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• Understand the basic AMS Principles

• Discuss the impact of AMR

• Review MINDME

• Highlight AMS in practice initiatives for Infection Control practitioners

LEARNING OBJECTIVES
Principles of Antimicrobial Stewardship in Practice
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Understand the basic AMS PrinciplesDiscuss the impact of AMR at a national and global levelReview MINDME principles of antimicrobial prescribingHighlight AMS in practice initiatives for Infection Control practitioners and nurses 



Antimicrobial Stewardship
A systematic approach to optimising selection, dosage, 
route and duration of antimicrobial treatment to:

– Reduce inappropriate antimicrobial use
– Improve patient outcomes 
– Reduce adverse consequences of antimicrobial use
– Reduce development of multi-resistant organisms

Inappropriate prescribing is associated with increased 
adverse effects including:

– Antimicrobial allergy
– Treatment failure 
– Toxicity (e.g. ototoxicity)
– Clostridioides difficile (formerly called Clostridium 

difficile)
– Increased health care costs (i.e. length of stay)
– AMR (current and future patients) 

Why is it important?
What is AMS?
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So what is AMS and why is it important?AMS is a core part of Standard 3 of the nsqhs standards.We all know that antibiotics are life-saving medicines – Prior to the availability of antibiotics, many infections were fatal. (E.g. blood stream infections due to Staph. aureus had a mortality rate of 80%!) The discovery of antibiotics led to a huge reduction in deaths and disability. In addition to this, antimicrobials are one of the most common prescription items within the hospital with anywhere between 40 and 50% of inpatients prescribed an antimicrobial on any given day. AMS is about improving patient outcomes by making sure that we are selecting the right antibiotic, for the right patient, at the right dose, frequency and via the best route for an appropriate duration. This ensures we are reducing the risk of side effects and patient harm. It is quite a common misconception that Antimicrobials are completely safe, which in part is true, but there can be serious side effects as a result of antimicrobial – very common example we see in hospital is C.Difficle. Another example us toxicity such as nephron or oto-toxicity associated with aminoglycoside use.So if we can reduce inappropriate use of antibiotics, we can reduce the risk of these side effects and potential for harm for the patients.We also know that antimicrobials are only effective if the antibiotic actually works against the organism causing infection. We often start with very broad spectrum antimicrobials for Empiric therapy. Once we know what is causing the infection and microbiology results are available, we can then change to Directed therapy and potentially narrow the spectrum. This helps to reduce unnecessary exposure to broad spectrum antibiotics which - ensures therapy is targeted to the organisms causing harm rather than the body’s natural flora. avoiding broad spectrum antibiotics is very important when we consider the risk of developing antimicrobial resistance.To ensure that antimicrobials remain effective , it is crucial to reduce inappropriate antimicrobial prescribing, particularly of 3rd generation cephalosporins, quinolones, carbapenems and beta-lactamase inhibitor combinations.



• Antibiotic use contributes to the development of antibiotic resistance
– Resistance developed from exposure to an antibiotic may affect the patient, but also affects future patients and the wider 

community

• Modern medicine, especially surgery and cancer treatments, depends on effective antibiotics to 
minimise the risk of infection
– Currently, antibiotics reduce post-operative infection rates to below 2%
– Without effective antibiotics, this could increase to around 40% to 50%. Up to 30% of these patients could die from resistant

bacterial infections
– The risk of mortality without access to effective antibiotics may make some treatments and surgical procedures too risky to 

continue 

• Antimicrobial resistance results in substantial financial cost for patients and healthcare systems

Antimicrobial Resistance and Stewardship – in practice
Why is AMS important?

https://www.safetyandquality.gov.au/publications-and-resources/resource-library/antibiotic-awareness-week-2019-powerpoint-presentation
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Antimicrobial resistance has a direct effect on patient care and creates a set of critical ongoing challenges to health service delivery including risks to future patients. It can increase a patient’s length of hospital stay and severity of patient illness. And we know that severe infections caused by bacteria that do not respond to available ‘last-line’ antimicrobials (including antibiotics) can result in septicaemia and death. Modern medicine, especially surgery and cancer treatments, depend on effective antibiotics to minimise the risk of infection. Currently, antibiotics reduce post-operative infection rates to below 2%. Without effective antibiotics, this could increase to around 40% to 50%. Up to 30% of these patients could die from resistant bacterial infections. The risk of mortality without access to effective antibiotics may make some treatments and surgical procedures too risky to continue such as knee and hip replacementsIn addition to this there are also obvious substantial financial cost for patients and healthcare systems if patients have a multi-resistant infection. Not only is there the cost of the drugs but also prolonged admissions and complications associated with that, including loss of patient income and the social implications of being away from home



• Resistance to an antibiotic means the drug is no longer effective against 
the infecting bacteria 
– intrinsic or acquired  selective pressure

• Examples:
– Methicillin-resistant Staphylococcus aureus (MRSA) cannot be treated with flucloxacillin
– Vancomycin-resistant enterococci (VRE) cannot be treated with vancomycin
– Carbapenem-resistant Enterobacteriaceae (CRE) cannot be treated with meropenem or 

other carbapenems

Antimicrobial Resistance and Stewardship – in practice
Examples of AMR
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Antibiotic Resistance means the drug is no longer effective against the infecting bacteria, parasites, virus of fungiIn the general sense, antimicrobial resistance means that an organism has either natural resistance (intrinsic resistance) to an antibiotic, or has acquired a resistance mechanism (acquired resistance). Although the mechanisms are complex, resistance usually develops due to selective pressure exerted by the widespread presence of antimicrobial drugs in the environment, together with the facilitated transfer of organisms (or their genetic material) within the environment, in both healthcare and community settings.Common mechanisms of resistance include production of enzymes that degrade abx eg beta lactamases; up regulation or reduction of membrane porins that reduce intracellular drug concentrations and modifications to the target binding sitesWe know of some very common examples of this already with Vancomycin-resistant enterococci (VRE) and Methicillin-resistant Staphylococcus aureus (MRSA). However, the emerging issue is Carbapenem-resistant Enterobacteriaceae (CRE) – Enterobacteriaceae is a family gram negative bacteria - Carbapenem antibiotics can  generally be used to treat these types of bacterial infections – and are our last line antibiotic for resistant organisms. However, carbapenem-resistant bacteria (CRE) have become resistant to these antibiotics and therefore cannot be treated with meropenem or other carbapenems. This doesn’t leave us with many options for treatment, or the options that are available have terrible side effects and usually avoided. �



Antimicrobial Resistance

Antimicrobial Resistance and Stewardship –
in practice
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“AMR is an increasingly serious threat to global public health that 
requires action across all government sectors and society”

https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
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The WHO Global Action Plan on AMR in 2015 which highlighted that AMS threatens the very core of modern medicine and the sustainability of an effective, global public health response to the enduring threat from infectious diseases.Without harmonized and immediate action on a global scale, the world could be heading towards a post-antibiotic era in which common infections could once again kill.Global Action Plan on Antimicrobial Resistance, which outlines five key objectives:Improving awareness and understanding of antimicrobial resistance through effective communication, education and training Strengthening the knowledge and evidence base through surveillance and researchReducing the incidence of infection through effective sanitation, hygiene and infection prevention measuresOptimizing the use of antimicrobial medicines in human and animal healthDevelop the economic case for sustainable investment that takes account of the needs of all countries and to increase investment in new medicines, diagnostic tools, vaccines and other interventions.



