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2021): a scoping review

Fiona Barry'", Olive Murphy?, Anthony P. Fitzgerald', Eilis J. O'Reilly’ and Maura P. Smiddy’

Abstract

Background In 2009, the Strategy for the Control of Antimicrobial Resistance in Ireland (SARI) Hospital Antimicrobial
Stewardship (AMS) Working Group published guidance on antimicrobial stewardship in hospitals. These were the first
guidelines outlining the rationale for AMS in Irish hospitals and healthcare institutions. The aim of this scoping review
is to evaluate the progress of AMS implementation in Ireland and align the findings with the 2009 SARI Hospital AMS

Working Group guidance recommendations.

Methods Systematic searches were conducted in four electronic databases (PubMed, CINAHL, Embase, Web of
Science) and five targeted websites for grey literature. Titles and abstracts were screened independently by two
reviewers and all authors reviewed full-text publications. Studies were mapped into at least one of four predefined
recommendations, (A) Structure and Organisation of Antimicrobial Stewardship, (B) Roles and Responsibilities

for Prescribers, (C) Antimicrobial Stewardship Interventions and (D) Recommendations for non-acute Residential
Healthcare Institutions. These recommendations will be used as a framework for the outcome of interest in this
scoping review.

Results The search yielded 544 peer reviewed papers, of which 29 were included and 327 grey reports, of which 24
were included. Most articles (n=46) were mapped to categories A and C. Findings in category A highlight inadequate
staffing and the need for greater investment in Information Technology (IT) to support AMS and infection prevention
and control. Category C findings emphasise implementation challenges, including the need for hospital leadership to
commit to improved availability of relevant resources, improving diagnostic capacity, and provision of education for
prescribers, pharmacists, nurses, and patients.

Conclusions AMS implementation in Ireland has progressed over the past two decades, but significant challenges
remain. Addressing resources including recruitment of staff and a defined budget, development of a structured
national implementation plan with agreed annual targets, investing in IT and strengthening leadership commitment
for all healthcare settings will be essential for future improvements.
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Introduction

Over the past 30years, the threat to human life from
antimicrobial resistance (AMR) has increased signifi-
cantly [1], compromising the effectiveness of these agents
in preventing and treating infections [2] and threaten-
ing current advances and strategies in the management
of human disease [3, 4]. The association between AMR
and antibiotic usage is proven [5, 6] and a key approach
to slowing down the development of resistance is the
implementation of AMS intervention [7, 8]. These inter-
ventions aim to support the use of the correct antimicro-
bial, at the correct dose and appropriate duration, thus
ensuring the best clinical outcome for the patient, whilst
reducing the risks to patients from antimicrobial toxicity
[9].

In the Republic of Ireland (ROI), a strategy to tackle
the issue of AMR and stewardship by the Department of
Health commenced in 1998 with the establishment of the
National Disease Surveillance Centre (NDSC), with the
primary goal of monitoring and controlling infectious
diseases including AMR. The development of an AMR
strategy in Ireland and the evolution of European wide
programmes for its control became closely intertwined
and following the adoption by the European Council of
a resolution on AMR in 2001 [10]. The NDSC introduced
Ireland’s first national strategy to reduce the spread
of AMR [11]. This strategy focussed on surveillance,
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infection prevention and control, prudent use of antibiot-
ics and education and training.

In terms of surveillance prior to 2000, limited data were
available on AMR in Ireland [12]. Recognition of this def-
icit drove early participation in the European Antimicro-
bial Resistance Surveillance System (EARSS) [13], which
acted as a catalyst for the development of a national anti-
microbial resistance surveillance programme [14]. This
was subsequently followed by participation in the Euro-
pean Network for the monitoring of antimicrobial use
both in hospitals and the community [15].

In 2005, following major organisational changes, and
formation of the Health Service Executive (HSE), the
Health Protection Surveillance Centre (HPSC) assumed
a broader remit and established further links nationally
with the European Centre for Disease Prevention and
Control (ECDC) [16], Fig. 1.

Health Service delivery in Ireland

Evolution of the ROI response to AMR continued with
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in 2019 by the establishment of the HSE’s Antimicro-
bial Resistance and Infection Control Division (AMRIC)
whose remit includes AMR and Infection Prevention and
Control (IPC) [17], Fig. 1.

Ireland does not have a universal health system instead
it has a publicly funded system which includes social care
systems and a private sector. The Department of Health
led by the Minister of Health is responsible for policy and
governance [18]. The HSE is responsible for the delivery
of public health and social care services [19]. In 2020, Ire-
land had 50 acute public sector hospitals and 19 private
hospitals, classified as model 1 — 4 based on increasing
complexity and range of services with each successive
level [20]. The Health Information and Quality Author-
ity (HIQA) was established in 2007 [21] as an indepen-
dent regulatory body responsible for overseeing health
and social providers [22]. In 2020 there were 573 nurs-
ing homes in Ireland offering residential care of which
approximately 70% were operated by for-profit provid-
ers [23]. Governance of long-term care facilities (LTCF)
involves three key bodies: the Department of Health, the
HSE and HIQA [24]. HIQA conducted a review of AMS
in 2016 [25].

In 2009, the HPSC launched its first publication on
AMS, “Guidelines for Antimicrobial Stewardship in Hos-
pitals in Ireland in 2009” a national document outlin-
ing a systematic approach to AMS that could be taken
by hospitals, community and primary care settings
[26], these guidelines were developed based on interna-
tional evidence-based practice. This national document
provides a framework for implementing stewardship
programmes across acute hospitals and long-term resi-
dential care facilities in Ireland. It aimed to promote
rational antimicrobial use, support hospital leadership in
establishing formal stewardship structures, and ensure
appropriate prescribing practices. Key elements included
recommendations to support implementation of dedi-
cated stewardship programmes; develop and maintain
prescribing guidelines; establish multidisciplinary teams
with appropriate expertise; and monitor antibiotic use
and resistance patterns to inform practice. The need to
demonstrate stewardship performance and enhanced
clinical pharmacy services to support effective steward-
ship was emphasised.

However, a preliminary review of the literature found
few studies that examined progress made in Ireland over

Table 1 Guidelines for antimicrobial stewardship in hospitals in
Ireland 2009-Recommendations [26]

A Structure and Organisation of Antimicrobial Stewardship

B Roles and Responsibilities for Prescribers

C Antimicrobial Stewardship Interventions

D Recommendations for Non-Acute Residential Healthcare
Institutions
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the past thirteen years in relation to those recommenda-
tions. Therefore, the aim of this scoping review is to doc-
ument the progress in AMS implementation in Ireland
and map these findings to the SARI 2009 recommenda-
tions [26]. The document is organized into four main
categories, each defined by a recommendation heading:
(A) Structure and Organisation of Antimicrobial Stew-
ardship, (B) Roles and Responsibilities of Prescribers, (C)
Antimicrobial Stewardship Interventions, and (D) Rec-
ommendations for Non-Acute Residential Healthcare
Institutions [26].

