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Abstract. Introduction:While there is literature on the implementation and efficacy of antimicrobial stewardship
(AMS) programs in the public hospital setting, there is little concerning their implementation in the private hospital
setting. Resources to guide the implementation of such programs often fail to take into consideration the resource
limitations and cultural barriers faced by private hospitals. In this paper we discuss the main obstacles encountered
when implementing an AMS program at a private hospital and methods that were used to overcome them.

Methods: In 2012, StVincent’s PrivateHospitalMelbourne implemented anAMSprogram thatwas tailored to suit
the requirements and limitations faced by private hospitals. Baseline data was collected to determine areas of priority.
Cultural barriers were overcome by forming relationships between AMS and non-AMS personnel, involving key
clinical stakeholders when developing hospital policies, and having ample support from hospital executives. We also
modified our approach to conventional AMS interventions so that typically resource-intensive projects could be
carried out with minimal resources, such as the restriction of antimicrobials via a two-stage post-prescription review
model.

Results: Through our AMS program, we have been able to implement multiple initiatives including a formulary
restriction, significantly reduce aminoglycoside use, develop hospital guidelines and regularly contribute data to
national surveillance programs.

Conclusion: While there are guidelines available to help develop an AMS program, these guidelines need to be
adapted to suit different hospital settings. Private hospitals present a unique challenge in the implementation of AMS
programs. Identifying and addressing barriers specific to an individual institution is vital.
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Introduction
Antimicrobial resistance has been heralded as one of the
greatest challenges to human health today.1 The indiscriminate
use of antibiotics has led to the development of antibiotic-
resistant organisms which has been associated with increased
morbidity, mortality and healthcare costs.2–4 It is estimated
that up to 50% of antimicrobial courses prescribed in
hospitals overseas and in Australia are inappropriate,1,5 and

there is evidence to support the ability of Antimicrobial
Stewardship (AMS) programs to improve the quality of
antimicrobial use, improve patient outcomes, minimise
resistance,6–9 and reduce excessive antimicrobial prescribing
without worsening patient outcomes.10 In 2012 theAustralian
CommissiononSafety andQuality inHealthCare (ACSQHC)
introduced the AMS criterion in the new National Safety
and Quality in Health Service (NSQHS) Standards.11 This
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required all Australian hospitals, both public and private,
to implement an AMS program in order to meet hospital
accreditation standards.

Despite the abundance of literature on AMS,12 there is
little concerning the implementation of an AMS program in
the private hospital setting. A survey of Australian hospitals13

found that only 4.8% of private hospitals restricted the use
of broad-spectrum antimicrobials versus 93.8% in the
public metropolitan sector. Resources available to guide the
implementation and development of AMS programs5 often
centre around the public healthcare sector and fail to
take into consideration the difference in patient case-mix.
For example, national guidelines often place emphasis on
policies for medical conditions, such as community-acquired
pneumonia, as most public hospital patients (74%) are
admitted for medical treatment.14 In contrast, 41% of private
hospital patients are admitted for surgery and only 38%
admitted for medical treatment.14

Unlike the public hospital, where medical staff work in
speciality teams, in the private healthcare sector medical
specialists admit their own patients and are individually
responsible for their care. Problems may arise in private
hospitals as a result of this difference in workplace dynamics
as long-standing cultures of ‘prescribing etiquette’ are
amplified.15 In an institution that deals predominantly with
doctors at the top of the medical hierarchy, an environment of
autonomous decision-making with regard to prescriptions is
often widely accepted and unchallenged by other healthcare
staff.15 These unwritten rules often lead to an ethos of ‘non
interference’ with prescriptions written by other medical
officers which may result in suboptimal prescribing of
antimicrobials.15

A recent survey of healthcare workers at Australian
private hospitals16 identified the following as attitudes to
AMSwhich could prove to be barriers when implementing an
AMS program in a private hospital: (i) a low proportion of
healthcare staff (nursing staff in particular) being aware of
AMS, (ii) the challenge of making antimicrobial resistance
a relevant local issue among health professionals at the
hospital in which they practice, and (iii) significant
disengagement in issues revolving around antimicrobial use
amongst clinical stakeholders at the hospital, despite formal
endorsement and sponsorship of AMS by the hospital
executive.

