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Background: Antimicrobial stewardship programs (ASPs) are dedicated to improving antimicrobial use.
Although clinical practice guidelines (CPGs) are available for the development of ASPs, it is unclear what the
quality of these guidelines are. We therefore systematically reviewed published CPGs for the development of
acute care hospital-based ASPs.
Methods: Primary literature, CPG and health technology assessment databases, and infectious diseases soci-
ety websites were searched. Abstract and full-text review of the search results for inclusion were performed
independently by 2 assessors. Overall quality of included CPGs was assessed using the Appraisal of Guide-
lines for Research and Evaluation II instrument.
Results: We identified 1,064 unique publications; 18 warranted full-text review. Five publications were
included in the final review. The National Institute for Care and Excellence from the United Kingdom, the
Dutch Working Party on Antibiotic Policy, and the Infectious Diseases Society of America/Society for Health-
care Epidemiology of America from the United States all had high quality guidelines on the Appraisal of
Guidelines for Research and Evaluation II scale.
Discussion: We identified 5 CPGs for creating a hospital-based ASP. Prior authorization and/or restriction
policies that appeared in all 5 guidelines should be considered essential for the development of an effective
hospital-based ASP.
Conclusions: High quality CPGs are available for implementation of ASPs in acute care hospitals.
© 2019 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All

rights reserved.
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Since 2013, all acute care facilities in Canada are required to
have an antimicrobial stewardship program (ASP) to meet Accredi-
tation Canada’s Required Organizational Practices.1 Accreditation
Canada states that the primary focus of the ASP for acute care facili-
ties is “to optimize the use of antimicrobials to achieve the best
patient outcomes, reduce the risk of infections, reduce or stabilize
levels of antibiotic resistance, and promote patient safety.”1
Although Accreditation Canada provides supporting references for
the creation of ASPs, the quality of listed recommendations is not
provided.1 In addition to Accreditation Canada’s Required Organi-
zational Practices, the antimicrobial stewardship standard from
the Joint Commission in the United States became effective January
1, 2017, for accreditation in critical access hospitals, hospitals, and
nursing care centers,2 and the Centers for Disease Control and Pre-
vention has suggested that ASPs should be present in all health
care settings and have provided core elements for hospital ASPs.3

However, none of these are clinical practice guidelines (CPGs) and
they do not provide an assessment of the quality of evidence that
they used. In addition, it is unclear whether the recommendations
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Table 1
Information sources searched

Name of information source

Primary literature databases
Ovid MEDLINE Epub Ahead of Print, In-Process & Other Non-Indexed Citations,

Ovid MEDLINE Daily, and Ovid MEDLINE
Embase
Cochrane Database of Systematic Reviews
Guideline databases
National Guidelines Clearinghouse
Canadian Medical Association Infobase: Clinical Practice Guidelines Database
New Zealand Guidelines Group
Australian National Health and Medical Research Council: Clinical Practice

Guidelines
National Institute for Health and Care Excellence Guidance
World Health Organization digital library
Guidelines International Network
Infectious diseases organizations
Association of Medical Microbiology and Infectious Diseases Canada
Infectious Diseases Society of America
Society for Healthcare Epidemiology of America
European Society of Medical Microbiology and Infectious Diseases
European Centre for Disease Control and Prevention
International Society for Infectious Diseases
Centers for Disease Control and Prevention
Public Health Agency of Canada
Laboratory Centre for Disease Control
Health technology assessment programs/health organizations
Canadian Agency for Drugs and Technologies in Health
Health Technology Assessment International
Institute of Health Economics
Joanna Briggs Institute
National Health Service
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are consistent between different ASP CPGs, and what the level of
evidence is for each guideline recommendation.