Methods

A scoping review methodology was chosen because it
supports broad exploratory objectives, allowing for the
identification of key concepts, types of evidence, research
designs [27] and knowledge gaps [28] across a wide range
of methods and sources [29]. This approach also enables
the inclusion of extensive grey literature [30] and helps
to highlight areas requiring further research [31]. Conse-
quently, scoping reviews generally do not include formal
critical appraisal of study quality, as their purpose is not
to evaluate the strength of evidence or draw conclusions
regarding effectiveness [32].

The Arskey and O’Malley five-stage framework
approach [32] and the PRISMA-ScR Guidelines [33],
were used to support the review (Supplemental File 1).
The review protocol was registered and is available for
review, https://hrbopenresearch.org/articles/7-52/v2.

Stage 1: Identifying the research question

What progress has been achieved in Ireland since the

first guidelines on AMS were launched in 2009 [26]?
Review objectives:

1 To present evidence of the progress of AMS
implementation since the publication of the
guidelines [26].

2 To explore factors that have supported or challenge
the progress of AMS implementation since the
publication of the guidelines [26].

All publications included in the review are mapped to the
four categories of the recommendations (Table 1) of the
2009 guidelines and are used as a framework to map the
findings [26].

Stage 2: Identifying the relevant studies

Following input from a university librarian, the reviewers
conducted a comprehensive search in four bibliographic
databases in January 2023: Web of Science (Clarivate)
Embase (Elsevier), CINHAL (EBSCOhost), and PubMed.
The search strategy incorporated specific terms such as:
“antibiotic management” OR “antibiotic stewardship” OR
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“antimicrobial management” OR “antimicrobial steward-
ship” AND Ireland, (Supplemental File 2). The inclusion
and exclusion criteria for the review are shown in Table 2.
Additionally, relevant studies meeting these criteria were
sought through the reference lists of selected studies.

Specialised government and non-government organ-
isations that were deemed pertinent to the study aim by
the research team were included in the search of the grey
literature, (Table 3).

Stage 3: Study selection

Titles and abstracts of eligible records were de-duplicated
and stored in Mendeley [34]. Screening of titles and
abstracts was undertaken independently by two authors
(FB, EOR) and assessed against the inclusion criteria
using Covidence [35]. We requested publications that
were not available online from the study authors. Any
queries that arose were resolved by discussions and the
input from an additional author (OM). All five authors
(FB, EOR, OM, TFE, MS) evaluated, discussed the remain-
ing full-text publications and agreed on the final publica-
tions for this review. Reasons for exclusion are detailed in
Fig. 2.

Stage 4: Charting the data

Data extraction was undertaken using a template aligned
to the aims and objectives of our scoping review. Items
extracted included author, year of publication, study

Page 4 of 19

Table 2 Eligibility criteria for study selection for peer-reviewed
and grey literature
Studies were included if they were:
- Focused on AMS (antibiotics only).
« Undertaken in or applicable to ROL
« Peer-reviewed articles and in English.
- Published from January 2010-December 2021.
Studies were excluded if they were:

- Studies of AMS which focused on non-antibiotic therapeutics
including, antifungal, antiparasitic or antiviral agents.

- Editorials, dissertations, conference proceedings, reviews, or letters.

Table 3 Target organisations

- Health Protection Surveillance Centre, ROI

+ Health Information and Quality Authority. ROI

« Health Service Executive, ROI

« European Centre for Disease Prevention and Control
- World Health Organization

details, objectives study populations and results aligned
to SARI 2009 recommendations [26].

Stage 5: Collating, summarising and presenting the results
Final citations were grouped, reviewed and mapped
according to the four recommendations of the 2009
guidelines. The review was written in accordance with
PRISMA-ScR guidelines [33] (Supplementary File 2)
and because the aim of the review was to document

{ Identification of studies via databases L Identification of grey literature J

Records identified from: Records identified from:
.5 Databases (n =544) Records removed before
§ screening: Health Service Executive (n=112)
£ PubMed (n=136) »| Duplicate records removed. Health Protection Surveillance Centre (n=97)
= Cinhal (n=18) (n=244) Health Information Quality Authority (n=5)
ﬁ Web of Science(n=147) World Health Organisation (n=41)

Embase (n=243) European Centre of Disease Control (n=70)

l
Records excluded based on

Refgrodos screened. ——| title/abstract screening.

(n=300) (n =211)

Reports sought for revievr. ﬁ]efgg)s not eligible Reports sought for retrieval. Reports not included. (n =301)
= (n=89) i (n=325) Did not meet the
§ Did not meet inclusion/exclusion inclusion/exclusion criteria.
S l criteria=39 l No ROI content/context
@ No ROI content/context=12

Reports deemed eligible. ggg:)?‘zn::zé:ﬂ?naldt Reports deemed eligible.

(n=29) Systematic review=3 (n=24)

Book=1
v

3 Studies included in review.
2 (n=29)
S Grey literature included in review.
= (n =24)

Fig. 2 Prisma flow diagram of the review and selection process [36]
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Table 4 Study characteristics for the included peer-reviewed
papers (n=29)

Study information References

Study Design

Cross sectional survey of practice (n=7) [37-43]

Cross sectional microbiology study for optimal treat- [44-46]

ment (n=3)

Point prevalence survey in hospitals; descriptive and/or  [47, 48]

predictive (n=2)

Point prevalence survey in LTCF; descriptive and/or [49-51]

predictive (n=4)

Quality improvement report (n=1) [52]

Critique (n=1) [53]

Controlled study of feasibility of intervention (n=1) [54]

Controlled pre- post- intervention study (n=1) [55]

Uncontrolled pre- post- intervention study (n=5) [56-60]

Uncontrolled evaluation of educational material for [61]

trainee doctors (n=1)

Qualitative interviews of HCP (n=3) [62-64]

Settings

Hospital (n=15) [39,40, 42, 46,
48,52-57,59,
60, 64]

Long-term care facility (n=7) [37,38,49-51,
62, 65]

GP and LTCF (n=2) [43,45]

GP practice (n=4) [41,44, 58, 63]
Educational setting (n=1) [61]

Grant funding for studies=6 [45, 54,57, 60,
62,63]

the extent or range of progress of AMS in Ireland over
11years, a quality assessment of included studies was not
required.

