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Table S1. Demographic Data of the Panellists
	Name
	Gender
	Age# 
	Profession  
	Working experience in years
	Country
	Country income status*

	Dr. Laura Buiteman-Kruizinga
	Female
	38
	ICU Nurse, ventilation practitioner
	17
	Netherlands
	HIC

	Dr. Felipe Damiani
	Male
	39
	Physio/respiratory therapist
	14
	Chile
	HIC

	Prof. Juliana Ferreira
	Female
	51
	Pulmonary/critical care physician
	22
	Brazil
	L/MIC

	Alexandre Isola
	Male
	56
	Physician ICU, educator
	34
	Brazil
	L/MIC

	Manon Molenaar
	Female
	32
	Resident anaesthesiology
	3
	Netherlands
	HIC

	Prof. Lise Piquilloud
	Female
	49
	ICU physician and Internal Medicine physician
	20
	Switzerland
	HIC

	Dr. Martin Scharffenberg
	Male
	37
	Medical Doctor (Anaesthesiology Specialist), Clinician Scientist
	8
	Germany
	HIC

	Prof. Marcus Schultz
	Male
	60
	Intensivist
	30
	Netherlands
	HIC

	Prof. Ary Serpa Neto
	Male
	39
	Medical doctor ICU
	11
	Australia
	HIC

	Prof. Edda Tschernko
	Female
	61
	Anaesthesia and Intensive Care Medicine specialist
	32
	Austria
	HIC

	Prof. Katarina Vaporidi
	Female
	52
	Professor of Intensive Care
	17
	Greece
	HIC



Names are listed alphabetically. #; at the time of submission, HIC; High Income Country, L/MIC; Low- or Middle-Income Country, *; According to World Bank Classification


Table S2. The ACCORD (ACcurate COnsensus Reporting Document) Checklist for Reporting Delphi Studies
	Section
	Checklist Item (help text) 
	Page
No.

	Title
	Identify the article as reporting a consensus exercise and state the consensus methods used in the title.
For example, Delphi or nominal group technique.
	1

	Introduction
	Explain why a consensus exercise was chosen over other approaches.
	5

	
	State the aim of the consensus exercise, including its intended audience and geographical scope (national, regional, global).
	5

	
	If the consensus exercise is an update of an existing document, state why an update is needed, and provide the citation for the original document.
	NA

	Methods
Registration
	If the study or study protocol was prospectively registered, state the registration platform and provide a link. If the exercise was not registered, this should be stated.
Recommended to include the date of registration.
	7

	Selection of SC and/or panellists
	Describe the role(s) and areas of expertise or experience of those directing the consensus exercise.
For example, whether the project was led by a chair, co-chairs or a steering committee, and, if so, how they were chosen. List their names if appropriate, and whether there were any subgroups for individual steps in the process.
	7,8

	
	Explain the criteria for panellist inclusion and the rationale for panellist numbers. State who was responsible for panellist selection.
	7

	
	Describe the recruitment process (how panellists were invited to participate).
Include communication/advertisement method(s) and locations, numbers of invitations sent, and whether there was centralised oversight of invitations or if panellists were asked/allowed to suggest other members of the panel.
	7

	
	Describe the role of any members of the public, patients or carers in the different steps of the study.
	7

	Preparatory research
	Describe how information was obtained prior to generating items or other materials used during the consensus exercise.
This might include a literature review, interviews, surveys, or another process.
	7

	
	Describe any systematic literature search in detail, including the search strategy and dates of search or the citation if published already.
Provide the details suggested by the reporting guideline PRISMA and the related PRISMA-Search extension.
	7, Supp p. 6-8

	
	Describe how any existing scientific evidence was summarised and if this evidence was provided to the panellists.
	7

	Assessing consensus
	Describe the methods used and steps taken to gather panellist input and reach consensus (for example, Delphi, RAND-UCLA, nominal group technique).
If modifications were made to the method in its original form, provide a detailed explanation of how the method was adjusted and why this was necessary for the purpose of your consensus-based study.
	8

	
	Describe how each question or statement was presented and the response options. State whether panellists were able to or required to explain their responses, and whether they could propose new items.
Where possible, present the questionnaire or list of statements as supplementary material.
	8

	
	State the objective of each consensus step.
A step could be a consensus meeting, a discussion or interview session, or a Delphi round.
	8, Supp p. 10

	
	State the definition of consensus (for example, number, percentage, or categorical rating, such as ‘agree’ or ‘strongly agree’) and explain the rationale for that definition.
	8

	
	State whether items that met the prespecified definition of consensus were included in any subsequent voting rounds.
	8

	
	For each step, describe how responses were collected, and whether responses were collected in a group setting or individually.
	8

	
	Describe how responses were processed and/or synthesised.
Include qualitative analyses of free-text responses (for example, thematic, content or cluster analysis) and/or quantitative analytical methods, if used.
	8-9

	
	Describe any piloting of the study materials and/or survey instruments.
Include how many individuals piloted the study materials, the rationale for the selection of those individuals, any changes made as a result and whether their responses were used in the calculation of the final consensus. If no pilot was conducted, this should be stated.
	8-9

	
	If applicable, describe how feedback was provided to panellists at the end of each consensus step or meeting.
State whether feedback was quantitative (for example, approval rates per topic/item) and/or qualitative (for example, comments, or lists of approved items), and whether it was anonymised.
	8

	
	State whether anonymity was planned in the study design. Explain where and to whom it was applied and what methods were used to guarantee anonymity.
	7-8

	
	State if the steering committee was involved in the decisions made by the consensus panel.
For example, whether the steering committee or those managing consensus also had voting rights.
	7