CPGs have been defined by the Institute of Medicine as “state-
ments that include recommendations intended to optimize patient
care that are informed by a systematic review of evidence and the
assessment of the benefits and harms of alternative care options.”4

There are a number of reasons for the development and implementa-
tion of CPGs, including summarizing the best available evidence to
aid in clinical decision making, improving quality of care while
decreasing practice variation, maximizing efficient use of resources,
and highlighting areas in which more research is needed.5

We are not aware of any current literature that has systematically
examined the quality of published CPGs in ASP development for acute
care facilities. Therefore, we sought to systematically review and
summarize published CPGs relating to the development of acute care
hospital-based ASPs in terms of methodological quality. In addition
to evaluating the overall CPGs, the secondary objectives of this review
were to evaluate the level of evidence for each of the specific recom-
mendations contained within the guidelines, and if multiple guide-
lines existed, to determine the concordant recommendations for an
ASP between the CPGs.

METHODS

This study was completed using applicable elements from the Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) checklist to create a framework6 (available on request). The
PRISMA checklist was designed to be used as a framework for system-
atic reviews focusing on randomized controlled trials, however, it can
be used as a framework for reporting other types of systematic
reviews including those of CPGs.6

Protocol and registration

The protocol for this systematic review was registered on PROS-
PERO (registration number CRD42014010015.)

Eligibility criteria

We considered CPGs published from the year 2000 until October
27, 2018. We only considered publications that applied to acute care
adult (≥18 years of age) hospitals and that originated from very high
human development countries, defined by the United Nations Human
Development Index with a score >0.800,7 given the differences in
resource availability between these and lower human development
countries.8,9 All interventions (ie, recommendations) included in the
CPGs are of interest, including comparisons in the recommendations
between CPGs. There were no language barriers for the search, but
only publications available in English were considered for inclusion.
Publications that were originally not in English but were available
with an English translation were included. Any publication aimed
toward hospital and health care workers and administrators was
included, and the CPGs did not have to incorporate certain recom-
mendations to be included.

Information sources and search strategy

A comprehensive search strategy was used for this study. We
searched a number of primary literature databases including Medline,
EMBASE and the Cochrane Database, CPG databases, infectious dis-
eases organizations, and health technology assessment programs
(Table 1). In addition, reference lists of identified articles were
searched for relevance. The search was conducted in October 2018.
We limited the time frame to anything published during or after the
year 2000 and for the Cochrane Database, 2005 onwards. Although
antimicrobial stewardship has been a formalized concept in Canada
since the 1990s,10 clinical structure and programs are always rapidly
changing in medicine, and so the search was completed to only
include more recent publications to ensure that only relevant evi-
dence was considered.

We used the search terms “antimicrobial stewardship program”

and variations of “clinical practice guideline” in our literature search,
except in the search of the guideline databases where we searched
for “antimicrobial stewardship” only. The search terms and results
are available on request.

Study selection and data collection process

Screening of titles and abstracts for potentially relevant guidelines
was conducted by 2 independent reviewers (E.R. and D.C.). Full text
copies of potentially relevant guidelines were assessed for inclusion
by the same 2 reviewers (E.R. and D.C.) using an inclusion assessment
form designed for this systematic review (available on request). Dis-
agreements were resolved by consensus. For any disagreements
unable to be resolved by consensus, a third reviewer (L.B.) was avail-
able. At each stage, Cohen’s kappa was calculated as the measure of
agreement.11

Data items

Variables gathered from the CPGs included year of publication,
organizations involved with developing the CPG, country of origin,
and funding sources for the development of the guidelines.

Summary measures

The primary outcome of the systematic review was the quality of
the encompassed CPGs. The quality was evaluated using the Appraisal
of Guidelines for Research and Evaluation (AGREE) II instrument.12



E. Rennert-May et al. / American Journal of Infection Control 47 (2019) 979−993 981
We reported each item in the AGREE II instrument for each included
CPG. For the AGREE II instrument, the domain scores are calculated
from the scoring of 23 individual items of the AGREE II.13 Each item is
rated on a 7-point scale (ie, 1-strongly disagree to 7-strongly agree).
The domain score is the sum of the scores for each individual item
within a domain, scaled as a total percentage of the maximum score
for each domain. A percentage >70% is considered high quality within
a given domain.