F T T T T

0 2 4 6 8
Number of peer reviewed papers (N=29)
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Results

Search results: online databases and grey literature

The search retrieved 869 records, 544 from peer reviewed
papers and 325 from targeted sites. Of the 544 records
244 duplicates were removed with 300 assessed based
on title and abstract screening and resulting in 89 arti-
cles selected for full-text review and 29 of these met the
inclusion criteria. Of the 325 records from targeted sites
301 were excluded and 24 reports met the inclusion cri-
teria, (Fig. 2).

Description of studies

There were 29 peer reviewed papers, critique (n=1),
qualitative (n=3), and quantitative (n=25), and 24
reports from national (n=22), European (n=1), and
international agencies (#=1) included in the final review.
Study characteristics are presented in Table 4.

Fifty-three publications (Supplementary File 3) were
mapped to one or more of the four categories of the rec-
ommendations (FB, EOR, OM), (Table I). The relevant
SARI recommendations to which peer reviewed papers
and reports could be mapped alone and in combinations
are presented in Fig. 3. Briefly, twenty-one of the 29 peer
review papers mapped to a single recommendation: four
in category A, five in category B, eight in category C and
four in category D. Eight peer reviewed papers mapped
to two recommendation, AC (n=2), AD (n=1), BC
(n=2), and CD (n=3). No paper mapped to more than
two categories.

Eleven of the twenty-four grey reports mapped to a sin-
gle recommendation category: two in category B, eight in
category C and one in category D. Twelve papers mapped

AB,C,D

AB
C,D
B,C

AC

0 2 4 6 8
Number of reports (N=24)

Fig. 3 lllustration of the number of SARI ‘antimicrobial stewardship in hospitals in Ireland in 2009” recommendation categories addressed in peer reviewed
papers and reports, published 2010-2021 (A) structure and Organisation of antimicrobial stewardship, (B) Roles and Responsibilities for prescribers, (C)
antimicrobial stewardship interventions and (D) recommendations for non-acute residential healthcare institutions [26], table |
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into two recommendation categories: AB (n=4), AC
(n=2), BC (n=3) and CD (n=3). A single report mapped
to all four categories [26].

Following additional discussions and agreement with
all authors (FB, EOR, OM, TF, MS), we further mapped
all publications (including grey literature) to the sub-
categories within the four recommendations Table 5,
(Supplementary File 4) [26, p 5—-6]. Details for studies
and reports were mapped to more than one recommen-
dation are in Fig. 3 and Supplemental File 5. Some grey
reports could not be mapped to the subcategories as they
did not meet the criteria, (Supplementary File 6). Table
6 provides an overview of achievements, challenges and
areas for future attention mapped to the Guidelines for
Antimicrobial Stewardship in Hospitals in Ireland. SARI
Hospital Antimicrobial Stewardship Working Group
December 2009 [26].

In the peer reviewed literature, the included stud-
ies presented more targeted single issue research ques-
tions compared to the grey literature. The grey literature
largely represents a high-level outline, often undertaken
as a national or European overview, demonstrating AMS
progress from a broader perspective. This additional
information underscores the need for systematic agency-
driven and funded data collation which provides a synop-
sis of achievements in AMS.

Discussion

This scoping review maps the progress of AMS in Ire-
land to the SARI 2009 guideline recommendations,
over an 11-year period [26]. Several studies and recent
grey reports indicate that recommendations such as the
recruitment of specialist staff [17, 70], introduction of
KPIs for national prescribing guidelines [67], online edu-
cation on AMS [17, 25], national point prevalence sur-
veys incorporating antibiotic prescribing data [16, 17, 80,
81, 84] and participation in global and European surveil-
lance [47, 48, 69] are met. However, the evidence is lim-
ited for other recommendations, such as implementation
of governance structures, resources, leadership and man-
agement support for education programs at the under-
graduate level, I'T systems to support AMS, and protocols
for informing patients and their families in all healthcare
facilities of the rationale for antibiotics.

A: Structure and Organisation of antimicrobial stewardship
Our study highlights the structural and organisational
achievements in AMS including an increase in spe-
cialised staff such as consultant microbiologists and
antimicrobial pharmacists, the implementation of key
performance indicators, the conduct of national point
prevalence surveys (including antibiotic consump-
tion), and the development of standardised nationwide
online education. These initiatives are recognised by the
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Organisation for Economic Co-operation and Develop-
ment (OECD) as important strategies for promoting the
prudent use of antibiotics and reducing resistance [85,
86].

However, in 2017 Ireland participated in Europe’s sec-
ond point prevalent survey (PPS) of hospital acquired
infection and antimicrobial usage (AMU) [80]. The sur-
vey included 46 public sector hospitals. Key findings rele-
vant to our review included 17 hospitals reporting having
no infection prevention and control doctor (IPCD) and
17 reporting having no antimicrobial pharmacist (AMP).
At this time Ireland’s AMU prevalence was 39.7% signifi-
cantly higher than the overall EU average of 30.5% and an
increase from 34% reported in May 2012 [87]. These find-
ings highlight substantial gaps in infection prevention
and control resources and AMS across Irish hospitals at
the time of the report.

The review findings are consistent with existing litera-
ture and highlight key challenges to establishing effective
AMS strategies including a limited governance frame-
work [88], insufficient leadership at hospital executive
level, shortages of key personnel, including AMS phar-
macists [88], the absence of a defined budget [65] and
inadequate ITC to support AMS systems [89].

Addressing these challenges requires the implementa-
tion of robust and effective governance structures [90].
Executive hospital leadership should actively promote
antimicrobial stewardship by ensuring the allocation of
adequate resources and dedicated budgetary support
[91]. In addition, improved access to detailed PPS data
would improve the quality of information available to
evaluate the implementation of AMS in Ireland.

B: Roles and Responsibilities for prescribers
In line with existing evidence, the findings underscore
the need to strengthen national governance structure
[92] and to further examine the factors that promote pru-
dent prescribing [93]. The World Health Organization
(WHO) identifies governance as a critical pillar of AMS
programs, highlighting leadership commitment, policy
frameworks, resource allocation, and accountability as
essential to ensuring program success [94]. Factors that
promote prudent prescribing include the availability of
clear clinical guidelines, access to rapid diagnostic test-
ing, continuous education for healthcare staff and regular
feedback on prescribing patterns to prescribers [88].
Greater emphasis needs to be placed on educating
patients and their families on the use and misuse of anti-
biotics [88]. Patient and family education plays a critical
role in supporting the goals of AMS. Empowering indi-
viduals with knowledge helps reduce inappropriate anti-
biotic use, slows the spread of resistance, and improves
overall healthcare outcomes [95, 96].
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Table 5 Peer reviewed studies and grey reports mapped to subcategories of SARI 2009 recommendations [26]

Category and
Recommendations

Review Findings - Peer
Reviewed Studies

Review Findings - Grey Literature

A: Structure and Organisation of Antimicrobial Stewardship

Development of hospital antimi-
crobial stewardship programmes,
along with provision of appropri-
ate resources, should be a priority
for the Health Services Executive
(HSE).