• UK’s “O’Neill Report” – May 2016
– 1st international report examining the ECONOMIC

consequences of AMR 

– Gross domestic product would decrease due to AMR 
translate to a reduction in global economic output worth 
US$60 - US$100 trillion

• Main recommendations
1. Reduce antimicrobial demand by:

– Massive global awareness campaign
– Improve hygiene 
– Reduce unnecessary use of antimicrobials in agriculture and 

their dissemination into the environment
– Improve global surveillance of drug resistance and 

antimicrobial consumption in humans and animals
– Promote new, rapid diagnostics to cut unnecessary use of 

antibiotics
– Promote the development and use of vaccines

2. Increase the number of effective antimicrobials
3. Build a global coalition for action on antimicrobial 

resistance

Antimicrobial Resistance and Stewardship – in practice
AMR - Background

Slide 7https://www.amr.gov.au/about-amr/amr-australia
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In 2016, a UK report examined the economic consequences of AMR. It showed that Gross domestic product would decrease due to AMR  translate to a reduction in global economic output worth US$60 - US$100 trillionIn addition, it highlighted that deaths attributed to AMR every year. Current estimates are 700,000 deaths per year, but if rates of AMR continue on the current trajectory without intervention, this could increase to 10 million people by 2050, which is more then cancer. It is important to note that this is globally and does include rates attributable to HIV and MDR TB. But its because of statistics like this that AMS is such an integral part of Standard 3 and its why we work every year to review local use of antimicrobials and audit our prescribing habits and review appropriateness of antibiotic prescribing within our facility; examples include yearly NAPS and AMS interventions.



• Though AMR is a long-established and slow-moving 
threat, it is no less dangerous than the COVID-19 
pandemic impacting the world today.

• As we’ve seen with COVID-19, we are all still vulnerable 
to infectious diseases – and, as we scramble to find 
treatments and vaccines for COVID-19, we see the 
huge economic and public health costs from a lack of 
preparedness. 
– Ultimately, being prepared is more cost-effective in 

the long run.

• Whereas the new coronavirus was not known until early 
January 2020, AMR is a threat we know. 
– It is here now and only increasing. 
– We know the priority pathogens for which there is an 

urgent need for new treatments, and AMR has been 
on the political agenda for years

In “COVID” Context
Antimicrobial Resistance and Stewardship – in practice

https://www.amractionfund.com/amr-innovation-challenge/#page-section-1 Slide 8



Antimicrobial Resistance and Stewardship – in practice
Australia’s response to antimicrobial resistance 

https://www.safetyandquality.gov.au/publications-and-resources/resource-library/antibiotic-awareness-week-2019-powerpoint-presentation
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From an Australian perspective, the Government released Australia’s first strategy on antimicrobial resistance, in 2015 to support a One Health approach by providing seven common objectives across human health, animal health and agricultural sectors. This was updated in March this year - Australia’s National Antimicrobial Resistance Strategy - 2020 and Beyond sets a 20-year vision to protect the health of humans, animals and the environment through minimising the development and spread of AMR while continuing to have effective antimicrobials available.



• Today, we take them for granted, but before 1941, an 
infection from even a small cut to the skin could kill. 

• The first patient treated with penicillin was a 43-year-old 
English policeman who scratched his face on a rose 
thorn. 
– Within a month, the infection spread, his head was 

covered in abscesses and one eye had to be 
removed. 

– But after just 24 hours of the first treatment with the 
experimental drug, his temperature dropped, his 
appetite returned, and the infection began to heal. 

– On the fifth day, the supply of penicillin ran out; the 
man relapsed and died a month later.

Australia’s National Antimicrobial Resistance Strategy - 2020 and Beyond
Antimicrobial Resistance and Stewardship – in practice

https://www.amr.gov.au/resources/australias-national-antimicrobial-resistance-strategy-2020-and-beyond Slide 10
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I want to share something from the summary page of this strategy which really highlights how far we have come:Today, we take antimicrobials for granted, but before 1941, an infection from even a small cut to the skin could kill. The first patient treated with penicillin was a 43-year-old English policeman who scratched his face on a rose thorn. Within a month, the infection spread, his head was covered in abscesses and one eye had to be removed. But after just 24 hours of the first treatment with the experimental drug, his temperature dropped, his appetite returned, and the infection began to heal. On the fifth day, the supply of penicillin ran out; the man relapsed and died a month later.This strategy highlights 7 key pillars to achieve this vision and goal including prevention and control of infection and the spread of resistanceAdopt evidence-based and nationally consistent standards for infection prevention  and control and biosecurityMaximise compliance with best-practice infection prevention and controlShare information on emerging antimicrobial resistance trends to inform responsesThis is evident currently with COVID where International trends in infection prevention and control are monitored allowing us to review and learn  new and better ways to approach IPC.  But Antimicrobial stewardship cannot be a “one size fits all” solution. 



• The Organisation for Economic Co-operation and Development 
(OECD) has estimated that an average of 290 people die each year in 
Australia due to infections from eight resistant bacteria. 
– Between 2015 and 2050, it is estimated that 10,430 people will die 

as a result of AMR.

• The rate of antibiotic dispensing under the PBS declined in 2017, 
following steady increases between 2013 and 2015. This is the first 
downward trend in community antibiotic dispensing since the late 
1990s.

• In 2017, 41.5% (n = 10,215,109) of the Australian population had at 
least one systemic antibiotic dispensed under the PBS/RPBS.

• Australia remains in the top 25% of countries with the highest 
community antimicrobial use (compared with European countries and 
Canada).

• The most commonly dispensed antibiotics under the PBS/RPBS 
continue to be cefalexin, amoxicillin and amoxicillin–clavulanic acid.

Antimicrobial Use and Resistance (AURA)
Antimicrobial Resistance and Stewardship – in practice

https://www.safetyandquality.gov.au/antimicrobial-use-and-resistance-in-australia/aura-2019/ Slide 11
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The Organisation for Economic Co-operation and Development (OECD) has estimated that an average of 290 people die each year in Australia due to infections from eight resistant bacteria. Between 2015 and 2050, it is estimated that 10,430 people will die as a result of AMR.In a positive trend, The rate of antibiotic dispensing under the PBS declined in 2017, which  is the first downward trend in community antibiotic dispensing since the late 1990s.However, In 2017, 41.5% of the Australian population had at least one systemic antibiotic dispensed under the PBS/RPBS and Australia remains in the top 25% of countries with the highest community antimicrobial use (compared with European countries and Canada). From an aged care perspective, more than half of antimicrobial prescriptions were for aged care residents who had no signs or symptoms of infection.The most commonly dispensed antibiotics under the PBS/RPBS continue to be cefalexin, amoxicillin and amoxicillin–clavulanic acid. 50% of antibiotic prescriptions were ordered with repeats — and half filled within 10 days  -



• April 2020: The PBAC amended the maximum quantity and repeats for the top five 
most commonly prescribed PBS-listed antibiotic medications: amoxicillin, amoxicillin 
with clavulanic acid, cefalexin, doxycycline and roxithromycin.  

• Maximum quantities were amended to reflect a full course of antibiotic treatment to 
be dispensed in one prescription for specific indications. Short courses of antibiotics 
will continue to be available with nil repeats.   

• These changes are intended  to encourage clinicians to prescribe antibiotic repeats 
only when clinically indicated, thus reducing inappropriate prescribing and 
increasing quality use of antibiotic medicines. 

