotics

GEAARAVARE S N RN ER AR N AR 'R MAJOR ARTICLE

Louis D. Saravolatz, Section Editor

Forgotten Antibiotics: An Inventory in Europe,
the United States, Canada, and Australia

Céline Pulcini,' Karen Bush,2 William A. Craig,® Niels Frimodt-Meller,* M. Lindsay Grayson,® Johan W. Mouton,®
John Turnidge,” Stephan Harbarth® Inge C. Gy ,410 and the ESCMID Study Group for Antibiotic Policies

Clinical Infectious Diseases 2012;54(2):268-74

A Austin Health
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Re-assessing older agents
Fosfomycin
A AustinHealth
PR 5 : 102
Re-assessing older agents
Fosfomycin
Fosfomycin for the treatment of multidrug-resistant,
including extended-spectrum B-lactamase producing,
Enterobacteriaceae infections: a systematic review
Falagas ef al. The Lancet ID 2010
()
A AustinHealth
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Re-assessing older agents

Fosfomycin

Fosfomycin for the treatment of multidrug-resistant,
including extended-spectrum B-lactamase producing,
Enterobacteriaceae infections: a systematic review

A wanew  Clinical Microbiology @ CrossMark

SOCIETY FOR .
mcrosiowocy REVIEWsS

Fosfomycin

Matthew E. Falagas,™™< Evridiki K. Vouloumanou,” George Samonis,” Konstantinos Z. Vardakas*®

Clin Microbiol Rev. 2016; 29(2):321-47.

A Austin Health
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P oM HN— °
N oie Fosfomycein

HaC

* Small molecule

* Broad spectrum of activity — esp. urinary pathogens (except PsA4)
* Is the only representative of its class

» Target site unaffected by other ABx — no cross-class resistance

Mechanism of action:

» Bacterial cell wall inhibition — inactivation of enolpyruvate transferase =
— Irreversible blockage of uridine diphosphate-N-acetylglucosamine condensation =
— Blocks cell wall synthesis

A Austin Health
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OH -H;N—C—CH,0H

P \ .
N e Fosfomycin

HiC

* Small molecule

* Broad spectrum of activity — esp. urinary pathogens (except PsA4)
 Is the only representative of its class

» Target site unaffected by other ABx — no cross-class resistance

Mechanism of action:

» Bacterial cell wall inhibition — inactivation of enolpyruvate transferase =
— TIrreversible blockage of uridine diphosphate-N-acetylglucosamine condensation =
— Blocks cell wall synthesis

Resistance — two mechanisms:

* Chromosomal mutation = reduced transport into cell
* Plasmid-mediated — fosfomycin inactivation

* Overall rates of resistance — low (<5-10%)

Karageorgopoulos et al. JAC 2012;
Michalopoulos et al., Int J ID 2011
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Fosfomycin

* Minimal serum protein binding

* Good tissue penetration
— Soft tissue, bone, lung, heart valves, CNS

* PK/PD parameter — ? time-dependent (time above MIC)

* Oral preparations:

— Fosfomycin-trometamol — Europe/USA/Australia
* ~40% bioavailability (c.f. Fosfomycin-calcium - 10% bioavailability)

* IV Fosfomycin (fosfomycin disodium):
— Availability
— Dosage: 12-24 g/day in 2-4 divided doses (normal renal fn.)
— Caution with doses >16 g/day — sodium overload and hypokalemia

A Austin Health
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Fosfomycin

* Minimal serum protein binding
» Good tissue penetration
— Soft tissue, bone, lung, heart valves, CNS
» PK/PD parameter — ? time-dependent (time above MIC)

* Oral preparations:
— Fosfomycin-trometamol — Europe/USA/Australia
e Q% A
* IV Fosfom ¢ Oral — 3g (fosfomycin-trometamol)
— Availabil * Safe
— Dosage: * Effective against many MDR Gram-negatives
— Caution y

A Austin Health
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MAJOR ARTICLE

Is Fosfomycin a Potential Treatment Alternative
for Multidrug-Resistant Gram-Negative
Prostatitis?

