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Chapter 11: Role of the pharmacist and pharmacy services in antimicrobial stewardship

Key points
• Pharmacists play a key role in
antimicrobial stewardship (AMS) in
hospitals, aged care homes and the
community.
• A pharmacist with experience and training
in AMS performs an important leadership
role and is an important resource for
the AMS team. In some health service
organisations, the AMS pharmacist may
lead the AMS program.
• Ideally, the AMS pharmacist should
be an experienced clinical pharmacist
with expertise in antimicrobials and the
therapeutic management of infectious
diseases.
• The AMS pharmacist is in a position to
promote the uptake and implementation
of the National Safety and Quality Health
Service Preventing and Controlling

11.1 Introduction
All pharmacists have a role in antimicrobial
stewardship (AMS), whether they work in hospitals,
aged care homes or the community. This input
is essential to the success of AMS programs
(see Section 2.3 in Chapter 2: ‘Establishing and
sustaining an antimicrobial stewardship program’).1-4
The pharmacist’s roles and responsibilities can
encompass activities at the individual patient level
and at the system level.2,3,5-12 At the patient level, the
pharmacist’s role may include:
• Optimising antimicrobial therapy by
recommending an appropriate antimicrobial,
dose regimen and duration of therapy
• Recommending intravenous-to-oral switching
• Therapeutic drug monitoring
• Instructing patients and their families and carers
on appropriate use of antimicrobials.
At the system level, the pharmacist’s role may
include planning and implementing AMS programs
and other initiatives that encourage appropriate
antimicrobial use.
This chapter outlines the role of pharmacists
providing clinical or dispensary services to people
in the community, hospital and aged care homes.
It also describes the roles of designated AMS
pharmacists and pharmacy managers.

Healthcare-Associated Infection Standard
and the Antimicrobial Stewardship Clinical
Care Standard as part of routine patient
care.
• Studies in hospitals have shown that
pharmacists’ interventions, including
routine reviews of antimicrobial
prescriptions, can improve the appropriate
use of antimicrobials and reduce costs.
• In addition to clinically reviewing and
dispensing antimicrobial prescriptions,
community pharmacists should educate
patients and carers about the appropriate
use of antimicrobials.
• Pharmacists providing home medication
reviews or residential medication
management reviews can also contribute
to AMS activities.

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.

11.2 Pharmacists and
antimicrobial
stewardship
Pharmacists providing clinical or dispensary services
to patients have an important role in supporting
AMS activities, regardless of the setting they work
in (see Activities in different settings). This includes
responding to the requirements of the National
Safety and Quality Health Service (NSQHS)
Preventing and Controlling Healthcare-Associated
Infection Standard and promoting the uptake
of the Antimicrobial Stewardship Clinical Care
Standard as part of routine patient care.13 Reviewing
antimicrobial therapy, and providing information and
feedback to prescribers about optimal antimicrobial
prescribing are key roles, and all pharmacists need to
have the skills to perform these tasks.14

Chapter 11: Role of the pharmacist and pharmacy services in antimicrobial stewardship257

11.2.1 Activities in different settings
Studies in hospitals have shown that pharmacists’
interventions improve appropriate antimicrobial
use and reduce costs.15-17 Typical interventions
are patient-specific recommendations on therapy;
the implementation of policies, education and
therapeutic drug monitoring; and participation
in AMS ward rounds. Hospitals with pharmacistmanaged aminoglycoside or vancomycin therapy
had 6.7% lower death rates and 12.3% shorter
length of stay than hospitals that did not have
such a program.18 A study in the United States
demonstrated that pharmacists can provide
cost-saving interventions and can implement
AMS programs in hospitals that have limited
infectious diseases (ID) resources. Two years after
implementing a pharmacist-driven antimicrobial
program without the support of an ID physician, one
organisation had saved an estimated US$355,000.15
The implementation of a 24-hour pharmacistcoordinated AMS service in a community hospital
reduced antimicrobial expenditure from US$14.46
per adjusted patient day to US$11.22 per adjusted
patient day after 12 months.19
The roles of community pharmacists in AMS and
the opportunity for them to contribute to AMS
have recently been articulated by the International
Pharmaceutical Federation.9 In addition to
clinically reviewing and dispensing antimicrobial
prescriptions, community pharmacists can educate
patients and carers about using antimicrobials
appropriately. Pharmacists providing medication
management reviews can also contribute to AMS
activities. In Scotland, specialist AMS pharmacists
work across hospital and community care, and
have a role in activities designed to influence the
prescribing behaviour of general practitioners.20
AMS pharmacists in England are considered leaders
in implementing AMS interventions across the
primary care and hospital sectors.21 In Australia,
Local Hospital Networks (LHNs) or Local Health
Districts (LHDs), and Primary Health Networks may
be able to identify opportunities through integrated
care programs to implement strategies similar to
those overseas.
The following sections include examples of how
pharmacists can support AMS in different healthcare
settings. For further details on the roles of pharmacy
managers and AMS pharmacists, see Pharmacy
managers and Roles of antimicrobial stewardship
pharmacists.
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Hospitals

