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Summary
Background COVID-19 and antimicrobial resistance (AMR) are two intersecting public health crises. Antimicrobial
overuse in patients with COVID-19 threatens to worsen AMR. Guidelines are fundamental in encouraging
antimicrobial stewardship. We sought to assess the quality of antibiotic prescribing guidelines and
recommendations in the context of COVID-19, and whether they incorporate principles of antimicrobial stewardship.

MethodsWe performed a systematic survey which included a search using the concepts “antibiotic/antimicrobial” up
to November 15, 2022 of the eCOVID-19 living map of recommendations (RecMap) which aggregates guidelines
across a range of international sources and all languages. Guidelines providing explicit recommendations
regarding antibacterial use in COVID-19 were eligible for inclusion. Guideline and recommendation quality were
assessed using the AGREE II and AGREE-REX instruments, respectively. We extracted guideline characteristics
including panel representation and the presence or absence of explicit statements related to antimicrobial
stewardship (i.e., judicious antibiotic use, antimicrobial resistance or adverse effects as a consequence of antibiotic
use). We used logistic regression to evaluate the relationship between guideline characteristics including quality
and incorporation of antimicrobial stewardship principles. Protocol registration (OSF): https://osf.io/4pgtc.

Findings Twenty-eight guidelines with 63 antibiotic prescribing recommendations were included. Recommendations
focused on antibiotic initiation (n = 52, 83%) and less commonly antibiotic selection (n = 13, 21%), and duration of
therapy (n = 15, 24%). Guideline and recommendation quality varied widely. Twenty (71%) guidelines incorporated at
least one concept relating to antimicrobial stewardship. Including infectious diseases expertise on the guideline panel
(OR 9.44, 97.5% CI: 1.09–81.59) and AGREE-REX score (OR 3.26, 97.5% CI: 1.14–9.31 per 10% increase in overall
score) were associated with a higher odds of guidelines addressing antimicrobial stewardship.

Interpretation There is an opportunity to improve antibiotic prescribing guidelines in terms of both quality and
incorporation of antimicrobial stewardship principles. These findings can help guideline developers better address
antibiotic stewardship in future recommendations beyond COVID-19.
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Research in context

Evidence before this study
Guideline recommendation quality and incorporation of
antimicrobial stewardship principles may help support more
optimal antimicrobial prescribing. We searched the eCOVID-
19 living map of recommendations for practice guidelines
addressing antibiotic prescribing in COVID-19 up to
November 15, 2022. Guidelines were screened by two
reviewers and guideline characteristics were extracted.
Guideline and recommendation quality were assessed using
AGREE II and AGREE REX instruments. Twenty-eight
guidelines with 63 antibiotic prescribing recommendations
were included.

Added value of this study
Our systematic survey of antibiotic prescribing
recommendations in COVID-19 identified a wide range in
guideline and recommendation quality. There was
inconsistency in the extent to which guidelines incorporated

antimicrobial stewardship principles (i.e., judicious prescribing,
risk of AMR, risk of adverse events), with 71% of guidelines
addressing at least one of these concepts and only 14%
addressing all three. We found that higher guideline and
recommendation quality score was associated with greater
odds of incorporating antimicrobial stewardship
considerations for a number of guideline (rigor of
development, clarity of presentation) and recommendation
(evidence, applicability, and purpose) quality domains.
Further, including an infectious diseases expert and
pharmacist on the guideline panel was also associated with a
greater odds of incorporating considerations related to
antimicrobial stewardship and resistance.

Implications of all the available evidence
These findings can help guideline developers better address
antibiotic stewardship in future recommendations beyond
COVID-19.
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Introduction
COVID-19 and antimicrobial resistance (AMR) are two
intersecting public health emergencies.1,2 With over 6
million cumulative reported deaths and over 700 million
reported cases as of September 2023, the COVID-19
pandemic has overwhelmed public health and health-
care systems.3 While recent public health efforts have
largely focused on mitigating the impact of COVID-19
on human health, another more insidious pandemic
threatens similar societal harm.

