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Summary

Key issues

The challenge

Antimicrobial resistance (AMR) is an issue of

great significance for health care in Australia and
has been declared a significant threat to human
health. Infections with pathogens resistant to
antimicrobials lead to prolonged or serious illness,
escalation in therapy with associated healthcare
costs, hospitalisation or death. With few new
antimicrobials coming onto the market in the
foreseeable future, the options for treating resistant
infections are becoming increasingly limited.

High levels of antimicrobial use and inappropriate
use of antimicrobials cause increasing AMR

and other patient harms. Australia’s use of
antimicrobials is high compared with other high-
income countries. In 2015, almost 40% of patients
admitted to Australian hospitals were prescribed
an antimicrobial, and in the community 45%

of the population were dispensed one or more
antimicrobials during the year. Around one-

third to one-half of this antimicrobial use was
considered inappropriate. That is, antimicrobials
were prescribed for conditions that did not
require antimicrobial treatment - such as acute
undifferentiated upper respiratory tract infection,
acute tonsillitis, or acute otitis media - or were
prescribed inappropriately or suboptimally; for
example, using a poor choice of antimicrobial, or
suboptimal dose, route or duration.

The response

Antimicrobial stewardship (AMS) promotes optimal
antimicrobial prescribing. AMS programs have been
shown to reduce unnecessary and inappropriate
use of antimicrobials, reduce patient morbidity

and mortality, and reduce bacterial resistance rates
and healthcare costs. AMS is considered an integral
component of patient safety and an important
strategy for preserving the effectiveness of those
antimicrobials currently available.

Summary

Australian framework for AMS

In Australia, AMS programs are required by the
National Safety and Quality Health Service (NSQHS)
Preventing and Controlling Healthcare-Associated
Infection Standard, and supported by the Australian
Commission on Safety and Quality in Health Care
Antimicrobial Stewardship Clinical Care Standard,
the Antimicrobial Use and Resistance in Australia
(AURA) Surveillance System, and the work of many
government and non-government organisations,
health service organisations, professional bodies
and research organisations. Australia’s first National
Antimicrobial Resistance Strategy 2015-2019 aims
to implement effective AMS practices across human
and animal health and agriculture sectors.

Essential elements of antimicrobial
stewardship

Successful AMS programs in human health

are multidisciplinary, and operate within an
organisation’s governance systems with the support
of the organisation’s executive. They comprise a
suite of coordinated strategies and interventions to
promote the optimal use of antimicrobials, tailored
to patients’ needs. The essential elements and
strategies for AMS programs are outlined in the box
below.

Although much of the experience in AMS has been
in the hospital sector, the benefits of the use of
AMS interventions to influence antimicrobial use in
community settings, such as primary care and aged
care homes, are significant for patients, consumers
and residents. There is considerable experience of
AMS in hospitals across all peer groups, in rural and
remote areas, and in private hospitals.



This publication

Aim

This publication is designed to provide clinicians
and managers working in all healthcare sectors with
the evidence, expert guidance and tools they need to
initiate and sustain AMS activities in a diverse range
of practice settings - hospitals (public and private,
metropolitan and rural), primary care and aged care
homes. It describes the roles of those responsible

for establishing and implementing AMS programs,
as well as how prescribers, pharmacists, infection
control practitioners, nurses and midwives can
contribute to program success by incorporating AMS
principles within their clinical practice.

Structure

This publication summarises current evidence
about AMS strategies and interventions, and their
implementation, and each chapter begins with a
summary of the key points relevant to the topic.

Chapters 1-7 provide strategies for implementing
and sustaining AMS. These chapters include
guidance on establishing and sustaining AMS
programs, strategies and interventions that change
prescribing behaviour, use of electronic clinical
decision support systems, clinician education,
monitoring of antimicrobial use and evaluation

of program outcomes, and strategies for engaging
consumers in AMS.

Chapters 8-12 examine the roles of the different
clinicians in AMS. These chapters focus on the
roles and responsibilities that clinicians can

have in formal AMS programs, as well as how
clinicians can incorporate AMS principles into
their clinical practice. Chapters cover infectious
diseases physicians; clinical microbiology services;
prescribers; pharmacists; and nurses, midwives and
infection control practitioners.

The publication will continue to evolve with
additional chapters to follow that address AMS

in specific settings such as primary care. As new
resources become available, they will be added as
hyperlinks to the resources section in each chapter
or to the appendices.

Summary



Essential elements and strategies for antimicrobial stewardship

programs

Structure and governance

Overall accountability for antimicrobial
stewardship (AMS) is defined by an
organisation’s corporate and clinical
governance.

The NSQHS Standards require health service

organisations to implement systems for the
safe and appropriate prescribing and use of
antimicrobials as part of an AMS program.

The program should include an AMS policy
and have an antimicrobial formulary that
includes restriction rules and approval
processes. The program will also benefit
from:

e Establishing a multidisciplinary AMS team
that includes, at least, a lead doctor and
pharmacist

e Ensuring ongoing education and training
for prescribers, pharmacists, nurses,
midwives and consumers about AMS,
antimicrobial resistance and optimal
antimicrobial use.

Essential strategies

The essential strategies that sit within the
AMS governance structure are:

e Providing access to and implementing
clinical guidelines* consistent with
Therapeutic Guidelines: Antibiotic that
take into account local microbiology and
antimicrobial susceptibility patterns

Summary

Implementing formulary' restriction and
approval systems that include restricting
broad-spectrum and later-generation
antimicrobials to patients in whom their
use is clinically justified

Reviewing antimicrobial prescribing, with
intervention and direct feedback to the
prescriber

Implementing point-of-care interventions
(including directed therapy, intravenous-
to-oral switching and dose optimisation)

Ensuring that the clinical microbiology
service

— provides guidance and support for
optimal specimen collection

— targets reporting of clinically
meaningful pathogens and their
susceptibilities

— uses selective reporting of susceptibility
testing results

— generates location-specific
antimicrobial susceptibility reports
(antibiograms) annually

Monitoring antimicrobial use and
outcomes, and reporting to clinicians and
management.

Guidelines include clinical pathways and care bundles.
Refers to institutional formularies; in the community,
the Pharmaceutical Benefits Scheme and the
Repatriation Pharmaceutical Benefits Scheme act as the
formulary.


https://www.clinicalguidelines.gov.au/portal/2406/therapeutic-guidelines-antibiotic-version-15
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Acronyms and abbreviations

Abbreviation

Definition

AMR antimicrobial resistance

AMS antimicrobial stewardship

AURA Antimicrobial Use and Resistance in Australia
Cl confidence interval

Commission

Australian Commission on Safety and Quiality in Health Care

ESBL extended-spectrum p-lactamase

IRR incidence rate ratio

MRSA methicillin-resistant Staphylococcus aureus

NAPS National Antimicrobial Prescribing Survey

NAUSP National Antimicrobial Utilisation Surveillance Program
NHMRC National Health and Medical Research Council

NSQHS Standards

National Safety and Quality Health Service Standards

RACGP

Royal Australian College of General Practitioners

10

Chapter 1: Evidence for antimicrobial stewardship



Key points

» The growing problem of antimicrobial
resistance (AMR) presents a threat to
public health and patient safety.

» Antimicrobial-resistant infections can lead
to prolonged or serious illness, escalation
in therapy (and associated healthcare
costs), hospitalisation or death.

e Other healthcare interventions, such as
surgery and oncology treatments, are also
threatened by AMR because antimicrobials
are essential to those interventions.

e The decreasing pipeline of new
antimicrobials limits options for treating
infections.

e High levels of antimicrobial use and
inappropriate use of antimicrobials are
associated with increasing AMR.

e Reducing inappropriate antimicrobial use
is an important strategy to preserve the
effectiveness of antimicrobials.

e Antimicrobial stewardship (AMS)
programs have been shown to improve
the appropriateness of antimicrobial use,
reduce patient morbidity and mortality,
and reduce bacterial resistance rates and
healthcare costs.

» Effective AMS is a suite of coordinated
strategies that aims to ensure that
antimicrobials are prescribed according
to evidence-based guidelines, with

1.1

The ability of antimicrobial agents to control
infection is critical, not only for the treatment

of infectious diseases, but to support many of

the advances and interventions of contemporary
health care. Neonatal care, organ transplantation,
chemotherapy, surgery and intensive care all

rely on effective antimicrobials to prevent and
manage infections. However, the increasing use of
antimicrobials is contributing to growing rates of
antimicrobial resistance (AMR). AMR is a threat

to the ability to treat and prevent infections. It
increases morbidity and mortality, and healthcare
costs. Treatment options are also limited by the
decreasing development pipeline for antimicrobials.

Introduction

Chapter 1: Evidence for antimicrobial stewardship

antimicrobial choice, dose and duration
selected to optimise clinical outcomes
and minimise adverse consequences.

In Australia, AMS programs are required

by the National Safety and Quality Health
Service Standards, which are mandated for
all hospitals in Australia.

AMS initiatives in human health settings
are also supported by the Antimicrobial
Stewardship Clinical Care Standard.

¢ The Australian Commission on Safety and
Quality in Health Care has established
other programs that support AMS
initiatives, such as the Antimicrobial
Use and Resistance in Australia (AURA)
Surveillance System.

+ The work of many states and territories,
non-government organisations,
professional bodies and research
organisations also supports AMS in human
health.

* An objective of Australia’s first National
Antimicrobial Resistance Strategy is
to implement effective AMS practices
across human health settings to ensure
appropriate and judicious prescribing,
dispensing and administering of
antimicrobials.

e The AURA Surveillance System provides
support to the implementation of the
National Antimicrobial Resistance Strategy.

Around one-third to half of antimicrobial use

in Australian aged care homes and hospitals
surveyed in 2015 was considered to be unnecessary
or inappropriately prescribed.'? In 2014, NPS
MedicineWise found that more than 50% of people
in the community with colds and other non-specific
upper respiratory tract infections were prescribed
an antimicrobial when it was not recommended by
national guidelines.? Inappropriate or suboptimal
antimicrobial use contributes to the development of
AMR and medication-related adverse events, and can
lead to poorer outcomes for individual patients with
infection.*®

Antimicrobial stewardship (AMS) programs have
developed as a response to these issues. As a
systematic approach to optimising antimicrobial
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use, AMS aims to minimise the unnecessary use of
antimicrobials and promote the appropriateness

of antimicrobial prescribing, resulting in improved
patient outcomes, cost-effective therapy and reduced
adverse consequences of antimicrobial use, including
AMR.*® AMS is a key strategy to conserve the
effectiveness of antimicrobials, and is carried out by
both the public and the private sectors in Australia.
Implementing effective AMS practices across human
health settings is also an objective of Australia’s first
National Antimicrobial Resistance Strategy.'

Successful management of infections in the future
will require a multifaceted approach, including:

o The development of novel antimicrobial agents
and therapies

« Coordinated efforts to limit the spread of
resistant organisms

e Measures such as AMS to conserve the
effectiveness of antimicrobials and contribute to
preventing and containing AMR.

This chapter presents the evidence for AMS and
outlines a national framework for AMS in Australia. It
describes the problem of AMR in human health and
the contribution of appropriate antimicrobial use to
preventing and containing AMR, and reducing patient
harm. The chapter presents the key elements of an
effective AMS program, and the evidence for AMS as
a means of reducing unnecessary antimicrobial use,
improving clinical outcomes and patient safety, and
containing healthcare-related costs.

1.2 Challenge and impact of
antimicrobial resistance

AMR is a growing global problem. Infections caused
by antimicrobial-resistant organisms are becoming
increasingly prevalent and more difficult to treat.
In some cases, they are untreatable. Antimicrobials
that were previously active against infections are
becoming less effective. Multi-drug resistance in
organisms such as Mycobacterium tuberculosis,
Staphylococcus aureus, Escherichia coli, Klebsiella
pneumoniae and Neisseria gonorrhoeae is becoming
more common." Resistance is associated with
treatment failure, increased mortality, and higher
costs for therapy and health care.!?

To compound the problem, the number of new
antimicrobials being developed has decreased,
further diminishing the capacity to treat
antimicrobial-resistant infections.!® As a result, there
is greater reliance on the effectiveness of currently
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available agents. One of the major roles of AMS is
to preserve the effectiveness of currently available
antimicrobial agents.

The causes of the rise in AMR are multi-factorial and
include the:

+ Selection or amplification of resistant clones
through antimicrobial use

« Acquisition of resistance genes from other
bacteria in humans, animals and agricultural food
sources

 Spread of resistant bacteria and resistance genes
through environmental and person-to-person
mechanisms.

A key contributor to AMR is unnecessary or
inappropriate use of antimicrobials.

1.2.1 Association between
antimicrobial use and
resistance

Evidence for the association between the use of
antimicrobials and the rise in AMR is documented in
laboratory, ecological and human studies, and can be
seen at both population and individual levels.'*¢

Association at the population level

In the community, increasing resistance to

specific antimicrobials used to treat respiratory
tract infections and other infections has been
demonstrated.!” Similar associations between
antimicrobial use and AMR in the aged care sector
have been seen, especially with extended-spectrum
B-lactamase (ESBL)-producing gram-negative
organisms and treatment with fluoroquinolones
and third-generation cephalosporins.’® Aged care
homes often have high rates of antimicrobial use,
and residents with comorbidities require frequent
admissions to hospital, which may further contribute
to the spread of AMR.

In hospitals, the incidence of resistant organisms
has been correlated with the use of broad-spectrum
antimicrobials. Examples include increasing
fluoroquinolone resistance in Pseudomonas aeruginosa
in association with increasing use of this
antimicrobial class'**’; the prevalence of methicillin-
resistant S. aureus (MRSA) associated with broad-
spectrum antimicrobial use?**; and the use of
third-generation cephalosporins and the prevalence
of ESBL-producing organisms.?*?* Although use of
fluoroquinolones in Australia is low, fluoroquinolone
resistance in E. coli is slowly increasing, driven by high
use of other antimicrobials.”
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Association at the individual level

Antimicrobial therapy can cause longstanding
changes to an individual’s resident microorganisms
(their microbiome), significantly reducing
microbial diversity and promoting overgrowth of

antimicrobial-resistant organisms.!” Longer duration

and multiple courses of antimicrobial therapy are
associated with higher rates of resistance.'” For
example, in people with recurrent urinary tract
infections, causative organisms that are initially
susceptible to first-line antimicrobials gradually
accumulate resistance to multiple antimicrobials.?®
Therapy with a second- or third-line antimicrobial
(if available) is often more expensive, is less

well tolerated and, if all oral options have been
exhausted, may require intravenous administration,
even for less severe infections.?” In some
circumstances, nonresistant populations do not
recover, allowing antimicrobial-resistant organisms
to amplify.?8

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
areduction in the use of antimicrobials will result
in a concomitant decrease in AMR?’, and reflects the
complexity of resistance emergence, transmission
and persistence.®

Resistance may not always reduce the fitness

of the microorganism, so the resistance can

persist even without antimicrobial selection
pressure. 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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1.2.2 Consequences of antimicrobial
resistance

Health service organisations and aged care homes
are especially vulnerable to problems relating

to AMR. These facilities bring together, in close
proximity, people who are vulnerable to infections
because of their medical comorbidities. The spread
of antimicrobial-resistant organisms from person
to person is a major contributing factor to AMR

in these settings. Antimicrobial use selects for
resistant organisms. This increases the prevalence
of antimicrobial-resistant clones, which, when they
cause infection, require empirical antimicrobial
treatment to be broadened. In turn, the use of
broad-spectrum antimicrobials selects for more
resistant organisms, and promotes the colonisation
of patients and their environment with multidrug-
resistant organisms and opportunistic pathogens
such as Clostridium difficile.** This creates a cycle

of increasing AMR that requires broader-spectrum
antimicrobial therapy, until, in some situations, no
effective antimicrobial therapy remains.

When multidrug-resistant pathogens are prevalent,
clinicians need to use broader-spectrum and
(usually) more expensive agents for empirical
therapy for seriously ill patients. Patients infected
with antimicrobial-resistant organisms spend more
time in hospital, and the total cost of their care is
higher.3! Roberts et al. estimated that medical costs
attributable to antimicrobial-resistant infections

in a United States public teaching hospital were
US$18,500 to US$29,000 per patient, and were
associated with an excess length of hospital stay

of 6.4-12.7 days.’? The authors also projected
substantial medical and societal cost savings by
reducing antimicrobial-resistant infection rates.

Because antimicrobials are used to support other
areas of health care, AMR also affects those areas.
One example is the use of implantable devices.
There has been an almost 200% increase in the
number of prosthetic hips and knees implanted in
Australia over the past 20 years*?, and the number
of pacemaker devices implanted increased by 250%
between 2000 and 2013.3* The success of these
medical interventions would be significantly reduced
if the availability of effective antimicrobials to
support these procedures were to become limited.
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1.3 Australian framework
for antimicrobial
stewardship

Responding to the challenge of AMR and preserving
the effectiveness of antimicrobials requires a One
Health approach, in which all sectors that use
antimicrobials - human health, animal health and
agriculture - work together to improve appropriate
antimicrobial use and reduce AMR. One Health is

a coordinated, collaborative, multidisciplinary and
cross-sectoral approach to the development and
implementation of health strategies for people,
animals and the environment.!® Responding to the
Threat of Antimicrobial Resistance: Australia’s first
National Antimicrobial Resistance Strateqy 2015-2019
outlines the One Health approach to reducing
AMR in Australia.!® This includes implementing
AMS practices across all human health and animal
care settings. The focus of this chapter, and this
publication, is AMS in human health.

A number of arrangements, activities and
partnerships in Australia support AMS in human
health at the national, state, territory and
organisational level, including non-government
organisations, professional bodies and research
organisations. At the national level, the National
Safety and Quality Health Service (NSQHS)
Standards have provided the foundation for
universal requirements for implementation of AMS
in Australia. Effective AMS involves the coordination
of a combination of strategies, including regulation,
monitoring and surveillance, education and
awareness raising, and research.

1.3.1 National standards and
guidelines

AMS in Australia is supported by national standards
and guidelines, including the:

« National Safety and Quality Health Service Standards
¢ Antimicrobial Stewardship Clinical Care Standard

e Australian Guidelines for the Prevention and Control

of Infection in Healthcare.

National Safety and Quality Health Service
Standards

The NSQHS Standards (first edition) were released
in 2011, and assessment commenced in acute
health service organisations from January 2013. The
NSQHS Standards (second edition) and supporting
resources were released in November 2017.3°
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Assessment to the NSQHS Standards (2nd ed.)

will commence from 1 January 2019. All public

and private acute health service organisations are
required to implement the NSQHS Standards and be
assessed by an approved accrediting agency to verify
their compliance with the NSQHS Standards.

The NSQHS Standards were developed by the
Australian Commission on Safety and Quality in
Health Care (the Commission) in collaboration with
states and territories, clinical experts, patients and
carers. The primary aims of the NSQHS Standards
are to protect the public from harm and to improve
the quality of health service provision. They provide
a quality assurance mechanism that tests whether
relevant systems are in place to ensure that expected
standards of safety and quality are met. The

NSQHS Standards describe evidence-based actions
to improve health care.® They cover key areas
relating to governance, partnering with consumers,
preventing and controlling healthcare-associated
infection, medication safety, comprehensive care,
communicating for safety, blood management, and
recognising and responding to acute deterioration.

The Preventing and Controlling Healthcare-
Associated Infection Standard states:

Leaders of a health service organisation describe,
implement and monitor systems to prevent,
manage or control healthcare-associated
infections and antimicrobial resistance, to reduce
harm and achieve good health outcomes for
patients. The workforce uses these systems.3

The intention of this standard is:

To reduce the risk of patients acquiring
preventable healthcare-associated infections,
effectively manage infections if they occur,

and limit the development of antimicrobial
resistance through prudent use of antimicrobials
as part of antimicrobial stewardship.®®

All private and public hospitals, day procedure
services, public dental practices, and community
health services attached to health service
organisations are required to have an AMS program
in place (Box 1.1).

The Preventing and Controlling Healthcare-
Associated Infection Standard aligns with the criteria
and actions of the Clinical Governance Standard,

the Partnering with Consumers Standard and the
Medication Safety Standard.

The Clinical Governance Standard defines

clinical governance as the set of relationships and
responsibilities established by a health service
organisation between its governing body, executive,
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Box 1.1: Preventing and Controlling Healthcare-Associated
Infection Standard — criterion and actions for antimicrobial

stewardship

Criterion: 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.

Action required

3.15 The health service organisation has an
antimicrobial stewardship program 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

clinicians, patients and consumers to deliver safe
and high-quality health care. It ensures that the
community and health service organisations can
be confident that systems are in place to deliver
safe and high-quality health care and continuously
improve services.

Clinical governance is an integrated component

of corporate governance for health service
organisations. In relation to AMS, it ensures that
everyone - from frontline clinicians to managers
and members of governing bodies, such as boards
- is accountable to patients and the community for
assuring effective AMS.

The NSQHS Standards guide this publication and
support implementation of effective AMS through
the provision of information and resources for
clinicians and health service managers.

AMS is also included as a component of hospital
accreditation in other countries. In Canada, AMS
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3.16 The antimicrobial stewardship program
will:

a. Review antimicrobial prescribing and
use

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

c. Evaluate performance of the
program, identify areas for
improvement, and take action to
improve the appropriateness of
antimicrobial prescribing and use

d. Report to clinicians and the
governing body regarding

¢ compliance with the antimicrobial
stewardship policy

e antimicrobial use and resistance

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

was introduced as a Required Organizational
Practice for accreditation in 2013. In the United
States, health service organisations and aged care
homes seeking accreditation through the Joint
Commission are required to collect, analyse and
report on AMS data.®® This is done using the
measures in Core Elements of Hospital Antibiotic
Stewardship Programs and Core Elements of Antibiotic
Stewardship for Nursing Homes produced by the
Centers for Disease Control and Prevention.?”

Antimicrobial Stewardship Clinical Care
Standard

The clinical care standards developed by the
Commission are nationally agreed statements
about the care that a patient should be offered by
clinicians and organisations for a specific clinical
condition, in line with current best evidence. The
standards support clinicians’ decision-making
about appropriate care, and require health services
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to review the performance of their organisation

and make improvements in the care they provide.
Clinical care standards aim to improve the
appropriateness of health care provided to patients
by reducing unwarranted variation in care - that is,
variation in care that is not explained by the clinical
circumstances or personal choices of the patient.
The clinical care standards also help consumers to
know what they should expect from their healthcare
system and to make informed treatment decisions in
partnership with their clinicians.

The Antimicrobial Stewardship Clinical Care
Standard contains nine quality statements that
describe the key aspects of care that a patient
should be offered when antimicrobials are being
considered for treatment of a bacterial infection
or for prophylaxis.** The quality statements relate
to high-priority areas for improvement regarding
antimicrobial prescribing, based on available

evidence (Figure 1.1). The Antimicrobial Stewardship
Clinical Care Standard complements the NSQHS
Standards and other national efforts that support
AMS. It has been developed for use in all healthcare
settings, including hospitals, general practice and
aged care homes.

Australian Guidelines for the Prevention and
Control of Infection in Healthcare

The Australian Guidelines for the Prevention and
Control of Infection in Healthcare, published in 2010,
established the national approach to infection
prevention and control. The guidelines provide

a basis for healthcare facilities and members of

the workforce to develop detailed protocols and
processes for infection prevention and control
specific to local settings. They incorporate AMS,
and outline key requirements of an AMS program
and the role of AMS in preventing and managing

Figure 1.1: Antimicrobial Stewardship Clinical Care Standard quality statements

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.

microbiology testing.

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 Guidelines*? (or local antibiotic
formulary). This is also guided by the patient’s clinical condition and/or the results of

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.

investigation results.

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

9 If a patient having surgery requires prophylactic antibiotics, the prescription is made in
accordance with the current Therapeutic Guidelines*? (or local antibiotic formulary), and
takes into consideration the patient’s clinical condition.

Source: Australian Commission on Safety and Quality in Health Care®

16

Chapter 1: Evidence for antimicrobial stewardship


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

healthcare-associated infections.** The Commission
has worked with the National Health and Medical
Research Council (NHMRC) to review these
guidelines, and publication is expected in 2018.

Infection prevention and control standards written
specifically for general practices and clinicians in
other office-based and community-based settings
have been published by the Royal Australian College

of General Practitioners (RACGP). The Dental Board
of Australia has issued infection control guidelines
for dental practitioners.

1.3.2 National Antimicrobial
Resistance Strategy

In 2015, Australia’s first National Antimicrobial
Resistance Strategy was jointly produced by the
Australian Government Department of Health
and Department of Agriculture.'® The vision of the
National Antimicrobial Resistance Strategy is:

a society in which antimicrobials are recognised
and managed as a valuable shared resource,
maintaining their efficacy so that infections

in humans and animals remain treatable

and communities continue to benefit from

the advances that antimicrobials enable.*

The goal of the National Antimicrobial Resistance
Strategy is to minimise the development and spread
of AMR in Australia and ensure the continued
availability of effective antimicrobials. It aligns with
the World Health Organization’s Global Action
Plan on Antimicrobial Resistance.*! To achieve this
goal, the Australian Government, state and territory
governments, non-government organisations,
professional bodies and research organisations need
to work together on priority areas to achieve the
strategy’s seven objectives:

1. Increase awareness and understanding
of antimicrobial resistance through
communication, education and training

2. Implement effective antimicrobial stewardship
across human and animal care settings

3. Develop nationally coordinated surveillance of
antimicrobial usage and resistance

4. Improve infection prevention and control
measures across human and animal care settings

5. Agree a national research agenda and promote
investment in innovative approaches to
containing antimicrobial resistance

6. Strengthen international partnerships
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7. Establish clear governance arrangements.

The Australian Government Department of Health
and Department of Agriculture and Water Resources
are responsible for the National Antimicrobial
Resistance Strategy.’® The Australian Antimicrobial
Resistance Prevention and Containment Steering
Group, led by the secretaries of both departments,
reports publicly on AMR for the Australian
Government.

An implementation plan outlining key areas of
focus and specific actions to support the strategy
was released in 2016. This outlines the areas of
activity that the Australian Government identifies
as important to achieving the seven objectives
identified in the strategy.*

1.3.3 Antimicrobial stewardship in
the states and territories

State and territory governments are responsible
for planning and implementing AMS and infection
prevention and control guidelines in public health
service organisations. States and territories have
undertaken significant work to support AMS
policy and practice, and many have expert advisory
processes to provide technical and strategic advice.
Several states and territories have also developed
jurisdictional antimicrobial formularies, and some
conduct training and have produced resources to
assist health service organisations to implement
AMS programs.

AMS resources available in some states and
territories include:

» AMS policies
e AMS committee terms of reference
» Education and training modules

 Information about formulary management and
guidelines

o Statewide surveillance data
» Resources for patients
o AMS self-evaluation toolkits.

Examples of state and territory AMS activities and
resources are listed in Appendix A.

1.3.4 Therapeutic Guidelines

Evidence-based prescribing guidelines for
antimicrobials are a fundamental component of
AMS programs because they guide appropriate
antimicrobial use. They can also be used to educate
prescribers and students on accepted practice
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for antimicrobial prescribing in the organisation.
The NSQHS Standards require that health service
organisations provide access to, and promote the use
of, current evidence-based Australian therapeutic
guidelines.

In Australia, prescribers have access to Therapeutic
Guidelines: Antibiotic, which provides guidance

on optimising the selection, dose, route of
administration, duration and timing of initial
antimicrobial treatment.*’ These guidelines
represent the best available evidence and opinion
about treatment and prophylaxis for infections

in community and hospital settings in Australia.
They are listed in the RACGP Standards for General
Practices as a resource that supports evidence-
based practice, and are available in hard copy and
electronically.

Therapeutic Guidelines: Antibiotic are supplemented
by Therapeutic Guidelines: Oral and dental for dental
practitioners, Therapeutic Guidelines: Dermatology,
Therapeutic Guidelines: Gastrointestinal and
Therapeutic Guidelines: Respiratory, all of which

are now incorporated into the eTG complete
electronic bundle.

1.3.5 Surveillance of antimicrobial
use and resistance in Australia

Effective surveillance provides the basis for informed
efforts to improve antimicrobial use, and prevent
and control AMR, in combination with prescribing
guidelines. At the local level, data can be used to
provide feedback to clinicians, inform policy and
program development, guide formulary listings,

and develop other activities to promote appropriate
antimicrobial use. At the national level, data can also
be used to inform policy and program development
- for example, the revision of the list of subsidised
medicines, and identification of priorities for public
health action to reduce the spread and impact of
AMR, such as education campaigns or regulatory
measures.*

In 2016, the Commission completed the
establishment phase of the Antimicrobial Use and
Resistance in Australia (AURA) Surveillance System,
with funding from the Australian Government. The
system enables collection, analysis and reporting

of antimicrobial use and AMR surveillance data.
The AURA National Coordination Unit at the
Commission oversees the strategy for surveillance
activities, and implements activities to enhance
national surveillance of antimicrobial use and
resistance in the acute care and community sectors.
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AURA uses a partnership model that has both
strengthened support for existing surveillance
programs and developed new systems to fill identified
gaps (Box 1.2). AURA continues to be enhanced,

and broaden its scope of surveillance activities and
reporting to inform appropriate prescribing.

AURA program partners include:
o Australian Group on Antimicrobial Resistance

o National Antimicrobial Prescribing Survey (NAPS)

« National Antimicrobial Utilisation Surveillance
Program (NAUSP)

» Queensland Health, which enables the use of the
OrgTRx System as the 1T platform base for the
Australian Passive AMR Surveillance System.

Box 1.2: Antimicrobial Use
and Resistance in Australia
(AURA) Surveillance System

The AURA Surveillance System and the
AURA National Coordination Unit:

e Provide the framework for effective
planning and coordination of
surveillance and reporting of
antimicrobial use and antimicrobial
resistance (AMR)

* Improve quality, coverage and utility of
existing high-quality data collections
on antimicrobial use and AMR through
improved integration and coordination

* Provide detailed analyses across data
collections, including opportunities
for analysing relationships between
antimicrobial use and AMR, at a system
level

» Provide systematic, coordinated and
centralised national reporting on
antimicrobial use and AMR

» Establish new data collections, if
needed, such as for the systematic
and timely identification of critical
antimicrobial resistances

* Provide a means for rapidly consulting
and communicating with stakeholders
to further improve the system and its
reporting, and to better inform AMR
prevention and control strategies.

Source: Australian Commission on Safety and Quality in
Health Care®
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The Commission has also established a national
surveillance system for critical antimicrobial
resistances, called CARAlert. This has enabled a
more timely and effective mechanism to monitor
and report on these resistances, which are of vital
importance in the development of strategies to
prevent and contain AMR and respond appropriately
to outbreaks.

To further supplement surveillance and strengthen
the value of reporting, the AURA National
Coordination Unit works with other important
surveillance data programs and organisations to
ensure comprehensive reporting on antimicrobial
use and AMR, including the:

o Pharmaceutical Benefits Scheme and the
Repatriation Pharmaceutical Benefits Scheme

o NPS MedicineWise Medicinelnsight program

» National Neisseria Network, on N. gonorrhoeae
and N. meningitidis

¢ National Notifiable Diseases Surveillance System,
on M. tuberculosis

¢ Sullivan Nicolaides Pathology, on AMR rates from
the community and private hospital settings.

AURA 2017: Second Australian report on antimicrobial
use and resistance in human health provided a
comprehensive picture of antimicrobial use, AMR
and the appropriateness of antimicrobial prescribing
in Australia.”® Several reports from AURA are now
available, including those developed in conjunction
with partner programs such as NAPS and NAUSP,
and locally developed surveillance reports such as
CARAlert. These reports provide extensive data for
those responsible for AMS programs to review and
consider, alongside local data, to help target AMS
efforts. See Chapter 6: ‘Measuring performance and
evaluating antimicrobial stewardship programs’

1.3.6 Education and awareness
raising

Australians are increasingly recognising that

AMR is a problem, but their understanding of

how individual behaviours can contribute to

the development and spread of AMR is limited.
Increasing clinician and consumer awareness and
understanding of AMR and the importance of using
antimicrobials appropriately is seen as a critical
component of AMS. It constitutes the first objective
of the National Antimicrobial Resistance Strategy.°
Priority areas identified for action include:

« Strengthening consumer awareness initiatives
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 Supporting clinicians to reinforce messages
relating to appropriate antimicrobial use and
reducing the spread of infections with patients
and consumers

 Strengthening communication and education
initiatives for clinicians on AMR, AMS, and
infection prevention and control

« Increasing access to reliable sources of
information about antimicrobials and AMR.

The implementation plan for the National
Antimicrobial Resistance Strategy outlines the
activities being undertaken by organisations and
health sectors to consider these action items.*

Consumer engagement

Consumers, patients and carers can be engaged

in AMS through formal and informal education,
improved health literacy and shared decision
making. Several government and non-government
organisations in Australia are involved in developing
resources and delivering programs to increase
consumer awareness about AMR and change
consumer attitudes towards antimicrobial use. Some
resources are directed at consumers, and others

are directed at clinicians to equip them with the
tools and skills to communicate effectively with
consumers. These resources are discussed further

in Chapter 7: ‘Involving consumers in antimicrobial
stewardship’ and Chapter 10: ‘Role of prescribers in
antimicrobial stewardship’

Clinicians

Strengthening communication and education for
clinicians on AMR, AMS, and infection prevention
and control is another priority area for action.

This should start during the clinician’s formal
training and be regularly reinforced by workplace
education and training. A multidisciplinary
approach is recommended.!® A number of online
educational resources developed in Australia are
available to educators and clinicians. Further
information, including information on AMS
competency standards, is available in Chapter 5:
‘Antimicrobial stewardship education for clinicians’
and Chapter 10: ‘Role of prescribers in antimicrobial

stewardship’

Antibiotic Awareness Week

Australia has been participating in Antibiotic
Awareness Week every November since 2012.
The week is jointly organised by the Commission
and NPS MedicineWise, and supported by

several Australian Government departments and
professional societies. The Australian campaign is
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aligned with international efforts to promote greater
understanding of AMR and the responsible use of
antibiotics. It takes a One Health approach, and
targets consumers and clinicians in human health,
as well as prescribers and users in animal health and
agriculture.

All health service organisations and clinicians are
encouraged to participate in Antibiotic Awareness
Week each year. Resources to support Antibiotic
Awareness Week are available from the Commission,
NPS MedicineWise and professional societies.

1.3.7 Antimicrobial stewardship
research

Objective 5 of the National Antimicrobial Resistance
Strategy is to agree to a national research agenda,
and promote investment in the discovery and
development of new products and approaches to
prevent, detect and contain AMR.' Priority areas for
action are to:

o Identify current gaps, and agree to national
research and development priorities

o Coordinate national research activities and
information sharing

» Explore opportunities to increase support for
research and development, including incentives
for greater private sector investment

» Explore opportunities to support the translation
of promising research findings into new products,
policies and approaches.

The NHMRC currently provides funding for four
Centres of Research Excellence to research aspects
of AMR (Table 1.1). Their focus is on accelerating
knowledge translation into changes in policy and
practice.

The Australian Medical Research Future Fund has
listed AMR as a priority for medical research and
innovation for 2016-2018. The research must

be consistent with the National Antimicrobial
Resistance Strategy. The fund focuses on research
that brings point-of-care solutions to market.

1.3.8 Professional societies and
organisations

Professional organisations can play an important
role in setting professional standards, providing
guidelines and educating their members. Several
professional organisations in Australia are active in
promoting AMS, developing resources, and assisting
their members develop the knowledge and skills
required to actively participate in AMS activities. Key
professional organisations and societies that have
provided leadership in AMS in human health are the:

 Australasian Society for Infectious Diseases

o Australian Society of Antimicrobials

Table 1.1: Centres of Research Excellence in antimicrobial resistance

University Centre of Research Excellence name  Research themes
Bond University Minimising Antibiotic Resistance » Delayed prescribing

for Acute Respiratory Infections « Shared decision making and patient

(CREMARA) decision aids

» Diagnostic tests and biomarkers

Queensland Reducing Healthcare Associated » Effective infection prevention and
University of Infections (CRE-RHAI) control interventions and policy
Technology ¢ Modelling transmission dynamics

o Cost-effectiveness studies

University of

National Centre for Antimicrobial * One Health antimicrobial stewardship

Melbourne Stewardship (NCAS) » Antimicrobial prescribing studies
University of Redefining Antimicrobial Use to » Development of guidelines
* Modelling of novel antimicrobial
doses
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o Australasian College for Infection Prevention and

Control
o Society of Hospital Pharmacists of Australia.

1.4 Antimicrobial use

Antimicrobials that are used inappropriately or
unnecessarily not only contribute to AMR but can
also lead to patient harm.

1.4.1 Factors contributing to
unnecessary and inappropriate
antimicrobial use

Antimicrobials continue to be used unnecessarily
and inappropriately, despite the availability of well-
established evidence-based treatment guidelines.*
The reasons for this vary. Prescribers may be
unaware that guidelines are available or are too busy
to consult them. They may be confident that they
know the best antimicrobial choice, or unconvinced
of the risks of inappropriate use, including the risk
of AMR.#* Many clinicians are unwilling to withhold
antimicrobial therapy if the diagnosis is uncertain or
to risk treatment failure by using a narrow-spectrum
agent. Some prescribers and consumers believe that
antimicrobials have few adverse effects, potentially
leading to prescribing ‘just in case’ or for longer than
necessary because no negative consequences are
perceived. However, it is clear that antimicrobials
can cause lasting and detrimental disruptions to

the normal flora of individual patients, reducing
microbial diversity and promoting overgrowth of
antimicrobial-resistant organisms.***’

The knowledge of both consumers and prescribers
is a major factor influencing antimicrobial
prescribing. In the community, consumer
knowledge about antimicrobials and AMR is
limited, and preconceptions about the efficacy of
antimicrobials and the conditions for which they
are of benefit are frequently inaccurate.*® Prescribers
may overestimate consumer expectations for
antimicrobials®, or think that consumers will go
to another practitioner if they are not prescribed
an antimicrobial*! (see Chapter 7: ‘Involving
consumers in antimicrobial stewardship’).
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1.4.2 Antimicrobial use in Australia

Antimicrobial use is high in Australia compared with
many other high-income countries, in both hospitals
and the community.

Community use

In the community, Australia has the eighth
highest rate of antimicrobial prescribing among
member countries of the Organisation for
Economic Co-operation and Development, and
a prescribing rate more than double that of some
other countries.”

In Australia in 2015, more than 30 million
prescriptions were dispensed in the community.
Each year, almost half (around 45%) of the Australian
population is prescribed at least one course of an
antimicrobial. It is estimated that a considerable
proportion of those prescriptions are unnecessary?,
especially for respiratory tract infections. In 2015,
60% of people presenting to a general practitioner
with colds and other undifferentiated upper
respiratory tract infections - conditions for which
antimicrobials are generally not recommended -
were prescribed an antimicrobial.?®

Hospital use

In Australian hospitals, on any given day in

2015, nearly 40% of inpatients were prescribed
antimicrobials. Of those prescriptions, almost one-
quarter were considered inappropriate, and almost
one-quarter were noncompliant with guidelines.
The volume of antimicrobial use in Australia

is higher than in most comparator countries
(Figure 1.2).

1.4.3 Harmful effects of
antimicrobial use

In addition to contributing to the development of
AMR, antimicrobial use is associated with other
risks that may lead to patient harm. Inappropriate
antimicrobial use can lead to poor outcomes for
individual patients, whether these agents are
underused (such as in delayed, omitted or ineffective
treatment) or overused (such as starting treatment
unnecessarily or continuing treatment for longer
than required). Inadequate antimicrobial therapy -
such as poor antimicrobial choice, and suboptimal
dose, route or duration - is unlikely to be effective
against the causative pathogen, and is associated
with increased patient morbidity and mortality.**
It is an independent risk factor for death among
critically ill patients with severe infection.’ Other
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Figure 1.2: Comparison of hospital antimicrobial use in Australia and similar countries, 2015
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Defined daily doses per 1,000 inhabitants per day

Source: Australian Commission on Safety and Quality in Health Care®

risks associated with antimicrobial use include
increased risk of infection, allergies and other
adverse drug reactions, drug interactions, and drug
toxicity. These risks can be decreased by reducing
unnecessary and inappropriate use.