Our secondary outcome was the level of evidence for each of the
recommendations within each guideline, and this was assessed using
the Grading of Recommendations, Assessment, Development and
Evaluation (GRADE) system.14 GRADE classifies evidence as very low
quality (defined as “any estimate of effect is very uncertain”), low
quality (defined as “further research is very likely to have an impor-
tant impact on our confidence in the estimate of effect and is likely to
change the estimate”), moderate quality (defined as “further research
is likely to have an important impact on our confidence in the esti-
mate of effect and may change the estimate”), and high quality
(defined as “further research is very unlikely to change our confi-
dence in the estimate of effect”).14

Data extraction were standardized as required by the structure of
the AGREE II instrument and GRADE assessment (ie, only specific
elements must be extracted and included) and completed indepen-
dently by 2 authors (E.R. and D.C.). There was no process for unex-
pected data extraction as the current study only used AGREE II and
GRADE. Concordant recommendations between all available CPGs
were examined.

Synthesis of results

We conducted a narrative synthesis to report the results of our
review.

There were no funding sources for this current study.

RESULTS

Study selection

In total, 1,077 articles were discovered through the searches of the
databases, the various national Infectious Diseases Society website
searches, searches of health technology assessment programs, and
reference lists. Among these, 12 articles were duplicates and 1 was
retired and therefore excluded. A total of 1,064 titles and abstracts
were examined for relevance, with 18 articles being identified for full
text review (kappa: 0.75). After full text review, 5 CPGs were included
in this review (kappa: 1.00). Of the 13 excluded, 1 article was
excluded as it was specifically stated that it was not a guideline but
rather suggestions for how an ASP can be designed.15 Another was
excluded because it did not meet the rigorous criteria for CPGs men-
tioned earlier that require a systematic review of the literature and
the associated references.16 Two articles were focused on antimicro-
bial resistance rather than CPGs for ASPs.17,18 One article was
excluded as it was created as a complement to guidelines rather than
a guideline itself.19 Two articles were not focused on acute care hospi-
tals.20,21 Five articles were consensus statements (which are generally
of lower methodological quality compared to CPGs22) or opinions
rather than CPGs.23-27 Finally, 1 article did not have an English trans-
lation available.28 Figure 1 provides the PRISMA diagram of the search
and screen results.

Included CPGs

The following describes the 5 CPGs included in this review: 1
guideline from 2009 originated from Ireland and was produced by
the Strategy for the control of Antimicrobial Resistance in Ireland
(SARI) hospital antimicrobial stewardship working group29; a guide-
line from 2015 was from the United Kingdom and was compiled by
the National Institute for Health and Care Excellence (NICE)30; a
guideline from 2016 originated from the United States and was pro-
duced by the Infectious Diseases Society of America (IDSA) and the
Society for Healthcare Epidemiology of America (SHEA)31; a guideline
from 2016 originated from the Netherlands from the Dutch Working
Party on Antibiotic Policy (SWAB)32; and the last guideline was also
from 2016 from Germany and authored by the German Society for
Infectious Diseases (GSID).33

Results of individual studies

Primary outcome: Results of the AGREE II instrument assessment
Figure 2 illustrates the scaled scoring of the 5 guidelines on all

domains of the AGREE II instrument. In general, the IDSA/SHEA guide-
line, the SWAB guideline, and the NICE guideline performed higher
than the SARI and GSID guidelines. On 5 of the 6 domains, the NICE
guideline was either the top performer or was tied for the highest
score. The overall guideline assessment score (on the 7-point scale)
was rated as a 7 for the NICE guideline, a 6 for the IDSA/SHEA guide-
line, a 6 for the SWAB guideline, a 5 for the GSID guideline, and a 4
for the SARI guideline.

We found that the scope and purpose of the guidelines were well
described in the NICE, IDSA/SHEA, SWAB, and SARI guidelines. Stake-
holder involvement was clearly explained in the NICE guideline and
reasonably well in the IDSA/SHEA guidelines, with a domain score of
100% and 75%, respectively, but less so in the other 3 CPGs. The rigor
of development domain scored highly for the NICE guideline (95%);
the only item within the domain in which they did not achieve the
highest score was regarding a direct link between recommendations
and evidence. Although they did provide an appendix that explained
which evidence was used for which recommendation, this linkage
was not explicitly included in the guideline. Additionally, some of the
recommendations were made through discussion of the evidence
rather than a direct link to the evidence itself. The clarity of presenta-
tion scored very highly in all 5 included guidelines (domain scores of
97%-100%).