Antimicrobial Use and Resistance (AURA)
Antimicrobial Resistance and Stewardship – in practice

https://www.safetyandquality.gov.au/publications-and-resources/resource-library/aura-2017-second-australian-report-antimicrobial-use-and-resistance-human-health Slide 12



Principles of Antimicrobial Therapy
Hospital NAPS 2018

https://irp-cdn.multiscreensite.com/d820f98f/files/uploaded/Hospital%20NAPS%20Public%20Report%20-%202018.pdf
Slide 13
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Findings of the 2018 Hospital NAPS: There were improvements in three key indicators of appropriateness of antimicrobial prescribing monitored by Hospital NAPS:   Documentation of indication increased to 80.3%, in 2018 compared with 70.0% in 2013 Documentation of review or stop date increased to 45.2%, compared with 34.8% in 2015 when this indicator was first reported Proportion of surgical prophylaxis given for greater than 24 hours decreased to 28.0% in 2018, compared with 41.1% in 2013 Whilst these improvements are encouraging there are a number of concerning patterns in regard to other aspects of appropriateness of antimicrobial prescribing: Compliance with Therapeutic Guidelines: or local guidelines, declined from 72.1% in 2013 to 67.7% in 2018 here was minimal improvement in overall appropriateness of prescribing from 2013 to 2018 (75.8% to 77.7%) And as you can see, the main reason for inappropriate prescribing was spectrum of antimicrobial selected was too broad.



Antimicrobial Resistance and Stewardship – in practice
Hospital NAPS 2018

https://irp-cdn.multiscreensite.com/d820f98f/files/uploaded/Hospital%20NAPS%20Public%20Report%20-%202018.pdf Slide 14
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The five most commonly prescribed antimicrobials in Australian hospitals participating in NAPS in 2018 were: cefazolin, ceftriaxone, amoxicillin–clavulanic acid, piperacillin– tazobactam and metronidazole The antimicrobials with the highest rates of inappropriate prescribing in Australian hospitals participating in NAPS in 2018 were: cefalexin, cefazolin, azithromycin, amoxicillin–clavulanic acid, and metronidazole •At a local level, organisation may use NAPS data to guide AMS interventions, focusing on reviewing use of these broad spectrum agents which are commonly used. This ties into other AMS strategies including formulary restrictions.



Antimicrobial Resistance and Stewardship – in practice
Hospital NAPS 2018

https://irp-cdn.multiscreensite.com/d820f98f/files/uploaded/Hospital%20NAPS%20Public%20Report%20-%202018.pdf Slide 15
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However, there is some literature that suggests condition based AMS interventions are more successful in achieving sustained behaviour change and improvement in prescribing – so focussing on an area that locally is an issue, eg respiratory conditions, and using this as a targeted AMS intervention may have sustained AMS benefits compared to targeting just Ceftriaxone or Piptaz prescriptions. PASSIVE education not just prescriptive recommendationsThe five most common indications for prescribing antimicrobials in Australian hospitals that contributed to NAPS in 2018 were: surgical prophylaxis, community-acquired pneumonia, medical prophylaxis, cystitis, and cellulitis/erysipelas The highest proportions of prescriptions assessed as inappropriate in Australian hospitals participating in NAPS in 2018 were for: chronic obstructive pulmonary disease (COPD), surgical prophylaxis, non-surgical wound infections, community acquired pneumonia and cystitis



Antimicrobial Resistance and Stewardship – in practice
AMR – a New Issue?
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In an interview shortly after winning the Nobel Prize in 1945 for discovering penicillin, Alexander Fleming said: “The thoughtless person playing with penicillin treatment is morally responsible for the death of the man who succumbs to infection with the penicillin-resistant organism.”



Antimicrobial Resistance and Stewardship – in practice
Why AMS is important
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• Very few antibiotics have been 
developed in the last 20 years
– Financial incentive

• Most ‘new’ antibiotics are 
variations of existing antibiotics

• Only 5 novel classes have been 
developed in the last 20 years.
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So why can’t new antibiotics be developed to tackle resistance? Well they can but there are reasons why this is a very slow and complex process. Many pharmaceutical companies have stopped developing antibiotics over the last 20 years, The reason for this decline is that antibiotics, in particular, are extremely expensive and resource-intensive to develop.  The cost to bring an antibiotic to market has been suggested to be somewhere between 500 and 900 million dollars. In the context of return on investment for a company - Infections are acute conditions – short term use. Whereas chronic conditions like diabetes, drugs are likely to be used for many years if not lifelong, so better financially to invest in this space. This also in turn has an affect on cost of drugs once in the market and influences treatment options empirically. Once new antibiotics are approved, they are used sparingly to preserve effectiveness and slow the development of further resistance. While this makes sense for public health, it doesn’t support the level of investment needed to maintain a robust antibiotic pipeline. In recent years, a number of antibiotic-focused biotechs have declared bankruptcy or exited this space, despite having successfully developed new antibiotics, due to the lack of commercial sustainability, resulting in the loss of valuable expertise and resources.Next-generation antibiotics are vital for humanity there are too few antibiotics in clinical development to meet current and anticipated needs



• In July 2020, more than 20 leading biopharmaceutical companies announced  the AMR Action Fund that will invest in developing 
innovative antibacterial treatments. 
– The Fund aims to bring 2-4 new treatments to patients by 2030. 

• Recent bankruptcies have shown how small antibiotics companies struggle to survive in the current market environment. 
– The process of getting new drugs to market is cost intensive as new antibacterial treatments have to be underpinned with 

rigorous data that are derived from a series of complex and costly clinical trials to demonstrate their advantages over existing
treatment regimens.

• The AMR Action Fund will invest, through equity or debt, in small companies developing innovative antibacterial treatments that 
target existing public health priorities. 

• The WHO review of the clinical antibiotic pipeline identifies a number of potential investment candidates. 
– Currently, there are only 32 antibacterial treatments, in clinical development, targeting the WHO’s list of priority pathogens and 

of these, only 6 fulfil at least one of the innovation criteria as defined by WHO. 

• The latest WHO review of the preclinical pipeline revealed that new and innovative approaches are emerging in the development 
of antibacterial agents; of the 252 antibacterial agents that were in preclinical development, over one-third were non-traditional 
products.
– The next WHO clinical pipeline review will expand to include non-traditional products such as phages and other new innovative 

approaches to overcome antibacterial resistance. 

Antimicrobial Resistance and Stewardship – in practice
WHO –AMR Action FUND

https://www.who.int/news-room/detail/09-07-2020-addressing-the-crisis-in-antibiotic-development Slide 18
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In July 2020, more than 20 leading biopharmaceutical companies announced  the AMR Action Fund that will invest in developing innovative antibacterial treatments. The Fund aims to bring 2-4 new treatments to patients by 2030. This initiative is a significant step towards addressing the current crisis in antibacterial treatment development.Recent bankruptcies have shown how small antibiotics companies struggle to survive in the current market environment..The AMR Action Fund will invest, in small companies developing innovative antibacterial treatments that target existing public health priorities. TThe WHO review of the clinical antibiotic pipeline identifies a number of potential investment candidates. Currently, there are only 32 antibacterial treatments, in clinical development, targeting the WHO’s list of priority pathogens and of these, only 6 fulfil at least one of the innovation criteria as defined by WHO. next WHO clinical pipeline review will expand to include non-traditional products such as phages and other new innovative approaches to overcome antibacterial resistance. The launch of the AMR Action Fund represents an important step towards revitalizing antibacterial drug development and also creates the opportunity to address the much needed reforms of the current procurement and reimbursement systems for new treatments. 

http://www.amractionfund.com/
http://www.amractionfund.com/
https://web-prod.who.int/publications/i/item/prioritization-of-pathogens-to-guide-discovery-research-and-development-of-new-antibiotics-for-drug-resistant-bacterial-infections-including-tuberculosis
https://web-prod.who.int/publications/i/item/WHO-EMP-IAU-2019.12


• In general, the impact or consequences of medications are limited to the patient taking them
– Adverse Effects individual specific

• Antimicrobials are different!
– Use of antimicrobials has an impact not just for the patient using them but the global community as well

Antimicrobial Resistance and Stewardship – in practice
Antimicrobials are Unique

Slide 19Australian Commission on Safety and Quality. (2019). Antibiotic Awareness Week 2019 - PowerPoint Presentation. Retrieved from 
https://www.safetyandquality.gov.au/publications-and-resources/resource-library/antibiotic-awareness-week-2019-powerpoint-presentation



• Consider benefits versus harms of antimicrobial therapy

– Direct Adverse Effects:
– Non–immune-mediated, pharmacologically predictable reactions e.g. diarrhoea, nausea
– Immune-mediated non-severe delayed reactions e.g. rash
– Severe or life threatening immune-mediated hypersensitivity reactions e.g. anaphylaxis, SCAR

Always check if a patient has a history of antimicrobial hypersensitivity

– Indirect Adverse Effects:
– Effects on both commensal and environmental flora
– Antibiotics disrupt the microbiome

 problems ranging from mild yeast infections (eg thrush) through to more serious infections (e.g. 
Clostridium difficile).