Increased risk of infection

Broad-spectrum antimicrobials can disrupt an
individual’s microbiome, leaving the individual
susceptible to infection by opportunistic bacterial
pathogens such as C. difficile and fungal infections
such as Candida. Patients taking antibiotics are
7-10 times more likely than patients not taking
antibiotics to be infected with C. difficile while the
patient is taking the antibiotic and for one month
after discontinuation.>

Allergies and other adverse drug reactions,
drug interactions, and drug toxicity

All antimicrobials can cause adverse effects.
Although many of these are minor or self-limiting,
some can be serious, such as anaphylaxis or liver
failure. In the United States, antimicrobials have
been implicated in around 20% of emergency
department visits for drug-related adverse

events reported to the National Electronic Injury
Surveillance System.** Allergic reactions were the
most common events in this system. Around 10-
15% of hospitalised patients are labelled penicillin
allergic. If penicillin is administered to a patient with
a true severe allergy, they may experience a fatal
anaphylactic reaction. Many patients are labelled

as being penicillin allergic based on a vague history
and may not have a true allergy. However, because
they are labelled ‘allergic’, they are often prescribed
suboptimal reserve agents with less favourable safety
profiles, which increases their risk of treatment
failure or adverse events.>*>¢
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Patients with altered pharmacokinetic profiles

(such as older patients, and patients with kidney

or liver impairment) are more likely to have an
adverse event and are at risk of drug toxicity if the
dose or dose frequency is not adjusted.*’ Patients
receiving antimicrobials that require therapeutic
drug monitoring (such as aminoglycosides and
vancomycin) are at risk of poorer clinical outcomes,
adverse events and extended length of stay if
appropriate systems for monitoring are not in place.”’

Some antimicrobials interact with other medicines,
which can cause adverse events. For example, giving
macrolides (erythromycin and clarithromycin) with
medicines that prolong the QT interval can increase
the risk of cardiac arrhythmias.

1.5 Antimicrobial
stewardship

AMS is described as a systematic and coordinated
approach to optimising antimicrobial use with the
goals of improving patient outcomes, ensuring cost-
effective therapy and reducing adverse consequences
of antimicrobial use, including AMR.%? 1t is an
integral component of patient safety.

1.5.1 Effective antimicrobial
stewardship

Effective AMS requires a suite of coordinated
strategies to promote the use of antimicrobials in a
way that maximises their benefit, while causing the
least harm. The aim is to reduce unnecessary use
and improve the appropriate use of antimicrobials by
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prescribing according to evidence-based guidelines,
with medicine choice, dose and duration selected
to optimise clinical outcomes and minimise adverse
consequences such as drug toxicities, C. difficile
infection or the selection of resistance.*® In short,
AMS promotes the use of the right antimicrobial,
at the right dose, for the right duration, at the right
time and by the right route.

AMS requires a systems-based approach that operates
with support of the health service organisation
executive, within the governance framework of the
organisation, using the expertise and resources of

a multidisciplinary team to coordinate activities

(see ‘Structure and governance’ in Box 1.3). AMS
programs need sustained effort to remain effective;
otherwise, antimicrobial consumption patterns can
rapidly revert to pre-AMS levels.*

AMS programs aim to change antimicrobial
prescribing behaviour through different strategies.
These include restrictive approaches (such

as requiring approval to prescribe a specific
antimicrobial) and enabling approaches (such as
post-prescription review and feedback).

Strategies considered essential to establishing an
effective AMS program are summarised in Box 1.3.
Evidence for each of the strategies, and resources and

Box 1.3: Essential elements and strategies for antimicrobial

stewardship programs

Structure and governance

Overall accountability for antimicrobial
stewardship (AMS) is defined by an
organisation’s corporate and clinical
governance. Managers and senior clinicians
are responsible for the AMS program,
including:

e Ensuring that AMS resides within the
organisation’s quality improvement and
patient safety governance structure

o Establishing a multidisciplinary AMS team
that includes, at least, a lead doctor and
pharmacist

» Providing the necessary human, financial
and information technology” resources for
AMS activities

» Ensuring ongoing education and training
for prescribers, pharmacists, nurses,
midwives and consumers about AMS,
antimicrobial resistance and optimal
antimicrobial use.

Essential strategies

The essential strategies that sit within the
AMS governance structure are:

» Implementing clinical guidelines!
consistent with Therapeutic Guidelines:
Antibiotic that take into account
local microbiology and antimicrobial
susceptibility patterns
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* Implementing formulary® restriction and
approval systems that include restricting
broad-spectrum and later-generation
antimicrobials to patients in whom their
use is clinically justified

* Reviewing antimicrobial prescribing, with
intervention and direct feedback to the
prescriber

e |Implementing point-of-care interventions
(including directed therapy, intravenous-
to-oral switching and dose optimisation)

e Ensuring that the clinical microbiology
service

— provides guidance and support for
optimal specimen collection

— targets reporting of clinically meaningful
pathogens and their susceptibilities

— uses selective reporting of susceptibility
testing results

— generates location-specific
antimicrobial susceptibility reports
(antibiograms) annually

* Monitoring antimicrobial use and
outcomes, and reporting to clinicians and
management.

* Information technology examples include electronic
prescribing with clinical decision support, online
approval systems for restricted agents, post-prescription
alert systems and antimicrobial use surveillance systems.

t  Guidelines include clinical pathways and care bundles.

Refers to institutional formularies; in the community, the

Pharmaceutical Benefits Scheme and the Repatriation

Pharmaceutical Benefits Scheme act as the formulary.

=
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tools to support their implementation in different
health settings are described in subsequent chapters.

Most evidence about the effectiveness of AMS
initiatives has been generated from public hospitals,
including those in Australia, and AMS is maturing
in the hospital sector. AMS programs in other
settings, such as the community and aged care
homes, are in their infancy; however, evidence to
support implementation in those settings is growing.
Although the principles of AMS are common to all
settings, it is recognised that different approaches
will be required and interventions will need to be
adapted for use in those settings.®

1.5.2 Evidence to support the
benefits of antimicrobial
stewardship

It is sometimes difficult to draw a direct relationship
between system interventions and their effects.

In the hospital sector, many of the studies of the
efficacy of AMS have reported on structural and
process measures (such as the presence of guidelines
and reduction in antimicrobial use). However, the
studies have been limited in their ability to evaluate
outcomes, particularly patient outcomes, whether
the development of AMR is prevented or minimised,
and unintended consequences of AMS.®! Evidence of
positive outcomes associated with AMS is increasing,
including reductions in unnecessary antimicrobial
use and institutional resistance rates, improved
clinical outcomes, improved patient safety, and

cost savings.5!-%4

Reduction in unnecessary antimicrobial use

At the community level, there is evidence that media
campaigns and specific education programs, in
combination with a dedicated workforce to conduct
coordinated AMS activities, can lead to broadscale
changes in prescribing behaviour and a decrease

in antimicrobial use. This has been demonstrated
in public campaigns in France and Belgium to
improve the use of antimicrobials in outpatients®>,
which resulted in a 26.5% decrease in antimicrobial
prescriptions in France over five years and a 36%
decrease in packets of antimicrobials supplied in
Belgium over seven years.

In the hospital setting, a 2017 Cochrane review

on interventions to improve antibiotic prescribing
practices for inpatients showed that AMS
interventions can safely reduce unnecessary
antimicrobial use in hospitals by improving adherence
to guidelines and decreasing the treatment duration.*
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Reduction in antimicrobial resistance

There is growing evidence that a reduction in
antimicrobial use can result in a decrease in AMR in
specific settings.

AMS interventions in the community have been
associated with a decrease in AMR (Table 1.2).

In the hospital setting, there are many examples

of changes in antimicrobial prescribing practices
having a significant effect on outbreaks of resistant
pathogens. Those changes have often been
implemented in times of crisis, such as in response
to the emergence of resistance in a unit or across

a hospital. However, evidence is growing for the
effectiveness of AMS programs in institutions, which
show reduced prevalence of resistant organisms over
time.®*7? In a meta-analysis, Beryl et al. found that,
overall, AMS activities in hospitalised patients’:

» Reduced AMR rates by 34% (incidence rate ratio
[IRR] 0.66; 95% confidence interval [C1] 0.47,
0.93; P=0.02)

» Reduced C. difficile colonisation by 62% (IRR 0.38;
95% C10.23, 0.65; P < 0.001)

» Were more effective in reducing AMR among
gram-positive bacteria (43% reduction) than
gram-negative bacteria (28% reduction); AMS
activities were most effective in reducing
- MRSA (49% reduction; IRR 0.51;

95% C10.33,0.80)
- carbapenem-resistant gram-negative bacteria
(48% reduction; IRR 0.52;95% C10.32, 0.84)

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

Another meta-analysis of the clinical outcomes
associated with implementating AMS programs
showed a reduction in infections due to MRSA,
imipenem-resistant P. aeruginosa and ESBL-
producing Klebsiella species.®® A survey of

448 hospitals in the United States showed that
implementing guideline-recommended practices
and optimising the duration of empirical therapy
were associated with a lower prevalence of resistant
organisms.”> However, the 2017 Cochrane review of
interventions to improve antimicrobial prescribing
in hospitalised patients reported an inconsistent
effect on resistant gram-negative and gram-positive
bacteria, citing too few studies and too much
variance in microbial outcomes to reliably assess
any relationship between microbial outcomes and
change in antimicrobial use.®
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Table 1.2: Community interventions for antimicrobial stewardship

Country

Intervention

Result

Belgium®6¢”

National campaign to reduce unnecessary
prescriptions in the community

Reduced penicillin resistance in
Streptococcus pneumoniae from 17.7% to
10.0% between 2000 and 2007

Iceland®® Public media campaign aimed at reducing Reduced frequency of penicillin-
consumption of antimicrobials nonsusceptible S. pneumoniae from 20%
to 12% between 1993 and 1997
Finland®® Community education campaign to Reduced macrolide resistance in
reduce macrolide prescribing Streptococcus pyogenes (Group A
streptococci) over five years, to 48% of
1991 levels
Scotland” Restriction of the ‘4C" antimicrobials Around 50% decline in the incidence of

(cephalosporins, clavulanate, clindamycin
and ciprofloxacin) in National Health

Clostridium difficile

Service trusts

Australiatt2>7t

restricted to a limited number of
indications and durations

Pharmaceutical Benefits Scheme and
Repatriation Pharmaceutical Benefits
Scheme subsidies for fluoroquinolones

Low rate of fluoroquinolone resistance
among gram-negative bacteria compared
with other countries with otherwise similar
overall antimicrobial use

Some of the most successful AMS programs reported
are those aimed at reducing C. difficile infection
rates. Restricting use of antibiotics deemed high
risk for C. difficile infection has been associated with
significant reductions in targeted antibiotics and

C. difficile infection rates.**” The 2017 Cochrane
review of interventions to improve antimicrobial
prescribing in hospitalised patients reported an
association of planned AMS interventions with a
consistent reduction in C. difficile infection (median
-48.6%; interquartile range -80.7% to -19.2%).%
Other studies have demonstrated that reducing

the overall use of antimicrobials, combined with
improved infection control precautions, reduces

the incidence of nosocomial C. difficile infection.”>”®
Figure 1.3 is an example of the outcome of a
program of improved infection control and targeted
antimicrobial consumption on the incidence of

C. difficile infection in a Canadian hospital.””

Improved clinical outcomes

Inadequate antimicrobial therapy is associated
with increased patient morbidity and mortality due
to infection*®, and is an independent risk factor

for death among critically ill patients with severe
infection.’ Programs that improve antimicrobial
prescribing have been shown to increase cure

rates, decrease treatment failures” and decrease

Chapter 1: Evidence for antimicrobial stewardship

mortality from infection.®*#° The 2017 Cochrane
review concluded that interventions to improve
antimicrobial prescribing for hospital inpatients are
effective at increasing compliance with antibiotic
policies and reducing the duration of antibiotic
treatment safely, without increasing mortality.* In
addition, interventions were associated with reduced
length of stay.

A meta-analysis by Schuts et al. examined whether
AMS programs in hospitals and long-term care
facilities had effects in four predefined patient
outcomes: clinical outcomes, adverse events, costs
and bacterial resistance.®* The overall evidence for
benefits was assessed against one or more of the four
patient outcomes for six AMS objectives:

» Empirical therapy according to guidelines
o De-escalation of therapy

« Intravenous-to-oral treatment switching
o Therapeutic drug monitoring

o Use of a list of restricted antimicrobials

o Bedside consultation.
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Figure 1.3: Targeted antibiotic consumption and nosocomial Clostridium difficile—associated
disease (CDAD) incidence per 1,000 patient days of hospitalisation
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infection control measures
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The benefits included:

o 35% relative risk (RR) reduction for mortality (RR
0.65;95% C10.54, 0.80; P < 0.0001) associated
with guideline-adherent therapy

o 56% decrease in mortality (RR 0.44; 95% C10.3,
0.66; P < 0.0001) associated with de-escalation of
therapy

« Improved patient outcomes with infectious
diseases physician bedside management of
S. aureus bacteraemia.

Although many studies in this meta-analysis showed
benefit, many were of low quality, and further
research is needed in this area. Additionally, no
studies regarding predefined outcomes in long-term
care facilities were able to be identified; this is also
an area for future research.

Improved patient safety

AMS is synonymous with antimicrobial safety and
is an integral component of patient safety.®* In
addition to reducing the risk of individual patient
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harm from AMR and C. difficile infection, AMS
intervention outcomes include the reduction of
medication-related adverse events:

o Over four years (2009-2012), Cao et al. analysed

AMS interventions in a hospital in Texas®

- interventions primarily related to
inappropriate dosing (39.0% of the AMS
interventions), antimicrobial selection (20.5%)
and drug allergy (13.0%)

- serious adverse drug events were potentially
avoided in 20.7% of all interventions

« Individualised pharmacokinetic monitoring and
adjustment of aminoglycoside dosing have been
shown to reduce nephrotoxicity, hospital length
of stay and mortality.>”

Cost savings and cost benefit

Implementation of any new program usually
requires some financial investment, through either
further resources or reallocation of resources.
Published studies indicate that AMS programs
produce overall cost savings for organisations and
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can be financially self-supporting over time.”6283
However, calculation of the health-economic
impact of AMS programs is complex because of
uncertainties in long-term cost-benefit ratios,
attributable costs and effects of avoided infection.

Examples of interventions that have direct cost
savings include:

o Ceasing antimicrobial therapy when it is no
longer indicated or when the infection has
resolved

« Intravenous-to-oral therapy switching

» De-escalating from broad-spectrum or
combination therapy to directed therapy

» Implementing evidence-based guidelines that direct
the duration of therapy in surgical prophylaxis.

Reports of AMS cost savings in hospitals include a
recent review summarising 26 published studies,
which indicated that hospital AMS programs
reduced antimicrobial costs by an average of

33.9% (95% C1 -42%, -25.9%) and length of stay

by 8.9% (95% C1 -12.8%, -5%).% In a 2007 study
from the United States, annual savings of between
US$200,000 and US$900,000 were reported in large
teaching hospitals and small community hospitals
with multidisciplinary antimicrobial management
programs.®? Although reports describing the
clinical and economic impacts of multidisciplinary
antimicrobial management programs were limited to
single-centre longitudinal studies, they consistently
demonstrated a decrease in antimicrobial use (of
between 22% and 36%).%

Hospital AMS programs with a narrower focus

have also demonstrated cost savings and cost-
effectiveness in different settings, and with different
targets and strategies (Table 1.3).

Many of the cost savings will be most evident in
the first year of introducing AMS, particularly
pharmaceutical costs. Measures such as streamlining
antimicrobial formularies to optimise purchase
price are generally a one-off saving. Presuming

that adherence is high, implementing guidelines
for surgical prophylaxis will initially bring about
antimicrobial cost savings through a decrease in
duration of antimicrobial therapy, but is unlikely to
provide further reductions. However, cost-benefit
is only one consideration in determining economic
benefit to support the maintenance of an AMS
program. Improved quality of care and patient
outcomes are important factors that should also

be estimated.

1.5.3 Unintended consequences
of antimicrobial stewardship
programs

Several meta-analyses have identified no adverse
clinical outcomes from AMS in hospitals.61:638290
To complement the studies showing a benefit in
clinical outcomes of AMS, many other studies
show that a significant reduction in antimicrobial
use, although not showing a change in clinical
outcomes, reassuringly does not show adverse
clinical effects.”'® For example, reducing the
duration of intravenous antimicrobial therapy

for community-acquired or ventilator-associated
pneumonia did not increase mortality or length of
hospital stay.”®?” Studies evaluating shorter duration
of surgical prophylaxis also showed no increases in
postoperative surgical site infections.’®%

Table 1.3: Cost savings from antimicrobial stewardship in hospital settings

Country Target of program

Outcome

[taly® Perioperative prophylaxis

22.9% reduction in direct drug costs

Singapore®®
patients

Broad-spectrum antimicrobial use in renal

Direct cost savings of S$90,045

United States®®
critical care

Broad-spectrum antibiotics in paediatric

62% reduction in purchase costs of
broad-spectrum antibiotics

United States®
single infective syndrome

Optimising treatment of bacteraemia as a

Maintaining an antimicrobial stewardship
team was cost-effective

Germany®®
orthopaedic unit

Broad-spectrum antibiotic use in an

Overall cost savings (including drug cost,
infectious diseases consultant time and
laboratory costs) over 15 months
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However, this does not mean that unintended
consequences may not occur in individual programs
or strategies. In Scotland, when the national
orthopaedic surgical prophylaxis guidelines were
changed from cefuroxime to flucloxacillin and
gentamicin, there was an associated significant
increase in acute kidney injury.!®® Thus, when
introducing AMS measures, it is necessary to
monitor actual and potential adverse outcomes,

as well as positive outcomes such as reduced AMR
or C. difficile infection. Certain interventions, such
as removing broad-spectrum antimicrobials from
clinical areas to limit their inappropriate use, may
delay antimicrobial delivery if appropriate pathways
for antimicrobial supply do not accompany the
restrictions. For example, a study in the United
Kingdom found that first doses of restricted, non-
ward stock antimicrobials were more likely to

be delayed than first doses of unrestricted stock
antimicrobials. Although the study was not powered
to measure whether an adverse clinical outcome was
associated with this delay, in the setting of sepsis,
delaying antimicrobial prescription has been shown
to have adverse consequences.'”%2 More research is
needed to understand any unintended consequences
of the use of restrictive interventions.*
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Appendix A:

Examples of antimicrobial

stewardship (AMS) activities and resources
In Australian states and territories

State

Activities and resources

Australian Capital Territory
(ACT)

Healthcare Associated Infections Standards Group based at Canberra
Hospital and Health Services, and AMS working group

ACT Health Formulary
Comprehensive restrictions policies

Northern Territory (NT)

Policies and guidelines available for all hospitals via the policy portal on
the intranet homepage

Electronic approval systems for Top End hospitals
CARPA Standard Treatment Manual (STM) to support remote clinicians

New South Wales (NSW)

State AMS expert advisory committee terms of reference

AMS toolkit: sample terms of reference for AMS committees, sample
AMS policy, list of antimicrobial restrictions, fact sheets

Other resources: hospital-level cumulative antibiograms, e-learning
module on AMR, mobile applications

Queensland

Statewide formulary (MedTRXx)

Statewide AMS program offering a range of educational activities and
skills sessions with video conference access available

South Australia

South Australian expert Advisory Group on Antimicrobial Resistance
(SAAGAR)

Statewide antimicrobial formulary management and surveillance of
antimicrobial use

AMS self-evaluation toolkit

Tasmania

State Health Service AMS committee

Online state medicines formulary with comprehensive antimicrobial
component

Regional AMS committees reporting to the statewide committee with
primary health and GP liaison

Victoria

Support for AMS through Safer Care Victoria, with regular email updates
to AMS hospital contact list

Annual forum for Antibiotic Awareness Week

VICNISS (Victorian Healthcare Associated Infection Surveillance System)
activities available to all acute and some non-acute health services in
Victoria

Western Australia (WA)

WA Committee for Antimicrobials

Statewide medicines formulary
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Acronyms and abbreviations

Abbreviation

Definition

AMR

antimicrobial resistance

AMS antimicrobial stewardship
AURA Antimicrobial Use and Resistance in Australia
FTE full-time equivalent
ID infectious diseases
IT information technology
LHD Local Health District
LHN Local Hospital Network
NAPS National Antimicrobial Prescribing Survey
NAUSP National Antimicrobial Utilisation Surveillance Program
NSQHS National Safety and Quality Health Service Standards
Standards
Ql quality improvement
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Key points

» Overall accountability for antimicrobial
management lies at the highest level of
each health service organisation, and with
the clinicians responsible for delivering
services efficiently and effectively.

o The National Safety and Quality Health
Service Clinical Governance Standard
identifies management requirements
for ensuring that the antimicrobial
stewardship (AMS) program is

appropriately supported and implemented,

and that outcomes are evaluated.

e The preferred model for AMS in most
settings involves a multidisciplinary AMS
team that has the responsibility and
resources for implementing a program to
improve antimicrobial prescribing.

» Effective implementation of an AMS
program within a health service
organisation requires a good safety

2.1

Antimicrobial stewardship (AMS) is a systematic
approach by a health service organisation to:

Introduction

» Promote and optimise appropriate antimicrobial
use, and improve patient outcomes

¢ Reduce and contain antimicrobial resistance
(AMR)

¢ Reduce healthcare costs.

AMS programs contain a range of strategies to
reduce unnecessary antimicrobial use and promote
the use of appropriate antimicrobials in line with
prescribing guidelines.

Changing antimicrobial prescribing behaviour

is complex and requires sustained support. No

single approach will deliver optimal antimicrobial
prescribing in every context. Strategies need to

be customised for the individual health service,

and consider the local environment and available
resources. Using local information and data to better
understand the local safety culture and readiness to
implement or improve a program will maximise the
chance of success.

Chapter 2: Establishing and sustaining an antimicrobial stewardship program

culture and uses an appropriate quality
improvement process.

e Specific implementation strategies
and interventions need to be relevant
to the local context and individual
circumstances.

» A successful AMS program will incorporate
ongoing data collection, analysis and
actionable feedback to clinicians, as these
elements have been shown to improve
prescriber behaviour.

e To be sustainable over time, an
AMS program should use a quality
improvement framework that incorporates
audit and actionable feedback; teams
are more likely to be effective if they
have access to education and training in
AMS, and effective quality improvement
processes.

This chapter suggests approaches to establishing,
improving and sustaining an AMS program.

It discusses the establishment of appropriate
governance for an AMS program and the steps
involved in the development of an AMS program
plan.

This chapter will be of use to anyone involved in
establishing an AMS program: clinicians from all
disciplines, health managers and health service
executives. Although much of the published
experience to date is hospital based, the same
principles can be applied to primary health and
other settings.

Issues that are especially relevant for certain settings
- rural and remote hospitals, private hospitals and
aged care - are tagged as R, P and AC, respectively,
throughout the text.

39



2.2 Essential elements
of antimicrobial
stewardship programs
Successful AMS programs comprise a range of

strategies, structures and governance, appropriate
to local circumstances, to support their

implementation. The requirements and strategies
considered essential to meet the goals and objectives
for AMS in Australian human healthcare settings

are summarised in Box 2.1. They are applicable to all
healthcare settings: metropolitan, rural and remote
hospitals; private hospitals; aged care; community
health services; general practice; and dental practice.

Box 2.1: Essential elements and strategies for antimicrobial

stewardship programs

Structure and governance

Overall accountability for antimicrobial
stewardship (AMS) is defined by an
organisation’s corporate and clinical
governance. Managers and senior clinicians
are responsible for the AMS program,
including:

e Ensuring that AMS resides within the
organisation’s quality improvement and
patient safety governance structure

o Establishing a multidisciplinary AMS team
that includes, at least, a lead doctor and
pharmacist

e Providing the necessary human, financial

and information technology” resources for

AMS activities

e Ensuring ongoing education and training
for prescribers, pharmacists, nurses,
midwives and consumers about AMS,
antimicrobial resistance and optimal
antimicrobial use.

Essential strategies

The essential strategies that sit within the
AMS governance structure are:

» Implementing clinical guidelines!
consistent with Therapeutic Guidelines:
Antibiotic that take into account
local microbiology and antimicrobial
susceptibility patterns

* Implementing formulary® restriction and
approval systems that include restricting
broad-spectrum and later-generation
antimicrobials to patients in whom their
use is clinically justified

» Reviewing antimicrobial prescribing, with
intervention and direct feedback to the
prescriber

» |Implementing point-of-care interventions
(including directed therapy, intravenous-
to-oral switching and dose optimisation)

e Ensuring that the clinical microbiology
service

— provides guidance and support for
optimal specimen collection

— targets reporting of clinically
meaningful pathogens and their
susceptibilities

— uses selective reporting of susceptibility
testing results

— generates location-specific
antimicrobial susceptibility reports
(antibiograms) annually

e Monitoring antimicrobial use and
outcomes, and reporting to clinicians and
management.

* Information technology examples include electronic
prescribing with clinical decision support, online
approval systems for restricted agents, post-
prescription alert systems and antimicrobial use
surveillance systems.

T Guidelines include clinical pathways and care bundles.

Refers to institutional formularies; in the community,
the Pharmaceutical Benefits Scheme and the
Repatriation Pharmaceutical Benefits Scheme act as the
formulary.

=)
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2.3 Structure and
governance

AMS programs should work within the
organisation’s safety and quality improvement
program. Governance requires both executive and
clinical leadership.

2.3.1 Safety and quality
improvement

Appropriate antimicrobial use is an essential
component of patient safety, and requires close
oversight and guidance.'? The inclusion of the
Preventing and Controlling Healthcare-Associated
Infection Standard in the National Safety and
Quality Health Service (NSQHS) Standards
signifies the importance of AMS in patient safety.
This standard requires that ‘the health service
organisation implements systems for the safe and
appropriate prescribing and use of antimicrobials as
part of an antimicrobial stewardship program’ (see
Section 1.3 in Chapter 1: ‘Evidence for antimicrobial

stewardship’).

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.'** By embedding
the program within a safety and quality framework,
AMS is framed as an issue of safe and high-quality
patient care. 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. Promoting a safe culture can further
influence the effectiveness of patient safety practices,
such as AMS.¢ Executive and clinical leaders can
promote a safety culture by demonstrating their
own commitment to safety and providing resources
to help teams to improve.®® Regarding AMS, they
can help the workforce focus on improved patient
safety and outcomes, and best clinical management
as the goal of AMS (see also Factors influencing
antimicrobial prescribing behaviour).

The Comprehensive Unit-Based Safety Program
(CUSP) is an example of a patient safety model that
combines best practices and the science of safety,
and promotes a safety culture (see Safety culture)

as the basis for improving practice.”’ Steps in
implementing the CUSP model have been included
in a CUSP toolkit, developed by the Agency for
Healthcare Research and Quality. This framework
has been successfully applied to reducing central
line-associated bloodstream infections” and
catheter-associated urinary tract infections.%'

It could be applied to AMS activities targeted at
reducing suboptimal antimicrobial use.

2.3.2 Governance

The NSQHS Clinical Governance Standard
describes governance as the set of relationships
and responsibilities established by a health service
organisation between its governing body, executive,
clinicians, patients and consumers to deliver safe
and high-quality health care. It aims to ensure that
the community and health service organisations
can be confident that systems are in place to deliver
safe and high-quality health care, and continuously
improve services.

Clinical governance is an integrated component

of the corporate governance of health service
organisations, ensuring that everyone - from
frontline clinicians to managers and members of
governing bodies, such as boards - is accountable to
patients and the community for assuring the delivery
of health services that are safe, effective, high quality
and continuously improving.

The Clinical Governance Standard requires

that accountability for the AMS program must
lie with the highest level of corporate and
clinical governance and management within the
organisation.!!

Hospital and community health service AMS
programs should have clearly defined operational
and reporting lines to the health service executive,
the director of clinical governance, the patient safety
and quality improvement committee, the infection
prevention and control committee, and the drug and
therapeutics committee.>*!* Figure 2.1 is an example
of a governance structure for a hospital AMS
program. It is important to consider the specific
governance arrangements for a hospital or health
service and their effect on local AMS programs, as
different governance arrangements may be required
depending on local structures and resources.

The structure described in Figure 2.1 could be
extended to networked AMS programs organised
at the Local Hospital Network (LHN) or Local
Health District (LHD) level, or to a private hospital
group.’*!* LHNs and LHDs need to formalise the
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workforce members responsible for AMS at the
facility and network-wide levels, clarifying where
resources are to be shared. These arrangements may
also extend to inter- and intra-LHN/LHD networks,
providing oversight to rural and remote services.
Similarly, arrangements may be extended to include
Primary Health Network linkages with LHNs and
LHDs.

At the state and territory level, AMS is considered
to be best supported within the safety and quality
improvement governance arrangements for each

state or territory, and should be included within that
state’s or territory’s strategic quality improvement
plan. Most state and territory health departments
have an established governance structure for AMS.
This may include an AMS advisory committee or
AMS network, with representation from LHNs and
LHDs.

Table 2.1 provides options for governance
arrangements for different types of health service
organisations (see also Resources).

Figure 2.1: Example of a governance structure for a hospital antimicrobial stewardship program

Executive level

Committee level

Medication
safety
committee

Patient safety
and quality
committee

Drug and
therapeutics
committee

Frontline health care

External
sites

Nursing
champions

AMS = antimicrobial stewardship
Source: Adapted from Clinical Excellence Commission, 2017%

Clinical
pharmacists

Hospital executive

Clinical governance

Medical
director

Infection
prevention
and control
committee

Antimicrobial
stewardship
committee

Divisional
management

Antimicrobial
stewardship
team

Consider where
your AMS
committee sits
within the local
clinical governance
framework. The
chart should include
any support links to
AMS activities in
programs at other
healthcare sites.

Antimicrobial
prescribers
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Table 2.1: Options for governance arrangements in different health service

organisations

Possible
governance
arrangements

Program element

Executive
leadership

Governance arrangements, structure and lines of
communication

Health service
organisation*

Network, district,
management

group or executive

sponsorship and
support for AMS
program

Director of AMS program
Multidisciplinary AMS committee

« AMS is part of the safety and quality plan

Links to committees responsible for drugs and therapeutics,
and infection prevention and control

Reports to chief executive and governance units

Principal
Referral
Hospital,

Acute Group A
Hospital, public
or private'

Local executive
sponsorship and
support for AMS
program

Director of AMS program (infectious diseases physician,
clinical microbiologist or pharmacist)

Multidisciplinary AMS committee
AMS is part of the safety and quality plan

Links to committees responsible for drugs and therapeutics,
and infection prevention and control

Reports to the chief executive and governance units
Multidisciplinary AMS team

Acute Group B
Hospital,

Acute Group C
Hospital, public
or private’

Local executive
sponsorship and
support for AMS
program

AMS program lead is a pharmacist (where possible, may be
local or network/district pharmacist), with input from local
or network/district infectious diseases physician or clinical
microbiologist

If no pharmacist is available, coordinated by a medical
clinician or senior nurse with dedicated time for AMS

AMS is part of the safety and quality plan

Links to committees responsible for drugs and therapeutics,
and infection prevention and control

Reports to the chief executive and governance units
Multidisciplinary AMS team

Acute Group D
Hospital/

Local executive
sponsorship and

AMS program lead is the facility manager, who coordinates
with input from local or network/district pharmacist,

multi-purpose support for AMS infectious diseases physician or clinical microbiologist

service, public  program AMS is part of the safety and quality plan

or private® Links to committees responsible for drugs and therapeutics,
and infection prevention and control
Reports to an organisational governance group
Multidisciplinary AMS team

Same Day Owner and Coordinated by the facility manager, with support from

Hospital, public  management specialist visiting clinicians or pharmacist, where available

or private support for AMS AMS is part of the safety and quality plan

program

Links to committees responsible for drugs and therapeutics,
and infection prevention and control

Reports to an organisational governance group

AMS = antimicrobial stewardship
* For example, Local Hospital Network or Local Health District, private hospital group

t For example, large urban hospital or tertiary facility

§ For example, rural/district hospital
# For example, small hospital/multi-purpose service, hospital with fewer than 50 beds
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2.3.3 Executive leadership

The success of the AMS program depends on the
support and leadership of the executive, senior
management and the senior clinical workforce.>311:16

An organisation’s executive or governing body

can show its support and leadership for the AMS

program by:

o Prioritising and promoting AMS as a strategic
safety and quality goal of the organisation

 Ensuring that the clinical governance framework,
and quality improvement systems and processes
relating to AMS within the organisation are
robust, and that AMS is incorporated into
strategic planning

« ldentifying an executive sponsor to participate in
the AMS committee and program

o Supporting AMS and communicating to the
workforce and other leaders why appropriate
antimicrobial use is a priority

» Providing appropriate resources for the AMS
team and committee, and supporting them to
operate within the clinical governance framework

o Scheduling time to review progress and provide
advice

o Supporting the AMS team and committee in
promoting accountable clinical practice across
the organisation

 Ensuring that clinicians (prescribers, pharmacists,
nurses and midwives) receive appropriate
orientation on the AMS program at the start
of their employment in the organisation, and
ongoing education and training regarding AMS

o Ensuring that consumers receive appropriate
information regarding AMS.

Table 2.2 provides examples of how leaders can
show commitment to AMS in different healthcare
settings. The SA Health Antimicrobial Stewardship
Policy Directive provides an example of the roles
and responsibilities that are expected of the chief
executive and LHN chief executive officers in
supporting the implementation of AMS in public
hospitals in South Australia.!®

2.3.4 Clinical leadership

Engaging senior clinicians to champion and

support the AMS program is a key factor for
successful AMS.??! The aim of developing clinical
leadership in AMS is to promote a culture of optimal
antimicrobial use within the organisation. Both
executive and clinical leadership are needed to

champion the AMS effort. Specific change ideas
include?%:

+ Identifying clinical champions to be thought
leaders about AMS

« Enabling clinical champions to work with
the executive to ensure that the executive
understands the rationale and goals for AMS
programs, in order to provide sufficient executive
support

» Engaging a clinical champion and central team to
improve the focus of AMS in the current process
of care

» Using clinical champions to bring disciplines
together to improve communication and
collaboration about improving antimicrobial use,
including (as appropriate to the setting)

- infectious diseases physicians and clinical
microbiologists

- other specialist clinicians (for example,
intensive care, emergency department,
respiratory)

- surgeons

- junior prescribers

- pharmacists

- infection control practitioners

- nurses and midwives.

Networked AMS programs often require designated
leadership and resources to support rural and
remote facilities. If available, an infectious diseases
physician or a clinical microbiologist is well placed
to lead the AMS program. If these experts are not
available, a general practitioner, general physician
or surgeon should be supported to lead and manage
the program. A pharmacist is a valuable resource

to an AMS program and can coordinate hospital
AMS programs in settings that have limited access
to infectious diseases physicians.?*?* In hospitals
without an on-site pharmacist, this role may be
performed by a regional or network pharmacist.
Mentorship from a specialist AMS pharmacist (for
example, from an established program at a different
hospital or the LHN/LHD AMS service) and access
to further AMS training are likely to assist a general
pharmacist taking on this role. Alternatively, an
infection control practitioner, nurse or midwife,
with the necessary support and training, could

be appointed to coordinate AMS activities (see
Chapter 12: ‘Role of nurses, midwives and infection
control practitioners in antimicrobial stewardship’).
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Table 2.2: Examples of leadership commitment to antimicrobial stewardship in different

health service organisations

Hospital and community
health services

Aged care homes

Primary care practice
(general, dental)

Leadership support is critical to
the success of AMS programs
and can include:

+ Issuing formal statements
that the facility supports
efforts to improve and
monitor antimicrobial use

¢ Including AMS-related
duties in job descriptions
and annual performance
reviews

* Ensuring that workforce
members from relevant
departments are given
enough time to contribute to
AMS activities

* Supporting training and
education

* Ensuring participation from
the many groups that can
support AMS activities.

Financial support increases

the capacity and impact of a
stewardship program. Effective
programs will often show
savings in both antimicrobial
expenditures and indirect costs
over time.

Facility leadership, including
owners and administrators, as
well as regional and national
leaders if the facility is part of
a larger corporation, can show
their support for AMS by:

+ Writing statements in support
of improving antimicrobial
use, to be shared with the
workforce, residents and
families

¢ Including AMS-related duties
in position descriptions for
the medical director, clinical
nurse leads and consultant
pharmacists

« Communicating to the
nursing workforce and
prescribing clinicians the
facility’s expectations about
antimicrobial use, and the
monitoring and enforcement
of AMS policies

+ Creating a positive culture,
through messaging, education
and celebrating improvement,
that promotes AMS.

Community practice leaders

can promote appropriate

antimicrobial prescribing by:

+ ldentifying a clear lead
to direct AMS activities
within a facility

* Including AMS-related
duties in position
descriptions or job
evaluation criteria for
medical directors, nursing
or midwifery leadership
positions and practice
management personnel

« Communicating with
all workforce members
(including administrative,
nursing and midwifery,
allied health and
medical) to set patient
expectations by using
consistent messages
when communicating
with patients about
the indications for
antimicrobials.

AMS = antimicrobial stewardship

Source: Adapted from Centers for Disease Control and Prevention'’-°

2.4 Antimicrobial

stewardship committee

and team

The NSW Clinical Excellence Commission’s

Antimicrobial Stewardship Teams & Committees fact sheet

informs the establishment of effective AMS committees

and teams, including their composition and roles.

Although overall accountability for AMS lies with

the highest level of governance in a health service

2.4.1 Antimicrobial stewardship

organisation, the responsibility for implementing the
program, and effectively and efficiently managing
available resources lies with a multidisciplinary AMS
committee and the local AMS team.'*?¢ The terms
‘AMS committee’ and ‘AMS team’ are often used
interchangeably; however, they describe different
entities. The AMS committee provides oversight and
advice, whereas the AMS team is concerned with
implementation.

committee

In the Australian setting, the term ‘AMS committee’
describes a multidisciplinary committee whose
primary role is to direct and support the AMS
program within the health service organisation

and to oversee the effective implementation and
ongoing function of the program. This may be at an
individual hospital or practice level, or at an LHN, an
LHD or a Primary Health Network level.
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The AMS committee should sit within the existing
clinical governance structure, and have links with
the quality improvement (QI) system. Cross-
membership with the drug and therapeutics,
medication safety, and infection prevention and
control committees is recommended.

Committee membership

Multidisciplinary committees are best suited to
guide and advise on the changes required for an
effective AMS program.?” Therefore, although
committee membership should include those
with professional expertise in the safe use of

antimicrobials, different professions and individuals
- with diverse perspectives, skills and responsibilities

for AMS - should be included. Membership of the

committee will vary, depending on the resources
available and the practice setting (see Table 2.3).
Involving prescribers, pharmacists, nurses, midwives,
administrators, infection control practitioners,
information systems experts, microbiologists and
infectious diseases physicians in a committee that
effectively incorporates their views and expertise will
support meaningful program interventions.*

Organisations should consider including one or
more consumers on the AMS committee to help to
promote activities that better consider consumer
needs (see also Chapter 7: ‘Involving consumers in
antimicrobial stewardship’).

