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ABSTRACT

Introduction: Antimicrobial resistance (AMR) is a widely recognized threat to global health, mainly driven by the

inappropriate use of antimicrobials. Recommendations from evidence‐based practice guidelines (EBPGs) can promote appro-

priate antimicrobial use. Currently, no guidance exists for considering AMR in EBPGs. This is the protocol for two studies that

aim to (1) develop a checklist of AMR considerations for EBPGs and (2) conduct a case study to evaluate existing EBPGs

regarding the extent to which AMR is considered among other methodological assessments.

Methods: Using the Delphi technique, we will consult with individuals from four interest‐holder groups to develop and refine a

checklist of AMR considerations for EBPGs. To assess EBPGs, we will search various databases for guidelines on four prioritized

syndromes (i.e., community‐acquired pneumonia, urinary tract infection, skin and soft tissue infections and exacerbations of

chronic obstructive pulmonary disease). We will screen articles in duplicate and in stages to include EBPGs for the prioritized

syndromes and will use piloted data extraction forms to extract characteristics of the EBPGs. For each EBPG, we will evaluate

whether AMR was considered (using the developed checklist), its trustworthiness (i.e., methodological quality) (using the

modified National Guideline Clearinghouse Extent of Adherence to Trustworthy Standards instrument) and its adaptability

(using items from existing adaptability frameworks).

Discussion: This work will develop a checklist of AMR considerations for EBPGs and evaluate a subsequent sample of EBPGs

to investigate the extent to which AMR is considered. Furthermore, by conducting a methodological appraisal of trustwor-

thiness and adaptability, this study will contextualize results to promote the uptake and appropriate interpretation of existing

guidelines. Thus, these findings will be useful to decision‐makers as well as guideline development groups as they highlight

what existing work can be trusted and leveraged while also identifying what limitations and gaps need to be addressed.
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1 | Introduction

Antimicrobial resistance (AMR) is a well‐recognized threat to
global public health driven by various factors [1, 2]. Aside from
its serious health consequences, AMR is associated with large
costs to the economy and health system [1, 3, 4]. Although a
natural process over time, the emergence and spread of AMR is
exacerbated by human activity, such as misuse and overuse of
antimicrobials [1, 2]. One strategy to address this is anti-
microbial stewardship: a system‐wide approach that includes
interventions aimed at promoting, improving, monitoring and
evaluating appropriate antimicrobial use [5, 6]. One example of
a stewardship tool that can be implemented at the global,
national or regional level is evidence‐based practice guidelines
(EBPGs).

EBPGs provide actionable recommendations regarding the most
appropriate intervention and are thus—when they consider
AMR—aimed at optimising and promoting appropriate anti-
microbial use. It is unclear, however, how and to what extent
guideline development groups (GDGs) consider AMR when
developing their recommendations. Thus, this protocol outlines
the methods we will use for determining whether and how
EBPGs address relevant AMR considerations, and to promote
the appropriate interpretation and uptake of these guidelines.
We describe two studies, one focused on the development of a
checklist of AMR considerations for the development and
assessment of EBPGs, and another describing the methods for
selecting and critically appraising a sample of AMR‐related
EBPGs to guide uptake of existing recommendations and future
guideline development efforts.

2 | Methods

We will develop a checklist of AMR considerations for EBPGs
(Study 1) and conduct a methodological study to assess a
sample of existing EBPGs (Study 2). Figure 1 provides an
overview of both studies. Any protocol changes will be com-
municated in the final publication of each study.

We used the DELPHISTAR to guide the reporting of our pro-
tocol for the first study and adhered to the reporting guidance

for scoping review protocols for the second [7, 8]. The Sup-
porting Appendix includes a list of terms and definitions rele-
vant to our methods.

2.1 | Study 1: Development of a Checklist of AMR
Considerations for EBPGs

Objectives:

A. To develop a list of preliminary checklist items related to
AMR considerations that EBPGs of antimicrobial thera-
pies should address.

B. To ensure comprehensiveness and clarity of the checklist
content by consulting various interest‐holders.

2.1.1 | Development of Preliminary Checklist Items
(Objective A)

The checklist will aim to address AMR‐specific considerations
for GDGs developing EBPGs with AMR implications (e.g.,
treatment of bacterial infections in humans). Although the
scope of the considerations includes the planning and devel-
opment, in addition to the reporting of the EBPG, our meth-
ods for developing the checklist will be based on the guidance
for developing reporting guidelines [9]. Through a literature
review, we will identify existing development frameworks,
reporting guidelines, examples of EBPGs that have explicitly
considered AMR, or any other documents addressing AMR
considerations in EBPGs. We will discuss these findings with
our interdisciplinary core research team, which includes
EBPG methodologists, AMR experts and experts who develop
AMR‐related EBPGs, to assist with generating potential
checklist items. To organize preliminary items, we will map
each of the considerations relevant to EBPGs development to
domains and items of the GIN‐McMaster guideline develop-
ment checklist [10] and the considerations relevant to re-
porting to the AGREE Reporting checklist [11]. We will
identify which considerations are relevant to the whole
guideline versus specific recommendations.