All acute hospitals should have an
annually assessed antimicrobial
stewardship programme

National treatment guidelines for
common infections in hospital
should be developed, for adapta-
tion at local level

Undergraduate and postgraduate
education of health professionals
should include principles of pru-
dent antimicrobial prescribing

All acute hospitals must have
on-site presence of a medical
microbiologist or infectious dis-
eases physician, with responsibil-
ity for leading the antimicrobial
stewardship programme, and
24-hour access to expert advice
for management of infections

All acute hospitals must have one
or more clinical pharmacists with
responsibility for antimicrobial
stewardship

The remit of Antimicrobial
Stewardship Teams (AMT) is
compromised due to insuf-
ficient resources limiting the
scope of activities [40]. 2015
Covid-19 highlighted the lack
of resources for AMS [42]. 2021

Audits of AMS interventions
shows that practices vary be-
tween hospitals [39]. 2014
Ireland participates in the Euro-
pean Point Prevalence Studies
of Healthcare Associated
Infection and antimicrobial
consumption [47]. 2018

Covid-19 removed the focus
from AMS. Guideline develop-
ment is a priority [42]. 2021

Education on AMS is a priority
for all healthcare professionals,
both at undergraduate and
postgraduate level, (including
consultants) [53] 2020 and is
essential to promote awareness
of AMS and AMR [61]. 2019

+ 7% of all hospitals did not
have a Consultant Microbi-
ologist and 76% did not have
a Consultant in Infectious
Diseases post [39]. 2014
«“There is a need to collate and
disseminate local antimicrobial
resistance patterns to GPs and
LTCFs in order to inform updates
to antimicrobial prescribing
qguidelines and antimicrobial
prescribing at a local level” (45, p
311)[511.2017

- European PPS includes
information on antimicrobial
structure (including Consultant
Microbiologist or Consultant
in Infectious Diseases in posts)
and process indicators [47].
2018

No publications identified (NPI)

- A"lack of AMS programmes in a small number of hospitals” with recommendation
to identify and address gaps [25, p.16]. HIQA 2016

- Healthcare organisations need AMS programmes that are “in line with best
practice, evidence-based guidelines and reflects the size, complexities and specialities
of the service with the required resources to implement!

[66, p.53]. HIQA 2017

- New Key Performance Indicators (KPIs) for AMS programmes [67]. AMRIC 2018
- Updated IPC and AMS guidelines for community health and social care ser-
vices [68]. HIQA 2018

- Provision of resources is a priority. A lack of training and time available were
noted as challenges [69]. ECDC 2020

- Since 2019, staffing numbers and skill mix have increased [70] AMRIC 2021
and posts were approved by the HSE AMRIC National Team [17]. iNAP2 2021
Not all hospitals have a prescribing audit. [25, 68] HIQA 2016, 2018.
Recommendation that audits of prescribing practices should be undertaken
regularly [17]1 iNAP2 2021.

Antimicrobial prescribing guidelines exist [69] ECDC 2020 however need exists
for further education and guideline dissemination [17]. iNAP2 2021

- E-learning modules on AMS are available on the Irelands’national online
educational platform for healthcare professionals known as HSELanD [25]. HIQA
2016

- Education programmes for AMS are not standardised [69]. ECDC 2020

- Ideally all undergraduate students should have a foundation course in AMR,
AMS and IPC before the first clinical placement [70]. AMRIC 2021

The number of consultant microbiologist posts has steadily increased since
2001 and additional investments were made in specialised staff, including
consultant microbiologists, AMS pharmacists, and surveillance scientists. Some
Model 2 hospitals (in-patient and out-patient care for differentiated, low-risk
medical patients, unlikely to require full resuscitation) still lack these posts.
Recruiting and retaining specialised staff remains a significant challenge [25].
HIQA 2016

NPI
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Category and
Recommendations

Review Findings - Peer
Reviewed Studies

Review Findings - Grey Literature

All pharmacists with responsibil-
ity for antimicrobial steward-
ship should have access to a
structured training programme
delivered at a national level

All hospitals should have ap-
propriate administrative and
information technology support
for antimicrobial stewardship, in-
cluding an appropriate pharmacy
information technology system
The hospital chief executive/
manager must ensure promotion
of rational antimicrobial use is a
strategic goal for the hospital

All acute hospitals should have

a multi-disciplinary Drugs and
Therapeutics Committee

NPI

With the focus on Covid-19
removed, IT in AMS was identi-
fied as a resource requiring
more funding [42]. 2021

NPI

NPI

B: Roles and Responsibilities for Prescribers

All prescribing of antimicrobials,
either for treatment or prophy-
laxis, should follow the principles
of prudent antimicrobial

NPI

B: Roles and Responsibilities for Prescribers (continued)

NPI

ICT systems should support AMS such as electronic health records and e-
prescribing [25]. HIQA 2016

Hospital management have overall responsibility in the implementation of
prescribing and stewardship guidelines [25, 68]. HIQA 2016, 2018

Multi-disciplinary drugs and therapeutics committee are not in place in all
hospitals [25]. HIQA 2016

- Introduction and availability of online “Start Smart” antibiotic care bundle. [71]
RCPI 2012
- "82% (37/45) of hospitals surveyed had restricted prescribing rights for key antimi-
crobial agents” [25, p.81]. HIQA 2016
- Several AMS process indicators can serve as KPIs for AMS programs [72]. HSE
2017
- Various strategies should be considered to support the introduction of a new
antimicrobial, such as:

o Providing clear prescribing guidance on its appropriate use in clinical
settings.

o Updating or issuing new formulary and antimicrobial prescribing guidelines
[16].iNAP1 2017
- Paper-based approach to prescribing makes audit and monitoring of prescrib-
ing challenging [69]. ECDC 2020
- Improved primary care prescribing data is needed to inform progress and
practice [73]. AMRIC 2020
- Guidance on antibiotic prescribing during Covid-19 including the recognition
and management of acute bacterial infection and adherence of the principles of
“start smart then focus” for patients prescribed antibiotics [74]. HSE 2020
- Surgical Antibiotic Prophylaxis guidelines made available at http://www.antibi-
otic prescribing.ie [75]. HSE 2021
- Optimisation of antibiotic use in human and animal health needs to be de-
veloped and implemented using AMS programmes and education supporting
prescribing practices and access to rapid diagnostics [17]. iNAP2 2021
- KPIs now include percentage of acute hospitals implementing the national
policy on restricted anti-microbial agents services [70]. AMRIC 2021
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Rational antimicrobial prescrib-
ing should be included in clinical
governance requirements for all
clinicians

Patients, or their legal guard-
ians, should be informed of the
rationale for prescribing antimi-
crobials, and informed of any

associated risks or adverse effects

The prudent use of antibiotics
and a clear rationale for their
use in all settings, including
hospitals [56] 2017 [52], 2019
[64], 2020; LTCFs [44] 2011,
and GP practices [41],2018
[63],2019 and [58] 2020 are
essential.