The applicability of the guidelines did not score highly for the
IDSA/SHEA, GSID, or SWAB CPGs (38%, 29%, and 54% respectively),
but scored well in the SARI and NICE guidelines (77% and 71%, respec-
tively). Most of the guidelines did not thoroughly discuss the issues
with implementing the recommendations, or advice for how these
recommendations can be put into place. Although the SARI guidelines
did comment on difficulties with implementing guideline recommen-
dations due to resource issues, and that these barriers should be pre-
sented to senior management. The CPGs also generally did not clearly
explain resource implications of applying the guidelines or how the
actual implementation of the guidelines would be monitored. The
SWAB guidelines had a recommendation that stated they could not
suggest that specific stewardship strategies should be used to achieve
the stewardship objectives as a consideration of barriers to imple-
mentation should be contemplated first.

Finally, for editorial independence, the NICE, IDSA/SHEA, and
SWAB guidelines scored very well (100%, 100%, and 96% respectively),
but the guidelines from SARI and GSID did not discuss editorial inde-
pendence.

Secondary outcome: Results of the GRADE assessment
The GRADE assessment was completed for each recommenda-

tion’s evidence with the exception of the SARI and the NICE guide-
lines, as there was no direct linkage of evidence to the
recommendations within the guidelines, and therefore GRADE was
not applied.



Fig 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram.
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Based on the GRADE evaluation of the level of evidence, we found
that of the 28 IDSA/SHEA guideline recommendations, 8 were deter-
mined to be based on moderate quality evidence, 14 were based on
low quality evidence, and 6 were based on very low quality evidence.
Of note, IDSA/SHEA completed this exercise themselves, rating each
of the recommendations according to GRADE. Our findings were gen-
erally consistent with what they found. The SWAB guidelines had 19
recommendations, 6 were based on no evidence, 8 were based on
very low quality evidence, 3 were based on low quality evidence, and
2 were high quality evidence. The recommendations were rated by
SWAB using GRADE and their findings corroborated with our own.
The GSID guidelines had 15 recommendations of which 7 were based
on moderate quality evidence, 4 were based on low quality evidence,
and 4 were based on very low quality evidence.

The recommendations based on high quality evidence from the
SWAB guidelines pertained to the use of procalcitonin in intensive
care settings and in treatment guidance for respiratory tract infec-
tions and were based on randomized controlled trials and systematic
reviews. Generally, recommendations of moderate quality evidence
(eg, the use of authorization and prospective audit and feedback, the
use of interventions designed to reduce the use of antibiotics associ-
ated with a high risk of Clostridium difficile infections compared to no
such interventions, and the use of computerized clinical decision
support systems) had some evidence that stemmed from small ran-
domized controlled trials, or systematic reviews. Those suggestions
with low quality were generally retrospective studies and very low
quality evidence was frequently based on expert consensus.

Secondary outcome: Concordance of recommendations between
guidelines

All guidelines, except for SWAB, emphasized the need for pro-
spective audit and feedback. All of the CPGs discussed restriction of
antimicrobials or prior authorization policies. In addition, all
guidelines except for SWAB recommended education as part of
stewardship interventions (although the IDSA/SHEA guideline did
state this should not be a sole component of ASPs) and a team-
based approach to antimicrobial stewardship. Although not every
specific recommendation was identical throughout the 5 guide-
lines, and the IDSA/SHEA and NICE guidelines had substantially
more recommendations, there were no contradictory recommen-
dations between the 5 guidelines. All recommendations from the 5
guidelines can be found in Table 2. To determine domains of over-
lap between the different guidelines, the recommendations are
grouped into the following categories: recommendations regard-
ing the ASP structure at the organizational/institutional level; anti-
microbial stewardship teams and roles; recommendations related