– Antibiotics can lead to the development of resistance 
 increased risk of colonisation or infection with a drug-resistant pathogen

Antimicrobial Resistance and Stewardship – in practice
Risk vs Benefit
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All antimicrobials can cause adverse effects, so consider the benefit–harm profile when deciding whether to prescribe an antimicrobialDirect adverse effectsAdverse drug reactions to antimicrobials are most commonly non–immune-mediated, pharmacologically predictable reactions (eg nausea, vomiting, diarrhoea) or immune-mediated nonsevere delayed reactions (eg maculopapular rash), which do not necessarily preclude further use of the drug.However, occasionally the reaction is a severe or life-threatening immune-mediated hypersensitivity reaction, which can be immediate (eg anaphylaxis) or delayed (eg drug rash with eosinophilia and systemic symptoms [DRESS], Stevens–Johnson syndrome / toxic epidermal necrolysis [SJS/TEN]), and subsequent exposure to the drug could be fatal. Always check if a patient has a history of hypersensitivity before prescribing an antimicrobial.Indirect effect on both commensal and environmental flora, and the disruption of the micorbiomeCandida species are normal flora in the gastrointestinal and genitourinary tracts, but antibiotic therapy disrupts the normal flora, and infection caused by Candida species can develop (eg a local mucocutaneous infection such as oropharyngeal or vulvovaginal candidiasis, or invasive infection in immunocompromised or critically ill patients).Clostridium difficile is a common cause of healthcare-associated and antibiotic-associated diarrhoea. Impairment of the normal defence mechanisms (including the disruption of host gastrointestinal tract flora by most antibiotics, proton pump inhibitors, or immunosuppressive drugs) may result in colonisation of the gastrointestinal tract with C. difficile. A proportion of colonised patients progress to develop C. difficile infection. Minimising exposure to antibiotics reduces the risk of developing C. difficile infection.Antimicrobial use is associated with an increased risk of colonisation or infection with a drug-resistant pathogen. For example, acquisition of vancomycin-resistant enterococci (VRE) has been associated with previous treatment with antimicrobials, particularly vancomycin and cephalosporins. The risk of colonisation with methicillin-resistant Staphylococcus aureus (MRSA) has been correlated with the frequency and duration of prior antibiotic therapy, particularly quinolones and cephalosporins.



Antimicrobial Resistance and Stewardship – in practice
“ONE HEALTH”

https://www.who.int/campaigns/world-antibiotic-awareness-week/infographics/en/
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This indirect adverse effects ties into the ONE health approach – antibiotic use in agriculture, human health and veterinary practices can influence AMR trends because we know Antibiotic resistance can spread by many vectors. ABx are actually used more frequently in animals than man Used for Growth promotion Prophylaxis as well as for Treatment of infectionConcerns include the passage of ABx resistant bacteria through the food chain to man



Antimicrobial Stewardship isn’t about “not using antimicrobials” but rather “identify that 
small group of patients who really need antibiotic treatment and then explain, reassure 
and educate the large group of patients who don’t” 

• Stewardship means to protect something
• AMS is a systematic approach to optimising the use of antimicrobials
• Goals of AMS are to:

‒ improve patient outcomes / patient safety
‒ reduce antimicrobial resistance
‒ reduce costs.

• AMS works hand-in-hand with infection prevention and control, and environmental 
cleaning strategies

Antimicrobial Resistance and Stewardship – in practice
AMS in Australia

https://www.safetyandquality.gov.au/our-work/clinical-care-standards/antimicrobial-stewardship-clinical-care-standard/ Slide 22
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Antimicrobial management or stewardship programs have been developed in response to the need to reduce unnecessary and inappropriate antimicrobial use. They are part of a broader system for infection prevention and control to minimise resistance. Antimicrobial Stewardship isn’t about “not using antimicrobials” but rather “identify that small group of patients who really need antibiotic treatment and then explain, reassure and educate the large group of patients who don’t” An AMS program alone is not sufficient to control resistance. To be effective a program needs to be established in conjunction with a comprehensive infection prevention and control program that includes hand hygiene, standard and transmission based precautions and cleaning and disinfection.  Successful antimicrobial stewardship requires executive support and clinical leadership as well as team work between prescribers, pharmacists and nurses.

https://www.safetyandquality.gov.au/our-work/clinical-care-standards/antimicrobial-stewardship-clinical-care-standard/


• In hospitals, the incidence of MRO has been correlated with the use of broad-
spectrum antimicrobials. 
– Third-generation cephalosporins and the prevalence of ESBL-producing 

organisms

• Association at the individual level 
– longstanding changes to an individual’s microorganisms (microbiome)

• Persistence of antimicrobial resistance
– Once resistant organisms have been introduced into a particular setting, they 

may persist even if the selective pressure of inappropriate antimicrobial use is 
removed.

– This can make it difficult to prove that a reduction in the use of antimicrobials will 
result in a concomitant decrease in AMR, and reflects the complexity of 
resistance emergence, transmission and persistence.

– Additionally, even if antimicrobial use at one institution is effectively managed, 
frequent movement of patients between institutions, and lapses in infection 
prevention and control practices, can reintroduce resistant organisms. 

– This highlights the importance of a multifaceted approach to minimising AMR, 
including robust infection control management and AMS activities.

Antimicrobial Stewardship in Australian Health Care
Antimicrobial Resistance and Stewardship – in practice

https://www.safetyandquality.gov.au/sites/default/files/migrated/AMSAH-Book-WEB-COMPLETE.pdf Slide 23
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In hospitals, the incidence of resistant organisms has been correlated with the use of broad-spectrum antimicrobials. Increasing use of fluoroquinolones lead to resistance in Pseudomonas aeruginosaPrevalence of methicillin resistant S. aureus (MRSA) associated with broad-spectrum antimicrobial useThird-generation cephalosporins and the prevalence of ESBL-producing organismsAssociation at the individual level –longstanding changes to an individual’s resident microorganisms (their microbiome), significantly reducing microbial diversity and promoting overgrowth of antimicrobial-resistant organismsLonger duration/multiple courses of antimicrobial therapy are associated with higher rates of resistance. Persistence of antimicrobial resistanceOnce resistant organisms have been introduced into a particular setting, they may persist even if the selective pressure of inappropriate antimicrobial use is removed.This can make it difficult to prove that a reduction in the use of antimicrobials will result in a concomitant decrease in AMR, and reflects the complexity of resistance emergence, transmission and persistence.Additionally, even if antimicrobial use at one institution is effectively managed, frequent movement of patients between institutions, and lapses in infection prevention and control practices, can reintroduce resistant organisms. The prevalence of observed antimicrobial-resistant organisms in a particular setting will therefore not only reflect antimicrobial use in that setting, but will also be influenced by the types of organisms present, the rate of introduction of new resistant bacterial clones and how readily those clones spread. This highlights the importance of a multifaceted approach to minimising AMR, including robust infection control management and AMS activities.