Pharmacists can support AMS in hospitals in the
following ways.
Review and assessment:
• Review prescribed antimicrobials for their
appropriateness (for example, choice, dose, route,
frequency, duration; history of allergies and
adverse drug reactions to antimicrobials; drug
interactions) and, if necessary, refer or intervene
(for example, contact prescriber to discuss)
• Conduct subsequent reviews at 48 hours, on the
documented review date, on transfer to another
ward and on discharge
• Where applicable
–– recommend switch from intravenous to
oral therapy, or appropriate therapeutic
substitution(s)
–– review antimicrobial susceptibility results
and provide advice (for example, streamlining
therapy to narrow-spectrum agents, changing
therapy if the microorganism is resistant)
–– notify prescriber if multiple antimicrobials
that have overlapping spectrums of activity are
prescribed
–– review therapeutic drug monitoring results for
antimicrobials and provide advice
• Regularly review antimicrobials that are kept on
ward imprest and in the pharmacy to limit access
to restricted antimicrobials.
Supply and access:
• Ensure the adequate supply of, and timely access
to, antimicrobials.
Counselling and advice:
• Counsel patients and their families or carers on
the appropriate use of antimicrobials
• If appropriate, provide advice to prescribers of
antimicrobials
• Act as liaison between the AMS team or AMS
pharmacist and clinicians to advise on optimising
the use of some antimicrobials (for example,
colistin, fosfomycin).
Monitoring and feedback:
• Contribute to surveillance activities (for
example, the National Antimicrobial Prescribing
Survey and National Antimicrobial Utilisation
Surveillance Program)
• Support or lead drug use evaluation studies,
or quality audits, and provide feedback on
antimicrobial use
• Provide relevant feedback to the AMS pharmacist
and team.

Chapter 11: Role of the pharmacist and pharmacy services in antimicrobial stewardship

Participation:
• Participate in health promotion and infection
prevention measures (for example, Antibiotic
Awareness Week)
• Participate in relevant committees (for example,
drug and therapeutics, medication safety,
infection control) and advise on the use of
antimicrobials at the facility
• Contribute, where appropriate, to the
development of antimicrobial prescribing
guidelines and algorithms
• Lead or participate in AMS research.
Promotion and advocacy:
• Promote the use of the Antimicrobial Stewardship
Clinical Care Standard
• Advocate appropriate documentation relating
to antimicrobial prescribing (for example, start
dates, stop or review dates, indications)
• Promote hand hygiene and other relevant
infection prevention measures
• Advocate that formulary restrictions and practice
guidelines are followed.
Education:
• Educate prescribers and others about the optimal
use of antimicrobials.
This list was compiled from statements published by
the Society of Hospital Pharmacists of Australia2 and
the American Society of Health System Pharmacists
Council on Pharmacy Practice.6
Aged care homes

Pharmacists can support AMS in aged care homes in
the following ways.
Review and assessment:
• Review prescribed antimicrobials for their
appropriateness (for example, choice, dose, route,
frequency, duration; history of allergies and
adverse drug reactions to antimicrobials; drug
interactions) and, if necessary, refer or intervene
(for example, contact prescriber to discuss)
• Conduct subsequent reviews at a documented
review date
• Question the need for antimicrobial prescriptions
that are for long-term or chronic use (for
example, for several months).
Supply and access:
• Ensure the adequate supply of, and timely access
to, antimicrobials.

