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Background: Antimicrobial stewardship (AMS) describes a coherent set of actions that ensure optimal
use of antimicrobials to improve patient outcomes, while limiting the risk of adverse events (including
antimicrobial resistance (AMR)). Introduction of AMS programmes in hospitals is part of most national
action plans to mitigate AMR, yet the optimal components and actions of such a programme remain
undetermined.
Objectives: To describe how health-care professionals can start an AMS programme in their hospital, the
components of such a programme and the evidence base for its implementation.
Sources: National and society-led guidelines on AMS, peer-reviewed publications and experience of AMS
experts conducting AMS programmes.
Content: We provide a step-by-step pragmatic guide to setting up and implementing a hospital AMS
programme in high-income or low-and-middle-income countries.
Implications: Antimicrobial stewardship programmes in hospitals are a vital component of national action plans for AMR, and have been shown to signiﬁcantly reduce AMR, particularly when coupled with
infection prevention and control interventions. This step-by-step guide of ‘how to’ set up an AMS programme will help health-care professionals involved in AMS to optimally design and implement their
actions. M. Mendelson, Clin Microbiol Infect 2020;26:447
© 2019 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All
rights reserved.
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Introduction
National action plans to tackle antimicrobial resistance (AMR)
exist in an increasing number of countries [1]. Antimicrobial
stewardship (AMS), a coherent set of actions that promote the
optimal use of antimicrobials in ways that ensure sustainable access
to effective therapy for all in need, is one cornerstone of any national policy, and the foundation of a hospital's antimicrobial
stewardship programme (ASP) to optimize antimicrobial use and
patient outcomes [2,3].
Brieﬂy, the general framework of an ASP has ideally three
components [4,5] (a) There are system prerequisites (i.e. structures). that must be met before implementation (e.g. presence of
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guidelines, AMS team, adequate diagnostic, human and IT resources) (b) What the AMS team wants to improve (i.e. the processes that need to be addressed). must be clearly deﬁned
(recommendations on appropriate use at the patient level, for
example, duration of treatment compliant with guidelines). And
ﬁnally, (c) how the AMS team will achieve these goals must be
planned, that is, the improvement strategies that will be chosen
and tailored based on the identiﬁed determinants and problems
and performed by the team at the professional or institutional level
(e.g. audit and feedback, education).
We present here practical, hands-on general principles on how
to start or optimize an existing hospital ASP. This overview is based
on key guidelines, recommendations and recently published reviews, as well as on the experience of the authors (all AMS experts
in a wide range of settings). We will focus on the ﬁrst 6 months of
programme implementation, with a global perspective (both highincome and low-and-middle-income countries). We assumed here
a scenario where no preparatory phase was possible before being
asked to start an ASP with pre-deﬁned (usually insufﬁcient)
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resources; in the case where a preparation phase is possible, several
steps described here can be performed and negotiated beforehand.
Health systems and human resources to build ASPs will differ
depending on the resource setting, and the general principles and
timelines outlined here will probably need some adaptation to your
own setting. We recognize the signiﬁcant challenges faced in lowand-middle-income countries, many of which have an extreme
paucity of clinically and/or laboratory-trained infection specialists
to lead ASPs. Indeed, although ASPs are usually led or co-led by
prescribing doctors, microbiologists, or pharmacists, a nurse or
community health worker may occasionally take the lead; there is
no ‘one size ﬁts all’ model. Poor laboratory infrastructure or support
to an ASP is not in itself a reason to delay initiating a programme.
Although laboratory support is instrumental in optimizing antibiotic choice, many of the early gains from starting stewardship
activities come from reducing the use of unnecessary antibiotics.
Hence, many antibiotic prescriptions can be stopped, purely on the
basis of lack of clinical indication.
ASPs contribute to medication and patient safety, infection
management, and quality improvement in hospitals, and this
should be reﬂected in the design and reporting structure.
Months 1 and 2dthe planning phase
This initial phase will be ~80% planning, 20% implementation
(but might depend on local factors, such as resources and readiness). We present a stepwise strategy; however, some of these can
be undertaken concurrently.
Be prepared
Get sufﬁcient training on AMS and infection management
As guiding examples, Infectious Diseases Society of America
(IDSA)/Society for Healthcare Epidemiology of America guidance
for AMS leaders exists, a core AMS curriculum for Infectious Diseases (ID) Fellows has been developed by the IDSA, and the WHO
recently issued the AMR health-care professional competency
framework [6e8]. Other, mostly freely available, educational resources for all health professionals already exist (Box 1). Try to
Box 1
A selection of useful freely available educational resources on
antimicrobial stewardship and related topics