Bacterial AMR is directly attributable to an estimated
1.27million deaths each year, making it one of the leading
causes of global mortality.2 Despite the viral aetiology and
low bacterial co-infection rate in COVID-19,4,5 the pro-
portion of patients with COVID-19 receiving an antibiotic
may be as high as 75%6 which may further contribute to
the threat of antimicrobial resistance. Antibiotic use dur-
ing the pandemic was highly heterogeneous across set-
tings, risking exacerbating global disparities in the
prevalence of AMR. Antibiotic overuse is common due to
initial uncertainty in aetiology while awaiting test results
and concerns about possible co-infection even once
SARS-CoV-2 is identified.7 Further, efforts to address
COVID-19 have disrupted antimicrobial stewardship
programs due to redeployed staffing and competing tasks
such as addressing drug shortages, acquiring therapeutic
agents, and developing COVID-19 guidelines.8 A recent
systematic review performed by our team indicates that as
many as 60% of patients that have bacterial infections and
COVID-19 harbour an antibiotic resistant organism9 and
data evaluating AMR during the pandemic compared to
pre-COVID-19 have shown an increase in AMR in a
number of microorganism species.10,11
Clinical practice guidelines are a key antimicrobial
stewardship strategy and play an important role in
supporting appropriate antibiotic prescribing, yet wide
variability in practice patterns persist.6 Guideline
recommendation quality, consistency, and incorpora-
tion of antimicrobial stewardship principles may help
support more optimal prescribing. We aimed to assess
the quality of antibiotic prescribing guidelines and rec-
ommendations in the context of COVID-19, and
whether these guidelines incorporate principles of
antimicrobial stewardship.
Methods
Study design
The methodology follows recommendations from the
methodological guide for systematic reviews of clinical
practice guidelines by Johnston et al.12 The protocol was
registered on Open Science Framework (OSF): https://
osf.io/4pgtc.

Eligibility
Guidelines providing explicit recommendations regar-
ding antibacterial use for prevention or management of
infection related to COVID-19 from any jurisdiction, in
any language, were eligible for inclusion.

Data source
We searched the eCOVID-19 living map of recom-
mendations (RecMap) for eligible guidelines. COVID-19
RecMap aggregates globally published clinical, public
health, and health policy guidelines to support con-
textualised decision making.13,14
www.thelancet.com Vol 65 November, 2023
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Search strategy
COVID-19 RecMap was searched using the terms
‘antibiotic’, ‘antibacterial’, ‘antimicrobial’, and ‘anti-
infective’ as well as additional search for specific anti-
bacterial agents (i.e., azithromycin, doxycycline) that
may be have been prescribed for patients with COVID-
19. Searches were performed from August 24 2022 to
November 15 2022.

Guideline selection process
Screening was performed by two independent reviewers
(BL and VL) to assess guidelines for eligibility. The full-
text and any supplementary/accompanying material for
each search result was screened by each reviewer.

Data collection process
One independent reviewer (BL) extracted data from
eligible guidelines which was checked independently by
a second reviewer (VL). A spreadsheet was used for data
extraction which was piloted and refined based on initial
extraction of eligible guidelines. Data extracted included
guideline name, date, location, organisation, panel
composition, patient population, and aspect of antibiotic
prescribing addressed. Aspects of antibiotic prescribing
included a) antibiotic initiation (e.g., empiric use of
antibiotics, diagnostic recommendations, timeliness of
initiation), b) antibiotic selection (e.g., empiric choice of
agent based on local resistance rates or targeted based
on culture and susceptibility results, use of institutional
or local protocols to support, and c) duration of therapy
(e.g., fixed duration of therapy or tailored to diagnostic
and microbiological findings).

Outcome
We evaluated whether guidelines incorporated at least
one element of antimicrobial stewardship, defined as
either a) statement regarding careful/judicious anti-
biotic use, b) statement regarding risk of contributing to
antimicrobial resistance, and/or c) statement on adverse
effects associated with antibiotic use.