Counselling and advice:
• Counsel patients and their families or carers on
the appropriate use of antimicrobials
• If appropriate, provide advice to prescribers of
antimicrobials.
Monitoring and feedback:
• Contribute to surveillance activities (for example,
the Aged Care National Antimicrobial Prescribing
Survey)
• Monitor antimicrobial use within the facility,
and provide feedback and reporting to facility
executives (for example, on antimicrobial use for
urinary tract infections).
Participation:
• Participate in health promotion and infection
prevention measures (for example, Antibiotic
Awareness Week)
• Participate in relevant committees (for example,
medication advisory committee) and advise on
antimicrobial use at the facility
• Develop, support and maintain antimicrobial
guidelines, algorithms, formularies and policies
for the facility.
Promotion and advocacy:
• Promote the use of the Antimicrobial Stewardship
Clinical Care Standard
• Advocate appropriate documentation relating
to antimicrobial prescribing (for example, start
dates, stop or review dates, indications)
• Promote the safe disposal of unwanted
antimicrobials (for example, through the National
Return and Disposal of Unwanted Medicines
[NatRUM] program)
• Promote hand hygiene and other relevant
infection prevention measures
• Promote and advise on immunisation (for
example, influenza vaccination).
Education:
• Educate prescribers and others about the optimal
use of antimicrobials.
Community

Pharmacists can support AMS in the community in
the following ways.
Review and assessment:
• Review prescribed antimicrobials for their
appropriateness (for example, choice, dose, route,
frequency, duration; history of allergies and
adverse drug reactions to antimicrobials; drug
interactions) and, if necessary, refer or intervene
(for example, contact prescriber to discuss)
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• Question or investigate the need for
antimicrobials that are for long-term or chronic
use (for example, for several months)
• Question individuals who return with a repeat
prescription after a long period, at which point
the original infection would be expected to be
resolved
• Assess the need for over-the-counter products
containing antimicrobials when providing
primary care advice to consumers and, if
appropriate, refer them to their general
practitioners
• Recommend alternatives to antimicrobials when
antimicrobials are not indicated (for example,
analgesics or decongestants for viral infections).
Supply and access:
• Ensure the adequate supply of, and timely access
to, antimicrobials.
Counselling and advice:
• Counsel patients and their families or carers on
the appropriate use of antimicrobials
• If appropriate, provide advice to prescribers of
antimicrobials
• Advise patients to correctly dispose of unused
antimicrobials
• Advise patients on the symptomatic management
of coughs, colds and influenza.
Monitoring and feedback:
• If possible, monitor antimicrobial use and provide
feedback to prescribers.
Participation:
• Participate in health promotion and infection
prevention measures (for example, Antibiotic
Awareness Week).
Promotion and advocacy:
• Promote the use of the Antimicrobial Stewardship
Clinical Care Standard
• Promote the safe disposal of unwanted
antimicrobials (for example, through the
NatRUM program)
• Promote hand hygiene and other relevant
infection prevention measures
• Promote and advise on immunisation (for
example, influenza vaccination) and access to
vaccination services.
Education:
• Educate prescribers and others about the optimal
use of antimicrobials.
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Home medicines reviews and residential
medication management reviews

Pharmacists can support AMS in medication
management reviews in the community sector in the
following ways.
Review and assessment:
• Review prescribed antimicrobials for their
appropriateness (for example, choice, dose, route,
frequency, duration; history of allergies and
adverse drug reactions to antimicrobials; drug
interactions) and, if necessary, refer or intervene
(for example, contact prescriber to discuss)
• Question or investigate the need for
antimicrobials that are for long-term or chronic
use (for example, for several months) and take
action if use is inappropriate.
Supply and access:
• Ensure the adequate supply of, and timely access
to, antimicrobials.
Counselling and advice:
• Counsel patients, and their families or carers
about the appropriate use of antimicrobials
• If appropriate, provide advice to prescribers of
antimicrobials.
Monitoring and feedback:
• If applicable, monitor antimicrobial use and
provide feedback to the facility’s executive.
Participation:
• Participate in health promotion and infection
prevention measures (for example, Antibiotic
Awareness Week).
Promotion and advocacy:
• Promote the use of the Antimicrobial Stewardship
Clinical Care Standard
• Promote the safe disposal of unwanted
antimicrobials (for example, through the
NatRUM program)
• Promote hand hygiene and other relevant
infection prevention measures
• Promote and advise on immunisation (for
example, influenza vaccination) and access to
vaccination services.
Education:
• Educate prescribers and others about the optimal
use of antimicrobials.
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11.2.2 Pharmacy managers
Pharmacy managers in hospital and community
pharmacy practice have an important part to play in
supporting AMS activities.
Hospitals