B.J. Gardiner," A. A Mahony,' A. G. Ellis,* N. Lawrentschuk,** D. M. Bolton,’ P. T. Zeglinski® A_ G. Frauman**
and M. L Grayson'®
Dep { Infect ases aed “Depanment of Clisscal Pramacology, Austin Hea, Hesdaiterg "Depertmert of Surgery, Urolegy Uit

MiRURNE | SCHNCE A Aventic Llnnlin

Clinical Infectious Diseases 2014:58(4).¢101-5
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MAJOR ARTICLE

Is Fosfomycin a Potential Treatment Alternative
for Multidrug-Resistant Gram-Negative
Prostatitis?

B.J. Gardiner," A. A. Mahony,' A. G. ElMlis,” N. Lawrentschuk,** D. M. Bolton,” P. T. Zeglinski’ A G. Frauman,**
and M. L Grayson'*

Clinical Infectious Diseases 2014:58(4):e101-5
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MAJOR ARTICLE

Is Fosfomycin a Potential Treatment Alternative
for Multidrug-Resistant Gram-Negative
Prostatitis?

B.J. Gardiner," A. A Mahony,' A. G. Ellis,* N. Lawrentschuk,** D. M. Bolton,’ P. T. Zeglinski® A_ G. Frauman**
and M. L Grayson'*

* Prospective, 26 healthy males, BPH = TURP
+ Single 3g Fosfo, mean 9.5 hs pre-TURP
* Assessed plasma, urine and prostate levels (P/T zones, non-inflamed)

* Mean overall prostate levels: 6.5 + 4.9 ug/ml (R: 0.7-22.1)
— 70% had concs > 4 pg/ml
» Therapeutic concentrations detectable up to 17 hs post-dose

* Mean prostate:plasma ratio 0.67 + 0.57

Clinical Infectious Diseases 2014;58(4):::10!—5;
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Figure 1. Mean fosfomycin prostate concentrations by time after single
oral 3-g dose.
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Optimal timing of oral fosfomycin administration for
pre-prostate biopsy prophylaxis

Nathaniel J. Rhodes'?, Bradley J. Gardiner’, Michael N. Neely**, M. Lindsay Grayson®¢, Andrew G. Ellis®7,
Nathan L chuk®9, Albert G. Fr 57, Kelly M. M 1119, Teresa R. Zembower!! and Marc H. Scheetz.2*

Midwestem Ur‘w',-evs(.",'. Chicago College orPhsvmn\';,'. Downers Grove, IL, USA; “Department of
Chwcoao IL, LSM ‘&oorme"r of tious Diseases, Austin Health, Heidelberg, Victorio,

esearch Institute, Children’s Hospital Los An geles,
e, Univers tv o, Souﬁ‘em (r.\ 0s Angeles, CA, USA; Department of ! n
Australio; DLocr'rv‘eﬁ of C' a gy, Austin Hec\ h, He‘de berg,
t, University of M n tori i

‘Depar. rwen of Pharmacy Pcc'wce
Pharmacy, North
Australio;

ne, Northwestern
ty, Chicago, IL, USA

* Modelling — give oral fosfomycin 1-4 hs pre-prostate biopsy
* Avoid use if MIC >4 pg/ml

J Antimicrob Chemother 2015; 70: 2068-2073
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Two plasma levels — 3g Fosfomycin
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ﬂ Two plasma levels — 3g Fosfomycin
4 Compartment Fosfomycin Model
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Treatment of Prostatitis
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Fosfomycin e

Vi Treatment of Prostatitis

Fosfomycin for Treatment of
Prostatitis: New Tricks for Old Dogs

M. Lindsay Grayson,"? Nenad Macesic,' Janine Trevillyan,"?
Andrew G. Ellis,>* Phillip T. Zeglinski’ Nicholas H. Hewitt,'
Bradley J. Gardiner,' and Albert G. Frauman®*

'Department of Infectious Diseases, Austin Health, 2Department of Medicine,
University of Melboume, *Department of Infectious Diseases, Alfred Health, and
“Department of Clinical Pharmacology, Austin Health, Melboumne, Australia

(See the Editorial Commentary by Falagas and Rafailidis on pages
1144-6.)