• In a meta-analysis - AMS activities in hospitalised patients: 
– Reduced AMR rates by 34% (incidence rate ratio [IRR] 0.66; 95% confidence interval 

[CI] 0.47, 0.93; P = 0.02) 

– Reduced C. difficile colonisation by 62% (IRR 0.38; 95% CI 0.23, 0.65; P < 0.001)

– Were more effective in reducing AMR among gram-positive bacteria 
(43% reduction) than gram-negative bacteria (28% reduction); 
– MRSA (49% reduction; IRR 0.51; 95% CI 0.33, 0.80)

– carbapenem-resistant gram-negative bacteria (48% reduction; IRR 
0.52; 95% CI 0.32, 0.84)  

– Did not appear to be effective in reducing vancomycin-resistant 
enterococci rates. 

• Studies have demonstrated that reducing the overall use of 
antimicrobials, combined with improved infection control precautions, 
reduces the incidence of nosocomial C. difficile infection.
– Restricting use of antibiotics deemed high risk for C. difficile infection 

has been associated with significant reductions in targeted antibiotics 
and C. difficile infection rates.

– The 2017 Cochrane review of interventions to improve antimicrobial 
prescribing in hospitalised patients reported an association of planned 
AMS interventions with a consistent reduction in C. difficile infection 
(median –48.6%; interquartile range –80.7% to –19.2%).

Antimicrobial Stewardship in Australian Health Care
Antimicrobial Resistance and Stewardship – in practice

https://www.safetyandquality.gov.au/sites/default/files/migrated/AMSAH-Book-WEB-COMPLETE.pdf Slide 24
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Presentation Notes
In a meta-analysis - AMS activities in hospitalised patients:  Reduced AMR rates by 34%, Reduced C. difficile colonisation by 62%, Were more effective in reducing AMR especially among MRSA carbapenem-resistant gram-negative bacteriaStudies have demonstrated that reducing the overall use of antimicrobials, combined with improved infection control precautions, reduces the incidence of nosocomial C. difficile infection.Restricting use of antibiotics deemed high risk for C. difficile infection such as clindamycin or piperacillin-tazobactam,  has been associated with significant reductions in targeted antibiotics and C. difficile infection rates. This was supported by findings in a 2017 Cochrane review



Antimicrobial Stewardship in Australian Health Care
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https://www.safetyandquality.gov.au/sites/default/files/migrated/AMSAH-Book-WEB-COMPLETE.pdf Slide 25

• It is important to consider the drivers behind behaviour, and to 
target interventions and messages accordingly

• Organisational culture 
– Different cultural factors, encompassing how the 

organisation operates and communicates, may influence 
the success of an AMS program. 

• Cultural factors that may support successful AMS include
– Management and workforce

– endorsement and recognition from management
– engagement of clinical leaders  
– institutional buy-in 
– awareness of, or practical access to, antimicrobial 

prescribing guidelines and resources 
– Communication – collaborative styles of communication 
– Relationships – respectful and trusting  – collegial and 

collaborative  – multidisciplinary engagement  
– Conflict management – leadership support – direct 

communication with those who resist change.

Presenter
Presentation Notes
An organisation’s AMS program is most effective and best supported when it resides within the patient safety and quality improvement governance structure, and is incorporated into the organisation’s safety and quality strategic plan. Safety is addressed through promoting care that avoids preventable harm, and quality of care is pursued through continuous measurement, evaluation and striving to improve. This moves antimicrobial prescribing and use from an issue that might be considered to be pertinent to only microbiologists and infectious diseases physicians to one that is owned by all involved in the prescribing pathway. It is important to consider the drivers behind behaviour, Factors influencing antimicrobial prescribing behaviour and to target interventions and messages accordinglyOrganisational culture and hierarchy and engaging senior clinics in guideline development and to champion AMS initiatives has been demonstrated to improve practice.Ensuring collaborative communication and relationships and understanding these factors, and how they might relate to the local context, can help AMS teams to tailor interventions to change antimicrobial prescribing behaviour in their workplace



Clinical Excellence Commission
Recommendation 3:  Focus on interventions which build relationships of inter- and 
intra-disciplinary support, and which break down cultural, social and political 
barriers to appropriate antibiotic prescribing. 

• The vast majority of antimicrobial prescriptions in hospitals are written by junior doctors, 
however it is the senior-level clinicians who are providing either direct instruction or bearing 
indirect influence over antimicrobial decision-making.

• Due to a strong perception of disempowerment amongst junior prescribers, the 
engagement of senior clinicians is absolutely critical in attempting to change antimicrobial 
prescribing practice. 

Antimicrobial Resistance and Stewardship – in practice
Prescribing Behaviour - Barriers

Slide 26

HARC Scholarship report – Modifying antibiotic prescribing behaviours: exploring 
innovative antimicrobial stewardship interventions and the science behind their success, 
Kate Callaghan CEC April 2016

Presenter
Presentation Notes
Understanding these barriers is important  - the NSW Clinical Excellence Commission highlights the need to focus on interventions which build relationships of inter- and intra-disciplinary support, and which break down cultural, social and political barriers to appropriate antibiotic prescribing. The vast majority of antimicrobial prescriptions in hospitals are written by junior doctors, however it is the senior-level clinicians who are providing either direct instruction or bearing indirect influence over antimicrobial decision-making.Due to a strong perception of disempowerment amongst junior prescribers, the engagement of senior clinicians is absolutely critical in attempting to change antimicrobial prescribing practice. Efforts need to be made within individual facilities and healthcare units to deconstruct some of the hierarchical and ‘prescribing etiquette’ barriers which have been shown to stifle important discussions about antimicrobial practice. 
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Presenter
Presentation Notes
There is plenty of literature that describe the emotional, cognitive and social factors that drive antimicrobial prescribing. For example, ‘Sub-optimal’ antibiotic use was found to be perceived as a realistic and practical choice within the ‘social world’ of the hospital. The universal threat of antimicrobial resistance appears to be less motivating than social risks, (including the peer-based hierarchy and reputational consequences of ‘not doing enough’) and emotional pressures to ‘do everything possible’ for a patient or their family. A wide variety of social, cultural and political factors emerged as prominent themes in determining antimicrobial prescribing behaviors. These included risk, fear, uncertainty, time-pressure, benevolence, habit, peer-influence/social norms, hierarchies and the localisation of prescribing practices. Consumerism and ‘complaints culture’ - Patients’ expectations , Fear of litigation/ complaints if expectations are not metPriorities, team dynamics and the medical hierarchy - Antibiotic decisions were not prioritized as other clinical decisions were deemed of greater importanceMythical properties of intravenous antibiotics: ‘iv anything is better than oral… Majority of participants described a belief in both themselves and patients that iv antibiotics held additional potency over oral antibiotics



Antimicrobial Resistance and Stewardship – in practice
Prescribing Behaviour - Enablers