Table 2.3: Suggested antimicrobial stewardship committee and team arrangements for

health service organisations

Suggested

Program elements

committee and
team arrangements AMS committee

AMS team

Health service

Multidisciplinary AMS committee comprising:

Not applicable

organisation* o The director of the AMS program

o A member of the executive

e A pharmacist(s)

» An infectious diseases physician or a clinical

microbiologist
* Medical specialists
» Surgeons

* Infection control practitioners

¢ Nurses and midwives

* Representatives from network or district

facilities

» A consumer representative

Principal Multidisciplinary AMS committee comprising: Multidisciplinary AMS team
Referral « The director of the AMS program comprising:

Hospital, « A member of the executive « An infectious diseases
Acute Group A

Hospital, public e An AMS pharmacist

or privatef » An infectious diseases physician or a clinical

microbiologist

» Infection control practitioners

¢ Nurses and midwives

physician or a clinical
microbiologist

e A pharmacist with allocated
time for AMS

May also include:

» Infection control

» Prescribing clinicians from key
departments, including intensive care
» Possibly pharmacy manager(s), information

systems expert, consumer, other relevant
representatives from AMS team

practitioners

» Prescribing clinicians
from key departments
(e.g. intensive care)

e Nurses and midwives

46
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Suggested
committee and

Program elements

team arrangements AMS committee

AMS team

Acute Group B
Hospital,

Acute Group C
Hospital, public
or private’

Functions may be performed by an:

* AMS committee at level of Local Hospital
Network / Local Health District or private
hospital group

OR

e AMS team

OR

» Existing committee, such as safety and
quality, or drug and therapeutics

Multidisciplinary AMS team

comprising:

» An on-site or a Local Hospital
Network / Local Health
District pharmacist with
allocated time for AMS

e A prescribing clinician, nurse
or midwife, as appropriate

» Input from an infectious
diseases physician or a
clinical microbiologist

Acute Group D
Hospital/multi-
purpose service,

Functions may be performed by an:

* AMS committee at level of Local Hospital
Network / Local Health District or private

Multidisciplinary AMS team
(may be on site or Local
Hospital Network / Local Health

public or private* hospital group
OR
* AMS team

OR

» Existing committee, such as safety and
quality, or drug and therapeutics

District) comprising:

e A pharmacist with allocated
time for AMS

» A prescribing clinician, nurse
or midwife

» Input from an infectious
diseases physician or a
clinical microbiologist

Same Day Functions performed by:
Hospital, public « An AMS team
or private

OR

» A facility management committee

Facility manager, nurse,
midwife, and visiting medical
officer (surgeon or anaesthetic
representative) or pharmacist
(where available)

AMS = antimicrobial stewardship

* For example, Local Hospital Network or Local Health District, private hospital group

t For example, large urban hospital or tertiary facility
§ For example, rural/district hospital

# For example, small hospital/multi-purpose service, hospital with less than 50 beds

Larger health service organisations may have enough
resources for a dedicated AMS committee, but

this may not be feasible for smaller, and rural and
remote organisations. In that case, AMS committee
functions could be incorporated into an already
functioning committee, such as the drug and
therapeutics, infection prevention and control,
medication safety, safety and quality, or practice
management committee. For smaller health service
organisations, membership of the committee will
depend on the available workforce and may involve
members who have regional roles (for example,

an LHN AMS pharmacist) or members from a
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larger organisation in the LHN/LHD. Off-site AMS
specialists may be asked to provide expert advice to
meetings by teleconference. As for all organisations,
the more members and variety of specialties
involved - including infectious diseases physicians,
pharmacists, and nurses and midwives - the more
robust and sustainable the program will be.

For LHNs or LHDs, the main membership of

the networked AMS committee should include
representation from executive, medical, surgical,
pharmacy, and nursing and midwifery stakeholders,
and from different hospitals and multi-purpose
services in the network.!314
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Committee role

In general, the AMS committee is responsible for:

o Developing, designing and updating the
organisation’s AMS program

o Overseeing the ongoing implementation and
development of the AMS program

» Reviewing local datasets regularly to identify
trends, improvements and opportunities for
change

« Evaluating and reporting on the progress and
effectiveness of the AMS program.

Example terms of reference for AMS committees
are available within the NSW Clinical Excellence
Commission’s AMS Implementation Toolkit.

LHNSs or LHDs may establish an AMS committee
responsible for the development and ongoing
evaluation of a regional AMS program.
Responsibilities of an LHN AMS committee may
include':

» Providing governance for the use of
antimicrobials, as per the committee terms of
reference

o Providing leadership for the LHN to meet the
requirements of the NSQHS Preventing and
Controlling Healthcare-Associated Infection
Standard

o Working collaboratively with other LHN

committees - including drug and therapeutics,

and infection prevention and control - on
formulary management and AMS issues

o Reviewing, approving and promoting LHN
guidelines on antimicrobial use or endorsing
statewide guidelines for use in LHN facilities

» Coordinating actions in response to reports on

antimicrobial use and AMR
 Providing leadership for the education of the

LHN clinical workforce and consumers on AMS

Providing representation on the statewide AMS
advisory group and other relevant committees.

2.4.2 Antimicrobial stewardship

team

In the Australian setting, the term ‘AMS team’
describes a group of clinicians who are the ‘effector
arm’ of the AMS program and the ‘face of AMS’
within the organisation. The composition of this
team will depend on local needs.
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Team membership

The AMS program model based on a
multidisciplinary AMS team approach with a clinical
microbiologist or infectious diseases physician

and a clinical pharmacist (with infectious diseases
training) as main team members is optimal.}327-2
This approach can be adapted to different healthcare
settings, and can be effective in the absence of
clinicians with specialist infectious diseases training.
See Table 2.3 for the suggested composition of AMS
teams in different healthcare facilities.

Where on-site infectious diseases physicians or
clinical microbiologists are not available, the AMS
team should be led by an interested clinician

with a clinical pharmacist, if available. In these
circumstances, health service organisations should
establish formal mechanisms to access specialist
advice to support the local AMS team. This may

be achieved through clinical networks within or
across LHNs or LHDs, or through arrangements
with the private sector. These arrangements should
be formalised to ensure continuity of advice and
service delivery. Small hospitals and other healthcare
settings without an on-site pharmacist needing to
seek advice from a clinical pharmacist may be able to
do so from another hospital in their LHN/LHD or a
community pharmacy service. Innovative programs
have been developed in these settings using
formalised networks and telehealth facilities.

The local AMS team may need to recruit support
from other workforce members where appropriate
(for example, data collectors for audits, or reviewers
for guideline development or revision). This can be
facilitated by the AMS committee or health service
executive and should be considered when planning
the program. Teams should also consider involving
colleagues from different clinical disciplines when
developing AMS interventions. This will help to
engage a broader range of prescribers and other
clinicians in AMS activities.

It is important that there is sufficient time for the
AMS team members to undertake these tasks.

Teamroles

To carry out their roles effectively, team members
need to be clear about their roles, responsibilities
and time commitment. Depending on the setting,
AMS team roles and functions may include:
 Providing antimicrobial support to a specific

clinical unit or service when guidelines are
developed or reviewed
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o Implementing guidelines, including auditing
prescribers’ compliance and providing feedback
to them

o Developing, reviewing and maintaining formulary
restriction and approval systems (including
electronic systems)

+ Reviewing patients who have been prescribed
restricted antimicrobials

» Monitoring the performance of antimicrobial
prescribing by collecting and reporting unit-,
ward- or practice-specific data, including
appropriateness of antimicrobial use

« Liaising with the clinical microbiology service
regarding AMS

o Conducting workforce education and training

» Advising on the design and implementation of
information technology (IT) systems to support
AMS (for example, electronic clinical decision
support systems).

Professional development

AMS professionals engaged in building, leading or
evaluating AMS programs require specific knowledge
and skills. These include an understanding of

the rationale for AMS, the types of stewardship
strategies that an AMS program may consider, and
the approaches for measuring the processes and
outcomes of an AMS program. Guidance on these
skills and knowledge has been published and may
assist team members.*® (Links to guidance on skills
and knowledge required for AMS professionals

are provided in Resources; see also Chapter 5:
‘Antimicrobial stewardship education for clinicians’)

AMS committee and team members are encouraged
to learn about, and incorporate findings from,
general QI activities in health care, and to seek
further information and training in QI and change
management processes, as required. It is important
to consider involving others who can contribute

this expertise, such as workforce members from the
organisation’s QI and patient safety team, or from
state, territory or LHN/LHD safety and quality units.

2.5 Antimicrobial
stewardship program
plan

When the governance structure (with executive
commitment), the AMS committee and the
multidisciplinary AMS team have been established, the
next step is to plan the AMS program. The program

will differ according to the healthcare setting and
available resources. Clinician involvement is critical.*!
A QI approach to planning and implementing the
program is recommended. QI incorporates behaviour
change strategies of sustainable self-measurement by
clinicians or clinical teams. It involves ongoing data
collection and analysis, together with the provision
of actionable feedback, which has been shown to
improve prescriber behaviour.3*34 Evaluating the
impact of the intervention helps teams to decide
whether implementation strategies are effective

or if different approaches are needed, and enables
unintended consequences to be identified (see
Chapter 6: ‘Measuring performance and evaluating
antimicrobial stewardship programs’). This approach
can be applied to any healthcare setting.

Steps in designing, implementing or improving an
AMS program include:

* Assessing readiness to implement an AMS program
 Reviewing existing policies and guidelines

» Reviewing local data on antimicrobial use and AMR
o Determining priority areas for AMS activities

« ldentifying effective interventions

» Defining measurable goals and outcomes

« Documenting and implementing the AMS plan
 Educating the workforce

» Developing and implementing a communication
plan.

2.5.1 Assessing readiness to

implement an antimicrobial
stewardship program or
intervention

An organisation’s readiness to implement an AMS

program or specific AMS interventions should

consider various factors needed for a successful

program, including:

o Structures and processes required for the AMS
program

 Resources to support the program

» An understanding of the context in which the
AMS program is being implemented, including
the organisational culture, safety culture and local
influences on prescribing behaviour.

Structures and processes required for an
antimicrobial stewardship program

An assessment of the key structures and processes
required to establish and maintain an AMS program
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should be completed by the AMS committee or
team:

o Before implementing a program, to provide
baseline information for a gap analysis

o Atregular intervals after implementation, to help
AMS teams to measure their progress and identify
areas for improvement.

The self-assessment will help to decide the local
factors influencing antimicrobial prescribing and
use; the level of executive support or commitment
to the program; and available human, financial
and IT resources. External advice is often helpful
in undertaking a comprehensive self-assessment
process.

A number of assessment tools are available for
hospitals and community services to decide what
structural requirements and processes are in place

to support AMS in their organisation (see Box 2.2 for
examples and Chapter 6: ‘Measuring performance
and evaluating antimicrobial stewardship programs’).

Resources to support the antimicrobial
stewardship program

It is important to assess the resources that are
required and currently available or accessible

to implement and promote AMS within the
organisation. These include the capacity of the
workforce to undertake the AMS program, such as
access to clinical microbiology, infectious diseases
and pharmacy expertise; available policies and
guidelines; current audits and data collection
processes (that may help support AMS); 1T (see
Chapter 4: ‘Information technology to support
antimicrobial stewardship’); and education systems
(see Chapter 5: ‘Antimicrobial stewardship education
for clinicians’). This information can be collected
as part of the assessment using the tools listed in
Box 2.2.

Resourcing needed for successful AMS programs
may include®*:
o Management and workforce
- dedicated clinician and pharmacist time for
participation in AMS activities
- access to clinical microbiology, infectious
diseases and pharmacy expertise
- resources to provide appropriate orientation to
new clinical workforce and ongoing education
to the existing workforce regarding the AMS
program and AMS strategies
- aclinical lead for AMS
- clinical champions
- an appropriately qualified and trained workforce

Box 2.2: Antimicrobial
stewardship self-assessment
tools and links

Hospitals

e NSW Clinical Excellence Commission:
Antimicrobial Stewardship Progress and

Planning Tool*®
e South Australia (SA) Health

Antimicrobial Stewardship Program:
Self-evaluation Toolkit®

e Centers for Disease Control and
Prevention: Checklist for Core
Elements of Hospital Antibiotic
Stewardship Programs?'’

* Transatlantic Taskforce on Antimicrobial
Resistance: Core and supplementary
structure indicators for hospital AMS

programs®’

Aged care homes

e Centers for Disease Control and
Prevention: Core Elements of Antibiotic
Stewardship for Nursing Homes
Checklistt®

Primary care and general practice

o Centers for Disease Control and
Prevention: Core Elements of
Outpatient Antibiotic Stewardship
Checklist!®

* Royal College of General Practitioners:
TARGET Antibiotic Toolkit Self-
Assessment Checklist®®

o IT
- clinical decision support
- clinical surveillance systems

 Data analysis and reporting

- local data collection

- systems to provide timely data for decision-

making.

Few countries have established the human resource
requirements for AMS teams but, where they
have been established, they are only for hospitals.
Several countries have estimated around four
full-time equivalent (FTE) workforce members per
1,000 beds for a hospital AMS program. The team
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should comprise physicians (ideally with infectious
diseases training), pharmacists and microbiologists.
The European Centre for Disease Prevention and
Control recommends two to six FTE workforce
members per 1,000 beds.? However, comparability
of international estimates is limited because of the
different methods used to estimate bed capacity,
varying primary activities for AMS teams and the
way services are delivered in the different healthcare
systems.*

Resources should be readily available to the
workforce to support appropriate antimicrobial
prescribing. Examples include this publication,
state and territory guidelines, the latest version of
Therapeutic Guidelines: Antibiotic*', relevant websites
and information from other groups, information
about access to therapeutic advisory groups,

and LHN or LHD resources (see Resources). In a
community or primary care setting, the material
available from NPS MedicineWise will be especially
valuable.

AMS program resources may be shared across other
safety and quality programs. If more resources are
required to establish or improve an AMS program,
it may be useful to develop a business case for
consideration by the executive. The business case
should outline the goals of the program, define

the components of the program, qualitatively and
quantitatively describe the costs and benefits of the
components, and define the indicators that will be
used to measure the effects of the program before
and after implementation.* (See Resources for links

to guidance for the development of a business case
in hospital settings.)

Establishing and sustaining an AMS program in
smaller facilities and in private hospitals where
resources may be limited may require more
innovative approaches, especially where there

are no on-site doctors or pharmacy services, and
arrangements for expert consultations vary. In these
cases, having formalised networked arrangements
in place will promote reliable and sustainable access
to AMS essentials. Establishing an LHN/LHD or
regional AMS program led by a multidisciplinary
AMS committee is a model that has been adopted
in some Australian states and territories to oversee,
coordinate and support AMS activities across all
facilities in the health network. (See also Chapter 4:
‘Information technology to support antimicrobial
stewardship’) Rural, remote and private hospitals
may be able to access off-site services, such as
expert clinical microbiologists from a diagnostic
laboratory or infectious diseases physicians from a
larger public hospital, through telehealth strategies
(see Chapter 4: ‘Information technology to support
antimicrobial stewardship’). Case study 2.1 provides
an example of the resources available through an
LHN AMS network to support AMS in a small
hospital.

Local context

Understanding the organisational context, culture
and workplace norms, including local prescribing
rules and behaviours, is critical to successfully
establishing an AMS program. A ‘one size fits all’

Case study 2.1: Local Hospital Network support for antimicrobial
stewardship (AMS) in a small hospital

Hospital A is a 17-bed public hospital that

is part of a Local Hospital Network (LHN).
The LHN also includes a Principal Referral
Hospital in a major city with on-site specialist
services, including:

* An infectious diseases unit and a
microbiology laboratory

e Four smaller public acute hospitals with
on-site general surgeons and general
physicians

e Three very small mixed subacute and non-
acute hospitals served by visiting general
practitioners.

The successful LHN AMS program for
Hospital A has seven key features.

Antimicrobial stewardship committee

An LHN AMS committee has been established
and holds monthly meetings at the Principal
Referral Hospital. Representatives from the
networked hospitals attend these meetings,
and those at the more remote hospitals
attend by videoconference.
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Antimicrobial stewardship service

The AMS service at the Principal Referral
Hospital is provided by three infectious
diseases physicians, who have appointments
in AMS and work in the service for a month at
a time on a rotating roster. There are also two
full-time clinical microbiologists associated
with the microbiology laboratory. An AMS
pharmacist is employed full time to oversee
the program for the LHN.

Expert antimicrobial stewardship
clinician support

The network AMS pharmacist visits Hospital A
at least quarterly to familiarise themself with
the local AMS issues, understand the local
environment and build rapport with the
workforce. Although the infectious diseases
physicians may not be able to attend every
meeting, attendance is ensured at least once
per year.

Clinical champions

General practitioners at the smaller hospitals
have been nominated as local AMS clinical
champions and deal with the daily running
of the AMS program. A generalist pharmacist
also visits Hospital A for four hours twice a
week and assists with local issues, including
setting up the hospital formulary and some
post-prescription reviews. Both the general
practitioners and the generalist pharmacist
at Hospital A have sought extra training in
AMS by attending short courses, and they are
supported through a system of mentorship
from the networked infectious diseases
physicians and AMS pharmacist. They are
encouraged to phone the AMS team at the
Principal Referral Hospital to discuss any
issues and seek antimicrobial prescribing
advice.

approach is not appropriate and does not sufficiently
recognise that each setting has unique elements

to be considered, such as enablers and barriers for
appropriate antimicrobial prescribing and use. These
enablers and barriers can affect the success of the
implementation and should be considered when
planning the implementation strategy.** Information
on the effect of context on quality improvement is
available from The Health Foundation.

Antimicrobial policy and guidelines

Guidelines, policies and procedures are
developed by the LHN AMS committee. They
are available to all hospitals in the LHN and
are customised to suit the local context of
the individual hospitals.

Education

The AMS team at the Principal Referral
Hospital is responsible for delivering
education on antimicrobial use to the
workforce across the entire network, using
online conferencing.

Information technology

Hospitals in the LHN have a common
information technology system that allows
access to any results or investigations for
patients from all sites. The hospitals also
have an electronic approval system for pre-
prescription approval of restricted medicines,
which is on a multi-site platform. The AMS
team can view the approvals at each of the
sites within the LHN and phone to discuss
cases with prescribers, if necessary. They can
also recommend formal consultation with
the infectious diseases service, if appropriate.
This is usually a telephone consult but is
sometimes part of a weekly formal infectious
diseases ward round conducted using
telehealth. Within the LHN, Hospital A had
the fastest uptake of the electronic approval
system, even though it was one of the

least resourced services. This was because
Hospital A had a highly enthusiastic and
respected local champion and a workforce
that was keen to have a successful program.
There was also some friendly rivalry among
the smaller hospitals within the LHN.

Tools have been developed that can help
organisations to assess and better understand the
local context and ways in which this will influence
improvement efforts. For example, the Model for
Understanding Success in Quality (MUSIQ) has
helped teams to identify aspects of context that are
weak in their setting and consider what can be done
to modify those aspects.*

52 Chapter 2: Establishing and sustaining an antimicrobial stewardship program


http://www.health.org.uk/publication/perspectives-context
https://qi.elft.nhs.uk/resource/the-model-for-understanding-success-in-quality-2/
https://qi.elft.nhs.uk/resource/the-model-for-understanding-success-in-quality-2/

Organisational culture

Different cultural factors, encompassing how the
organisation operates and communicates, may
influence the success of an AMS program. Cultural
factors that may support successful AMS include®**:
» Management and workforce
- endorsement and recognition from
management, leading to appropriate
leadership and resourcing of the AMS program
- engagement of clinical leaders
- institutional buy-in
- awareness of, or practical access to,
antimicrobial prescribing guidelines and
resources

» Communication
- collaborative styles of communication
- direct styles of communication

- good organisational networks supporting
formal communication processes

» Relationships

- respectful and trusting

- collegial and collaborative

- multidisciplinary engagement
o Conflict management

- leadership support

- direct communication with those who resist
change.

Safety culture

Establishing and maintaining a safety culture is

a specific aspect of organisational culture that

can influence the effectiveness of patient safety
practices.® Increasingly, health service organisations
are undertaking safety culture (or safety climate)
surveys to inform implementation of improvement
strategies. Although a survey is not an essential
prerequisite for implementing an AMS program,
gaining an understanding of the local safety culture
will help teams to identify stewardship strategies
that are more likely to succeed.

The AMS team may be able to use recent safety
climate surveys or assessments, including surveys
that measure workforce perceptions about the
organisation’s safety culture (see Resources), to
assess the local safety culture. Working with patient
safety and quality committees or departments within
an organisation or network will enable the AMS
committee or team to decide what activities may
already be occurring regarding assessing, creating
and promoting a safe workplace culture. These
activities might be able to support implementation
of AMS.

Factors influencing antimicrobial prescribing
behaviour

Determinants of antimicrobial prescribing
behaviour have been identified through Australian
and international research.*#¢ An awareness and
understanding of 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® (see also Chapter 5:
‘Antimicrobial stewardship education for clinicians’).

Table 2.4 lists the determinants of antimicrobial
prescribing behaviour and some practical steps

for AMS teams to follow to target some of the
determinants, if they are an issue. It is important to
consider the drivers behind behaviour, and to target
interventions and messages accordingly.

2.5.2 Reviewing existing policies and
prescribing guidelines

Local policies and prescribing guidelines, based
on evidence-based guidelines, such as Therapeutic
Guidelines: Antibiotic*, are the basic structure

on which AMS programs are built. It is therefore
important to regularly review them, especially as
part of the AMS planning process.

Antimicrobial stewardship policy

All health service organisations should have an AMS
policy. An AMS policy establishes AMS as a safety
and quality priority, gives authority to the AMS team
and disseminates the key concepts of AMS. The AMS
policy should be:

» Developed by the AMS team and AMS committee,
and include a review date

» Approved by the drug and therapeutics or
medication management committee

» Endorsed by the health service organisation
executive

» Regularly reviewed and audited for compliance
o Readily available to all clinicians
 Used as the basis for AMS education programs.
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Table 2.4: Determinants of antimicrobial prescribing behaviour and actions to influence
them

Practical steps for antimicrobial stewardship
Determinants of antimicrobial prescribing teams to influence prescribing among hospital
behaviour?-5° clinicians*®

Decision-making autonomy — clinicians may rely ¢ Engage senior clinicians in guideline
on professional judgement rather than evidence- development, with regular microbiological
based guidelines review, to support adherence

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

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

patterns

Etiquette — clinicians may be reluctantto « Use effective clinical leadership to influence
scrutinise and criticise other clinicians’ prescribing ;

_ practice
practices
Culture of hierarchy — junior clinicians’ prescribing ¢ Make guidelines readily available to junior
decisions are influenced by senior workforce clinicians
members » Focus on adherence to guidelines and when to

deviate when teaching clinicians

Antimicrobial resistance awareness — clinicians Provide training to all clinicians, including those
may not consider antimicrobial resistance to be trained overseas, that increases their awareness
relevant to their clinical decisions about antimicrobial resistance and overuse,

the need to prescribe judiciously and current
antimicrobial information

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

* Promote prescribing guidelines

Diagnostic uncertainty — clinicians may be afraid

Educate clinicians to perform appropriate

of clinical failure or of overlooking something diagnostic work-ups before starting treatment —
that is of more concern than downstream especially the correct use of microbiology and
complications of antimicrobial resistance imaging
Expectations of patients, families and carers * Engage with consumers, and use patient
— clinicians may be influenced by patients’ information about antimicrobial resistance and
expectations for antimicrobials (perceived and shared decision-making tools to change both
actual) patients’ and clinicians’ expectations
At a minimum, the AMS policy should: o Include a list of restricted antimicrobials, and
+ Nominate a person and their position within the outline the procedure for obtaining approval for
organisation who has executive responsibility for use of those agents and a process for managing
the policy’s content, and for implementing and unapproved requests
monitoring it, and will be involved in future AMS  Provide information on how to access expert
activities advice
o Incorporate the principles of the Antimicrobial  Refer to the health service organisation’s policy
Stewardship Clinical Care Standard®!, including on liaising with the pharmaceutical industry
the. need for clinicians to prescribe antimicrobials « Outline how compliance with the policy will be
guided by the latest version of Therapeutic audited and fed back to prescribers and the AMS
Guidelines: Antibiotic** wherever possible, with committee or governance bodies.

specific mention of how evidence-based practice
recommendations for antimicrobial prescribing
are to be applied locally
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The AMS policy may be developed and monitored
at the LHN, LHD, hospital group, individual facility
or practice level, depending on the governance
arrangements.

The policy should be regularly reviewed and
revised, and this process can be a useful way to

gain multidisciplinary input and engagement.
However, AMS teams should try to avoid prolonged
policy development to the exclusion of other
activities. This may slow progress in developing and
testing systems to directly influence antimicrobial
prescribing.

Examples of Australian AMS policies for hospitals
include:

e NSW Clinical Excellence Commission’s Sample
Antimicrobial Stewardship Policy: for a Local Health

District or Network™

o SA Health’s Antimicrobial Stewardship Policy
Directive.!

Prescribing guidelines

Most healthcare settings will not need to develop
local guidelines. However, existing ones will need
to be implemented and promoted (for example,
Therapeutic Guidelines: Antibiotic*!, or guidelines
developed or endorsed by the LHN/LHD AMS
committee). (See Chapter 3: ‘Strategies and tools for
antimicrobial stewardship’) The NPS MedicineWise
website provides several resources to help to
implement guidelines in primary and community
care settings.

As part of the assessment process, AMS teams should
ascertain what guidelines are currently available
within the organisation and assess whether they:

¢ Are consistent and evidence based

o Reflect agreed best practice (that is, are consistent
with Therapeutic Guidelines: Antibiotic*')

¢ Reflect the Antimicrobial Stewardship Clinical
Care Standard®!

» Have appropriate engagement and endorsement
from units or services

» Have a regular audit and feedback process in
place

o Are readily accessible by prescribers

« Have a review date to allow the content to be
regularly reviewed.

Guideline development needs to be accompanied
by a carefully planned implementation process that
includes a program of audit and feedback.

2.5.3 Reviewing local data on
antimicrobial use and
resistance

AMS programs need to be tailored to the clinical
setting. Local factors such as patient characteristics
and needs, common indications for antimicrobial
therapy, use of particular classes of antimicrobials,
use of costly agents, and AMR patterns can be used
to guide the focus of the program.

Understanding local antimicrobial use and AMR
patterns within the specific clinical setting will

help to identify priority areas for improvement.

For example, in a primary care setting where the
main role for antimicrobials is for urinary tract
infections, skin and soft-tissue infections, and
selected respiratory tract infections, patterns of use
of common first- and second-line oral antimicrobials
and resistance rates in Escherichia coli, Staphylococcus
aureus, Haemophilus influenzae and Streptococcus
pneumoniae are of most importance. This situation is
different from tertiary cancer care, where a focus on
broad-spectrum antimicrobials and antifungals, and
resistance patterns in a wider range of pathogens is
more relevant. Microbiologists, clinicians, clinical
pharmacists, and infection control practitioners can
assist in interpreting the data.

Health service organisations, aged care homes

and other health organisations and providers can
participate in different programs that can provide
baseline and regular data and information to assess
AMS performance (see also Chapter 6: ‘Measuring
performance and evaluating antimicrobial
stewardship programs’). Table 2.5 describes data
sources for these programs, many of which form
part of the Antimicrobial Use and Resistance in
Australia (AURA) Surveillance System. In addition
to supporting AMS teams to identify areas of focus,
baseline data are useful for evaluating improvements
in practice.
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Table 2.5: Examples of sources of information on antimicrobial use and resistance

Data

Data sources

Hospital sector

Aged care homes

Community and primary
care

Quantity of
antimicrobial
use

National Antimicrobial
Utilisation Surveillance
Program (A, L+N)

Hospital pharmacy
department dispensing
reports (L)

NPS MedicineWise aged
care home reports on
antimicrobial use in
urinary tract infections
(L)

NPS MedicineWise
feedback on PBS/RPBS
prescribing (L)

Australian Atlas of
Healthcare Variation®? (N)

Prevalence of
antimicrobial
use

National Antimicrobial

Aged Care National

Prescribing Survey
(A, L+N)

Antimicrobial Prescribing

Survey (A, L+N)

NPS MedicineWise
Medicinelnsight program
(A, N)

Quality of
antimicrobial
use

National Antimicrobial

Aged Care National

Prescribing Survey
(A, L+N)

Antimicrobial Prescribing

Survey (A, L+N)

NPS MedicineWise
Medicinelnsight program
(A, N)

Antimicrobial
expenditure

Hospital pharmacy
department dispensing
reports (L)

None available

None available

Antimicrobial
susceptibility
patterns or

antibiograms

Microbiology laboratory
Australian Passive AMR

Microbiology laboratory
Australian Passive AMR

Surveillance System
(A, L+N)

Surveillance System
(A, L+N)

Microbiology laboratory
(L)

Australian Passive AMR
Surveillance System

(A, L+N)

Infection
surveillance
data

Infection prevention and
control audits (L)

Aged Care National
Antimicrobial Prescribing

Survey (A, L+N)

None available

AMR = antimicrobial resistance; AURA = Antimicrobial Use and Resistance in Australia; PBS = Pharmaceutical Benefits Scheme;
RPBS = Repatriation Pharmaceutical Benefits Scheme
Note: A = AURA program participant; L = local data; N = national data; L+N = participation generates local and national data

2.5.4 Determining priority areas
for antimicrobial stewardship
activities

A gap analysis and risk assessment of the
information gathered from the self-assessment, the
review of policies and prescribing guidelines, and
the data available on antimicrobial use and AMR will
help the AMS team to identify:

» Elements of the AMS program that are missing or
need improvement

o Areas that should be improved

o Priorities for action.

Risk assessments review the likelihood of
occurrence and the size of the likely impact. The
AMS risk assessment could consider, for example,
whether activities should be focused on particular

antimicrobial agents or particular clinical conditions,
or whether a broader perspective is needed. In

the hospital setting, if existing infrastructure and
resources are limited, AMS teams may want to start
by targeting specific medicines that have suboptimal
local use. Pharmacy costing data, comparative use
rates or a baseline audit of the appropriateness

of antimicrobial use obtained through AURA,

the National Antimicrobial Prescribing Survey
(NAPS) and the National Antimicrobial Utilisation
Surveillance Program (NAUSP) will guide local
priorities. For example, reserve agents such

as intravenous quinolones, carbapenems and
aztreonam could be targeted, as could third-
generation cephalosporins. High-risk agents (for
example, aminoglycosides) could be included for
safety reasons.
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Efforts to improve antimicrobial prescribing for
specific clinical conditions (for example, community-
acquired pneumonia, asymptomatic bacteriuria,

skin and soft-tissue infections) has been shown to

be effective, as has targeting patients infected with
key pathogens (for example, S. aureus bacteraemia,
gram-negative bacteraemia, candidaemia).>** This
approach relies on the AMS team being able to
identify patients whose therapy requires review (for
example, febrile neutropenic patients).

Surgical prophylaxis in hospitals is another area
that could be prioritised for attention. Data from
the annual NAPS reports show that two out of

five prescriptions for surgical prophylaxis are
inappropriate.®® This is of particular importance for
private hospitals, which provide around 65% of all
elective surgical procedures in Australia, including
75% of orthopaedic knee operations and 70% of
major eye operations.’®*” Results from a study into
the appropriateness of antimicrobial prescribing

in three large Australian private hospitals in

2013 showed that prescriptions for treatment of
infection were generally judged to be appropriate
(80% appropriate), whereas the appropriateness of
prescribing for surgical prophylaxis was much more
problematic (only 40% appropriate).’® The Australian
Commission on Safety and Quality in Health Care
(the Commission) has issued guidance regarding
surgical prophylaxis and will be working with the
Royal Australasian College of Surgeons to further
support local AMS programs.

By targeting problem areas, the benefits of the
program are likely to be demonstrated quickly,
which can help build momentum for future
initiatives.

2.5.5 Identifying effective

interventions

Essential strategies for successful AMS programs are
listed in Box 2.1. The strategies are complementary
and some are interdependent - for example,
collecting antimicrobial prescribing data to feed
back to prescribers in an education session. AMS
programs therefore need to comprise a range of
interventions and strategies, especially those that
have been shown to influence prescribing behaviour,
such as restrictive, persuasive and enablement
strategies. (See Chapter 3: ‘Strategies and tools for
antimicrobial stewardship’)

AMS teams will need to determine which AMS
strategies to test, and how they should be
implemented in their local context. AMS teams
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looking to implement or review an AMS program
may find it helpful to contact different hospitals

or practices to learn how their AMS programs

have been developed, what strategies have been
selected and what lessons were learned during their
implementation. For strategies to be adopted and
accepted by prescribers, they need to fit within the
clinical workflow, and their implementation should
be carefully planned and endorsed by the executive.
Different strategies are discussed in Chapter 3:
‘Strategies and tools for antimicrobial stewardship’,
including options for implementation in different
settings.

Driver diagrams

A driver diagram is a useful approach to determine
which interventions to include in the AMS program.

A driver diagram organises information on proposed
activities so the relationships between the aim of the
improvement project and the changes to be tested
and implemented are clear. A driver diagram is
typically set out using columns and comprises:

» An aim statement - the project goal or vision

 Primary drivers - high-level factors that you need
to influence to achieve the aim

« Secondary drivers - specific factors or
interventions that are needed to achieve the
primary drivers; these are targeted areas for
specific changes or interventions

o Change ideas - well-defined change concepts
or interventions to consider for the secondary
drivers, and what exactly will be done and how it
will be done.

The Institute of Healthcare Improvement and
Centers for Disease Control developed an AMS
driver diagram?® that has been adopted by the NSW
Clinical Excellence Commission.* The AMS driver
diagram in Figure 2.2 describes these processes.

If a driver diagram is considered an appropriate tool,
it may be accompanied by a change package that
outlines specific interventions that act positively on
those drivers. As well as helping teams to identify
factors that need to be considered to achieve
program goals, the driver diagram can be used to
communicate the change strategy and guide the
development of a measurement framework.

Driver diagrams can be developed and used for
specific AMS problems (for example, to reduce
inappropriate antimicrobial use in urinary tract
infections) and may be developed for use in other
settings.
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Once the strategies and specific interventions have
been identified in the driver diagram, they should
be endorsed by the AMS committee and included in
the original and ongoing AMS program plans (see
Documenting and implementing the antimicrobial
stewardship plan).

2.5.6 Defining measurable goals and
outcomes

To demonstrate and enable improvements resulting
from AMS interventions, the AMS team should
ensure that goals and outcomes are measurable

and clearly defined. When initiating a program, the
goals should be targeted, small and well defined (for
example, reduced use of one or a few antimicrobials,
rather than a larger goal of decreasing use of all
agents or decreasing AMR rates).** As the program
progresses and achievements accrue, the goals and
outcomes can be expanded.

The AMS team should coordinate the collection and
analysis of key measures to assess the effectiveness
of the AMS strategies implemented, including
antimicrobial use and AMR. A balanced set of
measures should be agreed and include!¢:

o Structural measures — Are the right elements in
place?

o Process measures - Are the systems performing as
planned?

e Outcome measures — What is the result?

» Balancing measures (to monitor unintended
consequences) — Are the changes causing new
problems?

The measures need to be sustainable, and the
measurement framework should be included in the
AMS plan (see Chapter 6: ‘Measuring performance
and evaluating antimicrobial stewardship programs’).

Figure 2.2: Example of a driver diagram for hospital-based antimicrobial stewardship

Antibiotic Stewardship
Driver Diagram

INSTITUTE FOR

Primary Drivers

Timely and

HEALTHCARE

IMPROVEMENT

of antibiotics

Timely and appropriate
antibiotic utilization in
the acute care setting

Decreased incidence of antibiotic-
related adverse drug events (ADEs .

& (ADEs) and de-escalation
Decreased prevalence of antibiotic
resistant healthcare-associated
pathogens

Decreased incidence of healthcare-

associated C. difficile infection Data monitoring,

Decreased pharmacy cost for tra nsparency, and

antibiotics

"\

the point of care

appropriate initiation

Appropriate administration

stewardship infrastructure

Availability of expertise at

Secondary Drivers

*Promptly identify patients who require antibiotics
*Obtain cultures prior to starting antibiotics

*Do not give antibiotics with overlapping activity or
combinations not supported by evidence or guidelines
*Determine and verify antibiotic allergies and tailor
—  therapy accordingly

*Consider local antibiotic susceptibility patterns in
selecting therapy

*Start treatment promptly

*Specify expected duration of therapy based on
evidence and national and hospital guidelines

*Make antibiotics patient is receiving and start dates
visible at point of care

*Give antibiotics at the right dose and interval

*Stop or de-escalate therapy promptly based on the
— culture and sensitivity results

*Reconcile and adjust antibiotics at all transitions and
changes in patient’s condition

*Monitor for toxicity reliably and adjust agent and
dose promptly

*Monitor, feedback, and make visible data regarding
antibiotic utilization, antibiotic resistance, ADEs, C.
difficile, cost, and adherence to the organization’s
recommended culturing and prescribing practices

*Develop and make available expertise in antibiotic
use
*Ensure expertise is available at the point of care

Leadership and Culture

Source: Centers for Disease Control and Prevention?®
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2.5.7 Documenting and
implementing the antimicrobial
stewardship plan

Documentation of the plan for the program is
important to ensure that everyone - executive,
management and clinicians - are ‘on the same page’.
The documentation should include the results of
the assessment and planning steps (local context,
resources, policy, and antimicrobial use and AMR);
the priority areas for AMS; and the interventions
that will be implemented. One way to document
the plan is to develop a driver diagram to identify
the interventions that will be used, and then add the
resources needed and the timing planned for each
intervention.

It is important to obtain executive agreement to
establish the AMS program and implement it within
assigned resources. Documentation of the plan is
essential for this step.

In most cases, a period of testing will be needed
before the new strategies are introduced or the
program is fully implemented, and this should

be built into the plan. Testing new processes

allows unforeseen problems to be resolved, and
interventions evaluated and refined before full
implementation into widespread day-to-day
operations. Including different individuals and
perspectives in both the planning and testing phases
will help reduce resistance to change.*

In general, testing should follow a QI audit sequence
such as plan-do-study-act cycles. Examples of

Ql models are available from the Institute for
Healthcare Improvement’s Model for improvement.
(See also Resources for examples of AMS toolkits
from organisations that use a QI approach to
implementation.)

When the AMS team and committee are satisfied
that the improved practice or behaviour is
established, steps can be taken to spread the
intervention to other parts of the organisation (see
Resources for tools to support the spread of AMS
interventions).

2.5.8 Educating the workforce

Education is an essential component of any AMS
program. It should include consumers and clinicians
from all healthcare settings who are involved in the
antimicrobial medication management pathway.
Education provides the foundation of knowledge
and understanding that will increase acceptance of

AMS strategies, and improve the appropriateness of
prescribing and antimicrobial use.

For clinicians, AMS education should start during
undergraduate training and continue throughout
their careers. Local education programs should
include local AMS recommendations. Programs that
are multifaceted and include one or more active
educational activities are more likely to be successful
in changing clinicians’ behaviour.

Raising awareness of AMR may be of particular
importance for some organisations to overcome
workforce perceptions that AMR is not an issue

in their facility. For example, a 2014 survey of

330 private hospital visiting medical officers, nurses,
midwives and pharmacists revealed a prevalent
perception that AMR was more of a problem in
other hospitals than in the surveyed private hospital,
and only 36% of respondents believed that AMR
affected care of their patients.'” Studies have revealed
similar findings in other acute settings and in the
community.5-%

Smaller facilities, including rural and remote
hospitals, private facilities and aged care homes,

may need to draw on communication and education
resources available in larger organisations. Advances
in technology have made education more accessible
to those working outside metropolitan areas.
Clinicians can access education on AMS through
webinars, online training modules, video lectures,
and education activities organised by professional
organisations and state or territory AMS networks or
committees. Infectious diseases physicians, an AMS
pharmacist, or the microbiology workforce from a
larger hospital or the LHN/LHD can also be engaged
to provide outreach education in person or by online
tools.

