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Abstract

Objectives Sepsis is a common and clinically challenging life-threatening condition affecting children. Well-designed guide-
lines integrated into quality improvement initiatives reduce pediatric sepsis mortality and hospital length of stay. Our objec-
tive was to evaluate the quality of Canadian pediatric sepsis guidelines for children presenting to emergency departments
(ED) and evaluate their consistency and concordance with the Surviving Sepsis guidelines (international reference standard).
Methods We contacted all 15 Canadian pediatric hospitals and national organizations to obtain guidelines. Guidelines were
included if they contained at least one recommendation on detection or management of pediatric sepsis in the ED. Two inde-
pendent reviewers applied the AGREE-II tool to evaluate guideline quality (methodologic rigor). Quality was classified as
high, moderate, or low based on published definitions. For each of the 12 ED-relevant recommendations from the reference
standard, we calculated the percentage of all Canadian guidelines that provided the same recommendation (consistency).
For each individual Canadian guideline, we calculated the percentage of the 12 recommendations that were the same as the
reference standard (concordance).

Results Nine guidelines were included. Guidelines were presented as pathway/algorithm, order set, narrative, or a combina-
tion of formats. Most institutional guidelines were of low quality, and a single national guideline was classified as high quality.
Overall, guidelines were highly consistent across most recommendations of the reference standard, except for fluid bolus
content (balanced vs normal saline). Similarly, individual guidelines were highly concordant with the reference standard,
with only one low-quality guideline having a concordance of less than 80%.

Conclusion The quality of Canadian institutional guidelines is low in terms of methodological development; however, rec-
ommendations in these guidelines remain generally consistent with an international reference standard, though key areas of
inconsistency exist. Future efforts should focus on regularly reviewing and updating the robust national guideline that can
be adapted to local institutional needs.

Keywords Guidelines - Treatment recommendations - Pediatric - Sepsis - Infectious diseases - Emergency department -
Children - Canada

Résumé

Objectifs La septicémie est une affection courante et cliniquement difficile qui menace la vie des enfants. Des lignes
directrices bien congues intégrées dans les initiatives d’amélioration de la qualité réduisent la mortalité due a la septicémie
pédiatrique et la durée du séjour a I’hopital. Notre objectif était d’évaluer la qualité des lignes directrices canadiennes sur
la septicémie pédiatrique pour les enfants qui se présentent aux services d’urgence (SU) et d’évaluer leur cohérence et leur
concordance avec les directives de survie a la sepsis (norme de référence internationale).
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Méthodes Nous avons communiqué avec les 15 hdpitaux pédiatriques canadiens et organismes nationaux pour obtenir
des lignes directrices. Les directives étaient incluses si elles contenaient au moins une recommandation sur la détection ou
la prise en charge de la septicémie pédiatrique dans le DE. Deux évaluateurs indépendants ont appliqué 1’outil AGREE-II
pour évaluer la qualité des lignes directrices (rigueur méthodologique). La qualité a été classée comme élevée, modérée ou
faible selon les définitions publiées. Pour chacune des 12 recommandations relatives a la DE tirées de 1’étalon de référence,
nous avons calculé le pourcentage de toutes les lignes directrices canadiennes qui fournissaient la méme recommandation
(cohérence). Pour chaque ligne directrice canadienne, nous avons calculé le pourcentage des 12 recommandations qui étaient
identiques a la norme de référence (concordance).

Résultats Neuf directives ont été incluses. Les directives ont été présentées sous forme de parcours/algorithme, d’ensemble
d’ordre, de récit ou d’une combinaison de formats. La plupart des lignes directrices institutionnelles étaient de faible qualité,
et une seule ligne directrice nationale a été classée comme de haute qualité. Dans I’ensemble, les lignes directrices étaient
trés cohérentes avec la plupart des recommandations de 1’étalon de référence, a 1’exception du contenu en bolus liquides
(équilibré par rapport a une solution saline normale). De mé&me, les directives individuelles étaient trés concordantes avec
la norme, une seule directive de faible qualité ayant une concordance inférieure a 80 %.

Conclusion La qualité des lignes directrices institutionnelles canadiennes est faible sur le plan de 1’élaboration
méthodologique. Toutefois, les recommandations formulées dans ces lignes directrices demeurent généralement conformes
a une norme de référence internationale, bien qu’il existe d’importantes incohérences. Les efforts futurs devraient se concen-
trer sur I’examen et la mise a jour réguliers de la directive nationale robuste qui peut €tre adaptée aux besoins institutionnels
locaux.

