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LAY ABSTRACT

COVID-19 and antimicrobial resistance (AMR) are two serious threats to public health.
Inappropriate use of antibiotics in patients with COVID-19 can worsen AMR and make
future infections harder to treat. Practice guidelines can help healthcare providers
prescribe antibiotics wisely. Using antibiotics carefully to reduce their harms is called
antibiotic stewardship. This study evaluated the quality of practice guidelines for
antibiotic prescribing in patients with COVID-19. It also assessed if the guidelines
included principles of antibiotic stewardship. We searched for guidelines in a database
called the eCOVID-19 living map of recommendations (RecMap). We found 28
guidelines with 63 recommendations. Identified guidelines differed widely in quality. Just
over two-thirds of guidelines addressed antibiotic stewardship. Guidelines developed
along with infectious disease experts and guidelines with higher recommendation
guality scores were more likely to address antibiotic stewardship. Our findings can help
guideline developers better address antibiotic stewardship in future recommendations.



ABSTRACT
Background

COVID-19 and antimicrobial resistance (AMR) are two intersecting public health crises.
Antimicrobial overuse in patients with COVID-19 threatens to contribute to the growing
threat of 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 if these guidelines incorporate
principles of antimicrobial stewardship.

Methods

We performed a systematic survey which included a search using the concepts
“antibiotic/antimicrobial” in September to November 2022 of the eCOVID-19 living map
of recommendations (RecMap) which aggregates and summarizes guidelines across a
range of international sources and all languages. Guidelines providing explicit
recommendations regarding antibacterial use in COVID-19 from any jurisdiction were
eligible for inclusion. Guideline and recommendation quality were assessed using the
AGREE Il 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.

Results

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 to 81.59) and AGREE-REX
score (OR 3.26, 97.5%CI: 1.14 to 9.31 per 10% increase in overall score) were
associated with a higher odds of guidelines addressing antimicrobial stewardship.

Conclusion

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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CHAPTER 1. INTRODUCTION
1.1 COVID-19 and Antimicrobial Resistance Are Two Intersecting Public Health Crises

COVID-19 and antimicrobial resistance (AMR) are two intersecting public health
emergencies leading to devastating global consequences.? As of January 1, 2023,
with over 6 million cumulative reported deaths and over 600 million reported cases, the
COVID-19 pandemic has overwhelmed the public health and the healthcare systems.?
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.

Based on data from 2019, bacterial AMR is associated with an estimated 4.95 million
deaths and 1.27 million directly attributable deaths each year, making it one of the
leading causes of global mortality.? Antimicrobial use is the main driver for AMR.
Antimicrobial exposure kills susceptible organisms, allowing resistant microbes to
thrive and become more predominant in the population, a concept coined selective
pressure.* Due to transmission of resistant organisms between individuals,
antimicrobial use in individuals can alter the prevalence of drug resistance not only in
those individuals but also across institutions and populations, making it a broad threat
to public health.> Given that approximately 50% of antibiotic use is considered
inappropriate across a range of healthcare settings,®’ antimicrobial resistance can be
mitigated by systematic approaches to improve judicious antimicrobial prescribing and

reduce unnecessary use, a concept called antimicrobial stewardship.®

1.2 COVID-19 Pandemic Impact on Antimicrobial Resistance is Multi-Factorial

The impact of COVID-19 on the AMR pandemic is still poorly understood. Public
health interventions aimed at controlling the spread of SARS-CoV-2, such as masking,
physical distancing, travel restrictions, and improved hand hygiene may have impeded
the spread of drug-resistant organisms.® However these measures were inconsistently
and sporadically applied, as well as temporary in nature. On the other hand, high
healthcare resource utilization during the pandemic may have hampered infection
prevention and control efforts and shifted resourcing to focus on COVID-19 and away



from mitigating the transmission of drug-resistant organisms (e.g., reduced screening
and tracking of antimicrobial resistant organisms (AROSs) in hospitals).1%! Importantly,
high antimicrobial use in patients with COVID-19 may have also contributed to

increasing rates of AMR.

1.3 Inappropriate Antibiotic Use in Patients with COVID-19 Hastens Antimicrobial
Resistance

Similar to other infectious diseases, inappropriate antibiotic use also appears to be a
common phenomenon in the setting of COVID-19. Despite the viral etiology and low
bacterial co-infection rate in COVID-19,%%13 early reports indicate a high prevalence of
antibiotic prescribing in patients with SARS-CoV-2. A large systematic review
performed by our team early in the pandemic found that antibiotics were used in about
75% of hospitalized patients with COVID-191* which may further contribute to the
threat of antimicrobial resistance. Further, data from randomized controlled trials
indicates a lack of benefit and possible harm associated with antibiotics, specifically
azithromycin, for the treatment of COVID-19.%° Despite this lack of benefit, antibiotic
overuse is common due to initial uncertainty in etiology while awaiting test results and
concerns about possible co-infection even once SARS-CoV-2 is identified.'® Although
antibiotic use in patients with COVID-19 may have improved as the pandemic
progressed,!’ very high use early in the pandemic, coupled with shifts in infection
control and antimicrobial stewardship resourcing, the prevalence of drug resistant
organisms may have already been altered.'18 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 ARO.*° Further, rates of AMR in patients with COVID-19
and changes to AMR prevalence in the population are highly variable between studies

and across regions, suggesting some regions may be more impacted than others.820
1.4 Guidelines Can Support Appropriate Antibiotic Prescribing in COVID-19

Several guidelines aimed to support optimal prescribing of antibiotics in the context of
COVID-19 but high antibiotic use in hospitalized patients persisted despite these
recommendations.?! A variety of factors may affect this knowledge-to-practice gap
including local context such as the quality of guideline recommendations, feasibility of



implementation, and the incorporation of key values such as antimicrobial stewardship
in guideline development. There is evidence that other infectious disease
recommendations may not adequately address antimicrobial resistance implications
which can compromise their impact.?? But as COVID-19 continues to evolve, the
applicability of guidelines to appropriate antibiotic prescribing in this context are not yet
known. In addition, differing recommendation statements between guidelines are
common in COVID-19,%® including those for antibiotic prescribing.?42° Diverging
recommendations associated with methodological differences can compromise the

impact of their implementation into practice.

CHAPTER 2. OBJECTIVES & METHODOLOGY

2.1 Objectives

We aimed to assess the quality of antibiotic prescribing guidelines and
recommendations in the context of COVID-19, and whether and the extent to which

these guidelines incorporate principles of antimicrobial stewardship.

Table 1. PICAR Framework for Systematic Survey

P - Population Patients with COVID-19 in any
healthcare setting
| - Intervention Antibiotic therapy for managing or

preventing bacterial infection

C - Comparator Any

A - Attributes of Eligible Guidelines Publication year: any
Language: any

Scope: Regional, national, or
international

R - Recommendation characteristics Recommendation that pertains to
antibiotic (antibacterial) prescribing to
treat or prevent infections in the patients
with COVID-19




2.2 Methodology

The methodology follows recommendations from the methodological guide for
systematic reviews of clinical practice guidelines by Johnston et al.?® The protocol was

registered on Open Science Framework (OSF): https://osf.io/4pgtc.

2.3 Eligibility Criteria

Guidelines providing explicit recommendations regarding antibacterial use for
prevention or management of infection related to COVID-19 from any jurisdiction at the
regional, national, or international level are eligible for inclusion. Recommendations
pertaining to any healthcare setting (including ambulatory and hospitalized patients)

and any patient population (including children and adults) are eligible.

2.4 Data Source

The eCOVID-19 living map of recommendations (RecMap) was searched for eligible
guidelines. COVID-19 RecMap aggregates globally published clinical, public health,
and health policy guidelines to support contextualized decision making.?”?®¢ RecMap
staff apply bibliographic searches for COVID-19 guidelines in Pubmed (search string:
((practice guideline[PT]) OR (practice guidelines as topic*[MH])) NOT (comment[pt] or
editorial[pt] or letter[pt] or interview[pt] or case reports[pt] or news|pt]). Searches are
also conducted across a number of databases including International Database of
GRADE Guidelines, National Institute for Health and Care Excellence (NICE), World
Health Organization, Guidelines International Network library, ECRI Clinical
Guidelines, US Centers for Disease Control and Prevention (US CDC), Public Health
Agency of Canada, COVID Network Meta-analysis initiative, and the European
Centers for Disease Control.?® The search also included automated web scraping via
of Guidelines International Network (GIN)’s libraries. Guidelines were then screened
manually for relevance to COVID-19 and appraised by two trained reviewers using
AGREE Il instrument. Searches are not limited by language. The unit of organization
of RecMap is the individual guideline recommendation which is organized by topic

area and population. Each recommendation includes the population, intervention,

iv



comparator, outcomes (PICO) elements and links to summary of findings and

evidence to decision tables if available.

2.5 Search Strategy

COVID-19 RecMap was searched using the terms ‘antibiotic’, ‘antibacterial’,
‘antimicrobial’, and ‘anti-infective’. Included in this strategy was an additional search
for specific antibacterial agents (i.e., azithromycin, doxycycline) that may be prescribed
in COVID-19. The searches were performed between September and November
2022.

2.6 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. Conflicts were resolved via
consensus. In situations in which there are multiple guideline iterations from the same
organization, the most recent guideline was selected for extraction, with any antibiotic-

related changes documented.

2.7 Data Collection Process

One independent reviewer extracted data from eligible guidelines which was checked
independently by a second reviewer. A spreadsheet was used for data extraction
which was piloted and refined based on initial extraction of eligible guidelines.
Additional relevant data that were previously extracted into RecMap were checked to

ensure it was accurately extracted from RecMap.

2.8 Data Iltems

The following data items were extracted for each eligible guideline. Data already

extracted by RecMap collaborators is identified with an asterisk:



Guideline

1. Country

2. Region

3. Date of publication

4. Organization, organization type* (e.g., academic, guideline society,

governmental)

5. Expertise on panel (i.e., infectious diseases specialist, public health,
pharmacist)

6. Guideline quality assessment using the AGREE Il Framework*

Recommendation

7. COVID-19 severity (i.e., mild, moderate, severe/critical as per guideline
authors)

8. Healthcare setting (i.e., outpatient, inpatient non-intensive care, inpatient
intensive care)

9. Recommendation content, statements on appropriate: initiation (starting of
antibiotics in various scenarios); selection (regimen and re-assessment of
antibiotics); duration (length of therapy, when to stop) antibiotic therapy.

10. Level of evidence*?°

a. Certainty of evidence
i. Very low: true effect probably markedly different from estimated
effect
ii. Low: true effect might be markedly different from estimated effect
iii. Moderate: true effect is probably close to the estimated effect
iv. High: true effect is very likely close to the estimated effect
b. Strength of recommendation
i. Conditional: course of action may be dependent on patient
population
ii. Strong: course of action applies to most individuals

11.Type of statement*

o Recommendation: actionable guidance based on a structured evaluation
o Additional guidance: actionable guidance not based on a structured

evaluation

vi



o Good practice statements represent guidance without a formal
evaluation.®° Five criteria are required for Good Practice Statements: 1)
clear and actionable; 2) message is necessary for healthcare practice; 3)
it is impractical to systematically collect evidence; (4) summarizing the
evidence would be a poor use of the panel’s time; and (5) there is a
statement linking clearly to the indirect evidence.

