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Scope
The emergence of antimicrobial resistance (AMR) represents a real and growing threat in Victoria and
across the world. It is relevant for the health of humans, animals and the environment.
AMR refers to when microorganisms (bacteria, fungi, viruses and parasites) develop resistance to
antimicrobial substances such as antibiotics.
‘One Health’ is a collaborative approach in which multiple sectors work together to achieve better public
health outcomes.1 In the context of AMR, the One Health cross-sector and transdisciplinary approach –
working at the local, regional national and global levels – is required to achieve the best health outcomes
while recognising the interconnection between people, animals, plants and their shared environment.2
At the federal level, Australia’s national antimicrobial resistance strategy – 2020 and beyond was released
last year and sets out the priorities for a coordinated national response. However, a wide range of actions
fall under the legislative, regulatory or fiscal jurisdictional responsibility of states and territories. That is, the
work outlined in the national strategy will often need to be done at the state and territory level.
We have embarked on developing the first Victorian antimicrobial resistance strategy 2021–2031. A
consultation survey has been launched and provides an opportunity for key stakeholders and the public to
provide input into the objectives and priority actions of the strategy.
This paper provides background information about AMR and outlines the proposed vision, objectives and
priorities for the Victorian antimicrobial resistance strategy 2021–2031. This paper should be read in
conjunction with the consultation survey on Engage Victoria <https://engage.vic.gov.au>.
Please complete the consultation survey. This is your opportunity to share your knowledge and the
priorities of your sector and to help develop the first Victorian AMR strategy. The consultation survey is
open from 27 July to 7 September.
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World Health Organization. One Health. Q&A. Last updated 21 September 2017. Available at
<https://www.who.int/news-room/q-a-detail/one-health>
Centers for Disease Control and Prevention. One Health. Last updated 23 March 2021. Available from
<https://www.cdc.gov/onehealth/index.html>
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Introduction
THE IMPACT OF ANTIMICROBIAL RESISTANCE
Antibiotics have saved millions of lives. They have also been widely overused and misused globally,
significantly contributing to the emergence of AMR.
AMR is one of the biggest long-term communicable disease challenges of our time. It threatens many
advances in modern medical care and is affecting the entire community, with the most vulnerable groups
being most affected. The World Health Organization recognises that AMR ‘poses a profound threat to
human health’, and ‘threatens the very core of modern medicine and the sustainability of an effective global
public health response to the enduring threat from infectious diseases’.3
Globally, about 700,000 people die from infections caused by resistant pathogens each year. Without
intervention it is estimated that by 2050 the death toll will increase to 10 million each year.4
Approximately 290 deaths each year in Australia are due to infections from eight resistant bacteria. It is
estimated that between 2015 and 2050 a total of 10,430 people will die due to AMR.5
Victorian health services are already affected by AMR, with the importation of resistant organisms from
overseas and local transmission causing an increasing number of outbreaks in hospitals and aged care.
This results in disruption of care and significant economic costs. From 2018 to 2020 there were 14
outbreaks in Victorian hospitals caused by resistant pathogens.
Estimating the economic impact of AMR is complex, and the limited availability of data and the diversity in
assumptions and data used make comparisons difficult. Most estimates of economic impact in Australia are
based on international data. A recent OECD report estimated that between 2015 and 2050 AMR will cost
the health services in the United States, Canada and Australia combined approximately $74 billion.6
One study into two resistant pathogens concluded that Australian hospitals spend an additional $5.8 million
per year treating bloodstream infections from ceftriaxone-resistant Escherichia coli and over $5.5 million
per year for treating methicillin-resistant Staphylococcus aureus infections.6 Another study found that rising
antibiotic resistance to urinary tract infections alone could cost Australia up to $1.6 billion a year by 2030.7
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World Health Organization 2015, Global action plan on antimicrobial resistance, WHO, Geneva. Available at:
<https://www.who.int/antimicrobial-resistance/global-action-plan/en/>
HM Government and Wellcome Trust 2016, The Review on Antimicrobial Resistance. Tracking drug-resistant
infections globally: final report and recommendations, London. Available at: <https://amrreview.org/Publications.html>
OECD 2018, Stemming the superbug tide: just a few dollars more, OECD Health Policy Studies, OECD
Publishing, Paris. Available at: <https://doi.org/10.1787/9789264307599-en>
Wozniak TM, Bailey EJ, Graves N 2019, ‘Health and economic burden of antimicrobial resistant infections in
Australian hospitals: a population-based model’, Infection Control and Hospital Epidemiology, 40(3): 320–327
OUTBREAK consortium 2020, A One Health antimicrobial resistance economic perspective, UTS, Sydney
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A patient’s lived experience with an antibiotic-resistant infection
Tuberculosis (TB) is a disease caused by a bacterial infection from Mycobacterium tuberculosis. It
typically affects the lungs, but it can also infect any other organ of the body. Most people with TB are
cured by a strictly followed six-month course of antibiotics. The bacteria that cause TB can develop
resistance to the antibiotics. Multidrug-resistant TB (MDR-TB) is TB that does not respond to the two
most powerful anti-TB drugs. MDR-TB treatment involves prolonged courses of multiple antibiotics that
can have significant side effects. Treatment can sometimes last more than two years.
After experiencing months of weight loss and a persistent cough that did not respond to several
courses of antibiotics, Tranh* was diagnosed with MDR-TB, along with two other members of his
family. They were initially placed in home isolation to avoid further spread of the infection and required
initial intravenous antibiotic treatment before moving to oral treatment with pills.
Language barriers and low literacy levels made comprehending the diagnosis and the length and
complexity of treatment challenging for Tranh. He experienced difficulties in understanding how to take
his medications correctly but fortunately was provided support from Hospital in the Home and a
Victorian Tuberculosis Program nurse.
Substantial leave from work contributed to a significant financial insecurity for Tranh, who was working
casually and was also required to attend in-person meetings for his social security payment claims.
Unfortunately, Tranh soon found himself unemployed, his family were evicted from their
accommodation, and his relationship with his partner broke down. Tranh received small payments from
social security to get by and stayed with various extended family members, having to move home five
times during the course of his treatment.
Due to difficulties in adhering to antibiotic treatment, Tranh was admitted to hospital multiple times.
During his third admission, Tranh had to undergo a surgical procedure to remove a lobe of his lung.
Tranh had also begun to experience side effects from his treatment, including hearing loss and
weakness, numbness and pain in his feet and hands due to nerve damage, which resulted in limitations
to his mobility.
Tranh was later started on directly observed therapy, which involves being observed taking medication.
This improved his treatment adherence. Tranh was finally moved into a social housing property and
eventually completed all his treatment.
* Name has been changed.