Quality appraisal
Two instruments were used to evaluate the quality of
included guidelines: AGREE II (to assess quality at the
guideline level) and AGREE-REX (to assess quality at the
recommendation level). The Appraisal of Guidelines for
REsearch & Evaluation (AGREE II) Instrument aims to
assess guideline quality in terms of methodological
rigour and transparency.15 Three main goals of AGREE
II include to 1) assess guideline quality, 2) provide
methodological outline for guideline development and,
3) inform which information should be included in
guidelines and how it should be reported. Each guide-
line in RecMap has previously been appraised across 6
items by two reviewers using the online AGREE II tool
and this score was incorporated into this study and was
www.thelancet.com Vol 65 November, 2023
not re-scored for this study. The AGREE-REX (Recom-
mendation EXcellence) is a newly developed tool to
accompany AGREE II aimed at assessing the quality of
guideline recommendations across three domains: 1)
credibility, 2) values and preferences, and 3) imple-
mentibility.16 The tool includes 9 items and considers
the target users of the guideline, context in which it will
be implemented, the patient population, and any other
relevant stakeholders. Three independent reviewers
appraised eligible antibiotic prescribing recommenda-
tions using the AGREE-REX tool following recommen-
dations from the AGREE REX checklist.17 Multiple
recommendations for the same guideline were graded
with a single score. The scoring team deemed items 4
(Values and Preferences of Target Users), 5 (Values and
Preferences of Patient/Population), and 9 (Local Appli-
cation and Adoption) to be less relevant to the use of
antibiotics in COVID-19 and as such guideline recom-
mendations may have intentionally not addressed these
aspects thoroughly. We agreed to modify the AGREE-
REX tool so that items 4, 5 and 9 were scored at a
minimum of ‘neutral’ (4 out of 7).

Statistical analysis
A descriptive approach was used to illustrate the char-
acteristics of antibiotic recommendations in the context
of COVID-19. Guidelines were categorised as low
quality if they score <60% in two or more AGREE II
domains and/or <50% in domain 3 (rigor of develop-
ment), moderate quality if they score ≥60% in 3 do-
mains except domain 3, high quality if they score ≥60%
in at least 3 domains including domain 3.15,18 Recom-
mendations were categorised as high quality if the
overall AGREE-REX score was above 70%, moderate
quality if 30–70%, and low quality if less than 30%.17

To evaluate the association between guideline/
recommendation characteristics (e.g., guideline year,
incorporation of expertise on guideline panel, and
AGREE II and AGREE-REX scores per 10% increase)
and inclusion of at least one antimicrobial stewardship
concept, we performed univariable generalised linear
model (GLM) logistic regression to estimate odds ratio
(OR) and 97.5% confidence interval. Analyses were
carried out in using R for statistics (Vienna, Austria)
version 4.2.2.

Ethics
As this study is a systematic review, ethical review was
not required.

Role of the funding source
The funder of the study had no role in study design, data
collection, data analysis, interpretation, or writing of the
report. All authors had full access to the data and had
final responsibility for the decision to submit for
publication.
3
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Results
Of 470 guidelines in the eCOVID19 RecMap database as
of November 2022, 30 were screened and 28 guidelines
with 63 recommendations were eligible for inclusion
(Fig. 1).19–46

Characteristics of guidelines
The most common regions/countries represented were
global (n = 5, 18%), Europe (n = 3, 11%), United States
(n = 3, 11%), Americas (n = 2, 7%), Brazil (n = 2, 7%),
and one guideline (n = 1, 4%) from each of the
following: Australia; Canada (Ontario); China; Czech
Republic; France; Germany; Italy; Mexico; Pakistan;
Portugal; Spain; The Netherlands; and United Kingdom.
Including international guidelines, low-and middle-in-
come countries were represented in 15 guidelines
(54%). Years of publication were 2020 (n = 7, 25%), 2021
(n = 9, 32%), and 2022 (n = 12, 43%).

Of the 28 eligible guidelines, 20 (71%) indicated
there was infectious diseases specialist representation, 9
(32%) stated that there was public health expertise on
the panel, and 9 (32%) indicated a pharmacist repre-
sentative participated on the panel (Supplementary
Table S1).

Guidelines exhibited a wide range in quality as
shown by their AGREE II scores. According to the
scoring criteria listed above, most guidelines were cat-
egorised as low quality (n = 14, 50%), followed by high
quality (n = 12, 43%), and moderate quality (n = 2, 7%)
(Supplementary Table S2).
Fig. 1: PRISMA flow diagram.
Characteristics of recommendations
Of the 63 recommendations that pertain to antibiotic
use, 49 (78%) focused on general antibiotic use, whereas
14 (22%) specifically addressed azithromycin use in the
context of COVID-19. Healthcare setting varied across
recommendations; all patients (n = 22, 35%); hospital-
ised (n = 19, 30%); ICU only (n = 13, 21%); outpatient
(n = 5, 8%); inpatient non-ICU (n = 3, 5%), and outpa-
tient and inpatient non-ICU (n = 1, 2%). Guidelines
focused on adult patients (n = 40, 63%), both adults and
children or not specified (n = 22, 35%), or children only
(n = 1, 2%).