12. Explicit statements on judicious antibiotic use directly related to the
recommendation (i.e., statement regarding careful antibiotic
prescribing/antimicrobial stewardship in rationale or recommendation)

13. Explicit statements on antimicrobial resistance as an outcome (e.g., associated
with antibiotic overuse)

14.Explicit statements on other antimicrobial associated harms as an outcome
(e.g., adverse effects, super-infections).

15.Changes to recommendation over time, if any

16.Evidence to Decision (EtD) framework by study authors (values, resource use,
availability of diagnostic and laboratory testing, equity, acceptability or
feasibility)*

17.Recommendation quality appraisal using AGREE-REX Framework

2.9 Quality Appraisal

Two instruments were used to evaluate the quality of included guidelines: AGREE Il
and AGREE-REX.

2.10.1 AGREE Il (Appraisal of the Guideline)

The Appraisal of Guidelines for REsearch & Evaluation (AGREE II) Instrument aims to
assess guideline quality in terms of methodological rigour and transparency.3! Three
main goals of AGREE Il include to 1) assess guideline quality, 2) provide a
methodological outline for guideline development and, 3) inform which content should
be included in guidelines and how it should be reported. AGREE Il includes 23
guestions, in addition to two global rating items, all using a seven-point ordinal scale.

Items are categorized into six domains: Domain 1. Scope and Purpose; Domain 2.

Vii



Stakeholder Involvement; Domain 3. Rigour of Development; Domain 4. Clarity of

Presentation; Domain 5. Applicability; Domain 6. Editorial Independence

Each guideline in RecMap has previously been appraised using the online AGREE I
tool rating each of the 23 items, plus 2 global items, on the 7-point scale as per the
AGREE manual. A score of 1 is given when there is no information relevant to that
item, if the authors explicitly indicate that criterion was not met, or if the concept is very
poorly reported. On the opposite end of the scale, a score of 7 is given if full criteria
indicated in the AGREE Il manual have been met. A score is tabulated based on the
sum of at least two reviewers’ score divided by the sum of the maximum possible
score, providing a percentage rating. This rating was calculated for each of the six
domains. Pre-existing AGREE Il scores calculated by the RecMap team were used for

each eligible guideline.

2.10.2 AGREE-REX (Appraisal of the Recommendation)

The AGREE-REX (Recommendation EXcellence) is a newly developed tool to
accompany AGREE Il aimed at assessing the quality of guideline recommendations
across three domains: 1) credibility, 2) values and preferences, and 3)
implementibility.3? The tool considers the target users of the guideline, the context in
which it will be implemented, the patient population, and any other relevant
stakeholders. AGREE-REX includes nine items with 7-point ordinal scale across the

three domains plus an overall rating.

The nine AGREE-REX items include:

Domain 1: Clinical Applicability:
1. Evidence;
2. Applicability to Target Users;
3. Applicability to Patients/Populations;
Domain 2: Values and Preferences:
4. Values and Preferences of Target Users;
5. Values and Preferences of Patients/Populations;

6. Values and Preferences of Policy/Decision Makers;

viii



7. Values and Preferences of Guideline Developers;
Domain 3: Implementability:

8. Purpose;

9. Local Application and Adoption.

Three independent reviewers (BL, VL, JL) appraised each eligible antibiotic
prescribing recommendation using the AGREE-REX tool rating each of the nine items
on the 7-point scale as per the AGREE-REX checklist.3® Multiple recommendations for
the same guideline were graded with a single score. The ‘suitability for use’ optional
item is less relevant in the context of COVID-19 management with antibiotics, as such
it was not included in our analysis. Similarly, items 4 (Values and Preferences of
Target Users), 5 (Values and Preferences of Patient/Population), and 9 (Local
Application and Adoption) were deemed to be less relevant in to the use of antibiotics
in COVID-19, as such guideline recommendations may have intentionally not
addressed these aspects thoroughly. To account for this consideration, the AGREE-
REX scoring team agreed to score each of these items at a minimum of ‘neutral’ (4 out
of 7). As with AGREE II, a score is tabulated based on the sum of the reviewers’
score divided by the sum of the maximum possible score, providing a percentage
rating. This rating was calculated for each of the nine items, three domains (sum for

each domain) and overall (sum of all scores).

2.11 Analysis

A descriptive approach was used to illustrate the content and quality of antibiotic
recommendations in the context of COVID-19. The first summary table includes a list
of guidelines and their key features (citation, year, location), antibiotic
recommendations relating to initiation, selection, duration, and whether antimicrobial
stewardship and AMR are considerations. The second summary table lists each
guideline with its total AGREE Il and AGREE-REX scores.

Guidelines were categorized as low quality if they scored <60% in two or more AGREE
Il domains and/or <50% in domain 3 (rigor of development), moderate quality if they

scored = 60% in 3 domains except domain 3, high quality if they scored = 60% in at
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least 3 domains including domain 3.3134 Guideline recommendations were categorized
as high quality if the overall AGREE-REX score was above 70%, moderate quality if
30 to 70%, and low quality if less than 30%.33

To assess the extent of agreement between reviewers for the AGREE REX score,
Krippendorff's alpha scores were calculated to determine inter-rater agreement for
each item, domain, and for the total score. 3>3¢ Krippendorff’s alpha, unlike Cohen’s
kappa, measures agreement for more than two observers and provides flexibility to
evaluate agreement across nominal, ordinal, and continuous data. Similar to other
measures of reliability, alpha ranges from -1 to +1. For item level AGREE REX scores,
data were treated as ordinal, and for domain and total scores, data were treated as

continuous.

To evaluate the association between guideline characteristics (e.g., guideline year,
incorporation of expertise on guideline panel, and AGREE Il and AGREE-REX scores
per 10% increase) and inclusion of at least one antimicrobial stewardship element, we
performed univariable generalized linear model (GLM) logistic regression to estimate
odds ratio (OR) and 97.5% confidence interval. A more conservative confidence
interval was selected given the research question addressing the association of both
practice guideline elements and quality with antimicrobial stewardship incorporation.

Analyses were carried out in using R for statistics (Vienna, Austria) version 4.2.2.

2.12 Ethics

Ethics approval is not required for this systematic survey as data were synthesized

from published literature/guidelines.

CHAPTER 3. RESULTS
3.1 Characteristics of Guidelines
Of 470 guidelines in the eCOVID19 RecMap database as of October 2022, 30 were

screened and 28 were eligible for inclusion (See Figure 1 for PRISMA Flow
X



Diagram).37-%4 Out of the 28 guidelines, 63 recommendations pertained to antibiotic
prescribing in patients with COVID-19. 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 (Figure 2).
Including international guidelines, low-and middle-income countries were represented
in 15 guidelines (54%). The full list of guidelines and recommendations is available in

Supplementary Table 1.

Guideline-producing organizations were commonly academic (n=16, 57%) guideline
societies (n=12, 43%), governmental or inter-governmental (n=6, 21%), and not for
profit (=3, 11%). Years of publication were 2020 (n=7, 25%), 2021 (n=9, 32%), and
2022 (n=12, 43%). Three (11%) guidelines had substantial updates to the antibiotic
prescribing recommendations during the pandemic with two guidelines removing
recommendations that antimicrobial use was acceptable in the context of a clinical
trial,*3%1 one guideline upgrading recommendations against azithromycin use from
conditional to strong,®” and one guideline adding antimicrobial recommendations that

were not in a previous version.*® Eight (29%) guidelines were described as ‘rapid’.

3.2 Expertise on Guideline Panel

Of the 28 eligible guidelines, 20 (71%) indicated there was infectious diseases
specialist representation, 9 (32%) stated that there was public health expert on the

panel, and 9 (32%) indicated a pharmacist representative participated on the panel.
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Figure 1. PRISMA Flow Diagram
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Figure 2. Count of Guidelines Pertaining to Antibiotic Prescribing in COVID-19
by Country

Ea
W

count

30
25
20

15

1.0

Map does not include multi-country/international guidelines
3.3 Characteristics of Recommendations

Of the 63 recommendations, 49 (78%) applied broadly to all antibiotics, whereas 14
(22%) specifically addressed azithromycin use in the context of COVID-19. Healthcare
setting varied across recommendations; all patients (n=22, 35%); hospitalized only
(n=19, 30%); ICU only (n=13, 21%); outpatient (n=5, 8%); inpatient non-ICU (n=3,
5%), and outpatient and inpatient non-ICU (n=1, 2%). The focus was largely on adult
patients (n=40, 63%), both adults and children or not specified (n=22, 35%), or
children only (n=1, 2%).

Certainty of evidence for recommendations pertaining to all antibiotics was generally
very low (n=11), followed by low (n=4) or moderate (n=3). Recommendation strength
for those pertaining to general antibiotic use 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
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recommendation was higher than those focusing on all antibiotics, with 9
recommendations considered strong and 3 recommendations conditional for use of

azithromycin.

Most guidelines (n=21, 75%), did not incorporate an evidence-to-decision framework
as a structured and transparent approach to summarize how recommendations were

formulated.

3.3.1 Aspects of Antibiotic Prescribing

Recommendations most commonly focused on antibiotic initiation (e.g., empiric use of
antibiotics, diagnostic recommendations, timeliness of initiation, n=52, 83%) and less
commonly 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 selection, n=13, 21%), and duration of therapy (e.g., fixed duration
of therapy or tailored to diagnostic and microbiological findings, n=15, 24%). Eleven
(17%) recommendations pertained to use of microbiological methods to inform
antibiotic use. The full list of guidelines and recommendations is available in
Supplementary Table 1.

3.3.2 Antibiotic Initiation Recommendations

Of the 52 recommendations focusing on antibiotic initiation, the majority addressed
empiric or prophylactic antibiotic prescribing in COVID-19 in the absence of proven
bacterial infection (n=43). Six (14%) recommendations suggested empiric antibiotic
therapy regardless of evidence of bacterial infection. All but one of these
recommendations applied to critically ill patients with COVID-19. However, one
guideline recommended “usual antimicrobial treatment” for pneumonia for all patients
with COVID-19 regardless of evidence suggesting bacterial infection (e.g., with and
without radiographic abnormalities, in all levels of severity). Five of these six
recommendations suggest bacteriological microbiological sampling in order to rule out
co-infection. Similarly, four of the above six guidelines recommend de-escalating or
discontinuing antimicrobial on the basis of additional (e.g., microbiological) findings. A

rationale was provided for 4 of 6 recommendations, which often mentioned the higher
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prevalence of co-infection in critically ill patients and the risk of rapid deterioration/poor

outcomes if severely ill patients develop co-infection.

Of the remaining 37 recommendations recommending avoiding empiric antibiotic
therapy in patients without evidence of bacterial infection, all provided a rationale. A
common reason to recommend avoiding prophylactic/empiric antibiotics was the low
rate of co-infection in non-severe COVID-19, the lack of proven benefit of antibiotics
(e.g., azithromycin), as well as the potential risk of harm including side effects and/or

contribution to antimicrobial resistance.

