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Executive summary

Surveillance is an important component of a national antimicrobial resistance (AMR)
management plan. An appropriate surveillance strategy can be cost effective in terms of
infection control, by providing information vital for timely targeting and evaluation of public
health interventions. This document outlines the framework for a national surveillance

the Australian Government Department of Health and AGg
central site for collation, analysis and reporting of national
will be engaged from human and animal health, industry g
develop and implement specific action plans. The Strat
these diverse groups can provide evidence for actio

er stakeholders to
framework for how

The Strategy sets out a three-stagegqimpl i cess. This process has been
summarised across the five areas of Su i 1. Stage one identifies the
consultation, planning and implementatio se the Surveillance Strategy. Stage two
describes anticipated achievements wo year CCU development project
including the correlation of data co vement in data collection systems. Stage
three describes the future planni ation phases of the Strategy. An ongoing
evaluation process  will ni report progress against the Strategy.
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Table 1. Stages in the implementation of the national AMR surveillance strategy

Community Acquired infections

Healthcare Acquired

Infections

Food Animals

STAGE ONE: CONSULTATION, PLANNING, ANE

1. Establishing a Human Health
Reference Network.

2. ldentify and evaluate existing human
AMR surveillance systems and
networks, identify systems with the
potential for use on a national scale.

3. Report on existing human AMR
systems.

Identify and evaluate
existing HAI
surveillance systems
that collect AMR
data.

Report on existing
systems.

Identify and evaluate
other potential
sources of AMR
data.

1. Integration of data from existing
human AMR surveillance systems.

2. Analysis, reporting, and evaluatig
data.

3. Identify gaps in human su
data.

4. Integration with data from th
other areas of surveillance.

5. Production of a comprehensive
national AMR report incorporating th
five surveillance areas.

S.
Identify gaps in
surveillance, making
recommendations for
improvement.

Establishing an
Animal Health
Reference Netwad

Antibiotic Usage

Report on existing
systems.

Develop a pilot
program of active and
passive surveillance
for AMR in organisms
originating from food.

Identify and evaluate
existing sources of
antibiotic usage data.
Report on existing
systems.

AND IMPROVING DATA SYSTEMS

Integration of data
from existing animal
surveillance systems.
Evaluation of pilot
program and make
recommendations
regarding continuation
of pilot program.
Development of
guidelines for analysis,
interpretation and

Integration of data
from existing systems
and identified data
sources.

Evaluation of pilot
program and
recommendations
made regarding
continuation of pilot
program.
Development of

Integration of data
from existing sources.
Analysis, reporting and
evaluation of data.
Identify gaps in data
and make
recommendations for
improvement and
addressing data
deficiencies.
Integration with data
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Integration of HAI reporting of AMR
data with data from the data.

other four areas of 4. Integration with data
surveillance and from the other four
inclusion in a national areas of surveillance.
report.

STAGE THREE: EVALUATION AND FUT

guidelines fo
interpretation and
reporting of A
data.
Integration \

from the four other
areas of surveillance
and production of
national report.

plementation of an
appropriate systematic
surveillance system for
AMR in food.
Regular analysis and
dissemination of AMR
data.
Integration with the
other four surveillance
systems.

Implementation of a
comprehensive
surveillance system for
antibiotic usage in
humans, animals, and
animal-derived food.
Regular reporting of
reliable, accurate
antimicrobial import,
supply and end-use
data to key agencies.
3. Integration with the
other four surveillance
systems.

1. Collection of AMR data in a Systematic collection 1. Routinec
representative sample of incident cases of AMR in HAIs at the AMR su
in humans according to an agreed state and territory level in ani
national dataset in all States and according to agreed
Territories and collaboration at a case definitions into a
national level. national database.
2. Regular analysis and dissemination of Regular analysis and
AMR data to key agencies. dissemination of data
3. Operations of the CCU integrated into to key agencies.
the functions of the Surveillance and Integration wit ion with the
Epidemiology Section, DoHA. other four s our surveillance
4. Integration with other four systems. systems.
surveillance systems.
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1. Introduction

The importance of surveillance® in combating and managing antimicrobial® resistance (AMR)
IS recognised as an important component of the World Health Organization (WHO) Global
Strategy for Containment of Antimicrobial Resistance, 2001. There is good evidence that
surveillance is a cost-effective infection control strategy (Shlaes et al., 1997, Haley et al.,
1985). Appropriate surveillance provides vital information for the targeting of interventions,
and measures success or failure of these interventions. Surveillance enables garly detection
and intervention, and can therefore reduce the extent and severity of outbreakSgikhis in turn
should reduce infection-related costs, making funds available for other healthcatgactivities.
Short-term investment, therefore, leads to longer-term gains and overall saving

are needed for reporting surveillance information at local
that will increase awareness and access to information is als@vital that surveillance
information is incorporated into updates of best pragti i ind adopted by medical
and veterinary prescribers.

A national Surveillance Strategy provides ag op nity for’Consolidating and building upon
existing, high quality, surveillance activi i alia. This requires strengthening of
existing networks and systems, and cu orities towards data for action at the
local, State/Territory and national |

While controlling antimicr
sectoral approach, engagi
stakeholders. This Strate
evidence for action trolf AMR

acts human health, control requires a cross-
nimal health, industry and a range of other
framework for how these diverse groups can provide

hu

! Surveillance in a broad sense, and for the purpose of this document, is defined as the ongoing and systematic collection,
analysis and interpretation of outcome-specific data essential to the planning, implementation, and evaluation of public
health practice, closely integrated with the timely dissemination of these data to those who need to know. The final link of
the surveillance chain is the application of these data to the control and prevention of human disease and injury (Thacker,
1996).

For the purpose of the surveillance strategy, the term antimicrobial resistance (AMR) will be used however it will
specifically refer to resistance to antibiotics. Antibiotics are defined as antibacterial agents (including ionophores) but not
including antiprotozoals, antifungals, antiseptics, disinfectants, antineoplastic agents, antivirals, immunologicals, direct-fed
microbials or enzyme substances (The Commonwealth Government Response to the Report of the Joint Expert Technical
Advisory Committee on Antibiotic Resistance (JETACAR), 2000). Notwithstanding this, similar considerations about
monitoring utilisation and surveying resistance may be applied appropriately to other antimicrobial agents.
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2. Background

2.1 JETACAR
The Joint Expert Technical Advisory Committee on Antibiotic Resistance (JETACAR) was
established in April 1998 to provide independent expert scientific advice on the threat posed
by antimicrobial resistant bacteria. The JETACAR released its report in September 1999,
making 22 recommendations for an antimicrobial resistance management program covering:

- regulatory controls;

- monitoring and surveillance;

- infection prevention strategies;

- education; and

- research.

The Australian Government released its response to recommendationsfo
report in August 2000. The Government response strongly stpporte

2.2 Coordination and Implementation
To facilitate the implementation of the JETACAR recom
Government established the Commonwealth Interd ACAR Implementation

- the Australian Government Dep

- the Australian Government Depa riculture, Fisheries and Forestry
(DAFF);

- the Australian Pesticides
known as the National R
Chemicals (NRA));

- the Therapeutic

- Food Standards

the Natiop

edicines Authority (APVMA, formerly
thority for Agricultural and Veterinary

ion (TGA);
New Zealand (FSANZ); and
ical Research Council (NHMRC).

- An AMR surveillance network implements a national surveillance strategy; and
- Ongoing implementation of all JETACAR recommendations, including those
related to surveillance, to be coordinated by CIJIG.
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2.3 Expert Advisory Group

The Expert Advisory Group on Antimicrobial Resistance (EAGAR) was established under
the auspices of the NHMRC to provide independent scientific and policy advice on
antimicrobial resistance and related matters to National, State and Territory Governments and
regulatory authorities.