E-learning and Massive Online Open Courses (MOOC)
ECDC Directory
https://ecdc.europa.eu/en/
publications-data/directoryguidance-prevention-and-control/
training-antimicrobial-stewardship
https://www.futurelearn.com/
Antimicrobial Stewardship:
courses/antimicrobial-stewardship
Managing Antibiotic
Resistance
Antimicrobial Stewardship: A
https://openwho.org/courses/AMRcompetency-based approach competency
Antimicrobial Stewardship for https://www.mooc-list.com/course/
Africa
antimicrobial-stewardship-africafuturelearn
Other resources
E-Book [25]
http://www.bsac.org.uk/
antimicrobial-stewardship-fromprinciples-to-practice-e-book/ebookdownload/
Center for Infectious Diseases http://www.cidrap.umn.edu/asp
Research and Policy
JAC-AMR database
http://bsac-jac-amr.com/jac-amrresources/

avoid ‘single person failure’dexpanding training to at least one
other professional. All role players should understand the systems
approach to AMS [9].
Prepare your toolbox
Antimicrobial stewards need practical resources/tools at their
disposal (a selection is presented in Box 2). Do not hesitate to re-use
and adapt existing resources for endorsement by your hospital,
which will lead to greater recognition and ownership by clinicians.
Look for support
Seek advice from more expert stewardship teams or existing
mentorship/observership programmes in other hospitals in your
region/country, and share tools/resources/experiences that already
exist [9]. Visiting established ASP and attending AMS ward rounds
can provide insight into ASP development and implementation.
Developing formal relationships within hospital networks or between small and large facilities might also be useful.
Be familiar with existing AMS core elements
Core elements and items of any hospital ASP have been published (Table 1) [10], enabling goal-setting and negotiation with
your hospital director. Do not wait for all elements to be in place in
your hospital before starting your ASP.
Be familiar with national/regional regulation and requirements
Regional or national regulatory stewardship frameworks may
already exist in your country [9,11]. Understanding these will
strengthen your hand in motivating your hospital administrator to
adopt core elements/items mentioned above. Countries with hospital accreditation frameworks will have information around
structure and deliverables (e.g. Australian, French, Canadian and US
standards) [9,11e16].
Box 2
A selection of useful resources for antimicrobial stewards

Resources  http://ecdc.europa.eu/en/healthtopics/Healthcareassociated_infections/guidance-infection-preventioncontrol/Pages/guidance-antimicrobial-stewardship.aspx
 http://www.infectiologie.com/fr/toolbox.html
 http://www.ateams.nl
 https://www.reactgroup.org/toolbox/
 http://www.bsac-arc.com
Guidance  https://www.nice.org.uk/guidance/ng15
 https://www.safetyandquality.gov.au/our-work/
healthcare-associated-infection/antimicrobialstewardship/book/
 https://ec.europa.eu/health/amr/sites/amr/files/amr_
guidelines_prudent_use_en.pdf
 https://www.isid.org/education/guide-to-infectioncontrol-in-the-healthcare-setting/
 Guidelines for the prevention and containment of
antimicrobial resistance in South African hospitals [48]
 Implementing an antibiotic stewardship program:
guidelines by the Infectious Diseases Society of America
and the Society for Healthcare Epidemiology of America
[49]
 Antibiotic stewardship in low- and middle-income
countries: the same but different? [50]
 Strategies to enhance rational use of antibiotics in
hospital: a guideline by the German Society for Infectious
Diseases [51]
 Antimicrobial stewardshipda practical guide to
implementation in hospitals [52]
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Assess the local situation
Observe and look at existing data
Understand your local situation; you may, for example, use a
SWOT (Strengths, Weaknesses, Opportunities, Threats) matrix to
help you do so in a structured way.
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- Learn how the system is organized: governance structures,
laboratory capabilities and current stewardship initiatives.
- Become familiar with ‘prescribing etiquette’ and the culture of
each department [17], including emergency departments,
where the majority of empiric prescribing occurs.