Recommendations were most likely to address anti-
biotic initiation (n = 52, 83%) and less commonly anti-
biotic selection (n = 13, 21%), and duration of therapy
(n = 15, 24%). The full list of guidelines and recom-
mendations is available in Supplementary Table S1.

Of recommendations focusing on empiric antibiotic
use in COVID-19, 6/43 (14%) suggest empiric antibiotic
therapy regardless of evidence of bacterial infection. All
but one of these recommendations apply to critically ill
patients with COVID-19. A single guideline recom-
mended “usual antimicrobial treatment” for pneumonia
for all patients with COVID-19 (e.g., with and without
radiographic abnormalities, in all levels of severity). Five of
the above six recommendations suggest bacteriological
microbiological sampling in order to rule out co-infection.
Similarly, four of the six guidelines recommend de-
escalating or discontinuing antimicrobial on the basis of
additional (e.g., microbiological) findings.

Certainty of evidence for recommendations pertain-
ing to all antibiotics was generally very low (n = 11),
followed by low (n = 4) or moderate (n = 3). Recom-
mendation strength for those pertaining to all antibi-
otics was split between strong (n = 14) and conditional
(n = 12). However for recommendations pertaining to
azithromycin certainty of evidence ranged from high
(n = 3), moderate (n = 4), low (n = 3), to very low (n = 3).
The strength of recommendation was higher for azi-
thromycin than those focusing on general antibiotic
prescribing, with 9 recommendations considered strong
and 3 recommendations conditional.

Similar to AGREE II score, there was a wide range in
AGREE-REX score between guidelines across items,
domains, and overall. Based on the overall AGREE-REX
score, most guidelines recommendations were deemed
moderate quality (n = 19, 70%), followed by high quality
(n = 7, 26%), whereas only one guideline met the criteria
for classification as low quality recommendations (n = 1,
4%) Supplementary Table S2.

Guideline incorporation of antimicrobial
stewardship concepts
Of the 28 guidelines, twenty (71%) incorporated at least
one antimicrobial stewardship concept. Ten (36%) con-
tained explicit statements regarding judicious antibiotic
use (i.e., regarding the need for appropriate, careful
www.thelancet.com Vol 65 November, 2023
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Panel 1: Example guideline statements addressing antibiotic stewardship in the
setting of COVID-19.

Concept addressed Example statement

Judicious prescribing “… Based on the currently available evidence and antibiotic
stewardship principles, the committee recommends restrictive use of
antibacterial drugs in patients with community-acquired respiratory
infection and proven or high likelihood of COVID-19.” Guideline 15

Antimicrobial resistance “..indiscriminate and perilous use of antibiotics in many patients with
COVID-19 without bacterial infections…increasing the selective
pressure for antimicrobial resistance both in patients and in the
environment.” Guideline 1

Other antimicrobial
harms

“Adverse events and secondary infections were slightly increased in
groups treated with azithromycin compared to placebo...” Guideline 19
“… this recommendation is intended to mitigate the unintended
consequences of side effects and resistance.” Guideline 7

Articles
prescribing, or explicitly mentioning antimicrobial
stewardship). Twelve (43%) incorporated explicit state-
ments on antimicrobial resistance as a potential
outcome (e.g., indiscriminate of antibiotics drive selec-
tive pressure for antimicrobial resistance). Fifteen (54%)
mentioned other harms of antibiotics as part of the
guideline (e.g., adverse effects, C. difficile infection).
Four (14%) guidelines incorporated all three concepts,
explicitly mentioning antimicrobial stewardship, anti-
microbial resistance, and other antimicrobial-associated
harms (Panel 1 for examples).