Reviews of AMS programs from around the world have
shown that the most successful interventions are those that
have been tailored to local conditions.12 The likelihood
of producing behavioural change in professional practice
improves if interventions are adapted to address institution-
specific barriers and limitations.17,18 Qualitative research in
AMS has largely been performed in public hospital settings;
as such, finding an optimal and sustainable AMS program
model for a private hospital setting and its prescribing
culture presents unique challenges.17 Literature exists which
demonstrates the barriers that may be encountered in the
private hospital system16 and possible methods to overcome
them.19 The aim of our paper is to demonstrate one model for
implementing an AMS program at a private hospital based
upon our experiences.

Methods
Setting

St Vincent’s Private Hospital Melbourne (SVPHM), is a
metropolitan private hospital comprised of three campuses
(Fitzroy, East Melbourne and Kew) with ~400 overnight-stay
beds, 70 day-case beds and eight ICU beds. Medical and
surgical specialties are represented, including cardiothoracics,
neurosurgery and obstetrics. In 2012, SVPHM started the
development of its AMS program.

Development of the AMS committee (AMSC) and AMS
team (AMST)

In preparation for the newAMS criterion in the 2012 NSQHS
standards,11 hospital executives approved funding for the
implementation of an AMS program at SVPHM. Three
infectious diseases (ID) physicians who were already well
known to the institution were selected to participate in the
AMS program on a consultative basis. Together with a
medical microbiologist, pharmacist, nursing representatives
from infection prevention, and executive representatives (the
director of medicine and general nursing director), they
formed the AMS committee (AMSC). The AMSC was
responsible for ensuring compliance with the NSQHS
standards11 with a smaller subgroup, the AMS team (AMST),
being responsible for implementing and directing the
activities of the AMS program. The AMST comprised of the
ID physicians, pharmacist and infection control nurses.While
the AMSCwould meet on a quarterly basis, the AMSTwould
meet regularly to discuss projects.

Following recommendations set out by the NSQHS
standards,11 the AMSC was integrated into the hospital’s
organisational structure and reported to the Infection
Prevention Committee, the Drugs and Therapeutics
Committee and other various groups or committees when
required.

Implementation of an AMS program in the private
hospital system

From the outset, we identified the importance of the program
being inclusive of all healthcare workers, in particular nurses,

Implications
* Antimicrobial stewardship programs need to be
tailored to suit the needs and available resources
of individual institutions.

* Endorsement and support from hospital executives,
involvement of key clinical stakeholders and
awareness of prescribing etiquette is crucial for
successful implementation of antimicrobial
stewardship programs.
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pharmacists, physicians, surgeons and anaesthetists. To
make staff more aware of the presence of the AMST in the
hospital, an AMS bulletin introducing the AMS team and
topics relating to AMS was produced and circulated to all
accredited medical practitioners (AMPs) at SVPHM. Cotta
et al.16 identified the importance of nursing staff in particular
as playing an important role in AMS interventions in private
hospitals. To ensure that nursing staff were educated on
AMS, lectures on AMS were incorporated into the nursing
graduate program, in-house education was held for existing
nursing staff and nursing unit managers engaged to
promote awareness of issues surrounding antimicrobial use.
Prescribers were educated on issues pertaining to AMS to
overcome the barrier of prescribing autonomy. ID physicians
repeatedly attended all medical craft groups (which is a group
of prescribers from that speciality who meet regularly to
discuss issues relevant to their field). Where no craft groups
existed, prescribers were engaged on a one-to-one basis.
When implementing AMS projects, we focused on patient
safety and emphasised the possible ramifications of
inappropriate prescribing to individual prescribers. In this
way, we were able to better engage AMPs in activities and
issues concerning AMS as projects were made more
meaningful to them as individual prescribers. We also
modified our approach to typical AMS interventions so
that projects could be carried out with limited resources.
Cultural barriers, such as a lack of ‘clinician buy-in’ to alter
prescribing practice, were addressed by involving key clinical
stakeholders in the development of hospital AMS guidelines.
This can be seen in the following AMS projects that we have
launched at SVPHM.