In many countries, antimicrobials have been widely used in animal production not only to improve animal
health but also to enhance animal growth rates and raise agricultural productivity. The use of
antimicrobials, however, can lead to AMR, as well as transmission of resistant genes and resistant bacteria
between species. The consequences of AMR can be significant and include compromised animal welfare,
reduced food production and food security, increased food safety concerns, and economic losses to
farmers.8 The greater the use of antimicrobials, the greater the risks and consequences.
Australia currently has one of the most conservative approaches in the world to using antimicrobials in
animals and was ranked the fifth lowest for antibiotic use in agriculture among the 29 countries in 2016.9 A
number of surveys done in Australia in recent years showed a low risk of AMR in the food animal sector.
8
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OECD 2021, Antimicrobial resistance and agriculture. Available at:
<https://www.oecd.org/agriculture/topics/antimicrobial-resistance-and-agriculture/>
O'Neill J 2015, Antimicrobials in agriculture and the environment: reducing unnecessary use and waste, The
Review on Antimicrobial Resistance, HM Government, London. Available at: <https://amr-review.org>
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However, not all elements of the Australian animal health sector have antimicrobial stewardship programs
or industry standards. Maintaining a low risk of AMR in all animal species in Australia will provide many
welfare, health and economic benefits, and much more still needs to be done to achieve that goal.
It has been established that wildlife harbor resistant pathogens, however more research is needed to
determine if wildlife plays a role in onward transmission to animals and humans.10
As part of international health and trade agreements, Australia contributes relevant AMR data to existing
global surveillance databases such as the World Health Organization’s Global Antimicrobial Resistance
Surveillance System (GLASS) and the World Organization for Animal Health’s (OIE) global database on
the use of antimicrobials in animals.
Significant gaps of knowledge remain regarding the fate of AMR in sewage and animal wastes during
treatment, and in the environment. Work has been undertaken to monitor the prevalence of AMR genes
and bacteria in selected Victorian catchments. Better mitigation strategies must be adopted to reduce the
spread of AMR in the environment as a result of wastewater discharges, water recycling and waste
disposal.
Climate change, population growth, international travel and the global economy are all intertwined
challenges and are amplifying the consequences of AMR and communicable disease threats more broadly.
Antibiotic use and misuse, and the detection of resistant organisms in the animal, food production and the
environment sectors, has the potential to cause economic loss and ultimately affect human and animal
health. A cross-sector One Health approach is needed to respond to AMR and to minimise the impacts on
the Victorian community.