We found several notable predictors of whether
guidelines addressed antimicrobial stewardship consid-
erations. Panel representation was associated with a
higher odds of incorporating antimicrobial stewardship
in the guideline (infectious diseases expert OR 9.44,
97.5% CI: 1.09–81.59; public health expert OR 4.67,
97.5% CI: 0.34–63.17; pharmacist OR >1000, 97.5% CI:
0 to infinity). Higher guideline quality overall was asso-
ciated with an OR of 8.56 (97.5% CI: 0.64–115.11) for
incorporating antimicrobial stewardship considerations.
Specific domains of AGREE II score were associated a
statistically significantly higher odds of including anti-
microbial stewardship considerations in the guidelines.
Most notably, guidelines with higher AGREE II scores
for domain 4 (Clarity of Presentation OR 3.45, 97.5% CI:
1.15–10.39) and domain 3 (Rigor of Development OR
1.67, 97.5% CI: 1.02–2.72) had a higher odds of
addressing antimicrobial stewardship. The odds of
incorporating antimicrobial stewardship principles for
each year of the pandemic compared to the 2020 was as
follows: 2021 OR 1.50 (97.5% CI: 0.16–15.46) and 2022
OR 3.75 (97.5% CI: 0.33–42.95) (Table 1).

At the guideline recommendation level, recommen-
dation quality was associated with incorporation stew-
ardship considerations across a number of AGREE-REX
domains. Recommendations scoring higher in the
domain 1. Evidence, 2. Applicability to target users, 3.
Applicability to patients and populations, 6. Values and
preferences of policy makers, 7. Values and preferences
of guideline developers, were all associated with a
higher odds of addressing antimicrobial stewardship.
Similarly, overall AGREE-REX score was associated with
a higher odds of addressing antimicrobial stewardship
(OR 3.26, 97.5% CI: 1.14–9.31, per 10% increase in
score) (Table 1).
Discussion
Our systematic survey of antibiotic prescribing recom-
mendations in COVID-19 identified a wide range in
guideline and recommendation quality. There was
inconsistency in the extent to which guidelines incor-
porated antimicrobial stewardship considerations (i.e.,
judicious prescribing, risk of AMR, risk of adverse
events), with 71% of guidelines addressing at least one
of these concepts and only 14% addressing all three. We
www.thelancet.com Vol 65 November, 2023
found that higher guideline and recommendation
quality score is associated with greater odds of incor-
porating antimicrobial stewardship considerations for a
number of guideline (rigor of development, clarity of
presentation) and recommendation (evidence, applica-
bility, and purpose) quality domains. Further, including
an infectious diseases expert and pharmacist on the
guideline panel was also associated with a greater odds
of incorporating considerations related to antimicrobial
stewardship and resistance.

Our survey found consistency in recommendations
to avoid empiric antibiotic prescribing in most outpa-
tient and non-critically ill inpatient COVID-19 pop-
ulations who do not exhibit signs or symptoms of
bacterial infection. However, some guidelines suggested
empiric antibiotic use in critically ill patients given their
severity of illness and the urgency for immediate ther-
apy prior to identifying infectious etiology. This sug-
gests guideline authors have taken into account patient
severity in the risk-benefit assessment for empiric
antibiotic therapy. However high antibiotic use reported
in patients with COVID-19 who are not critically ill and
those in community settings, suggests that further
emphasis of the potential harms of antibiotic use in
guideline recommendations may be needed, particularly
for less sick patients.

Our findings echo those of a previous systematic
survey evaluating the extent to which non-COVID in-
fectious disease guidelines, specifically tuberculosis,
gonorrhea, and respiratory tract infections, consider
antimicrobial resistance. The authors identified that only
35% of guideline recommendations considered AMR as
an untoward outcome of antimicrobial therapy.47 While
our systematic survey focused on guidelines as a whole,
rather than individual recommendations, we found a
similar, albeit slightly higher, prevalence of 46% of
guidelines addressing AMR as an outcome. Both sys-
tematic surveys also found a wide range in AGREE II
score with a substantial proportion of low quality
5
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Characteristic Addresses
Antimicrobial
Stewardship
(n = 20)

Does not
address
Antimicrobial
Stewardship
(n = 8)

Odds ratio for
addressing
Antimicrobial
Stewardship

97.5%
confidence
interval

Guideline-level characteristics

Year of publication

2020 4 3 Reference –

2021 6 3 1.50 0.15–15.46

2022 10 2 3.75 0.33–42.95

Country Income

HIC 18 5 Reference –

LMIC 2 3 0.19 0.02–1.92

ID expert on panel

No 3 5 Reference –

Yes 17 3 9.44 1.09–81.59

Public health expert on panel

No 12 7 Reference

Yes 8 1 4.67 0.34–63.17

Pharmacy expert on panel

No 11 8 Reference –

Yes 9 0 >1000 0 to infinity

Any expert on panel

No 3 5 Reference

Yes 17 3 9.44 1.09–81.59

AGREE II score (Guideline Level)