Fig 2. Appraisal of Guidelines for Research and Evaluation (AGREE) II domain scores. GSID, German Society for Infectious Diseases; IDSA, Infectious Diseases Society of America;
NICE, National Institute for Health and Care Excellence; SARI, Strategy for the control of Antimicrobial Resistance in Ireland; SHEA, Society for Healthcare Epidemiology of America;
SWAB, Dutch Working Party on Antibiotic Policy.
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to behavior change in antimicrobial prescribing; communication;
recommendations related to antimicrobial prescribing and moni-
toring; adoption of new antimicrobials; economic stewardship,
microbiology and laboratory diagnostics; recommendations
related to ASP quality indicators; special populations; and recom-
mendations of local-decision groups.

DISCUSSION

In this systematic review, we found 5 CPGs that focused on the
development and management of ASPs in the acute care hospital set-
ting. Of these, the NICE, SWAB, and IDSA/SHEA guidelines were high
quality on the AGREE II scale. The GSID and SARI guidelines were
moderate quality on the AGREE II scale. Only 3 of the 5 guidelines, the
GSID, SWAB, and IDSA/SHEA guidelines, were assessed using GRADE.
The only recommendations based on high quality evidence were in
the SWAB guidelines and related to procalcitonin. Generally, recom-
mendations were split among moderate, low, and very low quality
evidence. However, SWAB did include suggestions based on no evi-
dence in the literature. In all 5 guidelines there were concordant rec-
ommendations for preauthorization and/or restriction of certain
antimicrobials.

One issue that was consistent across all 5 guidelines was applica-
bility. The AGREE II scale includes 3 different concepts within the
applicability domain.13 These concepts include the following: “the
guideline provides advice and/or tools on how the recommendations
can be put into practice; the potential resource implications of apply-
ing the recommendations have been considered” and; “the guideline
presents monitoring and/or auditing criteria.”13 Despite not being
able to tie GRADE levels of evidence into these guidelines, SARI and
NICE CPGs did still have reasonable AGREE II score within this
domain. However, these CPGs had a tendency to make suggestions
without in-depth consideration for the difficulty in practically imple-
menting them, which in many cases can include a lack of funding for
a dedicated ASP team.34 Funding can be a major issue in many centers
and a barrier to implementation of ASPs.34 The SWAB guideline rec-
ommendation that barriers to implementation must be assessed each
time a stewardship strategy is considered is an important and
realistic point, given that all hospitals have a unique culture that may
impact what strategies and methods would be effective.32 Addition-
ally, as each of these CPGs came from a different country there would
be different barriers to implementation specific to each country
because of variations in health care systems.

Another potential issue with implementation is apathy toward the
increasing threat of antimicrobial resistance.35 Although ASPs can
help combat the global threat of antimicrobial resistance, many juris-
dictions still consider this a hypothetical threat and do not prioritize
minimizing antimicrobial resistance when there are many other
health care demands requiring resources.35 It should be noted that in
response to the challenges encountered when implementing ASPs,
“playbooks” or “toolkits” are emerging that outline strategies for
overcoming barriers to implementation.36,37 Identifying obstacles
and methods of implementing ASPs have recently been recognized as
a priority area for antimicrobial stewardship research.38

Another issue that was found in the SARI and GSID guidelines
using the AGREE II scale was a lack of editorial independence.
Although the importance of disclosing funding sources and industry
relationships is recognized as an important component of developing
CPGs,39 we were unable to assess the editorial independence of the
SARI or GSID guidelines as the authors disclosures were not available.
Therefore, we could not assess for potential conflicts of interest. The
SARI guidelines were not published in a journal but rather available
through a webpage, so they may not have faced the rigorous peer-
review process that many academic journals require.

On examining the quality of evidence using GRADE when possible
in the SWAB, IDSA/SHEA, and GSID guidelines there was a lack of
high quality evidence (Table 2). This potentially is reflective of the
fact that although ASPs are recognized as a key factor in the manage-
ment of antimicrobial use, there is a lack of robust research regarding
the use of the different ASP techniques and their effect on clinical out-
comes to date.