Educational activities provided by an organisation
need to be assessed, and an evaluation process
should be built into the program.5 Records of

AMS education provided, along with records of
attendance and certificates of online training
modules completed, should be maintained by the
organisation. Hospitals, LHNs or LHDs may have
existing systems or structures, such as education
and QI departments, to assist with this. As well as
measures of participation, the evaluation process
could also include measures of effectiveness such as
pre-knowledge tests and competency assessments.
(See Chapter 5: ‘Antimicrobial stewardship
education for clinicians’) To encourage uptake
among senior clinicians, continuing AMS education
could be part of visiting medical officer accreditation
for admitting rights at a hospital. Education for
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consumers is discussed in Chapter 7: ‘Involving
consumers in antimicrobial stewardship’

2.5.9 Developing and implementing
a communication plan

Robust communication is critical to raise
awareness of the AMS program and initiatives,
engage stakeholders and disseminate results.
Communicating why change is required, providing
information on how the change will occur, and
reporting ongoing progress to affected individuals
and groups will minimise resistance to change. The
communication plan should consider:

1. Raising awareness and promoting the AMS
program and its specific initiatives or elements
Communication about the AMS program
should be clear and concise, outline the goals
and benefits of the program, and contain
key clinical messages.® The Antimicrobial
Stewardship Clinical Care Standard® and
supporting documentation are useful resources
for communicating clinical messages (see also
Resources).

2. Issuing AMS program updates
Key antimicrobial outcomes should be reported
at least quarterly to the executive, directorates
and specific clinical areas, and an annual
report that summarises data on antimicrobial
use and QI initiatives should be published.?’
Organisational laboratory susceptibility data (in
the form of antibiograms) should also be reported
to the AMS committee at least annually.

3. Providing feedback on antimicrobial prescribing
and program outcomes, including improvements
over time Communicating and learning from
data are important®, and any unexplained
deviation from accepted prescribing practices
should be promptly reported back to prescribers.
Initially, presenting locally derived, meaningful
data to small groups of clinicians in face-to-
face meetings (for example, at departmental or
practice meetings) is likely to be more successful
than emailing out formal reports. However,
different strategies are likely to be necessary to
disseminate all data. Organisation-wide measures
of the quality of prescribing should be regularly
reported to prescriber groups, and patient
safety and quality groups in the organisation
(see Chapter 6: ‘Measuring performance and
evaluating antimicrobial stewardship programs’).

Antibiotic Awareness Week, held each year during
the second week of November, is a good time to

communicate with clinicians in the organisation or
practice about the local AMS program, and provide
feedback on local activities and achievements
(more information on Antibiotic Awareness

Week is available from the Commission and NPS
MedicineWise websites; see also Resources).

2.6 Sustaining the
antimicrobial
stewardship program

The AMS program is expected to evolve over time,
depending on the results of QI testing, evaluation
and ongoing monitoring, any change in the
complexity of service provision, and the availability
of new diagnostic tools and IT systems.

Maintaining an AMS program can be challenging,
but continuous planning and evaluation with
feedback to clinicians will support sustained
improvements (see Chapter 6: ‘Measuring
performance and evaluating antimicrobial
stewardship programs’). Ongoing education

is critical to the engagement of clinicians and
others involved in AMS initiatives (see Chapter 5:
‘Antimicrobial stewardship education for clinicians’).
Programs need to communicate successes with the
use of process and outcome data, and be ready to
respond to changing circumstances. It is likely that
programs will need to change as new challenges are
identified, and goals and achievements are realised.

Using a QI framework will support sustainability.
Once a practice has become established or behaviour
change has occurred, attention needs to be refocused
on consolidating improved prescribing practices

and behaviours. Several measurement cycles might
be needed to identify whether changes to clinical
practice have been embedded in the organisation.

If it becomes evident that practice change has not
been sustained, strategies may need to be refined or
retested.

Examples of how different health service
organisations have approached implementing
and sustaining an AMS program are provided in
Resources.

Examples of successful and sustained AMS programs
that have incorporated some of the above strategies
are provided in Appendix A.
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Resources

Governance of antimicrobial
stewardship

o An example of the roles and responsibilities
that are expected of the chief executive and
LHN/LHD chief executive officers: SA Health
Antimicrobial Stewardship Policy Directive

Antimicrobial stewardship committee
and team

 Advice on establishing effective AMS committees
and teams, including their composition and
roles: NSW Clinical Excellence Commission’s
Antimicrobial Stewardship Teams & Committees:
Fact sheet

« Example terms of reference for AMS committees:
NSW Clinical Excellence Commission’s AMS
Implementation Toolkit

o Cosgrove SE, Hermsen ED, Rybak M]J,
File TM, Parker SK, Barlam TF. Guidance for the
knowledge and skills required for antimicrobial
stewardship leaders. Infec Control Hosp
Epidemiol 2014;35:1444-51.

Antimicrobial stewardship program
plan

 Information on the effect of context on QI: The
Health Foundation

» Atool to identify weak aspects of context and
consider what can be done to modify those
aspects: Model for Understanding Success in
Quality (MUSIQ)

¢ AMS self-assessment tools and links

- NSW Clinical Excellence Commission:
Antimicrobial Stewardship Progress &
Planning Tool

- SA Health: Antimicrobial Stewardship
Program Self-evaluation Toolkit

- Centers for Disease Control and Prevention:
ChecKlist for Core Elements of Hospital
Antibiotic Stewardship Programs

- Centers for Disease Control and Prevention:
Core Elements of Antibiotic Stewardship for
Nursing Homes Checklist

- Centers for Disease Control and Prevention:
Core Elements of Outpatient Antibiotic
Stewardship Checklist

- Core and supplementary structure indicators
for hospital AMS programs: Transatlantic
Taskforce on Antimicrobial Resistance

- National Institute for Health and Care
Excellence: Antimicrobial stewardship: systems
and processes for effective antimicrobial
medicine use

- Royal College of General Practitioners:
TARGET Antibiotics Toolkit Self-Assessment
Checklist

Agency for Healthcare Research and Quality:

examples of patient safety culture surveys for
different healthcare settings

Examples of Australian AMS policies

- NSW Clinical Excellence Commission: Sample
Antimicrobial Stewardship Policy: for a Local
Health District or Network

- SA Health: Antimicrobial Stewardship Policy
Directive

Resources to support AMS: NPS MedicineWise

Public Health Ontario: selecting antimicrobial
stewardship strategies

Barlam TF, Cosgrove SE, Abbo LM,

MacDougall C, Schuetz AN, Septimus EJ, et al.
Implementing an antibiotic stewardship program:
guidelines by the Infectious Diseases Society

of America and the Society for Healthcare
Epidemiology of America. Clin Infect Dis
2016;62:1197-202.

Resources for Antibiotic Awareness Week:
the Commission and NPS MedicineWise

Business case resources

Public Health Ontario: How to Make a Business
Case for an Antimicrobial Stewardship Program

Society for Healthcare Epidemiology of America:
Antimicrobial Stewardship Program Proposal

Sample
Sinai Health System - University Health
Network: spreadsheet for start-up costs and

projections

Making a business case for antimicrobial
stewardship: Tamma PD, Cosgrove SE.
Antimicrobial stewardship. Infect Dis Clin North
Am 2011;25:245-60.

Chapter 2: Establishing and sustaining an antimicrobial stewardship program 61


http://www.sahealth.sa.gov.au/wps/wcm/connect/b7adf38046bc387fbf85bf2195233e2a/Directive_Antimicrobial+Stewardship_03082017.pdf?MOD=AJPERES&CACHEID=b7adf38046bc387fbf85bf2195233e2a
http://www.sahealth.sa.gov.au/wps/wcm/connect/b7adf38046bc387fbf85bf2195233e2a/Directive_Antimicrobial+Stewardship_03082017.pdf?MOD=AJPERES&CACHEID=b7adf38046bc387fbf85bf2195233e2a
http://www.cec.health.nsw.gov.au/__data/assets/pdf_file/0009/258723/QUAH-Program-AMS-Toolkit-Fact-Sheet-AMS-Teams-and-Committees-FEB-2017.pdf
http://www.cec.health.nsw.gov.au/__data/assets/pdf_file/0009/258723/QUAH-Program-AMS-Toolkit-Fact-Sheet-AMS-Teams-and-Committees-FEB-2017.pdf
http://www.cec.health.nsw.gov.au/patient-safety-programs/medication-safety/antimicrobial-stewardship/quah/ams-implementation-toolkit
http://www.cec.health.nsw.gov.au/patient-safety-programs/medication-safety/antimicrobial-stewardship/quah/ams-implementation-toolkit
https://www.shea-online.org/images/guidelines/Guidance-for-the-Knowledge-and-Skills-Required-for-Antimicrobial-Stewardship-Leaders.pdf
https://www.shea-online.org/images/guidelines/Guidance-for-the-Knowledge-and-Skills-Required-for-Antimicrobial-Stewardship-Leaders.pdf
https://www.shea-online.org/images/guidelines/Guidance-for-the-Knowledge-and-Skills-Required-for-Antimicrobial-Stewardship-Leaders.pdf
http://www.health.org.uk/publication/perspectives-context
http://www.health.org.uk/publication/perspectives-context
https://qi.elft.nhs.uk/resource/the-model-for-understanding-success-in-quality-2/
https://qi.elft.nhs.uk/resource/the-model-for-understanding-success-in-quality-2/
http://www.cec.health.nsw.gov.au/__data/assets/pdf_file/0007/258721/ams-progress-and-planning-tool.pdf
http://www.cec.health.nsw.gov.au/__data/assets/pdf_file/0007/258721/ams-progress-and-planning-tool.pdf
http://www.sahealth.sa.gov.au/wps/wcm/connect/public+content/sa+health+internet/resources/sa+health+antimicrobial+stewardship+program+self+evaluation+toolkit
http://www.sahealth.sa.gov.au/wps/wcm/connect/public+content/sa+health+internet/resources/sa+health+antimicrobial+stewardship+program+self+evaluation+toolkit
https://www.cdc.gov/getsmart/healthcare/implementation/checklist.html
https://www.cdc.gov/getsmart/healthcare/implementation/checklist.html
https://www.cdc.gov/longtermcare/prevention/antibiotic-stewardship.html
https://www.cdc.gov/longtermcare/prevention/antibiotic-stewardship.html
https://www.cdc.gov/getsmart/community/improving-prescribing/core-elements/core-outpatient-stewardship.html
https://www.cdc.gov/getsmart/community/improving-prescribing/core-elements/core-outpatient-stewardship.html
https://www.cdc.gov/drugresistance/pdf/summary_of_tatfar_recommendation_1.pdf
https://www.cdc.gov/drugresistance/pdf/summary_of_tatfar_recommendation_1.pdf
https://www.nice.org.uk/guidance/ng15/chapter/2-Implementation-getting-started
https://www.nice.org.uk/guidance/ng15/chapter/2-Implementation-getting-started
https://www.nice.org.uk/guidance/ng15/chapter/2-Implementation-getting-started
http://www.rcgp.org.uk/TARGETantibiotics
http://www.rcgp.org.uk/TARGETantibiotics
https://www.ahrq.gov/sops/quality-patient-safety/patientsafetyculture/index.html
http://www.cec.health.nsw.gov.au/__data/assets/pdf_file/0004/258736/QUAH-AMS-Toolkit-Sample-AMS-Policy-UPDATED-FEB-2017.pdf
http://www.cec.health.nsw.gov.au/__data/assets/pdf_file/0004/258736/QUAH-AMS-Toolkit-Sample-AMS-Policy-UPDATED-FEB-2017.pdf
http://www.cec.health.nsw.gov.au/__data/assets/pdf_file/0004/258736/QUAH-AMS-Toolkit-Sample-AMS-Policy-UPDATED-FEB-2017.pdf
http://www.sahealth.sa.gov.au/wps/wcm/connect/b7adf38046bc387fbf85bf2195233e2a/Directive_Antimicrobial+Stewardship_03082017.pdf?MOD=AJPERES&CACHEID=b7adf38046bc387fbf85bf2195233e2a
http://www.sahealth.sa.gov.au/wps/wcm/connect/b7adf38046bc387fbf85bf2195233e2a/Directive_Antimicrobial+Stewardship_03082017.pdf?MOD=AJPERES&CACHEID=b7adf38046bc387fbf85bf2195233e2a
https://www.nps.org.au/medical-info/clinical-topics/reducing-antibiotic-resistance
http://www.publichealthontario.ca/en/BrowseByTopic/InfectiousDiseases/AntimicrobialStewardshipProgram/Pages/ASP-Strategies.aspx
http://www.publichealthontario.ca/en/BrowseByTopic/InfectiousDiseases/AntimicrobialStewardshipProgram/Pages/ASP-Strategies.aspx
https://academic.oup.com/cid/article/62/10/e51/2462846
https://academic.oup.com/cid/article/62/10/e51/2462846
https://academic.oup.com/cid/article/62/10/e51/2462846
https://academic.oup.com/cid/article/62/10/e51/2462846
https://www.safetyandquality.gov.au/our-work/healthcare-associated-infection/antimicrobial-stewardship/antibiotic-awareness-week/
https://www.nps.org.au/medical-info/clinical-topics/news/world-antibiotic-awareness-week-handle-antibiotics-with-care
http://www.publichealthontario.ca/en/eRepository/Antimicrobial_Stewardship_Program_Business_Case_2014.pdf
http://www.publichealthontario.ca/en/eRepository/Antimicrobial_Stewardship_Program_Business_Case_2014.pdf
https://www.shea-online.org/images/priority-topics/ASP_proposal_blinded_K__Kuper_.pdf
https://www.shea-online.org/images/priority-topics/ASP_proposal_blinded_K__Kuper_.pdf
http://antimicrobialstewardship.com/step-2-create-guiding-coalition-part-1
http://antimicrobialstewardship.com/step-2-create-guiding-coalition-part-1
https://www.ncbi.nlm.nih.gov/pubmed/21316003

Implementation toolkits

62

NSW Clinical Excellence Commission: AMS
Implementation Toolkit

Nathwani D, Sneddon J: A Practical Guide to
Antimicrobial Stewardship in Hospitals

EQuIP Program (Education, Quality, Infection
Prevention, Training, and Professional
Development): Jump Start Stewardship:
Implementing antimicrobial stewardship in a small,
rural hospital

National Quality Forum: National Quality Partners
Playbook: Antimicrobial stewardship in acute care

Agency for Health Research and Quality: Toolkit
for Reduction of Clostridium difficile through
Antimicrobial Stewardship

Agency for Health Research and Quality: Toolkits
for AMS interventions in aged care homes -
Implement, monitor, and sustain an antimicrobial
stewardship program
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Case study Al: A successful and sustained Australian antimicrobial
stewardship program in one Australian hospital, 2012-2016

Setting
Large metropolitan hospital of 380 beds.

Team

» Dedicated infectious diseases (ID)
physician, increasing from 0.2 full-time
equivalent (FTE) to 0.5 FTE over time as
program expanded

e |D team with registrar
» Dedicated pharmacist (0.2 FTE)

o Considerable input from pharmacy
dispensary and clinical teams (for
example, education, prescribing and
formulary reviews, safety and quality).

Resources

Supportive ID team; pharmacy service,
including clinical pharmacists; clinical
microbiology service, and infection
prevention and control service; executive

support; and access to advice and essential

electronic prescribing guidelines (local or
Therapeutic Guidelines: Antibiotic).

Strategies

The core strategies developed to implement
the antimicrobial stewardship (AMS) program

are listed below.

2012

* |Implemented a formal antimicrobial
restrictions procedure and ID approval
system, incorporating phone-based |D
approval codes

» Developed and implemented a local
antimicrobial formulary and restriction
policy, and a gentamicin procedure.
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2013

Established an AMS advisory committee,
chaired by the Executive Director of
Medical Services, to help establish the
AMS program and show support from the
hospital executive

Established an annual quality
improvement plan for AMS

Started contributing data to the National
Antimicrobial Utilisation Surveillance
Program, with review of those data by the
AMS committee

Developed and implemented local
guidelines, starting with a febrile
neutropenia guideline

Started annual point prevalence surveys,
with feedback to clinicians, using the
National Antimicrobial Prescribing Survey
(NAPS) method (see Figures A1-A3)

Started participating in annual Antibiotic
Awareness Week, using national presentation
from the Australian Commission on Safety
and Quality in Health Care as a basis, and
incorporating local data that highlighted
areas that were doing well and those
requiring attention (including annual NAPS
data and key improvement areas); data
discussed at medical grand rounds

AMS committee developed and started
annual review of local antibiograms

Initiated regular clinical reviews of guidelines
and prescribing to validate processes

Started clinical education using multiple
modalities, including structured education
from the ID, AMS and clinical pharmacy
teams, as well as on-the-spot ward
education from ward pharmacists.


https://tgldcdp.tg.org.au/guideLine?guidelinePage=Antibiotic&frompage=etgcomplete

2014

» Started accreditation against the National
Safety and Quality Health Service (NSQHS)
Preventing and Controlling Healthcare-
Associated Infection Standard

» Developed and implemented local AMS
clinical procedures, as well as more
widespread guidelines, such as

— community-acquired pneumonia
guideline

— paediatric empirical quick reference
guide

— Staphylococcus aureus bacteraemia
guideline

— vancomycin guideline
— intravenous-to-oral switching guideline
— hospital-acquired pneumonia guideline

(These guidelines are maintained locally
based on usage and risk; some are
informed and updated based on available
statewide policy, such as for vancomycin)

» Expanded program to incorporate medical
AMS education during orientation and
developed an AMS intranet page

» Following a review of Hospital in the
Home services, established improved
procedures for antibiotic infusor devices
for those services, incorporating

— specific ID approval codes

— implementation of a discharge approval
sheet

— initiation of active ID review at weekly
Hospital in the Home infusor clinics

— improved ordering and review
processes in pharmacy.

2015

» Marked the launch of the statewide
formulary, incorporating a comprehensive
anti-infective formulary with local
implementation

e Developed a procedure for post-exposure
prophylaxis after non-occupational
exposure to HIV

e Consolidated and further refined
processes (for example, responding to

antimicrobial shortages and reviewing
antimicrobials stored in clinical areas)

» Provided letters to the Division of Surgery,
highlighting improvements in surgical
prophylaxis.

2016

e Tabled reports on antimicrobial incidents,
infection control and antimicrobial
resistances at meetings of the AMS
committee for review.

Review of AMS committee membership

The AMS committee was firmly established
in the organisational structure, enabling

a change in the committee chair from
executive leader to ID/clinical microbiology
consultant. The AMS committee receives
oversight from, and reports to, the relevant
drug and therapeutics committee (DTC),
which in turn reports to the Local Hospital
Network (LHN) Clinical Governance
Committee. The AMS committee makes
recommendations to the DTC, and sends
updates to the LHN committee about

the NSQHS Preventing and Controlling
Healthcare-Associated Infection Standard
regarding AMS actions.

Executive leadership for the Preventing and
Controlling Healthcare-Associated Infection
Standard was determined to be no longer
essential, although links are maintained.

AMS committee members include:

ID/clinical microbiology consultant (chair)
e DTC chairperson or representative
e |D physicians and clinical microbiologists

» Consultant physicians from other LHN
campuses

» Pharmacy directors and senior pharmacists
from different campuses and departments

» Infection prevention and control
representative.

The AMS program has been expanded
into other areas of the LHN, where it
contributes to statewide processes and
policy development, such as the review of
antimicrobial formulary applications and
guidelines.
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Monitoring, review and feedback

Based on surveillance, intervention and
feedback, the following improvements in
prescribing were seen:

e Reduced duration of ciprofloxacin for
procedural prophylaxis during prostatic
biopsy following correspondence from
pharmacy (2014)

e Audit and review of ceftriaxone use in
the intensive care unit following National
Antimicrobial Utilisation Surveillance
Program (NAUSP) data review (2014)

e Intervention and reduction in
inappropriate norfloxacin use following
NAUSP data review (2014)

e Vancomycin use and education to
clinicians (2015)

» Gentamicin audit showed ID approval
requirement at 72 hours is working and
improving patient safety with input from
ID (2016).

Results of AMS activities

AMS committee activities: appropriateness
of antimicrobial prescribing improved
from 69% in 2013 to 87% in 2015, and this
was sustained in 2016 (Figure Al)

The percentage of surgical prophylaxis
given for more than 24 hours decreased
from more than 30% in 2014 to less than
20% in 2016 (Figure A2)

Targeted intervention (management of
chronic obstructive pulmonary disease):
appropriateness increased from 14% in
2015 to 90% in 2016 using education and
awareness strategies (Figure A3)

Improved governance and procedures
relating to antimicrobial infusors:
significant reductions in antimicrobial use
and post-implementation cost savings of
around $45,000.

Figure Al: Appropriateness of antimicrobial
prescribing at the hospital, using National
Antimicrobial Prescribing Survey methods,
2013-2016
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Figure A2: Percentage of surgical prophylaxis
given for more than 24 hours, 2013-2016
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Figure A3: Most common indications for antimicrobial prescribing in the hospital, using
National Antimicrobial Prescribing Survey methods, 2015 and 2016
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Note: The total numbers of antimicrobial prescriptions were 199 in 2015 and 208 in 2016.
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Case study A2: Implementation and sustainability of an Australian
antimicrobial stewardship program in one Australian hospital,

2003-2017

Setting

Tertiary referral hospital with approximately
500 beds.

Team

Dedicated 1.0 full-time equivalent (FTE)
infectious diseases (ID) pharmacist with
0.2 FTE ID physician.

Resources

Supportive ID team, pharmacy service,
clinical microbiology service, and infection
prevention and control service.

Strategies

The core strategies developed to implement
the antimicrobial stewardship (AMS) program
are listed below.

2003

» |ntroduced a paper-based ‘monitored
antibiotic authority form’ for all third-
generation cephalosporins and
intravenous B-lactam/p-lactam inhibitors
prescribed.

2005

» Started contributing data to the National
Antimicrobial Utilisation Surveillance
Program.

2007

o Established hospital antibiotic stewardship
group to develop a formal AMS program

o Started formal ID—adult intensive care
unit (ICU) clinical liaison (including twice-
weekly clinical liaison rounds).

2008

o Started formal ID—haematology clinical
liaison (including weekly clinical liaison
rounds)
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o Developed successful business case for a
dedicated ID pharmacist (1.0 FTE) position
on basis of escalating antimicrobial
use and costs, and concerns about
antimicrobial resistance because of a
hospital outbreak of vancomycin-resistant
enterococci

» Established hospital AMS committee

» Endorsed antimicrobial restriction
policy with three categories of
antimicrobials: category A (unrestricted),
category B (restricted) and category C
(highly restricted).

2009
e Formally launched the AMS program

* |Implemented electronic clinical decision
support system to enable implementation
of the antimicrobial restriction policy

o Started daily AMS rounds (weekdays
only) to review selected patients taking
restricted antimicrobials.

2010

o Started formal ID—neonatal/paediatric ICU
clinical liaison (including weekly clinical
liaison rounds)

» Developed guidelines for aminoglycosides
and vancomycin

» Started collaborative work with surgical
units and anaesthetists to develop
local surgical antibiotic prophylaxis
guidelines consistent with Therapeutic
Guidelines: Antibiotic to assist with local
implementation, together with auditing
and feedback processes
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o Conducted first whole-of-hospital point
prevalence antimicrobial use survey (pilot
site using the European Surveillance of
Antimicrobial Consumption Network
methodology); since 2010, these surveys
have been conducted at least annually,
targeting clinical syndromes or clinical
units/services, with participation in the
National Antimicrobial Prescribing Survey
and with feedback provided to the
relevant units/services.

2011

» Developed guidelines relating to
antimicrobial use to assist local
implementation, including for febrile
neutropenia in haematology—
oncology patients, and management
of Staphylococcus aureus bacteraemia,

endocarditis and prosthetic joint infection.

2012

» Engaged with stakeholders (including
the emergency department) in response
to inappropriate antimicrobial use in
the treatment of community-acquired
pneumonia to develop and implement a
local community-acquired pneumonia
guideline with an associated clinical
pathway, together with an agreed audit
and feedback process.

2013

o Joined a statewide AMS network that was
established to support AMS programs
across the state

e Provided support to regional acute
hospitals without a dedicated ID service
to help establish their AMS programs, and
provided ongoing clinical support and
AMS committee membership

+ Replaced the antimicrobial restriction
policy with an antimicrobial use protocol
that specifies that antimicrobials are to
be prescribed in line with Therapeutic
Guidelines: Antibiotic, as well as
prescribing criteria and antimicrobial
restrictions

o Developed an online state medicines
formulary for the state health service

with a comprehensive antimicrobial
component

Formally launched the adult sepsis
pathway in the emergency department
with an accompanying empirical antibiotic
therapy guideline

Started reporting an annual cumulative
antibiogram.

2014

Changed the hospital AMS committee to
a regional AMS committee, expanded to
involve primary health, oral health and
mental health services

Engaged with the general surgical unit in
response to inappropriate antimicrobial
use in the treatment of intra-abdominal
infections to develop and implement a
local antibiotic therapy guideline for intra-
abdominal infections, and engaged with
the general surgical clinical pharmacist

to provide ongoing support to the junior
clinical workforce to ensure adherence to
the guideline.

2015

Aligned auditing of surgical antibiotic
prophylaxis with surgical site surveillance
for key surgical procedures, with reporting
to surgical units and external reporting

to the Australian Council on Healthcare
Services (Figure A4)

Started annual antimicrobial use surveys
in the rural inpatient facilities in the state,
facilitated through the state infection
prevention and control unit

Started formal engagement of general
practitioner liaison officers and general
practitioner prescribers within the rural
inpatient facilities.

2016

Started formal ID—-renal clinical liaison
(including weekly clinic and regular
meetings).
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2017 « Started planning a proposed relaunch of

e Helped establish an overarching state the AMS program for 2018.

health service AMS committee to provide

formal governance for AMS across the Examples of AMS program outcome

health service, which includes acute measurements
public hospitals, rural inpatient facilities, AMS outcome measurements are shown in
oral health services and mental health Table Al and Figures A4 and A5.

services

» Started planning statewide consistency
for guideline development, and auditing/
feedback and reporting processes

Figure A4: Surgical antimicrobial prophylaxis (SAP) data for coronary artery bypass graft
procedures according to Australian Council on Healthcare Service criteria
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Figure A5: Total combined cost of antibacterial agents per occupied bed day (OBD)
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Table Al: Appropriateness of antimicrobial use: whole-of-hospital antimicrobial use

data from the National Antimicrobial Prescribing Survey, 2015

Criteria Percentage
Percentage of inpatients on antimicrobials 38
Percentage appropriateness (where appropriateness was assessable) 82
Percentage documented indication 80
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Acronyms and abbreviations

Abbreviation Definition

AMR antimicrobial resistance

AMS antimicrobial stewardship

Commission Australian Commission on Safety and Quality in Health Care
DTC drug and therapeutics committee

ICU intensive care unit

ID infectious diseases

LHD Local Health District

LHN Local Hospital Network

NAPS National Antimicrobial Prescribing Survey

NSQHS National Safety and Quality Health Service Standards
Standards

PBS Pharmaceutical Benefits Scheme

PCR polymerase chain reaction

POCI point-of-care intervention

TGA Therapeutic Goods Administration

78 Chapter 3: Strategies and tools for antimicrobial stewardship



Key points

» The use of evidence-based guidelines has
been shown to be effective in improving
prescribing practice.

» Involving clinicians in the development
and implementation of guidelines and
tailoring implementation strategies to suit
the local context can increase guideline
uptake.

o Care bundles can be a useful way to
package a group of simple evidence-
based steps that can help promote
evidence-based care.

e A formulary for antimicrobials, with
restrictions on use, and an approval
system for antimicrobials are effective in
changing prescribing practices.

3.1 Introduction

This chapter discusses four of the essential strategies
for an antimicrobial stewardship (AMS) program
outlined in Chapter 2: ‘Establishing and sustaining
an antimicrobial stewardship program’:

» Implementing clinical guidelines consistent with
Therapeutic Guidelines: Antibiotic! that take into
account local microbiology and antimicrobial
susceptibility patterns

o Implementing formulary restriction and approval
systems that include restricting broad-spectrum
and later-generation antimicrobials to patients in
whom their use is clinically justified

o Reviewing antimicrobial prescribing, with
intervention and direct feedback to the prescriber

o Implementing point-of-care interventions
(POCls), including directed therapy, intravenous-
to-oral switching and dose optimisation.

The chapter provides information about practical

methods to bring the principles of AMS to the point

of prescribing. These represent a mix of strategies

- restrictive, persuasive and enablement - that

influence prescribing behaviour*:

« Restrictive strategies require prescribers to adhere
to a set of rules (for example, as decided by a
formulary), and prevent prescribers from gaining

Chapter 3: Strategies and tools for antimicrobial stewardship

o Timely review of antimicrobial
prescriptions, ideally by an antimicrobial
stewardship (AMS) team comprising an
infectious diseases (ID) physician and
clinical pharmacist, is a useful strategy to
optimise antimicrobial use.

» Point-of-care interventions, based on
reviews or data, can improve patient
management and patient outcomes.

e |tisimportant that hospitals have access
to ID physicians or AMS pharmacists
to provide AMS support when needed.
Strategies to include expert advice in AMS
programs may include networking and
using telehealth.

access to certain antimicrobial agents unless
criteria are met and formal approval is granted.
This may occur before the prescription is written
or at a decided time after the prescription has
been filled as part of the post-prescription review

 DPersuasive strategies aim to improve prescriber
knowledge, and change attitudes and beliefs
about prescribing through review and feedback

» Enablement strategies make it easier for
prescribers to gain access to the information they
need to prescribe appropriately.

Persuasive strategies are more widely practised and
more readily accepted by clinicians, and provide
greater opportunity to educate prescribers than
restrictive strategies.® Several leading guidelines

on AMS endorse the use of a mix of restrictive,
persuasive and enablement strategies to enable
comprehensive stewardship in hospital settings. A
Cochrane systematic review in 2013 suggested that
restrictive strategies have the greatest immediate
effect on prescribing behaviour, whereas persuasive
strategies may have a slower but more sustained
effect.* A later review reported that enablement
strategies — such as prospective review, audit and
feedback, academic detailing, and electronic clinical
decision support - increased the effect of other
AMS interventions, including those with restrictive
elements.?
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Table 3.1 summarises these strategies, the guidance
to support them and the practical tools that enable
their implementation. Each of these is discussed in
more detail in subsequent sections of this chapter.

Issues that are especially relevant for certain settings
- rural and remote hospitals, private hospitals and
aged care - are tagged as R, P and AC, respectively,
throughout the text.

» I

Table 3.1: Strategies, rules and tools for antimicrobial stewardship programs

Strategy

Rules

Tools

Implementing clinical .
guidelines consistent with
Therapeutic Guidelines:
Antibiotic that take into .
account local microbiology

and antimicrobial

susceptibility patterns

Prescribers prescribe according
to current evidence-based
guidelines

Prescribers are encouraged to
follow care bundles

e Easy access to the current

versions of guidelines, including
Therapeutic Guidelines:
Antibiotic

Endorsement of evidence-based
guidelines by clinical champions

Barriers to guideline uptake
analysed and minimised

Leadership support for new
guidelines

Awareness raising and
communication activities about
guidelines and care bundles
Monitoring and evaluation of
AMS over time

Implementing formulary .

restriction and approval

systems that include .

restricting broad-spectrum
and later-generation
antimicrobials to patients in
whom their use is clinically
justified

Prescribers prescribe according
to the formulary

Approval is required for all
highly restricted antimicrobials
before use; an approval system
must be used to register

the indication for use of all
restricted antimicrobials, and
further approval sought if use
exceeds three days

Posters and web pages that
make the formulary rules explicit
to all prescribers

A formalised approval system
should be in place (fax, phone or
electronic)

Reviewing antimicrobial .
prescribing, with intervention
and direct feedback to the
prescriber

AMS teams are expected to
review all patients receiving
highly restricted antimicrobials,
or courses of restricted
antimicrobials for more than
three days

AMS team to provide regular
individualised prescription review
Electronic tools may help
prompt review and triage
patients

Implementing POCls .

(including directed therapy,
intravenous-to-oral switching
and dose optimisation)

AMS teams, microbiology
services initiate/advise on
specific interventions to
optimise therapy

AMS team provides advice
on de-escalation, empirical
to directed therapy, duration,
cessation of therapy and
management

Some standard POCIs may be
able to be implemented as part
of pathways or care bundles

(e.g. intravenous-to-oral switching)

AMS = antimicrobial stewardship; POCI = point-of-care intervention
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3.2 Prescribing guidelines

Appropriate antimicrobial use happens when
antimicrobials are prescribed according to evidence-
based guidelines, with choice, dose and duration
selected to optimise clinical outcomes and minimise
adverse consequences.® Prescribing guidelines are
an essential requirement for AMS programs. They
describe evidence-based best practice and provide a
standard for prescribing behaviour for other clinical
situations that are not explicitly described in the
guidelines.

The involvement of clinicians in the development
and implementation of evidence-based practice
guidelines can improve antimicrobial prescribing
behaviour and thereby influence patient
outcomes. The use of practice guidelines has been
demonstrated to be effective. For example:

» Implementation of a multidisciplinary practice
guideline in a surgical intensive care unit led
to a 77% reduction in antimicrobial use, a 30%
reduction in overall cost of care, decreased
mortality and shorter length of stay®

o Implementation of guidelines for managing
patients with pneumonia was associated with
earlier antimicrobial therapy, which in turn was
associated with faster clinical stability, lower
inpatient mortality at 48 hours and lower 30-
day mortality when care was compliant with
recommendations’

o The use of guidelines for managing paediatric
surgical conditions such as appendicitis was
associated with shorter durations of antimicrobial
therapy, reduced costs and shorter lengths of
hospital stay, without compromising clinical
outcomes.?

3.2.1 National guidelines

The National Safety and Quality Health Service
(NSQHS) Standards require all hospitals and health
service organisations to provide ready access to
current, evidence-based guidelines for prescribers.’
In Australia, Therapeutic Guidelines: Antibiotic' is
recognised as the national best-practice guide for
antimicrobial prescribing. These guidelines are
developed using a rigorous process of consultation
with experts from different disciplines, and states
and territories. They cover prescribing in the
hospital and the community, for adult and paediatric
patients, and in urban and rural settings.
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3.2.2 Local guidelines

Therapeutic Guidelines: Antibiotic' provides
treatment recommendations for most infections
seen in hospital and community settings. If local
prescribing guidelines are necessary, they should
reflect the nationally agreed practice described in
Therapeutic Guidelines: Antibiotic. This also applies
to antimicrobial treatment recommendations

in clinical guidelines, local care pathways and
algorithms. If local guidelines are already in place,
they should be reviewed against Therapeutic
Guidelines: Antibiotic. Where differences are
warranted - for example, in response to local
antimicrobial resistance (AMR) patterns or an
outbreak of a new resistant bacterial strain - an
evidence-based rationale should be provided for any
variation in practice.

For conditions not covered by Therapeutic Guidelines:

Antibiotic!, organisations should refer to the best
available evidence to develop guidelines appropriate
to the local context. Local guideline development
should involve expert guidance from infectious
diseases (ID) physicians, microbiologists and
pharmacists, and the guidelines should be reviewed
and endorsed by the AMS committee.

Existing prescribing guidelines relevant to rural

and remote practice, such as the Centre for Remote
Health’s CARPA Standard Treatment Manual®, can be
customised to suit the local conditions and may be
useful for nurse-run facilities.

Health service organisations that do not have on-site
access to 1D physicians should have antimicrobial
prescribing guidelines that are tailored to the local
situation, but based on the principles stated above.
In the public sector, the Local Hospital Network
(LHN) or Local Health District (LHD) should

be consulted to ensure that local guidelines are
consistent with LHN/LHD policy. The guidelines
should describe situations that require discussion
with an 1D physician or clinical microbiologist,

or escalation to larger hospitals, and the relevant
referral processes.

Local guidelines should be regularly reviewed and
updated in consultation with key clinicians to ensure
that evidence-based best practice is upheld. An
important part of the review process is ensuring that
only the latest versions of guidelines are available for
use. The frequency of review may be routinely over
a two-year cycle, or sooner if there have been major
changes in protocols or information about emergent
antimicrobial resistance. An update at least once

per year has been recommended if changes are in
response to local pathogen variations."
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3.2.3 Promoting guideline uptake

Effort is required to promote prescribing according
to guidelines and to ensure appropriate care - this
is the key to translating evidence into practice. The
existence of a guideline is usually not enough to
achieve change, and adherence varies among the
workforce, clinical areas and organisations. The
2015 National Antimicrobial Prescribing Survey
(NAPS) found that, overall, 23.3% of antimicrobial
prescriptions in hospitals were noncompliant

with guidelines.!? Prescriptions for surgical
prophylaxis and bronchitis had the highest rate of
noncompliance - 41% of prescriptions for these
indications did not comply with guidelines. In the
community, data from the NPS Medicinelnsight
program for 2015 showed that a large proportion of
the antimicrobials prescribed were not consistent
with the first recommendation in Australian
guidelines.’* Concordance with guidelines varied
from 27% for sinusitis to 67% for pneumonia.’

Guideline development needs to be accompanied
by a carefully planned implementation process that
includes a program of audit and feedback. To inform
implementation planning and promote uptake,

it is essential to understand the existing culture
and prescribing practices, the drivers affecting
them and any barriers to change (see Section 2.5.1
in Chapter 2: ‘Establishing and sustaining an
antimicrobial stewardship program’). Each of these
needs to be considered as part of a local guideline
implementation plan.

Guidelines should be considered and endorsed

by clinical champions; absence of support can
adversely affect effective implementation. During
the development phase, concerns raised should

be identified and addressed. In Principal Referral
Hospitals, where senior medical clinicians influence
trainees’ prescribing, it is especially important to
engage these senior clinicians in the development
or promotion of local guidelines. A study in the
Netherlands reported increased compliance with
guidelines (from 67% to 86%) when clinicians were
widely consulted in the revision of guidelines for
antimicrobial therapy; active dissemination was also
important.'*

Importantly, the workflow of the workforce involved
also needs to be understood so that opportunities

to guide change are identified. The AMS team may
need to visit relevant hospital departments and
attend unit meetings to discuss the guidelines, to
promote awareness and to ensure that they are
appropriate for the local context. In general, the

aim is to make it easier for the workforce to do

the right thing. Advice should be readily available,
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and prompts should be visible during a prescriber’s
everyday work (see Tools and resources to support
guideline implementation).

Ideally, prescribing guidelines should be
implemented within a quality improvement
framework. The guidelines serve as the starting
point for a quality improvement cycle that

leads to ongoing refinement of the guidelines,
continual guideline implementation, and ongoing
improvement in patient outcomes. The process
requires ongoing data collection, analysis and
feedback to clinicians to ensure awareness of
improvements and ongoing compliance with

the guidelines. Evaluating the use of prescribing
guidelines can help to identify whether
implementation strategies are effective and whether
alternative approaches are needed, and enables
unintended consequences to be identified and
addressed (see Section 6.8.3 in Chapter 6: ‘Measuring
performance and evaluating antimicrobial
stewardship programs’).

3.2.4 Tools and resources to support
guideline implementation

Resources such as posters, checklists, clinical
pathways, visual prompts and aids, that are available
at the point of care and specific to the local context,
can promote guideline uptake. Posters can raise
awareness of AMR, and influence attitudes of

both prescribers and their patients towards careful
antimicrobial prescribing.’ Other tools - such as
laminated cards, booklets and phone apps - may
simplify guidelines and make recommendations
easily available for prescribers.'¢ Links to such tools
are provided in Resources.

Checklists, algorithms and clinical pathways have
been used by clinicians in hospital and community
settings to help to standardise care and promote
optimal prescribing.!” They help promote guideline-
concordant practice in everyday care. They can be
especially useful in a busy environment (such as
those with a high volume of elective procedures that
follow fairly predictable clinical courses), because
the pathway can prompt decisions in a stepwise,
structured fashion. For example, in one hospital, a
clinical pathway to manage perforated appendicitis
in paediatric patients helped to standardise
antimicrobial prescribing, resulting in decreased use
of postoperative antimicrobials without an increase
in adverse outcomes.!® Similarly, clinical pathways
for the management of pneumonia have been used
to promote appropriate empirical antimicrobial
choices and investigations, prompt routine daily
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consideration of de-escalation and intravenous-to-
oral switching, and ensure the appropriate duration
of antimicrobials.”