Mots clés Lignes directrices - Recommandations de traitement - Pédiatrique - Sepsis - Maladies infectieuses - Service
d’urgence - Enfants - Canada

on both patients and health care systems led the World
Health Organization (WHO) to declare sepsis diagnosis
and management a global health priority [2]. Clinicians
face unique diagnostic [3, 4] and management challenges
in pediatric sepsis [4, 5], including: an historic lack of a
gold standard for diagnosis; non-specific symptoms that
overlap with common benign febrile illnesses; and gener-
ally low-quality evidence for many sepsis therapies. These
impediments contribute to weak treatment recommenda-
tions and variation in care [6].

One key pillar of the WHO strategy to improve early
sepsis recognition and treatment is to develop guide-
lines [2] which synthesize evidence for best practice and
standardize diagnostic and therapeutic strategies. Both
international [6] and national [7, 8] guidelines currently
exist. Well-designed guidelines as part of broader quality
improvement initiatives have been shown to improve out-
come measures for children with sepsis including mortal-
ity [9, 10] and hospital length of stay [5, 10]. Though an
important component of sepsis care, a recent review of
pediatric sepsis guidelines in Australia and New Zealand
found variability in quality and a lack of concordance with
an international reference standard [7].

Canada is a geographically large country with only 15
pediatric hospitals. More than 80% of children receive care
in non-pediatric community hospitals [11], that align treat-
ment protocols with local pediatric referral centers. No
prior studies have described the number, quality, and con-

Clinician’s Capsule

What is known about the topic?

High-quality guidelines coupled with quality
improvement initiatives can reduce pediatric sepsis-
related mortality and hospital length of stay.

What did the study ask?

What is the quality of Canadian pediatric sepsis
guidelines and how do they compare to an
international reference standard?

What did this study find?

One of nine guidelines is high methodologic quality,
though are consistent across most recommendations,
and concordant with international reference
standards.

Why does this study matter to clinicians?

Efforts should focus on reviewing and updating the
high-quality national guideline and adapting it to
institutional contexts.

Introduction

Sepsis is a common life-threatening condition in children,

causing over 4,000 hospital admissions annually in Canada
with > 5% mortality [1]. The substantial impact of sepsis
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sistency of existing pediatric sepsis guidelines in Canada.
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number and quality of Canadian guidelines for the emer-
gency management of pediatric sepsis and their consistency
and concordance with an international reference standard.
These efforts will clarify current Canadian pediatric sepsis
standards of care and guide future work to standardize and
improve sepsis care for Canadian children.

Methods
Objectives and outcomes measures

The objective of this quality assurance initiative was
to identify and appraise existing Canadian guidelines
(institutional or national) that address the detection and/or
management of pediatric sepsis in an emergency department
(ED) setting. The primary outcome was to determine the
quality of guidelines using the AGREE-II domains and
overall quality rating. Secondary objectives included
evaluating consistency among Canadian guidelines with
the international Surviving Sepsis Campaign [6] (reference
standard) for each of 12 treatment recommendations; and
concordance of each individual guideline with the reference
standard.

Design and setting

This quality assurance initiative analyzed all Canadian
pediatric sepsis guidelines cross-sectionally. The BC
Children’s Hospital Research Ethics Board determined that
ethics approval was unnecessary.

Data sources

All 15 pediatric hospitals across eight provinces are part of
the Pediatric Emergency Research Canada (PERC) Network
[12]. We contacted Division Heads or PERC representatives
at each site in November 2024 to obtain institutional,
health region, and provincial guidelines. We also contacted
representatives from national organizations and Canadian
experts in pediatric sepsis to identify additional guidelines.
All available guidelines were received by February 2025.

Guideline selection

To obtain a comprehensive overview of the Canadian envi-
ronment, we defined a guideline broadly. Documents were
included if they contained at least one recommendation
related to the detection and/or management of sepsis in ED
settings for children 0—18 years of age in any of the follow-
ing formats: institutional policies, order sets, care pathways,
clinical decision support tools, or any combination thereof.
Guidelines were excluded if they included only neonates

or adults, were limited to children with specific medical
conditions (e.g., oncologic diseases), or addressed clinical
environments exclusively outside the ED (e.g., prehospital
or inpatient).