In the hospital setting, the pharmacy manager or
their nominee has an important role in:
• Establishing communication and collaboration
between the pharmacy workforce, microbiology
and ID services, and the infection prevention and
control service
• Maintaining the health service organisation’s
formulary
• Supporting the activities of relevant committees
(for example, drug and therapeutics committee,
medication advisory committee) in evaluating
antimicrobials for inclusion in the organisation’s
formulary
• Ensuring the effective implementation of
antimicrobial restriction systems
• Monitoring and reporting on antimicrobial use
• Ensuring that enough priority is given to the
AMS program, including a suitable pharmacy
workforce.
Different organisational models for AMS programs
are in place in Australian hospitals. The AMS
pharmacist generally has multiple lines of direct and
indirect reporting and communication. These may
include reporting to the heads of the departments
of pharmacy, ID or infection prevention and
microbiology, or to the chair of the AMS committee.
Leadership responsibility for AMS generally resides
with the pharmacy, ID or clinical microbiology
department.
Community and aged care homes

Pharmacy managers in community pharmacy and
those responsible for the provision of services to
aged care homes can set up processes to ensure that:
• Antimicrobial prescriptions are reviewed for
appropriateness (that is, the most appropriate
agent, dose, frequency, duration and indication),
and checked for drug interactions, allergies and
previous adverse drug reactions
• Antimicrobial prescriptions are written in
line with prescribing policy (for example, the
requirements of the Pharmaceutical Benefits
Scheme and the Repatriation Pharmaceutical
Benefits Scheme, or health service organisation
policy)

• Antimicrobial prescriptions are correctly
documented in the patient’s dispensing history13
• Antimicrobial use is regularly monitored, and
feedback is provided to prescribers and the
management of aged care homes.
Pharmacists should consider whether there is still
a clinical need to fill all prescriptions presented –
for example, original and repeat prescriptions that
are presented for dispensing several months after
they were written (when it would be expected that
the original infection would have resolved), or
prescriptions for long-term use (for example, for
several months). Such prescriptions should only be
dispensed if the pharmacist is satisfied that the use is
appropriate. If not, there should be discussion with
the prescriber.
Community pharmacy is an important site of
community education and activities for AMS in
primary care because of the ease and frequency
of the public’s access to community pharmacists
compared with other clinicians.9 Community
pharmacy managers are ideally placed to educate
– or set up processes to educate – patients, carers
and the pharmacy workforce about appropriate
antimicrobial use, the problem of antimicrobial
resistance (AMR), and infection prevention
strategies.
It should be routine practice that consumers who
have been dispensed antimicrobials, or their carers,
are22:
• Counselled on the correct administration and
storage of antimicrobials and the duration of
therapy
• Informed of any potential adverse reactions
or drug interactions – for example, between
rifampicin and hormone contraceptives – and
how to manage them
• Offered access to consumer medicines
information and other written information
(if appropriate), with the opportunity to ask
questions
• Advised not to keep any unused antimicrobials,
but to return them to a pharmacy for disposal.
In the pharmacy, processes should also be in place
to ensure that antimicrobials are dispensed safely
and in a timely manner, and stored and disposed of
appropriately (for example, through the NatRUM
program).
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In Australia, pharmacy services to aged care homes
are mostly provided by community pharmacies and
pharmacists providing residential medication
management reviews. Managers of those services
should foster good communication and
collaboration between pharmacy staff, the general
practitioner, and the facility’s executive and
workforce to ensure optimal antimicrobial use. They
can also lead or enable processes to:
• Set up and maintain an antimicrobial prescribing
policy or formulary
• Review antimicrobial prescribing and
antimicrobial use regularly
• Educate the workforce, residents, and their
families and carers about using antimicrobials
appropriately.
Pharmacists who pack dose administration aids for
aged care homes can also identify inappropriate use,
such as long-term continuation of therapy, and
follow such use up with the prescriber.23