Other initiation-focused recommendations endorsed prescribing antibiotics for patients
with suspected or proven bacterial infection (n=5), collecting microbiological cultures
prior to antibiotic initiation (n=3), and timely initiation of antibiotics once bacterial

infection is identified (n=2).

3.3.2 Antibiotic Selection Recommendations

Of the 13 recommendations addressing antibiotic selection, common areas of focus
included choosing antibiotic regimens in concordance with institutional/local guidelines
(n=5), re-evaluating therapy for opportunities to modify treatment based on clinical
response and diagnostic findings (n=6), specific antibiotic choice recommendations
(e.g., avoidance of atypical coverage in most patients, n=2), selecting targeted therapy
on the basis of culture results or likely co-infecting pathogens (n=2).

3.3.3 Antibiotic Duration Recommendations
Of the 15 recommendations addressing antibiotic duration in COVID-19, most focused

on modifying duration on the basis of clinical and laboratory findings (e.g.,
discontinuation if bacterial infection is unlikely, n=9). Other recommendations included
fixed duration of therapy if antibiotic therapy is prescribed (e.qg., five to seven days,

n=3) or duration of therapy as per local/institutional protocols (n=2).
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3.4 Antimicrobial Stewardship and Resistance Incorporation into Guidelines

Concepts related to antimicrobial stewardship were often incorporated more broadly
into the guideline rather than in specific recommendations, as such we assessed these
aspects at the guideline level. Of the 28 guidelines, ten (36%) contained explicit
statements regarding judicious antibiotic prescribing (i.e., regarding the need for
appropriate and careful antibiotic use). Twelve (43%) incorporated explicit statements
on antimicrobial resistance as a potential outcome (e.g., indiscriminate of antibiotics
drive selective pressure for antimicrobial resistance). Thirteen (53%) mention other
harms of antibiotics as part of the guideline (e.g., adverse effects, C. difficile infection).
Twenty (71%) guidelines incorporated at least one of the above concepts relating to
antibiotic stewardship. Four guidelines incorporated all three concepts, explicitly
mentioning judicious prescribing, antimicrobial resistance, and other antimicrobial-
associated harms. Examples of statements addressing these concepts are provided in
Table 2.

Table 2. Example Guideline Statements Addressing Antibiotic Stewardship and
Harms of Antibiotic Use in the Setting of COVID-19

Dimension 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
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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

3.5 AGREE Il

Guidelines exhibited a wide range in quality as shown by their AGREE Il scores.
Median score for Domain 1 (Scope and Purpose) was 81% (range 58 to 97, IQR 69 to
89%), Domain 2. (Stakeholder Involvement) was 53% (range 8 to 94, IQR 41 to 70%),
Domain 3 (Rigour of Development) was 51% (2 to 88%, IQR 21 to 69%), Domain 4
(Clarity of Presentation) was 76% (range 39 to 100%, IQR 63 to 92%), Domain 5
(Applicability) was 10% (range 0 to 83.3%, IQR 6 to 29%) and Domain 6 (Editorial
Independence) was 67% (range 0 to 100%, IQR 45 to 80%).

According to the scoring criteria listed above, most guidelines were categorized as low
quality (n=14, 50%), followed by high quality (n=12, 43%), and moderate quality (n=2,
7%). Supplementary Table 2.

3.6 AGREE-REX

Across the three raters, according to Krippendorff’s alpha, agreement was moderate at
the individual item level at 0.55 (95%CI: 0.50 to 0.60), good for agreement at the
domain level 0.84 (95%CI: 0.81 to 0.87), and good for agreement of the overall
AGREE-REX score at 0.80 (95%CI: 0.72 to 0.87). There was substantial variation in
agreement across individual AGREE-REX items. The item with the highest inter-rater
agreement was Item 1. Evidence (alpha 0.70, 95%CI: 0.58 to 0.81) and the items with
the lowest agreement included Item 8. Purpose (alpha 0.27, 95%CI: 0.09 to 0.44).
(Table 3)
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Similar to the AGREE Il score, there was a wide range in the AGREE-REX score
between guidelines across items, domains, and overall. Median score for Domain 1
(Clinical Applicability) was 70% (range 13 to 96%, IQR 50 to 83%), Domain 2 (Values
and Preferences) was 54% (range 25 to 81%, IQR 47 to 65%), and Domain 3
(Implementability) was 61% (range 31 to 86%, IQR 53 to 64%).

The item with the highest AGREE-REX score was 2, Applicability to Target Users at
78% (range 22 to 94%, IQR 64 to 89%), whereas the item with the lowest score was 6,
Values and Preferences of Policy Makers at 50% (range 6 to 78%, IQR 32 to 61%).
The median overall AGREE-REX score was 64% (range 23 to 85%, IQR 52 to 73%).
Based on the overall AGREE-REX score, most guideline recommendations were
deemed moderate quality (n=19, 68%), followed by high quality (n=8, 29%), whereas
only one guideline met the criteria for classification as low quality recommendations

(n=1, 4%). Supplementary Table 2.

Table 3. AGREE-REX Inter-Rater Agreement

Domain/ltem Median % Krippendorff's | 95% Confidence
Score alpha Interval
(range)
A. Clinical Applicability 70 (13t0 96) | 0.69 0.581t00.78
1. Evidence 72 (0to 100) | 0.70 0.58t0 0.81
2. Applicability to target users 78 (2210 94) | 0.34 0.14t0 0.50
3. Applicability to patients/populations 67 (17to 94) | 0.50 0.36 t0 0.63
B. Values and Preferences 54 (25t081) | 0.72 0.64t0 0.80
4. Values and preferences of users 58 (50 to 83) | 0.43 0.23t00.61
5. Values and preferences of patients 53(50t0 89) | 0.71 0.55t00.84
6. Values and preferences of policy 50 (6 to 78) 0.49 0.32t00.64
makers
7. Values and preferences of guideline 67 (0to89) | 0.52 0.38 t0 0.63
developers
C. Implementability 61 (31to 86) | 0.47 0.34 to 0.60
8. Purpose 67 (11t0 94) | 0.27 0.09t00.44
9. Local adaptation and adoption 56 (44 t0 89) | 0.33 0.15t0 0.50
Overall Score 64 (23 to 85) | 0.80 0.72 to 0.87
All domains (A-C) - 0.84 0.81to 0.87
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All items (1-9) - 0.55 0.50to 0.60

3.7 Guideline Characteristics and Incorporation of Antimicrobial Stewardship Principles

When evaluating guideline characteristics associated with incorporation of
antimicrobial stewardship considerations, we found several factors that predicted

whether guidelines would address such concepts.

In terms of year of publication, the odds ratios for addressing antimicrobial stewardship
were 1.50 (97.5%CI: 0.15 to 15.46) for 2021, and 3.75 (97.5%CI: 0.33 to 42.95) for
2022, when compared to 2020. Guidelines focusing on LMIC were associated with a
lower odds of addressing antimicrobial stewardship (0.19, 97.5%CI: 0.02 to 1.92).
Presence of ID expertise on the guideline panel was associated with an over 9-fold
odds (OR 9.44, 97.5%CI: 1.09 to 81.59) of incorporating antimicrobial stewardship
considerations in the guideline. Public health expertise on the guideline panel was
associated with a higher odds (OR 4.67, 97.5%CI: 0.34 to 63.17) of incorporating
antimicrobial stewardship considerations. All nine guidelines in which pharmacist
expertise was included on the panel incorporated antimicrobial stewardship
considerations, but only 11 of 19 guidelines in which pharmacists were not stated to be
on the panel included these considerations (OR >1000, 97.5%ClI: O to infinity). (Table
4).

Higher guideline quality overall was associated with a higher odds of incorporating
antimicrobial considerations (OR 8.56, 97.5%CI: 0.64 to 115.11) but the confidence
intervals did not exclude no association. Although higher AGREE Il scores were
associated with a numerically higher odds of incorporating antimicrobial stewardship
considerations across all domains, specific domains of AGREE Il score were
associated with a statistically significantly higher odds of incorporating antimicrobial
stewardship principles in the guidelines. Most notably, guidelines with higher AGREE I
scores for domain 3 (Rigour of Development) (OR 1.67, 97.5%CI: 1.02 to 2.72) and
domain 4 (Clarity of Presentation) were associated with a higher odds of addressing
antimicrobial stewardship (OR 3.45 per 10% increase in score, 97.5%Cl 1.15 to 10.39)
(Table 4, Figure 3).
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At the guideline recommendation level, recommendation quality was associated with a

numerically higher odds of incorporating antimicrobial stewardship considerations

across a number all AGREE-REX domains. Most notably, 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 statistically significantly

higher odds of addressing antimicrobial stewardship and resistance. Similarly, overall

AGREE-REX score was associated with a higher odds of addressing antimicrobial
stewardship and resistance (OR 3.26, 97.5%CI: 1.14 to 9.31, per 10% increase in

score) (Table 4, Figure 4).

Table 4. Association between Guideline Characteristics and Incorporation of

Antimicrobial Stewardship Considerations (Univariable Model)

Characteristic Addresses Does Not Odds Ratio 97.5%
Antimicrobial | Address for confidence
Stewardship Antimicrobial | Addressing interval
Stewardship Antimicrobial
(n=20) (n=8) Stewardship
Guideline-level Characteristics
Year of publication
2020 4 3 Reference -
2021 6 3 1.50 0.15t0 15.46
2022 10 2 3.75 0.33t042.95
Country Income
HIC 18 5 Reference -
LMIC 2 3 0.19 0.02t01.92
ID expert on panel
No 3 5 Reference -
Yes 17 3 9.44 1.09 to 81.59
Public health expert on panel
No 12 7 Reference
Yes 8 1 4.67 0.34t0 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 to 81.59
AGREE Il Score (Guideline Level)
1. Scope and purpose Per 10% increase 1.76 0.73t04.29
2. Stakeholder involvement 1.53 0.91to 2.57
3. Rigor of development 1.67 1.02 to0 2.72
4. Clarity of presentation 3.45 1.151t0 10.39
5. Applicability 2.14 0.73106.33
6. Editorial independence 1.01 0.71to 1.44

AGREE Il quality
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Low or moderate

Reference

High

9 7
11 1

8.56

0.64to 115.11

AGREE REX Score (Recommendation Level)

1. Evidence Per 10% increase 1.51 1.01t0 2.25
2. Applicability to target users 2.25 1.08 to 4.69
3. Applicability to patients/populations 2.16 1.01to 4.65
4. Values of users 10.82 0.96 t0 122.52
5. Values of patients >1000 0 to infinity
6. Values of policy makers 4.08 1.25t0 13.28
7. Values of guideline developers 1.90 1.01 to 3.57
8. Purpose 1.82 0.93to 3.59
9. Local adaptation and adoption 6.37 0.75t0 54.00
Overall Score 3.26 1.14t09.31
AGREE REX guality

Low or moderate 12 8 Reference -

High 8 0 >1000 0 to infinity
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Figure 3. AGREE Il Score Box Plots for Guidelines and Incorporation of

Antimicrobial Stewardship Considerations
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Figure 4. AGREE-REX Score Box Plots for Guidelines with and without
Incorporation of Antimicrobial Stewardship Considerations
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CHAPTER 4. DISCUSSION

4.1 Summary of Key Findings
Our systematic survey of antibiotic prescribing recommendations in COVID-19

identified a wide range in guideline and recommendation quality as demonstrated by
AGREE Il and AGREE-REX scores, respectively. There was inconsistency in the
extent to which guidelines incorporated antimicrobial stewardship principles, with 71%
of guidelines addressing at least one of these concepts and only 14% addressing all
antimicrobial stewardship concepts, including encouraging judicious prescribing,
antimicrobial resistance, and the risk of adverse effects associated with antibiotic use.
We found that higher guideline and recommendation quality score was associated with
greater odds of incorporating antimicrobial stewardship considerations for a number of
guideline (rigour of development, clarity of presentation) and recommendation
(evidence, applicability, values of users and policy makers, and purpose) quality
domains. Further, including an infectious diseases expert and pharmacist on the
guideline panel were also associated with a greater odds of incorporating
considerations related to antimicrobial stewardship which suggests the importance of
panel composition in developing guidelines and recommendations that aim to mitigate

antimicrobial resistance.