10

Swift BMC, Bennett M, Waller K, et al. 2019, ‘Anthropogenic environmental drivers of antimicrobial resistance in
wildlife’, Science of the Total Environment. Available at:
<https://www.sciencedirect.com/science/article/pii/S0048969718331449>
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RESPONDING TO ANTIMICROBIAL RESISTANCE
To address the impact of AMR several key elements have been included in the national strategy as well as
in other similar strategies internationally. These include the following:
•

Prevent infections (this includes all infections not just those caused by resistant pathogens). Simple
public health measures like handwashing and vaccination can prevent infections from occurring in the
first place, limiting the use of antimicrobials in humans. Similarly, reducing the burden of infections in
animals through vaccination and good industry practices can reduce the need for antimicrobials.

•

Use the antimicrobials that are currently available in an appropriate and effective way. This could
include prescribing antibiotics only when they are needed to treat infections in humans and animals
and not using antimicrobials that are critical to human health in domestic animals.

•

Collect meaningful data to understand the size of the AMR problem and where we need to intervene,
as well as to help monitor and evaluate interventions.

•

Respond to outbreaks caused by AMR organisms promptly to limit further spread, service disruption
and significant costs.

•

Educate key stakeholders across the human health, animal health, food production and environment
sectors as well as the broader community. We all need to be well informed and know what we can do
to combat AMR.

•

Find new solutions to combat AMR through research and innovation. For example, microbial genomics
can help us better identify, prevent and control the spread of AMR, increasing our capacity to respond
to outbreaks and emerging threats from resistant organisms.

Victorian researchers from human health, animal health, agricultural food production, aquacultural and
environmental sectors are already contributing to the evidence base, to better understand AMR. There are
established connections between the government and academic institutions to enable research translation
into innovative solutions.
The Victorian antimicrobial resistance strategy 2021–2031 will be based on a One Health approach. It will
identify priorities for Victoria and will be aligned with Australia’s national antimicrobial resistance strategy –
2020 and beyond. The Victorian strategy will build on existing partnerships, and work to further promote
opportunities for cross-sector collaboration and a coordinated research and response agenda.
To reach the vision and the objectives of the strategy, a clear and coordinated blueprint for action will need
to be developed, implemented, monitored and evaluated. It is proposed that two five-year implementation
plans be developed during the life of the strategy. The implementation plans will include cross-sector and
sector-specific priorities for action, clear governance arrangements and measures of success. The
implementation plans will include interventions that will be most impactful (that is, having the greatest
potential to combat AMR), based on current evidence from research and expert advice. Clear targets and
timeframes will be set to enable progress to be tracked. Our approach will need to be flexible and
adaptable as new research, data and technologies become available.
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Vision, objectives and cross-sector
priorities for action
VISION
By 2030 Victoria will have established a collaborative One Health approach that effectively contains
the risk of AMR and mitigates its impacts on the Victorian community.