T | e A
e Grayson ef al. Clin Infect Dis 2015; 61:1141-3.
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Fosfomycin "

@Wé!  Treatment of Prostatitis

» Two patients with MDR E. coli prostatitis

* Failed multiple previous Rx , including prolonged meropenem
* Fosfomycin MIC 1 pg/ml (E-test)

+ Treated with 3g oral fosfomycin daily (and 2x daily)

— Patient 1 — 16 weeks
— Patient 2 — 12 weeks

* Both cured 6 mths after completion of therapy

¢ ‘fsv._::";, &
MITROURNE | ACNCE Grayson ef al. Clin Infect Dis 2015; 61:1141-3.
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Fosfomycin 121

/2 Treatment of Prostatitis

Key considerations:

* What is the MIC? - probably needs to be <4 pg/ml

» Need to use 3g daily - can the patient tolerate this?
— ? Try 3g twice-daily — but diarrhoea likely

* Treatment duration uncertain - 712 weeks

S A

Grayson et al. Clin Infect Dis 2015; 61:1141-3.

Fusidic acid
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Fusidic acid

» Used in Europe and Australia — many years
» Activity — S. aureus, S. epidermidis

* Inhibits protein synthesis by preventing translocation of
elongation factor G (EF-G) from the ribosome
— Steroid structure chemically related to cephalosporin P
* Formed from Cephalosporium acremonium
— Mode action explains its efficacy and lack of cross-resistance between
fusidic acid and beta-lactams (e.g. MRSA)

— “Steroid antibiotics” — due to resemblance to prednisolone ; own class
— fusA gene encodes for EF-G

Fusidic acid

» Used in Europe and Australia — many years
» Activity — S. aureus, S. epidermidis
* Inhibits protein synthesis by preventing translocation of
elongation factor G (EF-G) from the ribosome
— Steroid structure chemically related to cephalosporin P

» Formed from Cephalosporium acremonium

— Mode action explains its efficacy and lack of cross-resistance between
fusidic acid and beta-lactams (e.g. MRSA)

— “Steroid antibiotics” — due to resemblance to prednisolone ; own class
— fusA gene encodes for EF-G

» Resistance — two mechanisms:
— FusA —reduced affinity with target ribosomal EF-G
— FusB — plasmid-mediated protection of EF-G from fusidic acid

* now most prevalent

Hosted by Claire Kilpatrick, WHO Infection Control Global Unit
A Webber Training Teleclass
www.webbertraining.com

62



Emerging Antimicrobial Resistance — A View (and Response) From Down-Under
Prof. Lindsay Grayson, University of Melbourne, Australia
Sponsored by the WHO Infection Control Global Unit

125
Fusidic acid

CVRRR RN R: AN G SRRV N INVITED ARTICLE

George M. Eliopoulos, Section Editor

Dumb and Dumber—The Potential Waste of a Useful
Antistaphylococcal Agent: Emerging Fusidic Acid Resistance
in Staphylococcus aureus

Benjamin P. Howden'* and M. Lindsay Grayson'**

Infectious Diseases Department, Austin Health, Heidelberg, and Departments of “Microbiology and *Epidemiology and Preventive Medicine, Monash University,
and ‘Department of Medicine, University of Meboume, Melboume, Australia

Clinical Infectious Diseases 2006;42:394-400
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Figure 1. Number of methicillin-susceptible Staphylococcus aureus (MSSA) and methicillin-resstant S. aureus (MRSA) bloodstream isolates and per-
centage of those isdates that were fusidc acid (FA) resistant in the United Kingdom, 1990-2001. Prior to 1934, the numbers of MRSA isolates were very
jow, and percentage rates of FA resistance were variable. For those years, MRSA isolate numbers {and the percentage that were FA resistant) wese as
follows: 1980, 82 (1.8%); 1991, 74 (125%); 1992, 131 (7.9%); and 1993, 207 (10.6%). Based on data from [52].
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Issues with Fusidic acid

» Need to use in combination to avoid resistance
— Usually rifampicin

» Nausea - at some doses (esp. the elderly)

* Interactions — esp. statins

A Austin Health
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Issues withfiesdia-aasd

A Timely Reminder About the
. ) Concomitant Use of Fusidic
* Need to use in combi] Acid With Statins