Table 1
Core elements and checklist items for global hospital antimicrobial stewardship programmes
Core element

Checklist item

Senior hospital management leadership towards
antimicrobial stewardship

- Has your hospital management formally identiﬁed AMS as a priority objective for the institution and included it in
its key performance indicators?
- Is there dedicated, sustainable and sufﬁcient budgeted ﬁnancial support for AMS activities (e.g. support for salary,
training, or information technology support)?
- Does your hospital follow any (national or international) stafﬁng standards for AMS activities (e.g. number of fulltime equivalent per 100 beds for the different members of the AMS team)?
- Does your hospital have a formal/written AMS programme/strategy accountable for ensuring appropriate
antimicrobial use?
- Does your hospital have a formal organizational multidisciplinary structure responsible for AMS (e.g. a committee
focused on appropriate antimicrobial use, pharmacy committee, patient safety committee or other relevant
structure)?
- Is there a health-care professional identiﬁed as a leader for AMS activities at your hospital and responsible for
implementing the programme?
- Is there a document clearly deﬁning roles, procedures of collaboration and responsibilities of the AMS team
members?
- Are clinicians, other than those part of the AMS team (e.g. from the ICU, Internal Medicine and Surgery) involved in
the AMS committee?
- Does the AMS committee produce regularly a dedicated report which includes, for example, antimicrobial use data
and/or prescription improvement initiatives, with time-committed short-term and long-term measurable goals/
targets for optimizing antimicrobial use?
- Is there a document clearly deﬁning the procedures of collaboration of the AMS team/committee with the infection
prevention and control team/committee?
- Do you have access to laboratory/imaging services and to timely results to be able to support the diagnosis of the
most common infections at your hospital?
- In your hospital are there, or do you have access to, trained and experienced health-care professionals (medical
doctor, pharmacist, nurse) in infection management (diagnosis, prevention and treatment) and AMS willing to
constitute an AMS team?
- Does your hospital offer a range of educational resources to support staff training on how to optimize antimicrobial
prescribing?
- Do the AMS team members receive regular training in antimicrobial prescribing and AMS?
- Is a multidisciplinary AMS team available at your hospital (e.g. more than one trained staff member supporting
clinical decisions to ensure appropriate antimicrobial use)?
- Does your hospital support the AMS activities/strategy with adequate information technology services?
- Does your hospital have an antimicrobial formulary (i.e. a list of antimicrobials that have been approved for use in a
hospital, specifying whether the drugs are unrestricted, restricted (approval of an AMS team member is required)
or permitted for speciﬁc conditions)?
- Does your hospital have available and up-to-date recommendations for infection management (diagnosis, prevention and treatment), based on international/national evidence-based guidelines and local susceptibility (when
possible), to assist with antimicrobial selection (indication, agent, dose, route, duration) for common clinical
conditions?
- Does your hospital have a written policy that requires prescribers to document an antimicrobial plan (includes
indication, name, dosage, duration, route and interval of administration) in the medical record or during order
entry for all antimicrobial prescriptions?
- Does the AMS team review/audit courses of therapy for speciﬁed antimicrobial agents or clinical conditions at your
hospital?
- Is advice from AMS team members easily available to prescribers?
- Are there regular infection-focused and antimicrobial-prescribing-focused ward rounds in speciﬁc departments in
your hospital?
- Does your hospital monitor the quality/appropriateness of antimicrobial use at the unit and/or hospital-wide
level?
- Does your AMS programme monitor compliance with one or more of the speciﬁc interventions put in place by the
AMS team (e.g. indication captured in the medical record for all antimicrobial prescriptions)?
- Does your hospital monitor antibiotic susceptibility rates for a range of key bacteria?
- Does your hospital monitor the quantity of antimicrobials prescribed/dispensed/purchased at the unit and/or
hospital-wide level?
- Does your AMS programme share hospital-speciﬁc reports on the quantity of antimicrobials prescribed/dispensed/
purchased with prescribers?
- Does your AMS programme share facility-speciﬁc reports on antibiotic susceptibility rates with prescribers?
- Are results of audits/reviews of the quality/appropriateness of antimicrobial use communicated directly with
prescribers?