Our survey found consistency in recommendations to avoid empiric antibiotic
prescribing in most outpatient and non-critically ill inpatient COVID-19 populations 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 therapy prior to identifying proven infectious etiology.
Despite the general consistency related to antibiotic initiation of therapy, guideline
recommendations varied in their strength of recommendation and certainty of
evidence, which may reflect the lack of high quality data to support these
recommendations, indirectness of the evidence, inconsistent interpretation of the

evidence, and changes in the quality of evidence over time.

Given that COVID-19 is caused by a virus, SARS-CoV-2, trials to assess the efficacy
of antibiotics for this condition, are not supported by a biological rationale. Hence, high
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quality RCT data are largely lacking. But, in clinical practice when patients present with
respiratory symptoms consistent with COVID-19, the clinician’s uncertainty regarding
microbiological etiology prior to SARS-CoV-2 identification, and the concern for
bacterial co-infection after SARS-CoV-2 identification drive antibiotic prescribing.
These clinical decisions are generally made on a case-by-case basis and as such rely
on indirect evidence (such as a low, but non-negligible risk of bacterial co-infection
reported across observational studies®®) to support decision-making. This observation
is supported by the high number of “Good Practice Statements” in which
recommendations are not formal and are supported by indirect evidence. However,
there remain opportunities to provide more direct evidence to support widespread
practice improvements in antimicrobial stewardship, such as the use of rapid and

accurate diagnostic approaches to help differentiate bacterial from viral etiology.®°

On the other hand, the use of specific antibiotics with purported immunomodulatory
activity, like azithromycin, have been assessed more formally for treatment of COVID-
19. Randomized controlled trials have generally provided high quality evidence with
high certainty of the lack of benefit of azithromycin as treatment for COVID-19.1° This
greater confidence was reflected in our systematic survey where azithromycin-focused
recommendations generally exhibit a higher certainty of evidence and a strong
recommendations to avoid use compared to general recommendations about antibiotic

prescribing.

Our findings echo those of a previous systematic survey evaluating the extent to which
non-COVID infectious 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.??> While our systematic survey focused on
guidelines as a whole, rather than individual recommendations, we found a similar,
albeit slightly higher, prevalence of 43% of guidelines addressing AMR as an outcome.
Different quality definitions were used, but both systematic surveys also found a wide
range in AGREE Il score with a substantial proportion of low quality guidelines,
suggesting there is an opportunity to improve the rigor and robustness of antimicrobial

prescribing recommendations.
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4.2 Strengths and Limitations

4.2.1 Strengths
Strengths of this systematic survey include our use of COVID-19 RecMap as a pre-

existing tool to streamline the guideline and recommendation identification process.
RecMap facilitated identification of 63 antimicrobial-related recommendations from 28
guidelines from across the globe including pre-extracted guideline data and AGREE Il
scores. This study is the first to evaluate the incorporation of a range of antimicrobial
stewardship and resistance related considerations. Given the growing impact of AMR
globally, addressing such considerations more comprehensively and systematically as

part may be of increasing interest for guideline developers.

4.2.2 Limitations
On the other hand, some key limitations exist. COVID-19 RecMap facilitates

streamlined access to a vast array of recommendations, however it may miss some
guidelines that a targeted literature search could better identify. A direct search of
published and unpublished literature, while more time consuming, may increase the

yield and decrease the lag between publication and inclusion.

While important in principle, it is not yet clear if addressing antimicrobial stewardship
and antimicrobial resistance as part of a guideline recommendation influences
prescribing practice. While clinical practice guidelines are perceived as a foundational
aspect of antimicrobial stewardship efforts,6 and their implementation is associated
with more appropriate prescribing,®’ there is a lack of data of how and whether the
structure and language of such recommendations can influence practice. Similarly, the

link between guideline quality and impact on clinical practice is not clear.

Due to the cross-sectional nature of such data, a causal association cannot be
established between guideline elements and their incorporation of antimicrobial
stewardship principles. Also, the small sample of eligible guidelines compromises
statistical power. As a result, we reported odds ratios alongside 97.5% confidence

intervals to gauge the magnitude and uncertainty of such associations.

Guideline formatting and brevity may adversely impact incorporation of antimicrobial
and antimicrobial stewardship principles. While we didn’t explicitly measure guideline
length, very brief guideline documents may be less likely to address antimicrobial

stewardship and antimicrobial resistance given their succinctness. This finding is
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supported by the fact that AGREE Il score domain 4 (Clarity of Presentation) was
associated with a higher odds of guidelines incorporating antimicrobial stewardship
and AMR considerations. Similarly, ease of data extraction and identification of
guideline characteristics varied depending on guideline clarity. For example, many
guidelines did not clearly indicate the panel members or roles of the members, and as
such we could not identify whether they included public health, infectious diseases, or
pharmacy experts. These factors may favour longer, more detailed, and more
transparent guidelines to “check off” more criteria but in practice may not necessarily

have a more positive impact on antimicrobial prescribing.

Another key limitation is that this systematic survey did not assess relevant guidelines
that decidedly do not make recommendations on antibiotic prescribing in COVID-19.
For example, the Surviving Sepsis Campaign Guidelines on the Management of
COVID-19 do not currently make recommendations for antibiotic prescribing.5® Given
the lack of direct evidence for or against empiric antimicrobial prescribing in critically ill
patients with COVID-19 it could be considered justified to remain silent on this issue,
but on the other hand a statement on antibiotic prescribing would be helpful to provide
clinicians guidance, reassurance, and support antimicrobial stewardship in the face of

such uncertainty for a common question in practice.

AGREE-REX is a relatively new tool to assess guideline recommendation quality
across a number of key domains. This may be an important distinction to evaluating
overall guideline quality assessed by the AGREE Il instrument. However, AGREE-
REX posed some challenges when applying the tool to antibiotic prescribing
recommendations in COVID-19. This situation may be relatively unique compared to
most recommendations assessed using this tool. Firstly, most COVID-19 guidelines do
not focus exclusively on antibiotic prescribing but rather a broad array of treatment
options, whereby antibiotic use represents only one of several treatment
considerations. As such, information gathered from beyond the individual guideline
provided a more thorough context to rate the recommendation quality when compared
to evaluating the recommendation in isolation. Secondly, many antibiotic prescribing
recommendations fall into the “good practice” category where experts agree antibiotics
should not be prescribed for infections that are likely viral in nature. Thirdly, since the

main decision node regarding antibiotic prescribing in this context is whether or not to
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prescribe, and a general lack of equipoise for non-critically ill patients, values and
preferences, acceptability, and local application play a less significant role. As a result,
the three AGREE-REX appraisers agreed to rate several items at a minimum of
neutral (values and preferences of target users, patients, and local application and

adoption).

The AGREE-REX scoring tool provides clear criteria for rating but given the relatively
unique topic of antibiotic prescribing in COVID-19, the reviewers agreed that there was
a high degree of subjectivity to some of the items, particularly those related to
applicability and values and preferences. Each AGREE REX item contains several
criteria but the relative weight of such criteria is not clear. Additionally, some criteria
may not be explicitly described in the guideline (e.g., item 4 “The guideline
differentiates between recommended actions for which clinical flexibility and individual
patient tailoring is more appropriate in the decision-making process and those for
which it is less appropriate”) or may be less applicable to the context (e.g., item 5 “The
guideline differentiates between recommended actions for which patient choice and/or
values are likely to play a large part in the decision-making process and those for
which they are likely to play a small role”). This challenge of standardizing AGREE
REX criteria interpretation is reflected by the relatively low inter-rater agreement for
certain items such as purpose, applicability and adaptation, applicability to and values
and preferences of target users. Incorporation of a ‘not-applicable’ or ‘not clearly
reported’ category may be helpful to augment the tool to support usability in a wider
variety of contexts. On the other hand, more objective items such as the assessment
of evidence used in constructing recommendations had high inter-rater agreement.
Despite the low agreement for some items, overall AGREE-REX inter-rater agreement
was high, suggesting overall AGREE-REX score may be a more appropriate estimate

of recommendation quality than the score for individual items or domains.

4.3 Implications to Public Health
This systematic survey identifies important considerations that apply to infectious

diseases guidelines more generally beyond COVID-19. There is an opportunity for
guidelines to further emphasize the potential risks of antibiotic harms to provide more
balanced recommendations. Many prospective studies involving antibiotics are
underpowered to detect secondary harms data, particularly antimicrobial resistance.®°
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So it may appear that there is no detectable difference in risk of AMR between
individuals, when in fact this risk is more significant at a population level.”®-? As such,
a responsible and balanced approach to communicating the importance of
antimicrobial stewardship and the of potential harms of antibiotic overuse may be
warranted. Incorporation 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 existence of high quality guidelines incorporating antimicrobial stewardship
principles alone does not necessarily lead to improved antimicrobial prescribing.
Efforts must be made to ensure recommendations are appropriately disseminated,
incorporated into the antimicrobial prescribing workflow, and assessed for

opportunities to improve.