Assessment of guideline quality

We used the AGREE-II tool [13] to evaluate the quality of
Canadian guidelines. This is a tool that has been developed
and validated specifically for this purpose [14—16] and used
previously to evaluate sepsis guidelines [7, 17, 18]. The
AGREEA-II tool includes 23 questions in six domains, rated
on a scale of 1 (strongly disagree) to 7 (strongly agree):
scope and purpose, stakeholder involvement, rigour of
development, clarity of presentation, applicability, editorial
independence.

Each domain was assessed independently by two
reviewers (VS, GM, MG, GF, SB, YS, EL) as recommended
by the AGREE-II user manual. Reviewers were fluent in the
language the guideline was written in (English or French)
and not affiliated with the organization that developed the
guideline they reviewed to reduce potential bias. Domain
scores were calculated by summing individual item scores
of both reviewers within each domain and reported as a
percentage of the maximum possible domain score. If no
information was provided by a guideline for a given domain,
it was scored 1 for that domain. We assigned an overall
quality rating of high, moderate, or low to each guideline
based on a priori cut points supported by published guidance
[16] and prior studies [19]. Guidelines were classified
as “high quality” if they scored > 60% in the rigor of
development domain and at least two additional domains;
“moderate quality” if they scored < 60% in the rigor of
development domain but > 60% in three domains; and “low
quality” if they scored < 50% in the rigor of development
and < 60% in two or more domains.

Extraction of recommendations

We evaluated the consistency and concordance between
Canadian guidelines and the reference standard for 12
recommendations relevant to ED care [6]. The elements
of interest were identified a priori and agreed upon by all
investigators: use of a sepsis screening tool or pathway;
initial laboratory investigations; initial antibiotic selection,
considerations, and timing; fluid composition, per-bolus
and total volumes, and recommended time to complete
fluid resuscitation; initial vasoactive medication; and
steroid administration (medication and indications). Two
additional elements identified by the study group as relevant
to ED care but not addressed in the reference standard were
also abstracted from identified Canadian guidelines for
completeness: indications for and timing of intubation.

€\ Springer Sﬁ% CAEP | ACMU
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We adapted an evaluation grid from a previous study [7]
and pilot tested the grid for usability and consistency in data
extraction. Data extraction from the Canadian guidelines
was performed independently by two investigators (VS, GM)
with verification from at least one additional investigator
affiliated with the guideline’s organization. Discrepancies
in data extraction were resolved by consensus.

Consistency and concordance definitions

Consistency: For each ED-relevant recommendation made
by the reference standard, we calculated the percentage
of all Canadian guidelines that provided the same
recommendation (e.g., if 6/10 guidelines recommended a
third-generation cephalosporin, consistency was 60% for this
recommendation).

Concordance: For each individual Canadian guideline,
we calculated the percentage of the 12 treatment
recommendations that were the same as the reference
standard (e.g., if 9/12 recommendations in an individual
Canadian guideline were the same as the reference standard,
that guideline’s concordance was 75%).

A subgroup of investigators (VS, GM, EL) determined a
priori how consistency and concordance with the reference
standard was determined (Appendix 1). Two investigators
(VS, GM) calculated consistency and concordance, with
a pre-defined threshold of 80% as an acceptable degree of
agreement.

Data analysis

Data are summarized using descriptive statistics. Guideline
quality is reported as a percentage for individual domains
and overall quality ratings assigned based on individual
domain scores. Consistency across Canadian guidelines
and concordance of individual guidelines with the reference
standard are expressed as percentages. Indication and
timing of intubation are not included in consistency and
concordance calculations as they were not addressed in the
reference standard.

Results
Characteristics of guidelines

We received responses from all 15 PERC sites, of which
nine had a guideline available for review. Eight PERC site
guidelines from six provinces (six English, two French)
and one national guideline were eligible for assess-
ment (Fig. 1). Sites providing guidelines had a range of
annual ED visits: 30,000 — 50,000 (4), 50,000 — 70,000
(1), and > 70,000 (3). Of the guidelines reviewed, three
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Hospitals excluded due to no
local guidelines (n = 6)

15 Canadian Pediatric Hospitals
2 Canadian national guidelines

Identification

_—

— I

Guidelines screened
> (n=11)

Guidelines excluded due to:
Adult guideline (n = 1)
No recommendations
provided (n = 1)

Guidelines included in review
E (n=9)

Fig. 1 Flow diagram of search results

included a pathway/algorithm, order set and narrative;
three included a pathway/algorithm and order set but no
narrative; two included an order set but no pathway/algo-
rithm or narrative; and one included a pathway/algorithm
and narrative without an order set.