Public Health England’s Start Smart - Then Focus
toolkit for antimicrobial treatment and surgical
prophylaxis is one algorithm that can be used as a
reminder of the principles of good antimicrobial
prescribing.?’ Visual prompts on medication charts,
such as brightly coloured stickers, have been used
with some success in settings such as intensive care
units (I1CUs), where multiple carers can be involved
in clinical decision-making over a few days.?! They
help to make intentions explicit, especially by
clearly documenting the indication for starting

the antimicrobial, and the intended duration or a
planned review date to prompt consideration of
cessation when microbiological results are available.
They can be especially useful in communicating
antimicrobial plans on discharge of patients from
the ICU to the ward.

Electronic tools can also promote guideline-
concordant prescribing by incorporating alerts,
sidebars with icons to enable ready access to
information, or more structured decision support
algorithms (see Chapter 4: ‘Information technology
to support antimicrobial stewardship’). Smartphone
apps can also be used to access guidelines and
prescribing information.

3.2.5 Education and feedback

Guideline implementation and adherence can

be facilitated through education (see Chapter 5:
‘Antimicrobial stewardship education for
clinicians’). Making prescribers aware of local and
national guidelines and resources is important

in all healthcare settings.”? Education about the
available resources and antimicrobial prescribing
should be an ongoing part of continuing education
and professional development for all clinicians.
Guidelines can form the basis for educating
prescribers and other clinicians on accepted practice
for antimicrobial prescribing in the organisation.
This includes the importance of documenting in

the patient’s healthcare record the indication for the
prescribing decision and, where the prescriber varies
from guideline-concordant practice, the rationale for
the decision.

General education can be coupled with feedback and
local information. Topics addressed should include
local antimicrobial prescribing patterns, local AMR
patterns for common pathogens, local patterns of
infection and, where possible, patient outcomes.
Workforce rotations are common in many settings,
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so effort should be made to repeat communication
regularly. Review, feedback and reflection are critical
components of any efforts to improve practice (see
Post-prescription reviews).

3.2.6 Antimicrobial stewardship care
bundles

Care bundles are increasingly used in healthcare
quality improvement as a structured way of
improving the processes of care and patient
outcomes. A bundle may comprise a set of three to
five evidence-based practices that, when performed
collectively and reliably, have been proven to
improve patient outcomes.*

Cooke et al.proposed the use of care bundles to
improve appropriate antimicrobial prescribing in
acute care and surgical prophylaxis (Box 3.1).24%
The bundles were broken down into individual
measurable practices, and compliance with each
element was monitored and used as a target for
improving practice.?® This approach requires
routine documentation of the reason for starting
the antimicrobial, along with a stop date or review
date (see Quality Statement 6 of the Antimicrobial
Stewardship Clinical Care Standard?®®).

The two care bundles (treatment and surgical
prophylaxis) can be implemented separately or in
combination, and AMS teams can adapt the focus

of the proposed bundles to their local context.
These bundles may be of particular value for

smaller services where AMS resources are accessed
remotely. Clinical teams could take ownership of the
bundle and incorporate it into the existing quality
improvement framework.

3.5 Formularies and
approval systems

In its simplest form, a formulary is a list of
medicines, including antimicrobial agents, that
has been approved by an authority (within an
organisation or network, or nationally) for use.
Formulary systems establish rules governing
medicine use.

3.3.1 National formulary

The Therapeutic Goods Administration (TGA) and
the Pharmaceutical Benefits Scheme (PBS) form the
regulatory system that produces the formulary of
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Box 3.1: Antimicrobial care bundles

Treatment bundle
At initiation of treatment, the prescriber:

e Provides a clinical rationale for
antimicrobial initiation

o Sends the appropriate specimens to
a diagnostic microbiology laboratory
(according to local policy)

o Selects the antimicrobial according to
local policy and having considered the
patient risk group (including drug allergy
profile)

o Considers removal of any foreign
body, drainage of pus or other surgical
intervention, as appropriate.

medicines for Australia. This is done by requiring
medicines to be registered before they are allowed
onto the market (TGA) and determining which
medicines will be subsidised (PBS).

The PBS provides the mechanism whereby access
to subsidised antimicrobials can be restricted

to approved indications. This acts as a financial
disincentive to use those antimicrobials outside

the approved indications. A phone-based approval
system with documentation of the indication

is used, and audits can be conducted to check
compliance. Phone-based authorisation and
documentation of the indication are also required
for antimicrobials that are prescribed beyond the
standard durations (for example, for several weeks),
which helps to minimise prescriptions for extended
durations of therapy. This system has been thought
to be responsible for the relatively low consumption
of ciprofloxacin in Australia and consequently

the low incidence of fluoroquinolone resistance
among community-acquired bacterial pathogens in
Australia compared with other countries.?”’

3.3.2 State and territory formularies

Several states in Australia, including Queensland,
South Australia, Tasmania and Western Australia,

have developed statewide antimicrobial formularies.

This promotes consistency of prescribing in
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During continuation of treatment, there is:

» Daily consideration of de-escalation,
intravenous-to-oral switching or stopping
antimicrobials (based on the clinical
picture and laboratory results)

+ Monitoring of antimicrobial levels, as
required by local policy.

Surgical prophylaxis bundle

» Select antimicrobials that match local
guidelines (having considered patient
allergies)

e Time the first dose to be within 60 minutes
pre-incision

» Stop antimicrobial administration within
24 hours of the preoperative dose or the
first dose after post-prescription review.

hospitals, and means that clinicians have clear,
common expectations about the availability of
broad-spectrum antimicrobials.

3.3.3 Hospital formularies

A formulary that includes a list of restricted
antimicrobials is an essential component of a
hospital AMS program. The antimicrobial formulary
should be appropriate to the needs of the hospital
and should consider the range of antimicrobials
required, the clinical orientation of the hospital and
local AMR. It should be updated periodically, and
compliance should be audited.

Responsibility for creating and maintaining a
formulary usually lies with a hospital’s drug and
therapeutics committee (DTC). The DTC evaluates
the evidence regarding the efficacy, safety and cost of
new agents before deciding whether to endorse their
use in the hospital and list them on the formulary.
The DTC may have an antimicrobial subcommittee
or may use the AMS team to evaluate requests for
new antimicrobial agents or new indications for use,
and to make recommendations for formulary listing.

It is important that antimicrobial formulary
decisions are informed by local microbiological data.
For example, if resistance to one antimicrobial class
has been emerging locally, the DTC may respond
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by directing prescribing towards alternative agents
or making alternatives available. This may require a
change in criteria for approval to use the alternative
agents. It is therefore important for microbiologists
and 1D physicians to provide continuous expert
advice to DTCs (through membership of the
committee or liaison with the AMS team). Hospitals
participating in national passive AMR surveillance,
NAPS and the National Antimicrobial Utilisation
Surveillance Program will have access to data to
inform this decision-making.

In many circumstances, medicines on the formulary
have conditions attached to their approval - for
example, use may be approved only for a particular
unit, for patients with a particular condition, or
when other options are contraindicated because of
intolerance or demonstrated failure. In the case of
antimicrobials, certain medicines may be restricted
for use only with approval by nominated expert
prescribers, such as 1D physicians or microbiologists.
When the use of an agent is confined to particular
situations, this may guide the way in which stock

is made available in the hospital. For example, the
hospital might store only selected antimicrobials

in theatre and may withdraw antimicrobials from
the operating suites if their use is not approved for
surgical prophylaxis. Highly restricted antimicrobials
might be removed from ward imprest cupboards so
that pharmacists are involved in their dispensing, to
improve oversight and ensure that their use meets
formulary conditions.

It has been well demonstrated that restrictive
formularies can direct prescribing patterns in
hospitals. Many studies have described changes

in formulary restrictions that led to changes in
prescribing patterns and, in some cases, changes in
local rates of antimicrobial-resistant pathogens.**3?
However, studies involving multiple centres over
longer periods are needed.

Although a restricted antimicrobial list is often used
in public hospitals, restrictive formularies have not
been common in the private sector.** However,

the NSQHS Standards include the requirement for
AMS programs to have a restrictive formulary and
approval system. Therefore, private hospitals and
small public hospitals staffed by visiting medical
officers will need to consider how best to establish
prescribing restrictions, given their resources and
prescribing workflow. This may be achieved by
using an off-site expert who can provide approval by
telephone or an electronic decision support system.

Rural and remote hospitals may be able to access
formularies developed at the LHN/LHD level, or
at the state or territory level. Restricting access to
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some antimicrobials* may be the most efficient

and direct method of monitoring and limiting
antimicrobial use in hospitals with limited resources
(see the NSW Clinical Excellence Commission’s
Antimicrobial Restrictions in Small to Medium-Sized
Hospitals fact sheet). Interested local physicians

or pharmacists with access to an 1D physician or
clinical microbiologist can be used as stewards of the
approval system. Smaller hospitals without on-site
physicians or pharmacists may use other models.

3.3.4 Antimicrobial approval
systems

Approval to use an antimicrobial that the DTC

has labelled ‘restricted’ may occur before the
medicine is prescribed (pre-prescription), at

a certain time after therapy has started (post-
prescription) or at both these times. A 2017
Cochrane review of AMS strategies® noted that
several studies suggest that antimicrobial approval
systems can reduce the volume of broad-spectrum
antimicrobials prescribed, thereby reducing
medicine expenditure.*** A reduction in adverse
drug reactions for patients has also been described.*
Effects on patient outcomes are less well described,
although reduced lengths of hospital stay have been
reported after an antimicrobial approval system was
deployed and after improvements were made in the
appropriateness of empirical antimicrobial therapy.

Many hospitals use a graded approach to classify
restrictions, sometimes known as a traffic-light
approach, which categorises antimicrobials as
unrestricted (green), restricted (orange) or highly
restricted (red) (Table 3.2).

Internationally, the World Health Organization
Essential Medicines Group is taking action regarding
antimicrobial restrictions.*® The AWARE listing
divides antimicrobials into three groups:

o ACCESS - those that should be accessible in all
countries to treat common infections

« WATCH - medicines that should be conserved
for situations in which use is clearly justifiable,
and not freely available to all

o RESTRICT - last-line agents that should be
reserved for use only when narrower-spectrum
agents will not be effective, and generally only
used with some degree of expert supervision.

Pre-prescription approval processes should clearly
document the prescriber, the patient, the medicine
and the indication for use. This allows a nominated
expert or the AMS team to triage such patients

for post-prescription review at 48-72 hours.
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Table 3.2: Categories of antimicrobial restrictions

Antimicrobial category

Details and examples

Unrestricted °

Can be prescribed without an approval
Examples include benzylpenicillin and doxycycline

Restricted or ‘protected’ .

Require an approval within a nominated time of the medicine being
prescribed (e.g. within 24 hours)

Individual prescription review is required for prolonged use (beyond
48-72 hours)

Examples include broad-spectrum antimicrobials with potential to
promote resistance — such as ceftriaxone, vancomycin, ciprofloxacin
and meropenem — and those that are common targets for antimicrobial
stewardship programs

Highly restricted .

Require discussion with a nominated expert to obtain approval before
the medicine can be initiated, to ensure that use is appropriate and to
enable ongoing patient follow-up

Often, a full, formal, specialist clinical consultation for these patients is
also recommended

Examples include antimicrobials viewed as last-line agents and reserved
for highly resistant pathogens, or medicines with high potential toxicity

or high cost, such as echinocandins, colistin and linezolid

A requirement for post-prescription review and
approval for prolonged antimicrobial use can help

to encourage de-escalation or cessation of these
medicines wherever possible. In some sites, a ‘no
approval, no drug’ policy that forces the prescriber to
seek approval before the medicine is dispensed may
be used. In other centres, the hospital policy may
allow the medicine to be dispensed for 24 hours,
during which approval should be obtained or
dispensing will stop. Some sites with electronic
approval programs also use an alert system in which
dispensing continues, but an electronic alert is raised
to the AMS team to request review of the non-
approved prescription.

Approvals may be administered by several
mechanisms, including paper-based order forms®,
fax- or telephone-based*! systems, or electronic
systems.** The choice of system largely depends
on the resources available to the site and processes
for auditing or following up approvals. Telephone-
based approval systems may be onerous because
of workflow interruptions, the systems needed

to support appropriate record keeping, and
communication with the clinical workforce to
reduce variation in advice between approvers.
However, even the antimicrobial approval systems
that are personnel intensive have been shown to be
cost-effective in hospitals.>
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Many hospitals in Australia have successfully
introduced electronic antimicrobial approval
systems to streamline the workflow for AMS
programs (see Section 4.2.2 in Chapter 4:
‘Information technology to support antimicrobial
stewardship’). The advantages of electronic systems
are that they can be accessed 24 hours a day and
provide consistent information regarding approved
indications for antimicrobial use. The institution
may nominate certain standard indications and
durations for which approval may be obtained

via the computer, and then require individual
approval for more complex indications or prolonged
durations. This process focuses the AMS team’s
attention on the complex cases and does not burden
the team with routine indications. However, it
ensures that the prescriber is still aware of hospital
policy and prescribing guidelines at the time of
prescribing. Electronic approval systems also support
audit and feedback processes.*!

In the published literature, the use of electronic
approval systems for individual antimicrobial agents
and larger numbers of antimicrobials is generally
reported as resulting in reduced consumption of the
restricted agents.*®
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3.4 Post-prescription
reviews

Regular ward rounds for post-prescription
antimicrobial review, often called AMS ward rounds,
have been adopted at many Australian hospitals.
They can provide insight into many aspects of
antimicrobial prescribing that may not be recognised
through more passive mechanisms of audit.
Importantly, regular AMS rounds provide teaching
opportunities for the junior and senior workforce,
and can help to increase awareness of AMS within
health service organisations.

Post-prescription review has been associated

with a reduction in the volume of prescribing of
several key classes of antimicrobial agents at some
hospitals, and significant cost savings.’>** These
reviews provide a valuable opportunity to change
the original prescription by using information that
was not available at the time the antimicrobials
were prescribed (such as from radiological and
microbiological tests).>

A key strength of programs that use individual
prescription review is that they can assess the
individual patient’s clinical situation. Clinical
guidelines cannot encompass all situations, and
many important patient-specific factors require
consideration, such as long-term care goals for
the patient.

The options of de-escalation, streamlining,
switching from intravenous to oral delivery or
ceasing antimicrobial therapy may not show an
immediate improvement in patient outcomes
compared with continuation of broad-spectrum
therapy. However, it is important to show that
there are no new harms or adverse events when
optimising antimicrobial therapy, in addition to
showing any cost savings that may be realised. If
available, evidence showing patient safety outcomes
(such as reduced length of stay) should be included
as part of the feedback and education process when
rationalising antimicrobial therapy.

34.1 Who should perform reviews
in hospitals?

Post-prescription review of antimicrobials in
hospitals may be undertaken by a single clinician -
for example, an ID physician or a clinical pharmacist
- or by a multidisciplinary team with two or

more members representing specialties such as
infectious diseases, pharmacy, infection control and
microbiology.
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Both the individual approach and the team
approach have been found to improve antimicrobial
prescribing. However, international peak bodies
recommend a team approach because it is more
likely to have a positive effect.?*>> AMS teams play

a key role in this process and are supported by the

Australian Commission on Safety and Quality in

Health Care (the Commission). The composition
of the expert team will depend on the availability
of local resources. Increasingly, nurses, midwives,
infection control practitioners, pharmacists, and
doctors who are not necessarily 1D physicians
but who have additional training in AMS are

able to participate very effectively in these teams
(see Chapter 2: ‘Establishing and sustaining an
antimicrobial stewardship progrant’).

In Australia, clinical pharmacists are generally
available in larger hospitals to review medication
charts, identify prescribing errors and identify
antimicrobial prescribing that requires review. They
can also refer cases to the nominated AMS clinician
or team as needed. Establishing systems that support
referral to the AMS team by other members of the
clinical workforce will enable workforce members
to feel that concerns about antimicrobials will be
promptly addressed (see Chapter 11: ‘Role of the
pharmacist and pharmacy services in antimicrobial

stewardship’).

Some hospitals do not employ ID physicians directly,
and other approaches are used to ensure that visiting
medical officers and other contracted workforce
members receive the guidance they need. Some
hospitals use clinician networks for referrals and
consultations - for example, surgeons may involve
one of a small group of general physicians to assist
in perioperative care of their patients. It may be
useful to involve these groups of physicians in AMS
initiatives such as post-prescription review. (See

also Chapter 4: ‘Information technology to support
antimicrobial stewardship’ and Chapter 8: ‘Role

of the infectious diseases service in antimicrobial

stewardship’)

In organisations with no on-site 1D physicians or
pharmacists, nurses, midwives, infection control
practitioners or other doctors with appropriate
training can assist with post-prescription review
by identifying high-risk patients, or patients

from a predetermined list of key indications or
antimicrobials (see Chapter 12: ‘Role of nurses,
midwives and infection control practitioners in
antimicrobial stewardship’). Action regarding these
patients might include:

 Scanning copies of charts and forwarding them to
an off-site pharmacy department for review
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o Having regular teleconferences with off-
site pharmacists, 1D physicians or clinical
microbiologists to review patients’ prescriptions
and discuss cases

 Using telehealth to include off-site experts in
ward rounds of high-risk or high-use areas.

In rural, remote and private hospitals, effective
networked models of service delivery, involving
off-site ID experts to discuss more complex cases
with the local pharmacists, can be established

with formalised protocols and with the support

of telehealth. Several studies have shown that
targeted AMS interventions can be effective in
hospitals with few ID resources. Yam et al. describe
an AMS program at a rural hospital without an 1D

physician and pharmacist.>® There, six antimicrobials

with high potential for misuse were targeted for
interventions that included prospective review
with streamlining of therapy, discontinuation,
antimicrobial change and dose optimisation. The
streamlining rate doubled from 44% to more
than 90%, and antimicrobial purchase costs per

1,000 patient days decreased by 51% over a two-
year period.*® Prescription review efforts in facilities
with limited resources should target areas in which
AMS interventions will achieve the most significant
return. This could include conditions that account
for the majority of the antimicrobial prescriptions
and those with the most inappropriate antimicrobial
prescriptions. Audits such as NAPS can help to
identify these conditions, as well as the units,
services and prescribers responsible for significant
proportions of inappropriate antimicrobial use in
the facility.

Telehealth provides opportunities for the on-site
workforce to be supported in a number of settings,
including rural and remote hospitals, and also for
post-prescription review in small hospitals with
no on-site pharmacist (see Case study 3.1 and
Chapter 4: ‘Information technology to support
antimicrobial stewardship’).

Case study 3.1: Post-prescription review in small rural facilities

using telehealth

A pharmacist-led antimicrobial stewardship
telehealth model has been established

in far north Queensland to help smaller
rural facilities with no on-site pharmacist
to meet the National Safety and Quality
Health Service Preventing and Controlling
Healthcare-Associated Infection Standard.

A regional hospital, which is part of a

Local Hospital Network (LHN), initiated

a telehealth case conference service to
review all inpatients receiving antimicrobial
agents in two small rural hospitals with no
on-site pharmacist or infectious diseases
(ID) physician. A multidisciplinary team,
comprising senior medical and nursing
personnel, was formed at each site, and
weekly case review conferences were
established. Patient clinical information was
supplied to the pharmacist before the case
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conference, and service-wide data systems
were used for relevant pathology. Pharmacist
recommendations were made according

to the LHN's antimicrobial stewardship
formulary, and included recommendations
to contact the ID physician at the

regional hospital for the use of restricted
antimicrobials or when further advice was
required.

Over 24 months, in a total of 112 case
conferences, 260 patient cases

were reviewed and 212 pharmacist
recommendations were made.
Recommendations included choice of
antimicrobial, dose (including adjustment
for decreased renal function), allergy advice,
length of treatment and advice for ID
consultation as per the LHN formulary.
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3.4.2 Which patients should be
reviewed?

A review of a patient’s antimicrobial therapy may

be triggered by a referral from another clinician,

the prescription of a particular antimicrobial, a
laboratory result, or a clinical condition such as
meningitis or sepsis. In many hospitals, electronic
tools are being used to identify patients for clinical
review by the AMS team, and to prospectively collect
data on the types of patients being seen, the advice
given and the interventions required so that these
data may be audited and considered (see Chapter 4:
‘Information technology to support antimicrobial
stewardship’ and Chapter 6: ‘Measuring performance
and evaluating antimicrobial stewardship programs’).

Routine AMS ward rounds should be done in clinical
areas with high antimicrobial use - for example,
1CUs, transplant wards and haematology units.
This can ensure that the AMS team’s expertise and
advice are readily available to prescribers. Generally,
a consultant or senior fellow from the treating

unit attends the AMS ward round to discuss issues
directly. The AMS team should also review the use
of highly restricted antimicrobials across the whole
hospital and episodes of prolonged use of other
restricted antimicrobials (this often requires at least
twice-weekly ward rounds to capture cases in a
timely way).

The frequency of AMS ward rounds depends on the
size and resources of the hospital, and the casemix of
patients. Generally, an AMS team should aim to do
AMS ward rounds at least twice per week in areas of
greatest need (for example, the ICU).

3.4.3 What should be included in the
feedback?

The review should start by stating the documented
indication for antimicrobial use, and then move to
discuss any relevant clinical factors or investigation
results to date that might influence the antimicrobial
prescription. It may be useful to compare the
prescription with prescribing guidelines and
comment on the appropriateness of the prescription,
if possible.

One or more of the following might be used in an
assessment of appropriateness:

» The decision to prescribe an antimicrobial
 Choice of antimicrobial

¢ Whether use was in accordance with local or
national prescribing guidelines
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e Route of administration (intravenous or oral)

 Appropriateness for treatment for the suspected
or confirmed pathogen

» Dosage and frequency
o Clarification of allergy status
o Duration of therapy to date.

The post-prescription review should ensure that

the prescription aligns with the Antimicrobial
Stewardship Clinical Care Standard.?® A range of
point-of-care stewardship interventions can be

used to provide direct and timely feedback to the
prescriber at the time of prescription review or
laboratory diagnosis (see Point-of-care interventions).
This feedback may include recommendations for
streamlining or de-escalating therapy, which can help
treating teams to plan ahead.

3.4.4 How should feedback be
provided?

Feedback, when required, can be communicated
in person (such as during a round in the ICU) or
discussed during a phone call with the treating
team. This feedback should always be included

in the patient’s healthcare record. If the advice is
not urgent and simply provides confirmation that
antimicrobial use is appropriate or assistance for
planning ahead, it can be communicated solely via
the healthcare record. The written documentation
should follow an appropriate structure - for
example:

AMS ward round
Review: day 2 of ceftriaxone

Admitted with community-acquired pneumonia,
chest X-ray changes left base, positive
pneumococcal antigen in urine. No allergies.

Clinically improved, eating, afebrile,
white cell count normalised, oxygen
saturations now normal on room air.
Sputum and blood cultures no growth.

The patient does not have severe pneumonia and
thus does not likely need ceftriaxone. Suggest
switch to oral amoxicillin 1 g tds with a plan

for a further 5 days, as 7 days total antibiotic is
usually adequate for mild-moderate pneumonia.

Name, date, signature

Note that the above example follows the
recommendations for medical communications
known as ISBAR (introduction, situation,
background, assessment and recommendation;
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see Resources). This approach can be applied to both
written and verbal forms of communication.>’

Given that most AMS teams do not directly take a
history or examine the patient, care should be taken
with the scope of advice given. It is important to
understand that the treating clinician ultimately
makes the decision about whether to accept the
recommendation of the AMS team and change the
prescription. The notes by the AMS team should
document its rationale for advice. If the clinical
situation is complex, it is recommended that

the treating team be called or an 1D physician be
consulted. This is especially important if it has not
been possible to discern the rationale for the current
antimicrobial choice or regimen.

Different methods of feedback after post-prescription
review were compared by Cosgrove et al. in a

large United States hospital.>® The study looked

at feedback provided by a telephone call, a note in
the healthcare record or a text message sent to the
clinician’s pager. The text messages and notes left in
the healthcare record included detailed information
on the recommended change, including the dose

of the new agent and a rationale for the change.
There was no statistical difference in the uptake

of recommendations between the groups, and the
authors suggested that clinicians may be willing

to implement changes regardless of how feedback

is provided. In Australia, documentation in the
healthcare record has usually been the more accepted
method of communication, often accompanied by a
phone call if any clarification is needed.

AMS teams should keep records of their
interventions to help them identify existing or
emerging prescribing issues. This may also help
to inform future communication or education
campaigns. The team may create summaries of
information and feed them back to the units
involved to trigger opportunities for discussion.

3.4.5 Prescription review at
transitions of care

Specific prescription review should occur at
transitions of care (when patients are admitted to or
discharged from a facility, or transferred within the
facility), and especially for end-of-life care decisions
in all healthcare settings. The appropriateness of
ongoing prophylactic antimicrobials, in particular,
should be questioned. Frequently, such prescriptions
can be safely ceased; however, this often requires an
intervention to ask why the medicine is being given
and whether it is necessary. At the end of life, when
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comfort is paramount, it is important to determine
whether antimicrobials are appropriate and whether
they may be causing increased discomfort, such

as anorexia, nausea or diarrhoea. It is essential to
ensure that the risks and benefits of prescribing
antimicrobials are reassessed in the context of

the patient’s current general health status (see
Chapter 10: ‘Role of prescribers in antimicrobial

stewardship’).

3.4.6 Post-prescription reviews in
the community setting

Post-prescription review is an endorsed practice

in the Antimicrobial Stewardship Clinical Care
Standard. In some community medical practices,
the general practitioner may schedule a clinical
review of a patient who has been prescribed
empirical antimicrobial therapy after a given time
(for example, at 48 hours), to monitor their clinical
progress and review any investigation results;

this may be done by telephone. This provides an
opportunity to optimise antimicrobial therapy and
set a planned cessation date for the antimicrobial
in the light of additional clinical information.
Clinical review of patients who are not prescribed
antimicrobials is also useful to reassure both the
patient and the clinician, and to ensure that any
deterioration is identified and acted on promptly.

In aged care homes, local policies should require
clinical review of residents by a clinician if the
resident was prescribed antimicrobials over the
phone after hours. 1deally, this should be done
within 24 hours of the prescription. This is especially
important for locum services or other situations

in which the covering doctor may not be familiar
with the patient. This type of review can promote
appropriate prescribing and set in place processes to
cease antimicrobials after defined time periods.

Individual prescription review may also be prompted
by a particular laboratory investigation result. Many
laboratories will initiate contact with prescribers to
discuss antimicrobial therapy when an unusual or
potentially serious isolate or test result is identified.

Clinicians may also want to discuss antimicrobial
prescriptions with nominated experts based on
clinical concerns. Pathways for prescribers in
community settings to access such specialist advice
should be clearly identified. This may occur through
links with 1D or pharmacy services at local hospitals,
or with clinical microbiologists at laboratory service
providers.
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3.5 Point-of-care
interventions

POCls are one of the most effective aspects of AMS
in hospitals. They can improve patient management
and patient outcomes, and provide excellent
opportunities to educate the clinical workforce on
optimal prescribing. Recommendations from post-
prescription review (see Post-prescription reviews)
are likely to include one or more POCls.

Examples of POCls include advice or actions on:

o Directed therapy based on microscopy and other
rapid tests

» Directed therapy based on culture and
susceptibility test results

« Dose optimisation
» Limiting toxicity
o Duration of therapy

¢ Route of administration (intravenous-to-oral
switching)

o Escalation to formal expert clinical review.

Which interventions are selected, how they are
delivered and by whom will be determined by local
resources and the expertise available. POCls can be
delivered by a clinical pharmacist, by an AMS team
or during an 1D consultation.

3.5.1 Directing therapy based on
results from microscopy and
other rapid tests

For a small number of conditions, the choice

of empirical therapy can be improved using
microbiology test results that are available minutes
or hours after specimen collection, such as:

« Fast specimen processing of cerebrospinal fluid,
which might include the use of on-call workforce
members to conduct cell counts, Gram stains and
antigen tests for suspected meningitis

» Microscopy for vaginitis, which readily
distinguishes between candidiasis, trichomoniasis
and bacterial vaginosis

o Polymerase chain reaction (PCR) testing, which
can allow earlier diagnoses of conditions such as
influenza, or may be used to help differentiate
methicillin-susceptible from methicillin-resistant
Staphylococcus aureus in blood cultures

o Mass spectrometry, which may enable earlier
identification of bacterial species from critical
sites such as blood cultures
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 Rapid procalcitonin tests, which can lead to
earlier cessation of antimicrobials in patients
whose procalcitonin levels remain low

« DPoint-of-care tests for C-reactive protein, which
may be used to help decide about antimicrobial
treatment in respiratory tract infections,
primarily in the community setting.*

3.5.2 Directing therapy based on
culture and susceptibility test
results

Bacterial culture results, including identification
and susceptibility test results, are usually available
48-72 hours after specimen collection. Results of
these tests should be used to improve antimicrobial
choices and optimise therapy by streamlining

or de-escalating therapy.>>%-62 Encouraging the
treating team to modify therapy (if necessary) can
reduce antimicrobial exposure and costs. Typical
interventions in this category are:

+ Changing the antimicrobial agent (for example,
changing from a broad-spectrum agent to one
with a narrower spectrum that targets the
infecting organism)

» Ceasing additional antimicrobials that will not
improve outcomes (for example, stopping dual
anaerobic antibacterial therapy)

» Ceasing antimicrobial therapy altogether if the
diagnosis is a non-bacterial infection (for example,
positive viral PCR) or non-infective condition (for
example, cardiac failure rather than pneumonia).

3.5.3 Optimising dosing

When reviewing medication orders and dispensing
prescriptions, pharmacists play an important

role in identifying variation from recommended
dosing schedules and recommending optimal
dosing regimens. The pharmacokinetic and
pharmacodynamic features of the antimicrobial
need to be taken into account in this process.

Antimicrobial dosing schedules can be optimised by:

o Checking and adjusting doses to suit patient size
and renal function

» Looking for drug-drug interactions (for example,
between linezolid and some antidepressants)

« Adjusting the dosing interval, where appropriate
- for example, considering extended infusions, or
continuous infusion of short half-life -lactams
such as piperacillin-tazobactam, cefepime or
meropenem® %
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o Monitoring antimicrobial levels in an individual
patient, and adjusting dosing to maximise
efficacy and minimise toxicity (therapeutic drug
monitoring - for example, with aminoglycosides,
vancomycin and azole antifungals)

o Guiding antimicrobial selection towards the
most appropriate agents (for example, agents
with higher cerebrospinal fluid penetration, if
required).

3.5.4 Limiting toxicity

Specific advice may be provided to reduce the harm
from antimicrobial use. This may include:

o Limiting gentamicin use to less than 48 hours

o Ceasing other drugs that might interact with the
antimicrobial agent

e Monitoring renal or hepatic function
« ldentifying potential side effects early.

3.5.6 Changing the duration of
therapy

Incorrect duration of antimicrobial therapy is a
frequent problem in hospital prescribing; surgical
prophylaxis that is administered beyond one dose or
one day is a common example. In the 2015 NAPS,
the proportion of surgical prophylaxis prescriptions
extending for more than 24 hours was 27.4% - best
practice is less than 5%.!2 Hospitals should have
policies for the prophylactic use of antimicrobials
that state that a single dose is the preferred
option.?*%* The Commission is working with the
Royal Australasian College of Surgeons to develop
resources to promote improved surgical prophylaxis.

Almost all infections have standard treatment
durations. However, the duration of therapy may
need to be tailored to individual responses to
treatment. It is important to promote and sustain

a prescribing culture that includes daily review and
setting a maximum duration of treatment unless
there is a clear indication in the healthcare record
that therapy should be continued. Planned review
dates may also prompt treating teams; review and/or
stop dates should be clearly documented in the
patient’s healthcare record and on their medication
chart.202¢
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3.5.7 Switching from intravenous to
oral delivery

Oral therapy is often in the best interests of

the patient because continued hospitalisation

can be associated with the risk of acquiring a

new multidrug-resistant infection (by direct
transmission) or a preventable adverse event such as
an infection from the intravenous line. Oral therapy
allows patients to be discharged to their home
environment once they are clinically stable.

Encouraging a switch to oral therapy once the
patient has shown significant clinical response to
treatment is a well-studied strategy with proven
value. Benefits of intravenous-to-oral switching
include®:

« Lower treatment costs

o Reduced morbidity from intravenous lines
» Reduced length of stay

 Higher patient satisfaction.®

Certain antimicrobials - for example,
fluoroquinolones, linezolid, fluconazole and
voriconazole® - have near-complete bioavailability.
Patients receiving these therapies are often excellent
candidates for early intravenous-to-oral switching.

Defined criteria that allow the AMS team to expedite
the change to oral therapy can be established.
Therapeutic Guidelines: Antibiotic' provides

guidance on when oral therapy should be used in
preference to parenteral therapy. Several states and
territories have also developed specific guidance (see
Resources).

In the United Kingdom, the National Institute

for Health and Care Excellence AMS guidelines
recommend that intravenous antimicrobials be
reviewed at 48-72 hours to determine whether
the antimicrobial needs to be continued and, if
appropriate, the patient switched to oral therapy.®’
Public Health England’s Start Smart - Then

Focus toolkit also promotes daily consideration

of opportunities to streamline therapy, including
intravenous-to-oral switching.?’
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3.5.8 Escalating to formal expert
clinical review

Post-prescription review services often identify
patients who have complex problems and are likely
to benefit from early clinical review by ID physicians.
In Australian tertiary hospitals, escalation to review
by ID physicians has been observed to account for
5-10% of reviews; it is noted that this pattern may
be very different in other hospitals in Australia and
overseas.® It is likely that many of these patients
would eventually have been referred, but the post-
prescription AMS review often facilitates earlier
identification. In some cases, critically important
clinical problems that were previously overlooked
by the treating team have been identified by AMS
teams. For some infections, an 1D consultation has
been demonstrated to reduce mortality through
diagnostic precision and the optimisation of
antimicrobial management.®! Patients with
serious antimicrobial allergies may also be referred
to immunologists for specialised advice (see
Section 8.3.1 in Chapter 8: ‘Role of the infectious
diseases service in antimicrobial stewardship’).

It is important that all hospitals have access to advice
from 1D physicians or specialised pharmacists, to
provide support when needed. Options for accessing
expert advice when it is not available on site may
include:

o Using LHN/LHD clinical networks or other
formalised clinical networks

o Using clinical microbiology networks from
laboratories that provide diagnostic services

o Using an AMS pharmacist or physician in an
LHN/LHD regional or hospital group role

o Using telehealth networks to support formalised
networks with specialists (see Section 4.4 in
Chapter 4: ‘Information technology to support
antimicrobial stewardship’).

o Contracting ID and clinical microbiology services.
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Resources

Prescribing guidelines

o Therapeutic Guidelines: Antibiotic

« DPublic Health England: Antimicrobial
Stewardship: Start Smart - Then Focus

» NSW Clinical Excellence Commission: Sample
Antimicrobial Stewardship Policy: for a Local Health

District or Network

¢ Centre for Remote Health: CARPA Standard
Treatment Manual

Restricted antimicrobials policies

¢ NSW Clinical Excellence Commission:
Antimicrobial Restrictions in Small to Medium-Sized

Hospitals: Fact sheet

Post-prescription review

¢ National Institute for Health and Care Excellence
(UK): AMS guidelines

o Hunter New England Area Health Service:
ISBAR tools

Point-of-care interventions —
intravenous-to-oral switching

o SA Health, South Australian expert Advisory
Group on Antimicrobial Resistance: IV to Oral
Switch Guideline for Adults Patients: can antibiotics
S.T.O.P.

o ANZPID-ASAP Group: Guidelines for Antibiotic
Duration and 1V-Oral Switch in Children

o Children’s Health Queensland: Intravenous (IV)
to oral antimicrobial switch

o Sydney Children’s Hospitals Network: Intravenous

to Oral Antimicrobial Switch: Practice quideline

o Sydney Children’s Hospitals Network: Making
the Switch: Changing from intravenous to oral
antibiotics [Information for parents]
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Other

o Barlam TF, Cosgrove SE, Abbo LM,
MacDougall C, Schuetz AN, Septimus EJ, et al.
Implementing an antibiotic stewardship program:
guidelines by the Infectious Diseases Society
of America and the Society for Healthcare
Epidemiology of America. Clin Infect Dis
2016;62:1197-202.
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Acronyms and abbreviations

Acronym Abbreviation

AMR antimicrobial resistance

AMS antimicrobial stewardship

AURA Antimicrobial Use and Resistance in Australia
eCDSS electronic clinical decision support system
EMM electronic medication management

HL7 Health Level 7

ID infectious diseases

IT information technology
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Key points

o Although primary care has had digital
prescribing for some time, the digital
transformation of Australian hospitals is
now occurring rapidly. Digital prescribing
allows sophisticated prescribing, digital
decision support and digital transparency,
where potentially all pathology results and
prescriptions are available for review and
curation in real time.

» Information technology (IT) systems can
support the development and delivery of
antimicrobial stewardship (AMS) programs
in areas such as decision support and
review, data management and reporting,
and telehealth.

e Electronic clinical decision support
systems (eCDSSs), in particular, can be
useful tools in AMS programs. A range of
eCDSS options are available, including
mobile applications, approval systems,
surveillance programs, and electronic

medication prescription and management.

eCDSSs complement the clinical,
pharmacy and technical members of the
AMS team, but are not able to replace
their expertise.

4.1

Antimicrobial prescribing and antimicrobial
stewardship (AMS) involve a range of complex
tasks that can be supported and improved by using
information technology (IT).

Introduction

At the AMS program level, the AMS team requires
relevant and timely information and data to review
patients and optimise their care, as well as to
support AMS initiatives and quality improvement.
IT systems can be used to support AMS programs
by enabling a range of strategies, including (see also
Chapter 3: ‘Strategies and tools for antimicrobial
stewardship’):
o Restrictive strategies — for example, formularies,
restricted indications and antimicrobial
approval systems

o Persuasive strategies - for example,
clinical guidelines, pathways and post-
prescription review.
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e eCDSSs and other IT systems can be
important data sources to identify
patients who require post-prescription
review, and to provide institutional data
for audit and reporting. Data systems
should be able to interface across the
health service organisation and the Local
Hospital Network or Local Health District,
and enable input into national data
surveillance programs.

e The future of AMS in an integrated digital
healthcare system may involve redefining
the role and remit of the antimicrobial
steward.

e Telehealth can support improved access
to clinical services, specialist advice,
diagnostic information and education,
over distance, as part of formalised service
networks. Telehealth may include the
use of the telephone, video, voice over
internet applications (such as Skype),
digital images, electronic diagnostic test
results and remote monitoring links.

At the patient level, antimicrobial prescribing
requires a complex sequence of decisions, often
based on information from different sources.
Clinicians need to consider the diagnostic criteria,
the likely pathogens, the clinical significance of
microbiology isolates and susceptibility data,

and then select the appropriate antimicrobial at
the optimal dose and duration. Potential drug
interactions, contraindications and adverse
reactions must also be considered. 1T systems,
such as electronic clinical decision support systems
(eCDSSs), can enable this process by bringing
together patient-specific data (for example,
pathology, medicines) and knowledge bases that
support the judicious use of antimicrobials (for
example, rule-based alerts and approved indications
for use).
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IT systems can also be used in AMS programs to
facilitate data collection and reporting on quantity
and quality of antimicrobial use.

Figure 4.1 shows the IT systems associated with
AMS and how they link with data sources from
existing legacy IT systems.

This chapter considers the role of IT in supporting
AMS activities, including eCDSSs, data collection
and reporting, and telehealth.

Issues that are especially relevant for certain settings
- rural and remote hospitals, private hospitals and
aged care - are tagged as R, P and AC, respectively,
throughout the text.