Debra A Goff, Ravina Kullar, Can the Perfect Handshake Hold the Key to Success and Sustainability of Antimicrobial Stewardship Programs?, Clinical Infectious Diseases, Volume 
70, Issue 11, 1 June 2020, Pages 2333–2335, https://doi.org/10.1093/cid/ciz699 Slide 28
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Presentation Notes
Building the relationships breaks down these barriers – recent articles published in the Clinical infectious diseases journal highlights the sustainability of handshake stewardship. Concept Handshake Stewardship as an in-person approach and that A handshake represents bringing people together, including adversaries, conveying trust, respect, balance, and equality. In the work environment, people often base their initial opinions of others off this gesture, the “perfect” handshake as one that gives colleagues the idea that you are trustworthy, confident, driven, and prepared. It highlights that the communication skills necessary to succeed at AMS are very different to usual clinical communication skills -  in general AMS recommendations and interventions are made to physicians who are not seeking advice. It is easy to dismiss the AMS clinical when there is no professional relationship. Similar to unwanted telemarketing calls, there is no sense of obligation to talk to a person they have not built a trusting relationship with, let alone listen to what they have to say.  This again reinforces the importance of clinician engagement in successful AMS programs. But it is important to note that interventions must be tailored to professional identities of different medical specialists in order to change the culture of antimicrobial prescribing

https://doi.org/10.1093/cid/ciz699
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It is important to listen to the opinions and fears of those affected stakeholders to avoid the recalcitrance that leads to noncomplianceAs this article by Sartell describes, Despite evidence supporting the effectiveness of best practices of infection prevention and management, many surgeons worldwide fail to implement them. Evidence-based practices tend to be underused – ideally, identifying a leader to serve as a champion within the surgical department may be important. The “surgeon champion” can integrate best clinical practices of infection prevention and management, drive behaviour change in their colleagues, and interact with both infection control teams in promoting antimicrobial stewardship.This idea of collective leadership is important to effect change in healthcare, creating a sense of importance surrounding the issue– engaging with key stakeholders from all disciplines and departments and ensure that organizational leaders who can endorse, promote and drive implementation and change within the hospital are involved. And allowing for feedback from all users to continuously improve the delivery of patient care and achieve the ANS objective



National Safety and Quality Health 
Service Standards

Standard 3: Preventing and Controlling 
Healthcare-Associated Infections

The number of hospitals with AMS increased from 
36% in 2010 to 98% in 2015

Formularies restricting use of broad-spectrum 
antimicrobials increased from 41% to 86%

Inappropriate use of antimicrobials decreased by 
12.6%

Antimicrobial Resistance and Stewardship – in practice
AMS in Australia

Australian Commission on Safety and Quality in Health Care. National Safety and Quality 
Health Service Standards. 2nd ed. Sydney: ACSQHC; 2017 

Slide 30



Antimicrobial Stewardship Clinical Care Standard 

• Describes best-practice in antibiotic prescribing:
1. Urgent treatment of severe infection
2. Appropriate investigations collected (preferably before antibiotics)
3. Information given to patient about diagnosis
4. Prescribing as per Therapeutic Guidelines: Antibiotic (or other local 

guidelines)
5. Information given to patient about treatment
6. Documentation of treatment plan in the record
7. Narrowing of broad-spectrum empiric treatment when appropriate
8. Investigations reviewed in a timely way
9. Surgical prophylaxis in accordance with guidelines

Antimicrobial Resistance and Stewardship – in practice
AMS in Australia

https://www.safetyandquality.gov.au/our-work/clinical-care-standards/antimicrobial-stewardship-clinical-care-standard/ Slide 31

Presenter
Presentation Notes
Clinical Care standard is currently under review and an update will be released by late 2020 or early 2021.1 A patient with a life-threatening condition due to a suspected bacterial infection receives prompt antibiotic treatment without waiting for the results of investigations.2 A patient with a suspected bacterial infection has samples taken for microbiology testing as clinically indicated, preferably before starting antibiotic treatment.3 A patient with a suspected infection, and/or their carer, receives information on their health condition and treatment options in a format and language that they can understand. 4 When a patient is prescribed antibiotics, whether empirical or directed, this is done in accordance with the current version of the Therapeutic Guidelines1 (or local antibiotic formulary). This is also guided by the patient’s clinical condition and/or the results of microbiology testing.5 When a patient is prescribed antibiotics, information about when, how and for how long to take them, as well as potential side effects and a review plan, is discussed with the patient and/or their carer.6 When a patient is prescribed antibiotics, the reason, drug name, dose, route of administration, intended duration and review plan is documented in the patient’s health record. 7 A patient who is treated with broad-spectrum antibiotics has the treatment reviewed and, if indicated, switched to treatment with a narrow-spectrum antibiotic. This is guided by the patient’s clinical condition and the results of microbiology tests. 8 If investigations are conducted for a suspected bacterial infection, the responsible clinician reviews these results in a timely manner (within 24 hours of results being available) and antibiotic therapy is adjusted taking into account the patient’s clinical condition and investigation results. 9 If a patient having surgery requires prophylactic antibiotics, the prescription is made in accordance with the current Therapeutic Guidelines1 (or local antibiotic formulary), and takes into consideration the patient’s clinical condition. 

https://www.safetyandquality.gov.au/our-work/clinical-care-standards/antimicrobial-stewardship-clinical-care-standard/
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https://www.safetyandquality.gov.au/our-work/clinical-care-standards/antimicrobial-stewardship-clinical-care-standard/ Slide 32

Pre-prescription Post-prescription

Formulary management Direct patient input e.g. AMS Round 

Restriction System Audit and Feedback 

Guidelines Monitor appropriateness – National Antimicrobial 
Prescribing Survey (NAPS)

Education Monitor utilisation – National Antimicrobial 
Utilisation Surveillance Program (NAUSP)

Antibiograms (susceptibility of 
microogranisms to antimicrobials)

Education

Selective reporting of susceptibility 
testing

Electronic solutions - eMeds – automatic stops

Confirming patient’s allergy status IV to Oral switch

Presenter
Presentation Notes
Essential elements of an antimicrobial stewardship program include: Use of treatment guidelines that take into account local microbiological susceptibility patterns An antibiotic formulary that includes restricting board spectrum and later generation antimicrobials to patients in whom use is clinically justified Selective reporting of susceptibility testing consistent with hospital treatment guidelines Monitoring and auditing antibiotic usage Reviewing antibiotic prescribing with intervention and feedback to prescribers. The Australian Commission on Safety and Quality in Health Care recommends six essential strategies for effective antimicrobial stewardship in hospitals.1. Providing access to and implementing clinical guidelines consistent with Therapeutic Guidelines: Antibiotic that take into account local microbiology and antimicrobial susceptibility data [Note 2].2. Implementing formulary restriction and approval systems that include restricting broad-spectrum and later-generation antimicrobials to patients in whom their use is clinically justified [Note 3].3. Reviewing antimicrobial prescribing, with intervention and direct feedback to the prescriber.4. Implementing point-of-care interventions (including directed therapy, intravenous to oral switch and dose optimization).5. Ensuring that the clinical microbiology service:provides guidance and support for optimal sample collectiontargets reporting of clinically meaningful pathogens and their susceptibilitiesuses selective reporting of susceptibility test resultsgenerates location-specific antimicrobial susceptibility reports (antibiograms) annually.6. Monitoring antimicrobial use and outcomes, and reporting to clinicians and management.     Measuring the appropriateness of antimicrobial prescribing is a key focus of antimicrobial stewardship programs. The National Centre for Antimicrobial Stewardship (NCAS) coordinates and delivers the National   Antimicrobial Prescribing Survey (NAPS), a standardised auditing tool to assess the appropriateness of local antimicrobial prescribing.Ongoing review of antimicrobial stewardship programs should be undertaken to assess the impact of interventions.

https://www.safetyandquality.gov.au/our-work/clinical-care-standards/antimicrobial-stewardship-clinical-care-standard/


Antimicrobial Stewardship – not just for hospitals
• In the community 

– General Practice
– Not prescribing antibiotics for colds and flu
– Delayed prescribing
– Shared decision making
– Public declarations in the practice about conserving antibiotics