11.2.3 Roles of antimicrobial
stewardship pharmacists
The main roles of an AMS pharmacist are to lead the
AMS program or collaborate with the AMS program
leader and others to coordinate the activities of the
health service organisation’s AMS program. More
and more pharmacists are taking the lead role in
hospital and community AMS programs, especially
where there is no on-site ID physician or clinical
microbiologist.15,21,24
Most of the evidence for the roles of AMS
pharmacists is from the hospital sector, and the
roles described relate mainly to hospitals with an
on-site pharmacy service. However, these roles can
be adapted by health service organisations that do
not have an on-site pharmacy (for example, small
hospitals, community health services and aged care
homes), and by LHNs/LHDs or hospital groups
establishing an AMS program across several sites.
Depending on demand, the AMS pharmacist may
be full time or part time, and may have a role across
the LHN or LHD. In the latter situation, the AMS
pharmacist may be responsible for supporting a
range of AMS activities across several hospitals and
community services (see Case study 2.1 in Chapter 2:
‘Establishing and sustaining an antimicrobial
stewardship program’). At the individual hospital
level, AMS pharmacists may provide clinical
services to patients in addition to contributing to
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AMS program activities.25 Other models include
incorporating AMS activities into the roles and
responsibilities of the pharmacist responsible for
drug use evaluation (DUE) studies or the quality use
of medicines.
In small hospitals or aged care homes, the
pharmacist providing services may also be
responsible for AMS. Where there is no pharmacist
on site, AMS support may be provided by the LHN/
LHD AMS pharmacist or the AMS pharmacist at the
regional hospital (see Case study 2.1 in Chapter 2:
‘Establishing and sustaining an antimicrobial
stewardship program’ and Case study 3.1 in
Chapter 3: ‘Strategies and tools for antimicrobial
stewardship’). Regardless of the various roles and
responsibilities, it is important that enough time and
resources are provided for pharmacists to support
AMS activities.1,26
Other roles and responsibilities of pharmacists with
direct responsibility for AMS activities are discussed
in Sections 11.3–11.8. These may provide a basis
for a position description for an AMS pharmacist
working across various settings.

11.3 Leadership
AMS pharmacists should show leadership in the
AMS program, and advocate the implementation
of activities that aim to improve the prescribing
and quality use of antimicrobials. This may include
being involved in health promotion and awareness
campaigns (such as Antibiotic Awareness Week)
and representing the health service organisation in
forums relating to AMS.
Leadership may also include leading the AMS
program in community-based health services or
small hospitals, and providing leadership or expertise
at the LHN/LHD, state or territory, or national
level. AMS pharmacists should also support the
pharmacy workforce and other clinicians on issues
related to the local AMS program – for example, by
resolving differences of opinion about antimicrobial
prescribing practices or when there is a failure to
comply with restrictions.27
AMS pharmacists should keep abreast of the current
literature on AMS and new or revised prescribing
guidelines, and advise the AMS committee on new
interventions and guideline revisions.
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11.3.1 Promoting uptake and
compliance with national
standards for antimicrobial
stewardship
The AMS pharmacist can promote the uptake or
implementation of the Antimicrobial Stewardship
Clinical Care Standard as part of routine patient
care.13
The AMS pharmacist should play a key role in the
health service organisation’s efforts to implement
and evaluate an AMS program that meets the AMS
criterion in the NSQHS Preventing and Controlling
Healthcare-Associated Infection Standard.28 They
should be familiar with the requirements for AMS
in the standard, and work with the AMS committee
to ensure that evidence demonstrating compliance
is available and that its currency is maintained. A
number of Resources are available to assist health
service organisations to implement the NSQHS
Standards.

11.3.2 Developing and maintaining
antimicrobial guidelines
The AMS pharmacist should work with the
microbiology, ID and other departments to develop
and maintain:
• Antimicrobial prescribing guidelines, including
unit protocols (for example, guidelines for
antimicrobial use for febrile neutropenia)2,6,11 (see
Section 3.2 in Chapter 3: ‘Strategies and tools for
antimicrobial stewardship’)
• Policies for therapeutic drug monitoring of
antimicrobials (for example, aminoglycosides,
glycopeptides, azole antifungals), and training
for clinicians about safe and effective dosing
practices27
• Access to the latest versions of Therapeutic
Guidelines: Antibiotic29 and endorsed local
prescribing guidelines, both hard copy and
electronic.

11.4 Expert advice
AMS pharmacists can provide expert advice to assist
in individual patient care or for AMS more generally.

11.4.1 Providing expert advice to
clinicians, patients and carers
AMS pharmacists can advise other pharmacists and
prescribers on the management of antimicrobial
therapy in individual patients. The advice may
be on the choice, dose, route and duration of
antimicrobial therapy.1,2,6 Dose optimisation – based
on individual patient characteristics, causative
organisms, the site of infection, pharmacokinetic
and pharmacodynamic characteristics of the
antimicrobial, and therapeutic drug monitoring –
has been cited as an important part of AMS1 and
one that AMS pharmacists are well placed to advise
on. Prospective review of antimicrobial orders and
timely follow-up with the prescriber by an AMS
pharmacist can reduce inappropriate antimicrobial
prescribing and improve clinical outcomes.1,7 AMS
pharmacists can also assess those cases that require
input from clinical microbiologists or (AMS) ID
physicians.27
Providing expert advice includes informing senior
management and relevant medical units about the
AMS program and activities within the organisation
and, where applicable, counselling patients or their
carers on the appropriate use of antimicrobials (see
Community and aged care homes).