Accountability and responsibilities

Available expertise on infection management

Education and practical training

Other actions aiming at responsible antimicrobial
use

Monitoring and surveillance (on a continuous
basis)

Reporting and feedback (on a continuous basis)

Abbreviations: AMS, antimicrobial stewardship; ICU, intensive care unit.
Adapted from Pulcini et al. [10].
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- Analyse currently available antimicrobial consumption (quantity/volume), quality/appropriateness of use and resistance data.
This information is critically important to plan your priority
clinical areas, drugs, activities for your programme. If unavailable, plan to collect some data on a small scale to start.
o Antibiotic consumption is generally expressed for adults as
daily deﬁned doses with a denominator such as ‘per 1000
bed-days’ [18,19]. Dosing in children is highly age- and
weight-dependent, so days of therapy is often used, and may
also be a metric used for adults in some countries. This information is generally available from pharmacy dispensing
programmes and electronic health records. Although less
reliable and valid, purchasing data can be used.
o Antimicrobial appropriateness can be based on guideline
compliance, or if guidelines are not available, on key elements
of the prescription (e.g. choice based on likely or known
pathogen, dose, charted indication). Quality of prescribing can
be focused on target antimicrobials or target infections (e.g.
community-acquired pneumonia) [20e23]. Hospital-wide
point prevalence surveys are labour intensive to undertake
but provide meaningful data for all antimicrobials across all
clinical areas; WHO guidance is available on this topic [18].
However, targeted point prevalence surveys or smaller audits
can be meaningful even with small sample sizes (e.g. 20e30
patients).
o For antimicrobial resistance, understanding the prevalence
and risk groups for methicillin-resistant Staphylococcus
aureus, extended-spectrum b-lactamase-producing Gram
negative organisms, resistant Candida species will assist in
empiric guideline (including surgical prophylaxis) development. Enlist the support of the microbiology department (if
available) to generate an antibiogram (Box 2).

Meet the people
A good situational analysis needs a meet-and-greet to introduce
yourself and your team to all the signiﬁcant stakeholders in your
hospital. Depending on the setting, this may include combinations
of clinical prescribers (ID specialists, intensivists, general physicians, surgeons, and/or other specialists), microbiologists, pharmacists, nurses, infection prevention and control practitioners,
quality-of-care/patient-safety teams, hospital management, medical heads of departments, and information technology experts.
Impart to them the need for a hospital-wide ASP, primarily focusing
on appropriateness of use and patient safety. Presenting meaningful data at this meeting will help (e.g. antibiotic resistance data
from the hospital, surgical prophylaxis audits, or guideline
compliance).
It is important to:
- listen to their needs
- understand barriers and enablers to appropriate antibiotic use
- invite them to suggest stewardship interventions for their
setting and
- explain that after this planning phase, you will present a plan of
action in the coming months.
Try to identify one champion per department to help you
implement the ASP in their setting. Choose an ‘early adopter’
type of person, who is a good leader, respected and trusted by
their peers. Strong support from senior hospital leadership is
critical.