I. Restriction of antimicrobials
Guidelines for AMS set out by the ACSQHC5 suggest five

essential strategies for all hospitals (such as monitoring of
resistance and establishing an approval-based formulary
restriction system) and several extra activities that can be
implemented according to local priorities and resources.
While some of these strategies are common to most hospitals,
for example, selective reporting of susceptibility testing
results,13 others are more suited to public metropolitan
hospitals and are less applicable to the limited resources and
structure of the private hospital setting. An example of this
is the establishment of a formulary restriction and approval
system.Whilst widely adopted at public tertiary hospitals and
considered an essential AMS activity, private hospitals often
lack the resources and ability to perform this intervention,
making this type of intervention unsustainable. Furthermore,
preauthorisation and restriction methods come with their
own disadvantages such as a loss of autonomy for prescribers,
being resource-intensive (e.g. the potential need for all-hours
decision support)20 and possibly compromising patient care
if there is a significant delay in the administration of an
antimicrobial.5,21 The impact of restrictive interventions is
also short-lived if used alone.10 Qualitative studies have
found restrictive interventions which limit prescribing via an

approval process are often least favoured by clinical staff.16

Senior physicians, in particular, are more likely to override
recommendations from an approval-based process,22 making
this type of intervention even harder for private hospitals
which mainly deal with medical consultants. To overcome
these barriers at SVPHM, a formulary restriction was
implemented via a two-step post-prescription review model
which has been shown to be sustainable, cost-effective and
easily applied even in the setting of limited resources.23 In
this method, a group of 23 antimicrobials was classified as
‘restricted,’with a subset of those antimicrobials, for example
linezolid and amphotericin B, being further restricted for use
only after approval by an ID physician. In the first stage, if
one of these restricted antimicrobials was dispensed by a
pharmacist, they would alert the AMS pharmacist who
would review the patient individually. In the second stage,
information about the case would be conveyed to the ID
physicians who would then provide immediate feedback
and intervene if required. In this way, patients prescribed
restricted antimicrobials were able to be reviewed by the
AMST in a timely manner without diminishing prescriber
autonomy or creating a barrier to initiating therapy. Thismade
the intervention more acceptable to prescribers and provided
opportunities for face-to-face feedback and education of
prescribers, post-prescription review.22,23 By using a non-
confrontational approach, we were able to encourage
prescribers to engage with AMS practitioners if they had
questions, thereby projecting the image of a facilitator, as
opposed to a policing body.24

II. Development of adult surgical antibiotic
prophylaxis guidelines and reduction
of prophylactic gentamicin
In2013apoint prevalence survey (n= 324)on antimicrobial

use at our hospital was performed as part of the National
Antimicrobial Prescribing Survey (NAPS). It showed that 54%
of all antimicrobials were prescribed for surgical prophylaxis.
Other audits showed a disparity in regimens used for standard
surgical prophylaxis, with a significant proportion of patients
(44%) receiving prophylactic antibiotics beyond 24h.Baseline
usage data also showed that aminoglycoside use at SVPHM
was intrinsically linked to surgical prophylaxis, with 70% of
gentamicin being prescribed for the insertion and removal of
indwelling urinary catheters between 2012 and 2013 (an
indication that essentially does not require an antimicrobial).
Theneed tochange thisprescribingpracticewas spurredonbya
research article in the Medical Journal of Australia which
highlighted the toxicities of gentamicin following 103 patients
who developed severe gentamicin-associated vestibulotoxicity
even if they only received a single low dose.25

Consequently, the development of a local, aminoglycoside-
free surgical antibiotic prophylaxis guideline becamea priority.
While the core of our advice regarding surgical antibiotic
prophylaxis was based on the Therapeutic Guidelines:
Antibiotic,26 the AMST made some alterations based on local
resistance data. Recognising the central importance of

136 Healthcare Infection J. A. M. Loh et al.



‘clinicianbuy-in’ to alter prescribingpractice,whendeveloping
the adult surgical antibiotic prophylaxis guidelines, the AMST
liaised with all speciality craft groups and involved key
prescribing stakeholders to encourage greater acceptance
of the final publication.24,27 The most established craft groups
included specialties such as orthopaedics, internal medicine
and peri-operative physicians, anaesthetics and obstetrics.
Upon its release, formal support of the guidelines from the
medical director was instrumental in giving it credibility, as
well as providing the authority to question prescribers who
chose not to follow either the Therapeutic Guidelines:
Antibiotic26 or the SVPHM surgical antibiotic prophylaxis
guidelines.

