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LEARNING OBJECTIVES
Principles of Antimicrobial Stewardship in Practice

* Understand the basic AMS Principles
e Discuss the impact of AMR

* Review MINDME

e Highlight AMS In practice Initiatives for Infection Control practitioners
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Understand the basic AMS Principles
Discuss the impact of AMR at a national and global level
Review MINDME principles of antimicrobial prescribing
Highlight AMS in practice initiatives for Infection Control practitioners and nurses
 


What is AMS?
Why Is It important? e v o0 e0coee

NSQHS

STANDARDS

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 Right Right
— Reduce development of multi-resistant organisms duration patient

Right
antibiotic

Antimicrobial

Inappropriate prescribing Is associated with increased Stewardship
adverse effects including:

obial allergy Right time

ca "Ied--..CIostridium Right dose

— Increased healtf carecosts (i.e. length of stay)
— AMR (current and future patlents) .


Presenter
Presentation Notes
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.
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Why is AMS important?

e Antibiotic use contributes to the development of
— Resistance developed from exposure to an antibiotic may affect the patient, but also affects

 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

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

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 replacements

In 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
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Examples of AMR

e Resistance to an antibiotic means the drug I1s no longer effective against
the Iinfecting bacteria

— Intrinsic or acquired -2 selective pressure

e 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

HOT ZONE by Ryan Maddox

Mr. and Mrs. MRSA
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Antibiotic Resistance means the drug is no longer effective against the infecting bacteria, parasites, virus of fungi
In 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 sites
We 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. �
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Antimicrobial Resistance and Stewardship — Hospita
In practice

Antimicroblal Resistance

“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 research
Reducing the incidence of infection through effective sanitation, hygiene and infection prevention measures
Optimizing the use of antimicrobial medicines in human and animal health
Develop 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.
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AMR - Background

« UK’s “O’Nelll Report” — May 2016
— 1stinternational report examining the ECONOMIC
conseguences of AMR

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

e Main recommendations
1. Reduce antimicrobial demand by:

W N

Massive global awareness campaign

Improve hygiene

Reduce unnecessary use of antimicrobials in agriculture and
their dissemination into the environment

lmprove 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
Increase the number of effective antimicrobials

Build a global coalition for action on antimicrobial
resistance

https://www.amr.gov.au/about-amr/amr-australia

DEATHS ATTRIBUTABLE
TO AMR EVERY YEAR

AMR in 2050
Tetanus
60,000
Road traffic
accidents Cancer
1.2 million 8.2 million
AMR now
700,000
(low estimate)
Measles Cholera
130,000 100,000—
120,000
Diarrhoeal
disease Diabetes
1.4 million 1.5 million

Review on

Sources: £ S .
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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 trillion

In 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.
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In “COVID" Context

 Though AMR is a long-established and slow-moving
th reat, It iS nO IeSS dange rous th an the COVI D- 19 This looming global crisis has the potential to be as large or even larger than COVID-19 in terms of deaths and economic
pandemic impacting the world today. '“

. . Projected AMR deaths by 2050
e 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 2050

huge economic and public health costs from a lack of Today
preparedness. 5
— Ultimately, being prepared is more cost-effective In %14
the long run.
o \Whereas the new coronavirus was not known until early 700,000

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

https://www.amractionfund.com/amr-innovation-challenge/f#page-section-1 Slide 8
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Australia’s response to antimicrobial resistance

AUSTRALIAN COMMISSION » AURA
on SAFETY ano QUALITY w HEALTH CARE ol B

AUSTRALIA'S
NATIONAL
ANTIMICROBIAL
RESISTANCE

2ESPOND THREAT 0
RES ’J DING T THE HF‘EA OF STRATEGY

_tll} wastraliam i

AURA 2019

Third Australian report on antimicrobial use
and resistance in human health

Ikepun ol Agriculbare,
"|'l-:|l|.' ||||| :Ill|-| E.mj |||||||||||| |

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.
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Australia’s National Antimicrobial Resistance Strategy - 2020 and Beyond A society in which antimicrobials

are recognised and managed as a

valuable shared resource; and their
efficacy is maintained so that the

» Today, we take them for granted, but before 1941, an e
: : : : environment is protected now and
Infection from even a small cut to the skin could kill. into the future.

* The first patient treated with penicillin was a 43-year-old

English policeman who scratched his face on a rose OUR GC
thorn. Minimise the development and
Cr : : : d of antimicrobial ista
— Within a month, the infection spread, his head was -nd ensure the continued availability
covered Iin abscesses and one eye had to be of effective antimicrobials.
removed.
— But after just 24 hours of the first treatment with the ”
experlmental drug, hIS temperature dropped’ hlS 1. Clear Governance for Antimicrobial Resistance Initiatives
appetite returned, and the infection began to heal. _ | 5. Integrated
: o 2. Prevention an;i 3. Greater | 4. Appropriate Surveillance
— On the fifth day, the supply of penicillin ran out; the i the Spreadof | | CombatAgainst | | Stewasdship and Response t
man relapsed and died a month later. Resistance Resistance Practices Usage

6. A Strong Collaborative Research Agenda Across All Sectors

7. Strengthen Global Collaboration and Partnerships

https://www.amr.gov.au/resources/australias-national-antimicrobtal-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 resistance
Adopt evidence-based and nationally consistent standards for infection prevention  and control and biosecurity
Maximise compliance with best-practice infection prevention and control
Share information on emerging antimicrobial resistance trends to inform responses

This 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. 
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Antimicrobial Use and Resistance (AURA)

AURA 2019

 The Organisation for Economic Co-operation and Development Third Australian report on antimicrobial
(OECD) has estimated that an average of 290 people die each year Iin use and resistance in human health
Australia due to infections from eight resistant bacteria.

o . . _ 2017 highlights ) @ ® © 920/
— Between 2015 and 2050, it is estimated that 10,430 people will die ln\ tnvns . SO
as a resu It Of AM R . 26‘5 m ] " on 2 in 5 people were pre‘:?r?li)ee’c}tasntibiotics
antimicrobial in Australia had at least one despite no evidence
prescriptions dispensed  antimicrobial dispensed of benefit

* The rate of antibiotic dispensing under the PBS declined in 2017,

: : C. : O
following steady increases between 2013 and 2015. This is the first : @[I:I]I?
downward trend in community antibiotic dispensing since the late I
1990s. SF | COMMUNITY | AGED CARE
. . 23.5% 50%
e In 2017, 41.5% (n = 10,215,109) of the Australian population had at OF ANTIMICROBIAL  of antibiotic prescriptions 1AGE[I)§R10M0E
least one systemic antibiotic dispensed under the PBS/RPBS. o SO repeats — and halffiled _RESIDENTS WERE
within 10 days PRESCRIBED AT LEAST
INAPPROPRIATE @ ONE ANTIMICROBIAL
o Australia remains in the top.25% of countries with the highest @‘%
. . . . . . (o)
community antimicrobial use (compared with European countries and 70 More
4, STAPHYLOCOCCUS
Canada). DECREASE moraover | than half
IN 4 YEARS i i of antimicrobial
: . _ in prescriptions for Community-associated presi;'iptions “_’de"e for
 The most commonly dispensed antibiotics under the PBS/RPBS e e e e
continue to be cefalexin, amoxicillin and amoxicillin—clavulanic acid. ~ from AT to 30% b Sy

https://www.safetyandquality.gov.au/antimicrobial-use-and-resistance-in-australia/atura-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  -
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Antimicrobial Use and Resistance (AURA)

The :
Pharmaceutical

Benefits Scheme

e — = i - I — AUSTRALIAN COMMISSION /*
03 ' Revised PES Listings For Antibiotic Use From 1 April 2020 ON SAFETYAND QUALITY IN HEALTH C.ARE l@ &H.B&.