OBJECTIVE 1: CLEAR GOVERNANCE FOR VICTORIAN AMR INITIATIVES
To be successful, any project or initiative needs to have clear direction, good management of resources,
established transparent decision-making processes and accountability for those involved in delivering the
agreed outcomes. In the context of the Victorian AMR strategy, ‘clear governance’ means that everyone
knows who is responsible for what, and how decisions will be made.

Priority areas
1.1.

Establish effective governance for all AMR initiatives with clear responsibilities and
accountability.

1.2.

Review regulatory frameworks to enable cross-sector initiatives and strengthen sector-specific
accountabilities.

1.3.

Develop and implement two five-year cross-sector action plans during the life of the strategy.

1.4.

Identify sustainable funding for AMR interventions.

1.5.

Create opportunities for active collaboration and engagement such as an AMR community of
practice across all sectors.

1.6.

Maintain an AMR Steering Committee to oversee development of the action plans and evaluation
of the strategy.

1.7.

Monitor and report on progress measures
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OBJECTIVE 2: BEST PRACTICE INFECTION PREVENTION AND CONTROL
Preventing and controlling infections, not just those caused by AMR organisms, are essential components
for controlling AMR. Reducing the incidence of infections in both humans and animals that require
treatment with antimicrobials is a primary way of reducing the need for these medicines. As such,
promoting best practice infection prevention and control (IPC) is a fundamental building block in the fight
against AMR. This includes promoting IPC practices with the public.
The coronavirus (COVID-19) pandemic has highlighted the importance of the role the public has to play in
preventing infection transmissions. The importance of general IPC measures, and enhanced measures
where required such as hand hygiene and environmental cleaning and disinfection, has clearly been
demonstrated throughout the pandemic. It is essential that this increased awareness about IPC be
maintained for preventing ‘common’ infections and to reduce the oncoming risk of AMR.
Vaccination is another fundamental means of preventing and controlling infection in both human and
animal populations. High levels of vaccination uptake, especially in high-risk populations, will be a key
success measure. Understanding the barriers to vaccine uptake and provision of appropriately targeted
information and other interventions will help maintain high vaccination rates and challenge myths and
vaccine hesitancy.

Priority areas
2.1.

Adopt evidence-based and nationally consistent IPC practices widely.

2.2.

Maximise compliance with best practice IPC measures through adhering to targets, accreditation
standards and quality assurance programs.

2.3.

Improve professional capacity and capability for IPC.

2.4.

Promote better IPC practices among the public.

2.5.

Promote vaccination to reduce disease burden.

Best practice in the animal health sector
Australian livestock industries have developed and published “Antimicrobial Stewardship in Australian
Livestock Industries,” which highlights actions that are underway or planned in the pork, poultry, red
meat and dairy sectors. The document outlines the policy towards and use of antimicrobials in these
sectors.
The Australian Veterinary Association has been actively involved in fighting the emergence of AMR for
many years with the development of guidelines, codes of practice and policies and its commitment to
current AMR programs including antibiotic prescribing guidelines, antimicrobial stewardship, community
awareness, and the national One Health policy agenda.
Several food animal organisations including the dairy, pork, poultry and red meat sectors have
developed and promoted antimicrobial use strategies aligned with the Australian animal sector national
AMR plan 2018.