1. Scope and purpose Per 10% increase 1.76 0.73–4.29

2. Stakeholder involvement 1.53 0.91–2.57

3. Rigor of development 1.67 1.02–2.72

4. Clarity of presentation 3.45 1.15–10.39

5. Applicability 2.14 0.73–6.33

6. Editorial independence 1.01 0.71–1.44

AGREE II quality

Low or moderate 9 7 Reference –

High 11 1 8.56 0.64–115.11

AGREE REX score (Recommendation Level)

1. Evidence Per 10% increase 1.51 1.01–2.25

2. Applicability to target users 2.25 1.08–4.69

3. Applicability to patients/
populations

2.16 1.01–4.65

4. Values of users 10.82 0.96–122.52

5. Values of patients >1000 0 to infinity

6. Values of policy makers 4.08 1.25–13.28

7. Values of guideline developers 1.90 1.01–3.57

8. Purpose 1.82 0.93–3.59

9. Local adaptation and adoption 6.37 0.75–54.00

Overall score 3.26 1.14–9.31

AGREE REX quality

Low or moderate 12 8 Reference –

High 8 0 >1000 0 to infinity

Table 1: Association between guideline characteristics and incorporation of antimicrobial
stewardship considerations (univariate model).
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guidelines, suggesting there is an opportunity to
improve the rigor and robustness of antimicrobial pre-
scribing recommendations.
Strengths of this systematic survey include our
use of COVID-19 RecMap as a pre-existing tool to
streamline the guideline and recommendation identi-
fication process. Some key limitations exist. Data
regarding COVID-19 management were rapidly
evolving compared with other more established con-
ditions (e.g., influenza), as such it should be expected
that quality and certainty of evidence will also evolve
over time. For example, the prevalence of concomitant
bacterial infection in COVID-19 may have changed
with loosening non-pharmaceutical public health in-
terventions.48 The rapidly changing nature of COVID-
19 may limit the generalisability of these findings to
other infectious diseases, but the importance of anti-
microbial stewardship considerations likely holds true
regardless of the novelty of the disease. While impor-
tant in principle, it is not yet clear if addressing anti-
microbial stewardship and antimicrobial resistance as
part of a guideline recommendation influences pre-
scribing practice. While clinical practice guidelines are
perceived as a foundational aspect of antimicrobial
stewardship efforts,49 and their implementation is
associated with more appropriate prescribing,50 there is
a lack of data on whether the structure and language of
such recommendations can influence practice. Simi-
larly, the link between guideline and recommendation
quality and impact on clinical practice is not well
established.

This systematic survey identifies important consid-
erations that apply to infectious diseases guidelines
more generally beyond COVID-19. There is an oppor-
tunity for guidelines to further emphasise the potential
risks of antibiotic harms to provide more balanced rec-
ommendations. Inclusion of infectious diseases experts
(e.g., infectious diseases physicians, antimicrobial
stewardship pharmacists) on guideline panels may help
to encourage such statements. From an implementation
science perspective, however, the mere existence of high
quality guidelines incorporating antimicrobial steward-
ship principles may not necessarily lead to improved
antimicrobial prescribing. Efforts should also be made
to ensure recommendations are easy to use and incor-
porated into the day to day practice and workflow of
prescribers.

Based on the findings of the study, we developed a
brief checklist of 15 considerations to help increase the
quality of antimicrobial prescribing recommendations
(Fig. 2). This checklist is adapted from previous work to
provide a comprehensive list of 146 items to facilitate high
quality guideline development and implementation.51

There is an opportunity to improve antibiotic pre-
scribing guidelines in terms of both quality and incor-
poration of antimicrobial stewardship principles. These
findings provide considerations for the development of
future antibiotic prescribing recommendations beyond
COVID-19.
www.thelancet.com Vol 65 November, 2023
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Fig. 2: Checklist for guidelines relating to antimicrobial prescribing
and/or antimicrobial stewardship*. *adapted from: Schünemann HJ,
Wiercioch W, Etxeandia I, Falavigna M, Santesso N, Mustafa R, Ven-
tresca M, Brignardello-Petersen R, Laisaar KT, Kowalski S, Baldeh T.
Guidelines 2.0: systematic development of a comprehensive checklist
for a successful guideline enterprise. CMAJ. 2014; 186 (3):E123-42.
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