PBS News
Revised PBS listings for Antibiotic use from 1 April 2020

* 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.

tities were amended to reflect a full course of antibiotic treatment to
cription for specific indications. Short courses of antibiotics
ith_nil repeats.

AURA 2019

Third Australian report on antimicrobial use

ed to encourage clinicians to prescribe antibiotic repeats and resistance in human health
only when clinically indicated, thus reducing inappropriate.prescribing and
iIncreasing quality use of antibiotic medicines

https://lwww.safetyandquality.gov.au/publications-and-resources/resource-libre



PrinCipIeS Of AntimicrObiaI Therapy ;;]uil.;;r_ezgm Hospital NAPS key indicators for comparator prescriptions by percentage,
Hospital NAPS 2018

20

80
AUSTRALIAN COMMISSION //—
on SAFETY ano QUALITY w HEALTH CARE 70

- |ndication documented
@AURA E 50 in medical notes
e E’, o e Review or stop date
= documented®
E a0 ______....---"'"""'- Surgical prophylaxis
a _ given for =24 hours t
January 2020 30 Compliant with
_._.-.‘.---.___-_.—ﬂ'_ _—.______-_ ) )
guidelines §
T " 2l 8 —— Appropriateness &
Antimicrobial prescribing 20
practice in Australian hospitals 10
Results of the 2018 Hospital National Antimicrobial
Prescribing Survey 0 . . ! .
2013 2014 2015 2016 2017 2018
HOSPITAL
NAPS Bresnbing Survey - Vear

Table 7: Reasons for a prescription being assessed as inappropriate, Hospital
MAPS contributors, 2018

Reason Yes No Not specified
CAS G e Spectrum too broad 23.7% 40.4% 36.0%
——— Incorrect dose or frequency 20.3% 45.79% 34 0%
Incorrect duration 20.0% 47 6% 32 4%
Antimicrobial not required 16.6% 50.9% 32 5%
0. 0% 39 7%
Results of the 2018 Hospital NAFS
4 0%

https://irp-cdn.multiscreensite.com/d820f98f/files/uploaded/Hospital%20NAPS%20Public%20Repo
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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.
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Hospital NAPS 2018

Figure 5: The 20 most common antimicrobials prescribed by Hospital NAPS
contributors, by percentage, 2013-2018
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https://irp-cdn.multiscreensite.com/d820f98f/files/uploaded/Hospital%20NAPS%

Figure &: Appropriatenessa for the most commonly prescribed antimicrobials in Hospital NAPS contributor hospitals, 2018
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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.
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Hospital NAPS 2018

Figure 9:  The 20 most common indications for prescribing antimicrobials in
Hospital NAP S contributors, 2013-2018
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Figure 10:

Appropriateness of prescribing for the 20 most common indications in the Hospital NAPS contributors, 2018
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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 recommendations

The 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
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AMR — a New Issue?

ALEXANDER
FLEMING

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.

Slide 16
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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.”
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Why AMS Is important

Sulfonamides = >
Penicillin »~—
Streptomycin ~——

 Very few antibiotics have been ABCIEEACHEY: @ 4
: Chloramphenicol « >
developed in the last 20 years S —_/T ;
— Financial incentive Neomycin >
Tetracycline ~—
Erythromycin - >
« Most ‘new’ antibiotics are Vaxcomycan’s g
— C. e v Kanamycin = >
variations of existing antibiotics = Methicillin =
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';- Gentamicin * >
* Only 5 novel classes have been =< Carbenicillin .
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Amoxicillin «=——
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Ciprofloxacin
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» Year of first reported case(s) of resistance I.II'IEZ?[Id H_
Tigecycline «—

>
| | | | | | I | |
1930 1940 1950 1960 1970 1980 1990 2000 2007
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Butler M, Blaskovich M, Cooper M. Antibiotics in the clinical pipeline in 2013. J. Antibiot 2013;66: 571-591
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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
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WHO -AMR Action FUND

e 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 WHQO'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.

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. T
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. 
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
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Antimicrobials are Unique

* 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

The tragedy of the commons

TFRRN

m

Individual benefit: Common externalities:
Immediate Other patients: antibiotic-
effectiveness of resistant infections
antibiotics against

Society: reduced antibiotic
effectiveness and higher
healthcare costs

disease

Australian Commission on Safety and Quality. (2019). An
https://www.safetyandquality.gov.au/publications-and-resources/re
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Risk vs Benefit

e 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 Immmune-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
0t the microbiome

mng.from mild yeast infections (eg thrush) through to more serious infections (e.g.

A

ag|stance

w

-=> INncreasec ith.a drug-resistant pathogen
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All antimicrobials can cause adverse effects, so consider the benefit–harm profile when deciding whether to prescribe an antimicrobial
Direct adverse effects
Adverse 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 micorbiome
Candida 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.
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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 infection

Concerns include the passage of ABx resistant bacteria through the food chain to man
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AMS In Australia

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”

e Stewardship means to protect something

« AMS Is a systematic approach to optimising the use of antimicrobials

e 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

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

Antimicrobial Resistance and Stewardship —In practice
Antimicrobial Stewardship in Australian Health Care

AUSTRALIAN COMMISSION

* In hospitals, the incidence of MRO has been correlated with the use of broad- on SAFETY o QUALITY i HEALTH CARE
spectrum antimicrobials.

— Third-generation cephalosporins and the prevalence of ESBL-producing
organisms s

e Association at the individual level
— longstanding changes to an individual’s microorganisms (microbiome)

e 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.

— Thisrean.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, Antimicrobial Stewardship
frequent movement of patients between institutions, and lapses in infection in Australian Health Care
prevention and control practices, can reintroduce resistant organisms. 2018

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

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 aeruginosa
Prevalence of methicillin resistant S. aureus (MRSA) associated with broad-spectrum antimicrobial use
Third-generation cephalosporins and the prevalence of ESBL-producing organisms

Association at the individual level –longstanding changes to an individual’s resident microorganisms (their microbiome), significantly reducing microbial diversity and promoting overgrowth of antimicrobial-resistant organisms
Longer duration/multiple courses of antimicrobial therapy are associated with higher rates of resistance. 