9

Hand hygiene project
Through a Quality Improvement Fund grant from the former Victorian Department of Health and Human
Services, Austin Health implemented a three-year hand hygiene culture change program called
Operation Clean Start. The program aimed to improve hand hygiene compliance and to reduce clinical
methicillin-resistant Staphylococcus aureus (MRSA) infections. Overall, hand hygiene compliance
improved from 21 per cent at baseline to 42 per cent at 12 months post intervention. By the 36th month
of the program total MRSA detections in clinical samples and blood infections rates per month had
decreased by 40 per cent and 57 per cent respectively when compared with baseline.
Although not part of the original data collected for the program, laboratory detection rates for another
two resistant pathogens (ESBL-producing Escherichia coli and Klebsiella spp.) were retrospectively
assessed in the same manner as for MRSA isolates. In the 28 months before implementation, total
clinical isolates per month of ESBLs had been increasing, but by the 36th month of the program rates
had fallen by more than 90 per cent.11
Following the success of this program, the Victorian Quality Council sponsored and funded piloting this
program in six Victorian hospitals before it was subsequently rolled out to all Victorian public hospitals.
Similar successful outcomes (a significant increase in hand hygiene compliance and reduction in
MRSA clinical isolates and bacteraemia) were achieved through these projects as well.12
This Victorian homegrown program directly led to the establishment of the Australian Commission on
Safety and Quality in Health Care’s National Hand Hygiene Initiative in 2008. All Australian hospitals,
public and private, must report hand hygiene compliance rates and healthcare-associated
Staphylococcus aureus bacteraemia (HA-SAB) rates. The national initiative is the largest and most
comprehensive hand hygiene program in existence and has shown that, on a national scale, there is a
significant association between improvements in hand hygiene compliance and reduction in HA-SAB
incidence.13
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Johnson PDR, Martin R, Burrell L, et al. 2005, ‘Efficacy of an alcohol/chlorhexidine hand hygiene program in a
hospital with high rates of nosocomial methicillin-resistant Staphylococcus aureus (MRSA) infection’, Medical
Journal of Australia, 183(10): 509–514
Grayson ML, Jarvie LJ, Martin R, et al. 2008, ‘Significant reductions in methicillin-resistant Staphylococcus aureus
bacteraemia and clinical isolates associated with a multisite, hand hygiene culture-change program and
subsequent successful statewide roll-out’, The Medical Journal of Australia, 188(11): 633–640
Grayson ML, Stewardson AJ, Russo PL, et al. 2018, ‘Effects of the Australian National Hand Hygiene Initiative
after 8 years on infection control practices, health-care worker education, and clinical outcomes: a longitudinal
study’, The Lancet Infectious Diseases, 18(11): 1269–1277
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OBJECTIVE 3: ENGAGE THE PUBLIC AND KEY STAKEHOLDERS ON AMR
Raising awareness and understanding of AMR and the relevance to the individual is the first and most
critical step to enable key stakeholders, as well as the public, to take action on AMR. It is important to know
what each of us can do and how we can achieve the best outcomes individually and collectively. Creating
platforms and opportunities to discuss the topic of AMR and current challenges will generate new ideas and
local solutions to the global AMR problem.
Engagement across public and private sectors will be required including: human and animal health
professionals; the food industry; environmental health professionals; researchers; policymakers; farmers;
and pet owners. A range of communication and engagement activities will be needed to empower these
audiences.

Priority areas
3.1.

Develop and implement a coordinated One Health communication strategy to ensure consistent
and coordinated cross-sector messaging.

3.2.

Increase public awareness about AMR, enable action and sustained behavioural change through
evidence-based communication activities.

3.3.

Increase knowledge and access to information, enabling action on AMR among professionals
across all relevant sectors.