– Pharmacies 
– Offering symptomatic support for cold and flu

• In the home 
– Not taking antibiotics that haven’t been prescribed for you
– Discarding old antibiotic medicines appropriately

• In industry 
– Investing in research and development for antimicrobials 

Antimicrobial Resistance and Stewardship – in practice
AMS in Australia

https://www.safetyandquality.gov.au/our-work/clinical-care-standards/antimicrobial-stewardship-clinical-care-standard/ Slide 33
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Presentation Notes
Community-based practitioners can use many strategies to optimise antimicrobial prescribing. Efforts to avoid antibiotic use for infections when the likelihood of benefit is low (eg upper respiratory tract infections), or selection of narrow-spectrum antibiotics rather than broad-spectrum antibiotics (where possible), can have a major impact on population-wide antimicrobial consumption. Continued improvements in this area are likely to positively impact antimicrobial resistance over time.Importantly, community-based practitioners can also have a positive influence on the beliefs of individual patients and the broader community about antimicrobial use and antimicrobial resistance. Delayed prescribing – if a patient is insistent on receiving antibiotics, offering a script but suggesting that it should not be dispensed unless symptoms worsen or fail to improve after a specified timeShared decision making – providing information to patients about each management option and arriving at a shared decision that incorporates the patient values and preferencesPublic declarations in the practice about conserving antibiotics – for example, having signs in the waiting room 

https://www.safetyandquality.gov.au/our-work/clinical-care-standards/antimicrobial-stewardship-clinical-care-standard/


Antimicrobial Stewardship – not just for hospitals

Antimicrobial Resistance and Stewardship – in practice
AMS in Australia

eTG Slide 34



Antimicrobial Resistance and Stewardship – in practice
AMS in Australia

https://www.tg.org.au/news/antibiotic-summary-table/ Slide 35

https://www.tg.org.au/news/antibiotic-summary-table/


Antimicrobial Resistance and Stewardship – in practice
AMS – Endorsed Recommendations

Slide 36https://www.choosingwisely.org.au/recommendations?q=&organisation=&medicineBranch=&medicalTest=&medicineTreatment=2854&conditionSymptom=

https://www.choosingwisely.org.au/recommendations?q=&organisation=&medicineBranch=&medicalTest=&medicineTreatment=2854&conditionSymptom


• There are often high rates of antibiotic use in residential aged-care facilities. 

• Care providers can implement organisation-wide antimicrobial stewardship activities to promote safe and effective use 
of antimicrobials for residents. 

• These activities should complement good infection prevention and control strategies, and support the efforts of 
general practitioners who care for residents.

• Examples of antimicrobial stewardship activities in residential aged-care facilities include:
– educating staff about antibiotic resistance and antimicrobial stewardship, viral versus bacterial infections, and 

recognition of suspected infection
– providing information for residents and families about infection prevention and antibiotic use
– participating in audit activities such as the Aged Care National Antimicrobial Prescribing Survey

Antimicrobial Resistance and Stewardship – in practice
AMS in Australia

Slide 37



• Antimicrobial Stewardship 

MIND ME

Antimicrobial Resistance and Stewardship – in practice
AMS in a nutshell – a balance

Slide 38

Risk of toxicity and adverse drug 
reactions

Presenter
Presentation Notes




•The Antimicrobial Creed - MINDME
–Microbiology guides therapy (wherever possible)
– Indications should be evidence-based
–Narrowest spectrum therapy required
–Dosage individualised to the patient and appropriate to the site and type 

of infections

–Minimise duration of therapy
–Ensure monotherapy where appropriate

Antimicrobial Resistance and Stewardship – in practice
General Prescribing Principles

Slide 39

Presenter
Presentation Notes
When microbiological testing is indicated, collect samples for testing before the first dose of antimicrobialWhat are the likely organisms causing the infection?What is the local resistance pattern?Is the patient at risk of multi-resistant organisms?Review empirical therapy OFTENAre antibiotics still required?Can antibiotics be de-escalated?Check microbiology and use this to guide therapy (Directed therapy)



Antimicrobial Resistance and Stewardship – in practice
Appropriate Prescribing

Wilson, H. L., Daveson, K., & Mar, C. B. (2019). Optimal antimicrobial duration for common bacterial infections. Australian Prescriber, 42(1), 5. doi:10.18773/austprescr.2019.001
Slide 40



Antimicrobial Resistance and Stewardship – in practice
Appropriate Prescribing – Pharmacy perspective

Cherie Chu, PharmD, Louis Lteif, PharmD, and Nicole Young, PharmD. The Daniel K. Inouye College of Pharmacy Scripts Obesity: The Drug Dose Debate.  Hawaii J Med Public 
Health. 2017 Jun; 76(6): 162–165. Slide 41

Deliver the correct DRUG for the BUG

At the correct CONCENTRATION

To the SITE of infection

Presenter
Presentation Notes
So Pharmacokinetics describes the movement of drug through the body over time – influenced by absorption, distribution ,metabolism and excretion, leading to drug concentration at the target sites. Physiological factors which can influence this include gastrointestinal conditions, drug/food interactions, renal function, volume of distribution and the site of infection. Drug factors which can influence this include lipophilicity of the drug, bioavailability and protein bindingPharmacodynamics is the study of effect – so efficacy and toxicity – once the drug has reached a specified site of action. In the case of antimicrobials, this is the ability to kill or inhibit antimicrobial growth once at the site of infection.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Chu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28607835
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lteif%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28607835
https://www.ncbi.nlm.nih.gov/pubmed/?term=Young%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28607835
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5458583/


• Nurses and midwives make up more than half of the 
Australian health workforce and are involved in all aspects of 
patient care.

• Nurses are a constant in the patient journey and advocate for 
patients, and their contribution to patient safety and quality of 
care is acknowledged

• Examples include:
– recognising signs of sepsis
– assessing infection risk and making decisions about 

precautions to be put in place
– implementing standard and transmission based 

precautions and practices to prevent infections associated 
with invasive medical devices

– administering antimicrobials safely
– monitoring patient responses
– educating patients and their carers about safe and 

appropriate medication use.

Nurses and midwives can play a significant role in AMS 
by embedding AMS principles into routine practice

Nurses - Under-utilised AMS Resource
Antimicrobial Resistance and Stewardship – in practice

Slide 42

Presenter
Presentation Notes
Nurses and midwives make up more than half of the Australian health workforce and are involved in all aspects of patient care.Nurses and midwives apply a person-centred and holistic approach to their practice. They are a constant in the patient journey and advocate for patients, and their contribution to patient safety and quality of care is acknowledgedExamples include:recognising signs of sepsisassessing infection risk and making decisions about precautions to be put in placeimplementing standard and transmission based precautions and practices to prevent infections associated with invasive medical devicesadministering antimicrobials safelymonitoring patient responseseducating patients and their carers about safe and appropriate medication use.Nurses and midwives can play a significant role in AMS by embedding AMS principles into routine practice.



Nurses: Under-utilised AMS Resource
Antimicrobial Stewardship

https://www.acipc.org.au/wp-content/uploads/2017/07/20170622_ACIPC_Position_Statement-
_AMS_-Final.pdf

https://www.safetyandquality.gov.au/sites/default/files/migrated/AMSAH-Book-WEB-COMPLETE.pdf

Presenter
Presentation Notes
Infection control practitioners bring specific expertise and should be part of a multidisciplinary antimicrobial stewardship program that is supported by clinicians with professional expertise in antimicrobial use (infectious diseases physicians, pharmacists and microbiologists). This expertise may be provided onsite, or as part of a network or group arrangement.  Infection control practitioners can participate in AMS through:   a patient-centric approach to managing risk. participating in multidisciplinary antimicrobial stewardship committees, educating healthcare workers on infection prevention and control strategies to minimise risk and transmission of antimicrobial resistance, including hand hygiene and safe and appropriate antibiotic use.  And translating information about patient outcomes into educational opportunities – If you engage with and educate colleagues you empower them to promote safe and evidence based patient centred care.Other areas include advising healthcare workers on appropriate specimen collection procedures, different types of microbes and infections, and local resistance patterns.  undertaking surveillance of antimicrobial-resistant organisms, healthcare associated infections, and in some circumstances, surveillance of antimicrobial usage and appropriateness. reporting and providing feedback to teams on surveillance data. 