L~ I

4.2 Electronic clinical
decision support
systems

eCDSSs provide access to information that is stored
electronically to enable prescribers to make decisions
about health care. eCDSSs can organise and present
appropriate information to the user in a way that
supports them to make clinical decisions with
increased accuracy and reduced error.

eCDSSs can assist clinicians to make more accurate
and timely diagnosis, and aid in the decision to
prescribe antimicrobials for a patient. Key infectious
diseases (ID) bodies support the use of eCDSSs as
potentially useful tools in AMS programs, especially
for providing access to data that can support quality
improvement initiatives.! eCDSSs can improve

the quality and reduce the costs of antimicrobial
prescribing. Many studies report cost avoidance

or cost minimisation as a result of implementing

an eCDSS, although rigorous cost-effectiveness or

Figure 4.1: Information technology systems and antimicrobial stewardship
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cost-benefit analyses are lacking. Reported savings
include reduction in antimicrobial expenditure

per patient or for the institution, reduction in the
proportion of total medicine expenditure, reduction
in length of stay, reduction in hospitalisation costs,
and reduction in resistant organisms.>®

eCDSSs do not need to be complex to be effective;
they may include online access to documents

such as formulary restrictions, local antimicrobial
prescribing guidelines and Therapeutic Guidelines:
Antibiotic® through the internet or an intranet.
Providing an engaging and accurate presentation

of information to prescribers or the AMS team

(for example, using dashboards’) can influence
prescribing, even in the absence of complex decision
support. More complex systems can integrate
eCDSSs within other applications (such as pharmacy
dispensing systems or medication management
systems) and advanced decision support (see
Advanced decision support systems).

Because many systems are available, it is important
for health service organisations to plan and
implement an appropriate system that responds

to current and future local requirements. The
assessment of those requirements should involve
the local multidisciplinary AMS team, and others
with clinical, planning and 1T expertise, and ensure
that there is an effective interface with other
corporate systems in the hospital, and in the Local
Hospital Network or Local Health District. No single
system is likely to meet all requirements, and a
combination system may be required. Some systems
have been developed by individual institutions,

and are therefore adapted to the environment

and culture of the institution. This means that
these systems are not always readily transferable

to other organisations. Systems may require
substantial customisation to integrate with existing
infrastructure and align with the organisation’s
workflow. The comparative cost, risk and benefit
of bespoke and commercial systems need to be
assessed, along with ongoing maintenance and
support for these systems.

eCDSSs that effectively support the AMS clinical
team incorporate alerts, prompts and restrictions,
and allow integration with pharmacy and
microbiology laboratory systems. Several of these
elements may be asynchronous - that is, they

do not provide decision support at the time of
prescribing, but use knowledge-based expert systems
to issue clinical alerts to the AMS team after the
antimicrobial is ordered.

eCDSSs for AMS can also be useful in private and
rural and remote hospitals, especially where AMS

expertise is provided remotely. As well as supporting
the local workforce by streamlining the workflow for
AMS interventions, they provide a valuable clinical
resource and support the involvement of off-site
experts, such as ID physicians. For example, an
online approval system may be more effective and
feasible to implement than a telephone approval
system.

Although eCDSSs are a valuable support for AMS,
expert advice is needed to improve the quality of
decision-making, and support safe and appropriate
prescribing. eCDSSs are not effective in isolation.
The health service organisation needs to ensure that
AMS is appropriately directed through the advice

of ID physicians and other experts. To ensure that
eCDSSs remain relevant to clinical practice and

are sustainable, they need to continue to receive
ongoing support from expert advisors.

The most common uses of IT systems to provide
decision support for AMS include:

» DPassive decision support through electronic
access to guidelines and mobile applications

» Electronic antimicrobial approval systems

+ Electronic infection prevention surveillance
systems

 Electronic prescribing (e-prescribing) and
electronic medication management (EMM)

» Advanced decision support.

The following sections discuss each of these systems,
and Table 4.1 shows the opportunities, potential
advantages and issues in the application of different
types of eCDSS.

4.2.1 Passive decision support
systems and smartphone apps

Passive decision support includes electronic access
to guidelines and mobile applications. This can
occur at many entry points in hospital systems, such
as within pathology reports.

Clinical systems are increasingly becoming mobile
device compatible to support ready access to data,
and passive decision support for prescribing can be
made available at the point of care using smartphone
apps. Clinicians are likely to have ready access to a
mobile phone, in contrast to pocket guides, desktop
computers and reference handbooks. Information
available on a smartphone might be accessed more
often at the patient bedside than other forms of
information. It will also be easy to update remotely
without needing to issue new physical copies.®
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Table 4.1: Antimicrobial stewardship information technology systems with electronic
clinical decision support system functionality

Considerations during

IT option Intervention opportunities Benefits implementation
Smartphone » Dissemination of disease- « Allow rapid * May not be able to be
applications or medication-based dissemination integrated with hospital
guidelines Useful for hospitals systems
e Dosing calculators with poor IT + Need to ensure a system
+ Antibiograms infrastructure for version control and
a process for timely
uptake of revisions
* May not influence
prescribing of senior
clinicians
Approval » Enforcing a formulary Can work wellinthe « Consider appropriate
systems « May be pre-prescription or absence of electronic human resources

(standalone or
integrated with
e-prescribing
systems)

post-prescription

Enforcing approved
indications by medicine

Educational opportunity
for the prescriber

Can include clinical
decision support

Reports and feedback

health records or
e-prescribing
Support an
organisational
approach to AMS

Should trigger post-
prescription review

Best combined with
an antimicrobial team
to review patients
24-48 hours after
approval

to perform post-
prescription review

Computerised
physician
order entry
(e-prescribing)

Alerts

Drug-drug interactions
Dosing

Restriction prompts
Automated stop orders
(e.g. surgical prophylaxis)
Order sets (community-

acquired pneumonia,
sepsis)

Will reduce
transcription errors,
but not incorrect
choice or indication
(unless combined
with decision support)

Best combined with
decision support

¢ Require more resources
to develop customised
AMS reports

Infection
prevention
surveillance
systems,
including data-
mining tools

Pharmacy + laboratory
integration

Microbe—-antimicrobial
mismatches

Double coverage
Restricted medicine use

Surveillance and real-time
alerts for poor practice

Support an
organisational
approach

Can be integrated
with an electronic
healthcare record

¢ Require substantial
resources to review
reports and determine
clinically relevant alerts
that need action

* Require dedicated
pharmacist time

e Commercial systems
can be expensive
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Considerations during

IT option Intervention opportunities Benefits implementation
Electronic e Error alerts, such as Eliminate the cost of e Require substantial
healthcare allergy, dosing, drug—drug external vendor institutional investment
records, interactions Allow real-time up front
including those . Chart abstraction tools interventions and + Require considerable
that include to screen and identify alerts hospital IT time to
fer:oercclllcatlon patients at risk for sepsis, Allow retrieval of data create the tools
or collate information for for research « Templates must be
e Pre-prescription restriction electronic healthcare
rules records at each site
» Record AMS » Local adaptation still
recommendations and required for each build
interventions e Less responsive to
e Support order sets change
for syndromes
(e.g. community-acquired
pneumonia)
o Alerts and triggers
identify patients suitable
for intravenous-to-oral
switching, or AMS review
« Care protocols (templates
or phased order sets)
Advanced ¢ Interventions based on the Sophisticated » Complex, usually
electronic development of a causal decision support bespoke, systems

clinical decision
support systems

probabilistic network of
pathogens, by specimen
type or underlying
condition of patient

o Case-based probability

» Pathogen prediction

based on predictive o
capabilities and
machine-learning
algorithms

Highly patient specific

Currently in early phase
of adoption

» Ability to be translated
to other sites is unclear

AMS = antimicrobial stewardsip; IT = information technology

A range of smartphone apps have been developed
for use in health care, including for AMS® (see
Resources) and 1D.!° Some studies suggest that the
medical workforce may prefer these to traditional
intranet guidelines.!! In the United States, UpToDate
was identified as the most commonly used resource
for learning about antimicrobial prescribing in

a survey of medical students'?; this app is also

used in Australia. Another common use of mobile
technology is to provide access to guidelines
available through mobile-enabled web pages.

However, the knowledge bases for third-party
mobile apps may not support local practices,
guidelines, formularies, restrictions or antibiograms
(although some apps, such as MicroGuide, support
local customisation). Another consideration is that
the user must initiate updates on their own device,

Chapter 4: Information technology to support antimicrobial stewardship

which may lead to the potential for multiple versions
to be in use in the same health service organisation.

The impact of mobile apps on prescribing
appropriateness is uncertain, because prescribing
decisions are often made by senior doctors, who
might not use the apps while on ward rounds.*®
Another consideration is that limited wi-fi access
may affect the types of smartphone apps that can be
used in hospitals. However, this situation is likely to
evolve quickly. Unintended consequences of the use
of smartphones for antimicrobial use or infections
have not been studied. One example of the use of a
smartphone app is in Case study 4.1.

107


http://www.uptodate.com/home/about-us
http://www.microguide.eu/

Case study 4.1: A smartphone application for delivering

antimicrobial policy

A free smartphone application — the
Imperial Antibiotic Prescribing Policy (IAPP)
app — was developed and made available
across five teaching hospitals associated
with the Imperial College Healthcare NHS
Trust. The app was developed using an
iterative clinician-led approach supported
by mixed methods research. It included
guidelines based on medicines or infections,
calculators, intravenous-to-oral switching
recommendations, allergy guidelines and
therapeutic medication monitoring. A pre-
implementation questionnaire found that
more than 75% of doctors and pharmacists
used their own mobile device at work, and
50% used commercial applications. There
was 100% uptake by junior doctors at

12 months.

4.2.2 Electronic approval systems

Authorisation or approval systems for antimicrobials
are an essential strategy for AMS (see Section 3.3 in
Chapter 3: ‘Strategies and tools for antimicrobial
stewardship’), and are very effective in reducing
consumption of targeted antimicrobials and
reducing medication costs.!* They act as a restrictive
strategy for prescribing and support the post-
prescription review process.

Electronic approval systems support the formulary
system and streamline the approvals process for
general prescribers and pharmacists. The systems
can direct attention towards antimicrobial
prescriptions that should be reviewed by the AMS
team. Importantly, electronic approvals support
antimicrobial use auditing, which enables feedback
to individual prescribers, units and committees.
Successful implementation of electronic approval
systems requires close collaboration with the
pharmacy, the clinical microbiology and 1D
workforce, and individual hospital units. This
includes customising the system content to support
the local formulary and indications for use, as
determined by the AMS committee or drug and
therapeutics committee.

However, several issues were encountered.
Poor wi-fi in the hospitals meant that the
app was developed as ‘native’ software to
allow use offline. This meant that the app
was not automatically updated and much

of the workforce did not update the app
until 12 months later, which led to different
versions being in use. A post-intervention
structured questionnaire was designed

and disseminated at one month and at

12 months after the launch of the app. There
was a 20% response rate by doctors, 70% of
whom reported that the IAPP improved their
knowledge and 81% of whom reported that
it improved their compliance with the policy.
However, 20% of doctors reported that they
did not feel comfortable using the app in
front of patients.t?

Electronic antimicrobial approval systems have

had high uptake in some Australian states. These
locally developed, third-party systems (see Electronic
prescribing and medication management systems
and Case study 4.2) have usually been implemented
in sites without electronic healthcare records or
e-prescribing systems and have streamlined the
workflow for AMS programs.!>!¢ For example, one
web-based approval system has been adopted at
more than 60 sites, including public, private and
regional hospitals. The program supports a bundle
of AMS interventions, including formulary support,
restricted indications for target antimicrobials,
access to national guidelines, administration alerts
by pharmacists if medicines are given without
approval, targeted post-prescription review, feedback
and reporting. The system has been associated with:

» Improved appropriateness of antimicrobial use'’

» Improved resistance patterns in some gram-
negative isolates in intensive care units*

» Reduction in hospital-acquired Clostridium
difficile infections'”

» No observed increase in length of stay or
mortality in serious infections!’

« Acceptable usability for clinicians.'®
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Case study 4.2: Electronic
antimicrobial approval
systems in Victoria

Eight networks in Victoria implemented

a third-party electronic antimicrobial
approval system from 2009 to 2011.

All but two hospitals introduced an
antimicrobial stewardship team at different
times (ranging from immediately to three
years) after the system was implemented.

Implementation of the electronic system
was associated with a significant reversal
in the consumption of antipseudomonal
penicillins, azithromycin, ceftriaxone

and vancomycin, and a trend towards
reduced consumption of broad-spectrum
antibiotics (4.53% reduction per year;

P = 0.027). Data from the 2014 National
Antimicrobial Prescribing Survey also
showed a mean appropriateness of use
of all antimicrobials in the study group

of 82.2% (n = 1,518) compared with the
national average in Peer Group A hospitals
of 74.4% (n = 10,955).

Source: Australian Commission on Safety and Quality in
Health Care®

Pre-prescription approval processes are being
introduced in most EMM systems as a key
component of AMS. In some cases, these processes
will interface with a third-party electronic
antimicrobial approval system or be a part of

the EMM system. However, electronic systems
(including computerised physician order entry) do
not prevent inappropriate antimicrobial prescribing.
Just as for traditional prescribing, prescribers can
select an erroneous indication that will provide
access to the antimicrobial agent of their choice.

4.2.3 Electronic surveillance and
infection prevention systems

Antimicrobial prescribing can be optimised with

effective communication between pharmacy and

laboratory systems. These systems can:

» Direct antimicrobial choice based on
microbiology results

« ldentify opportunities for de-escalation

Chapter 4: Information technology to support antimicrobial stewardship

o Improve antimicrobial dosing and monitoring
(based on pathology results)

« Shorten clinician response time

» Contribute to broader quality improvement issues
(such as surveillance of antimicrobial resistance
and simultaneous microbiology).?

Both locally developed and commercial infection
prevention systems are available to integrate the
electronic patient record with the pharmacy system,
and with microbiology, pathology and sometimes
radiology results. These systems help to identify
patients at high risk of nosocomial infection or with
suboptimal antimicrobial therapy. They also assist
with monitoring antimicrobial resistance (AMR)
and with routine surveillance activities, including
reporting and generating antibiograms. In Australia,
these systems have not yet been fully integrated
because there are still interoperability barriers

with legacy pathology and pharmacy systems, or
because there are other priorities for local funding or
support.

In Australia, surveillance programs such as the
National Antimicrobial Prescribing Survey and the
National Antimicrobial Utilisation Surveillance
Program, which are part of the Antimicrobial Use
and Resistance in Australia (AURA) Surveillance
System, may be used in future eCDSSs.

Electronic surveillance and infection prevention
systems can help to guide appropriate antimicrobial
prescribing (see Box 4.1). However, such systems,
like antimicrobial approval systems, require
processes and a clinical workforce to monitor and
act on the alerts, and generate reports and feedback.
Systems that are able to mine large amounts of data
and provide real-time alerts for infection prevention
or patients requiring review do not necessarily save
time.*! A number of studies have shown that the
increased information flow needs to be supported by
increased resources for interpretation and triaging
of information.?? The human resources required to
achieve this may be a barrier to success (Box 4.1).
The licensing costs of these systems are also a
consideration for organisations already dealing
with other e-health strategies. However, as these
systems are purpose designed to support infection
prevention activities, they are likely to continue to
have an important role in AMS.
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Box 4.1: Use of surveillance systems to generate alerts for

prospective review

A study in Texas found that the addition

of a data-mining tool to an antimicrobial
stewardship program decreased
inappropriate antimicrobial use, provided a
greater reduction in overall antimicrobial use
and provided increased cost savings without
negatively affecting patient outcomes.

Rules and alerts were built into the
data-mining tool to aid in identifying
inappropriate antimicrobial use. During
2012, 2,003 antimicrobial interventions
were made in response to alerts such as
restricted antimicrobials, duration of therapy
or intravenous-to-oral switching, with a 90%
acceptance rate. Targeted broad-spectrum
antimicrobial use decreased by 15% in 2012
compared with 2010, which represented a
cost saving of US$1,621,730. No adverse
patient outcomes were noted.?

In Nebraska, a third-party electronic
clinical decision support system was
evaluated in a 624-bed medical centre.

4.2.4 Electronic prescribing and
medication management
systems

E-prescribing systems are computer applications

that allow clinicians to generate paper or electronic

medication prescriptions. E-prescribing is often

delivered as part of an electronic health record.

EMM systems are information systems that manage

each phase of the medication management process,

including:

o Computerised entry of physician orders
(e-prescribing)

» Medication review

o Medication reconciliation

» Dispensing

» Recording medication administration

o Decision support (optional).

These systems can support more appropriate

prescribing and more efficient medication
management.

The use of systems for e-prescribing and EMM has
substantially increased around the world in recent

The system triggered prospective alerts

for the following rules: eligibility for
influenza or pneumococcal vaccine;
polyantimicrobials; microbe—antimicrobial
mismatches; redundant anaerobic coverage;
vancomycin use; and positive blood cultures
for coagulase-negative staphylococci or
methicillin-sensitive Staphylococcus aureus,
or no positive cultures in the previous seven
days.??

A total of 8,571 alerts were generated

in 791 patients over five months, and

284 interventions were made. Coupled
with review and feedback, the system
resulted in an increase in interventions and
recommendation acceptance.

However, only 30% of alerts were actionable.
The system required 2—3 hours per day

for review and 1-2 hours per day for
intervention and documentation. This was
associated with alert fatigue.?

years, after government-sponsored initiatives to
modernise healthcare technology infrastructure
in Europe, the United States and Australia. In the
United States, more than 70% of prescriptions are
now written electronically?; and the United States
Government has offered financial incentives for
deploying these systems. In 2014, approximately
35% of English hospitals had begun implementation
of eCDSS functionality within their EMM systems
in at least one ward or hospital department; in the
United States, this figure was more than 60%.%

In Australia, the uptake and implementation of
e-prescribing and EMM systems in public hospitals
have been slower. Each state and territory now has
an implementation program for EMM in place and
is progressively rolling out systems. All prescribing
in Northern Territory hospitals is electronic, and
New South Wales, Queensland, South Australia,
Tasmania and Victoria already have e-prescribing
in place. Several private hospitals have also
implemented EMM.

Cost-effectiveness studies have demonstrated that
e-prescribing systems - particularly those with
decision support - are likely to lead to long-term
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savings due to reductions in adverse drug events,
readmissions and healthcare costs.?%

EMM and e-prescribing can be harnessed to support
AMS. Almost all commercial e-prescribing systems
are associated with front-end decision support
that can be used in AMS, such as default values,
routes of administration, doses and frequencies;
they may also include allergy alerts and drug-drug
interaction alerts. These systems can support a
bundled approach to AMS, including antimicrobial
restriction, dosing recommendations, rule-based
alerts and order sets for disease conditions. One
study has demonstrated reductions in mortality,
length of stay and readmissions for patients
admitted with community-acquired pneumonia
using an evidence-based order set.” The systems
have the capacity to include automated stop orders
or review prompts for medicines. Electronic order
systems for pathology can also integrate decision
support prompts.

Poorly implemented e-prescribing without
associated decision support (for example,

error checking) may be associated with patient
harm.3!-* Many resources are usually required to
modify eCDSS content provided by commercial
vendors for local implementation.* In a study

of 10 e-prescribing systems in the United States,
aspects of system safety that would negatively affect
antimicrobial prescribing included3>37:

o Large numbers of medicines and dosing
combinations

o Dangerous autocomplete directions that
displaced or contradicted the original intended
orders

o Failure to transmit medication discontinuation
orders from computerised physician order entry
to outpatient pharmacies

o Inconsistent design, implementation and firing of
the clinical decision support, leading to very high
rates of override (more than 90%) for many alerts

o Off-the-shelf commercial medication databases
that were poorly designed to meet the needs of
sites, leading to extensive local customisation that
was difficult to maintain with software releases.

Sophisticated EMM environments can incorporate
algorithms to force or prevent any aspect of the
electronic workflow, and to customise alerts and
reporting functions for the AMS team. However,
such modifications or customisations require
considerable time investments from the health
service organisation in terms of IT and content
expertise. The extra time might not be factored in at
the time of the original implementation.

In Australia, where third-party antimicrobial
approval systems are already embedded within
AMS programs, AMS is conducted within the
EMM environment to generate the workflow to
support these systems. This might include forcing
an approved indication and approval number

for restricted antimicrobials. Other teams have
developed custom-made solutions - such as post-
prescription review tools that interface with the
hospital e-prescribing system - to support their
AMS service.

4.2.5 Advanced decision support
systems

Advanced decision support systems use complex
logic, mathematical modelling and case-

based probabilities to provide patient-specific
recommendations. There are very few reports of
advanced decision support systems that support
antimicrobial prescribing and that have been
successfully implemented outside the originating
institution.

The Antimicrobial Assistant, developed by the
informatics group at the Latter Day Saints hospital
in Utah, was an early leader in antimicrobial decision
support.®® The system used predictive models, and
its impact was described in several publications
relating to AMS, infection control surveillance,
surgical prophylaxis and adverse drug events.

Another eCDSS for empirical antimicrobial therapy
uses a causal probabilistic network. The system
uses the available data within the first few hours of
infection presentation to predict sites of infection
and specific pathogens. In a cluster-randomised
trial across three wards in three countries (Israel,
Denmark and Germany), the system was shown to
improve appropriateness of empirical antimicrobial
therapy and improve patient outcomes.?*-#!

Machine learning, natural language processing

and text mining are promising technologies to
support AMS; they allow the use of free text in
electronic healthcare records, pathology or radiology
reports, and prescriptions. These systems use
supervised learning to establish a knowledge base of
classification rules. A text-mining tool for predicting
pulmonary invasive fungal infection from computed
tomography chest reports was more effective than
traditional manual methods and led to earlier
detection in the validation dataset.** A Canadian
eCDSS was augmented with machine-learning
capabilities to identify inappropriate prescriptions,
such as dose and dosing frequency adjustments,
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discontinuation of therapy, early intravenous-
to-oral switching, and a redundant antimicrobial
spectrum.*

eCDSSs have a potential role in the detection

and management of sepsis in hospitals with

fully implemented electronic healthcare records
(including patient observations). An automated,
real-time surveillance algorithm was developed
that aggregated, normalised and analysed patient
data from disparate clinical systems and delivered
early sepsis alerts to nurses and midwives, and
treatment advice to clinicians, using mobile devices
and portals. Implementation of the algorithm was
associated with a significant reduction in mortality.*
A recent systematic review of eight studies found
that automated sepsis alerts derived from electronic
health data may improve care processes, but tend
to have poor positive predictive value (ranging
from 20.5% to 53.8%; negative predictive value
76.5% to 99.7%), and do not improve mortality or
length of stay.*> However, a systematic review does
not capture the important qualitative evaluation
required to fully understand the impact of an
eCDSS, and why some systems were not associated
with improved outcomes despite improved care
processes.

4.2.6 Implementing electronic

clinical decision support
systems for antimicrobial
stewardship

Implementing eCDSSs requires an assessment of
the organisation’s needs and capacity, compared
with the capabilities of the new system. It is also
vital to recognise that IT systems for AMS are not
standalone systems and that AMS activities should
be integrated with other 1T systems.

Although few studies have looked at the reasons that
eCDSSs may or may not be effective*®*’, the features
of an eCDSS that are likely to improve effectiveness
include speed, simplicity of use, integration with
workflow, monitoring and feedback.* There are also
many barriers and facilitators for implementation
and uptake of these systems.2>#

Ensuring effective integration of eCDSSs with
clinical workflow requires consideration of
organisational, cultural and technological factors.
For example, an evaluation of an Australian web-
based AMS management tool identified differences
in uptake and adoption of the tool between the
junior and senior medical workforce, and this was
correlated with awareness of AMS.'#0

Readiness assessment

Organisations implementing eCDSSs need
to consider a broad range of local issues, and
different users need to be involved in making
informed decisions.

Five system planning and design processes are
essential before procuring and implementing a
new system:

1. Technical readiness - understanding the
integration requirements, and access to IT
infrastructure; this includes availability of IT
workforce members to support
- data extraction and processing (for example,

Health Level 7 [HL7])
- databases and servers
- local security requirements.

Data security is essential, particularly with the
increasing use of wireless, mobile and cloud
technologies, and appropriate data governance
policies need to be established in advance of
system implementation

2. Financial and human resources - including
appropriate project support (often an AMS
pharmacist or 1D specialist) with allocated time
for AMS activities

3. Skills training - considering training needs and
previous experience of the project team and end
users.

Training of the project leads in the new system,
followed by a train-the-trainer approach, may
be appropriate. Visits to demonstration sites
that have a particular system in place are also
recommended

4. Process readiness - including project planning,
system implementation and evaluation planning

5. Administrative readiness - including executive
support and high-level clinical champions.

Effective system planning will ensure that AMS
team members are formally engaged in the scoping,
functional specification and implementation of

an eCDSS, including approval systems, electronic
surveillance systems, e-prescribing systems and
electronic healthcare record implementation. All
elements of the system that are relevant to AMS
should be reviewed to ensure that they meet the
needs of the AMS program and end users, and the
hospital more generally.

Cultural factors

Cultural factors can have a marked effect on the
successful implementation of new 1T systems. In
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a hospital where 1D physicians or microbiologists
have not previously played a prominent consultative
role, the workforce will face more barriers than in
hospitals with existing telephone- or paper-based
approval systems. Any barriers to acceptance need
to be identified during the planning phase of the
project and managed during implementation.
Importantly, management of the change process

- including local champions or project leaders,
and an organisation that supports innovation,
incentives and participation - is a key determinant
in system uptake.’!

Sites with successful eCDSSs report a common set of
factors:

» Strong leadership with a clear long-term
commitment

o A commitment to improving clinical processes by
enlisting clinician support

« Involving the clinicians in all stages of the
development process.

A well-planned and well-timed communication
strategy using the intranet, grand rounds, unit
meetings and posters in preparation for the go-live
date is important. The strategies used need to meet
the institution’s particular needs, goals and culture.**

4.2.7 Electronic clinical decision
support in primary care

The use of general practice prescribing software is
almost universal in Australia: 80-90% of general
practitioners and 65% of community pharmacists
use one of six prescribing systems, and one of
three dispensing systems. The National Prescribing
Service evaluated general practitioner prescribing
systems to establish which features were available to
support safety and quality in prescribing.>® A panel
of 12 experts in medicine, informatics or pharmacy
identified 114 features across several domains that
were tested in each of the systems. The decision
support features were the most variable and, on
average, the most poorly implemented. Features
relating to recording patient data and selecting
medicines were better implemented.

The report was published in 2011, but remains
highly relevant for the key safety and quality
issues relating to AMS. In particular, it found the
following®*:

1. The systems had limited access to evidence-based
medicine and therapeutic information.

No system provided access to independent
(that is, not developed by the pharmaceutical

industry) resources such as Therapeutic
Guidelines: Antibiotic® and the Australian Medicines
Handbook.>® Many medication prompts contained
information sponsored by pharmaceutical
companies, which may not be immediately
apparent to the prescriber

2. There was variable decision support for
prescribing.

Drug-drug interactions, medicines in pregnancy
and allergy alerts were the most commonly
implemented eCDSS features. All but one system
relied on commercial medication databases, with
limited opportunity for modification

3. Linking the prescription with the indication was
optional.

Mandatory indication documentation is required
for quality improvement activities such as
comparing individuals’ prescribing with best-
practice guidelines.

4. Clinical reporting was variable.

The ability to report back to the clinician was
limited.

General practices can, however, set up their practice

systems to maximise the opportunity for improved

antimicrobial prescribing, by:

 Subscribing to the electronic version of
Therapeutic Guidelines: Antibiotic®

» Turning off automatic repeats

» Ensuring that indications and allergies are
captured in the healthcare record for future
patient visits.

Most published reports of eCDSSs in general
practice relate to conventional algorithms integrated
into electronic healthcare records or on an electronic
device, which support antimicrobial prescribing

for specific syndromes such as urinary tract and
respiratory tract infections.**% A systematic review
of these systems found that eCDSSs that provided
automatic decision support were more effective than
those that required information to be initiated by
the provider.*

The My Health Record system in Australia is an
electronic summary of an individual’s key health
information drawn from their existing healthcare
records and is designed to be integrated into
existing local clinical systems. The system aims

to give healthcare organisations access to patient
information such as medication records, test results,
discharge summaries, allergies and immunisations.
Once it is widely rolled out, this program should
provide increased opportunities for clinical decision
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support. Although the adoption of the My Health
Record system has been slow (4.78 million users as
of July 2017), a move to an opt-out clause and the
introduction of the e-health Practice Incentives
Program will increase its use. The ability for

the system to interface with hospital electronic
healthcare record systems would further improve
communication between the community and
hospital sectors.

4.5 Data collection and
reporting

Antimicrobial approval systems, infection
surveillance and EMM systems are all important
data sources that can help to identify patients who
require post-prescription review. They are also
sources of data about antimicrobial use that can

be used for institutional auditing and reporting
purposes (see Chapter 6: ‘Measuring performance
and evaluating antimicrobial stewardship programs’).

Approved linkages between institutional datasets are
important to enable the monitoring and surveillance
of both intended (improved patient outcomes

and reduced AMR) and unintended consequences

of AMS programs. Many hospitals’ pathology or
pharmacy databases do not allow for the data

aggregation required to support such activities.
Data from pathology systems can, however,
contribute to local, state, territory and national data
collections, as well as produce local antibiograms.
Hospital pharmacy systems can generate reports

on antimicrobial use and costs for monitoring and
evaluation purposes.

A major barrier to effective reporting and
surveillance of AMS interventions is the
functionality of systems interoperability and the
heterogeneity of messaging standards (especially
HL7). National approaches to AMS will be improved
by the standardisation of clinical data systems,
semantic interoperability, the use of standard
terminologies, messaging standards (such as HL7,
particularly for microbiology data) and the use of
unified patient healthcare record numbers.

There have been several improvements to the
systems that support local, state, territory and
national hospital data collection for the National
Antimicrobial Prescribing Survey and the National
Antimicrobial Utilisation Surveillance Program.
The AURA project has established a coordinated
approach to national surveillance and reporting for
AMS, AMR and patient outcomes. This work will
continue to improve data quality and consistency
through the alignment of data definitions, the ability
to improve the interoperability of systems and the
potential for appropriate data linkage.

Table 4.2: Situations in which telehealth can be used to support antimicrobial

stewardship strategies

AMS strategy

Telehealth options

Pre-authorisation (individual patient
ID consultations, AMS ward rounds)

Videoconferencing, Skype

Remote access to electronic healthcare records; electronic
medication management systems; and pathology,
microbiology, teleradiology results

Remote access to AMS electronic decision support systems

Post-prescription review (AMS ward
rounds)

Videoconferencing, Skype

Remote access to electronic healthcare records; electronic
medication management systems; and pathology,
microbiology, teleradiology, telepathology results

Scanning medication charts and sending to an off-site
pharmacy for review

Education

Online education programs
Webinars

AMS = antimicrobial stewardship; ID = infectious diseases
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44 Telehealth

The International Organization for Standardization
defines telehealth as the ‘use of telecommunication
techniques for the purpose of providing
telemedicine, medical education and health
education over a distance’.®® Telehealth involves
using different telecommunication technologies to
support a model of service delivery in which not all
clinical input is available on site. All telehealth must
be underpinned by an appropriate service model and
may include:

¢ Live, audio and video interactive links for clinical
consultations and education

« Storage of digital images, video, audio and clinical
data for secure transmission and use in remote
clinics

o Teleradiology and telepathology for remote
reporting and clinical advice for diagnostic tests

o Telehealth services and equipment to monitor
people’s health in their homes.

Telehealth can improve access to services and
specialty care, especially for people living in rural and
remote areas. Rural and remote health services are
often leaders in the use of telehealth across a range
of clinical areas, including support for AMS activities
- for example, the use of low-cost videoconferencing
systems to conduct individual patient reviews with
an 1D specialist, or virtual AMS ward rounds with
aremote 1D physician, clinical microbiologist or
pharmacist. Examples of the types of telehealth that
can be used to support AMS activities are listed in
Table 4.2.

Health service planning needs to incorporate
telehealth into AMS program delivery, and consider
the following questions:

» What is the scope of services to be provided
through telehealth, and what workforce is
required to support these services?

o What key antimicrobials, indications or
microbiology results will require consultation?

o Have formal arrangements been established for
when and how advice on prescribing is to be
sought and documented?

» Have ongoing arrangements been established
to ensure continuity of service provision - for
example, for leave?

» Have protocols been established for documenting
consultations and decisions?

» How will external access be provided to on-site
IT systems such as electronic healthcare records,
AMS clinical decision support, and pathology,
microbiology and radiology systems?

« What processes and systems are required to
ensure the confidentiality and security of
patient records?

» Will education form part of the telehealth service?
How will clinicians be involved in educating and
upskilling the local workforce?

« How will other technology, such as clinical
decision support software or electronic healthcare
records, be used and supported at both sites?

Models for providing AMS by telehealth include
regular weekly AMS case conferences and virtual
AMS bedside rounds, and prescriptions being
reviewed remotely before being dispensed.
Australian models have included an ID physician
or clinical microbiologist who has remote access to
the hospital computer system and teleconferencing,
with an on-site AMS pharmacist who attends the
bedside and reviews the patient’s paper medication
chart. The pharmacist then documents the

agreed recommendation about antimicrobial use
in the patient’s notes. See Case study 4.3 for an
Australian example.

Chapter 4: Information technology to support antimicrobial stewardship 115



Case study 4.3: Using telehealth for antimicrobial stewardship

Hospital B is a 250-bed public hospital

in a regional town. It has an electronic
antimicrobial approval system that was
designed in-house and facilitates pre-
prescription authorisation of restricted
antimicrobials according to nominated
indications, but does not have on-site
infectious diseases (ID) physicians or a
microbiology service. It had no system

for escalating concerns about prescribing
and no opportunities for post-prescription
review. The AMS program was overseen by
the infection control service; however, they
did not feel equipped to manage the AMS
program without more support, especially in
the intensive care unit.

A successful business case was developed
for contracting AMS services from a large
major-city teaching hospital to support the
local program. A comprehensive service
agreement was achieved that included:

e Monthly visits by an ID physician

« Attendance by the ID physician at the
AMS committee and infection prevention
meetings (using teleconference facilities
or on site)

e Access to policies and guidelines
developed at the Principal Referral
Hospital that could be customised for
local use

* Involvement in audit activities, including
analysis of data and preparation of reports

e Monthly on-site ID outpatient service,
funded under a Medicare fee-for-service
arrangement.

The AMS team developed a new model

of care in which the ID physician

conducts weekly AMS ward rounds using
teleconference facilities. The AMS pharmacist
triages a list of patients for post-prescription
review, based on the pre-prescription
approval list. The ID physician has remote
access to the hospital’s information
technology (IT) system, and can view
investigations and results, as well as nursing
or midwifery handover notes. If required,
they can phone to discuss patients with

the resident doctors. The local clinicians
discuss the cases with the AMS pharmacist
at the bedside, with the ID physician joining
through teleconference facilities. The
resulting advice is documented electronically
using an IT product that enables the AMS
pharmacist to view the ID physician’s

typed recommendations and send them

to the electronic healthcare record. The
AMS ward rounds also involve regular
contact with intensive care clinicians, using
teleconference facilities, to provide advice
about their patients.

The local AMS pharmacist and infection
control practitioner felt better supported
when they were able to discuss concerns
with the ID physician first. Consistent advice
was delivered by the ID physician, and the
local team gained valuable knowledge.

The pharmacist and infection prevention
practitioners attended training courses in
AMS to develop their skills. The program
has been very well received by the
workforce, and preliminary data suggest an
immediate increase in the appropriateness of
antimicrobial prescribing.
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Resources

Third-party antimicrobial approval systems: The
Guidance Group, eASY medication stewardship,
IDEA’S

Third-party eCDSSs: TheraDoc, TREAT

Mobile apps providing prescribing
information and guidelines

Australian

Therapeutic Guidelines Limited: e-TG complete
(Therapeutic Guidelines complete)

International

Chapter 4: Information technology to support antimicrobial stewardship

Imperial College London: Imperial Antibiotic
Prescribing Policy app

Sanford Guide: Sanford Guide online

Johns Hopkins Medicine: Johns Hopkins
antibiotics guide

Horizon Strategic Partners (UK): MicroGuide
(supports local customisation)

Emergency Medicine Residents Association (US):
2017 EMRA Antibiotic Guide

Wolters Kluwer Health (US): UpToDate online

B6rm Bruckmeier Publishing, LLC Medica:
Antibiotics pocket

Spectrum Mobile Health Inc: Spectrum -
localized antimicrobial stewardship

Infection Control Branch, Centre for Health
Protection, Department Of Health (Hong Kong):

Impact
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Key points

» All clinicians caring for patients (including
medical, dental and other non-medical
prescribers, such as pharmacists, nurses
and midwives) need to be educated
about antimicrobial resistance (AMR),
optimal antimicrobial use and principles of
antimicrobial stewardship (AMS).

o Education on appropriate antimicrobial
prescribing and use, AMR and the
principles of AMS is an essential element
of any AMS program.

e The goal of education in AMS is not only
to reduce the total use of antimicrobials
by an individual but to ensure that, when
an antimicrobial is indicated, it is the right
medicine at the right dose, via the right
route and for the right duration.

» Education of all clinicians involved in
prescribing, dispensing or administering
antimicrobials should begin at
undergraduate level, and be refreshed
and consolidated with further training
throughout their careers.

» Multifaceted interventions that
combine clinician, patient and public
education in several formats have
been found to be the most successful
approach to reducing unnecessary and
inappropriate prescribing.

5.1 Introduction

All clinicians caring for patients (including medical,
dental and other non-medical prescribers, such

as pharmacists, nurses and midwives) need to be
educated about antimicrobial resistance (AMR),
optimal antimicrobial use and principles of
antimicrobial stewardship (AMS). They also need
to be able to communicate effectively with patients
to inform them, and manage their concerns and
expectations about the supply (or non-supply) of an
antimicrobial prescription.

Education can provide the foundation of knowledge
to improve the implementation and acceptance of
AMS strategies.! Its aim is to improve clinicians’
knowledge, and to change attitudes and beliefs
about antimicrobial prescribing and use. Education
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Education strategies that incorporate
behaviour change principles such as

audit and feedback, along with more
active strategies including academic
detailing, consensus-building sessions and
educational workshops, are more effective
in changing behaviour than the passive
dissemination of information alone.

Pharmaceutical industry—sponsored
activities have been shown to negatively
influence the prescribing behaviour of
clinicians, and AMS education should raise
awareness of this issue.

Evaluation of education should monitor
not only the number of courses and
participants but also the impact of
education on knowledge and behaviour.

A wide range of resources are available
to assist with AMS training, and the use of
website information and online training
materials can be especially cost- and
time-effective for many organisations.

There are a number of key enablers for
effective AMS education that should
be considered when planning and
implementing education programs.

has therefore been described as a cornerstone of
AMS programs and integral to their success.'

Teaching and education can be:
 Passive - such as didactic lectures or tutorials, the

distribution of printed material and some online
learning programs.

Although passive learning alone has little effect
on antimicrobial use*?, recent data indicate that
passive education can increase the effectiveness of
other interventions®>’

Active - such as interactive small-group or
one-on-one sessions, interactive online learning
programs, audit and feedback, and reminders.2%%°
Although resource intensive®, active education
has been shown to be more effective and to have
greater and more lasting effects on prescribing
behaviour than passive techniques??>1°
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o Combined and multifaceted — including passive

and active strategies tailored to different audiences.

Several systematic reviews have examined

the effectiveness of education in supporting
improvements in antimicrobial prescribing
and conclude that highly interactive

learning methods are the most effective.>11?
Multifaceted interventions that combine
clinician, patient and consumer education in
different venues and formats have been found
to be the most successful approach to reducing
inappropriate prescribing.!!

This chapter focuses on the education of clinicians,
which should begin at the undergraduate level and
continue throughout their careers. The chapter is
relevant to all health service organisations; private,
and rural and remote hospitals may find the section
on Websites and online learning resources especially
useful. The education of consumers is addressed in
Chapter 7: ‘Involving consumers in antimicrobial

stewardship’

Issues that are especially relevant for certain settings
- rural and remote hospitals, private hospitals and
aged care - are tagged as R, P and AC, respectively,
throughout the text.