Animal health educational resources
Agriculture Victoria has developed a range of educational resources as part of its ‘Not All Bugs Need
Drugs’ AMR initiative that veterinarians can use to educate clients. These resources include waiting
and consultation room posters and information sheets explaining the rationale to clients for the use or
non-use of antimicrobials, as well as flipbooks and pocket guides on current prescription
recommendations for reference by veterinarians.
The prescription recommendations are sourced from the evidence-based Australian veterinary
prescribing guidelines that were created in a collaborative effort between the University of Melbourne’s
Asia Pacific Centre for Animal Health (APCAH) and the National Centre for Antimicrobial Stewardship.
These guidelines currently cover a wide range of production animal species (cattle, sheep, poultry and
pigs) as well as various companion animal species (dogs, cats and horses).
An Agriculture Victoria website portal also provides a link to a range of guidance materials and
references on AMR and the antimicrobial stewardship program.
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OBJECTIVE 4: OPTIMAL ANTIMICROBIAL USAGE AND STEWARDSHIP
PRACTICES
Even with strong IPC measures in place, unavoidable infections needing treatment with antimicrobials will
continue to occur. Effective antimicrobial medicines will still be required in many situations, including for
medical procedures such as organ transplants, cancer chemotherapy, diabetes management and major
surgery. That means that where antimicrobials are deemed necessary, optimising usage to ensure people
and animals take the right medicine, at the right time, at the right dose, in the right dosage form (for
example, tablet or injection) and for the right duration is especially important. Optimising usage also means
ensuring safe and appropriate disposal of antimicrobials in all settings to help safeguard environmental
health.
We need to continue to optimise the use of antimicrobials across human, animal and environmental
systems. This requires clear standards informed by robust data and evidence collected through effective
surveillance systems. It also necessitates ongoing education for professionals, prescribers and users
regarding evidence-based strategies for preventing and controlling AMR.
Strong support for correct and timely diagnoses of infections is also needed to underpin clinical decision
making and antimicrobial prescribing. Analysis of both quantity and quality (appropriateness) of
antimicrobial usage at the local, state and national levels where such surveillance data are available will be
important for guiding improvement efforts.

Priority areas
4.1.

Ensure access to infectious diseases guidance and advice to support clinical decision making by
prescribers across all human healthcare settings and locations, including primary care and aged
care.
Enable linkage of primary care data systems with secondary care / hospital dispensing systems.

4.2.

Ensure access to antimicrobial prescribing guidance and best industry practices for all animal
health and food production sectors.

4.3.

Maximise compliance with best practice antimicrobial stewardship in human health through
adhering to accreditation standards and through participating in robust audit and feedback and in
targeted evidence-based improvement activities.

4.4.

Develop accreditation standards and auditing mechanisms to ensure adherence to antimicrobial
stewardship programs in various animal industries.

4.5.

Ensure appropriate use and safe disposal of antimicrobials.
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Antibiotic guidelines
‘In 1977, to preserve the therapeutic effectiveness of antibiotics through rational prescribing, teaching
hospitals in Melbourne embraced the idea of co-authoring and promoting the use of the first edition of
Antibiotic Guidelines’.14 Antibiotic Guidelines, a set of helpful and practical guidelines on appropriate
and cost-effective antibiotic therapy, was a milestone when the first edition was produced in 1978. Most
importantly, it assisted in clinical decision making and teaching, but it also became a standard against
which prescribing of antibiotics in hospitals could be measured. It had just 31 pages, dealt with 59
indications and recommended use of 31 antibiotics. Specifically designed to fit into a doctor’s white
coat pocket, 1,000 copies were printed and distributed free of charge to all resident medical staff in
Victoria’s public hospitals. In 2002, 24 years and a number of ever-expanding editions later, the first
electronic version of the complete guidelines, eTG, was developed. The eTG platform comprises all of
the Therapeutic Guidelines publications, which cover other clinical areas too. Now up to its 16th edition
(2019) and covering many more indications and supported by extensive expert writing groups,
Therapeutic Guidelines: Antibiotic continues to be recognised as a national guideline for antibiotic
prescribing in Australia and is acknowledged as such in the National Safety and Quality Health Service
Standards.