When considering each of the CPGs included in the current study
there were no recommendations between CPGs that directly contra-
dicted each other, and all guidelines suggested antimicrobial restric-
tion and/or preauthorization (Table 2). All guidelines except for
SWAB suggested prospective audit and feedback. These similarities in



Table 2
Individual clinical practice guideline recommendations grouped by domain to highlight consistencies and discrepancies between individual recommendations across clinical practice guidelines. GRADE level of evidence is included in
italics beside each recommendation for the guidelines in which this was applicable.

DOMAIN IDSA NICE SARI SWAB GSID

Recommendations
regarding the ASP
structure at the
Organisational/
institutional level

No recommendation � Commissioners should ensure that antimicrobial
stewardship operates across all care settings as
part of an antimicrobial stewardship programme.

� Establish an antimicrobial stewardship programme, taking
account of the resources needed to support antimicrobial
stewardship across all care settings.

� Consider including the following in an antimicrobial
stewardship programme:
�monitoring and evaluating antimicrobial prescribing
and how this relates to local resistance patterns

� providing regular feedback to individual prescribers in
all care settings about:

� their antimicrobial prescribing, for example, by using
professional regulatory

� numbers for prescribing as well as prescriber (cost
centre) codes

� patient safety incidents related to antimicrobial use,
including hospital admissions for potentially avoidable
life-threatening infections, infections with Clostridium
difficile or adverse drug reactions such as anaphylaxis

� providing education and training to health and social
care practitioners about antimicrobial stewardship and
antimicrobial resistance

� integrating audit into existing quality improvement
programmes.

� Ensure that roles, responsibilities and accountabilities are
clearly defined within an antimicrobial stewardship pro-
gramme.

� Involve lead health and social care practitioners in estab-
lishing processes for developing, reviewing, updating and
implementing local antimicrobial guidelines in line with
national guidance and informed by local prescribing data
and resistance patterns.

�Consider developing systems and processes for providing
regular updates (at least every year) to individual prescrib-
ers and prescribing leads on:
� individual prescribing benchmarked against local and
national antimicrobial prescribing rates and trends

� local and national antimicrobial resistance rates and
trends

� patient safety incidents related to antimicrobial use,
including hospital admissions for potentially avoidable
life-threatening infections, infections with C difficile or
adverse drug reactions such as anaphylaxis.

� Consider developing systems and processes for identifying
and reviewing whether hospital admissions are linked to
previous prescribing decisions in patients with potentially
avoidable infections (for example, Escherichia coli
bacteraemias, mastoiditis, pyelonephritis, empyema,
quinsy or brain abscess).

� Development of hospital antimicrobial
stewardship programmes, along with
provision of appropriate 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
adaptation at local level.

� All hospitals should have appropriate
administrative and information technology
support for antimicrobial stewardship,
including 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.

� It is recommended to have a local antibiotic
guide present in the hospital (very low).

� The Guideline committee also recommends
that the local antibiotic guide corresponds to
the national antibiotic guidelines (no
evidence).

� Computerized information technology
(low quality).

Antimicrobial
stewardship teams
and roles

No recommendation � Organisations establishing antimicrobial stewardship
teams should ensure that the team has core members
(including an antimicrobial pharmacist and a medical
microbiologist) and can co-opt additional members
depending on the care setting and the antimicrobial issue
being considered.

� Support antimicrobial stewardship teams, by developing
processes that promote antimicrobial stewardship or by
allocating resources, to:
� review prescribing and resistance data and identify
ways of feeding this information back to prescribers in

� All acute hospitals must have on-site presence
of a medical microbiologist or infectious
diseases physician, with responsibility 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.

� All pharmacists with responsibility for
antimicrobial stewardship should have access

No recommendation � Availability of a team of ABS experts
(moderate quality).

(continued on next page)
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Table 2 (Continued)

DOMAIN IDSA NICE SARI SWAB GSID

disseminated locally. Routine surveil-
lance of antimicrobial consumption
and antimicrobial susceptibility data
should be performed to avoid indis-
criminate compensatory use of other
antimicrobial drug classes, since this
can promote the unintentional and
uncontrolled emergence of resistance
(moderate quality).