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. 
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.
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Antimicrobial Stewardship in Australian Health Care

* 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 incidencesef . nosocomial C. difficile infection.

— Restricting use of antibiotics deemed high risk for C. difficile infection

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

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%).

Figure 1.5: Targeted antibiotic consumption and nosocomial Clostridium difficile—associated
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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 bacteria
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 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 Resistance and Stewardship —In practice

Antimicrobial Stewardship in Australian Health Care

 ItIs important to consider the drivers behind behaviour, and to

target interventions and messages accordingly
e Organisational culture

— Different cultural factors, encompassing how the
organisation operates and communicates, may Iinfluence
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.

Table 2.4: Determinants of antimicrobial prescribing behaviour and actions to influence
them

Practical steps for antimicrobial stewardship

teams to influence prescribing among hospital
clinicians®

Determinants of antimicrobial prescribing
behaviour*-*°

Decision-making autonomy - clinicians may rely  « Engage senior clinicians in guideline

on professional jJudgement rather than evidence-
based quidelines

Limitations of local evidence-based policies -
clinicians may deem local policies to be not always
applicable to the individual patient

Etiquette — clinicians may be reluctant to
scrutinise and criticise other clinicians’ prescribing
practices

development, with regular microbiological
review, to support adherence

Work with senior clinicians to align the
evidence base, local guidelines and consultant
preferences, considering local resistance
patterns

Use effective clinical leadership to influence
practice

Culture of hierarchy — junior clinicians’ prescribing e

decisions are influenced by senior workforce
members

Antimicrobial resistance awareness - clinicians
may not consider antimicrobial resistance to be
relevant to their clinical decisions

Knowledge about antimicrobials, including
antimicrobial spectrum and appropriate clinical
use - clinicians may not be aware of current

antimicrobial information

Diagnostic uncertainty - clinicians may be afraid
of clinical failure or of overlooking something
that is of more concern than downstream
complications of antimicrobial resistance

Expectations of patients, families and carers

— clinicians may be influenced by patients’
expectations for antimicrobials (perceived and
actual)

Make guidelines readily available to junior
clinicians

Focus on adherence to guidelines and when to
deviate when teaching clinicians

Provide training to all clinicians, including those
trained overseas, that increases their awareness
about antimicrobial resistance and overuse,

the need to prescribe judiciously and current
antimicrobial information

Promote prescribing guidelines

Educate clinicians to perform appropriate
diagnostic work-ups before starting treatment -
especially the correct use of microbiology and
Imaging

Engage with consumers, and use patient
information about antimicrobial resistance and
shared decision-making tools to change both
patients’ and clinicians’ expectations

https://www.safetyandquality.gov.au/sites/default/files/migrated/AMSAH-Book-WEB-COMPLETE.pdf
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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 accordingly
Organisational 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
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Prescribing Behaviour - Barriers

Clinical Excellence Commission

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

e 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
iIndirect influence over antimicrobial decision-making.

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

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

Slide 26
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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. 



Antimicrobial Resistance and Stewardship —In practice
Prescribing Behaviour - Barriers

Emotional, cognitive and social factors of antimicrobial prescribing:
can antimicrobial stewardship intervention be effective without
addressing psycho-social factors?

V. Donisi'?, M. Sibani?, E. Carrara?, L. Del Piccolo?, M. Rimondini?, F. Mazzaferri?, C. Bovo® and E. Tacconelli®“*
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tals and the community, and represent
Clinicians are conditioned both by emotional «
perception and cognitive bias, and by inter

doctor-patient communication. However, a g What prevents the intravenous to oral antibiotic switch?
A qualitative study of hospital doctors’ accounts of what
Influences their clinical practice

Jennifer Broom?%2, Alex Broom3, Kate Adams* and Stefanie Plage3*

!Department of Medicine, Sunshine Coast Hospital and Health Service, PO Box 547, Nambour, QLD 5470, Australia; “ The University of
Queensland, Brisbane, QLD 4072, Australia; >School of Social Sciences, The University of New South Wales, Sydney, NSW 2052, Australia;
“Hull and East Yorkshire NHS Trust, Kingston upon Hull HU3 2JZ, UK
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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 met
Priorities, team dynamics and the medical hierarchy - Antibiotic decisions were not prioritized as other clinical decisions were deemed of greater importance
Mythical 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
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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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Abstract

Despite evidence supporting the effectiveness of best practices of infection prevention and manac
surgeons worldwide fail to implement them. Evidence-based practices tend to be underused in ro
Surgeons with knowledge in surgical infections should provide feedback to prescribers and integr:
among surgeons and implement changes within their team. ldentifying a local opinion leader to s

both infection control teams in promoting antimicrobial stewardship.

Keywords: Surgeon, Infection, Prevention, Antibiotic therapy

champion within the surgical department may be important. The “surgeon champion” can integrate best clinical
practices of infection prevention and management, drive behavior change in their colleagues, and interact with
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ABSTRACT

Aim: This study focuses on how a collective leadership style could influence the implementabion of

change in health care.

Methods: Kotter's 8-step process and leadership can suide the implementation of change. Collective

leadership can highlight all levels of staff engagement, establish an organizational culture of leaming and

trust, and create continuous improvement. At the same time, it can formulate a well-designed plan;

develop efficient strategies; communicate and empower the staff; assess the performance; and integrate

the improvement.

Results: Collective leadership can establish vision and trust, highlight all levels of staff engagement,

establish an organizational culture of leaming and trust, create continuous Improvement, communicate

and empower the staff and integrate the improvement.

Conclusions: Collective leadership can be a powerful way to overcome the barmier and create an effective

environment of adaptation of changes by analyzing Kotter's eight stage process,

& 2017 Shanxi Medical Periodical Press. Publishing services by Elsevier B.V. This is an open access article
under the CC BY-NC-ND license (htip:f/creativecommons.org/licenses/by-nc-nd 4.0/ L
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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 noncompliance

As 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
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AMS In Australia

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%

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

Preventing and Controlling
Healthcare-Associated
Infection Standard

e @ e & @ @
(
Antimicrobial stewardship
The health service organisation implements systems for the safe and appropriate prescribing and use of
antimicrobials as part of an antimicrobial stewardship program.
Item Action
Antimicrobial 53.15 The health service organisation has an antimicrobial stewardship program
stewardship that:
a. Includes an antimicrobial stewardship policy
b. Provides access to, and promotes the use of, current evidence-based
Australian therapeutic guidelines and resources on antimicrobial
prescribing
c. Has an antimicrobial formulary that includes restriction rules and
approval processes
d. Incorporates core elements, recommendations and principles from

the current Antimicrobial Stewardship Clinical Care Standard=?