Following concerns of toxicity, gentamicin was removed
from all ward medication rooms (with the exception of
theatres) to reduce ‘easy access’ and improve prescribing
accountability as the AMST was alerted each time
gentamicin was dispensed. While this reduced gentamicin
use rapidly, persuasive interventions were also employed to
produce longer lasting effects. A recent Cochrane review
demonstrated that while restrictive interventions produced
immediate significant effects, if used alone, the effects of
these interventions diminish over time whilst persuasive
interventions may produce greater effects after 12 months.10

As part of the educational process, a memo concerning
gentamicin use at SVPHM and its associated toxicities was
written by one of the AMS ID physicians and circulated to all
doctors practicing at SVPHM. Intensive education was
carried out by the AMST with nursing and pharmacy staff
educated to raise awareness of issues surrounding
gentamicin use, whilst the AMS ID physicians would
approach individual prescribers to discuss their use of
gentamicin and suggest alternative antibiotics if needed.

III.Switching from intravenous to oral antibiotics
An early switch from intravenous (IV) to oral antibiotics

has demonstrated several benefits including reduced costs,28

shorter length of stay, improved patient comfort,29 and fewer
complications as a result of IV therapy without negatively
affecting clinical outcome.30 When we implemented a
program to promote the timely conversion from IV to oral
antimicrobials, we employed several strategies including
development of posters with an IV to oral guide, use of
screensavers on hospital computers to remind clinical staff to
check if their patients are eligible to change to oral antibiotics,
and production of lanyard cards for pharmacy staff to guide
the IV to oral decision process. All pharmacists were educated
on how to identify patients who may be eligible to change to
oral antibiotics and were given stickers to place on medical
charts to highlight eligible patients to prescribers. Education
of medical staff was achieved through a memo sent out
by the medical director with the accompanying guideline.
Widespread education of nurses was achieved through the
infection control team who educated ward nurses of the risk
of intravascular line infections and need to change to oral
preparations earlier.

Results
Seven months following the launch of the SVPHM surgical
antibiotic prophylaxis guidelines, adherence to either the
TherapeuticGuidelines:Antibiotic26 or the SVPHMguidelines
for surgical prophylaxis increased from 73% pre-intervention
to 87% post-intervention. The prolonged use of surgical
antimicrobial prophylaxis past 24 h also decreased from 44%
to 38%. However, our sample size was small, with only 60
patients being audited. We expect a larger sample size when
we perform our next whole hospital point prevalence survey
forNAPS2015.Throughour audits and continuedmonitoring
of ‘restricted’ antimicrobials, we also identified that during
surgery it was often the anaesthetists who decided which
surgical antibiotic prophylaxis regimen the patient would
receive as well as duration in many cases. These results
highlighted to us the important role that anaesthetists played in
surgical prophylaxis. As a result, more effort was dedicated to
engaging anaesthetists to champion adherence to surgical
antibiotic prophylaxis guidelines.

The use of prophylactic gentamicin at SVPHM also
significantly decreased following the combination of
persuasive and restrictive approaches to minimise its use. A
comparison of the 12-month period before the intervention to
the 12-month period following the intervention demonstrated
a decrease in gentamicin use to approximately one-third of the
original quantity at the Fitzroy campus (Fig. 1) with a
mean monthly usage of 80mg gentamicin ampoules reducing
from 186� 49 to 58� 33 [mean difference 128 (P < 0.001;
95%CI, 92 – 163)]. In theatres at EastMelbourne and Fitzroy,
where the use of gentamicin would be primarily for surgical
prophylaxis (in particular, for the insertion of indwelling
urinary catheters), the combined number of gentamicin 80mg
ampoules requested for supply fell from 420 ampoules for
the month of August 2012 to 15 ampoules for the month of
August 2014. The use of gentamicin has since continued to
trend downwards, with low rates of aminoglycoside use at
SVPHM being sustained.

Results of other projects, such as the IV to oral conversion
project, are not yet available. However, our continued
participation in NAPS has shown an improvement in the
appropriateness of antimicrobial prescribing, from 60% in
2013 to 73% in 2014.