As a potential tool to support the findings of this study, we developed a brief checklist
of 15 considerations to support high quality antimicrobial prescribing recommendations
adapted from previous work to provide a comprehensive checklist of 146 items to

facilitate high quality guideline development and implementation.”3

CHAPTER 5. CONCLUSION

Across 28 guidelines and 63 recommendations pertaining to antibiotic prescribing in
patients with COVID-19, there was generally consistency to avoid empiric antibiotic
therapy in non-critically ill patients with COVID-19 and no evidence of bacterial
infection. However, guideline and recommendation quality varied importantly. A third of
guidelines did not incorporate any antimicrobial stewardship principles to encourage
judicious prescribing and mitigate antimicrobial resistance. Including infectious
diseases expertise on the guideline panel and higher recommendation quality may be
associated with a higher odds of incorporation of antimicrobial stewardship
considerations. These findings provide considerations for the development of future
antibiotic prescribing recommendations, including the importance of guideline quality,
panel composition, and the need to incorporate antimicrobial stewardship

considerations.
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Supplementary Table 1. Summary of Antibiotic Prescribing in COVID-19 Guideline Recommendations
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Outpatient

Outpatient

Inpatient
non-ICU
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Setting

Recommendation Text
(direct statements from guideline)

In the absence of proven bacterial infections,
the administration of antibiotics in
outpatients with COVID19 should be
considered only as empirical treatment of
highly suspected bacterial co-infection or

superinfections Azithromycin

In the absence of proven bacterial infections,
the administration of antibiotics in
outpatients with COVID19 should be
considered only as empirical treatment of
highly suspected bacterial co-infection or

superinfections. All antibiotics

We recommend against the routine use of
antibiotics in hospitalized patients with
COVID-19 without proven bacterial infection. Azithromycin

We recommend against the routine use of
antibiotics in hospitalized patients with
COVID-19 without proven bacterial infection. 'All antibiotics

XXXViii

Antibiotic Category

Antibiotic Initiation
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Microbiology related
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Certainty of evidence
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Recommendation Strength
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Addresses judicious use?

Addresses resistance?

Addresses other harms?

Statement on stewardship?
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(strong clinical suspicion, purulent
secretions, biomarker elevation, positive
antigens, etc.) upon admission to the ICU of
patients with COVID-19, since such
coinfection is associated to increased

mortality. All antibiotics

We recommend daily evaluation of antibiotic

treatment adjustment or suspension. All antibiotics
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Microbiology related

N

N

N

N

Good practice statement

N

N

Additional Guidance

Certainty of evidence

N/A

very low moderate

low

Recommendation Strength

N/A

strong

strong

Addresses judicious use?

Addresses resistance?

Addresses other harms?

Statement on stewardship?



Guideline #

5

5

5

Recommendation

Title

Recommendations for

the management of

critically ill patients with

COVID-19 in Intensive
5.3 Care Units*

Recommendations for

the management of

critically ill patients with

COVID-19 in Intensive
5.4 Care Units*

Recommendations for

the management of

critically ill patients with

COVID-19 in Intensive
5.5 Care Units*

Author
Year

Spanish
Society of
Intensive and
Critical Care
Medicine and
Coronary Units
[Sociedad
Espafiola de
Medicina
Intensiva,
Critica'y
Unidades
Coronarias
Spanish
Society of
Intensive and
Critical Care
Medicine and
Coronary Units
[Sociedad
Espafiola de
Medicina
Intensiva,
Criticay
Unidades
Coronarias
Spanish
Society of
Intensive and
Critical Care
Medicine and
Coronary Units
[Sociedad
Espafiola de
Medicina
Intensiva,
Critica y
Unidades
Coronarias

2022 Spain

2022 Spain

2022 Spain

Country

Infectious Disease Expert

No or Unclear No or Unclear

No or Unclear

Public Health Expert

No or Unclear No or Unclear

No or Unclear

No or Unclear No or Unclear Pharmacist Expert

No or Unclear

Inpatient
ICU

Inpatient
ICU

Inpatient
ICU

Setting

Recommendation Text

(direct statements from guideline)

We recommend the early suspension of
antimicrobial treatment once co-infection is

ruled out

We suggest an early diagnostic strategy and
empirical treatment, in view of the high risk
of bacterial and fungal superinfection in
patients with COVID-19 subjected to

mechanical ventilation.

We suggest active microbiological
assessment in all patients with prolonged
ICU stays (over 7 days) in the event of

suspected superinfection.
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Antibiotic Category

All antibiotics

All antibiotics

All antibiotics

Microbiology related
Good practice statement

Antibiotic Initiation
Antibiotic Selection
Antibiotic Duration

N N Y N N

Y N N N N

N N N Y N

Additional Guidance

N

Certainty of evidence

very low very low

very low

Recommendation Strength

strong strong

strong

Addresses judicious use?

Addresses resistance?

Addresses other harms?

Statement on stewardship?



Guideline #

5

Recommendation

Title

Recommendations for

the management of

critically ill patients with

COVID-19 in Intensive
5.6 Care Units*

The management of
surgical patients in the
emergency setting
during COVID-19
pandemic: the WSES
position paper | World
Journal of Emergency
6.1 Surgery*?

COVID-19 Treatment
7.1 Guidelines®

COVID-19 Treatment
7.2 Guidelines®

COVID-19 Treatment
7.3 Guidelines*®

Author

Spanish
Society of
Intensive and
Critical Care
Medicine and
Coronary Units
[Sociedad
Espafiola de
Medicina
Intensiva,
Critica'y
Unidades
Coronarias

World Society
of Emergency
Surgery

National
Institutes of
Health

National
Institutes of
Health

National
Institutes of
Health

Year

2022 Spain

2021 Global

United
2022 States

United
2022 States

United
2022 States

Country

Infectious Disease Expert

No or Unclear

Yes Yes Yes

Yes

Public Health Expert

No or Unclear

Yes Yes No

Yes

Pharmacist Expert

Setting

Inpatient
ICU

No or Unclear

No

All

Yes

Hospitalized

[}
S
Hospitalized

0
$
Outpatient

Recommendation Text

(direct statements from guideline)

We suggest lower respiratory tract sampling
in patients with COVID-19 suspected to
have superinfection in relation to ventilator-
associated pneumonia (VAP) or ventilator-
associated tracheobronchitis, before starting
antibiotic treatment. We suggest the
guantitative analysis of distal samples
obtained through bronchoalveolar lavage
(BAL), mini-BAL or bronchial aspirate -
provided these procedures can be carried
out safely for both the operator and the
patient. If not possible, the alternative would
be a lower respiratory tract sample in the
form of a quantitative or semi-quantitative
tracheal aspirate.

The World Society of Emergency Surgery
educational board (WSES) recommends
carefully administering antibiotics in COVID-
19 surgical patients for the high risk of
selecting resistant bacteria, especially in
patients admitted in ICU for mechanical
ventilation. Early empirical antibiotic
treatment should be targeted to results from
cultures, with de-escalation of treatment as
soon as possible.

In the absence of a proven or suspected
bacterial infection, the Panel recommends
against the use of empiric broad spectrum
antibiotics in adult patients with severe or
critical COVID-19

As with any hospitalized patient, adult
patients with COVID-19 who receive
antibiotics should be reassessed daily to
minimize the adverse consequences of
unnecessary antimicrobial therapy

The Panel recommends against the use of
antibacterial therapy (e.g., azithromycin,
doxycycline) for the outpatient treatment of
COVID-19 in the absence of another
indication
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All antibiotics 'Y N N Y N N

All antibiotics 'Y 'Y Y Y

All antibiotics 'Y N N N

All antibiotics N 'Y Y 'N N Y

All antibiotics 'Y N N N N Y

Certainty of evidence

low

moderate

N/A N/A

N/A

Recommendation Strength

strong

N/A N/A strong

N/A

Addresses judicious use?

Addresses resistance?

Addresses other harms?

Statement on stewardship?


https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.covid19treatmentguidelines.nih.gov%2F&data=05%7C01%7CBradley.Langford%40oahpp.ca%7C0e0d191cd53e41151f8608da94e7a4c0%7Ccddc1229ac2a4b97b78a0e5cacb5865c%7C0%7C0%7C637986019873970344%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=i806SRbM1eV104skWPEBzlck8ukLoq6Tqhx5OWylq2A%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.covid19treatmentguidelines.nih.gov%2F&data=05%7C01%7CBradley.Langford%40oahpp.ca%7C0e0d191cd53e41151f8608da94e7a4c0%7Ccddc1229ac2a4b97b78a0e5cacb5865c%7C0%7C0%7C637986019873970344%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=i806SRbM1eV104skWPEBzlck8ukLoq6Tqhx5OWylq2A%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.covid19treatmentguidelines.nih.gov%2F&data=05%7C01%7CBradley.Langford%40oahpp.ca%7C0e0d191cd53e41151f8608da94e7a4c0%7Ccddc1229ac2a4b97b78a0e5cacb5865c%7C0%7C0%7C637986019873970344%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=i806SRbM1eV104skWPEBzlck8ukLoq6Tqhx5OWylq2A%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.covid19treatmentguidelines.nih.gov%2F&data=05%7C01%7CBradley.Langford%40oahpp.ca%7C0e0d191cd53e41151f8608da94e7a4c0%7Ccddc1229ac2a4b97b78a0e5cacb5865c%7C0%7C0%7C637986019873970344%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=i806SRbM1eV104skWPEBzlck8ukLoq6Tqhx5OWylq2A%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.covid19treatmentguidelines.nih.gov%2F&data=05%7C01%7CBradley.Langford%40oahpp.ca%7C0e0d191cd53e41151f8608da94e7a4c0%7Ccddc1229ac2a4b97b78a0e5cacb5865c%7C0%7C0%7C637986019873970344%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=i806SRbM1eV104skWPEBzlck8ukLoq6Tqhx5OWylq2A%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.covid19treatmentguidelines.nih.gov%2F&data=05%7C01%7CBradley.Langford%40oahpp.ca%7C0e0d191cd53e41151f8608da94e7a4c0%7Ccddc1229ac2a4b97b78a0e5cacb5865c%7C0%7C0%7C637986019873970344%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=i806SRbM1eV104skWPEBzlck8ukLoq6Tqhx5OWylq2A%3D&reserved=0
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American
Society for
Transplantatio
n and Cellular
Guidelines for COVID-  Therapy
19 Management in (ASTCT)
Hematopoietic Cell Infectious
Transplantation and Diseases
Cellular Therapy Special United

8 8.1 Recipients* Interest Group. 2020 States
Update of the
recommendations of the
Sociedade Portuguesa
de Cuidados Intensivos
and the Infection and
Sepsis Group for the Sociedade
approach to COVID-19 Portuguesa de
in Intensive Care Cuidados

9 9.1 Medicine®® Intensivos
Update of the
recommendations of the
Sociedade Portuguesa
de Cuidados Intensivos
and the Infection and
Sepsis Group for the Sociedade
approach to COVID-19 Portuguesa de

2021 Portugal

in Intensive Care Cuidados
9 9.2 Medicine®® Intensivos 2021 Portugal

Development of
Evidence-Based Pakistan’s
COVID-19 Management National
Guidelines for Local Command
Context: The Operation
Methodological Center

10 10.1 Challenges*® (NCOC), 2022 Pakistan

Guidelines for clinical
management of SARS- 'unnamed
11 11.1 CoV-2 infection*” group 2020 Mexico

Infectious Disease Expert

No or Unclear No or Unclear Yes

No or Unclear

No or Unclear

Public Health Expert

No or Unclear No or Unclear No

No or Unclear

No or Unclear

Pharmacist Expert

No or Unclear No or Unclear No

No or Unclear

No or Unclear

All

Inpatient
ICU

Inpatient
ICU

All

All

Setting

Recommendation Text
(direct statements from guideline)

We do not recommend routine antibiotic use
in patients with SARS-CoV-2 limited to the
upper respiratory tract, unless indicated for
other reasons according to local protocols
(ie, management of febrile neutropenia)

In critically ill patients with COVID-19, in the
presence of septic shock, it is recommended
to administer antibiotic therapy until
obtaining cultural results that allow the
affirmation or exclusion of the coexistence of
bacterial infection. Related: For critically ill
patients with COVID-19, it is recommended
to maintain a high index of suspicion for
nosocomial infection (namely, ventilator-
associated pneumonia).