14

Therapeutic Guidelines Ltd, interactive history, <https://www.tg.org.au>
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OBJECTIVE 5: AN INTEGRATED ONE HEALTH SURVEILLANCE AND RESPONSE
SYSTEM
Human and animal health surveillance systems have developed largely independent of one another.
Different approaches to testing, data collection, analysis and reporting mean there is considerable
opportunity to improve the picture of AMR and usage in Victoria.
The focus to date has been on human and animal health surveillance. An integrated One Health approach
to AMR surveillance and monitoring of antimicrobial usage will help build a clearer picture of the AMR
threat in Victoria.
Furthermore, as AMR is more likely to remain in environments affected by pollution, it will become
increasingly important to map current and legacy high-risk industrial and intensive agricultural sites.
With an integrated system that includes human, environmental, animal and food data, Victoria will respond
with timely, targeted and effective measures to reduce the impact of AMR. In addition, it will enable
evaluation of the effectiveness of interventions and of the strategy.

Priority areas
5.1.

Identify objectives and priorities for a Victorian One Health surveillance and response system.

5.2.

Establish state-level governance to enable coordination of data collection, data sharing and
reporting across human health, animal health, environment and antimicrobial usage.

5.3.

Enable early identification and response to outbreaks and emerging pathogens.

5.4.

Ensure Victoria continues to contribute relevant data to the national AMR surveillance system
(CAR Alert).

5.5.

Identify targets/markers for monitoring AMR in the environment and contribute data nationally as
appropriate.

5.6.

Develop publicly reported antimicrobial usage surveillance in all areas of animal health
(companion animal, large animal and intensive animal farming) and develop drivers for AMS
programs in veterinary practices.

Surveillance systems for AMR
The list of notifiable pathogens that are considered a priority for surveillance and public health
response purposes is continually growing. Victoria has been leading the way nationally in developing
human health AMR surveillance systems and public health guidelines for responding to AMR. In 2018,
five pathogens were made notifiable under the Public Health and Wellbeing Act 2008 due to their AMRrelated impact on human health and health services.
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OBJECTIVE 6: ESTABLISH A STRONG, COORDINATED CROSS-SECTOR
RESEARCH, TRANSLATION AND INNOVATION AGENDA
Research is needed to understand what factors contribute to AMR, what works in preventing and mitigating
AMR risks, and to form the evidence base for best practice in each sector. There is currently little
knowledge about the contributions of different sources of antibiotics and antimicrobial-resistant bacteria in
the environment and the overall human and animal health impacts caused by exposure to resistant bacteria
from the environment. Similarly, the efficacy and feasibility of different technological, social, economic and
behavioural interventions to mitigate environmental antimicrobial resistant still need to be assessed.
Victorian researchers have been undertaking key research into AMR-related issues in human health,
animal health and the environment. There is a need for stronger cross-sector collaboration and a common
research agenda for Victorian AMR priorities, leveraging Commonwealth and philanthropic funding to
translate science into local solutions.

Priority areas
6.1.

Establish a coordinated cross-sector research agenda.

6.2.

Enable research translation and drive innovation.

6.3.

Strengthen cross-sector and interjurisdictional research partnerships.

6.4.

Identify funding for, and prioritise research in, the environment sector to close gaps in knowledge;
for example, determine/quantify the risk of AMR contamination in the environment.

6.5.

Identify, implement and evaluate mitigation strategies.