11.4.2 Participating in antimicrobial
stewardship ward rounds
AMS pharmacists in hospitals should actively
participate in ward rounds with the AMS team.
Their inclusion has been shown to decrease
antimicrobial consumption and expenditure.17,30,31
This may include regular rounds in units with
complex antimicrobial management issues, such
as intensive care or haematology units27, as well
as reviews of individual patients referred to the
AMS team or identified by the AMS pharmacist.
The latter may include patients who have been
prescribed specific antimicrobials, who are receiving
therapy not supported by microbiological tests or
who have documented treatment failure.30 Where
information technology systems are available,
patients may be identified through electronic clinical
decision support systems and electronic healthcare
records (see Section 4.2.3 in Chapter 4: ‘Information
technology tools to support antimicrobial
stewardship’).32-35
During the ward round, the pharmacist and the AMS
team should review the patient’s microbiological,
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pathology and diagnostic imaging results, and the
medicines prescribed (see Section 3.4 in Chapter 3:
‘Strategies and tools for antimicrobial stewardship’).
The AMS pharmacist can provide expert advice
relating to the ongoing management of the patient’s
antimicrobial therapy.

11.4.3 Initiating point-of-care
interventions
AMS pharmacists can play a leading role in
implementing policies and activities that promote
safe and appropriate antimicrobial use at the
point of care at the bedside or in the community
pharmacy (see Section 3.5 in Chapter 3: ‘Strategies
and tools for antimicrobial stewardship’). These
interventions are able to be performed in health
service organisations where there are no on-site ID
or clinical microbiology services.24,36 Interventions
include:
• Streamlining therapy to narrow-spectrum
agents when culture and sensitivity results are
available1,25
• Identifying therapy to which the targeted
microorganism is resistant24,36
• Therapeutic substitution of antimicrobials25
• Dose optimisation
• Antimicrobial stop orders25
• Promoting switching from intravenous to oral
antimicrobials, when this is safe and appropriate
for the patient1,27,37
• Supporting systems for obtaining and recording
approvals for restricted antimicrobials, such as
mandatory order forms, or telephone or online
approval systems1,38
• Notifying prescribers of multiple antimicrobials
with overlapping spectrums of activity
• Developing and disseminating clinical decision
support tools, such as antimicrobial dosing cards
for common infections, or facilitating their
uptake into electronic systems.
An appropriately trained AMS pharmacist, working
within their scope of practice, may be involved in
ordering laboratory diagnostic tests relating to the
management of infection in a patient (for example,
therapeutic drug monitoring for vancomycin,
aminoglycosides and azole antifungals), or may
have the authority to approve the use of restricted
antimicrobials. The pharmacist may also use, or
provide input into the application of, tests for
acute-phase reactants such as C-reactive protein
and procalcitonin in monitoring and potentially
decreasing the duration of antimicrobial therapy.
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11.5 Formularies and
approval systems
Restricted formularies and antimicrobial approval
systems are effective in improving antimicrobial use
(see Section 3.3 in Chapter 3: ‘Strategies and tools
for antimicrobial stewardship’). AMS pharmacists
can support and help to maintain the organisation’s
antimicrobial restriction systems by:
• Participating in the management of the
antimicrobial formulary (for example,
reviewing the evidence for the inclusion of new
antimicrobials in, or the deletion of existing
antimicrobials from, the formulary)
• Reviewing and approving or declining requests
for restricted antimicrobials; where an ID
physician is available, the pharmacist may refer
more complex or non-standard requests to the
physician, thereby performing a ‘triage’ process
for requests for restricted antimicrobials
• Updating the medicines formulary and
antimicrobial prescribing guidelines in line
with decisions of the drug and therapeutics
committee or medication advisory committee (for
example, updating information and alerts within
clinical decision support systems for electronic
prescribing, dispensing and antimicrobial
approval systems; see Chapter 4: ‘Information
technology to support antimicrobial stewardship’)
• Educating and supporting other pharmacists
who provide the clinical and dispensary services
to enforce antimicrobial prescribing programs
and policies, and to encourage compliance
with prescribing guidelines2,6 (for example,
providing advice, with support from the AMS
team, if clinicians wish to prescribe outside the
guidelines25)
• Monitoring compliance with the organisation’s
antimicrobial prescribing policies (see Chapter 6:
‘Measuring performance and evaluating
antimicrobial stewardship programs’), and liaising
(where appropriate) with clinical microbiologists,
ID physicians and other relevant individuals.