Quality assessment

The national guideline was classified as high quality, and one
institutional guideline was of moderate quality. The remain-
ing seven guidelines were assessed as low quality (Table 1).
Overall, the rigor of development and editorial independ-
ence domains received low scores across most guidelines
while the clarity of presentation domain had higher scores
(Table 1).

Consistency and concordance

The consistency across Canadian guidelines was high for
most recommendations, achieving at least 8/9 (89.9%) for
9/12 treatment recommendations. The lowest consistency
was observed for fluid composition, indications for
administration of steroids, and recommended steroid
(Table 2). Eight of the nine individual Canadian guidelines
had a concordance of 10/12 (83.3%) or higher across all
treatment recommendations. One low-quality guideline had
a concordance of 8/12 (66.7%).

Individual recommendations across Canadian guidelines
are shown in Table 3. Most guidelines did not provide any
recommendations about indications or timing of intubation.
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Table 1 Appraisal of Guidelines for Research and Evaluation-II domain scores by guideline

Clinical practice guideline 1 2 3 4 5 6 7 8 9
Year developed® 2021 2015 2018 Not specified 2017 2019 2014 2017 2020
Year of most recent revision® 2024 2025 2024 Not specified 2019 2024 2014 2022 2020
Domain 1: scope and purpose (%) 88.9 16.7 100 222 27.8 333 22.2 83.3 19.4
Domain 2: stakeholder involvement (%) 58.3 11.1 97.2 16.7 16.7 13.9 13.9 77.8 16.7
Domain 3: rigour of development (%) 21.9 0 354 0 4.2 4.2 0 64.6 1.0
Domain 4: clarity of presentation (%) 94.4 61.1 972 47.2 72.2 75 75 91.7 58.3
Domain 5: applicability (%) 39.6 10.4 64.6 27.1 10.4 6.3 29.2 58.3 12.5
Domain 6: editorial independence (%) 0 0 41.7 0 0 0 0 333 0
Opverall quality rating® Low Low Moderate Low Low Low Low High Low

Tf multiple documents exist as part of a guideline, the year developed from the oldest document is listed

°If multiple documents exist as part of a guideline, the year of the document that was mostly recently revised is listed

¢According to Johnston A, et al. (2019), clinical practice guideline quality was deemed high if they scored > 60% in the rigor of development
domain and at least two additional domains, moderate if they scored < 60% in the rigor of development domain but > 60% in three domains, and
low if they scored < 50% in the rigor of development and < 60% in two or more domains

Discussion
Interpretation of findings

This is the first study to identify and evaluate the quality
of Canadian guidelines that address the detection and
management of sepsis in children presenting to EDs using
validated and rigorous methodology and compare their
consistency and concordance with a reference standard.
Seven of nine Canadian guidelines were of low quality.
Despite low quality in the development process, both
consistency and concordance of Canadian guidelines with
reference standard recommendations were strong.

Comparison to previous studies

Sasse et al. conducted a similar appraisal of eight Australian
and New Zealand pediatric sepsis guidelines, and all were of
low to moderate quality, and those that used a combination
of narrative and pathway-based formats scored higher
on the AGREE-II tool: the narrative format provided
background and rationale for recommendations, while the
pathway improved scores for the implementation domain.
Our results were similar: the highest scoring guidelines
used a combination of a narrative, pathway, and order set.
This suggests that guideline writing groups should include
a variety of layouts or components to maximize quality and
impact. Similar to the Sasse study, Canadian guidelines
scored lowest in the domains of rigour of development, and
editorial independence. It is likely that low scores in these
domains reflect the significant human resources required to
complete tasks such as a comprehensive literature review
with regular updates, which may be beyond what is feasible
at an individual institution.

Despite the low overall quality of Canadian guidelines,
key treatment recommendations for pediatric sepsis were
generally consistent across guidelines and concordant with
the reference standard. The primary area of inconsistency in
Canada was in the selection of bolus fluid content which was
also inconsistent in the Australia and New Zealand study
(which also showed inconsistencies for vasoactive medica-
tion recommendations not found in our study). One explana-
tion for inconsistencies in these specific treatment areas may
be the low-quality evidence and “weak recommendation”
classification in the reference standard [6]. Fortunately, sev-
eral large international trials are underway to help fill these
gaps and perhaps lessen practice variability [20].