Recommendations of
local-decision groups

No recommendation � Consider co-opting members with appropriate expertise
in antimicrobial stewardship when considering whether
to approve the introduction of a new antimicrobial locally;
this may include those involved in the antimicrobial stew-
ardship team.

� Ensure that local formularies, prescribing guidelines and
care pathways are updated when new antimicrobials are
approved for use.

�When evaluating a new antimicrobial for local use and for
inclusion in the local formulary, take into account:
� the need for the new antimicrobial
� its clinical effectiveness
� the population in which it will be used
� the specific organisms or conditions for which it will
be used

� dose, dose frequency, formulation and route of adminis-
tration

� likely tolerability and adherence
� any drug interactions, contraindications or cautions
� local rates and trends of resistance
�whether use should be restricted and, if so, how use will
be monitored

� any additional monitoring needed
� any urgent clinical need for the new antimicrobial
� any plans for introducing the new antimicrobial.

� Local decision-making groups should assess the benefits
and risks of restricting access to a new antimicrobial.

� If access to a new antimicrobial is restricted:
� document the rationale for and the nature of the restric-
tion, and ensure that this information is publicly available

� review the restriction regularly to determine that it is still
appropriate.

� Ensure that there is a plan for the timely introduction,
adoption and diffusion of a

� new antimicrobial when this has been recommended for
use.

� Discuss with commissioners early in the approval
process if funding concerns for a new antimicrobial
are likely to cause delay in its introduction, adoption and
diffusion.

� Indicate where prescribers can find accurate,
evidence-based and up-to-date information about
the new antimicrobial.

No recommendation No recommendation No recommendation

ASP, antimicrobial stewardship program; F&N, febrile and neutropenic; GRADE, Grading of Recommendations, Assessment, Development and Evaluation; GSID, German Society for Infectious Diseases; IDSA, Infectious Diseases Society of
America; IT, information technology; NICE, National Institute for Health and Care Excellence; NICU, neonatal intensive care unit; SARI, Strategy for the control of Antimicrobial Resistance in Ireland; SHEA, Society for Healthcare Epidemiol-
ogy of America; SWAB, Dutch Working Party on Antibiotic Policy.
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recommendations likely reflect the areas of antimicrobial steward-
ship where there are the most studies and evidence. The heterogene-
ity between the studies and their recommendations is potentially
owing to differences in the data collection process used to inform rec-
ommendations. Each group that created a CPG may have had differ-
ences in their specific question formulation, search strategy, and
differing processes and criteria to determine their recommendations
and conclusions. There may be some variability related to process
and this inconsistency is recognized as a limitation. However, CPG
recommendations reflect clinical queries; each recommendation and
its associated evidence is based on that question and its specific
search results, and it is likely the clinical queries would have been
similar. Additionally, the groups did use an element of discussion and
consensus to create their final suggestions that would lead to some
subjectivity and differences between the groups that created the
guidelines.

A systematic review and meta-analysis from 2016 examined if
antimicrobial stewardship objectives had any long-term effects in
hospitals and long-term care facilities examining 4 domains of clinical
outcomes, adverse events, costs, and bacterial resistance rates.40 The
authors classified 14 unique stewardship objectives and completed a
systematic review on each, finding 145 studies that only addressed 9
of the 14 objectives.40 Of the studies examined, most were found to
be of low quality.40 Although some of the studies did show the benefit
of certain stewardship objectives (ie, empirical antibiotic therapy
according to guidelines, de-escalation of therapy, switch from intra-
venous to oral treatment, therapeutic drug monitoring, use of a list of
restricted antibiotics, and bedside consultation) in impacting at least
1 of the 4 domains listed earlier, this review demonstrates there is
still a lack of high quality evidence to guide antimicrobial steward-
ship recommendations.40

As outlined earlier, 3 of the 5 CPGs did not score well on applica-
bility, and none of the guidelines fully addressed the difficulties with
implementation of an acute care hospital ASP. This may be partly
owing to the fact that the cost-effectiveness of ASPs is still unclear,
and so it is difficult to describe ways in which to use costs to help
cross barriers to implementation. A structured review on the cost
effectiveness of ASPs was recently completed and found that there
was a failure to include complete costs rendering it difficult to know
whether or not the interventions were cost-effective.41