As a result of the implementation of our AMS program at
SVPHM, we have been able to engage in the following
activities: the development of adult surgical antibiotic
prophylaxis guidelines, minimisation of inappropriate
aminoglycoside use, formulary restriction via a two-stage
prospective audit and feedback model, the development of
guidelines such as the guideline for the screening and
management of perinatal Group B Streptococcus (GBS), the
development of patient information (onGBS, antibiotic use in
the hospital and on antibiotic resistance), and a project to
promote the timely conversion from IV to oral antibiotics. The
AMST has also become a part of the hospital’s support
framework. This has allowed the AMST to be available for
consult when a healthcare provider has a query relating to
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antibiotic use or when new issues surrounding antibiotic use
arise. For example, when there was a query regardingwhether
to introduce a new antibiotic-impregnated product to the
hospital, the AMST was available for consult and provided
evidence-based feedback for its recommendations. Our
hospital also contributes antimicrobial usage data to the
National Antimicrobial Utilisation Surveillance Program
(NAUSP) on an ongoing basis, and participates annually in
NAPS. We are also committed to providing on-going
education to hospital staff members, as well as to members of
the community throughour annual participation inevents such
as Antibiotic Awareness Week.

Discussion
Wehave described the establishment of an AMS program in a
private hospital. This is one of several different approaches
and still in its early development phase. While we have
adopted many approaches commonly employed by AMS
programs, we believe that what makes our approach to AMS
unique is the way in which our AMS program was integrated
into the infection prevention team. This incorporation of the
AMS program into an already well established hospital
division allowed our AMS program to have a greater impetus
in the hospital as we had access to a wider range of contact
networks (whether nursing, clinician or executive) throughout
the organisation.

Most guidelines on implementing AMS programs5,13

focus on resource limitations that a hospital may face (such as
a lack of access to ID physicians or information technology

resources), while limitations faced by cultural barriers are
often overlooked. These cultural barriersmay include a lack of
executive leadership to promote AMS, resistance from
doctors towards AMS guidelines31 and a lack of willingness
from doctors to change their prescribing practices, especially
if it goes against engrained prescribing etiquette. From our
experience to date, these hospital cultural barriers often play a
more significant role than resource limitations in the success of
an AMS program as they determine how well the program is
received by clinical staff and their subsequent support of the
program and its projects.

Early in the program, we identified potential institution-
specific barriers and tailored our AMS program to address
them. The initial formation of strong relationships between
AMS and other personnel was identified as a key factor for the
implementation of an AMS program to be successful. By
choosing ID physicians who were already well known by
medical staff at the hospital, the SVPHM AMS program was
able to benefit from the existing associations the IDphysicians
had with clinicians from other specialties. Similarly, the
integration of the AMS program into already existing
committee structures, particularly the infection prevention
team, allowed theAMSprogram to obtain awider exposure to
hospital staff, particularly nursing staff. Hospital executive
involvement was a crucial driving force in establishing this
AMS program.

We feel that the success of an AMS program is ultimately
dependent on the education of prescribers to influence change
on the prescribing culture of an institution. While many
AMS programs may focus on restricting antibiotics or the
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Fig. 1. Gentamicin usage (number of 80mg ampoules) used at the Fitzroy campus of St Vincent’s Private Hospital
Melbourne: 12-months before-and-after antimicrobial stewardship (AMS) intervention.
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development of policies, if prescribers themselves are not
actively engaged, effects of AMS interventions will most
likely be minimal and short-lived, and efforts may outweigh
the benefits of such interventions.

While there are early signs of significant medical staff
involvement in AMS projects at SVPHM, particularly from
the anaesthetists, there is also some individual resistance.
To what extent this program will need to move to be more
restrictive, for example restriction of selected antibiotics past
48 h, is yet to be determined. However, further education of
different clinical groups will be our main priority. The AMS
program is still evolving as we gain more experience. Results
of audits have highlighted to us areas that we need to focus
on in the future and the need for further audits to review the
success of our projects and interventions. By reflecting on
the results of our initial efforts, barriers encountered, and the
experience of others, we envisage that we will continue to
adapt our methods to develop a program to better suit the
needs (and barriers) encountered in a private hospital.

Conclusion
The primary goal of AMS programs is to improve patient
outcomes by promoting the appropriate use of antimicrobials.
While there are guidelines available to help develop an AMS
program, these guidelines need to be adapted to suit different
hospital settings. Private hospitals present a unique challenge
in the implementation of AMS programs. Identifying and
addressing barriers specific to an individual institution is
vital. By tailoring our AMS program to accommodate the
needs and barriers at our institution, we have managed to
implement several AMS initiatives including restriction of
selected antibiotics via a post-prescription review, significantly
decrease inappropriate aminoglycoside use and develop
several hospital guidelines such as surgical antibiotic
prophylaxis,management of perinatalGroupB Streptococcus
and IV to oral swap over guidelines, which have overall been
well received by medical staff.
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