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Overview

 The view from Mars

e Antimicrobial Resistance
— Setting the scene for Australia
— Current status — politics, resistance and prescribing
— What 1s 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 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

— Gram+ves — MRSA, VISA, VRE, L-VRE

— Qram-ves — CREs, colistin-resistant, etc

— XDR-TB

— Hypervirulent C. difficile
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Key problems - worldwide

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

— Qver 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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Resistance Surveillance
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What’s missing?

 AMR activities largely focused on
survelllance and mappropriate antibiotic use

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



Australian AGAR Sepsis Outcome
Studies 2013

Comparison to EARSS data 2012
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What’s missing?
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Information regarding the
Clinical impact of AMR

Necessary to engage prescribers, the public and
politicians
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Improving >
Antimicrobial Stewardship

« Community usage — Pharmaceutical Benefits Scheme
e Hospital usage — NAUSP

* Practical stewardship 1ssues
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Proportion of E. coli isolates resistant to quinolones
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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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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 - 1solation

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
Young et al, 2007. JAC 59: 809-10
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A view from Down-Under

Problem pathogens & impact on prescribing III

MDR — Gram-negatives

* Main concern = returned travelers, incl. inter-hospital transfers
— Discussion re. 1solation 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.
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* 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






















70

Organisation Types Summary

Period 3, 2016

Organisation type Organisations Moments Compliance*
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



Hospital Types Summary

/1

Period 3, 2016
Hospital type Organisations Moments Compliance*
N (%) N (%) % (95% CI)
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)

* Aggregate compliance with data from all organisations combined

Acute hospitals: Principal referral hospitals, Group A hospitals, Group B hospitals, Group C hospitals, Group D hospitals, Very small hospitals,

Women's and children’s hospitals: Children’s hospitals, Women’s hospitals, Other women’s and children’s hospitals

Psychiatric hospitals: Child, adolescent and young adult psychiatric hospitals, acute psychiatric hospitals, non-acute psychiatric hospitals, forensic psychiatric hospitals















Other HHA 1nitiatives

* Central HH database
* New direct-entry HH compliance App

— 1-Phones, other Smart-devices
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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
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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

87
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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
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* 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




Antibiotic Allergy and Antimicrobial
Stewardship (AMS)
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* 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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Re-assessing Older Antibiotics
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Re-assessing older agents

Fostomycin
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Fosfomycin

 Small molecule

* Broad spectrum of activity — esp. urinary pathogens (except PSA)
 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
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Fosfomycin

« Small molecule

* Broad spectrum of activity — esp. urinary pathogens (except PSA)
 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:

e 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



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):
— Awvailability
— Dosage: 12-24 g/day in 2-4 divided doses (normal renal fn.)
— Caution with doses >16 g/day — sodium overload and hypokalemia
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Fostomycin

e Minimal serum protein binding

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

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

e Oral preparations:
— Fosfomycin-trometamol — Europe/USA/Australia
00
* [V Fosfom e Oral — 3g (fosfomycin-trometamol)
— Availabil * Safe
— Dosage: * Effective against many MDR Gram-negatives

— Caution ¥
























Fosfomycin 115
Treatment of Prostatitis





















Fusidic acid




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
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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
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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
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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









Antibiotic Use 1n 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”



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 1nitiatives — e.g. insect farming
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A new approach 1s needed 1n 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
« (@reater focus on infection control in farms

e Include AMR and antibiotic use on all farming and food
production agendas — a “One Health” approach

e Re-position Australian food as:
— High quality and safe
— Qreater focus on quality Vs price and quantity
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Australian AMR Summit

29th Jyne 2017

* What 1s 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 1nitiatives, new drugs

* Need a “National AMR Co-ordinating Centre”



146
Conclusions

AMR 1s no longer simply a health 1ssue
— It 1s also a social, economic and environmental 1ssue

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 1n agriculture

Urgent need for improved national coordination



What is in the Future without Antibiotics?

AGENT ANTIBACTERIEN

Courtesy of the Institut Pasteur, 2001 147






