[bookmark: _Hlk195087486]Appendix. Review protocol

1. Review title:
[bookmark: o]Applications of point-of-care ultrasound on the heart and great vessels in pediatric emergency departments: a systematic scoping review
2. Anticipated or actual start date:
          	July 27, 2024
3. Anticipated completion date:
          	December 27, 2024
4. Stage of review at the time of this submission:
	Retrieving articles from databases
5. Named contact:
          	Michael Zon
6. Named contact email:
          	zonm@mcmaster.ca
7. Named contact address:
          	1280 Main St W, Hamilton, ON L8S 4L8, Canada 
8. Named contact phone number:
          	+1-905-525-9140 ext. 24227
9. Organizational affiliation of the review:
          	McMaster University
10.	Review team members and their organizational affiliations:
	Title
	First name
	Last name
	Affiliation

	Mr. 
	Michael
	Zon
	Department of Medicine, Faculty of Health Sciences, McMaster University, Hamilton, ON, Canada
Department of Biomedical Engineering, Faculty of Engineering, McMaster University, Hamilton, ON, Canada

	Mr. 
	Si-Cheng
	Dai
	Department of Medicine, Faculty of Health Sciences, McMaster University, Hamilton, ON, Canada

	Ms.
	Mansi
	Mehta
	Department of Medicine, Faculty of Health Sciences, McMaster University, Hamilton, ON, Canada

	Dr.
	Jessica
	Zon
	Department of Pediatric Medicine, St. Christopher’s Hospital, Philadelphia, PA, USA


11.	Funding sources/sponsors:
None
12.	Conflicts of interest:
          	There are no known conflicts of interest.
13.	Review question(s):
The objective of this scoping review is to determine what use cases have been reported for using point-of-care ultrasound (POCUS) in the diagnosis of cardiac conditions in pediatric populations within emergency departments. Additionally, the goal is to understand how close these POCUS applications are to being used regularly in emergency departments to assess pediatric patients. 

A secondary objective is to identify whether different imaging settings or techniques are used for similar (or different) conditions and if certain techniques appear to be more successful than others. Furthermore, the various POCUS applications in pediatric acute cardiac conditions will be categorized into themes/categories if it is practical to do so (i.e., sufficient variation between applications). An adapted PICO framework for the research question is provided below.
14. Literature search:
Standard scoping review methodology will be used and reporting of results will follow established guidelines (1,2). A systematic literature search will be piloted on Medline using the broad search concepts of “ultrasound”, “emerg*”, “pediatric”, and “cardi*”, with relevant key terms nested under each concept. The process of search design will be iterative. Over a series of piloting cycles, a workable final search will be obtained that will be adapted to other search databases. Searches will be assessed based on whether they yield a hand-selected list of key studies that are deemed to fit the research question. The databases that will be searched are SpringerLink, Wiley, PubMed, Embase, and ScienceDirect. The search interval was from the earliest data available on the database to August 2024. Rayyann will be used to detect duplicates and keep track of references.
15. Example URL for search strategy (SpringerLink):
https://link.springer.com/search?date-facet-mode=between&dc.title=Ultrasound&query=Ultrasound%2C+AND+Emergency%2C+AND+pediatric+AND+%28%28cardi*+OR+OR+OR+heart+OR+OR+OR+myocard*+OR+OR+OR+hypertens*+OR+OR+OR+arrhythmia*+OR+OR+OR+effus*+OR+OR+OR+tamponade+OR+OR+OR+aortic%29%29&showAll=true&facet-content-type=%22Article%22 
16. Condition or domain being studied:
Point-of-care ultrasound; Pediatric cardiac conditions; Emergency department healthcare; Applications used by healthcare providers
17. Participants/population:
          	Patients under the age of 18 years, physicians, healthcare providers
18. Intervention(s)/exposure(s):
POCUS technologies are defined as diagnostic ultrasound performed and interpreted at the bedside by the attending physician (3). We further define intervention by focusing only on those applications that have been used in an emergency department on pediatric patients for assessing cardiac causes of their presentation. Thus, lab prototypes/simulations that have not been used on patients by healthcare providers are excluded.
19. Comparator(s)/control(s):
Any comparator
20. Types of study to be included initially:
All studies featuring primary data will be included. Systematic reviews were eligible and will be evaluated for any missing references but will not be extracted.
21. Context:
Studies where POCUS was field tested in pediatric patients in the emergency department, and those used by healthcare providers in their work environment.
22. Primary outcome(s):
Any outcome relevant to improving the quality of acute cardiac care of pediatric patients by physicians in the emergency department.
23. Secondary outcome(s):
N/A
24. Data extraction (selection and coding):
Selection – two screeners will independently evaluate eligibility criteria for both title and abstract and for full-text citations at each stage of the screening process. Screening software (Rayyan.ai) will be piloted on a randomly selected subset of references to ensure consistency between screeners prior to using the software to screen all studies returned from the search. Level of agreement (kappa score) will be evaluated to assess level of agreement between screeners.
          	
Extraction – A standardized form will be generated using Excel for data abstraction. We will abstract general characteristics of studies such as the sample size, setting, eligibility criteria, participant description, imaging techniques used, conditions assessed, and funding source. Additionally, the TIDieR checklist will be adapted for extracting information about the characteristics of how POCUS was used to assist healthcare providers in cardiac-related diagnoses (2).
25. Risk of bias (quality) assessment:
Studies will not be assessed for risk of bias as per the Preferred Reporting Items for Systematic reviews and Meta-Analysis: extension for Scoping Reviews (PRISMA-ScR) guidelines (4).
26. Strategy for data synthesis:
The findings of this scoping review will be summarized and presented in tables. The resulting papers will be analyzed according to the conditions assessed, diagnoses made, sensitivities and specificities reported, imaging planes/areas scanned, and POCUS settings. The purpose of each study will be described along with the current state of the imaging techniques used by physicians in emergency departments for pediatric cardiac care (e.g., large field test vs early testing in a small subset of patients). Areas that could benefit from potential future research and gaps in the current literature will be identified.
27. Analysis of subgroups or subsets:
Cardiac POCUS applications categorized/analyzed by application (or condition) it is used in
28. Type of review:
Scoping review
29. Language:
English
30. Country:
All countries
31. Other registration details:
N/A
32. Reference and/or URL for published protocol:
N/A
33. Dissemination plans:
Dissemination of the findings of this review will be in the form of a published manuscript.
34. Keywords:
          	Point-of-care ultrasound; emergency; medicine; cardiac; pediatrics
35. Details of any existing review of the same topic by the same authors:
N/A
36. Current review status:
          	Ongoing
37. Any additional information:
N/A
38. Details of final report/publication(s):
N/A
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