NPI

C: Antimicrobial Stewardship Interventions

The recommended core, high
impact interventions to promote
prudent antimicrobial use.

« Clinical review of patients
receiving antimicrobials by

an antimicrobial stewardship
team (microbiologist/infectious
diseases physician/pharmacist),
with direct advice and feedback
to prescribers

One of the core interventions
for AMS is clinical review of
patients receiving antimicrobi-
als [55] 2011 [56],2017, and

optimising antimicrobial usage

by prescribers with direct
advice/feedback [42] 2021,
including critical care settings
[57].2018

«"In the most successful hospitals, there was clear evidence that this has been en-
abled by the presence of: appropriate governance arrangements with effective senior
management support”[25, p.13]. HIQA 2016

- Start Smart and then Focus antibiotic care bundle was included as a KPI by the
HSE in 2018. The green/red list antibiotic prescribing tool was introduced and
used in practice and an example of clinical governance. [72] HSE 2017, [67]
AMRIC 2018

- “Establishing a national reference service for AMR including the current reference
laboratories, but with a clear governance structure and dedicated long-term fund-
ing." (69, p.63]. ECDC 2020

- Clear governance, accountability, and collaboration are crucial for effective
IPC, HCAI, and AMR management, ensuring the successful implementation of
the iINAP2 plan through integrated surveillance and stewardship [16, 17] iNAP1
2017,iNAP2 2021

- Proposed governance structure for AMS in hospital and community settings
Antimicrobial Resistance Infection Control [70]. AMRIC 2021

NPI

PPS ICU clinical review conducted [76] HPSC 2017 HALT clinical teams did not
review antibiotic prescribing [77]. HALT 2017
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« Regular surveillance/audit of
antimicrobial use, with interactive
feedback of results to prescribers

« Limiting the use of specific
antimicrobial agents through
restricting availability, restricting
use to specified clinical settings,
or requiring pre-authorisation
by a member of the antimicro-
bial stewardship team prior to
prescribing

The recommended therapeutic
interventions to improve the
quality of antimicrobial use.

« Ensuring antimicrobial therapy
is optimised to the individual pa-
tient including, where necessary,
therapeutic drug monitoring

« Ensuring empiric antimicrobial
therapy is streamlined as soon

as possible, to ensure therapy is
directed against the causative
pathogen(s)

- Having an effective programme
for timely conversion of paren-
teral antimicrobial therapy to oral
therapy

Surveillance and audit of
antimicrobial use in a variety
of settings including hospitals,
LTCF and General Practitioners
practice provide insight into
prescribing practices and iden-
tify areas for improvement.

- Identifying areas for quality
improvement [38]. 2015

« Improved communication
channels [60]. 2018

- Education, training, establish-
ment of an AMS strategy linked
to prescribers'feedback [51]
2018 [49]. 2019

- Interventions (quality
improvement bundles, weekly
audits and feedback to pre-
scribers) [59]. 2020

+ Antimicrobial consumption
feedback to prescribers [53].
2020

« Improved diagnostics (includ-
ing the use biomarkers and
procalcitonin) [42]. 2021
Ireland participates in global
surveillance, including the Effi-
cacy in Neonates and Children
(GARPEC) network and the
Global Point Prevalence Survey
on Antimicrobial Consumption
and Resistance (Global-PPS)
network [48]. 2019

AMS interventions promote
responsible and targeted use
of restricted antibiotics e.g.
weekly audits with feedback to
prescribers, promoting adher-
ence of guidelines and utilising
prescribing applications [52]
2019 [42]. 2021

The use of laboratory diag-
nostics to facilitate antimicro-
bial stewardship and the early
discontinuation of antibiotics
[46]. 2019

NPI

Demonstration of a successful
pharmacist led intervention
supporting intravenous to
oral antibiotic therapy switch
strategy [55]. 2011

+ An AMS policy was available and there was evidence of measuring against it
[78]. HPSC 2013

- Annual surveillance reports from HPSC show surveillance trends in AMR [79].
HPSC 2014

« Healthcare service commended for significantly improved surveillance of anti-
microbial consumption with “benchmarked feedback being provided to individual
hospitals” [25, p.67]. HIQA 2016

- Overall, antimicrobial usage prevalence was 39.7% in 2017 which was an
increase from 34% reported in May 2012. For 91% of antimicrobial prescriptions,
the indication was documented [80]. HPSC 2017

- Recommended enhanced surveillance, standardisation of data collection with
sharing of real time findings. [16, p.13] iNAP1 2017 [17, p.28] iNAP2 2021

- Each hospital’s AMS team should regularly monitor and review antimicrobial
use [81]. HPSC 2019

- National PPSs are undertaken in a wide variety of healthcare settings with
results published on HPSC website [82] HALT 2013 [77], HALT 2016 [76], HPSC
2017 [81], HPSC 2019

- Ireland contributes to global surveillance and participates in European surveil-
lance since 1999. [83] WHO 2020, [69] ECDC 2020

- Since September 2019, each General Practitioner with more than 100 General
Medical Scheme (GMS) patients has received a quarterly individualized report
on antibiotic use for their GMS cohort over the past 12 months [73]. AMRIC
2020

Evidence presented of restrictive usage practices of specific antibiotics [81].
HPSC 2019

PPSs conducted in critical care demonstrated evidence of reviewing antibiotic
prescription [76]. HPSC 2017

Guidance on surgical prophylaxis supporting appropriate prescribing [75]. HSE
2021

Evidence of timely action in relation converting from parental to oral therapy
[81]. HPSC 2019
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« Antimicrobial stewardship teams NPI
should promote the manage-

ment of patients in Outpatient
Parenteral Antimicrobial Therapy
(OPAT) programmes, for selected
clinical situations

The recommended educational
interventions and prescribing
aids to improve the quality of
antimicrobial use

« All hospitals should have a pro- ~ NPI
gramme of ongoing education
for prescribers

« All hospitals should have local/  NPI
regional antimicrobial prescribing
guidelines, which are regularly
updated and are based, whenever
possible, on local antimicrobial
resistance data

« All hospitals should consider NPI
using specific order forms or
designate a section of the pre-
scription chart for prescribing of
antimicrobials.
« Consideration should be given
to using prescribing aids, such as
standardised documentation of
treatment decisions and informa-  port guideline adherence in
tion technology-based prescrib-
ing supports

2020 [59]. 2020

Commercial promotion of NPI
antimicrobials should follow

the Code of Marketing Practice,
produced by the Irish Pharmaceu-

tical Healthcare Association, and

local guidelines approved by the
hospital’s Drugs and Therapeutics
Committee.