_ Usually rifampicin To THE Eprtor—Staphylococcus species

are a common cause of prosthetic joint
. Nausea - at some dOS infections, and among many older pa-

CID 2013:57 (15 July) o 329

* Interactions — esp. statins

|5 A
AAustinHea\:h
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Issues with Fusidic acid

Need to use in combination to avoid resistance

— Usually rifampicin

» Nausea - at some doses (esp. the elderly)

Interactions — esp. statins

Useful for long-term oral suppression of MRSA

— e.g. prosthetic joint sepsis

A Austin Health
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Issues with Fusidic acid

ORIGINAL ARTICLE 10.1111/}.1469-0691.2007.01691

Treatment of staphylococcal prosthetic joint infections with debridement,

prosthesis retention and oral rifampicin and fusidic acid

C. A Aboltins’, M. A. Page’, K. L. Buising', A. W. |. Jeney', |. R. Daffy’, P. F. M. Choong’ and

P.A.S

: - 2 . N - ’
Department of Infectious Diseases and *Department of Orthopaedic Surgery, St Vincent’s Hospital, =Y ld ly)
Melbourpg, Victora, Australia ~ e er

BAAC

® i Outcome of Debridement and Retention in Prosthetic Joint Infections
by Methicillin-Resistant Staphylococci, with Special Reference to
Rifampin and Fusidic Acid Combination Therapy

T. N. Peel,*” K. L. Buising,” M. M. Dowsey,” C. A. Aboltins,” J. R. Daffy,” P. A. Stanley,” P. F. M. Choong™*

Sy | e AAC 2013; 57:350-355; CMI 2007; 13:586-591.
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Issues with Fusidic acid

Need to use in combination to avoid resistance
— Usually rifampicin

« Nausea - at some doses (esp. the elderly)

Interactions — esp. statins

Useful for long-term oral suppression of MRSA

— e.g. prosthetic joint sepsis

O

In USA — Cempra Pharmaceuticals (CEM-102)

— ?low serum levels in combination with rifampicin

X
preot A Austin Health
132
Issues with Fusidic acid

A Randomized Study Evaluating Oral Fusidic Acid (CEM-
102) in Combination With Oral Rifampin Compared With
Standard-of-Care Antibiotics for Treatment of Prosthetic
Joint Infections: A Newly Identified Drug-Drug
Interaction

Richard Pushkin,' Maria D. Iglesias-Ussel,"” Kara Keedy,' Chris MacLauchlin,' Diane R. Mould,” Richard Berkowitz,' Stephan Kreuzer,” Rabih Darouiche,’
David Oldach,' and Prabha Fernandes'

rolina, Chapel Hill; *Projections Re: ¢, Phoeniwville, Pennsyhvania; *Phy
r & Houston, and “Departments of Medicine, Surgery, and Physical Medic

nical Research, Tamarac, Florida; *Memorial Bone and Joint Clinic and
ind Rehabilitation, Michael E. DeBakey Veterans Affairs Medical Center and

*Cempea Inc, and * 1 Inc,

Unive

Clin Infect Dis. 2016; 15:63(12):1599-1604.

® In USA e Cempra PharmaCCuuwcuo \k/l./lVl_l UA}

— ?low serum levels in combination with rifampicin
B | e
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Issues with Fusidic acid

= A \/
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A Randomized Study Evaluating Oral Fusidic Acid (CEM-
102) in Combination With Oral Rifampin Compared With
Standard-of-Care Antibiotics for Treatment of Prosthetic
Joint Infections: A Newly Identified Drug-Drug
Interaction

Richard Pushkin,' Maria D. Iglesias-Ussel,"” Kara \ “*acLauchlin,' Diane R. Mould,” Richard Berkowitz,' Stephan Kreuzer,’ Rabih Darouiche*
David Oldach,' and Prabha Fernandes'

rch, Tamarac, Florida; *Memorial Bone and Joint Clinic and
Michael E. DeBakey Veterans Affairs Medical Center and

e rolina, Chapel Hill; *Projections hy avhvania; ‘Phoes
Unive ouston, and “Departments of Jadicine

* In USA — C « Inconsistent with Australian experience
* ? possible HLA impact

— ?low serui :
2 * Large assessment underway with new FA assay

(K]
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Overview

The view from Mars

Antimicrobial Resistance

— Setting the scene for Australia

— Current status — politics, resistance and prescribing
— What is missing?