2.4 A Strategy for AMR Surveillance in Australia

This document is a national Surveillance Strategy to address both JETACAR
recommendations relating to monitoring and surveillance and an additional recOmgendation
relating to surveillance of antibiotic usage (Table 2). Further details of the JETACA
recommendations and the Government response are outlined in Appendix 1.

Table 2. JETACAR recommendations addressed in the Strategy

Recommendation

No.

10 Development of a comprehensive surveillance system for anti
genes in humans and animals. The surveillance system should inc g nosocomial),
food-producing animal and veterinary areas with particular em e ent of food-chain
and environmental connections.

11 Monitoring and audit of antibiotic usage.

14 Surveillance of hospital acquired infections.

A key component in the development o
antimicrobial resistance in Australia is t
at DoHA. Project officer(s) will work as pa
DoHA on the CCU development proj
functions will be absorbed into the
Section, DoHA.

tral coordinating unit (CCU),
veillance and Epidemiology section,
evelopment project, the CCU

f the Surveillance and Epidemiology

ion of national surveillance data (Figure 1). A
velopment and implementation of specific action
tor and agency to examine the Strategy and decide
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Figure 1. Areas of surveillance collated by the Central Coordinating Unit

CCuU

AMR in healthcare AMR in
acquired infections organisms/pathogens

ANIMAL

Table 3. Agencies involve

ce activities

Area of surveillance activi

Primary Agency

Antimicrobial resistag
(humans)

ired infections | DoHA (Communicable Disease Branch).

DAFF

DoHA (Food and Environmental Health Branch)
through OzFoodNet

DoHA (Communicable Diseases Branch) with the
Safety and Quality Council.

DoHA through the TGA and APVMA.

a national network of surveillance activities. The CCU will:

1. Recognise and build on existing local, State and Territory, and national surveillance and
monitoring systems rather than establish new ones.

2. Work towards nationally consistent standards for national AMR surveillance data.

3. Ensure security and confidentiality of data, and not identify individuals, companies or
healthcare establishments. This will be guided by the Australian Health Ministers’
Advisory Council (AHMAC) National Health Privacy Code.
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2.5 Aim

This Strategy aims to address recommendations 10, 11 and 14 of the JETACAR report

(Appendix 1). More specifically, the Strategy aims to:

1. Identify priorities for action that will strengthen surveillance at the local, State/Territory
and national levels.

2. Outline surveillance needs.

3. Strengthen communication and reporting mechanisms to ensure maximum utilisation of
information.

4. Raise awareness of surveillance and antimicrobial resistance.

2.6 Strategy Outcomes
The surveillance data generated will provide evidence to evaluate poli esto
manage antimicrobial resistance, including:
. antibiotic therapeutic and prudent use guidelines and trea improve public

health outcomes;
. assessment of risks to public health to form the basis g
« infection control guidelines, hygiene measures and ant jon policies; and
. the cost-effectiveness of these interventions.

The surveillance data generated will prouide d

. education strategies for medical and vetgrina i hospital staff, food-animal
producers, food handlers, industry and

« risk assessments of new and existi

« prudent use of antimicrobials b
prolong the efficacy of these pr

e in humans and animals;
ners, veterinarians and industry, to

3. Developme the Strategy

pléinentation at the national level
ealthiPartnership (NPHP) has provided funds to DoHA for a 2-year
for the coordination of national AMR surveillance. The NPHP
ing committee structures to progress the Strategy. The proposed mechanism
trategy is given in Figure 2.

ClNIG responsibility for the coordination and implementation of the Strategy. The
a role in providing advice on antimicrobial resistance and related issues and the
integration and interpretation of antimicrobial resistance surveillance information.
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Figure 2. Governance of Strategy

Commonwealth Expert Advisory Group
Interdepartmental JETACAR <—| --- on Antimicrobial
Implementation Group (CHIG) | Resistance (EAGAR)
|
/ e _\4_ _J
|
Dept of Health and : Dept of Agriculture,
Ageing (DoHA) | g -1- Fisheries & Forestry
: (DAFF)
|
l | l Reporting
| <—
Australian Health : Primary Industries Expert advice
Ministers” Advisory | -'- Standing Committee T
Council (AHMAC) (PISC)
Australian Health Primary Industries
Ministers’ Ministerial Council
Conference (PIMC)
(AHMC)

ce with overseas systems shows that containment of antimicrobial resistant
ons, can be achieved, and the overall pool of resistant bacteria reduced through an
integrated{8ystem of surveillance. Critical to achieving similar outcomes in Australia’s
particular logistic and legislative context, will be ongoing consultation, networking and
harmonisation between our six States and two Territories.
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4. Implementation of the Strategy

4.1 Introduction: a staged approach

Establishing a comprehensive surveillance system across the human and animal sectors is not
a task that can be fully implemented immediately. The plan therefore sets out a staged
approach for implementation. Stage 1 and 2 will incorporate the CCU development project.

Stage One — Consultation, planning and implementation

State/Territory and local level. Stage one will include:

. Implementation of a central coordinating unit that will be responsible fc
consolidation of nationally consistent information encompassi
antimicrobial resistance in humans, animals and food, inclu
infections and antimicrobial usage;

. Consultation with key stakeholders to identify and €\ isting” antimicrobial
resistance surveillance systems and making recomme ) ing longer term
mechanisms to acquire national data on antimicrobial

« Report on existing systems;

. Identifying local and State/Territory,activiti rve as models or developmental
projects for possible linking and/or adoptio i

« Development and implementation o
resistance, as appropriate.

illance programs for antimicrobial

Stage Two — Correlation and imp¥oving datajsystems
It is proposed that stage two ont

. Correlation of data frof the di surveillance systems;
Assessment of the sur ce aglivities to identify gaps and make recommendations for

nsus on national minimum datasets and consistent standards,
gy, and

plementation and establishment of an ongoing, national surveillance program
incorporating local and State/Territory surveillance data and data from established
surveillance schemes;

. Integration of human and animal surveillance systems;

. Evaluation of the integrated national surveillance program;

« Production and supply of data and information to users to provide a clearer national view
of national antimicrobial resistance trends;

« Using the data collected to inform future policy and strategic development and
interventions.

7 National AMR Surveillance Strategy



4.2 Establishment of a Central Coordinating Unit
A central coordinating unit will be developed to construct a national system for collation of
surveillance data. Central coordination of antimicrobial resistance surveillance activities will
assist in development of specific action plans. The CCU will strengthen existing networks
and bring together data from many different sources to provide a national perspective of the
magnitude and distribution of antimicrobial resistance within Australia. Dissemination and
uptake of useful information is essential for the development of policies and interventions
that will improve health outcomes, improve communication with industry, enable risk
assessments, and provide a foundation for further education to understand<@mtimicrobial
resistance issues.

4.3 Governance
DoHA and DAFF (via CHIG) are responsible for the establishment

: rveillance of
antimicrobial resistance in humans and animals is large, imal health
reference networks will be established to provide surveillaf : acilitate data
collection. Composition of such networks should include ) eering committee
and technical experts from key stakeholders (Figure 3).

Figure 3. Governance of CCU

Steering Group Technical

experts

Technical
experts

Comprised of ClJIG
and EAGAR
Executive

Animal Human
Health Health
Reference Reference
Network Network

Central Coordinating Unit
(DoHA)
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4.4 Aims
The overall aim is to develop a national surveillance system utilising, where available,
existing programs, to provide reliable information on antimicrobial resistance in Australia.
Antimicrobial resistance surveillance will provide information on the magnitude and
distribution of resistant organisms in Australia to identify changing trends and emerging
resistance.

4.5 Goals

1. Bring together national data collected by existing systems to meet immedia

2. Develop appropriate pilot programs where systems do not exist.

3. Develop nationally consistent standards of data quality.

4. Develop and implement protocols for appropriate data collection ional
antimicrobial resistance surveillance.

5. Report on national prevalence of and trends in antimicrobial resistance.

data needs.