It is recommended to reassess decisions
regarding antibiotic therapy initiated at
admission up to 72 hours, depending on the
microbiological results available, the clinical
evolution and inflammatory biomarkers
(namely, procalcitonin).

As per our systematic review, we
recommend against the use of antibiotics,
including hydroxychloroquine alone or in
combination with other antibiotics in
hospitalized COVID-19 patients.

Antibiotics are not initially recommended,
although they could be indicated based on
clinical findings, blood test results or
microbiological results

xliii

Antibiotic Category

All antibiotics

All antibiotics

All antibiotics

All antibiotics

All antibiotics

Antibiotic Initiation
Antibiotic Selection
Antibiotic Duration
Microbiology related
Good practice statement
Additional Guidance

Y N N N NY

Y N N Y Y N

N Y Y Y Y N

Y N N N N N

Y N N Y Y N

Certainty of evidence

N/A

N/A

N/A

moderate

N/A

Recommendation Strength

N/A

N/A

N/A

conditional

N/A

Addresses judicious use?

Addresses resistance?

Addresses other harms?

Statement on stewardship?



Guideline #

11

12

12

12

12

Recommendation

Title

Guidelines for clinical
management of SARS-
11.2 CoV-2 infection*”

COVID-19 rapid
guideline: managing
12.1 COVID-19%

COVID-19 rapid
guideline: managing
12.2 COVID-19%

COVID-19 rapid
guideline: managing
12.3 COVID-19%

COVID-19 rapid
guideline: managing
12.4 COVID-19%

unnamed
group

National
Institute for
Health and
Care
Excellence

National
Institute for
Health and
Care
Excellence

National
Institute for
Health and
Care
Excellence

National
Institute for
Health and
Care
Excellence

Author

Year
Country

2020 Mexico

United
2022 Kingdom

United
2022 Kingdom

United
2022 Kingdom

United
2022 Kingdom

Infectious Disease Expert

No or Unclear

Yes Yes

Yes

No or Unclear Public Health Expert

Yes Yes

Yes

Yes

Pharmacist Expert

No or Unclear

Yes

es

~ Outpatient

Yes

Yes

All

All

All

Hospitalized sepsis.

Setting

Recommendation Text
(direct statements from guideline)

Antibiotic Category
Antibiotic Initiation
Antibiotic Selection
Antibiotic Duration
Microbiology related
Good practice statement
Additional Guidance

Guidelines recommend "Usual antimicrobial
treatment" for pneumonia with and without

CXR abnormalities All antibiotics 'Y N N N N Y

Antibiotics should not be used for preventing
or treating COVID-19 unless there is clinical
suspicion of additional bacterial co-infection. All antibiotics 'Y N N N Y N

In community settings, do not offer an
antibiotic for preventing secondary bacterial
pneumonia in people with COVID-19. If a
person has suspected or confirmed
secondary bacterial pneumonia, start

antibiotic treatment as soon as possible. All antibiotcs 'Y N N N Y N

Do not offer an antibiotic for preventing or

treating pneumonia if SARS-CoV-2, another

virus, or a fungal infection is likely to be the

cause. All antibiotics 'Y N N N Y N
Start empirical antibiotics if there is clinical

suspicion of a secondary bacterial infection

in people with COVID-19. When a decision

to start antibiotics has been made: start

empirical antibiotic treatment as soon as

possible after establishing a diagnosis of

secondary bacterial pneumonia, and

certainly within 4 hours; start treatment

within 1 hour if the person has suspected

sepsis and meets any of the high-risk criteria

for this outlined in the NICE guideline on

All antibiotics 'Y N N N Y N

xliv

Certainty of evidence

N/A N/A N/A

N/A

N/A

Recommendation Strength

N/A N/A N/A

N/A

N/A

Addresses judicious use?

Addresses resistance?

Addresses other harms?

Statement on stewardship?



Guideline #

12

13

13

14

Recommendation

Title

COVID-19 rapid
guideline: managing

12.5 COVID-19%
Pragmatic
Recommendations for
Therapeutics of
Hospitalized COVID-19
Patients in Low- and
Middle-Income

13.1 Countries*®
Pragmatic
Recommendations for
Therapeutics of
Hospitalized COVID-19
Patients in Low- and
Middle-Income

13.2 Countries*
Global Initiative for the
Diagnosis,
Management, and
Prevention of Chronic
Obstructive Lung
Disease: The 2020
GOLD Science
Committee Report on

14.1 COVID-19 & COPD

Author

National
Institute for
Health and
Care
Excellence
COVID-LMIC
Task Force
and the
Mahidol-
Oxford
Research Unit
(MORU)
COVID-LMIC
Task Force
and the
Mahidol-
Oxford
Research Unit
(MORU)

Global
Initiative for
Chronic
Obstructive
Lung Disease
(GOLD)

Year
Country

United
2022 Kingdom

2021 Global

2021 Global

2020 Global

Infectious Disease Expert

Yes Yes Yes

No or Unclear

Public Health Expert

No No Yes

No or Unclear

Pharmacist Expert

No Yes

No

Setting

Hospitalized

Hospitalized

Hospitalized

All

Recommendation Text

(direct statements from guideline)

In hospitals or other acute delivery settings
(for example, virtual wards), to help identify
non-SARS-CoV-2 viral, fungal or bacterial
pneumonia, and to inform decision making
about using antibiotics, consider the
following tests: a full blood count; chest
imaging (X-ray, CT or ultrasound);
respiratory and blood samples (for example,
sputum or a tracheal aspirate sample, blood
culture; see Public Health England's COVID-
19: guidance for sampling and for diagnostic
laboratories); urine samples for legionella
and pneumococcal antigen testing; throat
samples for respiratory viral (and atypical
pathogen) polymerase chain reaction
testing. Do not use C-reactive protein to
assess whether a person has a secondary
bacterial infection if they have been having
immunosuppressant treatment.

We suggest close monitoring without
additional empiric antimicrobials if there are
no clinical or laboratory signs of other
infections.

We suggest empiric antimicrobial treatment
for likely coinfecting pathogens if an
alternative infectious cause is likely

Use antibiotics and oral steroids in line with
recommendations for exacerbations

xlv

Antibiotic Category

All antibiotics

All antibiotics

All antibiotics

All antibiotics

Antibiotic Initiation

Antibiotic Selection

Antibiotic Duration

Microbiology related

Good practice statement

Additional Guidance

Certainty of evidence

very low N/A

very low

N/A

Recommendation Strength

N/A

conditional

conditional

N/A

Addresses judicious use?

Addresses resistance?

Addresses other harms?

Statement on stewardship?


https://goldcopd.org/science-committee/

Guideline #

15

15

15

15

15

15

Recommendation

15.

=

15.2

15.3

15.4

15.5

15.6

Title

Recommendations for
antibacterial therapy in
adults with COVID-19 -
An evidence based
guideline®*

Recommendations for
antibacterial therapy in
adults with COVID-19 -
An evidence based
guideline®*

Recommendations for
antibacterial therapy in
adults with COVID-19 -
An evidence based
guideline®*

Recommendations for
antibacterial therapy in
adults with COVID-19 -
An evidence based
guideline®*

Recommendations for
antibacterial therapy in
adults with COVID-19 -
An evidence based
guideline®*

Recommendations for
antibacterial therapy in
adults with COVID-19 -
An evidence based
guideline®*

Author

Dutch Working
Party on
Antibiotic
Policy

Dutch Working
Party on
Antibiotic
Policy

Dutch Working
Party on
Antibiotic
Policy

Dutch Working
Party on
Antibiotic
Policy

Dutch Working
Party on
Antibiotic
Policy

Dutch Working
Party on
Antibiotic
Policy

Year
Country

The
Netherlan
2020 ds

The
Netherlan
2020 ds

The
Netherlan
2020 ds

The
Netherlan
2020 ds

The
Netherlan
2020 ds

The
Netherlan
2020 ds

Infectious Disease Expert

Yes

Yes

Yes

Yes

Yes

Yes

No or Unclear Public Health Expert

No or Unclear

No or Unclear

No or Unclear

No or Unclear

No or Unclear

Pharmacist Expert

Yes

Yes

Yes

Yes

Yes

Yes

Setting

Hospitalized

Hospitalized

Hospitalized

Hospitalized

Hospitalized

Hospitalized

Recommendation Text
(direct statements from guideline)

Antibiotic Category

We generally suggest restrictive use of
antibacterial drugs in patients with proven or
a high likelihood of COVID-19. This
especially applies for patients upon
admission who are mild to moderately ill
We suggest that exceptions for the
restrictive use of antibacterial drugs can be
made for patients with proven or a high
likelihood of COVID-19 who present with
radiological findings and/or inflammatory
markers compatible with bacterial co-
infection. Other exceptions are patients who
are severely ill or immunocompromised

All antibiotics

All antibiotics

We recommend maximum efforts to obtain
sputum and blood for culture as well as
pneumococcal urinary antigen testing before
start of empirical antibiotic therapy in
patients with proven or high likelihood of
COVID-19 upon admission

In case of suspected bacterial co-infection,
we suggest against empirical antibiotic
treatment covering atypical pathogens in
patients with proven or high likelihood of
COVID-19 hospitalized at the general ward.
Legionella urinary antigen testing should be
performed according to local and/or national
guidelines for CAP

We recommend that the empirical antibiotic
regimens in case of suspected bacterial co-
infection depends on the severity of disease
and according to local and/or national
guidelines. For those fulfilling criteria of mild
and moderate-severe CAP, we recommend
to follow local and/or national guideline
recommendations on antibacterial treatment
in CAP

All antibiotics

All antibiotics

All antibiotics

We recommend to follow local and/or
national guideline recommendations on
antibacterial treatment for patients with
COVID-19 and suspected bacterial

secondary infection All antibiotics

xlvi

Antibiotic Initiation

Antibiotic Selection

Antibiotic Duration

Microbiology related

Good practice statement

Additional Guidance

Certainty of evidence

very low

N/A

N/A

very low

very low

N/A

Recommendation Strength

conditional conditional strong conditional conditional

strong

Addresses judicious use?

Addresses resistance?

Addresses other harms?

Statement on stewardship?