3.16 The antimicrobial stewardship program will:

a.
D.

Review antimicrobial prescribing and use

Use surveillance data on antimicrobial resistance and use to support
appropriate prescribing

Evaluate performance of the program, identify areas for improvement,

and take action to improve the appropriateness of antimicrobial
prescribing and use

Report to clinicians and the governing body regarding
« compliance with the antimicrobial stewardship policy
« antimicrobial use and resistance

« appropriateness of prescribing and compliance with current
evidence-based Australian therapeutic guidelines or resources on
antimicrobial prescribing



Antimicrobial Resistance and Stewardship —In practice
AMS In Australia

Antimicrobial Stewardship Clinical Care Standard

e Describes best-practice in antibiotic prescribing:

1. Urgent treatment of severe infection
Appropriate investigations collected (preferably before antibiotics)
Information given to patient about diagnosis

Prescribing as per Therapeutic Guidelines: Antibiotic (or other local
guidelines)

Information given to patient about treatment

Documentation of treatment plan in the record

Narrowing of broad-spectrum empiric treatment when appropriate
Investigations reviewed In a timely way

Surgical prophylaxis in accordance with guidelines

> W

© !
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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/

Antimicrobial Resistance and Stewardship —In practice
Essential strategies for AMS Programs

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 Survelillance Program (NAUSP)

Antibiograms (susceptibility of Education

microogranisms to antimicrobials)

Selective reporting of susceptibility Electronic solutions - eMeds — automatic stops
testing

Confirming patient’s allergy status IV to Oral switch

https://www.safetyandquality.gov.au/our-work/clinical-care-standards/antimicrobial-stewardship-clinical-care-standard/ SI | d e 32
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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 collection
targets reporting of clinically meaningful pathogens and their susceptibilities
uses selective reporting of susceptibility test results
generates 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 Resistance and Stewardship —in practice
AMS in Australia

Antimicrobial Stewardship — not just for hospitals

e 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

aven’t been prescribed for you
appropriately

 In industry
— Investing In research and de\

https://www.safetyandquality.gov.au/our-work/clinical-care-standards/antimicrobial-steware
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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 time

Shared decision making – providing information to patients about each management option and arriving at a shared decision that incorporates the patient values and preferences

Public 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 Resistance and Stewardship —in practice

AMS In Australia

Antimicrobial Stewardship — not just for hospitals

Antimicrobial stewardship strategies for general practice (Table 2.64)

eTG

Primary Health Networks

General practice owners

General practitioners

General practice staff

NB1: See the Australian Commission on Safety and Quality in Health Care website.

Strategies for antimicrobial stewardship (AMS)
Promote Antibiotic Awareness Week.
Establish a local antimicrobial stewardship advisory group.

Promote antimicrobial stewardship through education, information resources and tools for
schools, childcare centres and community groups.

Promote the Antimicrobial Stewardship Clinical Care Standard [NB1].
Provide staff with access 10 Merapeutic Guidalines.: Antibiotic.

Encourage participation in audit and feedback on antimicrobial prescribing at a practice level.

Participate in online leaming modules on antimicrobial stewardship.

Demonstrate commitment to antimicrobial stewardship using a ‘commitment poster’.
Prescribe according to Therapeutic Guidalings. Antibiotic.

Configure clinical software to default to zero repeats for antimicrobials.

Specify the duration of antimicrobial therapy on the prescription.

Use shared decision making with consumers for antimicrobial decisions, when appropriate.

Use delayed antimicrobial prescriptions in selective situations for management of upper
respiratory tract infections.

Participate in audit and feedback activities for prescribing of antimicrobials.

Discuss vaccination 1o minimise need for antibiotics.

Implement infection control and prevention strategies according to national guidelines.
Provide displays (eg posters, videos, information pamphlets) for consumers.

Promoie up-to-date immunisation.
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AMS In Australia

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

Therapeutic

Guidelines

)

Indication

acute rhinosinusitis

acute otitis media

acute pharyngitis/tonsillitis

acute bronchitis

mild infective exacerbation
of COPD

community-acquired
pneumonia in adults:

low-severity (mild)

pneumonia in residents
of aged-care facilities:
oral therapy

localised odontogenic
infection

Antibiotic prescribing in primary care: Therapeutic Guidelines summary table 2019

This table summarises information in eTG complete about the management of common conditions in primary care. For detailed and up-to-date
information, including second-line treatment options and management of special patient groups (eg penicillin hypersensitivity, renal impairment),

see eTG complete.

This table should be used in conjunction with clinical judgment. Prescribers should consider the harm—benefit profile of a drug in each patient

(eg consider potential drug interactions).

Antibiotics that are overused in primary care include amoxicillin+clavulanate, cefalexin, cefaclor, roxithromycin and erythromycin.

First-line therapy

symptomatic treatment

symptomatic treatment for most cases

symptomatic treatment for most cases

symptomatic treatment

amoxicillin 500 mg orally, 8-hourly for 5 days

amoxicillin 1 g orally, 8-hourly. If the patient has significantly
improved after 2 to 3 days, treat for 5 days. If the clinical response
is slow, treat for 7 days

amoxicillin 1 g orally, 8-hourly. If the patient has significantly
improved after 2 to 3 days, treat for 5 days. If the clinical response
Is slow, treat for 7 days

dental treatment

Notes

Antibiotic treatment is required rarely—most cases ane viral. See TG complete for more
information and resources to support discussion with the patient or carer.

80% of cases spontaneously resolve wathout antibiotic treatment. Advse the carer to returm if
symptoms do not improve within 72 hours. Consider a delayed prescription for antibiotic therapy.

Treat the following groups: infants younger than 6 months, children younger than 2 years with
bilateral infection: children who are systemically unwell (eg lethargic, pale; fever alone is not
sufficient); children who have otorrhoea; Aboriginal or Torres Strait Islander children; children at risk
of complications (eg immunocompromised children). See eTG complete for the dose of amaxicillin.

See TG complete for resources to support discussion with the patient or carer.

Most cases are viral. Even if infection Is bacterial, antibiotic treatment s not required unless the
patient is at increased risk of rheumatic fever (eg Abonginal and Torres Strait Islander Australians,
patients with scarlet fever)—see eTG complete for the dose of phencgymethwvipenicillin.

See TG complete for resources to support discussion with the patient or carer.

Antibiotic treatment is not indicated—over 90% of cases are wiral. See TG complete for
resources to support discussion with the patient or carer.

Antibiotic treatment has litthe benefit for patents managed in the community with less severe
COPD: for every 100 patients treated with antibiotics, only B patients will be better by 4 waeks
because they took antiblotics. Consider a delayed prescription for antibiotic therapy. See

eTG complete for more information and resources to support discussion with the patient or caner.