4.6 Processes
The CCU will facilitate the establishment of both a Huma
Reference Network, and articulate the role of these netwa
surveillance.

imal Health
our areas of

an

Membership of the Human Health reference networ
. Federal, State and Territory Health Departme
« Communicable Diseases Network Aastrali

« Public Health Laboratory Network (PH

Membership of the Animal Health k may include:
. Federal, States and Territories try Representatives;
« Food-animal producer re X
. Veterinary Testing La
« Individuals with speci

The CCU develo
by:

roceed in implementing stages 1 and 2 of the Strategy

sultation, planning and implementation
3 ionships with key stakeholders in AMR surveillance;
Veillance action plan for AMR in humans, and Work with other agencies

, strengthen and work with existing survelllance networks;
lata gaps to be filled by pilot surveillance programs; and
. Collate and report on existing antimicrobial resistance data (as appropriate).

Stage Two of Strategy: Correlation and improving data systems
. Develop consistency in data formats;

. Develop consistent case definitions;

. Develop consistent laboratory methods and diagnoses;

. Develop protocols for data reporting, analysis and interpretation;
. Evaluate existing AMR surveillance systems; and
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. Evaluate the need for a comprehensive surveillance system for AMR in humans and
animals.

4.7 Reporting from the CCU

The CCU will publish and disseminate antimicrobial resistance surveillance reports. EAGAR
will provide expert advice to the CCU on the most appropriate analysis of the surveillance
data, and provide expert advice on the interpretation of these data.

5. Surveillance of antimicrobial resistance in communitygacquired
infections

5.1 Background
Surveillance of antimicrobial resistant organisms in community aegui
essential to provide insight into the levels of resistant bacteria a
already has many systems in place at the local, state, and ndti
antimicrobial resistant organisms in humans. The data
collected for many different purposes, however much of th
There is no coordination of these programs, but they fg

“AUstralia
rveillance of
systems are
; e local level.
basis for an integrated

importance.

Some of the more well established SL’Ei”a
resistance data nationally from hospitals a

Antimicrobial Resistance (AGAR), t onococcal Surveillance Programme
(AGSP), the Australian Meningoc rogramme (AMSP), the Australian
Mycobacterium Reference Laboratary Netwogh (AMRLN) and the National Enteric Pathogen
Surveillance Scheme (NEPSS).

unity include: the Australian Group on

5.2 Aim
To measure the prg ds in antimicrobial resistance in community-acquired
organisms causi @ A n diseases in Australia.

Australian'Group on Antimicrobial Resistance (AGAR)

National Enteric Pathogens Surveillance Scheme (NEPSS)

National Centre for Immunisation Research and Surveillance of VVaccine preventable diseases
(NCIRS)

National Neisseria Network (NNN), incorporating the Australian Meningococcal
Surveillance Programme (AMSP) and the Australian Gonococcal Surveillance Programme
(ASGP)

OzFoodNet

Australian Mycobacterium Reference Laboratory Network (AMRLN)

National Notifiable Diseases Surveillance System (NNDSS)
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5.5 Goals

1. Create links with key data collections of antimicrobial resistance in human pathogens.

2. Evaluate data quality in national data collections and identify deficiencies.

3. Estimate the prevalence of resistant bacteria in human pathogens and detect the
emergence of new antimicrobial resistance patterns with assistance of surveillance

networks and EAGAR.

4. Report national data on the prevalence of antimicrobial resistance in humans.

5.6 Processes

Table 4. Processes for reaching goals of AMR surveillance in human pathoge

Goal

Process

1. Establish links with data collections

Identify stakeholders; CCU
meetings, where appropriate.

2. Improve data quality

Evaluate data quality; identi
stakeholders to improve data

3. Estimate AMR prevalence

Summaries of AMR preva
from existing data.

4. Reporting

Produce reports in
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5.7 Organisms and antimicrobials for surveillance

Table 5. Organisms and antimicrobials proposed as national priorities for human antimicrobial resistance S

eillance in human pathogens

Organism Passive surveillance Targeted surveillance (current group) ibiotics or classes
Streptococcus pneumoniae Yes Invasive only i.e. blood/CSF (none) 3™ generation  cephalosporins,
ptracycline, cotrimoxazole/trimethoprim
Haemophilus influenzae Yes Invasive type b only i.e. blood/CSF (none) aclor, tetracycline, cotrimoxazole
Moraxella catarrhalis Yes No erythromycin, tetracycline, cotrimoxazole
Staphylococcus aureus Yes Yes (AGAR) Ipenicillin, methi/oxacillin, erythromycin,
ycline, gentamicin, cotrimoxazole/trimethoprim
vancomycin, rifampicin, fusidic acid if
methi/oxacillin resistant)
Streptococcus pyogenes Yes No Benzylpenicillin, erythromycin
Escherichia coli Yes Yes (AGAR) Ampicillin, 1 generation cephalosporins, 3" generation
cephalosporins, amoxycillin-clavulanate, gentamicin,
fluoroguinolones, cotrimoxazole/trimethoprim
Salmonella species No Yes (NEI‘) Ampicillin, 31 generation cephalosporins,
fluoroquinolones, cotrimoxazole/trimethoprim,
chloramphenicol
Campylobacter species No Yes (N Fluoroquinolones, gentamicin
Neisseria gonorrhoeae No Yes Benzylpenicillin, 3™  generation  cephalosporins,
fluoroquinolones, tetracycline, spectinomycin
Neisseria meningitidis No Yes N) Benzylpenicillin, 3  generation  cephalosporins,

Mycobacterium tuberculosis

Ye

fluoroquinolones, rifampicin

Isoniazid, rifampicin, ethambutol, pyrazinamide
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5.8 Outcomes
e Estimation of the prevalence and detection of trends of AMR in invasive pneumococcal
disease, Haemophilus influenzae type b, Salmonella causing gastroenteritis,
meningococcal disease, gonorrhoea, Campylobacter and tuberculosis;
e Improvement in data quality on AMR infections in humans and the development of a
national data set on the prevalence of AMR in humans;
Regular reporting of data on AMR infections in humans;
e To have a national data set on the prevalence of AMR in humans. These data can be used:
« inrisk analysis to determine the risk to human health;
. to detect the emergence of particular phenotypes of AMR,;
« to detect trends in AMR;
. to identify the need for particular interventions and to asses
interventions; and
. to provide a basis for policy recommendations for public he

6. Surveillance of antimicrobial resistance“h.h

infections

carg'acquired

6.1 Background
The incidence of HAIs in Australia is high,
infections cause significant mortality, possibl

year (AICA 2001). It is recognised th
care provided, and add a significant reso to the health system. A proportion of
HAIs involve antimicrobial resistant ese increase costs even further and
often result in increased morbidity
care costs. HAI surveillance prov
awareness of: the organisms

0,000 per year. These
to as many as 7,000 deaths per

formation to hospital staff. It increases
hospital and those entering the hospital, the

interventions. HAI surve ighlight deficiencies in infection control or faults in
procedures and can assist ing attitudes. HAI surveillance, including surveillance of

obial resistant HAIs, advocates wide participation, and aims to
ing and communication of successful interventions.

and outpatient) in Australia.

6.3 Primary Agency
Communicable Diseases Branch, Department of Health and Ageing (with Safety and Quality
Council)
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6.4 Stakeholders

State and Territory Health Departments
Australian Infection Control Association (AICA)
AGAR

Healthcare facilities and laboratories

6.5 Goals

1. Identify national and state-based HAI surveillance systems, which collect AMR data as
well as laboratory networks, which report AMR data on key pathogens and seek
cooperation in the development of a national surveillance system.