Evidence that prescribing aids
such as feedback mechanisms,
education and feedback, sup-

hospitals [60] 2018 [54] 2019
[64] 2020 and GP practice [58]

Outpatient parental antibiotic therapy (OPAT) services were available in 2/3 of
public hospitals in 2015 [25]. HIQA 2016

+ The need for interdisciplinary education resources was identified and the
development of a competency framework recommended [25]. HIQA 2016

- The need for higher education institutions to provide foundation courses in
AMR, AMS and IPC for all multidisciplinary healthcare students was recom-
mended. [67] AMRIC 2018

- Significant emphasis should be placed on the ongoing education and training
of healthcare professionals regarding healthcare-associated infections, AMR, and
the importance of AMS. [78] HPSC 2013 [16], iNAP1 2017 [81], HSPC 2019.

- A suite of e-learning modules on IPC and AMS for HSELanD have been devel-
oped and also an IPC Link Practitioner Programme [17]. iNAP2 2021

- Healthcare professionals have access to several online resources that provide
comprehensive prescribing guidelines [71]. RCP12012

- Implementation of high impact interventions to promote prudent prescribing
in critical care recommended. [78] HPSC 2013

- KPIs are available to support implementation of an AMS programme [72]. HSE
2017

- Up to 85% of hospitals had compliance with local guidelines [81]. HPSC 2019

- The community prescribing guidelines on http://www.antibioticprescribing.ie
are continuously updated to promote appropriate antimicrobial use [17]. iNAP2
2021

- Provision of antibiotic prescribing data at prescriber and service levels across all
settings is needed to inform prescriber behavioural change services [70]. AMRIC
2021

NPI

- Hospital IT redevelopment plans need to incorporate electronic prescribing
with prescriber decision support, electronic patient records and laboratory infor-
mation systems in Critical Care units [78]. HPSC 2013

- Identification of KPIs for implementation in acute hospitals [72]. HSE 2017

- The essential need for accurate and appropriate antibiotic prescribing in Inten-
sive Care units [76]. HPSC 2017

- Evidence of prescribing aids including applications and care bundles. [71] RCPI
2012 [17],iNAP2 2021 Further dissemination of aids by AMS teams is advised
[69]. ECDC 2020

- The need to progress implementation of electronic prescribing throughout
the healthcare systems was identified, to support AMS and audit services [70].
AMRIC 2021

NPI
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The recommended laboratory
interventions to improve the
quality of antimicrobial use

« All acute hospitals should have
24-hour access to an accredited
microbiology laboratory

- Laboratories should carry out
local surveillance of antimicro-
bial resistance, including annual
review of antibiograms where
appropriate.

« Laboratories should report
antimicrobial susceptibilities in
a restrictive manner, and reports
should include interpretative
comments to guide prescribers

« Laboratories should develop, or
provide access to, rapid diagnos-
tic methods and key inflamma-
tory markers

NPI

NPI

In 2016 Ireland had fully
implemented selective report-
ing of antibiotic susceptibility
test (AST) results however two
thirds of countries in Europe
had not achieved this yet.
Barriers to implementation
“include a lack of guidelines, poor
system support, insufficient re-
sources, and limited professional
capability”

[43,p163]. 2017

NPI

"93% (42/45) of hospitals have 24/7 microbiology laboratory services and 89%
(40/45) has Irish National Accreditation Board (INAB) accreditation [25, p 81]. HIQA
2016

Laboratories carry out surveillance of AMR, provide antibiograms and report an-
timicrobial susceptibilities and include comments on reports [69]. ECDC 2020
New diagnostic tools for AMR need further research focus

[17].iNAP2 2021

Progress has been made in the upgrading of equipment in HSE Microbiology
Reference Laboratories and enhanced rapid laboratory diagnostic capacity to
support AMR and IPC stewardship services [70]. AMRIC 2021

D: Recommendations for Non-Acute Residential Healthcare Institutions

Structure and organisation:

« All non-acute residential health-
care institutions should have

an antimicrobial stewardship
programme, appropriate to local
requirements

« Each institution should have
access to antimicrobial steward-
ship advice from a consultant
microbiologist or infectious dis-
eases physician, and antimicrobial
pharmacist

« Each institution should have

a designated person, or team,
responsible for antimicrobial audit
and implementation of steward-
ship interventions

Stewardship interventions:

Antibiotic prescribing in LTCF is
influenced by many social and
contextual elements [62]. 2014

NPI

NPI

- Several areas of concern regarding AMS and prescriber feedback in LTCFs were
highlighted:

o “94% of LTCFs reported that no training was provided on antimicrobial (AM)
prescribing.98% of LTCFs reported having no active AMS committee.56% of LTCFs
reported the absence of local AM prescribing guidelines.” [77, p.73]. HALT 2016

0 "9.8% of LTCF residents were taking an antibiotic,” [77, p.19] HALT 2016

« The lack of formal networking between HSE hospitals and community organ-
isations was noted [69]. ECDC 2020

- Timely surveillance, reporting, and analysis of antibiotic consumption need
improvement to better inform all stakeholders services [70]. AMRIC 2021

Community AMS pharmacists are in post since 2020 [69] ECDC 2020

- A more integrated approach for AMS at hospital and community is needed
[69]. ECDC 2020

«“Ten percent of facilities reported having a named person responsible for AMS in the
facility” (84, p33). HSE 2021

+ The need for the development of a community IPC/AMS network at CHO/Area
Level was advised [70]. AMRIC 2021
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« Where possible, institutions may
implement any of the recom-
mended interventions listed in
Section C

« Allinstitutions should have local
or regional guidelines for empiric
antimicrobial therapy of com-
monly encountered infections