* New approaches
— Building an IPC “fire-break”
— New approaches to AMS
— Re-assessing older agents

The daunting future for Australia
— What we can do about it

MEDICINE,

A Austin Health
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The impending tsunami
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The impending tsunami
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138

Ban resistant strains
from food chain

No reliable treatment is
available for humans infected
with carbapenem-resistant
Enterobacteriaceae (CREs; see
Nature 499,394-396; 2013).
Because these antibiotic-
resistant bacterial pathogens are
already entering the food chain
(J.Fisheret al. J. Antimicrob.
Chemoth.68,478—480; 2013)
and can be transmitted through
oral consumption (A. R. Manges
and J. R. Johnson Clin. Infect.
Dis.55,712-719; 2012), we call
for a zero-tolerance ruling on
CRE:s in retail food to stop the
situation getting out of control.
By 2007, it was estimated
that more than 1,500 people
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Issues

* International trade rules allow testing for drug residues,
not AMR pathogens
 Australia (2012) — Senate enquiry:
— 341 tests on 194 seafood consignments — 96.4% passed
— Positives — fluoroquinolones in prawns (VN)
— ++ small testing program

A Austin Health
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Issues

* International trade rules allow testing for drug residues,
not AMR pathogens
* Australia (2012) — Senate enquiry:
— 341 tests on 194 seafood consignments — 96.4% passed
— Positives — fluoroquinolones in prawns (VN)

— ++ small testing program

or

A Austin Health
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Issues

* International trade rules allow testing for drug residues,
not AMR pathogens
 Australia (2012) — Senate enquiry:
— 341 tests on 194 seafood consignments — 96.4% passed
— Positives — fluoroquinolones in prawns (VN)
— ++ small testing program

or
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Antibiotic Use in Australian 4
Agriculture

 Chicken — yes (high)

* Pork — yes (moderate) - but ?decreasing

* Beef — yes — grain-fed beef (not pasture-fed)
 Lamb —no

» Dairy — yes (small) — impact uncertain

» Seafood — Australia none — but massive in Asia

» Crops — uncertain — the “new frontier”

A Austin Health
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Antibiotic Use in Australian 3
Agriculture

 Chicken — yes (high)

» Pork — yes (moderate) - but ?decreasing

» Beef— yes — grain-fed beef (not pasture-fed)
 Lamb —no

 Dairy — yes (small) — impact uncertain

» Seafood — Australia none — but massive in Asia
» Crops — uncertain — the “new frontier”

* ? new Initiatives — e.g. insect farming

A Austin Health
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A new approach 1s needed in Australia

» Legislate to require foods to be tested for AMR pathogens as
well as ABx residues
— Test local produce and imports
» Reassess importation of some vaccines
 Greater focus on infection control in farms
* Include AMR and antibiotic use on all farming and food
production agendas — a “One Health” approach
* Re-position Australian food as:
— High quality and safe
— Greater focus on quality vs price and quantity

A Austin Health
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Australian AMR Summit "

29 June 2017

* What is Australia’s current progress re. AMR?

» Defining AMR progress according to WHO “4 pillars”
of One Health:
— Surveillance
— IPC
— Antimicrobial stewardship

— Research & Development - vaccines, rapid diagnostics
(POCTs), practical IPC initiatives, new drugs

» Need a “National AMR Co-ordinating Centre”

A Austin Health
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Conclusions

AMR is no longer simply a health issue
— It is also a social, economic and environmental issue

Current situation re. new antimicrobial development is a
major problem — will take a decade to fix
— Need to reassess some older drugs

We need to establish an infection control “fire-break”
— Practical steps can be implemented - ?mandatory

* Reassess-restrict the use of antibiotics in agriculture

* Urgent need for improved national coordination

A Austin Health
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What is in the Future without Antibiotics?

G‘\é o= ‘
ot
AGENT ANTIBACTERIEN w

Courtesy of the Institut Pasteur, 2001 147
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