2. Evaluate data quality in available data collections and identify deficiencies.

3. Estimate the prevalence of AMR in HAI and emerging issues.

4. Report national data on the prevalence of AMR HAI.

6.6 Processes
Table 6. Processes for reaching goals of surveillance of A

Goals Processes
1. Identify national and state-based | Establish contacts with exi e e 2ms; CCU to visit
surveillance systems and/or attend meetings gf’s S appropriate
2. Evaluate data quality In discussion with esta ance systems, identify gaps
and deficiencies and V akeholders to improve data

3. Estimate AMR prevalence groups, estimate the prevalence of

settings from existing data

4. Reporting | 3 i eholders produce reports on prevalence
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6.7 Organisms and antimicrobials for surveillance

Table 7. Organisms and antimicrobials for surveillance priority in the healthcare setting.

Organism Passive surveillance Targeted surveillance (current group)

Staphylococcus aureus Yes Yes -MRSA (AGAR) methi/oxacillin, erythromycin,
jentamicin, cotrimoxazole/trimethoprim,
ampicin, fusidic acid

Enterococcus species Yes Yes -VRE (AGAR) or benzylpenicillin, vancomycin (plus

pristin-dalfopristin and linezolid if vancomycin
ant)

Escherichia coli Yes Yes (AGAR) picillin, 1% generation cephalosporins, 3" generation

ephalosporins, amoxycillin-clavulanate, gentamicin,
fluoroguinolones, cotrimoxazole/trimethoprim

Klebsiella species Yes Yes (AGAR) Ampicillin, 1 generation cephalosporins, 3" generation

cephalosporins, amoxycillin-clavulanate, —gentamicin,
fluoroquinolones, cotrimoxazole/trimethoprim

Enterobacter species Yes Yes (AG‘) Ampicillin, 1% generation cephalosporins, 3™ generation

cephalosporins, amoxycillin-clavulanate, gentamicin,
fluoroquinolones, cotrimoxazole/trimethoprim,
carbapenems

Acinetobacter species Yes -R(SA t present) Ampicillin, 1% generation cephalosporins, 3™ generation

cephalosporins, amoxycillin-clavulanate, gentamicin,
fluoroquinolones, cotrimoxazole/trimethoprim,
carbapenems (plus amikacin if gentamicin-resistantO

Pseudomonas aeruginosa No only at present) Ticarcillin/piperacillin, gentamicin/tobramycin,

fluoroguinolones, carbapenems

Clostridium difficile Nil

15
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6.8 Outcomes

To obtain an accurate estimate of the problem of antimicrobial resistance in Australian
hospitals and healthcare facilities and to establish a network of surveillance systems which
can provide on-going nationally representative data, to inform those responsible for
management of HAI in Australia.

7. Surveillance of antimicrobial resistance in animals

7.1 Background
There is general agreement in the international literature with the
that there is qualitative evidence that antimicrobials fed toani

and that these bacteria or their resistance genes can be passe
food chain. There is little systematic surveillance of antimie
Australia that is relevant and accessible to public health.
needed to monitor antimicrobial resistance in animals. C
individual veterinary investigations and are not ¢

stem of surveillance is
data are derived from

esior antimicrobial resistance
genes are currently underway in Austfalia enerally conducted as research

projects rather than surveillance programs.

e derived from the veterinary and

agricultural use of antimicrobials i uire a new approach. The most relevant

guide in the development of a pro for Australia is the international standard developed
by the world organisation im e Organisation International des Epizooties
(OIE). The OIE is the ingérnatio s setting organisation recognised by the World

Trade Organisation. This urther in Appendix 11.5.

7.2 Aim
To measure the e@f and trends in antimicrobial resistance (that is of public health
signi inb a fromyanimals.

Federal, State and Territory Primary Industry Departments

Australian Veterinary Association and veterinarians in food animal practice
Livestock Industries

Animal Health Laboratories

NEPSS

Australian Salmonella Reference Centre (ASRC)

OzFoodNet

Commercial Companies and Industry
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7.5 Goals

1. Determine the prevalence of antimicrobial resistant bacteria in animals and their
environment and detect the emergence of new antimicrobial resistance patterns.

2. Investigate any association there might be between emergence of resistance and the
pattern of use of antimicrobials in animals.

3. ldentify circumstance where antimicrobial resistance in animals is related to resistance
patterns and trends in humans.

4. Report national data on the prevalence of antimicrobial resistance in animals.

7.6 Processes
Table 8. Processes for reaching goals of AMR surveillance in animals

Goals Processes

1. Prevalence of AMR in |« develop and implement an active surveillance
animals - public health that has a public health focus;
focus e summarise data on AMR pr

antimicrobials from the active s
2. Prevalence of AMR in | e identify sources of passive survei
bacteria in animals e« summarise data on AMR 0 otic  bacteria and
antimicrobials from existing d
3. Prevalence of AMR in |« identify stakeholders;
animals — animal health | « evaluate data quality from pas
focus « identify gaps and i
data quality;
e summa ey diseases and antimicrobials from

4. Data analysis . prevalence;
. any, between AMR and use patterns of
. any, between AMR in animals and AMR in

5. Reporting ng cycle and format in conjunction with stakeholders;
in consultation with stakeholders on trends in AMR in

sals, zoonotic agents and animal pathogens.
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7.7 Organisms and antimicrobials for surveillance
Table 9. Organisms and antimicrobials proposed as national priorities for animal
antimicrobial resistance surveillance

Antimicrobial class Animal Animal Salmonella/ | Campylobacter Enterococcus
pathogens pathogens E.coli
Gram -ve Gram +ve

Aminoglycosides
« Apramycin v
o  Gentamicin ~
« Neomycin N
e  Streptomycin

Amphenicols

e Chloramphenicol*

«  Florfenicol v
Beta-lactams

o Ampicillin <
«  Oxacillin/cloxacillin

« Penicillin

Cephalosporins

o  Ceftiofur

Glycopeptides

« Vancomycin*

Lincosamides
e Lincomycin

Macrolides
«  Erythromycin
e Tylosin

Quinolones
« Enrofloxacin*
« Ciprofloxacin*

Streptogramins
« Virginiamycin

Sulfonamides
e  Trimethoprim/
sulphamethoxazole

Tetracyclines
e Tetracycline

r use in fool imals in Australia

objective data on the prevalence of AMR in bacteria of animal origin that have the

ransfer to humans and cause public health concerns. These data can be used:

risk analysis to determine the risk to human and animal health;

. to detect the emergence of particular phenotypes of AMR,;

. to detect trends in AMR;

. to identify the need for particular interventions and to assess the impact of
interventions; and

. to provide a basis for policy recommendations for public and animal health.
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8. Surveillance of antimicrobial resistance in foods

8.1 Background
There is sufficient evidence in the literature to suggest a link between the use of
antimicrobials in food producing animals and the emergence of antimicrobial resistant
organisms and their spread to humans. Therefore surveillance for antimicrobial resistant
organisms of public health importance in foods needs to be addressed. In Australia, there is
little systematic surveillance of antimicrobial resistance in bacteria contaminating foods,
including animal derived foods. Some data are collected by individuals States,dowever there
IS no integration of this data to determine trends in AMR at a national level. a collected
from existing food surveillance activities should form part of the overa \
surveillance system. A possible future initiative includes the collection of regis
Salmonella, E.coli and Campylobacter in foods through OzFoodNet and
Foods Inspection Scheme (formerly the Imported Foods Program).

8.2 Aim
To measure the prevalence of and trends in antimicrobia i bacteria recovered
from food.

8.3 Primary Agency
Food and Environmental Health Branch, DoHA, wi

8.4 Stakeholders
Federal, State and Territory Primary Industgan
FSANZ

AQIS Imported Food Inspection Sc
Livestock Industries

Veterinarians in food animal practi
Animal Health Laboratorie
NEPSS

Australian Salmonella Re

(ASRC)

8.5 Goals
1. 3 : A e of antimicrobial resistant bacteria in food at various stages of

19 National AMR Surveillance Strategy



8.6 Processes
Table 10. Processes for reaching goals of AMR surveillance in foods

1. Prevalence of AMR in |« identify stakeholders;

animal-derived food « evaluate data quality from passive surveillance, if any;

o identify gaps and deficiencies and work with stakeholders to
improve data collection and quality;

o summarise AMR prevalence for key organisms and antimicrobials
from existing data;

o develop and implement a program of active surveillance in foods
that has a public health focus.