Antimicrobial Stewardship
Nurses:
Under-utilised AMS Resource

Presenter
Presentation Notes
Nurses play a key role in patient safety and As you can see on this slide which I have kindly borrowed from the QLD Statewide AMS Program, there is a significant Overlap in general day to day nursing activities with AMS models and interventionsEncourage prescribers to:Communicate with the multidisciplinary team, Obtain approval for prescribing protected or restricted antibiotics – this may even be as simple as flagging with your ward pharmacists when someone is one a restricted antibiotic, Obtain cultures before starting therapy , Ensure TDM as requested and be familiar with local guidelines and the Therapeutic Guidelines: AntibioticPrompt a review of antibiotics after 48 hoursCan the patient be switched to a more suitable antibiotic or dose form? e.g. IV to oral switch, Empiric vs Directed – is pathology availableDiscuss your patient’s antibiotic therapy with the pharmacist and Monitor patients for adverse effectsReview AllergiesThis is an important AMS intervention – so many people report an allergy to antibiotics especially penicillins but these might not be true allergies.It is important to acertain and accurately document the nature of the allergy i.e.; What is the name of the penicillin, if known? What happened and how long ago? The specific penicillin involved (was it a single penicillin or a class reaction?) What beta-lactams have been tolerated since? And ensure all documentation is up to date in ieMR – this will effect the antibiotics a patient receives empirically and may result in suboptimal choices if the allergies are not accurate and up to date.



• Antimicrobial allergy is lifelong 
– Antimicrobial allergy is likely to wane over time and many people who report an allergic reaction in childhood are 

able to tolerate the drug as an adult.

• All childhood rashes associated with beta-lactam antibiotics are due to allergy 
– Childhood rashes are commonly caused by a viral infection or a drug–virus interaction rather than drug allergy, 

and are often not reproducible upon a supervised challenge when the patient is well.

• Documented antimicrobial allergies are always true allergies
– In an Australian review of antimicrobial prescribing, up to 20% of documented ‘allergies’ were pharmacologically 

predictable non–immune-mediated adverse reactions (e.g. gastrointestinal intolerance).

• Cephalosporin cross-reactivity in patients allergic to penicillin is around 10%
– Recent reviews have found that overall, only 1 to 2% of patients with a confirmed penicillin allergy have a 

cephalosporin allergy 
– Cefazolin has no common side-chains with other beta lactams so is often tolerated in penicillin or cephalosporin 

allergy*.

Antimicrobial Stewardship
Antibiotic Allergy 4 MYTHS

https://tgldcdp.tg.org.au/viewTopic?topicfile=antimicrobial-hypersensitivity#toc_d1e47

Presenter
Presentation Notes
Immune-mediated penicillin hypersensitivity was historically thought to be due solely to the beta-lactam ring structure that is common to all beta-lactam antibiotics (penicillins, cephalosporins, carbapenems and monobactams). However, recent evidence and clinical experience suggests that most reactions occur in response to antigenic molecules in the R1 side-chain that distinguishes individual penicillins and cephalosporins from one another. Drugs with the same or similar R1 side-chains are more likely to cross-react Cefazolin has no common side-chains with other beta lactams so is often tolerated in penicillin or cephalosporin allergy.



• Discussions with patients should outline:
– The reason for receiving antibiotic therapy
– The name of antibiotic
– How it should be taken and how long it needs to be 

taken for
– Possible side effects of antibiotic and what to do if 

these occur
– Address concerns about antibiotic resistance or 

interactions with the patient’s other medications
– Arrange an interpreter if needed

• An ongoing effort that aims to optimise 
antimicrobial use, in order to: 
– Improve patient outcomes
– Ensure cost-effective therapy
– Minimise the risk of adverse consequences 

(including side effects and antibiotic resistance

• At a Patient Level:
– Optimising antimicrobial therapy by recommending an 

appropriate antimicrobial, dosage and duration
– Recommending IV to PO switch
– Therapeutic Drug Monitoring (TDM)
– Counseling patients and families on appropriate 

antimicrobial use

• At a System Level:
– Planning and implementing AMS programs
– Initiatives e.g. Policies, Procedures, Education
– AMS Ward Rounds (in hospital)

*COMMUNICATION AND COLLABORATION*

ENGAGE, EDUCATE, EMPOWER

Team Work is Essential!
Antimicrobial Stewardship and Antimicrobial Resistance

Presenter
Presentation Notes
But AMS is only successful if we all work together – team work is essential!! We know that working as a team is conducive for better patient outcomes because it allows for different perspectives and skills unique to each healthcare workers role.We should be ensuring that doctors, pharmacists, nurses and the consumers are involved in the discussions surrounding antibiotic use, side effects and duration of treatment.Remember - AMS is An ongoing effort that aims to optimise antimicrobial use, in order to: Improve patient outcomes, Ensure cost-effective therapy and Minimise the risk of adverse consequences (including side effects and antibiotic resistance)



Antimicrobial Resistance and Stewardship – in practice
NPS Antimicrobial Prescribing Courses 

https://learn.nps.org.au/course/index.php?categoryid=79 Slide 47



Antimicrobial Resistance and Stewardship – in practice
Partnering with Consumers

Slide 48
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Providing information to patients / consumers is a critical part of health care.The Commission has prepared patient information brochures relating antimicrobial resistance and Antimicrobial Stewardship https://www.safetyandquality.gov.au/wp-content/uploads/2014/11/Consumer-Factsheet-Antimicrobial-Stewardship-web.pdf and https://www.safetyandquality.gov.au/antimicrobial-use-and-resistance-in-australia/aura-consumers/ �NPS MedicineWise has an excellent range of consumer education material. Here is an example - https://www.nps.org.au/medical-info/consumer-info/antibiotic-resistance-the-facts �



Antimicrobial Resistance and Stewardship – in practice
Partnering with Consumers

Slide 49



• World Antimicrobial Awareness Week (WAAW) 18-24 November every year
– Increase awareness of global antimicrobial resistance (AMR) and to encourage best practices among the general 

public, health workers and policy makers to avoid the further emergence and spread of drug-resistant infections. 

• Following a stakeholder's consultation meeting in May 2020 organized by the Tripartite Organizations (the Food and 
Agriculture Organization of the United Nations (FAO), the World Organisation for Animal Health (OIE) and WHO) the 
scope of WAAW was expanded, changing its focus from "antibiotics" to the more encompassing and inclusive term 
"antimicrobials". 

• Expanding the scope of the campaign to all antimicrobials will facilitate a more inclusive global response 
to antimicrobial resistance and support a multisectoral One Health Approach with increased stakeholder engagement. 

• The slogan for 2020 will be "Antimicrobials: handle with care" applicable to all sectors. 
– The theme for the human health sector for WAAW 2020 is “United to preserve antimicrobials".

Antimicrobial Resistance and Stewardship – in practice
World Antibiotic Awareness Week 2020

https://www.who.int/news-room/events/detail/2020/11/18/default-calendar/world-antimicrobial-awareness-week-2020 Slide 50
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