- IS

5.2 Key elements
of antimicrobial
stewardship education

Effective AMS education should be targeted to

its audiences, and should consider the learning
needs of the organisation and the local context.
Evaluation of educational activities and their impact
will be an important way to measure and drive
ongoing change.

5.2.1 Audiences

Education for clinicians should include information
about microorganisms and usual susceptibilities,
antimicrobials and their mechanism of action,

and the prevalence of AMR. Clinicians should also
have an understanding of the benefits of using
antimicrobials to treat different conditions, the
principles of AMS, symptom management and the
use of microbiology test results. They also need
training in effective communication to equip them
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to inform patients and manage their expectations
relating to the supply of an antimicrobial
prescription.”!* Providing regular education
throughout the clinician’s career will help them to
safely and appropriately use antimicrobials in their
practice, and also contribute more fully to AMS. All
clinicians who prescribe antimicrobials within their
scope of practice require ongoing AMS education
and support.

In Australia, most antimicrobial prescribing (97%)

is by medical practitioners.'*'* Because prescribing
by junior doctors is influenced by senior doctors!®’,
it is important that both senior and junior doctors
are educated about optimal prescribing and are
made aware of the local AMS program, including the
relevant policies and guidelines. They should also be
informed of the availability of AMS team members,
and the processes for obtaining expert infectious
diseases (ID), microbiology or pharmacist advice,
whether on site or remotely.

Management of antimicrobials requires teamwork
between clinicians. Pharmacists working in the
community, hospital and aged care settings play

an important role in the process by reviewing and
supplying antimicrobials, providing medication
information and advising patients about their
medicines.® Similarly, nurses and midwives are
responsible for several patient management activities
that incorporate and support safe and effective
antimicrobial use. This highlights the importance
of including pharmacists, nurses and midwives

in continuing education about antimicrobial use
and AMS strategies.® They need to develop an
understanding of their role in prescribing and know
that prescribing is also their business. Importantly,
they need the knowledge to enable them to speak up
and question orders for antimicrobials they believe
are not in line with local policies and guidelines.
(See Chapter 11: ‘Role of the pharmacist and
pharmacy services in antimicrobial stewardship’ and
Chapter 12: ‘Role of nurses, midwives and infection
control practitioners in antimicrobial stewardship’)

Patients and consumers also have an important

role in appropriate and safe antimicrobial use, and
in addressing AMR for the safety of themselves,
their families, other patients and health care in

the future. Clinicians need to develop the skills to
communicate effectively with patients to manage
their concerns and expectations, and discuss why an
antimicrobial prescription may not be appropriate
for their condition. If an antimicrobial is prescribed,
they need to educate consumers about how, when
and for how long to take the antimicrobial.’®

Shared decision-making tools may support patient
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education. General practitioners trained in
communication skills - and specifically in shared
decision making - have been shown to prescribe
significantly fewer antimicrobials than general
practitioners without this training.' (See Chapter 7:
‘Involving consumers in antimicrobial stewardship’.)

5.2.2 Principles of education on
antimicrobial stewardship

The goal of education in antimicrobial
stewardship is not only to reduce the total use
of antibiotics by an individual, but to ensure
that, when an antibiotic is truly indicated, it
is the right drug and the right dose, via the
right route, and for the proper duration.®

Considering the objectives, potential approaches
and content of education can help to ensure that
educational activities are appropriately targeted and
effective.

Education objectives

The purpose of AMS education is not only to
improve knowledge but to change clinicians’
attitudes towards the management of infection and
their antimicrobial prescribing behaviour.®

Prescribing behaviour is affected by different factors,
including attitudes, beliefs and experience (see
Section 10.2 in Chapter 10: ‘Role of prescribers in
antimicrobial stewardship’). Improving knowledge
alone does not necessarily lead to improved clinician
behaviour.® An education program that considers the
local determinants of prescribing and uses one or
more of the active (behaviour-changing) educational
activities is more likely to be successful in shifting
attitudes and beliefs, and changing antimicrobial
prescribing practices.>2021

Education approaches

Combined or multifaceted education strategies
tailored to the target audience, and organised to
complement and support other strategies in the
AMS program have been shown to be more effective
than single interventions (see Introduction).
Studies combining educational activities with

audit and feedback or prescribing guidelines have
demonstrated improvements in antimicrobial
prescribing in community, dental and hospital
settings.”!1?? In a systematic review, Lee et al.
reported that multiple interventions were more
often effective in reducing the rate of antimicrobial
prescribing than interventions using education
alone.’ Clinical education combined with audit and
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feedback was the most effective, achieving a 72%
reduction in antimicrobial prescriptions. Education
combined with clinical reminder and decision
support systems achieved a 57% reduction. Least
effective was patient education (a 14% reduction).’
Many AMS guidelines for hospitals advocate
combining multifaceted education interventions
with other effective AMS strategies.*

Education content

The content of an AMS education program will
depend on the audience, their place of practice and
their professional development status. Required
elements for educating clinicians about prudent
antimicrobial use have been described (Table 5.1).%
These elements can be used to determine topics,
principles and learning outcomes to include in an
undergraduate core curriculum, intern and clinical
training, and specialty and professional training.
They can also be used to derive competencies
required for appropriate antimicrobial prescribing.

5.2.3 Antimicrobial stewardship
competencies and standards

Competency standards describe the skills, attitudes
and other attributes (including values and beliefs)
attained by an individual based on knowledge
(gained through study at university) and experience
(gained through subsequent practice), which
together enable the individual to practise effectively
in their profession.?

Australia has a generic prescribing competency
framework for all prescribers. The framework has
seven competency areas and attributes that are
essential for judicious and appropriate prescribing of
medicines, including antimicrobials.*

In the United Kingdom, generic prescribing

competencies are complemented by specific

competencies for AMS, designed to be used by any

individual prescriber to develop their antimicrobial

prescribing practice.® There are five competency

areas:

o Competency 1 - infection prevention and control

» Competency 2 - antimicrobial resistance and
antimicrobials

« Competency 3 - prescribing antimicrobials

» Competency 4 - antimicrobial stewardship

» Competency 5 - monitoring and learning.

These competencies can be used by education
providers and professional bodies to inform
standards, guidance, the development of training
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Table 5.1: Elements of education for antimicrobial prescribing

Topic

Concepts

Principles, learning outcomes and competencies

Antimicrobial
resistance

Selection, mutation

Extent and causes of resistance in pathogens
(low antimicrobial concentration and prolonged
exposure of microorganisms to antimicrobials is
driving resistance)

Extent and causes of resistance in commensals, and
the phenomenon of overgrowth (e.g. Clostridium
difficile infection, yeast infection)

Epidemiology of resistance, accounting for

local variations and importance of surveillance

(e.g. differences between wards, countries)

Infection prevention and
control

Spread of resistant organisms

Antimicrobials

Mechanisms of action
of antimicrobials and
antimicrobial resistance,
toxicity, costs

Broad-spectrum versus narrow-spectrum
antimicrobials; preferred choice of narrow-
spectrum agents

Combination therapy (synergy, limiting emergence
of resistance; broaden the spectrum)

Collateral damage of antimicrobial use (toxicity,
cost)

Consequences of bacterial resistance

Lack of development of new antimicrobials (limited
arsenal)

Diagnosing
infection

Infection, inflammation

Interpretation of clinical and laboratory biological
markers

Fever and C-reactive protein elevation are signs
of inflammation, not necessarily indicative of an
infection

Isolation and identification
of bacteria, viruses and
fungi

Practical use of point-of-care tests

Importance of taking microbiological samples for
culture before starting antimicrobial therapy

Susceptibility to
antimicrobials

Interpretation of basic microbiological investigations
(e.g. Gram stain, culture, polymerase chain reaction,
serology)

Treating infection

Indication for
antimicrobials

Definitions of, and indications for, empirical/
directed therapy versus prophylaxis

Clinical situations when an antimicrobial should not
be prescribed

Colonisation versus infection (e.g. asymptomatic
bacteriuria)

Viral infections (e.g. acute bronchitis)

Inflammation versus infection (e.g. fever without

a definite diagnosis in a patient with no severity
criteria)

Preventing Indication for « Surgical antibiotic prophylaxis: indication, choice,
infection antimicrobials duration (<24 hours), timing
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Topic

Concepts

Principles, learning outcomes and competencies

Medical record

Choice, duration, timing

¢ Documentation of antimicrobial indication in

keeping clinical notes
* Recording (planned) duration or stop date
Prescribing Empirical therapy (local * Best bacteriological guess for empirical therapy

antimicrobials:
initially

guide, antimicrobial
booklet), diagnostic
uncertainty

* Choice of empirical therapy in patients with
previous antimicrobial treatment

¢ Managing penicillin allergy

e Choosing the dose and interval of administration
(basic principles of pharmacokinetics and
pharmacodynamics)

* Estimating the shortest possible adequate duration

Prescribing
antimicrobials:
targeted therapy

Communication with the
microbiology laboratory,
value of specialist

consultation in infectious
diseases or microbiology

* Reassessment of intravenous antimicrobial
prescription after 48—72 hours

» Streamlining or de-escalation once microbiological
results are known

« Intravenous-to-oral switching (bioavailability of
antimicrobials)

¢ Therapeutic drug monitoring to ensure adequate
medicine levels (e.g. vancomycin)

Prescribing
antimicrobials:
standard of care

Importance of guidelines
in clinical practice

¢ Prescribing antimicrobial therapy according to
national or local practice guidelines

» Using Therapeutic Guidelines: Antibiotic

Quality indicators of
antimicrobial use

* Audit and feedback to assess prescribing practice
using quality indicators

Communication
skills

Discussion techniques

* Explaining to the patient the absence of an
antimicrobial prescription
» Education of patients regarding appropriate

antimicrobial use (e.g. comply with the clinician’s
prescription, no self-medication)

Source: Adapted from Pulcini and Gyssens?

(such as through curriculum development, or

designing education and training courses and other

materials) and the assessment of competency.?

In addition to meeting professional competency
standards, all registered clinicians in Australia must
undertake continuing professional development. For
most clinicians, a continuing education record or
portfolio must be maintained. This record generally
needs to show participation in different activities

to maintain, improve and broaden knowledge,
skills and performance to help clinicians deliver

appropriate and safe care.? Participation in any of

the AMS educational activities described in this
chapter could be documented in the clinician’s

record.

5.2.4 Influence of the

pharmaceutical industry

As commercial entities, pharmaceutical companies
employ a range of strategies to market their products
to clinicians. These may include sponsorship to
attend educational events, production of educational
materials and free samples, speaker and consulting
fees, participation in advisory board meetings, food
and beverages, and small gifts.

Literature indicates that interactions between the
pharmaceutical industry and medical practitioners can
influence prescribing practices, leading to increased
medicine costs, prescribing that is not concordant
with guidelines, a preference for new medicines, and
decreased prescribing of generic medicines.?”
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In Australia, the relationship between medical
practitioners and pharmaceutical companies is
self-regulated through industry codes. The Medical
Board of Australia Code of Conduct requires medical
practitioners to recognise that pharmaceutical and
other medical marketing may influence clinicians,
and to be aware of ways in which their practice
may be influenced.”” Medicines Australia, the
representative body of the pharmaceutical industry,
requires member companies to report fees and
support paid to Australian clinicians. These reports
are published on the Medicines Australia website.

It is important that all clinicians who care for
patients receiving antimicrobials are educated about
unbiased sources of information, and that local
policies on interactions with the pharmaceutical
industry are applied to all clinicians. Medical schools
and teaching hospitals have an important role

to play in preparing future medical practitioners

to recognise potential bias and appropriately
manage conflicts of interest.* Policies regulating
interaction with the pharmaceutical industry can
assist students to maintain a level of independence
from industry bias and may promote better
educational outcomes.*'** Guidelines for managing
conflict of interest, including interactions with

the pharmaceutical industry, have been developed
by professional societies and colleges, some
academic institutions, and state and territory
health departments (see Appendix A). Issues of
influence by the pharmaceutical industry also

need to be considered for other members of the
health workforce.

5.2.5 Evaluation of educational
activities

Good governance requires organisations to monitor
both the type and the frequency of education
provided, and the extent of participation, to

confirm that all clinicians are provided with
education and training that will enable them to
deliver safe care.*® For this reason, organisations
should keep appropriate records of AMS education
provided and, if mandatory, records of attendance.

If individual clinicians are required to complete
online training modules, certificates of completion
may be submitted; existing systems or structures
within a hospital or across a network may assist with
this. For example, many hospitals have education
and quality improvement systems in place for
monitoring attendance; in Primary Health Networks
or practices, there may be individuals who are
responsible for monitoring education provided, and
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who can assist with maintaining records and sources
of data for evaluation.

A comprehensive approach to evaluating educational
activities is encouraged. Surveying clinicians about
their knowledge of antimicrobial management,

and about their perceptions before and after an
education intervention can also be a useful way to
evaluate educational activities.**

Knowledge assessments alone are not enough

to evaluate the effectiveness of education
interventions.*® Teams can undertake impact
(immediate reaction to education) and outcome
(resulting changes in practice) evaluations by
following up participants, if resources allow.
Counting the hits on the organisation’s website
resources will provide information on how often
guidelines and other resources are accessed. Other
sources of evaluation might include results of audits,
and more qualitative observations of increased
attendance or engagement in learning activities, or
in the number of teams or individuals seeking advice
from the AMS team.

5.3 Antimicrobial
stewardship education
for different groups and
stages

A firm educational grounding for undergraduates,
consolidated with further training throughout their
careers, has been recommended to achieve optimal
prescribing and use of antimicrobials (Figure 5.1).%°
During the undergraduate and intern (foundation)
years - when knowledge, attitudes and behaviours
of clinicians are being shaped - education should
focus on building a solid knowledge base for future
practice. For example, a surgeon who is taught

the principles of guideline development and
antimicrobial prophylaxis will be more likely to
follow the organisation’s prophylaxis guidelines.?
Because attitudes and behaviours can change over
time, it is important that educational messages are
regularly repeated.>3®

5.3.1 Undergraduate training

AMS is likely to be more successful if education
begins early in the undergraduate curriculum.?
For professions such as pharmacy, a strong
foundation in the undergraduate curriculum is
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especially important, as many pharmacy graduates
will not have the opportunity to obtain formal
postgraduate training.*’

International studies show that many undergraduate
healthcare students do not receive the level of
education required to safely and effectively prescribe,
review, dispense or administer antimicrobials;
understand AMR; and understand the principles

of AMS.33? Most students surveyed in the studies
wanted more education on choosing antimicrobial
treatments and appropriate prescribing, and many
felt ill-equipped to manage patients requesting
unnecessary antimicrobials and to prescribe in

cases of diagnostic uncertainty.?”*° The results of

a survey on knowledge and attitudes of Australian
doctors at three Australian hospitals indicate

that medical interns have gaps in antimicrobial
prescribing knowledge."’

Topics for inclusion in undergraduate education
programs for clinicians include principles of
microbiology, 1D and clinical pharmacology, with
emphasis on appropriate antimicrobial prescribing
and use.*! Dyar et al. suggest including more cases
of diagnostic uncertainty in medical undergraduate
education and using successes such as prevention
of methicillin-resistant Staphylococcus aureus as
evidence for the importance of AMS interventions.*
Managing the demands of patients can be included
in communication skills sessions.?

Because AMS relies on the expertise and engagement
of all team members, it is well suited to being taught
within a multidisciplinary learning environment.>” A
United States study reported a better understanding
of, and attitude to, the different clinicians’ roles and
collaborative approaches to AMS when pharmacy
and medical students learned about AMS together.*
Problem-based learning that allows interactive

learning in small groups is recommended for
teaching AMS concepts.® (See also Resources.)

5.3.2 Early-career development

Prescribers often acquire their antimicrobial
prescribing habits from the practice of colleagues
and senior workforce members, recommendations
in antimicrobial handbooks, and information from
representatives of the pharmaceutical industry.?
Learning about the purpose of AMS and the
importance of appropriate antimicrobial prescribing
early in career development may help to shape
attitudes and behaviours of future prescribers and
other clinicians, and better equip them with the
knowledge and skills needed to incorporate AMS
principles in their practice.

Education should be provided early in employment
and continue at regular intervals. An annual cycle
of learning and development is suggested, although
sessions may need to be repeated more often to
take into account workforce changes and rotations.
In addition to an introductory session on AMS
provided during orientation, essential training in
prudent antimicrobial use is mandatory for doctors,
nurses, midwives and pharmacists working in
United Kingdom hospitals, and must be repeated
every three years.’** This approach is supported

by international studies showing that education
sessions are one of the most helpful interventions
for improving prescribing among junior doctors.?
Box 5.1 lists topics for inclusion in an AMS training
program. Such a program will cover some of the
common causes of inappropriate prescribing among
medical interns, such as gaps in antimicrobial
prescribing knowledge and lack of awareness about
which antimicrobials are restricted."”

Figure 5.1: Time line for educating clinicians on optimal antimicrobial use and principles of

antimicrobial stewardship

Internship/
foundation year

Undergraduate
curriculum

SHAPING BEHAVIOUR

Source: Adapted from Pulcini and Gyssens®

Professional
training

Medical doctors, nurses,
midwives, dentists

Postgraduate education
Intervention strategies

CHANGING BEHAVIOUR
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AMS messages can also be incorporated into other
early-career training activities - for example,
highlighting the importance of reviewing and
documenting decisions about antimicrobial therapy
at transitions of care (between wards and facilities,
and at the community-hospital interface), as part
of clinical handover and medication reconciliation
training. The importance of documenting
arrangements for contacting patients for follow-up
after discharge if changes to antimicrobial treatment
are needed in the light of microbiology results could
also be discussed.

Involving students and early-career professionals in
team-based quality improvement projects for AMS
can improve clinical care and build the capability
and capacity of the workforce in both quality
improvement and AMS. It can also help people
understand the complexity of health systems and
appreciate the roles of different clinicians and teams
in patient care.* Davey suggests that there is a:

need to rethink professional education to
embrace complexity and enable teams to

learn in practice. Workplace-based learning of
improvement science will enable students and
early-career professionals to become change
agents and transform training from a burden on
clinical teams into a driver for improvement.*®

5.3.3 Continuing education and
professional development

AMS education needs to be available for clinicians to
access on an ongoing basis throughout their careers
to ensure that antimicrobial use is based on current
evidence, and is safe and effective, and that patients
are not harmed by unnecessary or inappropriate
prescribing.

Continuing education for AMS should build on the
knowledge and skills gained during undergraduate
and early-career training. AMS continuing
education may be provided in a number of different
formats, and organisations may select a mix of
passive and active educational activities relevant

to their situation and resources (see Introduction).
Some practical examples of engaging clinicians in
educational activities are provided below.

Lectures, tutorials, in-service and grand rounds
sessions

Demonstrating the relevance of AMS to clinical
practice by using case studies, and focusing
education on complications of antimicrobial
management and implications for patient care can
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help to engage clinicians. For tutorials or workshops,
interactive sessions using problem-based learning
with case vignettes are recommended.

Using local data can be a powerful way to convince
clinicians about problems with resistance and
inappropriate use. For example, national, state

and territory surveillance data from sources

such as the Antimicrobial Use and Resistance

in Australia Surveillance System can be used to
show the extent of problems with AMR and to
inform local AMS programs.'*!* Local data on
antimicrobial use and the appropriateness of
prescribing (from sources such as the National
Antimicrobial Prescribing Survey, the Aged Care
National Antimicrobial Prescribing Survey and the
National Antimicrobial Utilisation Surveillance
Program) are useful for showing variations in
volume and appropriateness of use compared with
peer health services, and for clinicians working in
aged care services. In general practice, local data
sources could include Medicinelnsight practice
reports from NPS MedicineWise, and information
on variation in prescribing across local areas, states
and territories from the Australian Atlas of Healthcare
Variation.* Understanding the audience is helpful
in determining what type of data to use and how
to present them. For example, some groups may be
motivated by evidence, whereas others may be more
influenced by case studies.

Department or practice meetings, morbidity
and mortality meetings

Discussions during morbidity and mortality
meetings, or unit, department or practice meetings,
where the management of individual patients can
be discussed within clinical teams or with peers, can
help to engage clinicians from different disciplines
by making AMS relevant to patient management.*
Department meetings are also a good forum for
providing feedback on the results of audits, with
recommendations for improving prescribing
behaviour. These activities can be supplemented
with electronic messages, posters and online
resources (see Case study 5.1).

Academic detailing

Academic detailing or education outreach involves
one-on-one educational sessions between a clinician
educator (usual a pharmacist or clinician) and

a prescriber. Such sessions have been shown to

have greater and more lasting effects on changing
prescriber behaviour than printed materials

or group interactions.!’ A systematic review of
interventions to improve antimicrobial prescribing
in hospital inpatients reported that 20 of 21 studies
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Box 5.1: Topics for inclusion
In antimicrobial stewardship
training programs

o Extent and causes of antimicrobial
resistance, including the role of
antimicrobials in driving resistance

» Role of infection prevention and
control

e General principles of antimicrobial
therapy

» Interpretation of antimicrobial
susceptibility reports and local
antibiograms

e Allergies to antimicrobials
e Therapeutic drug monitoring

e Antimicrobial stewardship (AMS)
prescribing principles and the
Antimicrobial Stewardship Clinical Care
Standard

o Purpose of AMS and details about the
functions of the local AMS program,
including:

— availability of national and local
diagnostic and treatment guidelines

— organisational policies on
antimicrobial prescribing

— clinical decision support systems

— local restrictions and approval
systems

— who to go to for advice

e Factors influencing the behaviour
of prescribers and other healthcare
professionals regarding antimicrobial
use, including the effect of promotional
activities conducted by the
pharmaceutical industry.

Source: Nathwani et al.3
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on academic detailing were associated with an
improvement in prescribing, with median effect sizes
of between 20% and 46.3%.°

Academic detailing is often combined with audit and
feedback, and guideline promotion in hospitals and
community settings. Maxwell et al. describe a set

of interventions that included academic detailing,
feedback of audit results and point-of-prescribing
prompts to improve antimicrobial prescribing in the
management of community-acquired pneumonia

in Australian emergency departments. An overall
1.5-fold improvement in guideline-concordant
prescribing was reported.*’

One-on-one patient-directed education

There are many opportunities for informal one-
on-one education at the individual patient level in
the workplace, especially in teaching hospitals - for
example, during the approval process, as feedback
following reviews of prescribing by the AMS

team, or during an 1D consultation. Petrak et al.
describe an 1D consultation that is ‘written, verbally
discussed, supported by literature and refocused as
the case evolves’ as the perfect model for educating
the clinical workforce.*® The medical workforce

in an Australian teaching hospital reported that

the patient-level advice provided by a telephone-
approval system managed by the 1D unit was
educational and useful.*

Online learning

Online learning modules with an interactive
component are an effective mechanism for

learning (see Resources). For example, an internet-
based training program for general practitioners

on improving patient communication skills

and using C-reactive protein testing improved
prescribing for acute respiratory tract infections in a
multinational trial.>

This mode of delivery can occur at a time convenient
to the workforce, and may suit senior prescribers,
general practitioners and junior clinicians. 1deally,
such education includes questions during or on
completion of the module that enable the clinician
to reflect on and measure their learning.

Repeated education to reinforce the message is

very important. Time-spaced learning, in which
education is provided regularly in short bursts but
spaced over time, reduces the need for clinicians to
spend large blocks of time away from the workplace.
Relearning the material at spaced intervals has also
been shown to help learners remember over time.
An example of a time-spaced learning program is
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Case study 5.1: Antimicrobial
stewardship continuing
professional education in
hospitals

Clinicians were surveyed at a large tertiary
referral hospital to assess their knowledge
and explore their attitudes to antimicrobial
use. The results indicated that basic
information was required, because
clinicians had forgotten what they

had learned in undergraduate training.
Education was therefore pitched at a level
that assumed only minimal knowledge.

Once or twice a month, a ‘did you know?’
email is sent to junior medical officers

and registrars, as well as nurse educators,
nurses and pharmacists. These usually
cover one topic that the AMS team has
come across during ward rounds. They
are short, sharp and clinically focused (see
Appendix B). People can read them in their
own time and are encouraged to email
questions back if the advice is not clear.
They have been well received.

The emails are saved on the hospital
intranet page for future access. Topics

are recycled each year to catch new
doctors and reinforce repeated problem
areas. The emails are complemented by
posters, online resources, and talks at unit
meetings (although the talks may happen
only once every few years).

the AMS Massive Open Online Course developed
by Scottish medical schools and the British Society
for Antimicrobial Chemotherapy (see Websites and
online learning resources).

Education combined with other antimicrobial
stewardship activities

Combining education with other AMS activities can
increase the effectiveness of the intervention. For
example, feedback of individual prescribing data
combined with educational messages, or as part of
an academic detailing session, has been shown to

be effective in reducing antimicrobial prescribing

in general and dental practices. In Australia,

NPS MedicineWise provides feedback to general
practitioners on their own prescribing relative to their
peers, including points of reflection for the prescriber.
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Antibiotic Awareness Week can be a good time to
focus on continuing education activities.

Another strategy used to promote guideline-
concordant antimicrobial prescribing is ‘nudging’.
Meeker et al. reported a 19.7% reduction in
inappropriate antimicrobial prescribing by using a
behavioural nudge based on a public commitment to
avoiding inappropriate prescribing of antibiotics for
acute respiratory tract infections.*!

5.3.4 Education and training for
antimicrobial stewardship
teams

Leading an AMS program requires a range of skills
and knowledge beyond 1D and microbiology®?, and
clinicians interested in leading AMS programs should
be encouraged to develop these skills (see Continuing
education and professional development). In
addition to the skills required for improving the
prescribing and use of antimicrobials, members of
AMS teams need to be knowledgeable about quality
improvement techniques and measuring the success
of a program. Skills in quality improvement methods
will help the team work together to determine areas
for improvement, identify barriers, and select and
evaluate interventions that are more likely to change
prescribing behaviour.

The Society for Healthcare Epidemiology of America
has partnered with the Infectious Diseases Society
of America and other organisations to develop a
summary description of the core knowledge and
skills required for AMS professionals engaged with
building, leading and evaluating AMS programs.>?
These requirements can be used by AMS teams or
organisations to identify gaps in training, to assess
education needs when developing AMS courses and
curriculums, and as a framework for determining
knowledge and skills needed for developing

AMS programs.

Some states and territories conduct training days for
AMS teams in hospitals. The training days provide
team members with skills in AMS principles, and
practical advice on implementing and evaluating
AMS programs. They also provide a good forum

for discussing difficult issues, such as dealing with
prescribers who are resistant to change. Pulcini and
Gyssens have published a set of learning outcomes
that can be used as a basis to design AMS workshops
for AMS team members.?

Several professional organisations host online
forums that provide opportunities for clinicians
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Box 5.2: Australian
antimicrobial stewardship
online networking forums

e Infexion Connexion Discussion List,
facilitated by the Australasian College
for Infection Prevention and Control

* Antimicrobial stewardship online
monthly journal club meeting,
facilitated by the National Centre for
Antimicrobial Stewardship

* Infectious Diseases Specialty Practice
Stream, facilitated by the Society of
Hospital Pharmacists of Australia

» Ozbug network, facilitated by the
Australasian Society for Infectious
Diseases

working in AMS to network and canvass specific
AMS issues (Box 5.2).

5.3.5 Specialist training

Postgraduate specialist education can consolidate
learning gained during undergraduate education and
postgraduate clinical experience. Specialist programs
should include education on the implications

of AMR for specific patient groups, the types of
infections commonly seen, and the antimicrobials
that are used more often in specialist settings
relevant to the professional group.

Professional colleges and associations can take a
proactive role in supporting AMS - for example,

by updating their members about changes to
guidelines and providing continuing education or
discussion forums. This is especially important for
specialist groups that are responsible for prescribing
antimicrobials as an adjunct to their roles (for
example, surgeons, anaesthetists, dentists).

Postgraduate training of 1D physicians, clinical
microbiologists and AMS pharmacists should
incorporate specific, detailed education on AMS to
enable trainees to develop the knowledge and skills
necessary to actively contribute to AMS efforts. The
requirements detailed by Cosgrove et al.>* can be
used by trainees to assess their own education needs,
and by colleges and professional organisations to
develop AMS courses and curriculums. A number
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of online education programs and external training
courses are available for trainees (see Resources).

Some details of profession-specific training are
provided in Chapter 8: ‘Role of the infectious
diseases service in antimicrobial stewardship’,
Chapter 11: ‘Role of the pharmacist and pharmacy
services in antimicrobial stewardship’ and

Chapter 12: ‘Role of nurses, midwives and infection
control practitioners in antimicrobial stewardship’

54 Education resources

A range of Australian and international resources
are available to assist with AMS training. Australian
resources on antimicrobial prescribing and
resistance are preferred because they are based on
national guidelines, Australian susceptibility data
and antimicrobials available in Australia.

54.1 Guidelines

Evidence-based clinical guidelines are a popular
educational tool for clinicians and have become a
major feature of health care.” They can form the
basis for educating prescribers and other clinicians
on accepted practice for antimicrobial prescribing

in the organisation (see Section 3.2 in Chapter 3:
‘Strategies and tools for antimicrobial stewardship’).
Therapeutic Guidelines: Antibiotic>* is recognised as
the national best-practice guideline for antimicrobial
prescribing in Australia, and is considered by doctors
and other clinicians to be an enabler of appropriate
prescribing.!”

Educational activities are often used to improve
the uptake of guidelines. They include awareness-
raising activities and audits of compliance with
guidelines, with feedback to prescribers and clinical
departments.

5.4.2 Websites and online learning
resources

In recent years, technology has enabled education
to be delivered in a range of different formats,
such as online learning modules and video- and
web-supported continuing education programs.
Online learning offers access to learning materials
developed by experts that may not otherwise be
readily accessible to all clinicians, especially those
working in smaller, rural or remote centres.
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Mobile technology, such as smartphones, is also
increasingly being used to access resources on
antimicrobial prescribing, including antimicrobial
guidelines.’”*® In a study of emergency department
doctors, 89% were found to use mobile technology
for antimicrobial prescribing decisions.*® The

rapid uptake in the use of smartphones to access
information to aid antimicrobial decision-making
provides an opportunity for health service
organisations to improve access to national and
local antimicrobial prescribing guidelines and other
relevant antimicrobial prescribing information.?”*

Online Australian resources that are available for use
in hospital and community practice include videos,
online learning courses, the electronic version of
Therapeutic Guidelines: Antibiotic*, case studies, and
many publications, including MedicineWise News,
with a focus on specific antimicrobial topics. The
antimicrobial online learning modules developed by
NPS MedicineWise and the Australian Commission
on Safety and Quality in Health Care provide an
introduction to prescribing antimicrobials and case-
based scenarios on prescribing for common hospital
infections. All medical interns and overseas-trained
doctors should finish these modules early in their
training.

A range of resources are also available from overseas

websites, including:

o Future Learn online course on AMS in hospitals,
which provides the opportunity to learn in a
novel way with participants from around the
world®”

 Training materials developed by the Scottish
Antimicrobial Prescribing Group with NHS
Education for Scotland to support continuing
professional development in both hospital and
community settings.

However, not all resources available electronically
are appropriate to Australian practice. The source
of resources should be considered when searching
the internet for treatment guidelines or dosage
regimens, or when accessing material via social
media. International guidelines may not be relevant
to the Australian context or consistent with
recommended Australian treatment guidelines.

Prescribers must be educated to use credible sources
of information and supported to use appropriate
resources. This can be achieved by establishing an
up-to-date website on the internet or organisational
intranet that provides easy access to:

« Information on the local AMS program and
current strategies®®
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 Local prescribing guidelines and Therapeutic
Guidelines: Antibiotic**

« Links to appropriate websites and apps that have
been endorsed by the local AMS committee.

In the hospital sector, making such websites
publicly available facilitates the sharing of ideas

and may assist other hospitals to implement similar
programs.®®* Many AMS websites provide useful
information and educational resources for designing
and implementing AMS programs and for educating
clinicians (see Resources).

5.4.3 Educators

It is important that education is from a credible
source and is tailored to the audience; the prescriber
needs to have confidence in the advice. The person
or group providing education needs to be respected
by the clinician - that is, someone who is viewed as a
peer, understands the clinical situation that they are
talking about, knows the evidence and can justify the
advice. This is especially important when convincing
senior doctors to change their prescribing habits.

A multidisciplinary group that includes 1D
physicians, clinical microbiologists, clinical
pharmacists, nurses, midwives and infection
control practitioners, or the AMS team, should be
responsible for planning, developing and delivering
a local education program. This will help to ensure
that the approach to education is suitable for the
intended audience and relevant to the local practice
context.®% Consideration should be given to
providing education sessions in multidisciplinary
team environments and to clinician-specific groups,
given the multidisciplinary nature of AMS activities.

Members of the AMS team can also provide AMS
education (see Chapter 8: ‘Role of the infectious
diseases service in antimicrobial stewardship’,
Chapter 9: ‘Role of the clinical microbiology

service in antimicrobial stewardship’, Chapter 11:
‘Role of the pharmacist and pharmacy services in
antimicrobial stewardship’ and Chapter 12: ‘Role of
nurses, midwives and infection control practitioners
in antimicrobial stewardship’). In the community,
NPS MedicineWise provides multifaceted, nationally
coordinated education programs (including
academic detailing) to general practitioners.
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Resources

Online education resources include:

NPS MedicineWise .
- Antimicrobial online learning modules
(antimicrobial prescribing courses, .
management of urinary tract infections in
aged care) .

- Case studies

- Clinical e-audits

- Medicines use reviews

Online course on AMS in hospitals: Future Learn
Scottish Antimicrobial Prescribing Group:

training materials to support continuing
professional development

Australian Commission on Safety and Quality in

Health Care

- video presentations on antimicrobials and
AMS in hospitals

- materials to promote Antibiotic Awareness
Week

British Society for Antimicrobial Chemotherapy:

Antimicrobial Stewardship: From principles to

practice

Australian AMS online networking forums

- Infexion Connexion Discussion List, facilitated
by the Australasian College for Infection
Prevention and Control

- AMS online monthly journal club, facilitated
by the National Centre for Antimicrobial
Stewardship

- Infectious Diseases Specialty Practice
Stream, facilitated by the Society of Hospital
Pharmacists of Australia

- Ozbug network, facilitated by the Australasian
Society for Infectious Diseases

Prescribing curriculums and competencies

- NPS MedicineWise National Prescribing
Curriculum

- NPS MedicineWise Prescribing Competencies
Framework

- Department of Health and Public Health
England Antimicrobial Prescribing and
Stewardship Competencies
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Other resources:

Tools and resources from the General Practitioner
Antimicrobial Stewardship Programme Study

Conflict of interest guidelines, codes of conduct
and position statements (Appendix A)

Example of a ‘Did you know’ email for clinicians
(Appendix B).
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Appendix A: Managing conflicts of interest
and relationships with the pharmaceutical
iIndustry — further reading and links

National guidance

Australian Government Department of Health

Therapeutic Goods Advertising Code (2015)
National Medicines Policy (2000)

State and territory guidance

ACT Government: Gifts, Benefits & Hospitality

Policy (2016)

NSW Therapeutic Advisory Group Inc.:
Pharmaceutical Industry and Hospital Staff Liaison
in Public Hospitals

SA Health: Gifts and Benefits Policy Directive
(2016)

VicHealth: Gifts, Benefits and Hospitality Policy
(2017)

Western Australian Therapeutic Advisory
Group: Guidance Document for Western Australian
Public Hospitals and Health Services and their Staff
on Liaison with the Pharmaceutical Industry (2010)

Professional association codes,
guidance and policies

Medicines Australia: Code of Conduct (2015)
Pharmaceutical Society of Australia: Code of
Ethics for Pharmacists (2017)

Medical Board of Australia: Good Medical
Practice: A code of conduct for doctors in Australia
(2014)

Nursing and Midwifery Board of Australia:
Professional standards web page

Royal Australasian College of Physicians: Code
of Conduct (2013)

Royal Australasian College of Surgeons: Conflict
of Interest Policy (2016)

Royal Australian College of General
Practitioners: Conflict of Interest Policy (2015)

Australian Medical Association: Medical
Practitioners’ Relationships with Industry
[position statement] (2012) (currently under
review)
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« Australian Dental Association: Policy Statement
5.12 - The Relationship between Dentists and the
Pharmaceutical Industry (2014)

Further reading

o NPS MedicineWise. ldentifying and managing
competing interests (panel discussion). In:
Phillips S, Komesaroff P, Kerridge 1, Hemming M.
Independent therapeutic advice: how achievable
is it? Aust Prescr 2013;36(Suppl 2):S1-48.

o Mintzker Y, Braunack-Mayer A, Rogers W.
General practice ethics: continuing medical
education and the pharmaceutical industry. Aust
Fam Physician 2015;44(11): 846-8.

 Vitry A. Transparency is good, independence from

pharmaceutical industry is better! Aust Prescr
2016;39(4):112-13.
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Appendix B: Example of a 'Did you know'
email for clinicians

Source: Antimicrobial Stewardship Pharmacist, sharp and clinically focused. People can read them
The Royal Melbourne Hospital - City Campus, in their own time and are encouraged to email
Pharmacy Department, Grattan Street, Parkville questions back if the advice is not clear. Other
Victoria 3050 topics that have been included in these emails are

. o . intravenous-to-oral switching and vancomycin.
These emails usually cover one topic identified by & y

the AMS team during ward rounds. They are short,

DID YOU KNOW?
Management of Enterococcus urinary tract infections

General tips

o Only request urine cultures if the patient has clinical signs of a urinary infection

o Catheter urine samples almost always have white blood cells present and are colonised by bacteria; these do
NOT need to be treated with antibiotics if the patient is otherwise well. If treatment is necessary, infection
will not clear without changing the catheter (in many cases this is all that is required).

Enterococcus susceptibility and treatment options

» Enterococci are gram-positive cocci that are common commensal organisms of the gastrointestinal tract
o Enterococcus faecalis isolates are almost always SUSCEPTIBLE to amoxycillin

o Enterococcus faecium isolates are almost always RESISTANT to amoxycillin

« Note that amoxycillin-resistant isolates will be resistant to amoxycillin/clavulanate also

 Both E. faecalis and E. faecium are usually susceptible to vancomycin, which must be administered
intravenously

o If the enterococci are resistant to vancomycin (VRE) in a patient with a true infection, contact VIDS for advice.

Oral options for penicillin-intolerant patients (check that the patient is TRULY penicillin intolerant by asking
details of ‘allergy’ first).

Nitrofurantoin:

o isareasonable option for uncomplicated cystitis due to E. faecalis, and some E. faecium isolates
o should NOT be used for systemic infection or prostatitis
 should NOT be used if the patient has renal impairment.

144 Chapter 5: Antimicrobial stewardship education for clinicians



Fosfomycin:

« isan oral antibiotic option that may be prescribed only after consultation with VIDS
« has fewer toxicity issues compared with nitrofurantoin
o isalso NOT suitable for systemic infection in general

o can have susceptibility testing performed by our Microbiology team on request.

Why is ciprofloxacin not a good option?

» Quinolones (including ciprofloxacin) have intrinsically reduced activity against enterococci, compared with
gram-negative organisms, e.g. members of the Enterobacteriaceae

o Quinolones are generally not recommended for infections due to Enterococcus spp.

» Quinolones have a BROAD spectrum of activity, and so the potential for adverse consequences of
using these agents is substantial - e.g. Clostridium difficile risk or subsequent infection with multidrug-
resistant bacteria.

Always remember to chase up susceptibility results to determine the most appropriate narrowest-
spectrum agent.