2. Data analysis o ldentify any trends in AMR prevalence;

« identify any associations, if any, between AMR angdfus arns of
antimicrobials;

« identify associations, if any, between AMR in fo
humans.

3. Reporting e establish a reporting cycle and for,

stakeholders;

Organism Antimicrobials for s ;

Salmonella Multi resistance, ingld inolones and 3G cephalosporins.
Campylobacter Ciprofloxaem, Eryt i i

Enterococcus Ampicillin, C Erythromycin, ciprofloxacin, tetracycline,

Escherichia coli

8.8 Outcomes

1. Systematic surveillance
in food.

2. Effective mechanisms INg) interpreting and reporting data at a national level.

Standardised documentation of twends in food AMR.

4. Data to infop and that can be used to develop risk management
measures for

es high quality data on the presence of AMR

w
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9. Monitoring of antimicrobials used in people and animals

9.1 Background
Over the past 20 years there has been increasing concern about the overuse or inappropriate
use of antimicrobials in human medicine and a general recognition that over use of
antimicrobials can lead to rapid establishment of large pools of antimicrobial resistant
pathogens. Surveillance of antimicrobials from the time they enter Australia to the time of
their consumption in either animals or humans has to become an accepted component of the
total surveillance system. Action is being undertaken through CIJIG and EAGARyt0 improve
usage data. National data on antimicrobial use needs to include total antimicrobial
how much is used in humans (including community and hospital use) and ani
these antimicrobials are used for. The two regulatory bodies that approve a
humans and animals, TGA and APVMA respectively, are alrea
enhancing the quality of antimicrobial import and supply data. Anti
currently collected by TGA, and this includes antimicrghials f
stockfeed use.

Scheme (PBS) and Pharmacies. The Drug Utilisation S
reports on usage data collected by these two bodie
0ss 15 public and private
hospitals has recently commenced in S?th There is no comparable system

for collecting data on antimicrobial use i

9.2 Aim

To provide reliable data on the vol of antimicr@bials consumed by humans and animals in
Australia and their patterns of use.

9.3 Primary Agency

DoHA through the TGA

ntrobAssociation (AICA)

9.4 Stakeholder
HealthCare facil
ect
tom
al Benefits Scheme (PBS) and Pharmacy Guild
dministration (TGA)

erritory Health and Primary Industries Departments.
eterinary Association (AVA)
Drug Utilisation Sub-Committee (DUSC)

9.5 Goals

1. Reliable and accurate antimicrobial import, supply and end-use data collected and
provided nationally, involving the national collation of human antimicrobial use data
from community and hospital pharmacies, PBS and veterinary sources.

2. Aggregated State/Territory antimicrobial utilisation information provided to the CCU for
inclusion in the national annual publication.
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3. Human and Animal Health Reference Networks, AICA and other relevant groups, refine
the definition for antimicrobial-use in the context of national surveillance.

9.6 Processes

Table 12. Processes for reaching goals of monitoring antimicrobial use in humans and

animals
Goals Processes
Collation of data on antimicrobials | « Conduct evaluation sessions to determine that importers

imported for use in humans, animals and
animal-derived food.

define who has requested import and that import request
tallies with registered product registers.
« Evaluate existing sources of antimicrobial
TGA import data) and make recorg
improvement.

Collation of data on regulatory authority
supply of antimicrobials for use in humans,
animals and animal derived foods.

« Evaluate existing sources of regulatory s

Collation of end-use data on antimicrobials
used in humans, animals, and animal
derived foods.

o Evaluate existing sO
recommendations, i
better data on antig
animals.

Data analysis

in antimicrobial usage among humans and
ple in humans, by age group, setting, and

Reporting

9.7 Antimicrobials for s
Table 13. Antimicrobi

Settings

porting format in conjunction with stakeholders.
a report on findings and trends in antimicrobial usage

humans and animals
riorities for surveillance of usage

Antimicrobials to be considered
for surveillance

Com

Third-generation cephalosporins, first-generation cephalosporins,
penicillins, tetracycline, fluoroquinolones, rifamycins,
spectinomycin, erythromycin, tetracyclines, co-
trimoxazole/trimethoprim, gentamicin, vancomycin, fusidic acid,
fluoroquinolones, chloramphenicol, isoniazid, spectinomycin,
ethambutol, pyrazinamide

Hospita

Penicillins, erythromycin, tetracycline, gentamicin,
cotrimoxazole/trimethoprim, glycopeptides, First and third
generation cephalosporins, rifampicin, fusidic acid,
fluoroquinolones, carbapenems, amikacin, macrolides, linezolid,
quinupristin-dalfopristin

Animals Aminoglycosides, amphenicols, bambermycins, cephalosporins,
lincosamides, macrolides, orthosomycins, penicillins, polyethers,
polypeptides, quinolones, streptogramins, sulfonamides,
tetracycline
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9.8 Outcomes
. To improve existing collection of antimicrobial usage data, including the provision of
import supply and end-use data for national surveillance reporting. The data collected
will:
. Facilitate risk analysis for registration applications, extensions of use application,
and Pharmaceutical Benefits listing;
. Beused in formal reviews of antimicrobials by regulatory authorities;
. Enable evaluation of the effectiveness of prudent use efforts a
strategies;
. Enable trends in antimicrobial usage to be studied; and
. Enable international reporting and comparisons.
. To facilitate the development of prescribing and regulatory interventic
improve the prudent use of antimicrobials.

e indicators that will be
outlined in the detailed action plans fo‘ach eillance areas. Progress against
the Strategy will be regularly reported by

the Communicable Diseases Network A
Network (PHLN) and other relev. ie g the Australian Health Ministers’

Conference (AHMC) and the Primaty Industri ding Committee (PISC) as required.
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11. Appendices

11.1 JETACAR Recommendations

JETACAR recommendation 10

That a comprehensive surveillance system be established incorporating passive and active
components measuring incidence and prevalence of antimicrobial resistant@facteria and
resistance genes, covering all areas of antimicrobial use. To achieve this aim, Yths further
recommended that a multidisciplinary taskforce of relevant experts be formedfby theffederal
ministers of health and agriculture to design, and recommend funding :

studies of resistance genes. The efforts of the taskforce
uniform, systematic and synergistic approach across al ilising, enhancing and
extending currently available systems and organisati

Government response to recommendat@

The Government supports the overall conc i ving the surveillance of antimicrobial-
resistant bacteria and resistance gen chain and in human medicine, but
emphasises the importance of furt
cost-effective option for national in

The Government propose tudy be commissioned to determine the way
ure, Fisheries and Forestry (AFFA) — Australia and
esponsible for scoping, commissioning and managing
they deem suitable. The scoping should define the

0 trial the system. The two Departments will consult with the WPA
expert organisations and mdustry to develop a system that makes best

Departments.

JETACAR Recommendation 11

That a comprehensive monitoring and audit system for antimicrobial usage be established
that covers all areas of antimicrobial use. To achieve this aim, it is recommended that the
federal ministers of health and agriculture form a multidisciplinary taskforce of medical,
veterinary, industry and regulatory experts (including Customs, Therapeutic Goods
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Administration, Department of Health and Aged Care, National Registration Authority and
Department of Agriculture, Fisheries and Forestry — Australia) to refine the current
antimicrobial import data collection and audit process, and make recommendations to
relevant authorities for developing methods of monitoring and auditing usage.

Government Response to Recommendation 11

The Government supports the principles of accountability and audit trail inherent in this
recommendation, but notes that it overlaps with Recommendation 3. If the pk@posals under
the response to Recommendation 3 are successful, the Government congigers that
Recommendation 11 will be, for the most part, addressed.