Guideline #
Recommendation

Title

Recommendations for
antibacterial therapy in
adults with COVID-19 -
An evidence based

15 15.7 guideline®*

Recommendations for
antibacterial therapy in
adults with COVID-19 -
An evidence based

15 15.8 guideline®*
Guidelines for the
pharmacological
treatment of COVID-19.
The task-
force/consensus
guideline of the
Brazilian Association of
Intensive Care
Medicine, the Brazilian
Society of Infectious
Diseases and the
Brazilian Society of
Pulmonology and

16 16.1 Tisiology®?
Guidelines for the
pharmacological
treatment of COVID-19.
The task-
force/consensus
guideline of the
Brazilian Association of
Intensive Care
Medicine, the Brazilian
Society of Infectious
Diseases and the
Brazilian Society of
Pulmonology and

16 16.2 Tisiology®?

Author

Dutch Working
Party on
Antibiotic
Policy

Dutch Working
Party on
Antibiotic
Policy

Brazilian
Association of
Intensive Care
Medicine, the
Brazilian
Society of
Infectious
Diseases and
the Brazilian
Society of
Pulmonology
and Tisiology

Brazilian
Association of
Intensive Care
Medicine, the
Brazilian
Society of
Infectious
Diseases and
the Brazilian
Society of
Pulmonology
and Tisiology

Year
Country

The
Netherlan
2020 ds

The
Netherlan
2020 ds

2020 Brazil

2020 Brazil

Infectious Disease Expert

Yes

Yes Yes

Yes

Public Health Expert

No or Unclear

No or Unclear

Yes

Yes

Pharmacist Expert

Yes

Yes Yes

Yes

Setting

Recommendation Text

(direct statements from guideline)

We suggest to stop antibiotics when
representative sputum and blood culture as
well as urinary antigen tests taken before
start of empirical antibiotic therapy in
patients with proven or high likelihood of
COVID-19 show no bacterial pathogens

Hospitalized after 48 hours of incubation

We suggest an antibiotic treatment duration
of five days in patients with COVID-19 and
suspected bacterial infection upon
improvement of signs, symptoms and

Hospitalized inflammatory markers

All

All

We suggest against the use prophylactic
antibiotics in patients with a suspected or
confirmed COVID-19 diagnosis (weak
recommendation

We recommend the use of antibiotics in
COVID-19 patients with suspected bacterial
infection

xlvii

Antibiotic Category

All antibiotics

All antibiotics

All antibiotics

All antibiotics

Antibiotic Initiation
Antibiotic Selection
Antibiotic Duration
Microbiology related
Good practice statement
Additional Guidance

N N Y Y Y N

N N Y N Y N

Y N N N N N

Y N N N N Y

Certainty of evidence

N/A

N/A

very low

N/A

Recommendation Strength

conditional

<

conditional

<

conditional

P4

N/A

Addresses judicious use?

<

<

<

Addresses resistance?

<

<

<

Addresses other harms?

Statement on stewardship?



Guideline #
Recommendation

Title

Guidelines for the
pharmacological
treatment of COVID-19.
The task-
force/consensus
guideline of the
Brazilian Association of
Intensive Care
Medicine, the Brazilian
Society of Infectious
Diseases and the
Brazilian Society of
Pulmonology and

16 16.3 Tisiology®?

Clinical Practice
Guideline Summary:
Recommended Drugs
and Biologics in Adult
Patients with COVID-
17 17.1 19%
Clinical Practice
Guideline Summary:
Recommended Drugs
and Biologics in Adult
Patients with COVID-
17 17.2 19%

Author
Year
Country

Brazilian
Association of
Intensive Care
Medicine, the
Brazilian
Society of
Infectious
Diseases and
the Brazilian
Society of
Pulmonology

and Tisiology = 2020 Brazil

Ontario

COVID-19

Science Canada
Advisory Table 2022 (Ontario)

Ontario

COVID-19

Science Canada
Advisory Table 2022 (Ontario)

Infectious Disease Expert

Yes

Yes

Yes

Public Health Expert

Yes

Yes

Yes

Pharmacist Expert

Yes

]
>

Yes

All

Inpatient
ICU

All

Setting

Recommendation Text
(direct statements from guideline)

We suggest against the routine use the
hydroxychloroquine or chloroquine plus
azithromycin combination for treatment of
COVID-19 patients

Bacterial co-infection is uncommon in
COVID-19 pneumonia at presentation. Do
not add empiric antibiotics for bacterial
pneumonia unless bacterial infection is
strongly suspected. Continue empiric
antibiotics for no more than 5 days, and de-
escalate on the basis of microbiology results
and clinical judgment.

RECOMMENDED AGAINST* The following
therapies are not recommended for
treatment of COVID-19 due to lack of
benefit, potential harm, and system
implications of overuse: antibiotics.

xlviii

Antibiotic Category

Azithromycin

All antibiotics

All antibiotics

Antibiotic Initiation
Antibiotic Selection
Antibiotic Duration
Microbiology related
Good practice statement
Additional Guidance

Y N N N N N

Y N Y Y N Y

Y N N N N Y

Certainty of evidence

very low

N/A

N/A

Recommendation Strength

conditional

N/A

N/A

Addresses judicious use?

Addresses resistance?

Addresses other harms?

Statement on stewardship?



Guideline #
Recommendation

Title

Brazilian guidelines for
the treatment of
outpatients with
suspected or confirmed
COVID-19. A joint
guideline of the
Brazilian Association of
Emergency Medicine
(ABRAMEDE), Brazilian
Medical Association
(AMB), Brazilian
Society of Angiology
and Vascular Surgery
(SBACYV), Brazilian
Society of Geriatrics
and Gerontology
(SBGG), Brazilian
Society of Infectious
Diseases (SBI),
Brazilian Society of
Family and Community
Medicine (SBFMC), and
Brazilian Thoracic

18 18.1 Society (SBPT)>*

Key summary of

German national

treatment guidance for

hospitalized COVID-19
19 19.1 patients®®

Author

Brazilian
Association of
Emergency
Medicine
(ABRAMEDE),
Brazilian
Medical
Association
(AMB),
Brazilian
Society of
Angiology and
Vascular
Surgery
(SBACV),
Brazilian
Society of
Geriatrics and
Gerontology
(SBGG),
Brazilian
Society of
Infectious
Diseases
(SBI), Brazilian
Society of
Family and
Community
Medicine
(SBFMC), and
Brazilian
Thoracic
Society
(SBPT)
Association of
the Scientifc
Medical
Societies in
Germany
(AWMF) in
collaboration
with the
COVID-19
Evidence
Ecosystem
Project
(CEOsys).

Year
Country

2022 Brazil

2022 Germany

Infectious Disease Expert

Yes

Yes

Public Health Expert

No

No or Unclear

Pharmacist Expert

No

No or Unclear

Recommendation Text
(direct statements from guideline)

Setting

Recommendation 2: We recommend against
using azithromycin in outpatients with
Outpatient  suspected or confirmed COVID-19

Azithromycin should not be administered to
hospitalized COVID-19 patients as antiviral
Hospitalized therapy

xlix

Antibiotic Category

Azithromycin

Azithromycin

Antibiotic Initiation
Antibiotic Selection
Antibiotic Duration
Microbiology related
Good practice statement
Additional Guidance

Y N N N N N

Y N N N N N

Certainty of evidence

moderate

high

Recommendation Strength

strong

strong

Addresses judicious use?

Addresses resistance?

Addresses other harms?

Statement on stewardship?



Guideline #

20

20

21

21

22

23

Recommendation

Title

ESCMID COVID-19

living guidelines: drug

treatment and clinical
20.1 management®®

ESCMID COVID-19
living guidelines: drug
treatment and clinical

20.2 management®®
Management of
hospitalised adults with
coronavirus disease
2019 (COVID-19): a
European Respiratory
Society living

21.1 guideline®’
Management of
hospitalised adults with
coronavirus disease
2019 (COVID-19): a
European Respiratory
Society living

21.2 guideline®’

Australian guidelines for
the clinical care of

22.1 people with COVID-19%
Guidelines for
Prophylaxis and
Management of
Patients with Mild and
Moderate COVID-19 in
Latin America and the

23.1 Caribbean®®

Author

European
Society of
Clinical
Microbiology
and Infectious
Diseases
COVID-19
Task Force
European
Society of
Clinical
Microbiology
and Infectious
Diseases
COVID-19
Task Force

European
Respiratory
Society

European
Respiratory
Society

Australian
COVID-19
Clinical
Evidence
Taskforce

Pan American
Health
Organization

Year
Country

2021 Europe

2021 Europe

2022 Europe

2022 Europe

2022 Australia

2021 Americas

Infectious Disease Expert

Yes

Yes Yes Yes Yes

Yes

Public Health Expert

No or Unclear No or Unclear No or Unclear No or Unclear

No or Unclear

Yes

Pharmacist Expert

No or Unclear No or Unclear No or Unclear

No or Unclear

Yes

No or Unclear

Setting

All

All

Hospitalized

Hospitalized

All

Outpatient
and
Inpatient
non-ICU

Recommendation Text
(direct statements from guideline)

Strong recommendation against use of
azithromycin for COVID19

Insufficient evidence to make a proper
recommendation. Antibiotics should not be
routinely prescribed in patients with
COVID19 unless bacterial coinfection or
secondary infection is suspected or
confirmed

The panel suggests NOT to offer
azithromycin to hospitalised patients with
COVID-19 in the absence of bacterial
infection

The panel suggests NOT to offer
hydroxychloroquine and azithromycin in
combination to patients with COVID-19

Do not use azithromycin [with or without
hydroxychloroquine] for the treatment of
COVID-19 outside of randomised trials with
appropriate ethical approval.

It is recommended not to administer
antibiotics to patients with a suspected or
confirmed diagnosis of mild or moderate
COVID-19 without suspicion of superadded
bacterial infection.

Antibiotic Category

Azithromycin

All antibiotics

Azithromycin

Azithromycin

Azithromycin

All antibiotics

Antibiotic Initiation

Antibiotic Selection

Antibiotic Duration

Microbiology related

Good practice statement

Additional Guidance

Certainty of evidence

high

low moderate very low N/A

low

Recommendation Strength

strong

N/A

conditional

conditional

strong

strong

Addresses judicious use?

Addresses resistance?

Addresses other harms?

Statement on stewardship?



28

28

Guideline #

24

25

26

27

Recommendation

24.

25.

26.

27.

1

1

1

=

Title

2021 update of the
EULAR points to
consider on the use of
immunomodulatory
therapies in COVID-
1960

Infectious Diseases
Society of America
Guidelines on the
Treatment and
Management of
Patients with COVID-
1961

Consensus statement
and recommendations
on the treatment of
COVID-19: 2021
update®

Prevention and
treatment of COVID-19
[Prevence a lécba
COVID-19]%

Living guideline for the
clinical management of
COVID-19%

Living guideline for the
clinical management of

28.2 COVID-19%

Author

European
Alliance of
Associations
for
Rheumatology

Infectious
Diseases
Society of
America
Research
Center for
Epidemic
Prevention -
National Yang
Ming Chiao
Tung
University
(RCEP-NYCU)

Czech Health
Research
Council (AzV
CR)

World Health
Organization

World Health
Organization

Year
Country

2021 Europe

United
2022 States

2021 China

Czech

2022 Republic

2022 Global

2022 Global

Infectious Disease Expert

No or Unclear

Yes

Yes

No or unclear

Yes

Yes

No or Unclear Public Health Expert

No or unclear Yes

No or unclear

Yes

Yes

Pharmacist Expert

No or Unclear

No or unclear No or unclear No or unclear Yes

No or unclear

(=2
£
@
%]
All
Hospitalized
All
Hospitalized
All
All

Recommendation Text

(direct statements from guideline)
Hydroxychloroquine (HCQ) should be
avoided for treating any stage of SARS-
CoV-2 infection since it does not provide any
additional benefit to the SOC, and could
worsen the prognosis in more severe
patients particularly if coprescribed with
azithromycin.