2.1.2 | Revision of Items Based on Interest‐Holder
Consultation (Objective B)

Interest‐holders will revise the preliminary items and assess
their comprehensiveness and relevance. To consider the per-
spective of all relevant groups, we will recruit an expert panel
from across the globe composed of: (1) EBPG methodologists,
(2) AMR experts, (3) end‐users of AMR‐related EBPGs (e.g.,
clinicians, researchers, public health organizations, policy‐
makers) and (4) end‐users of our checklist (e.g., members of
EBPGs oversight committees, members of GDGs). We aim to
recruit a total of 20 participants (5 experts/group) and will rely
on the networks of our research team and collaborators to invite
participants and disseminate recruitment information. We will
use purposive sampling to have a diverse group of experts that
includes representation of various genders and geographic
regions.

We will use the Delphi technique to gather the opinions of our
expert panel and to reach consensus regarding the most rele-
vant items to include in our checklist [12, 13]. First, using

Summary

• Recommendations from evidence‐based practice
guidelines that consider antimicrobial resistance
(AMR) can promote appropriate antimicrobial use,
which is key to addressing AMR.

• Currently, no guidance exists for explicitly consider-
ing AMR during guideline development, and it is
unclear how and to what extent guideline develop-
ment groups are doing this in practice.

• This protocol outlines a two‐stage project that
involves: (1) the development of a checklist of AMR
considerations for the planning, development and
reporting of guidelines, and (2) a scoping review and
critical appraisal of existing guidelines of four syn-
dromes to evaluate their methodological quality,
adaptability and extent to which AMR is considered.
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LimeSurvey, panellists will rate the importance of each of the
preliminary checklist items using a numeric rating scale from 1
(not important) to 7 (extremely important) [14]. To ensure hav-
ing a comprehensive checklist, panellists may suggest any
additional items they believe should be included and to suggest
any clarifications to the initial items. Thus, the first round will
focus on clarifying and identifying relevant checklist items and
the elimination of any items with a median score of 2 or less
and for which no panellists rated as at least a 6. Subsequently,
the next round of the survey will incorporate these revisions.
Survey data will be aggregated and anonymized, and the
research team will only be aware of each participant's response
status (complete or incomplete) in case follow‐ups are needed.

We will present the survey results (i.e., descriptive statistics of
the overall rating per item) and a suggested checklist of items
developed by the research team based on the panel ratings at a
virtual panel meeting. We will obtain consent from panellists to
record this meeting and take detailed meeting minutes. Here,
panellists will discuss the suggested checklist, the core team will
incorporate decisions, and, using an anonymous poll, the panel
will vote as to whether they agree with the full list. If a panel
member cannot attend the meeting, they will provide their vote
via email. If we do not reach consensus (defined as 80%
agreement) at the first meeting, panel members will respond to
another round of survey focusing on the items that are the
source of the disagreement, per the meeting discussion, and will
discuss the new suggested checklist based on the latest survey
results in another meeting. We will repeat this process until
consensus is reached and a final checklist (with a maximum of
15 items to ensure feasibility in subsequent objectives) is de-
veloped. Our report will include all potential items generated
in our findings and describe which items were retained and
which were not, with reasons for the excluded items. We will
assess the face validity of our finalized checklist by presenting
it to relevant experts at conferences (e.g., through workshops).
The DELPHISTAR checklist [8] will guide the reporting of
this process.

2.2 | Study 2: Critical Appraisal of a Sample of
Existing EBPGs With AMR Implications

Objectives:

A. To classify, characterise and evaluate EBPGs according to
our identified AMR considerations.

B. To summarize how AMR is currently being considered in
EBPGs and conduct pilot testing of the checklist deve-
loped in Study 1.

C. To evaluate the trustworthiness (i.e., methodological
quality) of these EBPGs.

D. To evaluate the adaptability of these EBPGs.

To address these, we will conduct a methodological review
using the scoping review framework outlined by the Joanna
Briggs Institute [15].

2.2.1 | Search Strategy

An information specialist at the McMaster Health Information
Research Unit will: (1) develop a comprehensive search strategy
for both general databases (i.e., Medline and Embase accessed
through the Ovid platform) and guideline‐specific databases (i.e.,
Guidelines International Network library, Turning Research Into
Practice), and (2) search other literature sources (e.g., Public
Health Agency of Canada, United States Centre for Disease
Control and Prevention), including the 25 international websites
searched in a previous systematic survey of infectious diseases
guidelines [16]. We will consult with content experts for any
additional publications. Searches will not be restricted by date
but, for feasibility, will only include EBPGs published in English.