The Therapeutic Goods Administration currently issues permits and collects

schemes for auditing and improving import data col
Government within 12 months.

The Government currently collects data on ibi ot usage) of antimicrobials for
human use through the Pharmaceutica
Government committed additional resou tegies to improve this data set. The
Government recognises that monitorj sage in humans is both costly and
difficult, and that additional benefi i h public education and best practice in
prescribing. See also the responses ions 15-17 and 19-20.

ovements I infection control and hygiene measures; and
imely development of national standards, guidelines and practices for both
ance and infection control in the healthcare setting.

Government response to recommendation 14

The Government supports and is already taking action in response to this recommendation.
The Government has initiated a national scoping study to examine existing surveillance of
nosocomial infections in Australia. The study is funded and managed through the National
Centre for Disease Control (NCDC) and will provide vital information for future national
planning of nosocomial surveillance. Findings from the scoping study will be referred to the
Departments of Health and Aged Care and Agriculture, Fisheries and Forestry - Australia and
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to the WPA or its successor for consideration in the overall planning process for the
coordinated resistance management plan for human antimicrobials (refer to
Recommendations 21 and 22). The Government will consult with the States and Territories
and other stakeholders to develop an affordable and useful national system for monitoring
nosocomial infections, building on existing systems and harnessing current expertise.

A review of the national infection control guidelines pertaining to the healthcare setting is
also well under way by the NCDC. The Government will review national infection control
guidelines on a regular basis under the auspices of the Communicable Diseases Network
Australia and New Zealand (CDNANZ) and the NHMRC.

In addition, the Government will work with the WPA or its successor, the
Laboratory Network (PHLN), the CDNANZ and health professionals to ¢

bacteria, uniform laboratory testing standards, and national poli
individuals who are at high risk or susceptible to colonisati
bacteria.

The NCDC will also work closely with the States and
improve early recognition and reporting of nosoco
significance, including vancomycin resistant entero

The level of funding required to devel i surveillance will be determined
through the scoping study and the feasibility s i n response to recommendation
10. The government will develop new polic to seek necessary funds that cannot be
met from existing resources.

11.2 Acknowledgments
Australian Action Plan for Angimaicr ResiStance Surveillance (the Plan) was developed in
consideration of current Mif€ratur activities and valued contributions from key
organisations, Governme individuals. These contributions are all gratefully
acknowledged.

an antimicrobial resistance surveillance information

icrobial Resistance (AGAR) consists of representatives from

Australian Gonococcal Surveillance Programme (AGSP) is a long-term program to
monitor susceptibility to antibiotics of gonococci, with data published in CDI since 1981.
Surveillance information is published annually in CDI. A list of participating laboratories is
provided in Commun Dis Intell 2001;25:59-63.

Australian Institute for Health and Welfare (AIHW) collects information via
administrative databases using International Classification of Disease, 10" Revision,
Australian Modification (ICD-10-AM) 3" edition codes from July 2002. ICD-10-AM 3"
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edition includes codes for MRSA and VRE not previously captured by ICD codes.
http://www.aihw.gov.au/index.html

Australian Meningococcal Surveillance Programme (AMSP) commenced in 1994 to
examine isolates of Neisseria meningitidis from cases of invasive meningococcal disease and,
on occasion, collects information on the antimicrobial susceptibility of invasive isolates.
Surveillance information is published annually in CDI. A list of participating laboratories is
provided in Commun Dis Intell 2001;25:113-121.

serotyping and phage typing services for Salmonella. The laboratory holds dat
Salmonella isolates dating back to the 1940s. It tests Salmonella isolates fro
animals and related sources (such as animal feeds), and animal sources co
public health significance (such as reptiles). Human and non-hug
together in monthly and annual reports, not yet available
commenced collection of Salmonella antibiotic susceptib : 00 and will
include this information in the annual report, available from g i

Australian Tuberculosis Reporting Scheme (ATRS) ( from only laboratory-
confirmed human cases and includes data on antibi . The Mycobacterium
Reference Laboratory Network (MRLN) has ru 986. Data are combined
with information from the National M
report published in CDI. A list of given in Commun Dis Intell
2001;25:261-265. The enhanced NNDS tas r tuberculosis will collect all data
previously collected by this scheme i ec

National Enteric Pathogen e Sgheme (NEPSS), run through the
i [ elbourne, collects data on human enteric
bacterial infections dlagn lia. These pathogens include Salmonella, Shigella,

Escherichia coli, V| h

2l Mycobacterial Surveillance System (NMSS) of the CDNA has collected statistics

areulosis cases (clinical and laboratory) reported to public health authorities since 1991
with national collection of antibiotic susceptibility data initiated in 2001. Data are combined
with information from ATRS in an annual report published in CDI. The enhanced NNDSS
dataset for tuberculosis will collect all data previously collected by this scheme with effect
from 2002.

National Notifiable Disease Surveillance System (NNDSS) was established in 1990 under
the auspices of the Communicable Diseases Network Australia (CDNA). The system
coordinates the national surveillance of more than 50 communicable diseases or disease
groups endorsed by the CDNA. Two enhanced NNDSS datasets for tuberculosis and invasive
pneumococcal disease collect antibiotic susceptibility data on all notified cases with effect
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from July 2002. NNDSS notifications are made to the State or Territory health authority
under the provisions of the public health legislation in their jurisdiction. Computerised, de-
identified unit records of notifications are supplied to the Department of Health and Ageing
for collation, analysis and publication fortnightly on the Communicable Diseases — Australia
website and quarterly in CDI. http://www.health.gov.au/pubhlth/cdi/cdihtml.htm

OzFoodNet is a collaborative network established in 2000. It is overseen by CDNA and has
participation by all States and Territories. The aims of OzFoodNet include enhanced
surveillance for food borne pathogens and the provision of data for risk assessments and
policy interventions. The Network meets regularly and publishes quarterly rts in CDI.
OzFoodNet is currently conducting case control studies that include monitoring antin

dl causes of human
disease worldwide. The program operates through a bf@ad netw@rky of sentinel hospitals
distributed by geographic region and size. SENTRY,gallectSinformation from five continents
on healthcare and community acquired infectio i dstream, respiratory tract,
urinary tract and wound infections. Th dised reference testing methods
and reports regularly in scientific journals.

11.4 Programs for human antibio I rmation

The Antimicrobial Approval System (AAS) is an Intranet-based antimicrobial approval
i loped at the Royal Melbourne Hospital has
ement in appropriate use of these agents. After
s and doctors, including resident staff, surgeons and
as introduced in March 2001. Prescribers log in to a
antibiotic guidelines, to obtain a computer-generated
udes a coded stop order, specifying approval duration. The
bers must select an accepted indication according to guidelines,

an educational program f
emergency physician i
web-based form
approval numbe
progLé atera

S led to @8ustained reduction in use of these agents to approximately half previous levels.
indi audit revealed substantially improved consistency of prescribing with

Australian Infection Control Association (AICA) recommends that all hospitals monitor
their antibiotic utilisation. AICA is currently developing an antibiotic utilisation definition for
collecting hospital data and expects to publish this in the December 2002 edition of their
journal. To enable hospitals to track antibiotic utilisation using Daily Defined Dose (DDD) as
a measure, AICA has developed an Excel spreadsheet using the WHO definition. Monthly
quantities for each agent and dosage and bed-day denominators are entered in the
spreadsheet. The spreadsheet then calculates DDD rates and generates hospital utilisation
charts for ICU and non-ICU. This spreadsheet will soon be available from
http://www.aica.org.au/
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Antibiotic Consumption Calculator (ABC Calc),
http://www.escmid.org/sites/science/studygroups/Index.asp.