Assess the patient's pneumonia severnty, comorbidities and social circumstances to decide
whether to admit the patient to hospital: see @TG complete.

See TG complete for risk factors for Infection caused by atypical bacteria.

Patient review within 48 hours Is essential. If patient follow-up within 48 hours may not oceur,
consider using initial combination therapy with doxycycline instead; see eTG complete.

If the patient i not improving after 48 hours of monotherapy, see eTG complete.

Consider whether a viral infection could be the cause of symptome.
See TG complete for indications for parenteral therapy.

If infection caused by atypical bacteria (eg Legionalla speces) is suspected, see TG complete.
Patient review within 48 hours |s essential; see @TG compiete If the patient i not Improving.

Prescribe analgesia and refer the patient to the dentist. Explain that antiblotic treatment without
dental intervention will not be effective.

If dental treatment will be delayved or the infection s spreading, see eTG camplete.



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

Recommendations

1.

Antimicrobial Resistance and Stewardship —in practice

d Choosing Wisely

AMS — Endorsed Recommendations

The Thoracic Society of Australia and New Zealand
@ Visit page

Recommendations

1. Do not prescribe antibiotics for exacerbation of asthma.

The Royal Australian College of General
Practitioners
@ Visit page

Recommendations

1. Don't treat otitis media (middle ear infection) with antibiotics, in non-Indigenous children aged
2-12 years, where reassessment is a reasonable option.

Royal Australasian College of Surgeons 8
@ Visit page

lllllllllllllll

Recommendations

1. Don't prescribe oral antibiotics for uncomplicated acute discharge from grommets.

2. Don't prescribe oral antibiotics for uncomplicated acute otitis externa.

Australian and New Zealand Society for Geriatric
Medicine
@ Visit page

Do not use antimicrobials to treat bacteriuria in older adults where specific urinary tract
symptoms are not present.

https://www.choosingwisely.org.au/recommendations?g=&organisation=&medicineBranch=

cb The Thoracic Soclety
) of dustralla & How Zoaland
— LE&DERS TH LLiWG HEALTH

@ Visit page Specialists. Together

EDUCATE ADVOCATE INNOVATE

‘ RACP Paediatrics & Child Health Division g RACP

Recommendations

1. Do not routinely prescribe oral antibiotics to children with fever without an identified bacterial

infection
Internal Medicine Society of Australia and New Zealand g”fs:%
@ Visit page E;Xf{:f

Recommendations

1. Once patients have become afebrile (non-feverish) and are clinically improving, don't continue
prescribing intravenous antibiotics to those with uncomplicated infections and no high-risk
features if they are tolerant of oral antibiotics.

College of Intensive Care Medicine of Australia and New
Zealand
@ Visit page

Recommendations

1. Consider antibiotic de-escalation daily.

2 ANZICS

Australian and New Zealand Intensive Care Society
@ Visit page

Recommendations

1. Consider antibiotic de-escalation daily.

Australia

An initiative of NES MedicineWise

The Australasian College of Dermatologists
@ Visit page

Recommendations

1. Monotherapy for acne with either topical or systemic antibiotics should be avoided.

2. Do not routinely prescribe antibiotics for inflamed epidermoid cysts (formerly called sebaceous
cysts) of the skin.

3. Do not assume that bilateral redness and swelling of both lower legs is due to infection unless
there is clinical evidence of sepsis such as malaise, fever and neutrophilia, plus an expanding
area of redness or swelling over a period of hours to days.

The Society of Hospital Pharmacists of Australia
@ Visit page

<+ shpa

Recommendations

1. Don't initiate an antibiotic without an identified indication and a predetermined length of
treatment or review date.

Australasian Society for Infectious Diseases
@ Visit page

Recommendations

1. Do not take a swab or use antibiotics for the management of a leg ulcer without clinical
infection.

2. Avoid prescribing antibiotics for upper respiratory tract infection.

3. Do not use antibiotics in asymptomatic bacteriuria.



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

Antimicrobial Resistance and Stewardship —in practice
AMS In Australia

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

o 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

Slide 37
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AMS in a nutshell — a balance

 Antimicrobial Stewardship

MIND ME

|dentify source of infection
to narrow empiric treatment

Importance of appropriate Increase in resistance with broad

empiric therapy De-escalation of empiric spectrum antimicrobial use

therapy with cultures
and sensitivities

Cost increase with broad spectrum
antimicrobials

Mortality increase when

initial therapy is inappropriate

Risk of toxicity and adverse drug
reactions
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Antimicrobial Resistance and Stewardship —In practice
General Prescribing Principles

eThe Antimicrobial Creed - MINDME

—Microbiology guides therapy (wherever possible)
—|ndications should be evidence-based
—Narrowest spectrum therapy required

—Dosage individualised to the patient and appropriate to the site and type

—Minimise duration of therapy
—Ensure ' monotherapy where appropriate Hard to resist.

Updated Antibiotic Guidelines out now.

.‘ OC c lIII’:_I:_i'_‘_
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When microbiological testing is indicated, collect samples for testing before the first dose of antimicrobial
What 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 OFTEN
Are 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

Table Recommended antiblotic prescriblng for common bacterlal Infectlons *

Box Best-practice antimicrobial prescribing in general practice

Do:

» consider microbiological testing to direct therapy (e.g. urinary tract
infection, abscess), especially when the causative organism is difficult
to predict (e.g. recurrent or unresponsive infection, or overseas travel)

» use the current version of Therapeutic Guidelines: Antibiotic, or
available local guidelines

» know why you are prescribing the antibiotic (document indication and
duration in the medical record)

» prescribe the shortest duration of therapy (or total number of tablets),
even if this means the pharmacist breaking the pack.

Don’t:

culture every infection, or potential
infection (especially urine in residential
aged-care facilities)

prescribe an antimicrobial without an
appropriate indication

routinely provide a repeat prescription.