« All institutions should carry
out point prevalence surveys of
antimicrobial use

A key objective of AMS initia-
tives in LTCF should address
inappropriate prophylaxis pre-
scribing [45] 2017 [50]. 2019

There is an urgent requirement
for AMS strategies to tackle
AMR and ensure appropriate
prescribing of antimicrobials in
LTCF settings [45]. 2017
Participation in the three HALT
PPSs conducted in Ireland

has increased identification

of targets for future AMS
interventions [38] 2015 [65],
2018, including guidelines

- Enhanced IPC and AMS capacity through multidisciplinary, integrated teams
working across health and social care services was recommended [17]. iNAP2
2021

- A strategy for the implementation of HSE community IPC is available [17].
iNAP2 2021

+"95% of nursing staff reported no access to education on use of antimicrobials and
AMS in 2021, replicating the findings of HALT 2016” [84, p35]. HSE 2021

+ The need to improve the surveillance, collection, analysis, and timely reporting
of antimicrobial consumption data, with feedback, is recommended. This needs
toinclude general practice, LTCFs and dental services [70]. AMRIC 2021

- GPs also provide clinical care and prescribing for LTCF residents and an online
prescribing aid is available on the http://www.antibioticprescribing.ie website
[73]. AMRIC 2020

- Assessment of the quality and type of antibiotic prescribing against relevant
antibiotic guidelines is needed [84]. HSE 2021

PPS are conducted in LTCFs [69]. ECDC 2020

Community Healthcare Organisation (CHO) -based AMS pharmacists conducted
the first PPS in 2020/2021 in HSE Residential Care Facilities for Older Persons [17].
iNAP2 2021 However, a different methodology to HALT studies was employed,
including additional information on antimicrobial use which makes comparison
difficult

[84]. HSE 2021

appropriate to LTCF and annual
educational programmes for
staff [49]. 2019

However, significant gaps
persist in IPC as well as AMS
programs and governance
structures within Irish LTCFs
[3712013 e.g. limited surveil-
lance, access to IPC practitio-
ners, policies and procedures
[50]. 2019 Inadequate support
systems and limited IPC and
AMS committees were in place
[51].2018

C: antimicrobial stewardship interventions

Our findings highlight several notable achievements,
including national participation in global surveillance,
the timely adoption of restrictive usage practices, the
availability of national e-learning modules on AMS and
the development of hospital laboratory standards. How-
ever, the successful implementation of a national AMS
programme requires the implementation of several key
elements, as reflected in this review. These include sus-
tained government support, long-term political commit-
ment and leadership accountability [88].

A clear governance structure, ideally led by a physician
or pharmacist [97] is essential for the successful imple-
mentation of a national action plan. Additionally, ade-
quate funding is also necessary to support staffing and
structural resources [4, 98]. Although e-learning mod-
ules in AMR, AMS and IPC have been introduced [17],
there is currently no standardisation of these subjects
across multidisciplinary undergraduate and postgradu-
ate education [69]. The findings of this review highlight

additional factors that are important to AMS implemen-
tation including the provision of education and train-
ing for health care staff, ensuring access to appropriate
technology, strengthening diagnostic capabilities, and
establishing robust laboratory surveillance with feedback
mechanisms [99, 100].

The WHO has education of healthcare professionals as
one of it five strategies to combat resistance [101] and has
developed a competency framework to guide this initia-
tive [102]. Furthermore, studies have proposed curricula
and educational strategies across healthcare disciplines at
both pre and post registration levels [103, 104].

Laboratory diagnostics play a fundamental role in AMS
by ensuring accurate prescribing, improving patient out-
comes, and addressing antimicrobial resistance [105].
Technological advances, such as rapid diagnostics and
clinical decision support systems, are integral to anti-
microbial stewardship by promoting targeted therapy,
reducing resistance, and improving patient outcomes

[106].
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Table 6 Overview of achievements, challenges and areas for future attention mapped to the guidelines for antimicrobial stewardship
in hospitals in Ireland. SARI hospital antimicrobial stewardship Working Group December 2009 [26]

SARI 2009 Rec-
ommendation

Achievements

Challenges

No documented or incom-
plete evidence identified

Category regarding implementa-
tion of practice/progress
A: - Increased specialist staff to sup- - While there are increased specialised staff in post additional « All acute hospitals must

Structure and
Organisation of
Antimicrobial
Stewardship

SARI 2009 Rec-
ommendation
Category

A:

Structure and
Organisation of
Antimicrobial
Stewardship

B: Roles and
Responsibilities
for Prescribers

C: Antimicro-
bial Stewardship
Interventions

SARI 2009 Rec-
ommendation
Category

port AMS activities.

- Key Performance Indicators for
AMS introduced (2018).

- Antibiotic prescribing data has
been collected as part of national
point prevalence surveys.

- National prescribing guidelines
exist.

- Standardised education on AMS
in Practice is in place via online
HSELand training.

- Increased number of Consultant
Microbiologists in post.

Achievements

- Some evidence of prudent
prescribing and effective
governance in high performing
hospitals.

« Resources available for prescrib-
ing e.g. Start Smart, then Focus
and http://www.antibiotic.ie,

- Good progress identified at hos-
pital level when appropriate and
effective governance arrange-
ments are implemented, includ-
ing effective senior management
supports.

- Ireland participates in global
surveillance.

- Evidence of restrictive usage
practices of specific antibiotics.

- Evidence of timely conversion
from parental to oral therapy.

- National e-learning modules
available on AMS.

- Most hospitals laboratories have
achieved accreditation and 24/7
services.

Achievements

personnel are required to successfully implement AMS in
healthcare.

- Audits of antibiotic prescribing have demonstrated inconsis-
tency in AMS application and audit implementation amongst
some sites.

- National guidelines require continuous updating and wider
dissemination.

- Lack of standardised multidisciplinary undergraduate
education.

- Recruitment and retention of specialised staff is a challenge.
- Ownership of AMS needs to be developed. While manage-
ment are indicated as responsible, in this scoping review there
is a lack of consistency related the standardised existence of
Drugs and Therapeutics Committees.

«ICT support needs to be developed and implemented to sup-
port AMS in healthcare settings.

Challenges

- Issues related to the recommendation that all acute hospitals
have at least one antimicrobial pharmacist and the availability
of a structured national training programmes for pharmacists
remain unanswered by the literature.

- Lack of evidence of prudent prescribing in the LTCF setting
- Further research is required on how to implement prudent
prescribing.

- National governance structure recommended but requires
further focus and implementation.

- Clinical teams did not review antibiotic prescribing in all
settings.

- Participation in European PPS shows antibiotic usage
increasing.