Set up an AMS team and committee
The team
The core operational team of health-care professionals (led by
the clinical leader) will implement the stewardship strategy, with
daily contact and frequent meetings while working on the front
lines. The stewardship committee is a distinct, larger, formal
organizational structure that also includes other relevant professionals and administrators [10].
The team's composition will vary depending on availability and
context. Many low-and-middle-income countries do not have
clinical pharmacists, ID specialists, or specialist physicians,
intensivists or surgeons to create an AMS workforce [24]. Ideally, a
multidisciplinary team that includes all the expertise needed to
implement an ASP (prevention, diagnosis and treatment of
infection (management) and stewardship expertise) is built. In
high-resource settings, it might include an ID specialist, clinical
pharmacist and microbiologist; some teams might include an
infection prevention and control practitioner, whereas in other
hospitals, distinct infection prevention and control and AMS
teams will work closely together [10]. Team members must
display excellent communication and interpersonal skills. In
resource-limited settings or small hospitals, the team may
comprise less specialized practitioners such as general physicians,
non-clinical pharmacists, or fewer members; start small and try to
build a more comprehensive team going forward, potentially coopting expertise from larger hospitals or regional bodies. The
role of nurses should be considered [25]. As indicated in Table 1,
the team will identify a clinical leader, and deﬁne roles, procedures of collaboration and responsibilities of members. The clinical
leader should have clinical credibility, and strong leadership and
communication skills.
Work as a team
Deliver consistent recommendations to gain credibility and
show that all members (including the junior ones) can be trusted
[26e28]. Traceability of actions and transparent communication
are crucial. Prescribing etiquette varies across health-care settings,
and prescribing behaviours and the ability of non-prescribers such
as pharmacists to impact on decisions made by senior clinicians are
limited by professional dynamics. You may need to enlist a senior
clinician (commonly an ID specialist) to help as a negotiator.
ID consult service and stewardship interventions
If a hospital already has an ID consult service, it is important that
it works in harmony with the ASP, with agreed upon, consistent
recommendations, and clearly deﬁned roles/responsibilities from
the outset.
The committee
A constituted committee, which sets and coordinates the ASP/
strategy, can either be stand-alone or embedded into another
committee structure (e.g. drug and therapeutics, infection control,
clinical management, patient safety) [10]. Invite all champions and
relevant stakeholders (see above) and meet regularly (e.g. every
2 months). The presence of a senior hospital executive who has
both authority and a discretionary budget can be instrumental in
achieving endorsement for key initiatives. Try to involve ‘consumers’ in committees as this assists with programme planning,
canvassing patient perceptions, and reviewing materials and toolkits [29].
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Start designing your action plan
The stewardship committee should write a context-speciﬁc action plan and accompanying charter, reviewed after the ﬁrst few
months, and adapted depending on progress. The charter should
include ASP objectives, role players, in-scope and out-of-scope
activities, risks, metrics and timelines. It should be signed off by
all stakeholders to signify broad agreement. A menu of interventions that have some evidence-base for impact on AMR can
be selected and tailored to the local resources, determinants of the
problem and barriers/facilitators [4,30]. There is no magic bullet.
Here are a few tips:
 Be familiar with the basics of implementation science and
quality improvement [9,25].
 Start small and adopt easy targets, that is, interventions that
have a very high chance of success and are easy to implement
(low-hanging fruit), and do get help from the enthusiastic
champions.
 Create demand and make yourself useful, providing addedvalue for clinicians to make their life easier. Focus discussions
on patient care/outcomes, for example, systematic advice on
complex infections (e.g. positive blood cultures), which may
make the restrictive measures that are required, more
acceptable.
 Be persistent, it will take a couple of years (three to ﬁve usually)
to have a fully running ASP.
 Although not the primary aim, it may be beneﬁcial to also target
costly antimicrobials from the start, as you are likely to show a
signiﬁcant decrease in costs, that will help convince your hospital management that your ASP is a success. Do not exclusively
focus on costs, however, as savings expectedly diminish over
time.
If your committee is very large, consider forming dedicated
working parties to address individual interventions, with regular
feedback on updates. Enlist other key stakeholders as necessary
(e.g. anaesthetists or surgeons).
Monitoring and evaluating your ASP
Select a set of measures (ideally structure, process and outcome
measures) adapted to the interventions you are planning to
implement [31]. Selection for reporting may differ, depending on
your target: prescribers, AMS committee or hospital management.
An example is presented in Table 2.
Monitoring must be feasible, because you need time for analysis,
strategic planning and reporting. Some data can be monitored using extracts from existing IT systems, if available, such as pathology,
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microbiology or electronic medical management. Other data will
require manual auditing. Simple manual measurement, often using
quality improvement methods, is very achievable and rewarding,
so do not wait for an IT solution to start monitoring. Try to select
measures for which data collection is straightforward and routine
as part of the AMS service, for example, post-prescription review
data.
When you are able to report to prescribers: (a) have real-time
feedback, as delayed feedback impacts very little on practice; and
(b) include both explicit targets and an action plan [32]. Your
strategy can be modiﬁed as results of your implementation activities progress.