2.2.2 | Eligibility Criteria

Because any EBPGs pertaining to antimicrobial usage can have
AMR implications, we will include any EBPGs (defined as a

FIGURE 1 | Overview of the two studies outlined in this protocol. AMR, antimicrobial resistance; EBPG, evidence‐based practice guideline.
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guideline informed by a systematic review, see Supporting
Information for complete definition) addressing at least one of
four prioritized syndromes: community‐acquired pneumonia,
urinary tract infections, skin and soft tissue infections and ex-
acerbations of chronic obstructive pulmonary disease. These are
among the most common and serious syndromes in the com-
munity and were previously prioritized by the World Health
Organization's essential medicines group [17]. To determine
whether recommendations were informed by a systematic
review, we will rely on either: (1) the author's definition or (2)
the use of established criteria to determine the eligibility of
studies. Because AMR is accelerated by the overuse and misuse
of antimicrobials, to be eligible, EBPGs will need to include at
least one recommendation (see Supporting Information for
definition) relevant to such interventions [1, 2].

2.2.3 | Study Selection

Using Covidence, we will screen publications in duplicate and
in stages: titles/abstracts and full‐texts [18]. Before screening, all
reviewers will receive training and complete a calibration ex-
ercise. Discrepancies will be resolved through discussion or by a
third reviewer.

2.2.4 | Data Extraction

Following training and calibration, we will extract data from all
eligible EBPGs using piloted, standardized extraction forms,
independently and in duplicate. We will resolve discrepancies
through discussion or by consulting a third reviewer. The Sup-
porting Information summarizes all data extraction variables
across objectives.

For Objective A, data extraction will include a variety of infor-
mation identified as relevant for methodological studies [19],
and information related to the general characteristics of the
guideline, the guideline topic and the recommendations them-
selves. Next, to assess the extent to which each EBPG con-
sidered AMR, we will apply the checklist developed in Study 1
to determine whether AMR was considered at both the guide-
line level and for each recommendation, as it may vary.

For Objective B, data extraction will include details related to
how AMR was considered and reported alongside any other
examples of AMR being considered not captured by the
checklist. Additionally, reviewers will provide feedback re-
garding any difficulties applying the checklist that may be
derived from the wording of items. Such data will be useful for
improving our preliminary checklist, including clarifying items
to address any ambiguity, and informing future efforts regard-
ing the methods for applying our list of considerations.

For Objective C, the modified version of the National Guideline
Clearinghouse Extent of Adherence to Trustworthy Standards
(NEATS) instrument will be used to assess trustworthiness [20].
The modified NEATS aims to improve the reproducibility of
assessments and ensure items evaluate the appropriateness of the
guideline development process rather than reporting quality [20].
The tool includes ten items assessing transparent disclosure of
funding, management of conflicts of interest, composition of the
GDG, systematic review process, rating the strength of recom-
mendations, articulation of recommendations, composition of
the external review team and plans for updating [20]. Extraction

fields will follow all steps of the assessment algorithms outlined
in the instrument manual to reach a final rating from 1 (no
information to low methodological quality) to 5 (high methodo-
logical quality) for eight of the items and a rating of yes/no for the
remaining two items [20].

For Objective D, items from existing adaptation frameworks
such as the GRADE‐ADOLOPMENT, MAGIC and ADAPTE
frameworks will guide our adaptability assessments [21]. We
will identify items from existing frameworks that are specific to
identifying appropriate source guidelines, including relevancy
(e.g., consider topic, country and language of publication),
trustworthiness (based on assessment in Objective C), currency
(e.g., last date of search for relevant systematic reviews), avail-
ability of relevant evidence syntheses and availability of justi-
fication of judgments in GRADE evidence‐to‐decision tables or
others [22, 23].

Making the assumption that guidelines that include multiple
recommendation statements use the same methods to develop all
recommendations, we will conduct the assessments for Objectives
C and D at the guideline level. For any item that needs to be
assessed at the recommendation level, we will assess only the first
recommendation and apply this rating to the entire guideline.

2.2.5 | Data Analysis and Presentation

The Scoping Reviews extension of the Preferred Reporting
Items for Systematic Reviews and Meta‐analyses checklist [24]
will guide the reporting of our findings.