- Further education required on prescribing aids.

- Surveillance in LTCFs identified factors and structures that con-
tribute to inappropriate prescribing e.g. complexity of patient
needs, inadequate staffing and resources, and infrequent audits
and feedback to prescribers.

Challenges

have one or more clinical
pharmacists with responsi-
bility for AMS.

o The way this is presented
it is not clear where they are
but there has been a sig-
nificant recruitment in the
number of AMS pharmacists
but how they are aligning

in terms of the strategy is
unclear which leaves a gap.
« All pharmacists with re-
sponsibility for antimicrobial
stewardship should have
access to a structured train-
ing programme delivered at
a national level.

No documented or incom-
plete evidence identified
regarding implementa-
tion of practice/progress

- Patients, or their legal
guardians, should be
informed of the rationale for
prescribing antimicrobials,
and informed of any associ-
ated risks or adverse effects

« All hospitals should
consider using specific
order forms or designate a
section of the prescription
chart for prescribing of
antimicrobials.

No documented or incom-
plete evidence identified
regarding implementa-
tion of practice/progress
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SARI 2009 Rec-
ommendation

Achievements Challenges

No documented or incom-
plete evidence identified

Category regarding implementa-
tion of practice/progress
C: Antimicro- - Laboratories carry out surveil- « Access to OPAT services is not available in all hospitals. « Commercial promotion

bial Stewardship lance of AMR and antibiograms.
Interventions

prioritised.

D: Recom-
mendations for
Non-Acute Resi-
dential Health-
care Institutions

- Evidence of increased participa-
tion in HALT point prevalence
surveys in LTCFs.

« Community AMS pharmacists
have been in their roles since
2020 and undertook their first
PPS in 2020/21.

settings.

AMS committees.

- There was no evidence of agreed course content on AMR,
AMS and IPC for undergraduate or postgraduate students.
- New diagnostic tools require further research.

- The introduction of electronic prescribing needs to be

- Limited integration between acute and non-acute residential

of antimicrobials should
follow the Code of Market-
ing Practice, produced by
the Irish Pharmaceutical
Healthcare Association, and
local guidelines approved
by the hospital’s Drugs and
Therapeutics Committee.

Non applicable

- High prevalence rate of antibiotic usage evident with lack of

- Limited training on non-acute specific AMS prescribing.
- Over 50% of LTCF reported a lack of AMS guidelines.
- Alack of resources and governance highlighted.

- Limited surveillance reported from LTCFs.
- Establishment of a HSE IPC community strategy required.

D: recommendations for non-acute residential healthcare
institutions

The findings demonstrate that research on implementing
AMS strategies in LTCFs is limited compared to other
healthcare settings [107]. Consistent with the existing
evidence, the challenges to implementation include inad-
equate diagnostic resources, limited surveillance, insuf-
ficient government commitment, and a lack of tailored
strategies as well as inadequate human and financial
resources [108, 109], [110].

Furthermore, sustainability remains a concern [111]
particularly in integrating staff education into AMS pro-
grams [112]. While educating patients, residents, and
their families about responsible antibiotic use and resis-
tance is a key part of AMS strategies in LTCFs [113], we
found no evidence of such initiatives in this review. How-
ever, both the ECDC and WHO consider this practice a
key component for effective AMS in these setting [114,
115].

The successful implementation of this strategy requires
the development of clear educational materials, staff
training to facilitate effective communication, and the
integration of education into routine care. Visual remind-
ers such as posters and brief educational sessions can
reinforce key messages. Ongoing feedback and adjust-
ment of strategies ensure the education remains effective
and relevant [116].

Implementation

Whilst there are several policy documents and recom-
mendations available to support the implementation
of AMS strategies, there is an absence of a measurable
structured implementation plan. Programmes mandated

by Europe have been successful [10, 14] and has been
demonstrated to be feasible to apply in Ireland. Although
KPIs have been introduced, incorporating these into a
clear shared mandated implementation plan with defined
specific measurable elements would enhance the moni-
toring and evaluation of challenges and achievements
related to AMS.

Overall, Ireland demonstrates strong strategic commit-
ment to AMS, but continued focus is needed to ensure
uniform and sustained implementation in practice.
Consequently, Ireland’s AMS progress highlights a com-
mon challenge: moving from well-developed policy and
reporting structures to uniformly embedded, measurable
practice across all levels of the healthcare system.

Progress

Since the publication of Ireland’s first antimicrobial stew-
ardship guidelines in 2009, significant progress has been
made. This includes the publication of three national
action plans to combat resistance [16, 17, 117] increased
investment in specialised staff including Community
Healthcare Organisation based antimicrobial steward-
ship pharmacists and the development of online AMS
resources including education and prescribing aids.
Our review period ended in 2021 however in 2022, the
HSE published “Antimicrobial Stewardship: Guidance
for All Healthcare Settings” [118] updating the original
2009 publication on AMS [26]. These new guidelines
provide updated recommendations on key areas includ-
ing an expanded scope covering all healthcare settings,
updated definitions and terminology, a clearer focus on
AMS team and leadership roles, more detailed guidance
on education, enhanced surveillance, increased use of
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technology and more targeted interventions. Overall, the
updated 2022 guideline [118] reflect a more comprehen-
sive, multidisciplinary, and technology-driven approach
to combating AMR, with greater emphasis on collabora-
tion, education, and data-driven interventions.

Strengths and limitations

The strengths of this review include its novel approach to
the topic, the use of a peer-reviewed published protocol
and the utilisation of the SARI (2009) recommendations
to map both the peer reviewed and grey literature.

As a scoping review, no formal quality appraisal of
included studies and reports was undertaken. While
several reports were included, recommendations were
often repeated rather than providing information on cur-
rent actions making gaps in practice difficult to identify.
In addition, the inclusion of a cut-off date of 2021 was
partly due to the research question and to the launch of
new guidelines in 2022. Furthermore, studies conducted
during initial years of the Covid-19 pandemic could pro-
duce data that are potentially less reliable or complete, or
report practices that may not reflect long-term changes
to AMS. The impact of Covid-19 on AMS is a worthwhile
research question which we did not have the scope to
address concurrently.

Conclusion

This study is the first to assess AMS progress in Ire-
land since the launch of the initial guidelines in 2009.
Although progress has been made, it remains limited,
and the existing published data do not provide a clear
measure of its extent. The findings of this review can be
used to support future research, policy development and
implementation efforts. Adopting a structured approach
with clearly defined, measurable targets, rather than
aspirational action lists, may facilitate a more accurate
evaluation of progress and drive more effective AMS
outcomes.
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