Months 3 and 4dearly implementation phase
This period is ~40% planning, 60% implementation.

Get more expertise on implementation science and quality
improvement
Some resources
Implementation science is deﬁned as the study of methods and
strategies to promote the uptake of interventions that have proven
effective into routine practice, with the aim of improving population health, whereas quality improvement is a systematic approach
to making changes in processes that lead to better patient outcomes; more specialized publications exist [30,33,34]. Enlist help
from colleagues such as Quality improvement teams who use
implementation science in daily practice [35]. The Institute for
Healthcare Improvement has a suite of tools and worksheets to
assist with the planning [36].

Stepwise approach
Plan your ASP around the targets that you identiﬁed during your
situational analysis. Assess intervention impacts, trying to understand why it did or did not work, and adapt accordingly, increasing
scale, while tailoring the intervention to the setting, its speciﬁc
barriers and enablers. Celebrate and advertise successes and make
them those of your partners rather than your own, they will make
people less reluctant to accept your interventions, and will foster
ongoing and future collaboration. Feedback should be worded
differently depending on the audience and it should be concise but
demonstrate the value of the programme.
Adopt the right culture-appropriate communication attitude:
non-judgemental, friendly, respectful and helpful. People must feel
they can trust you and that you make their life easier.

Table 2
Example of a set of measures within the antimicrobial stewardship programme
Measure

Data collection method

Feedback to
prescribers

Reporting to hospital
management

Number of AMS committee meetings per year (S)
Proportion of prescribers who have participated in educational sessions on infection
management and AMS (S)
Number of times the electronic guidelines have been consulted (P)
Proportion of restricted antimicrobials with post-authorization by the AMS team (P)
Proportion of antibiotic prescriptions compliant with guidelines for a speciﬁc
infection (O)
Quantity of antimicrobials prescribed, in Deﬁned Daily Doses or Days-of-Therapy (O)