Wilson, H. L., Daveson, K., & Mar, C. B. (2019). Optimal antimicrobial duration for common bacteria

Diagnosis Indications for First-line antimicrobial {if indicated) Duraticn Tablets (for maximum
antibiotic therapy adult dose)
Acute 2-2% yaars, high risk of Phenoxymethylpenicillin 12-hourly 10 days 20 x 500 mg
tonsillopharyngitis acute rheumatic fewver,
or rhewmatic heart
disease, or scarlet fever
Acute rhinosinusitis Symptoms >7 days, or Amoxiciliin B-hourly 5 days* 15 x 500 mig
high fewer =3 days, or
biphasic illness
Acute otitis madia <6 months old, or MNon-indigenous: amoxidllin 12-hourky S dayst 20 x 500 mg
systemic symptoms, o Indigencus: amaxicillin 12-hourly 7 dayst 28 x 500 mg
indigenous community
Commasnity-acquired Adults: amoacillin 3-houwrly, or doxycycline 5-7 day=# 30 x 500 mg /10 x 100 mg
pnewmonia {mild, can 12-hvounrty
FEVIEW progress in Children:
48 hours « 1 month to <3 months: azothromycin daiby £ 3-5 days -
« Zmonths to <5 years: amoxicillin 8-howrly I-Cdayst -
« b years or older: amoxicillin B-hourly'% I-Cdayst -
Uncomplicated urinary MNon-pregnant women: immethoprim daily 3 days 3 x 300 mg
tract infection Pregnant women: cefalexin or nitrofurantoin 5 days 10 % 500 mg / 10 % 100 mg
12-hvoanrhy
Men: trimethoprim daily 7 days 7 x 300 mg
Children =1 month: trimethoprim,/ 3-5 days" -
sulfamethoxazobe 12-hourky
Callulitis {mild, low risk Dicloxacillin or flucloxacilin b-houwrly, or & days 20 x B00 mg
for methicillin-resistant phencxymethyipenicillin 5-hourly ** Sdaystt  20x500mg
Staphylococous aureus)
Imipetigo Mon-remote setting:
« Localised lesion: topical mupirocn 7 days -
« Multiple lesions/recurrent: dickoxacillin or J-10days# 40 x500 mg
fluclox@cillin e-hourly
Remote setting:
« trimethoprim/sulfamethoxazole 12-hourly, or 10 x 160/300 mg

Abscess (kow risk for
methicillin-resistant
Staphylococous aureus)

Spreading cellulitis, or
systemic sympioms, or

large lesion/critical area

« benzathine penicillin intramuscular

Dicloxacillin or flucloxacilin b-hourly, as an
adjunct to incision and drainzge

5 days
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Appropriate Prescribing — Pharmacy perspective

Pharmacokinetics Pharmacodynamics
* Absorption * Efficacy
« Distribution « Toxicity
* Metabolism
«  Elimination

/_A/_M

Drug Drug concentration Body's
[ dose at target site H Fffect H ]

Drug concentration
in blood

clinical response
Figure 1. The relationship between pharmacokinetics and pharmacodynamics with respect to the effects of drug dose on the body.*

Deliver the correct DRUG for the BUG

At the correct CONCENTRATION

o0 the SITE of infection

Cherie Chu, PharmD, Louis Lteif, PharmD, and Nicole Young, PharmD.
Health. 2017 Jun; 76(6): 162-165.
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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 binding
Pharmacodynamics 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/

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

AUSTRALIAN COMMISSION
on SAFETY ano QUALITY n HEALTH CARE

* 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
asive medical devices

ierobials safely

control practitioners in antimicrobial
stewardship

1 2 Role of nurses, midwives and infection

yout safe and Antimicrobial Stewardship
in Australian Health Care
2018
Nurses and midwives C

by embedding AMS prin

\J
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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 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.



Antimicrobial Stewardship
Nurses: Under-utilised AMS Resource

AC|IPC Position Statement

..o’ The Role of the ICP in . . : n
Ausiralasian Coliege -
- -~ — g~ Antimicrobial Stewardship Table 12.4: Areas of influence for infection control practitioners
: | l.-igroln. hooﬂuﬁonwlh
« Promoting compliance with standard and transmission-md . Tnaglng patients for post-
precautions, including hand hygiene prescription review at 48— 72 hours
» Educating and providing information to clinicians, students, » Coordinating Antibiotic Awareness
___consumers and others Week activities
» Undertaking surveillance and providing information to « Informing senior management and
incorporate feedback on relevant committees about the
~ local infection patterns AMS program
- local pathogen antimicrobial resistance patterns « Coordinating, or actively

participating in, AMS ward rounds

- local infection patterns e
« Implementing intravenous-to-oral

— local antimicrobial prescribing patterns

Translating inf ti bout patient out int tching programs

« [ranslating information about patient outcomes into " Y . . .

. o « Auditing, evaluating and reporting
edu.c:atn?nal op!:)onunltles . _ antimicrobistuse: Tnclod!
Ledwgc$ Ar;’fec) tion in high-risk situations (e.g. CAUTI, CLABSI, . Conducting AME resaarcd

« Providing expert advice to clinicians, patients and carers

« Promoting uptake of, and compliance with, national
standards for AMS

« Participating in AMS committees or AMS team rounds

« Supporting nurses and midwives in resolving disagreements
about adherence to antimicrobial prescribing guidelines

AMS = antimicrobial stewardship, CAUTI = catheter -associated urinary tract infection, CLABSI = central line-associated
bloodstream infection; PIVC = peripheral intravenous cannula, VAP « ventilator -associated pneumonia

x \ Source: Nagel et al *

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

N urses: Table 1. Overlap of Nursing Activites With Function Attnibution in Current Antimicrobial Stewardship Models

Under-utilised AMS Resource

Patient admission

Triage and appropriate
isolation

Infectious
Diseases

Inpatient
Physician Administration

Early and appropriate
cultures
Timely antibiotic nitiation
Medication reconcilistion
Daily(24 h) clinical prog
Progress monitor and
repor
Prelmmary micro results
and antibiotic
adjustment
Antibictic dosing and
de-escalation
Patient safety & quality
Adverse events

Change in patient
condition

Final culture report and
antibiotic adjustment
Antibiotic resistance
identificati
Clinical progress/patient ¢ ¢

IV to PO antibiotic,
outpatient antibiotic
therapy

Patient education

Length of stay

Outpatient management,
long-term care,
readmission

Abbreviations: IV, mtravenous, PO, peros [oml].

Olans RN, Olans RD, DeMaria A, Ir. The Critical Role of the Staff Nurse in Antimicrobial Stewardship-—-Unrecognized, but Already
There. Clin Infect Dis. 2016;62(1):84-9,

Queensland Statewide
Antimicrobial Stewardship Program

ERVING EFFECTIVE ANTIEBILDTTES
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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 interventions
Encourage 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: Antibiotic

Prompt a review of antibiotics after 48 hours
Can the patient be switched to a more suitable antibiotic or dose form? e.g. IV to oral switch, Empiric vs Directed – is pathology available

Discuss your patient’s antibiotic therapy with the pharmacist and Monitor patients for adverse effects

Review Allergies
This 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 Stewardship

Antibiotic Allergy

 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).

 Cephalospeorin 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*.

https://tgldcdp.tg.org.au/viewTopic?topicfile=antimicrobial-hypersensitivity#toc_dle4/
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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.



Antimicrobial Stewardship and Antimicrobial Resistance

Team Work I1s Essential!