The discrepancy between low quality and high
consistency and concordance has two potential explanations.
First, it is important to note that the AGREE-II tool
quality assessment emphasizes process, documentation,
presentation, implementation, and transparency rather than
specific clinical recommendations which explains how a
low-quality institutional guideline can be consistent and have
high concordance with a reference standard. Second, it is
possible that individual guidelines were rated low quality
due to either a lack of reporting the methodology used to
develop guidelines despite using robust methodology or
use of the reference standard for recommendations without
explicitly stating this.

Strengths and limitations

This study has several strengths. First, we were able to
review a representative sample of pediatric guidelines from
most Canadian provinces and in both official languages
through the PERC network. Second, we used a validated tool
and independent dual review to provide a quality assessment

€\ Springer Sﬁ% CAEP | ACMU
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for all guidelines and assured reviewer independence.
Finally, the team of investigators includes content experts
in pediatric sepsis, research, quality improvement, knowl-
edge translation, and leadership, representing many of the
stakeholders involved in improving pediatric sepsis care in
Canada.

There are also important limitations to this study. While
we identified all relevant guidelines from pediatric hospi-
tals and national organizations, we did not contact com-
munity hospitals, and may have missed additional institu-
tional guidelines from these sites. We evaluated guidelines
as stand-alone documents, without contacting authors (if
listed) to clarify elements of the AGREE-II tool that were
not addressed (e.g., many lacked an explicit COI statement).
This could have led to a bias toward lower quality scores.
Using previously established cut points in the literature for
assigning an overall quality rating to guidelines dispropor-
tionately weighted the rigour of development domain, and
therefore some may have received a low- or moderate-qual-
ity rating despite receiving high scores across other domains.

Clinical implications

Pediatric sepsis quality improvement initiatives which
include a robust guideline have been shown to improve
mortality and hospital length of stay [5, 9, 10]. The vari-
able quality of current Canadian guidelines highlights an
opportunity to improve the tools available for the screening
and management of pediatric sepsis within the Canadian
context. While the national Canadian guideline met our defi-
nition of high quality, it could be improved through explicit
documentation of evidence review strategy, benefits and
harms of recommendations, conflicts of interest, and defin-
ing a process of regular review and update. Recognizing the
resource intense nature of high-quality guideline develop-
ment, we suggest focusing resources on improving a single
national guideline through formation of a national pediatric
sepsis committee which includes institutional stakeholders
who can identify institutional needs to adapt and implement
the national guideline to institutional contexts. If used, insti-
tutional or regional guidelines should explicitly reference
the national guideline and document the process, risks, and
benefits, of any divergent recommendations. Explicitly ref-
erencing the national guideline would reassure those using
institutional guidelines that the source of the recommenda-
tions was of high methodologic rigor.

Research implications
Some of the recommendations made by the reference
standard were based on low-quality evidence [6],

which may have resulted in inconsistencies and a lack
of concordance among Canadian guidelines. Areas of

&)\ Springer gﬁ% CAEP | ACMU

inconsistencies are opportunities for future research to
both reduce variability and improve patient outcomes.
Furthermore, it is important to measure the impact of
high-quality Canadian guidelines on patient and process
outcomes in the Canadian context. Because many sepsis
guidelines were of low quality, future research and quality
initiatives should seek to evaluate the methodologic
quality of pediatric guidelines beyond sepsis. Lastly, the
reference standard and most Canadian guidelines do not
provide recommendations for indications and timing of
intubation which is an important area of future research.

Conclusion

This is the first study to evaluate the quality of Canadian
sepsis guidelines specific to children presenting to the ED.
Overall, the quality of Canadian institutional guidelines
is low in terms of methodological development; however,
recommendations in these guidelines remain generally
consistent with an international reference standard. Since
high-quality guidelines can improve outcomes for children
with sepsis, we recommend future efforts to maintain a
methodologically robust and up to date national guideline
that can be adapted by local institutions rather than
continuing to create guidelines at the institutional level.

Supplementary Information The online version contains sup-
plementary material available at https://doi.org/10.1007/
s43678-025-01084-0.
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