AMR and the environment
A team from Monash University, Environment Protection Authority Victoria and Melbourne Water has
been running a research project investigating water quality along the Yarra River to identify any human
health hazards from microbes. The project identified that water quality in the Yarra River is affected by
stormwater runoff and found some microbes that can potentially cause gastroenteritis at all sites
monitored in the Yarra. In addition, some isolates of these microbes exhibited AMR characteristics
similar to clinical isolates, suggesting that the source of this AMR was human. The results of this
project informed the advice provided to the community. Because water quality in the Yarra River is
affected by stormwater runoff, people can protect themselves by avoiding the water after heavy rain.
They can do this by checking the water quality warnings on the EPA Victoria website
<https://yarraandbay.vic.gov.au/yarra-watch>.
The Environment Protection Authority Victoria, the University of South Australia, Monash University,
the Department of Health, Agriculture Victoria, Melbourne Water, Yarra Valley Water and Hunter Valley
Water partnered in a project to investigate the significance of the environment as a reservoir for AMR
from agricultural origin. The project collected data and baseline information about the microbial
communities and types and amounts of AMR genes present in manure, as well as water and sediment
from several Victorian rivers and waterbodies. Penicillin, tetracycline and sulfonamide resistance genes
were consistently detected in river waters and sediments. This project provided further indication that
the environment, humans and animals are intrinsically linked and underpins the importance of the need
for multi-sector AMR stewardship and surveillance. Actions in one sector/area can potentially have
impacts on the others.
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OBJECTIVE 7: ESTABLISH STRONG COLLABORATION AND LEADERSHIP TO
CONTRIBUTE TO THE NATIONAL AND GLOBAL AMR RESPONSE
The One Health approach to the challenge of AMR is based on collaboration and will require strong
leadership to ensure success. It is therefore important to ensure all partners and stakeholders from the
areas of governance, IPC, surveillance/response, antimicrobial stewardship and usage across all sectors
are informed and actively engaged in our AMR strategy and response.
Establishing strong and ongoing collaborations within Victoria and with other jurisdictions and nations is key
to ensuring the Victorian response is enhancing work that is already underway and seeking opportunities
for further initiatives.
Victoria should maintain its national leadership position, supporting further development of multijurisdictional AMR surveillance and response schemes that include humans, animals, food and the
environment.
Resistant organisms are now spreading across the world faster than ever before, mostly due to increases
in international trade and travel. Growth in tourism, and medical tourism in particular (that is, people
traveling to another country to obtain medical treatment), has also contributed to the international spread of
infections. Australia has a responsibility to, as well as an interest in, address AMR in our region. Victoria,
though its research centres and its governmental, non-governmental and private sectors, is well placed to
contribute to capacity building in the Asia-Pacific region. This includes IPC measures, surveillance, public
education research and development.

Priority areas
7.1.

Collaborate with other jurisdictions for shared surveillance, identification of gaps and response
plans across all sectors.

7.2.

Continue to lead national initiatives to increase capacity to prevent and respond to AMR.

7.3.

Learn from international best practice while recognising differences in human and animal health
and welfare, food safety and trade requirements.

7.4.

Establish closer ties nationally to link in with Australia’s national research agenda and with what
is happening in the Asia-Pacific region and other countries.
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Glossary
Animal Health: The prevention, treatment and control of diseases and conditions affecting the individual
animal and herd or flock.
Antimicrobial: An agent such as a medicine that kills, or prevents growth of, microorganisms (such as
bacteria, viruses, fungi and parasites). Antimicrobials include antibiotic, antiseptic, antifungal, antiviral and
antiparasitic agents.
Antimicrobial resistance (AMR): The ability of microorganisms (such as bacteria, viruses, fungi and
parasites) to grow and survive in the presence of antimicrobials and to pass this trait on via genes within
the same or to other species.
Antimicrobial stewardship: The safe and appropriate use of antimicrobials to reduce harm while also
curtailing the incidence of antimicrobial resistance.
Governance: The structures and systems that are in place to ensure an organisation functions effectively
to achieve its goals and that responsibilities and accountability is clearly outlined for all its members.
Global Antimicrobial Resistance Surveillance System (GLASS): GLASS is a surveillance system of the
World Health Organization that collects data related to AMR from many countries to inform national and
international decision making.
One Health: The principle of applying a collaborative and coordinated effort across multiple sectors –
working locally, nationally and globally – to attain optimal health for people, animals and the environment.
Microbial genomics: Laboratory techniques analysing the complete set of genes of microorganisms to
understand how they are related, how they are transmitted between individuals and species, and what
genes enable these microorganisms to develop resistance to antimicrobials.
World Health Organization: An agency of the United Nations focusing on international public health.
World Organization for Animal Health (OIE): An international agency focusing on animal health and
welfare.
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