Remember that the Microbiology registrars are always available and will be delighted to discuss
testing/treatment options!
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Acronyms and abbreviations

Abbreviation Definition

acNAPS Aged Care National Antimicrobial Prescribing Survey
AMR antimicrobial resistance

AMS antimicrobial stewardship

AURA Antimicrobial Use and Resistance in Australia

DDD defined daily dose

DOT days of therapy

LOT length of therapy

NAPS National Antimicrobial Prescribing Survey

NAUSP National Antimicrobial Utilisation Surveillance Program
NSQHS National Safety and Quality Health Service

OBD occupied bed day

PBS Pharmaceutical Benefits Scheme

Ql quality improvement

RPBS Repatriation Pharmaceutical Benefits Scheme
SNAPS Surgical National Antimicrobial Prescribing Survey

150 Chapter 6: Measuring performance and evaluating antimicrobial stewardship programs



Key points

e Antimicrobial stewardship (AMS)
measurement and assessment systems
should be part of existing monitoring
systems and linked to the measurement
of performance in the health service
organisation.

e Measuring the effectiveness of AMS
program activities in health service
organisations is a requirement for meeting
the National Safety and Quality Health
Service Preventing and Controlling
Healthcare-Associated Infection Standard.

* AMS measurement should be embedded
into the AMS program and should
include structure, process, outcome and
balancing measures that are sustainable
and appropriate to the healthcare setting.

— Structure measures assess whether the
essential elements of an AMS program
are established and maintained.

— Process measures determine whether
policies and processes are being
followed correctly; they can be used
to evaluate initiatives to improve the
quality of prescribing.

6.1 Introduction

Tracking and reporting antimicrobial use and
outcomes are recognised as key components of
antimicrobial stewardship (AMS) programs.'

Measurement is considered to be critical to
identify opportunities for improvement and
assess the effect of improvement efforts.’

Measurement for improvement is not focused
on judging whether data meet a compliance
threshold or target, but as a means to determine
whether the changes made to improve

practice are effective and to what degree.®

Measurement includes:

o Collecting and monitoring of data for quality
indicators, encompassing structure, process,
outcome and balancing measures

« Surveillance of antimicrobial use

 Auditing of the quality of prescribing.

— QOutcome measures aim to assess the
effect of AMS in terms of whether
patient outcomes have improved,
adverse events have decreased,
and infections caused by resistant
pathogens have decreased.

— Balancing measures relate to whether
changes might cause new problems.

» Ongoing surveillance of antimicrobial
use is essential to measure the effect of
stewardship interventions.

e Regular, small quality improvement audits
can help to drive changes in prescribing.

* The measurement and evaluation of
AMS initiatives is facilitated by the use
of standardised formats for collecting
and reporting data, and information
technology systems to collect, analyse
and report data.

e Timely feedback and reporting to
clinicians and health service managers is a
key component of effective AMS.

This information should be used to provide feedback
to prescribers to influence prescribing behaviour;
inform those accountable for the AMS program of
the effect of AMS initiatives on patient outcomes,
antimicrobial use and resistance patterns; and assist
in better targeting initiatives to improve prescribing.

A range of tools and resources are available in
Australia to measure antimicrobial use, and to
audit the appropriateness and quality of use in
hospital and community settings. It is important
that the routine measurement of antimicrobial use,
regular assessments of quality and appropriateness
of use, and reporting of process and outcome
measures are built into the design, development
and implementation of AMS programs. Effective
measurement and assessment systems are an
integral part of existing monitoring systems and
linked to the measurement of performance in health
systems overall.
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Issues that are especially relevant for certain settings
- rural and remote hospitals, private hospitals and
aged care - are tagged as R, P and AC, respectively,
throughout the text.

I8

6.2 Key elements
of antimicrobial
stewardship
measurement

Determining what to measure and how to measure
it is a key step in developing a suitable performance
measurement plan.

6.2.1 What should be measured?

Data collection for key measures, or indicators,

of the performance of the AMS program should

be planned as an integral component of the AMS
program from the outset. In the acute care setting,
the measures can be built into general reporting
in the health service organisation’s performance
framework, against the AMS criterion in the
National Safety and Quality Health Service (NSQHS)
Preventing and Controlling Healthcare-Associated
Infection Standard. A range of measures is
recommended, including!®:

» Structure measures

 Process measures

« Outcome measures

» Balancing measures.

Examples of these measures are summarised
in Table 6.1 and discussed in this chapter. The

measures should be selected according to the specific
context of the AMS program.

Collecting qualitative data is also important for
evaluating program performance (see Qualitative
and other related measures of program activity).

6.2.2 Measurement approaches

The AMS team may be able to use existing
measurement systems, or it may have to develop
operational definitions for AMS measures.
Similarly, data collection and feedback processes

may already exist or may need to be developed.
Many existing resources can be used to design

and use measurement for clinical practice
improvement, including the New South Wales
(NSW) Health publication Easy Guide to Clinical
Practice Improvement’ and online resources from the
Institute for Healthcare Improvement.

Measurement to support process improvement (in
this case, antimicrobial prescribing practice) differs
from measurement to evaluate performance or
measurement for research purposes. Improvement
measures aim to bring new knowledge into daily
practice. Therefore, frequent, small samples during
the process of testing and implementation will be
more useful than infrequent, large surveys. These
will allow the team to see whether changes are
resulting in improvement. For example, Figure 6.1
shows the results of weekly audits of five hospitals’
inpatient records for documentation of the
indication for the antimicrobials prescribed.

Any measurement also needs to be sustainable
(Box 6.1) to ensure that assessments can be
conducted and compared across time. When
indicators are used for public reporting, their
validity, reliability, impact and costs should be
assessed within 1-2 years of implementing quality
measurements and reporting programs.’

6.3 Structure measures

Structure measures for AMS programs ask ‘Are the
right elements in place?’ and ‘Are the resources, lines
of reporting and policies available?

6.3.1 Hospitals

The NSQHS Standards require hospitals to provide
evidence of developing, implementing and regularly
reviewing the effectiveness of their AMS systems.
However, the NSQHS Standards do not prescribe
how this is to be done.!

Structure measures for AMS can support health
service organisations to determine whether the
appropriate governance, workforce and processes,
such as formularies and guidelines, are in place.!*!3
These measures have been used to measure progress
in AMS development in Scotland®** and the United
States.?

A number of resources are available to help
organisations assess the elements of their AMS
program, identify areas for improvement and
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Table 6.1: Measures to evaluate antimicrobial stewardship programs

Type of measure

Questions answered
by the measures

Examples

Structure * Are the right e Self-assessment of the program using a structured tool
elements in place?
» Are the resources,
lines of reporting
and policies
available?
Process e Are our systems Rates and volume of antimicrobial prescribing over
performing as time
planned? Rates of general practice visits, emergency visits or
» Are they effective? admissions for specific conditions
Compliance with prescribing guidelines
Compliance with antimicrobial restriction conditions
Assessment of surgical prophylaxis given for >24 hours
Assessment of appropriateness of prescribing
Assessment of adequacy of documentation of
indication for antimicrobial therapy
Assessment of adequacy of prescription details for
antimicrobial therapy
Outcome * What is the result? Patient outcomes (e.g. infection-related mortality,
length of stay, time to respond to treatment)
Surveillance of antimicrobial resistance (e.g. using
cumulative antibiogram)
Changes in cost, length of stay, antimicrobial
acquisition costs, cost-effective use of pathology
services
Balancing ¢ Are the changes Incidence of adverse drug events (e.g. cardiac toxicity,

causing new
problems?

renal impairment)
Incidence of allergic reactions
Infection-related mortality
Infection-related readmission in 28 days
Rates of surgical site infection

Source: Adapted from Nathwani and Sneddon?

Box 6.1: Eight principles of sustainable measurement

o Seek usefulness, not perfection, in the
measurement

e Use a balanced set of process, outcome

and cost measures

* Keep measurements simple; think

strategically, but in smaller measurable
interventions

+ Use both qualitative and quantitative data

that are ‘fit for purpose’

» Be clear about operational definitions of
the measures

e Measure small, representative samples
e Build measurement into daily work

Set up a measurement team.

Source: Davey!°
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Figure 6.1: Documentation of antimicrobial indication in inpatient records
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Source: NSW Clinical Excellence Commission®

measure improvements over time (see Resources).
They include the Antimicrobial Stewardship
Progress & Planning Tool developed by the NSW
Clinical Excellence Commission®® and the South
Australia (SA) Health Antimicrobial Stewardship
Program Self-evaluation Toolkit. In 2016, the
Transatlantic Taskforce on Antimicrobial Resistance
published a set of core and supplementary

structure and process indicators for hospital AMS
programs'¢, which can also be used by health service
organisations to assess whether they have the
infrastructure and activities to support AMS.

6.3.2 Community

No structure indicators specific to AMS have

been published for aged care homes in Australia.
Internationally, the Centers for Disease Control
and Prevention’s Core Elements of Antibiotic
Stewardship for Nursing Homes'” and Core
Elements of Outpatient Antibiotic Stewardship!®!°
include checklists of requirements for AMS in

aged care homes and primary care. In the United
Kingdom, the Royal College of General Practitioners
has produced an AMS self-assessment toolkit*

that enables general practitioners to assess their
practice and receive advice on strategies to optimise
antimicrobial prescribing in primary care. These
tools could be adapted for use in aged care settings
in Australia.

6.4 Process measures

Process measures play a role in answering questions

such as ‘Are our systems performing as planned?’

and ‘Are they effective?. These measures include

rates of adherence to guidelines, appropriateness

and timeliness of therapy for a given infection, and

rates of prescribing concordant with susceptibility

reporting.

Process measures may be used regularly:

« As part of a quality improvement (QI) cycle

o On an intermittent basis as part of the evaluation
of an AMS intervention

 Asan annual point prevalence survey, such as
the National Antimicrobial Prescribing Survey
(NAPS) for hospitals or the Aged Care National
Antimicrobial Prescribing Survey (acNAPS) for
aged care homes

 As part of continuous surveillance, such as the
National Antimicrobial Utilisation Surveillance
Program (NAUSP).

When instituted as regular audits and reported
back to prescribers, process measures can be
useful instruments to help maintain prescribing
performance at an appropriately high level.

Examples of process measures relating to the quality
of antimicrobial prescribing developed for use in
Australian health settings are in Table 6.2. Data
collection tools are available for many of these
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Table 6.2: Examples of process measures relating to quality of antimicrobial use

developed for Australian healthcare settings

Setting Source Description of specific process measure
Hospital National Quality e« Percentage of patients undergoing specified surgical procedures
Use of Medicines who receive an appropriate prophylactic antimicrobial regimen
Indicators_ e Percentage of prescriptions for restricted antimicrobials that are
for Australian concordant with drug and therapeutics committee—approved
hospitals® criteria
* Percentage of patients in whom doses of empirical aminoglycoside
therapy are continued beyond 48 hours
¢ Percentage of adult patients with community-acquired pneumonia
who are assessed using an appropriate validated objective
measurement of pneumonia severity
¢ Percentage of patients presenting with community-acquired
pneumonia who are prescribed guideline-concordant antimicrobial
therapy
National e Indication documented in medical notes (best practice >95%)
Antimicrobial « Surgical prophylaxis given for >24 hours (best practice <5%)
Prescribing . . -
% + Compliance with guidelines
Survey _
e Appropriateness
All Antimicrobial * Median time to first dose of antibiotics for patients with suspected
healthcare  Stewardship bacterial meningitis, or for actual or suspected severe sepsis
settings Clinical Care « Antibiotic prescribing in accordance with current and peer-reviewed

Standard?®-28

clinical guidelines

¢ Antibiotic allergy mismatch in prescribing

* Documentation of reason for prescribing antibiotics

* Review of patients prescribed broad-spectrum antibiotics

« Surgical antimicrobial prophylaxis in accordance with guidelines
* Timely administration of prophylactic antibiotics before surgery

» Cessation of prophylactic antibiotics after surgery

process measures (see Resources). Internationally,
quality indicators for antimicrobial use in primary
care and disease-specific indicators to assess

the quality of antimicrobial prescribing have

been developed by the European Surveillance

of Antimicrobial Consumption Network.?! The
latter indicators have been adapted and used to
determine acceptable rates of prescribing in general
practices participating in the NPS MedicineWise
Medicinelnsight program.?>2

The development of process measures should
involve multidisciplinary teams to ensure ownership
by relevant clinical groups.?* Reporting and feedback
on process measures should be in a format that can
be readily interpreted and used by clinicians for
QL™ Results should be presented dynamically in the
form of control charts (with control limits) to allow

clinicians and the AMS team to see whether the
process is responsive and to identify improvement
over time.*

6.5 Outcome measures

Outcome measures ask ‘What is the result?’

Although reduction in antimicrobial use is usually
the most easily measured outcome, by itself it may
not indicate improvements in patient outcomes

- arange of safety and quality outcome measures
also need to be monitored. It is also important to
measure economic outcomes, to ensure continued
support for AMS initiatives from the organisation’s
executive.?* McGowan proposes using the four
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main goals of AMS as a basis for categorising
outcomes for AMS programs?:

o Improved patient outcomes

o Improved patient safety

o Reduced antimicrobial resistance (AMR)
o Reduced costs.

Table 6.1 provides examples of outcome measures.

6.5.1 Improved patient outcomes

Improvements in patient care are implicit in the
goals of an AMS program. Indicators of clinical
success associated with AMS programs include
reduced infection-related mortality, length of stay
and time to respond to treatment. Until recently,
little has been reported in the literature to indicate
that the introduction of AMS programs has led to
improvements in these parameters. However, three
recent systematic reviews and meta-analyses of
hospital-based AMS programs have demonstrated
that AMS activities can reduce mortality and length
of stay.3133 Programs that have shown improvement
in clinical outcomes are those that aim to optimise
treatment, not just reduce antimicrobial use.*

Given that there are a number of factors that can
contribute to patient outcomes, it is not possible to
ascribe changes in these parameters solely to AMS
programs. However, process measures that can
reliably be related to improvements in outcomes
may be more readily measured by health service
organisations and may be used as surrogates for
outcome measures.

6.5.2

Improvements in safety can be measured by
surveillance of adverse events associated with
antimicrobial use. For example, a reduction in
Clostridium difficile infection has been a notable
outcome of some AMS programs in hospitals
because this infection is directly related to
overall antimicrobial use and the use of certain
broad-spectrum agents (such as third-generation
cephalosporins, amoxicillin-clavulanate,
clindamycin and fluoroquinolones).> C. difficile
infection rates can also be reduced by implementing
stricter infection control strategies; a number of
studies have demonstrated that a combination
of improving infection control precautions and
reducing overall antimicrobial use can reduce the
incidence of nosocomial C. difficile infections.>>
Qualitative analysis of individual cases of

Improved patient safety

C. difficile can be used for feedback to clinicians on
antimicrobial prescribing that may have contributed
to the development of these infections.

Other indicators of improved patient safety are
lower mortality associated with appropriate
administration of empirical antimicrobial therapy
and fewer antimicrobial adverse events.?3? An
example of the latter may be fewer cases of
vancomycin-induced nephrotoxicity if appropriate
dosing and therapeutic drug monitoring are used
within an AMS program. Similarly, fewer episodes
of hypersensitivity reactions to penicillin given to
patients with documented penicillin allergies may be
expected if the workforce is appropriately educated
to recognise those antimicrobials that are classified
as penicillins.

6.5.3 Reduced resistance

AMS programs aim to improve antimicrobial
prescribing and address the increase in AMR in
health care and the community. Improvements in
resistance rates have been difficult to measure and
ascribe directly to an AMS program because the
causes of resistance are complex and often outside
the control of hospital or community programs.
However, there is increasing evidence indicating
that AMS activities can contribute to a decrease in
AMR'30—33,37

The NSQHS Preventing and Controlling Healthcare-

Associated Infection Standard requires health
service organisations to monitor AMR as an
outcome of the AMS program. Monitoring changes
through an annual cumulative antibiogram is a
useful mechanism for this (see Section 9.6.2 in
Chapter 9: ‘Role of the clinical microbiology service
in antimicrobial stewardship’). Participation in the
national passive Antimicrobial Use and Resistance
in Australia (AURA) Surveillance System offers the
opportunity for ready access to data reports and
antibiograms. As antibiograms can be difficult to
interpret, the involvement of clinical microbiologists
and infectious diseases physicians in the analysis and
use of these data is recommended.

At the national level, the AURA Surveillance System
has been established to provide a comprehensive
and integrated picture of patterns and trends in
AMR, and to improve the understanding of AMR
across Australia. AURA 2016 and AURA 2017 have
reported on antimicrobial use and AMR in human
health in Australia, and provided clinicians and
health service organisations with detailed national
information on AMR rates and antimicrobial use to
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guide improvements in infection control, AMS and
antimicrobial prescribing practices.?%

6.5.4 Reduced costs

Economic outcomes are also important to measure.
A baseline measurement at the outset of a new
program will allow changes to be monitored over
time. 1f reduced system costs can be demonstrated
following the introduction of an AMS program,
managers are able to see the tangible benefits of
investment and may be prepared to resource further
improvements. Comparability of data on the costs
of antimicrobials will be affected by factors such

as changes in procurement contracts, formulary
changes and variations in ordering patterns. These
factors need to be considered when determining
antimicrobial expenditure. Despite this limitation,
this information can be helpful to identify where
dollars are being spent3® and to track any savings
from AMS activities.

The simplest measure is a reduction in medicine
acquisition costs as a result of reduced antimicrobial
use or a switch from an expensive agent to a
cheaper one. This may be a useful argument in
favour of an AMS program with regard to the use of
expensive agents such as antifungal therapies, but

is often a difficult argument to mount for common
antimicrobials because they are generally relatively
inexpensive.

Demonstrating the cost-effectiveness of an AMS
program may be challenging. Savings may be
demonstrated through measures such as early
intravenous-to-oral switching, reduced length of
stay and reduced adverse events. Those savings
can sometimes be extrapolated to the costs of
related downstream events, such as reduced
resistance among local bacterial pathogens,
better cure rates for patients with infections, and
fewer infections as a result of more appropriate
prophylactic antimicrobial use. Measuring cost-
effectiveness requires health economic analyses,
and reports in the literature are mixed in terms of
finding consistent cost savings from AMS program
implementation.***!

6.5.5 AQualitative and other related
measures of program activity

A qualitative evaluation of the AMS program can be
used to inform the AMS team about how well the
program is operating and to identify further areas
for improvement. User acceptance can be measured
directly through surveys or questionnaires for
clinicians; questions might cover awareness of the
program, effectiveness of the interface with the AMS
team and the degree to which the AMS team’s advice
was considered useful. Surveys and questionnaires
can also provide opportunities for the AMS team

to get feedback that can be used to improve the
program. This feedback can also be helpful to assess
the perceptions and attitudes of prescribers to AMR
in order to assess changes in local culture that may
have been influenced by the AMS program.***

In conjunction with this feedback, activity of the
AMS program can also be reviewed by assessing
the number of guidelines written or reviewed,

the number of education sessions delivered, the
number of patients reviewed by the AMS team, the
rate of acceptance of advice within 24 hours, and
the number of audits conducted under the AMS
program each year.

6.6 Balancing measures

As well as measuring improvements in patient safety,
AMS teams should be alert to potential unintended
consequences of AMS interventions. Balancing
measures provide insight into the question of
whether changes might cause new problems. For
example, an implicit goal of AMS programs is

an overall reduction in the volume of prescribed
antimicrobials, because overprescribing is the most
common form of inappropriate use. However, there
may be some concern that this may result in under-
treatment of infection and poorer clinical outcomes.

Changes in prescribing guidelines can have
unexpected outcomes. For example, Bell et al.
described an increase in the rate of acute kidney
injury following a change in prophylactic guidelines
from cephalosporins to gentamicin in orthopaedic
surgery.* Additionally, changes in prescribing as

a result of an AMS intervention may create new
selective pressures on microbial flora, causing
potential new clinical problems, such as the
emergence of new multidrug-resistant strains or
the re-emergence of infections that were previously
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uncommon.® When one antimicrobial is restricted
and replaced with another, the reduction in
resistance to the first class of antimicrobial may be
‘balanced out’ by increasing resistance to the second
class (known as the ‘squeezing the balloon’ effect).*>4¢

Therefore, it is important to ensure that

AMS interventions do not cause unintended
consequences such as increased mortality and
morbidity - for example, higher complication rates,
adverse drug events and higher rates of infection-
related readmission. This can be monitored by
collecting data on balancing measures such as those
listed in Table 6.1.°

6.7 Surveillance of
antimicrobial use

Research indicates that antimicrobial overuse

(that is, antimicrobials being prescribed when not
indicated or being used for longer durations than
required) is common when AMS programs are
absent. Reductions in the volume of prescribing may
be the most immediate effect of an AMS program.3®
Conversely, there are situations in which an increase
in the use of specific antimicrobials may indicate an
improvement in the appropriateness of prescribing
and may be linked to improved patient outcomes.
An example of this is fewer surgical site infections
associated with appropriate prescribing of surgical
prophylaxis.

Ongoing monitoring of antimicrobial use across a
facility, practice, Local Hospital Network or Local
Health District will provide the AMS team with data
to identify issues and effect changes in prescribing.
Surveillance needs to be carried out consistently,
using standard definitions and data-gathering
methods, and ideally analysed in a statistically

valid manner to ensure integrity of the results and
their interpretation. Any significant change should
be investigated to ensure that it is not a result of
inappropriate prescribing. Participation in NAUSP
provides hospitals with information on antimicrobials
prescribed and changes in use over time.

6.7.1 Measuring the volume of
antimicrobial use in hospitals

To standardise the quantification of antimicrobial
use and allow comparisons over time within and
between units and hospitals, it is recommended that
medicine-use data are expressed as a standard unit

of measure. In Australia, defined daily doses per
1,000 occupied bed days (DDD/1,000 OBDs) is used.
The DDD represents the average daily maintenance
dose of an antimicrobial for its main indication in
adults.¥” DDD/1,000 OBDs is the measure used by
NAUSP*, which is part of the AURA Surveillance
System. By participating in NAUSP, public and
private hospitals contribute data on inpatient use of
antimicrobials and receive valuable analyses of these
data in response. NAUSP provides comparative data
by hospital peer group and enables business reports
for local use.

The DDD/1,000 OBDs measure does not account
for patient variability, actual dose administered or
individual patient exposure. And, because DDDs are
based on adult dosing, these measures are not suitable
for determining antimicrobial use in paediatric units.
Other limitations to DDDs are that they do not take
into account the casemix or infection rates for OBDs
in hospitals, and World Health Organization-defined
DDDs often differ from doses used in Australian
clinical practice.

Hospitals choosing to calculate their total or ward-
level antimicrobial consumption figures can use the
AMC Tool: the antimicrobial consumption tool,
which converts numbers of packages or vials into
numbers of DDDs.

National Antimicrobial Utilisation Surveillance
Program

Participation in NAUSP is voluntary. In 2015,

159 acute care hospitals participated (138 public

and 21 private hospitals), representing 100% of
Principal Referral Hospitals, 86% of Public Acute
Group A and B Hospitals and 8% of Public Acute
Group C Hospitals.®® In Private Acute Hospitals, 28%
of Group A and B Hospitals, and 10% of Group C
Hospitals contributed data.

NAUSP reports on the volume of antimicrobial use
in hospitals as DDD/1,000 OBDs in the form of
time-series graphs, including usage rates for specific
antimicrobial classes (using the World Health
Organization Anatomical Therapeutic Chemical
classification system).*® Contributing hospitals
receive bimonthly reports of their antimicrobial

use and comparisons with the average use in
hospitals in the same peer group (Figure 6.2). For
some contributors, usage rates are also reported for
intensive care units. Individual contributors are able
to generate their own reports at any time. Specialty
unit reporting capacity commenced in 2016 for
haematology/oncology and respiratory units.
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Figure 6.2: Examples of graphs of usage rates of glycopeptides and carbapenems for a reporting
hospital and peer group hospitals (three-month moving average)
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The NAUSP annual report includes graphs that At the local level, data from NAUSP can be used to
hospitals can use to compare their total hospital monitor the effect of AMS activities on antimicrobial
and intensive care unit use with other hospitals.** use and to benchmark use against peer groupings.

It also includes analyses of use by state and peer This type of surveillance is useful for monitoring
group. Figure 6.3 shows combined peer group data trends over time. Statistically significant increases
for hospitals in two jurisdictions. Relevant data from  or decreases in antimicrobial use can be investigated
NAUSP are also incorporated into AURA reports, to determine whether they indicate inappropriate
which include comparative data on antimicrobial prescribing. However, peer group data should also
use in Australia and other countries, as well as case consider variations in casemix between hospitals,
studies on the use of NAUSP data to guide AMS as direct comparisons may not be appropriate (see
activities in hospitals.?>* Use of data for benchmarking). The data are useful

for tracking changes in antimicrobial use over time
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Figure 6.3: Total antibacterial use in 38 hospitals in 2015, by peer group
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within one organisation to identify trends, with the
potential to consider whether common changes are
also occurring elsewhere. For example, a change to

a national guideline that recommends higher doses
of vancomycin might result in increased vancomycin
use at a number of hospitals.

Other measures of antimicrobial use

Days of therapy (DOTs) is another method of
collecting data on antimicrobial use.’! DOTs can

be most readily obtained when electronic systems
are used for prescribing. If a patient receives any
dose of the given antimicrobial on a given dayj, it is
counted as 1 DOT. For example, benzylpenicillin and
gentamicin administered on the first day of therapy
contribute 1 DOT for each medicine (a total of

2 DOTs). This method is more robust when dealing
with combined adult and paediatric populations,
because the dose administered is not considered.

Length of therapy (LOT) - the number of days a
patient receives systemic antimicrobials - can also
be used as a measure. It measures the number of
days of treatment a patient receives, regardless of
the number of antimicrobials or doses administered.
Treatment with two different antimicrobials for one
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day will equate to 1 LOT. Both DOTs and LOTs can
be standardised to 1,000 patient days.>'->

6.7.2 Measuring the volume of
antimicrobial use in the
community

Efforts to measure and compare the volumes of
antimicrobials prescribed in the community have
been described by several countries in their annual
reports on surveillance of AMR and antimicrobial
use.>*8 Standardised measures are used to enable
comparisons within and between countries. They
include DDDs per 1,000 inhabitants per day and
numbers of prescriptions or packages supplied per
1,000 inhabitants per day.

Community antimicrobial use in Australia is
published in AURA reports.?>** The data are derived
from the Australian Government Department

of Human Services pharmacy claim records of
prescriptions dispensed under the Pharmaceutical
Benefits Scheme (PBS) and Repatriation
Pharmaceutical Benefits Scheme (RPBS), and the
Drug Utilisation Sub Committee database, and

are presented in time-series graphs (for example,
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Figure 6.4: Volume of antimicrobials dispensed under the Pharmaceutical Benefits Scheme and
Repatriation Pharmaceutical Benefits Scheme, 1994-2015
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Figure 6.4). Information on variation in prescribing
across local areas, states and territories, and
socioeconomic status has been published in the
Australian Atlas of Healthcare Variation.>

6.7.3 Reporting and monitoring use
data at the local level

Antimicrobial use data collected locally, or as part
of state or national data collections, can be used to
monitor use at a local level.

Hospitals

Information on antimicrobial use is generally
available from hospital pharmacy information
systems. Data on inpatient use are obtained from
the volume of ward stock issued, combined with
individual patient issues. They may be reported

monthly, quarterly or annually, preferably as DDDs.

Ward stock use is not generally linked to individual
prescribers, so the data are purely a measurement
of the volume of medicines prescribed in a given
time. Data can be reported for the whole hospital
or broken down into individual ward or division

Chapter 6: Measuring performance and evaluating antimicrobial stewardship programs

information. Data can also be reported by total
antibiotic consumption or by specific antimicrobials
or antimicrobial classes.

Because much of the consumption data cannot

be linked to individual patients, and many agents

are used for a narrow band of indications, large
fluctuations can appear in data for ward populations.
An example of surveillance of antifungal agents

at the ward level is shown in Figure 6.5, which
illustrates monthly amphotericin B use in a large
intensive care unit.

Another limitation to using ward-based data is that
the data are only directly relevant to individual
prescribers if the ward corresponds closely to a
medical or surgical specialty unit (for example, an
intensive care, oncology or haematology unit).

However, with the increasing use of electronic
healthcare records and electronic prescribing
systems, antimicrobial dispensing or administration
data can be linked to prescribers, and more precise
surveillance and feedback are possible. Third-party
AMS software programs are able to collect and
analyse these individualised data and report them
to the AMS team, individual prescribers, units
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Figure 6.5: Amphotericin B use in an intensive care unit
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and relevant committees as an accurate reflection
of antimicrobial use (see Chapter 4: ‘Information
technology to support antimicrobial stewardship’).5°

Despite the limitations, broad-scale surveillance

of antimicrobial use data obtained from hospital
pharmacy information systems can be useful on
many levels. It currently provides the most accurate
indication of which antimicrobials are being used.
Where it brings prescribing trends into focus, it may
allow more time-efficient use of drug use evaluation
resources, so that they are directed towards real
changes in prescribing volumes.

Analysis of ward data over time is especially useful.
Continuous monitoring of facility or ward data
using methods such as time-series charts can help
to identify trends in prescribing, and may signal that
inappropriate prescribing of specific antimicrobials
is occurring. This can act as a trigger for further
investigation, such as drug use evaluation audits

of the antimicrobials used in a ward or unit. Time-
series charts can also be used to identify real
improvements over time. Such charts should ideally
have control limits.

Continuous monitoring of a single facility is of value
in identifying unexpected changes or evaluating

the effect of interventions. Figure 6.6 shows that
employing a dedicated AMS pharmacist had an
immediate effect on the volume of third-generation
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cephalosporins dispensed, as a result of the AMS
pharmacist enforcing compliance with hospital
restrictions.

Time-series charts using generalised additive models
can be useful for monitoring antimicrobial use

data because they can account for a proportion of
the random variation seen in prescribing.®! This

is important because interventions for random
variations waste resources and may affect the
credibility of the AMS program

Community

In Scotland, a strategy of feedback to general
practitioners has been initiated, in which doctors
are made aware of their own prescribing behaviour
relative to that of their peers.®* A similar feedback
strategy is used in Australia by NPS MedicineWise,
using data obtained from the PBS and RPBS, and
from NPS Medicinelnsight for general practitioners
who have agreed to participate in the program.®
Figure 6.7 shows an example of the feedback provided
to prescribers. NPS MedicineWise has also worked
with Webstercare to enable community pharmacists
to create reports on the volumes of antimicrobials
that are typically used for urinary tract infections in
particular aged care homes, and to compare their use
with volumes used in similar homes.

Chapter 6: Measuring performance and evaluating antimicrobial stewardship programs

©


https://www.nps.org.au/medicine-insight
http://www.webstercare.com.au/shop/category/nps-medicinewise-reports

Figure 6.6: Use of third-generation cephalosporins in a 150-bed hospital before and after the
appointment of an antimicrobial stewardship pharmacist, January 2012 to June 2016
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Figure 6.7: Example of individual prescriber feedback in the Medicinelnsight program

Your prescribing of oral antibiotics® in 2013 and 2014

M You M Median of GPs in your RRMA® A 75th/25th percentile

g 2607 Points for reflection

L 2404 .

T > In 2013-14 Australian BEACH GP data, the

5 2207 most commonly prescribed medicines were

S 200+ cephalexin and amoxycillin. Paracetamol was

T 180 the next most commonly prescribed medicine

3__5_3 160 >  GP prescribing accounts for 75% of antibiotic

g._'s 1404 prescriptions ih the comm‘un‘ity.9 -

gg 1204 >  GPs can contribute to minimising antibiotic

52 resistance by avoiding unnecessary antibiotic

a 100+ L L

o prescribing. For example, antibiotics are not

> 80 routinely indicated in the following conditions:

3 60+ *  boils, most will require only incision and

2 401 drainage

g 204 » asymptomatic bacteriuria, except in
pregnancy

O,
* most upper respiratory tract infections
and acute bronchitis.

2013 2014

Year

8

2

BEACH = Bettering the Evaluation and Care of Health; RRMA = Rural, Remote and Metropolitan Areas classification
Source: NPS MedicineWise

Chapter 6: Measuring performance and evaluating antimicrobial stewardship programs

163



6.8 Auditing the quality
of antimicrobial
prescribing

Auditing the quality of prescribing can provide
assurances that the most effective therapy is being
given and that the risk of poor outcomes (including
antimicrobial-related adverse events) is being
reduced.

6.8.1 Auditing prescribing in
hospitals

Dumartin et al. report that hospitals that carry out
practice audits are more likely to achieve a decrease
in total antimicrobial use.*

In the absence of electronic systems to efficiently
report data in real time, the appropriateness of
prescribing can be measured by reviewing patient
notes or using prevalence surveys such as NAPS,
clinical audits as part of a drug use evaluation
program or audits of prescribing indicators.?52665
Data from these surveys can be used by the AMS
team and the AMS committee or the drug and
therapeutics committee to:

o ldentify the appropriateness of prescribing
» Monitor the effectiveness of an intervention

» Provide feedback to prescribers in individual or
group education sessions.

Prevalence surveys

Prevalence surveys are an effective tool to improve
the quality of antimicrobial prescribing. They allow
problem areas to be targeted and enable more
intensive audits, leading to further interventions

to improve prescribing. They are also useful for
measuring the effects of interventions. Such surveys
are most useful when repeated at regular intervals.
Some organisations use prevalence surveys as the
basis of regular antimicrobial rounds, where an
expert group reviews either all patients who have
been prescribed antimicrobials or, more commonly,
patients who have been prescribed restricted agents.

Point prevalence surveys

Point prevalence or ‘snapshot’ surveys have the
advantage of being resource efficient. However, they
can only provide feedback on limited elements of
prescribing in the health service organisation and
may not consistently reflect practice within a unit

or hospital.*®® Point prevalence surveys are usually
carried out at a single site on a single day. The data
are often collected from one data source - the
medication chart. The type of information provided
by these surveys may include the percentage of
patients prescribed antimicrobials, range and
volume of agents prescribed, percentage of restricted
antimicrobials prescribed, number of antimicrobials
per patient, duration of therapy, dosing and

dosage intervals, and time of intravenous-to-oral
switching.®”%8 Prophylactic use can be assessed by
reviewing surgical patients who were prescribed
antimicrobials in the previous 24 hours.

Linking survey information with clinical data
gathered from other sources (such as indication,
prophylaxis or treatment; nature and severity of

the infection; and details of antimicrobial therapy
received) can enable a better assessment of the
appropriateness of prescribing, including prescribing
in accordance with clinical guidelines.®® However,
this type of survey is more resource intensive and
requires input by experienced clinicians to assess
appropriateness.

Serial point prevalence studies conducted at regular
intervals are a practical method for studying hospital
antimicrobial use in the absence of electronic
prescribing. They provide hospitals with baseline
information on current antimicrobial use, from
which specific targets for intervention can be
identified and evaluated in subsequent audits.

One or two point prevalence studies per year has
been suggested as sufficient to provide ongoing
monitoring of antimicrobial use.® (See National
Antimicrobial Prescribing Survey.)

Clinical pharmacists are ideal personnel to collect
data, with an AMS pharmacist coordinating data
collection®® and infectious diseases physicians

or clinical microbiologists involved in assessing
appropriateness.®

In smaller hospitals and private hospitals, data may
be collected by nurses, midwives or infection control
practitioners.

Inviting a unit’s resident medical officer or
consultant to participate in the audit process can be
useful. They can contribute information that may
not be readily available from patients’ healthcare
records, and this process provides opportunities for
them to directly communicate with the AMS team.

Point prevalence surveys can be used to measure
and compare antimicrobial use at multiple sites. The
data can be used to inform local and national audits,
and support prescribing initiatives.®
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National Antimicrobial Prescribing Survey

The Hospital NAPS is part of the AURA Surveillance
System. The Hospital NAPS involves a nationwide
point prevalence study that is conducted each year
during the spring months; the results are published
each year.”07

NAPS gathers nationwide data on the quality of
hospital antimicrobial prescribing and gives feedback,
including benchmark values, to contributors.”®7>
The survey uses standard methods and standard
definitions to enable health service organisations to
compare findings on key indicators against similar
facilities. Table 6.3 shows the NAPS results for key
indicators for all contributors in 2013, 2014 and 2015.

In Australia, hospitals can compare their prescribing
data with recommendations in Therapeutic
Guidelines: Antibiotic.”® NAPS allows comparison
with evidence-based local guidelines, if they vary
from national guidelines, and collects data on
microbiology isolates to allow assessments of
directed therapy. The assessments are judged as:

« Optimal therapy (as per guidelines)

o Adequate therapy (not as per guidelines but a
reasonable alternative)

 Suboptimal therapy (for example, an error with
the prescription, such as a wrong dose)

 Inadequate therapy (it is likely that the pathogen
is not being treated)

o Not assessable (small numbers).

Table 6.3: Results for key antimicrobial prescribing indicators for all contributing

hospitals, 2013-2015

Percentage of total
prescriptions

Percentage change
from 2014 to 2015

Absolute Relative

Key indicator 2013 2014 2015 change* change!
Indication documented in medical notes 70.9 74.0 72.5 -15 -20
(best practice >95%)
Review or stop date documented (best practice >95%) n/a n/a 355 n/a n/a
Surgical prophylaxis given for >24 hours (best 41.8 359 27.4 -85 -24.0
practice <5%)"
Compliance with Compliant with Therapeutic 59.7 56.2 55.9 -0.3 -1.0
guidelines Guidelines: Antibiotic or local (72.2)  (73.7) (70.6)
guidelines®
Noncompliant® 23.0 24.3 23.3 -1.0 -4.0
(27.8) (26.3) (29.4)
Directed therapy n/a 10.4 124 2.0 19.0
No guideline available 11.0 4.6 3.8 -0.8 -17.0
Not assessable 6.3 45 4.7 0.2 4.0
Appropriateness Appropriate (optimal and 70.8 72.3 73.2 0.9 1.0
adequate)** (75.6) (759  (77.0)
Inappropriate (suboptimal and 22.9 23.0 219 -1.1 -5.0
inadequate)** (244) (241)  (23.0)
Not assessable 6.3 47 50 0.3 6.0

Source: Australian Commission on Safety and Quality in Health Care, National Centre for Antimicrobial Stewardship”?

n/a = not applicable

*  Figures represent the change between 2014 and 2015 (2015 percentage minus 2014 percentage).

H e —+

Figures represent the percentage change between 2014 and 2015 expressed as a percentage of the 2014 base year.
Where surgical prophylaxis was selected as the indication (3,404 prescriptions in 2015).
Figures in brackets refer to prescriptions for which compliance was assessable (17,429 prescriptions in 2015). The denominator

excludes antimicrobial prescriptions marked as ‘directed therapy’, ‘not available’ or ‘not assessable’.
** Figures in brackets refer to prescriptions for which appropriateness was assessable (20,929 prescriptions in 2015). The
denominator excludes antimicrobial prescriptions marked as ‘'not assessable’.
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NAPS is designed as a comprehensive point
prevalence study that can be used to gauge the
broad patterns of prescribing within a health service
organisation. This may help identify prescribing
practices that warrant a more in-depth audit. A
carefully considered analysis of the data submitted
to NAPS is presented to participating organisations
in a manner that highlights major issues that are
immediately actionable for that site. A critical role
of NAPS is to focus on useful indicators to help AMS
teams interpret the large volumes of data generated.

In 2015, data were submitted to NAPS by

281 hospitals (213 public, 68 private).”> Data
from the NAPS reports are also published in
AURA reports, providing national data on the
appropriateness of antimicrobial prescribing and
compliance with guidelines in hospitals.?*?

6.8.2 Auditing prescribing in the
community

Community organisations can also collect data

on the quality of antimicrobial prescribing. Two
programs have been specifically developed for use in
general practices and aged care homes.

Medicinelnsight program

The Medicinelnsight program, developed by NPS
MedicineWise, collects detailed patient-level data on
antimicrobial prescribing behaviour from more than
400 general practices across Australia. The program
automatically extracts antimicrobial prescribing and
clinical data from electronic healthcare records and
prescribing software in volunteer practices recruited
to the program. Medicinelnsight links prescriptions

to the indication for which the antimicrobial was
prescribed, which enables broad assessments of
consistency with guidelines. Participating general
practitioners receive reports comparing their
prescribing with other Medicinelnsight practices in
terms of overall rate of prescribing, prescribing for
specific indications, recorded reason for prescribing
and percentage of repeat prescriptions. Figure 6.8
shows an example of feedback provided to general
practitio