For Objective A, we will: (1) summarize the features of the
included EBPGs in tables, including details regarding the year,
country, topic characteristics (e.g. population, scope) and ways in
which AMR was considered, (2) use descriptive statistics to cal-
culate the frequency of EBPGs published per syndrome and the
percentage of EBPGs and recommendations meeting each of our
checklist criteria, (3) calculate the median number of checklist
items met per EBPG and per recommendation, (4) categorize
EBPGs according to overlap within their questions and sum-
marize their recommendations, (5) assess whether recommen-
dations varied across guidelines according to whether AMR was
considered or according to different characteristics that can
impact health opportunities and outcomes (e.g., sex, country
economy) and (6) calculate the frequency with which recom-
mendations considered the PROGRESS‐Plus characteristics [25].
For Objective B, using an inductive content analysis approach,
we will categorize the methods by which current EBPGs con-
sider AMR [26]. This will involve reviewing the extracted data
to conduct open coding, the results of which will be used to
develop a coding framework (through discussions with the
research team) [26]. We will then apply this framework to the
data, which can be used to inform future efforts regarding how
to apply our list of AMR considerations [26].

For Objective C, we will use descriptive statistics and tables to
summarize the score across the sample of EBPGs for each of the
ten NEATS items. Additionally, we will calculate the proportion
of EBPGs with acceptable adherence (defined as ‘Yes’ on cate-
gorical items or at least a 4 on items scored on a Likert scale) for
each of the ten NEATS items [20].

For Objective D, we will summarize the number of adaptability
items met per EBPG using descriptive statistics and tables. We
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will map the EBPGs according to both their trustworthiness and
adaptability (from most to least) and identify any common
limitations across EBPGs.

2.3 | Ethics and Dissemination

We will seek ethics approval from the Hamilton Integrated
Research Ethics Board for Study 1 and will require all partici-
pants to provide informed consent. Ethics approval and consent
are not required for Study 2 as we will use published documents.

We will disseminate our findings through traditional knowledge
translation routes by publishing our results while adhering to
existing reporting guidelines [8, 27]. The final outputs of this
work will include a checklist of AMR considerations for
guideline development (Study 1) and a methodological scoping
review of existing antimicrobial guidelines characterizing them
with respect to their trustworthiness, adaptability and the ex-
tent to which they considered AMR (Study 2). Additionally, we
will disseminate our findings through the development of an
open‐access, user‐friendly online database, for which a protocol,
describing our methods for user‐testing, will be published at a
later stage.

3 | Discussion

As AMR evolves, identifying the extent to which AMR is appro-
priately considered in EBPGs, how trustworthy these EBPGs are,
and any room for improvement and adaptation of such EBPGs is
important for supporting the use of current EBPGs and the
development of future ones. This work aims to achieve these aims
by: (1) consulting with both AMR and guideline methodology ex-
perts to develop a checklist of AMR considerations for guideline
development, and (2) conducting a scoping review to evaluate ex-
isting EBPGs within four prioritized syndromes to determine the
extent to which AMR is being considered in practice, alongside
assessments of trustworthiness and adaptability.

To our knowledge, this work is the first of its kind, as currently
no guidance exists for considering AMR in the planning,
development and reporting of guidelines. This work builds
upon a previous systematic survey of AMR considerations in
primarily the recommendations of tuberculosis, gonorrhoea and
respiratory tract infection guidelines published before mid‐2019
by: (1) formally developing a checklist of AMR considerations
for the entire guideline development process which can be used
to assess existing guidelines and assist with developing future
guidelines, and (2) applying this checklist to a sample of EBPGs
of different syndromes to evaluate and summarize the extent to
which AMR is currently being considered [16]. Furthermore, by
contextualizing our findings with respect to trustworthiness and
adaptability, this work can facilitate the uptake of guidelines
while equipping GDGs with information regarding what gaps
may exist and what existing work can be leveraged in the
development of further guidance to promote appropriate anti-
microbial use to address AMR, saving time and other resources.
Although this work will provide insights on which AMR con-
siderations are important and describe how AMR is currently
being considered in EBPGs, it will not develop formal frame-
works for how to appropriately apply these considerations, nor
will it provide explicit guidance on how to best promote the
implementation of guidelines.

3.1 | Strengths and Limitations

The strengths of our study include adherence to rigorous, sys-
tematic methodological standards, such as conducting a com-
prehensive search in several databases, using prespecified
eligibility criteria and minimizing errors by conducting all
stages in duplicate. Furthermore, the use of piloted extraction,
calibration exercises and the NEATS manual assists with im-
proving the consistency and reproducibility of our findings. Due
to feasibility, limitations of this work include restricting the
sample to EBPGs published in English, which may contribute to
language bias [28, 29]. Additionally, another limitation is our
case study design, which is limited to four syndromes based on
resources. However, by transparently reporting our methods
and results, this work can be expanded to larger samples as
needed. Lastly, despite following guidance for developing
reporting tools to inform the development of our checklist,
item generation is limited to a targeted literature search and
discussions with experts, and the validation component is
limited to face validity [9]. Thus, the results of our prelimi-
nary checklist, which to our knowledge would be the first of
its kind, can serve as a basis for the development and vali-
dation of formal methodological and reporting guidelines
for AMR considerations in EBPGs, and the findings from
our second study can also help further improve this checklist
in the future.
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