11.6 Monitoring
antimicrobial use and
evaluating interventions
Pharmacy data can inform local and national AMS
programs (see Chapter 6: ‘Measuring performance
and evaluating antimicrobial stewardship programs’).
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AMS pharmacists should generate and collate
reports on antimicrobial use for the AMS team;
the drug and therapeutics, medication advisory
and infection control committees; health service
organisation executives or administrators; and the
heads of clinical units. The reports may include:
• Regular reports of antimicrobial use and
expenditure from pharmacy records, such as total
use, use of restricted antimicrobials, or use of
specific antimicrobial groups at the hospital or
clinical unit level
• Hospital antimicrobial use rates (for example, in
defined daily doses per 1,000 occupied bed days)
compared with relevant peer group averages
for hospitals participating in the National
Antimicrobial Utilisation Surveillance Program,
or state or territory surveillance programs.
AMS pharmacists may also be involved in activities
to assess and improve the quality of antimicrobial
use, such as:
• Point prevalence or quality improvement surveys
– the National Antimicrobial Prescribing Survey
(NAPS), the Surgical NAPS or the Aged Care
NAPS
• DUE studies and audits of a specific antimicrobial
or group of antimicrobials against Therapeutic
Guidelines: Antibiotic29 or endorsed local
prescribing guidelines – for example, indications
for prescribing, sensitivity to the antimicrobial,
use as empirical therapy versus treatment, doses
prescribed, duration of therapy
• Measuring and monitoring indicators, including
structure, process, outcome and balancing
measures
• Local or collaborative projects, such as those
organised by states, territories or the National
Centre for Antimicrobial Stewardship.
If possible, the AMS pharmacist should also be
actively involved in leading, coordinating or
participating in research and practice development
activities relating to AMS.27 The AMS pharmacist
should be encouraged and supported to publish
the results of AMS initiatives in peer-reviewed
publications and to present at conferences.27

11.7 Liaison
AMS pharmacists can facilitate interaction
between the pharmacy and the microbiology or ID
departments.27 Liaising with other departments and
committees on behalf of the pharmacy department

or AMS service is an important role for AMS
pharmacists (Table 11.1).2,6
Pharmacists responsible for AMS can liaise with
colleagues and AMS experts through professional
organisations (see Section 1.5 in Chapter 1:
‘Evidence for antimicrobial stewardship’).

11.8 Education
Pharmacists with AMS roles will need specific
training, and can also train other clinicians.

11.8.1 Antimicrobial stewardship
education for pharmacists
Pharmacists working in the community, aged
care homes and hospitals are encouraged to
complete continuing professional education on
managing common infections, using antimicrobials
appropriately and reducing the risk of AMR.
NPS MedicineWise provides a range of tools and
resources for pharmacists to develop and maintain
these skills, such as national case studies and
pharmacy practice reviews (see Appendix A).
Specialist AMS pharmacists should be experienced
clinical pharmacists with expertise in antimicrobials
and the therapeutic management of infectious
diseases.25,27 Postgraduate training in ID or AMS
and the ability to effectively interact with senior
clinicians are highly desirable attributes for an
AMS pharmacist.25,39 Skills or knowledge in quality
improvement and interventions that influence
prescriber behaviour are also desirable.
Formalised training programs and courses for
pharmacists to specialise in AMS in Australia
are limited. Most AMS pharmacists have gained
their knowledge and expertise through onthe-job training with ID physicians and clinical
microbiologists, or with pharmacist mentors.
However, educational opportunities – from
seminars and university units to online courses – are
increasingly becoming available to help Australian
pharmacists to improve their knowledge and
skills in ID and AMS (see Appendix A). Guidance
on knowledge and skills required for AMS leaders
has been published and can be used by individual
pharmacists to identify gaps in their knowledge and
practice (see Chapter 5: ‘Antimicrobial stewardship
education for clinicians’).40

Chapter 11: Role of the pharmacist and pharmacy services in antimicrobial stewardship265

Table 11.1: Pharmacy liaison with departments and committees within a health service
organisation
Department or
committee

Liaison activity

Microbiology,
infectious
diseases and other
departments

•
•
•
•
•
•
•
•
•

Maintaining antimicrobial formularies
Introducing new antimicrobials
Monitoring for unexpected changes in antimicrobial use patterns
Developing policies related to AMS activities11,25
Managing antimicrobial shortages and out-of-stock occurrences
Managing the supply of unregistered antimicrobials
Updating hospital antimicrobial prescribing guidelines
Describing changes in antimicrobial sensitivities
Developing antibiograms