This is the first systematic review to our knowledge on the evalua-
tion of CPGs for ASPs in acute care hospitals. This is an area of impor-
tance given that ASPs are now required in many acute care centers
and are becoming mandated in numerous jurisdictions. We thor-
oughly examined the identified guidelines to assess for quality using
both the AGREE II tool and the GRADE scale for each individual rec-
ommendation where possible. Our methodology was consistent with
a recent publication outlining the methodological guide for system-
atic reviews of CPGs, including the use of a validated appraisal tool to
assess the CPG quality.42 This systematic review also allows for a con-
nection between ASP CPGs and recommendations from Accreditation
Canada, which institutions can use when planning their ASPs. As
mentioned previously, Accreditation Canada states that ASPs need
“to optimize the use of antimicrobials to achieve the best patient out-
comes, reduce the risk of infections, reduce or stabilize levels of anti-
biotic resistance, and promote patient safety.” There is, of course,
some overlap between the different areas, but suggestions in Table 2
that fall under the domains of recommendations related to behavior
change in antimicrobial prescribing and recommendations related to
antimicrobial prescribing and monitoring would also tie into optimiz-
ing the use of antimicrobials to achieve the best patient outcomes and
reducing the risk of infections. Domains of recommendations related
to antimicrobial prescribing and monitoring and microbiology and
laboratory diagnostics would connect to reducing or stabilizing the
levels of antimicrobial resistance. Also, the recommendations within
the domain of the ASP structure at the organizational/institutional
level would promote patient safety.

The study was limited in that it only included literature from 2000
onwards. There may have been some earlier guidelines that were
missed, however, given that stewardship did not become a part of
accreditation for hospitals until recently, it is unlikely that this was
the case. Additionally, guidelines in development were not explicitly
searched, although, as individual websites were searched, often
guidelines in development will be listed there and so may have been
found if present. In addition, our systematic review only looked at
guidelines for acute care hospitals, and the results are therefore not
necessarily applicable to ASPs in long-term care/continuing care or
outpatient facilities. As mentioned earlier, the included CPGs were
generally not comprised of high quality evidence. Although this
reflects the available studies and evidence that currently exist for
ASPs, it does decrease the reliability of the CPGs when they are
applied to clinical practice. Also, 1 article was excluded on the basis
of no English language translation available. Although it is uncertain
whether or not this article would have met the inclusion criteria, as
only 5 CPGs were included in the current study the exclusion of 1
study could potentially be significant. Another limitation in compar-
ing and contrasting the CPGs is that they each originated from differ-
ent countries. Because of differing health care systems and variable
clinical demands, each guideline suggestion may not be applicable to
every country. Table 2 provides an outline of all recommendations
that enables readers to review and compare the suggestions and their
associated evidence level and determine which are most applicable
to their jurisdiction.

CONCLUSIONS

Based on the results of our systematic review, we would recom-
mend the use of the NICE guideline or the IDSA/SHEA guideline for the
development and implementation of a hospital-based ASP. Although
the NICE guidelines were not assessed using GRADE in the current
study, the authors were extremely thorough in their systematic search
for evidence and assessed the quality of all the recommendations they
included. The SWAB guidelines did rate highly on the AGREE II scale,
however, many of their recommendations were based on no evidence.

Additionally, the findings from this review and the lack of high
quality evidence to inform recommendations suggests a need for
ongoing rigorous research in the area of ASPs, to ensure the desired
clinical outcomes are being achieved and guarantee that evidence-
based practices are being put in place. Levels of evidence identified
with associated recommendations in Table 2 suggest specific areas
with low quality evidence necessary for further research within the
realm of antimicrobial stewardship. Higher quality evidence and
studies may influence the recommendations of the CPGs. This high-
lights the importance of CPGs having strategies in place to update
their recommendations based on new evidence. Finally, future
updates to CPGs should strive to address the barriers in implementa-
tion and strategies for overcoming these challenges.
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