Pharmaceutical Benefits Scheme (PBS) collects community antibiotic utilisation
information through community prescription data and publishes in PBS Expenditure and
Prescriptions (http://www.health.gov.au/pbs/pubs/pbbexp/index.htm) (drugs falling under the
co-payment are not included in this dataset). Schedule of pharmaceutical benefits is available
at http://www1.health.gov.au/pbs/contents/contents.htm

1990, to capture data on the supply of antibiotics that fall under the co-pay
was not conducted from September 1999 to December 2001 but has resumec
number of pharmacies and with capture of data from September 1999 onward:?
supply data and community pharmacy supply data are published i i
Medicines (last published in 1998, 1999/2000 joint editign is ex
2002) available at http://www.health.gov.au/pbs/pubs/asm.nt
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Infectious Diseases Electronic Antibiotic Advice and
developed by the Austin and Repatriation Medical Centre ide‘eelucation and evidence-

based approval for 11 antimicrobial agents. IDEA diting of antibiotic use
requests and approvals/denials according to pr ation and antibiotic and
will be further developed to link with thghospi ecord Department to assess the
validity of submitted information for mogthly its used to target educational

interventions. It is expected that the pro
hospitals by late 2002.

e freely available to all Australian

Australian Sentinel Practice Research NetWork (ASPREN) is operated by the Research
and Health Promotion Unit A lian College of General Practitioners. It is a
national network of gener, iti report on a number of conditions each week.
The aim of ASPREN is n indicator of the burden of disease in the primary
healthcare setting a s in consultation rates. The ASPREN management
committee revie ns annually and publishes an annual report. In 2001 the
recordable condi 2d antibiotic prescription for upper respiratory tract infection
i antibiotics for URTI. These conditions have not been recorded

Contrary to the situation in human medicine, there are few antimicrobial resistance
surveillance programs in the veterinary area that could be readily adapted into a national
surveillance program. Current programs include:

. Limited passive surveillance of veterinary pathogens via diagnostic submissions with the
data held in state and private veterinary pathology laboratories;

. Some ad hoc surveys undertaken by researchers in state government laboratories and
universities or as part of research projects funded by Research and Development
Corporations;
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. Passive surveillance of Salmonella isolates submitted to the Australian Salmonella
Reference Centre at the Institute of Medical and Veterinary Science, Adelaide (IMVS)
and as part of the National Enteric Pathogens Surveillance Scheme (NEPSS) through the
Microbiological Diagnostic Unit (MDU), Melbourne; and

. A limited amount of targeted surveillance undertaken by some industries for their own
animal health purposes.

The main limitations to using existing veterinary data as the basis of a national program that
has a public health focus are:

1. Passive collection of resistance data based on diagnostic submissions, while
identifying clinically important issues, generally provides data that is less
of the target population of animals and farms than a program of active
healthy animals;

veterinary testing facilities producing largely qualitative ‘data ant gsting facilities
producing largely quantitative data;

3. Most of the available data is for antimicrobial resist

pathogens covering predominantly therapeuti sV used in veterinary

medicine; and

- There is a lack of data on resistancedip co la to those antimicrobials that are
used for growth promotant purposes, als some €lasses of antimicrobials used in
humans only.

Monitoring and surveillance of aptimicrobial reSistance derived from the veterinary and
agricultural use of antimicrobials i iawill require a new approach. EXisting systems
do not address the publi bout resistance that could originate from

The most releva » lopment of a program for Australia is the international

> world organisation for animal health, the Organisation
5 (OIE). The OIE is the international standards setting
e World Trade Organisation for the elaboration of international

animals and animal products. The OIE has produced a number of
documents outlining a comprehensive strategy that can form the blueprint for
ountries to manage antimicrobial resistance arising from the agricultural and
8e of antimicrobials. One of the guidelines covers the harmonisation of national
antimicrobial resistance monitoring and surveillance programs in animals and animal derived
food.

Specific factors identified for harmonisation include antimicrobial usage patterns, animal
species, food commaodities, bacterial species, antimicrobials to be tested, laboratory methods,
and data reporting.

30 National AMR Surveillance Strategy



Issues for Consideration in Developing an Animal AMR Surveillance Program in
Australia

A number of factors need to be considered in developing a surveillance program for
antimicrobial resistance of animal origin. These are discussed in the following section.

Coordination and implementation

The EAGAR has a role in providing advice on antimicrobial resistance and related issues and
the integration and interpretation of antimicrobial resistance surveillance information. The
PISC Taskforce on JETACAR has a role in providing policy input on alf of the
agricultural sector. An Animal Health Reference Network (AHRN) will
established to coordinate, provide advice on the technical and operational
surveillance program and to collate results for consideration by EAGAR.

Antimicrobial usage patterns

Acquired antimicrobial resistance arises from the selecti ed O bacteria by
antimicrobials in their immediate environment. The types obial§’used and the
extent, quantities and patterns of their use should be in designing a
surveillance program.

Data is available on antimicrobial imports into A
ingredient into human and agricultural use. H
in the design of a surveillance programand, the
to be made on informal data provided by i s and industry representatives. In the
longer term the proposal by APVM ional collection of antimicrobial use
data in Australia (being considere AGAR) will provide objective data that
can be used in developing a surveil and in interpreting the data gathered.

Sampling strateqgies

An early consideration is ance can be placed on existing passive surveillance
programs (data from*vetesi iagnostic submissions, Salmonella surveillance) or whether

ystems do not address the public health concern about resistance that
jcrobial use in animals and are unlikely to meet the animal health and
quirements of the animal industries. Therefore a combination of approaches may
d, in the following priority order:

public health concerns;

. Develop active targeted surveillance programs to meet the public health concerns that are
not covered by existing passive surveillance programs;

. Capture data from current and past research and investigative programs that address
public health concerns; and

. Capture data from existing passive surveillance programs that address animal health
concerns.
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The sampling strategy should ensure the representativeness of the population of interest by
adopting a probabilistic approach. The target unit for sampling should be individual farms,
rather than individual animals. Options for active sampling are therefore simple random,
systematic or stratified collection or targeted at specific groups. If the sampling strategy is
robust then use of statistically based sample sizes will allow a more accurate estimate of the
prevalence of antimicrobial resistance in the population of interest (moreover the analysis can
be conducted to estimate confidence limits).

Some knowledge of the expected prevalence of resistance will allow decisions to be made on
the number of samples that will be required to give the desired level of pregision of the
prevalence estimate and the confidence limits of that estimate. For example, if {8
prevalence in a large population were 10%, then the number of samples reg
statistically valid estimate of the prevalence with 5% precision and 95% levi
would be 138.

Animals to be sampled

An assessment should be made of the relative importan ' i categories of
livestock potentially contributing to antimicrobial resist . deration will be
knowledge of antimicrobial use patterns in the vario I industry sectors. In
Australia, categories of livestock that should be considereghfor sagpling include dairy and
faculture species.

From the public health perspective, theﬂti | fo
in which antimicrobials are used in fee

promotion or prophylaxis. Using t
chickens should be the highest prior,

n those categories of livestock
over a prolonged period for growth
t cattle, slaughter pigs and broiler

Further consideration will ne i clusion of bobby calves, aquaculture species,
e program evolves. Antimicrobial resistance
mans has not been highlighted as an area of particular
s issue will need to be kept under review and, if

transfer from companion
public health concerg

principal route of transmission of antimicrobial resistance from
either by pathogens or by transfer of resistance genes carried by

antimicro use and management.

If the objective is to monitor the public health impact of antimicrobial resistant bacteria from
food of animal origin, faecal samples taken at the abattoir are likely to be the most practical
and cost-effective point of sample collection. Samples taken at the abattoir or processing
plant would enable animals from a number of properties to be sampled over a relatively short
period of time.

There are a number of existing sampling programs for microbiological contamination (AQIS
E. coli Salmonella Monitoring program (ESAM), Imported Food Program and industry
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testing) and chemical residues (National Residue Survey - NRS). It is possible that some of
these samples for microbiological testing could also be used for antimicrobial resistance
testing. Opportunities to use abattoir-based sampling programs with the appropriate
infrastructure for sample collection and transport to laboratories from abattoirs (eg. NRS)
should be explored.