Antibiotic Category

Azithromycin

Among hospitalized patients with COVID-19,
the IDSA guideline panel recommends
against hydroxychloroquine plus

azithromycin. Azithromycin

The use of HCQ with azithromycin for
COVID-19 treatment is not generally

recommended. Azithromycin

We recommend not administering the
combination of hydroxychloroquine and
azithromycin to hospitalized patients with

COVID-19. Azithromycin

We recommend that antibiotic therapy or
prophylaxis should not be used in patients

with mild COVID-19. All antibiotics
For COVID-19 patients with severe or critical

disease, also collect blood cultures, ideally

prior to initiation of antimicrobial therapy. All antibiotics

Antibiotic Initiation

Antibiotic Selection

Antibiotic Duration

Microbiology related

Good practice statement

Additional Guidance

Certainty of evidence

N/A

low

N/A low high

N/A

Recommendation Strength

N/A

strong

strong strong strong

strong

Addresses judicious use?

Addresses resistance?

Addresses other harms?

Statement on stewardship?
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Supplementary Table 2. AGREE Il and AGREE-REX Scores Guidelines with Recommendations for Antibiotic Therapy in Patients with COVID-19

10

11

12

13

14

Guideline

Clinical Management of Adult Patients with COVID-19 Outside
Intensive Care Units: Guidelines from the Italian Society of Anti-
Infective Therapy (SITA) and the Italian Society of Pulmonology
(SIP)

Guidelines for Care of Critically Il Adult Patients with COVID-19 in
the Americas. Summary, version 3

Infection par le SARS-CoV-2 chez les femmes enceintes.
Actualisation de I'état des connaissances et de la proposition de
prise en charge. CNGOF

Rapid advice guidelines for management of children with COVID-19

Recommendations for the management of critically ill patients with
COVID-19 in Intensive Care Units

The management of surgical patients in the emergency setting
during COVID-19 pandemic: the WSES position paper | World
Journal of Emergency Surgery | Full Text

COVID-19 Treatment Guidelines

Guidelines for COVID-19 Management in Hematopoietic Cell
Transplantation and Cellular Therapy Recipients

Update of the recommendations of the Sociedade Portuguesa de
Cuidados Intensivos and the Infection and Sepsis Group for the
approach to COVID-19 in Intensive Care Medicine - PMC
Development of Evidence-Based COVID-19 Management Guidelines
for Local Context: The Methodological Challenges.

Guidelines for clinical management of SARS-CoV-2 infection.

COVID-19 rapid guideline: managing COVID-19

Pragmatic Recommendations for Therapeutics of Hospitalized
COVID-19 Patients in Low- and Middle-Income Countries.

Global Initiative for the Diagnosis, Management, and Prevention of
Chronic Obstructive Lung Disease: The 2020 GOLD Science
Committee Report on COVID-19 & COPD.

AGREE Il Score (%)

1 Scope and Purpose

94

69

81

94

72

69

69

67

72

58

89

72

75

2 Stakeholder Involvement

56

a4

78

53

72

47

44

47

33

17

75

22

47

3 Rigour of Development

67

22

55

18

31

56

18

19

47

88

14

41

4 Clarity of Presentation

75

64

89

56

89

89

61

56

67

39

92

44

53

5 Applicability

23

13

27

83

10

6 Editorial Independence

92

67

100

75

50

25

25

46

54

88

38

42

Quality

ow

high

low

moderate

low

low

low

low

low

moderate
low
high

low

low

AGREE-REX Score (%)

1 Evidence

67

39

67

17

56

100

67

28

2 Applicability to Target Users

a4

50

83

78

72

78

50

67

83

22

94

83

56

3 Applicability to Patients

33

39

72

72

61

67

39

61

78

17

89

61

44

4 Values of Target Users

50

56

67

56

67

61

50

61

50

50

83

67

50

5 Values of Patients

50

50

72

50

56

50

50

50

50

50

89

56

50

6 Values of Decision Makers

39

28

56

28

28

56

28

33

50

67

44

17

7 Values of Guideline Developers

39

28

67

50

44

72

33

78

61

83

67

28

8 Purpose

61

33

78

61

50

72

56

61

67

11

83

78

50

9 Local Application and Adoption

56

50

72

56

56

56

50

56

61

50

78

61

50

Quality

moderate

moderate

moderate

high

moderate

moderate

moderate

moderate

moderate

moderate
low
high

moderate

moderate



15

16

17

18

19

20

21

22

23

24

25

26

27

28

Recommendations for antibacterial therapy in adults with COVID-19 -
An evidence based guideline.

Guidelines for the pharmacological treatment of COVID-19. The task-
force/consensus guideline of the Brazilian Association of Intensive
Care Medicine, the Brazilian Society of Infectious Diseases and the
Brazilian Society of Pulmonology and Tisiology.

Clinical Practice Guideline Summary: Recommended Drugs and
Biologics in Adult Patients with COVID-19

Brazilian guidelines for the treatment of outpatients with suspected or
confirmed COVID-19.

Key summary of German national treatment guidance for
hospitalized COVID-19 patients

ESCMID COVID-19 living guidelines: drug treatment and clinical
management

Management of hospitalised adults with coronavirus disease 2019
(COVID-19): a European Respiratory Society living guideline
Australian guidelines for the clinical care of people with COVID-19

Guidelines for Prophylaxis and Management of Patients with Mild
and Moderate COVID-19 in Latin America and the Caribbean
2021 update of the EULAR points to consider on the use of
immunomodulatory therapies in COVID-19

Infectious Diseases Society of America Guidelines on the Treatment
and Management of Patients with COVID-19

Consensus statement and recommendations on the treatment of
COVID-19: 2021 update.

Prevention and treatment of COVID-19 [Prevence a lé¢ba COVID-
19]

Living guidance for the clinical management of COVID-19

92

89

58

89

67

75

89

83

97

83

81

61

83

92

28

69

61

64

53

92

94

61

33

50

28

83

83

65

68

10
62
39
44
66
74

70
70
80
15

78

7

liv

72

100

69

78

78

67

97

92

100

64

92

56

100

94

48

10

17

48

56

35

19

52

60

83

79

67

33

67

58

71

83

58

92

100

79

50

high

high

low
high
low
low
high
high
high
high
high
low
high

high

100

61

44

89

94

89

94

100

72

28

100

72

78

72

89

78

72

83

89

89

89

94

72

a4

89

56

72

89

67

67

67

78

78

72

78

94

61

50

83

56

61

72

56

61

50

72

67

61

78

78

56

50

83

50

50

83

50

61

56

67

72

61

72

78

56

50

67

50

50

72

56

61

44

78

56

50

72

61

61

39

61

22

50

61

72

72

50

78

72

78

67

78

61

a4

78

56

67

89

72

78

67

83

72

67

67

89

61

33

67

a4

56

94

56

67

56

67

56

56

61

83

89

50

56

a4

50

moderate

moderate

moderate
high
high
moderate
high
high
moderate
moderate
high
moderate

moderate

high



Checklist for Guidelines Relating to Antimicrobial Prescribing and/or Antimicrobial
Stewardship*

Topic Description
- 1. Organization, plan and train | Set specific, actionable goals, timelines, and priorities for guideline
participants
. L Define who is involved in guideline panel. Ensure infectious diseases
2. Identify guideline group o o . : . . ;
| - specialists/ antimicrobial stewardship experts including pharmacists are
membership ; .
incorporated into panel.
. 3. Identify target audience and | Identify users and specific topics to be covered in guideline (e.g., uncomplicated
topic selection cystitis)
Ensure end users including prescribers, pharmacists, nurses, and patients are

o | 4. Involve stakeholders ;
engaged as applicable

o | 5. Declare conflict of interests Financial, professional, and/or intellectual conflicts of interest should be declared
Define key questions for recommendation (e.g., what is the optimal antibiotic
treatment regimen for uncomplicated cystitis?).

o | 6. Generate Questions Incorporate antibiotic initiation, selection (choice, dosing, route) and duration
where appropriate. Address the role of microbiological and other diagnostic
testing to support antimicrobial stewardship where appropriate.

Consider those affected by guideline recommendations and possible
7. Select outcomes of interest | consequences. Consider values and preferences of patients and providers.
o | by considering stakeholders' Patient-important outcomes should be prioritized (e.g., reduced symptomatic
values and preferences recurrence is more important than microbiologic eradication of bacteria in
cystitis).
. 8. Gather and summarize Perform a systematic review or provide rationale (e.g., existing SR used).
evidence Summarize evidence using evidence tables, focusing on outcomes of interest.
Select a framework, such as GRADE (Grading of Recommendations Assessment,
o | 9. Assess quality of evidence Development and Evaluation) and document judgements made in appraising the
quality of evidence.™
. Select a framework, such as GRADE Evidence to Decision (EtD) framework to
10. Developing L ; 75 ; : :
recommendations and ensure demspn is weI_I—lnformed and transparent. In_corporate epldemlolog_|cal
- determining their strenath and local antimicrobial resistance considerations into the recommendation
9 9 formulation.
Ensure recommendation is framed in a balanced way and consider implementation,
feasibility, and equity factors in guideline use. In addition to an assessment of
, . the benefits and risks of antibiotic use for the condition of interest, include a
11. Refine recommendation . : T L .
| . . Good Practice Statement addressing the need for judicious prescribing given
wording and framing ; . ; : ;
patient- and population-level risks and include details on the known harms of
antibiotic overuse, such as the potential for drug resistance, side effects, and
super-infections (e.g., C. difficile)
. . Consider peer-reviewed publication and/or thorough stakeholder review before

o | 12. Reporting and Peer review : A

reporting guideline.
. S Ensure relevant groups are aware of recommendation and consider tools to
13. Dissemination and ; . . :
o | . integrate recommendations into workflow (e.g., default recommendations on
implementation . . . -
computerized provider order entry, electronic decision support systems).
Provide criteria and tools to monitor the implementation of guideline (process
measures) and prospectively evaluate the guideline to determine the impact

o | 14. Guideline Evaluation (outcome measures) such as appropriateness of antibiotic prescribing,
clinical outcomes, side effects, C. difficile infection, and antimicrobial
resistance.

o | 15. Updating the Guideline Seta p_ollc_y, procedure, acc_ountab|llty, and timeline for updating review of literature
and guideline recommendation.

*adapted from: Schinemann HJ, Wiercioch W, Etxeandia |, Falavigna M, Santesso N, Mustafa R, Ventresca 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