 Discussions with patients should outline:

. — for receiving antibiotic thera
— Optimising antimicrobial therapy by recommending an J Py

ot fisrobial d 4 durati — of antibiotic
Appropriate a_m MICTobIa, qsage and duration — It should be taken and It needs to be
— Recommending IV to PO switch taken for
— Therapeutic Drug Monitoring (TDM) — Possible of antibiotic and what to do if
— Counseling patients and families on appropriate these occur
antimicrobial use — Address concerns about antibiotic resistance or

Interactions with the patient’s other medications

— Arrange an interpreter Iif needed
At a System Level:

— Planning and implementing AMS programs
— Initiatives. e.g. Policies, Procedures, Education
— AMS Ward Rounds (in.hospital)

AN that aims to optimise
antimicrobial use, in order to:
— Improve patient outcomes

— Ensure cost-effective therapy
*COMMUNICATION AND COLLABORATION~ — Minimise the risk of adverse consequences

(including side effects and antibiotic resistance
ENGAGE, EDUCATE, EMPOWER


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)
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NPS Antimicrobial Prescribing Courses

s NPS
MEDICINEWISE LEARNING

Home Search courses

Home Courses Antimicrobial prescribing courses

NAVIGATION -
Home Course categories; Antimicrobial prescribing courses v
» Courses
v Antimicrobial prescribing courses Antimicrobial prescribing courses
— _‘;l‘
: S : == ey d in collaboration with the Australi ission on Safety an ality |
s Surgical antibiotic prophylaxis 2020 = __.ﬁ [EaE|GF?l_Ej ”-_' collabc 'I:_l n h th —t.u tralian ;Gmml lon on Safety ﬁﬂd Quality in
i Health Care (ACSQHC) this is a collection of online courses that deal with
. antimicrobial prescribing in hospital settings.
® Bacteraemia 2020 - =P < -
® Catheter-associated urinary tract infections The antimicrobial prescribing courses are computer and mobile device compatible.

2020

® [ntroduction to antimicrobial prescribing
2020

» Community acquired pneumonia (CAP) Issues with Internet Explorer

2020

https://learn.nps.org.au/course/index.php?categoryid=79
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bacteria in the community your medication
Some infections, i left untreated or if troated IF you would like further information about an
" " with an ineffective antiblotic, can become antiblotic you have been prescribed, you can
life-threating. Consequences can Include either talk to your doctor or your local pharmacist, -
I g WI S u S blood polsomnng @iso known as septicaemia What Is
or sapsis), which if nol treated quickly by

medical professionals can result n death.

Antimicrobial
resistance?

Enterobacteriacoas

Thiis is a large Family of
bacterna, al relabed to £ coli,
that commonly Causes
urinary tract infections and
may cause Infections after

surgery of blood polsoning. Antimicroblal resistance (AMR) occurs whon agents
Reskance in these causing nfecton become resistant to treatments.
bacteria is Increasing. Resistant Infections AMR i a problem throughout the world, and has been
may need to be treated in hospital becauss calied one of the ‘higgest threats to human heaith:.

of & ek of affective antibiotics that can -

be taken as tablets outside hospital, The Ausiralian Commission on Safety and GQualtty In
Haalth Care (the Commission) has established the

Bacteria from this family are resistant to 3 Antimicroblal Usa and Resistance in Australla CAURA)

many antiblotics, including to a group of "t Surveillance System as an important mechanism

antiblotics known as carbapenems. These to Inform strategies to prevent and contain AMR.

‘superbugs” are now found In Australia - in .
hospitals, bul also in the communily as wall. The Australian Govamnment has devoloped a
strateqgy to address AMR, Part of this strategy
Involwes monitoring AMR and the use of
antimicrobilals to hedp in the fight against AMR-

Staphylococcus aureus

Thils i5 8 COMON Qe
which lives on the skin

of many people, Also

’. ini known as ‘Golden Staph',
' ‘ Clinical Care it causes a wide range of o ~ - . oty e Chrality I Halth Cary ST
@y’ Standards Consumer Fact Sheet: infections, such as bolls, @y evriewo |

impeltigo (school soras),
wound infections, bone and
joint infections, and blood
polsoning seplicaemia). Resistance to "Golden

Lawal &, 255 Ellzabsath Streat SYONEY HSW 2000

Staph’ s reducng In hospitals but mcreasing in -

tmp:;mmumw_"g . "g GO Box S4B0 SYDNEY MSW 2041 f‘;ﬁ
Talephans: (023 9126 3600 hﬁ

amail; AURASsalsbya redguaity, gov.a [Es] n

AUSTRALIAM COMMISSION
on SAFETY ano QUALITY w HEALTH CARE

Aurstralian Commission on Safety and Cuality in Health Cara

Antimicrobial Stewardship

Antimicrobial stewardship involves making sure antibiotics are used wisely.
. Bacteria can develop resistance to specific antibiotics, meaning that the antibiotic
© is no longer effective against the same bacteria.

i To help prevent the development of current and future bacterial resistance,

. it is important to prescribe antibiotics according to the principles of antimicrobial
© stewardship, such as prescribing antibiotics only when needed (and not for mild
infections such as colds, earache or sore throats).

Publications | Media | {

NPS
MEDICINEWISE

m Conditions Health topics Medical tests For health professiol

Home = Medicines e Infections & infestations = Antibiotics = How do | take my antibiotics?

This Clinical Care Standard tells you what care may be offered if you have an
© infection that needs antibiotics. You can use this information to help you and/or
i your carer make informed decisions, in partnership with your health professional.

UNDER THIS CLINICAL CARE STANDARD

A patient with a life-thraatening condition
due to a suspacied bacterial infection
raceives prompt antibiotic freatment
without waiting for the results of
investigations.

A patient with a suspactad bacterial
infaction has samplas taken for
microbiology testing as clinically

What this means for you
If you are extramaly urwell with a suspected bacterial
infection, you ara given antibiofics as soon as possibla.

What this means for you
Bafora you are prescribed anfibiotics, samples may
ba taken to try to work out which antibictic is the bast

Medicine subcategory
Antibiotics

| If you are prescn'hed antibiotics, it is

What are antibiotics & how do they work? important that you follow your

How do | take my antibiotics?

How do | take my antibiotics?

doctor's advice on when, how, and
for how long to take them.

e Alcohol & antibiotics

indicatad, prefarably befora starting to treat the infaction. The samplas may include blood e CR With § ihiati i i i i
anfibiolic faakret, fess, urine samples or wound swabs g [Drbﬁ’ﬂlg:',ﬁ nt ot o‘fm given Oyoubotye Cnly take the antibiotic at the time and doses that your doctor has prescribed. These instructions
. 3425 into copsigey i & Prescription an infecfion afrer Ungery fo = Contraceptives & antibiofics should also be on the label that the pharmacist puts on your medicine.
Wl congi, 1" e SO g 10
' Side effects of antibiotics The consumer medicine information (CMI) for your medicine also lists other useful information
A patient with & suspected infection, What this means for you including:

and/or thair carer, recaives information
on thair health condition and traatment
options in a format and language that
they can undarstand.