Manual
Manual

No
No

Yes
Yes

Automated
Automated
Manual (e.g. pointprevalence survey)
Automated

No
No
Yes

No
Yes
Yes

Yes

Yes

Abbreviations: AMS, antimicrobial stewardship; S, Structure measure (What we need to have in place); P, Process measure (What we are doing); O, Outcome measure (What
we are achieving).
All measures are reported back to the AMS committee.
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Where to start?
Plan a hospital-wide communication strategy
Probably the most important planning will be the ‘branding’ of
your ASP in your hospital, tailored to local resourcesdfor example,
grand round, a web page on your hospital intranet with links to
important resources or guidelines, a local mobile app, or even a
simple poster. Use any hospital media and communications staff.
Overcommunicate, rather than the opposite.
Identifying patients prescribed antimicrobials
When feasible, put a system in place to rapidly identify when an
antimicrobial is prescribed; having details on the indication, dose,
route of administration and duration is also desirable. In highincome settings with electronic prescribing or with electronic
approval systems, this may occur in real-time, whereas in low-andmiddle-income countries, delayed manual review of an antimicrobial order is a more common scenario.
Which interventions?
Some general principles, adaptable to your context.
- It is often more acceptable to start with persuasive and educative measures.
- Do not put too much energy into education and guidelines, as
their impact is usually modest (they are necessary but not sufﬁcient), especially if knowledge is not the main barrier to
appropriate prescribing. Re-use and adapt existing guidelines or
educational resources.
- Carefully consider feasibility of introducing an IT system to
support your programme [37,38].
- Consider early restrictive measures if there are mandatory requirements in your region/country, or if there is speciﬁc use that
needs rapid correction [39]; the initial focus is often on
restricted antibiotics (post-authorization) and reduced durations of treatment.
- Give systematic advice on optimization of the diagnostic process
(thorough history and clinical examination, investigations and
imaging when appropriate), including optimizing blood culture
technique and interpretation of positive cultures [40,41].
- Start ward rounds in high prescribing departments, involving
your selected champions and the clinicians managing the patients; give real-time feedback on prescriptions and contextualized teaching; ensure that everyone on the rounds has a voice
and becomes involved in the discussions, to transfer of skills.
Team members bring their own expertise to an ASP, and all have
an important role to play.
- Surgical prophylaxis (indication, choice, timing, duration) is
low-hanging fruit.
- Be available to clinicians, for advice on request.
Months 5 and 6dimplementation and monitoring
This period is ~70% implementation, 30% monitoring, analysing
and reporting.
Continue all actions previously discussed
Present your action plan to the antimicrobial stewardship
committee
The stewardship team should now have designed a mature action plan. Present it for discussion and validation to the committee.
Review the action plan on an annual basis.

Present your core set of measures to the hospital management
Hospital management buy-in for the ASP is critical from the
start. Ideally, each party commits itself to a set of actions, with
corresponding measures and targets. Review periodically.
Include carefully selected, achievable measures (Table 2) that
are relevant to hospital management. Promising to decrease antibiotic resistance (e.g. the prevalence of third-generation cephalosporin-resistant Escherichia coli bacteraemia) is a risky
commitment, as it depends on multiple, difﬁcult to control factors,
for example, admission of high-risk patients and infection prevention and control measures; moreover, impacting resistance
through AMS and other measures can be a long-term goal
commonly with a time lag of several (usually 2e5) years. Manage
expectations; the quantity of antimicrobial prescriptions is likely to
decrease by at least 10%e20% during the ﬁrst 2 years, but will then
probably reach a plateau; however, discontinuing the ASP will
bring antimicrobial use back to its pre-intervention level.
ASPs require sufﬁcient and sustained funding. Here are some
tips to accrue extra resources from your hospital management for
an understaffed programme.
- Build a business case [42,43]. Try to demonstrate cost savings
(e.g. reduced length of stay, reduced antimicrobial costs, or
reduction in antimicrobial adverse events).
- Present the programme as a patient safety initiative; including a
patient story might also be very meaningful to executives.
- Avoid over-promising to mitigate executive expectations
regarding savings. Costs may not be entirely in your control (e.g.
an outbreak of a drug-resistant pathogen, or a drug shortage).
- Benchmark your ASP to other programmes and use the existing
literature to highlight stafﬁng needs and motivate for more
human resources [44e47]. Use your set of measures to
demonstrate this.
- Be persistent.

Present your data to prescribers and clinical staff
Give feedback on antimicrobial use, both appropriateness and
quantity (and resistance data if available) in selected wards and/or
units. Dashboards or quality control charts are useful tools.
Benchmarking units/wards can create a healthy competition for
quality improvement.
Build up your implementation programme slowly, ensuring
focused action on low-hanging fruits and key problem areas.
This may include expanding the range of interventions with a
mix of persuasive and restrictive actions. Communicate early
successes.

Conclusions
We have brieﬂy summarized the main steps to developing a
hospital ASP. Many of the recommendations can be adopted by
ASPs that are already in their early phases, or if yours is not
working, can be used as a helpful guide to where things may be
going wrong. We hope that you will ﬁnd this overview useful. Good
luck!.
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