Sample specimens to be collected

The best specimen for investigating resistance arising on-farm is faeces (10-50 gm) in
livestock and whole caeca in poultry. These specimens can readily be colle at abattoirs
or processing plants.

Organisms to be tested

The organisms of interest are listed in Table 14 and can be divided in

er can either
e NEPSS and
ates are likely to be of

1. Zoonotic organisms- Samples for isolation of Salmone
be taken at the abattoir, or isolates originating from othe
Australian Salmonella Reference Centre can be used
diverse origin — from sick and healthy food and compa |
domestic and imported. Salmonella isolates s deéntified’and serotyped according
to international methods. Campylobacter iso entified to species level.

ylob

2. Commensal/indicator organisms - i oli and Enterococci are regarded as
commensal bacteria common to i They constitute a reservoir of
resistance genes that are capa horizontally to pathogens or to other
commensals. It is particularl that the various Enterococcus species are
correctly identified, as t in innate resistance to some antimicrobials
among the different sp

detection of resistance that could be of animal (and human) health
: )e used by veterinarians to make informed prescribing decisions
use guidelines.

. Bacteria for potential inclusion in a surveillance program

Target Zoonotics Commensals Animal Pathogens

animals

Cattle Salmonella spp E.coli Haemophilus somnus
Enterococcus faecium Pasteurella spp,
Enterococcus faecalis Mannheimia heamolytica

Staphylococcus aureus
Streptococcus agalactiae/uberis

Pigs Salmonella spp. E.coli Actinobacillus pleuropneumoniae
Enterococcus faecium Brachyspira
Enterococcus faecalis Streptococcus suis

Poultry Campylobacter E.coli E.coli
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Target Zoonotics Commensals Animal Pathogens
animals

Salmonella spp Enterococcus faecium
Enterococcus faecalis

Aquaculture Aeromonas spp
Species Vibrio spp

The first priority for a pilot program should be to address public health concer
be best achieved by confining the sampling to zoonotic and commensal/indicato
Salmonella resistance can be effectively monitored through the existing programs

This will
acteria.

Melbourne. This will yield isolates from clinically ill and healthy animals anc
and imported food sources. For Campylobacter and the commensals,
surveillance program will need to be developed.

Resistance of animal pathogens could be monitored by colla
testing from existing passive surveillance programs at veteri
However, indications are that the data is not easy to access
of formats.

2 as it is in a wide range

Antimicrobials to be used in susceptibil'#testi
|

It would be cost-prohibitive to monitor all ghinicallyaimportant antimicrobials used in animals
and humans. Table 15 contains a list of ant ob at could be considered for inclusion
in a national surveillance program.

Priority should be given to monitorig those amtimicrobial/bacterial combinations having the
greatest potential public or aqi he ongern in Australia. While some antimicrobial
classes listed have never i roquinolones) or are no longer registered
(glycopeptides, streptomy in, chloramphenicol) for use in food animals, there is
merit in monitoring kesi compounds because of their public health significance
if resistance sho
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Table 15. Antimicrobials that may be included in an antimicrobial resistance surveillance

program
Antimicrobial class Animal Animal Salmonella / Campylobacter Enterococcus
pathogens pathogens E.coli
Gram -ve Gram +ve
Aminoglycosides
o Apramycin <
« Gentamicin N N
« Neomycin N N
e  Streptomycin
Amphenicols
e  Chloramphenicol
«  Florfenicol \/ N,
Beta-lactam penicillins
o Ampicillin v
o Oxacillin/cloxacillin N,
e Penicillin N
Cephalosporins
o Ceftiofur v
Glycopeptides
«  Vancomycin N
Lincosamides
« Lincomycin N
Macrolides ‘
«  Erythromycin N
o Tylosin v
Quinolones
« Enrofloxacin \/ N
« Ciprofloxacin
Streptogramins
« Virginiamycin v
Sulfonamides
o Trimethoprim/ \ N
sulphamethoxazole
Tetracyclines
o Tetracycline N < N <

standardisé@ to ensure accurate and reproducible results. Appropriate reference organisms
should be included in every AST run as a quality control measure to ensure the accuracy of
the test results. Where a number of laboratories are involved in a testing program, it is
advisable that the same method is used in all laboratories and that the performance of
laboratories is monitored through regular participation in a proficiency testing program.

In choosing an AST method, it is preferable that the result can be recorded quantitatively
(minimum inhibitory concentration in mg/litre or inhibition zones in millimetres) rather than
qualitatively as “resistant” or “susceptible”. This will allow the early detection and critical
assessment and evaluation of possible emerging resistance and trends to be followed.
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Testing for the active surveillance program may need to be restricted to a few laboratories, all
NATA accredited and preferably using agar micro-dilution to report a minimum inhibitory
concentration.

Other methods being developed will require validation against the agar or broth microdilution
method, as it is critical that results from animal and human testing can be readily compared.

Test results from passive surveillance programs should only be included in the national
database if they have been generated at a laboratory that is NATA-
antimicrobial susceptibility testing and has demonstrated satisfactory per
national proficiency testing program.

Data collation, interpretation and reporting.

It will be necessary to have the raw data sent to a central point
database to facilitate evaluation of the data in response o various and for the
generation of regular reports for the information of nationa Jencies, stakeholders
and the public. In the first instance, the NRS database which ) eive chemical
residue data electronically from laboratories could be reag ‘ eive quantitative
susceptibility test data. This data can then be providet for collation and to
EAGAR for interpretation. EAGAR, with assista A central coordinating
unit, should report the animal surveillance data integrated antimicrobial
resistance surveillance information. ‘

11.6 International surveillance syStems

Danish Integrated Anti
(DANMAP) http://www.

European Anti
http://www.ears

Bacterial Resistance Program
y.mmm.fi/el/julk/finres99en.html

Foodborne Diseases Active Surveillance Network (FoodNet)
http://www.cdc.qgov/foodnet/whats new/hhs marO/hhs mar0.htm

Intensive Care Antimicrobial Resistance Epidemiology (ICARE)
http://www.sph.emory.edu/ICARE/

National Antimicrobial Resistance Monitoring System (NARMS) for Enteric Bacteria
http://www.cdc.gov/narms/default.htm
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National Nosocomial Infections Surveillance (NNIS) System
http://www.cdc.gov/ncidod/hip/SURVEILL/NNIS.HTM

Norway: Antimicrobial resistance in bacteria from animals, feed, and food
http://www.zoonose.no/Zoonosis-centre.htm

Swedish Veterinary Antimicrobial Resistance Monitoring (SVARM)
http://www.sva.se/dokument/stdmall.html?id=341&lang=¢e

WHONET
http://www.who.int/emc/WHONET/WHONET .html

11.7 Other useful websites — Australia

Australian Infection Control Association (AICA)
http://www.aica.org.au/

Australian Pesticides and Veterinary Medicines Autho, :
http://www.apvma.gov.au/

Australian Prescriber

http://www.australianprescriber.com/ ‘

Australian Society for Antimicrobials
http://www.asainc.net.au/

Australian Society for Microbiol

http://www.theasm.com.au

Australian Veterinary A
http://www.ava.com.a

National Centre for Classification in Health (NCCH)
http://casino.cchs.usyd.edu.au/ncch//home.htm

National Prescribing Service (NPS)
http://www.nps.org.au/

OIE Guidelines
http://www.anmv.afssa.fr/oiecc/conference/quidelines.htm
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Post Graduate Foundation in Veterinary Science
http://www.pgf.edu.au/

Quality Use of Medicines (QUM)
http://www.health.gov.au/hbd/gum/index.htm

Therapeutic Goods Administration (TGA)
http://www.health.gov.au/tga/index.htm

Therapeutic Guidelines — Antibiotics
http://www.tg.com.au/home/products/ant.html
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