When a patient is prascribed antibiotics,
whather empirical or directed, this is
done in accordance with tha current
version of tha Therapeutic Guidelines
(or local antibiotic formulary). This is

If you ara thought fo have a bacterial infaction, your
doctor or nurse discusses treatment options with you
and/or your carer, which may or may not include giving
you antibiotics.

What this means for you

If you ara prescribed an antibiotic, your doctor o
nursa chooses which one, based on national o local
recommandations. They shoukd taka info account any
allergies and othar health conditions you may have.

Antibiotics don't kill viruses

What is antibiotic resistance?

= how to take your antibiotic (e.q. with food)
» what to do if you miss a dose

Types of antibiotics

» the side effects of your medicines

Antibiotics for RTls

» interactions with other medicines.

Join the fight

The CMI for your antibiotic will list the usual dose, but sometimes your doctor will prescribe a
different dose that is more suitable for you.

Translated antibiotics information

A Quidad oy e patients cincel Always finish the prescribed course of antibiotics
microbiology festing. You should take your antibiotics for as long your health professional has told you to take them.
Health professional information on
Antibiotics Sometimes the medicine box may contain more antibiotic pills than you will need. Don’t take more
AUSTRALIAN COMMISSION Antimicrobial Stewardship Clinical Care Standard than the dose your doctor has prescribed. If you're not sure, check with your doctor or pharmacist.
on SAFETY ao QUALITYw HEALTH CARE Consumer Fact Sheat, 2014 Antibiotic resistance — a problem for

If you don't finish the full course of your antibictics, the bacteria causing your infection that are not

everyone

killed can become resistant to that antibiotic, meaning that the bacteria will continue to live,
multiply and cause infection, and the antibictic will no longer be effective against it.

How you can help contain antibiotic



Presenter
Presentation Notes
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 
�
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Partnering with Consumers

Penicillin a ||ergies ;;;E_. o Checklist for Antibiotic Prescribing in Dentistry

For community healthcare providers NCAS | hmbmtAlorgy
“armesveew  And Rasearch
Action plan: Patients reporting penicillin allergies ™ = T Pretreatment

Vot all allergies ars e same. = g m man ! e MR of G ANy Le: O Correctly diagnose an oral bacterial infection.
® Weat 5 tha name off tha Plﬂﬂ-.ﬂl'l,. qmr

O Consider therapeutic management interventions, which may be sufficient to

* What hoppanad and how fong ago” SOmmon Sompler wELd n GP Cinics;
* Tna specific penicilin invoived (was it & singls pericilin or o £igss reaction) T —— control a localized oral bacterial infection.
® Weat beto-loctams Aove been toleroted since” chrvulasate, Nudosadliin, pealclia ¥

0 Weigh potential benefits and risks (i.e., toxicity, allergy, adverse effects,
Clostridium difficile infection) of antibiotics before prescribing.

[0 Prescribe antibiotics only for patients of record and only for bacterial infections
you have been trained to treat. Do not prescribe antibiotics for oral viral
infections, fungal infections, or ulcerations related to trauma or aphthae.

Eafar o the Thevopesic Suide i Ansids Varsden 18 for furthar igfarmenion.

Assess the nature
of the allergy

0 Implement national antibiotic prophylaxis recommendations for the medical
concerns for which guidelines exist (e.g., cardiac defects).

L]

OK to prescribe penicillin I

i These are E .
- MNausea, vomiting, headache, _ May be appropriate to remove - O Assess patients’medical history and conditions, pregnancy status, drug
- dizziness, diarthoea - L ‘penicillin allergy’ from patient’s = allergies, and potential for drug-drug interactions and adverse events, any of
© [Non-immuns megiotsd soverss crug raetion| They are side effects record . which may impact antibiotic selection.
-i“i-llllllllIIIIIIIIIIIIIIIIIIIIIIIIIIII lIIIIIIIllllIIIIIIlllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII"" Prescribing
O Ensure evidence-based antibiotic references are readily available during
Non-severe skin rash alone Avoid penicillins patient visits. Avoid prescribing based on non-evidence-based historical
{maculopapular or benign child- These are pon-severs Safe to prescribe practices, patient demand, convenience, or pressure from colleagues.
hood rash). Usually delayed onset - reactions, usually cephalosporins O Make and document the diagnosis, treatment steps, and rationale for antibiotic
after days of treatment delgyed onset Avaid: cefaiesin and cefacior ory if use (if prescribed) in the patient chart.
[reeet ‘I recent reaction [within 10 yearz} O Prescribe only when clinical signs and symptoms of a bacterial infection
spedfically ko amoucilin or ampidllin _J L. N )
suggest systemic immune response, such as fever or malaise along with local
4 . - oral swelling.
Localised or mild urticarial rash fwoid penicillins : e : . .
_ _ _ These are non-severe ] [0 Revise empiric antibiotic regimens on the basis of patient progress and, if
(itchy hives), typically reactions, usugily Safe to prescribe needed, culture results.
within 2 hours of dose immedigie anset ! ponns [0 Use the most targeted (narrow-spectrum) antibiotic for the shortest duration
[ipE megiated) Bwaitl: cefalexin and oefachor if

possible (2-3 days after the clinical signs and symptoms subside) for otherwise
healthy patients.

O Discuss antibiotic use and prescribing protocols with referring specialists.

reaction was to amaxcilin or ampicillin

Severe Cutaneous Adverse Reactions [ Avoid ALL penicillins and ]
- Staverd-Johason Syadrome [S8) - . .
< Vo Bpitermal Mscariints (TEH - These are ZEVEre ALL cephalosporins Patient Education
- Ariile Genes altied Evanthe Prutubesh |4 0GER] o ith . NPT . o
B m;ﬂ: " | reactions w Use non betalactam O Educafe your patients to take antibiotics exactiy as prescribed, _take antibiotics
NI [ORES delgyed onset o prescribed only for them, and not to save antibiotics for future iliness.
OR interstitial nephritis OR severe liver injury antibiotics
{T-Eail mecitod) o sk speciuist sllenry sdvice Staff Ed ucation
] _ Ensure staff members are trained in order to improve the probability of patient
Anaphylaxis, hypotension, collapse, Avoid ALL penicillins and = ol e P o yorpe
) ] adherence to antibiotic prescriptions.
airway and/or tongue swelling, These are severe ALL cephalosporins

respiratory involvement, - react ith
. e ans with an Use non | lactam
widespread urticarial rash immediote onset

antibiotics
or 5=k specialist allergy advice

[extensive hives all over the body)

[1p€ masiataz)]

L] mmire e

Allergy Fact Sheet 2.05 & Melbourne Health 2019 .}.hln NECAS Anribeonc Allargy
Document uncontrolled ance printed " i




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

 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
torantimicrobial 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".

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