Committees and
management

•
•
•
•
•

Reporting on antimicrobial use
Communicating results from prescribing audits and DUE studies
Ensuring compliance with national standards
Communicating outcomes of specific AMS intervention strategies
Participating in relevant committees, such as the
–– AMS committee or the antimicrobial subcommittee of the drug and
therapeutics committee25, for which the AMS pharmacist may provide
secretarial support
–– infection prevention and control committee25
–– medication safety committee

Information
technology

• Being involved in advising on the functional specifications and
implementation of electronic decision support systems for AMS
• Developing standard reports on antimicrobial use
• Developing alerts/reports from EHR systems that identify patients for review33
• Developing and maintaining alerts within EHRs or clinical decision support
software systems to target inappropriate prescribing32
• Developing and maintaining order sets, order forms and dose-checking alerts
in electronic medication management systems32
• Developing tools to communicate and record AMS recommendations and
interventions32

AMS = antimicrobial stewardship; DUE = drug use evaluation; EHR = electronic healthcare record
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11.8.2 Pharmacists’ role in education
The AMS pharmacist’s role in educating clinicians
and consumers may involve:
• Educating clinical staff and students on
the principles of appropriate antimicrobial
prescribing and AMS, the AMS criterion in the
NSQHS Preventing and Controlling HealthcareAssociated Infection Standard, the quality
statements in the Antimicrobial Stewardship
Clinical Care Standard, and the concept of
AMR2,27
• Informing prescribers about antimicrobial
prescribing guidelines and policies, including
educating junior doctors during their orientation,
reinforcing information at roster changes, and
presenting results of clinical audits and DUE
studies in forums such as medical teaching
rounds27
• Using active educational techniques, such
as academic detailing, which uses one-onone education sessions with clinicians7,41(see
Chapter 5: ‘Antimicrobial stewardship education
for clinicians’)
• Providing feedback to clinicians and hospital
executives on the results of prescribing audits
and measurement of indicators (see Chapter 6:
‘Measuring performance and evaluating
antimicrobial stewardship programs’)
• Educating and providing information to
consumers, patients and carers (see Chapter 7:
‘Involving consumers in antimicrobial
stewardship’).
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Resources
Pharmacists and antimicrobial
stewardship
• Society of Hospital Pharmacists of Australia:
Antimicrobial Stewardship – Prevent and reduce
infections and antimicrobial resistance fact sheet
• International Pharmaceutical Federation: Fighting
Antimicrobial Resistance: The contribution of
pharmacists
• Royal Pharmaceutical Society: The Pharmacy
Contribution to Antimicrobial Stewardship
• Royal Pharmaceutical Society: Antimicrobial
resistance and stewardship
• Society of Infectious Diseases Pharmacists:
Resources
• American Society of Health-System Pharmacists:
ASHP Statement on the Pharmacist’s Role in
Antimicrobial Stewardship and Infection Prevention
and Control

Education
• Training and educational resources for
pharmacists: see Appendix A
• Royal Pharmaceutical Society: Infection and
Antimicrobial Stewardship: Expert professional
practice curriculum

Other resources
• Infectious Diseases Specialty Practice Stream,
facilitated by the Society of Hospital Pharmacists
of Australia
• National Return and Disposal of Unwanted
Medicines program
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Appendix A: Examples of training and
educational opportunities for AMS
pharmacists
Setting

Institution

Course type

Australian

National Centre for Antimicrobial
Stewardship

AMS seminars for specific professionals

Society of Hospital Pharmacists of
Australia

Introduction to Infectious Diseases Clinical
Seminar

NPS MedicineWise

Online learning modules relating to
antimicrobial use, case studies and pharmacy
practice review audits

Monash University

Accredited unit in Infectious Diseases
Pharmacotherapy

Society of Infectious Diseases
Pharmacists, USA

Antimicrobial Stewardship Certificate
programs for:
• Acute care
• Long-term care

Stanford University, USA

Antimicrobial Stewardship: Optimization of
Antibiotic Practices

European Society of Clinical
Microbiology and Infectious Diseases

Various AMS training courses

British Society for Antimicrobial
Chemotherapy, University of Dundee
and Future Learn

Massive Open Online Course (MOOC)
– Antimicrobial Stewardship: Managing
Antibiotic Resistance

International
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