	Participation
	Describe any incentives used to encourage responses or participation in the consensus process.
For example, were invitations to participate reiterated, or were participants reimbursed for their time.
	8

	
	Describe any adaptations to make the surveys/meetings more accessible.
For example, the languages in which the surveys/meetings were conducted and whether translations or plain language summaries were available.
	8, 10

	Results
	State when the consensus exercise was conducted. List the date of initiation and the time taken to complete each consensus step, analysis, and any extensions or delays in the analysis.
	10

	
	Explain any deviations from the study protocol, and why these were necessary.
For example, addition of panel members during the exercise, number of consensus steps, stopping criteria; report the step(s) in which this occurred.
	none

	
	For each step, report quantitative (number of panellists, response rate) and qualitative (relevant socio-demographics) data to describe the participating panellists.
	Supp 
p. 10

	
	Report the final outcome of the consensus process as qualitative (for example, aggregated themes from comments) and/or quantitative (for example, summary statistics, score means, medians and/or ranges) data.
	Supp 
p. 11-14

	
	List any items or topics that were modified or removed during the consensus process. Include why and when in the process they were modified or removed.
	10

	Discussion
	Discuss the methodological strengths and limitations of the consensus exercise.
Include factors that may have impacted the decisions (for example, response rates, representativeness of the panel, potential for feedback during consensus to bias responses, potential impact of any non-anonymised interactions).
	12

	
	Discuss whether the recommendations are consistent with any pre-existing literature and, if not, propose reasons why this process may have arrived at alternative conclusions.
	12

	Other information
	List any endorsing organisations involved and their role.
	none

	
	State any potential conflicts of interests, including among those directing the consensus study and panellists. Describe how conflicts of interest were managed.
	[bookmark: _GoBack]18

	
	State any funding received and the role of the funder.
Specify, for example, any funder involvement in the study concept/design, participation in the steering committee, conducting the consensus process, funding of any medical writing support. This could be disclosed in the methods or in the relevant transparency section of the manuscript. Where a funder did not play a role in the process or influence the decisions reached, this should be specified.
	4














	First author name
	Ref
	Year 
	Title
	Series included

	Vaso Costa 

	[1]
	2025
	Optimizing Mechanical Ventilation: A Clinical and Practical Bedside Method for the Identification and Management of Patient–Ventilator Asynchronies in Critical Care
	1

	Kyo M
	[2]

	2021
	Patient-ventilator asynchrony, impact on clinical outcomes and effectiveness of interventions: a systematic review and meta-analysis
	2,3

	de Oliveira B
	[3]
	2021
	Patient-Ventilator Dyssynchrony in Critically Ill Patients
	1,2

	Sousa MLA
	[4]
	2021
	Clusters of Double Triggering Impact Clinical Outcomes: Insights From the EPIdemiology of Patient-Ventilator aSYNChrony (EPISYNC) Cohort Study
	2,3

	Zhou Y
	[5]
	2021
	Etiology, incidence, and outcomes of patient–ventilator asynchrony in critically-ill patients undergoing invasive mechanical ventilation
	1,2,3

	Esperanza JA
	[6]
	2020
	Monitoring Asynchrony During Invasive Mechanical Ventilation
	1

	Sousa MLA
	[7]
	2020
	Predictors of asynchronies during assisted ventilation and its impact on clinical outcomes: The EPISYNC cohort study
	2,3

	de Haro C
	[8]
	2019
	Patient-ventilator asynchronies during mechanical ventilation: current knowledge and research priorities
	1,2

	Bulleri E
	[9]
	2018
	Patient-ventilator asynchronies: types, outcomes and nursing detection skills
	1,2

	Rolland-Debord C
	[10]
	2017
	Prevalence and Prognosis Impact of Patient-Ventilator Asynchrony in Early Phase of Weaning according to Two Detection Methods
	1,2

	Vaporidi K
	[11]
	2017
	Clusters of ineffective efforts during mechanical ventilation: impact on outcome
	2,3

	Blanch L
	[12]
	2015
	Asynchronies during mechanical ventilation are associated with mortality
	1,2,3

	Branson RD
	[13]
	2013
	Asynchrony and Dyspnea
	1,2

	Thille AW
	[14]
	2006
	Patient-ventilator asynchrony during assisted mechanical ventilation.
	1,2,3


Table S3. Studies from the focused literature search. 

Search strategy: A focused search was performed for this report through PubMed database using keywords “Patient ventilator asynchrony” AND “outcome” AND “Intensive Care”, between January 1, 2006 and January 2, 2025. The literature was further filtered for English language and adult (>18 years) humans. The focused search was conducted complying with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement recommendations.
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Figure S1. Delphi Process
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[image: ]Figure S2. Visual abstract of ranking of PVAs across three patient categories and outcomes.




Table S4. Results of Consensus on Identifying and Ranking Ventilator Asynchronies in Invasively Ventilated ICU Patients – a modified Delphi study (SYNAPsE)
	Series 1: Identifying and classifying PVAs that can be recognized solely through ventilator waveforms
	Agree (%)

	1.Which of the following events can be considered a PVA? 
· Ineffective triggering
· Reverse triggering
· Double triggering
· Auto triggering
· Insufficient flow
· Excessive flow
· Premature cycling
· Delayed cycling
	
100
100
100
100
91
36
100
100
	




	2. Which of the following events can be detected through visual inspection of ventilator waveform alone, i.e., in the absence of oesophagus pressure waveform recordings?
· Ineffective triggering
· Reverse triggering
· Double triggering
· Auto triggering
· Insufficient flow
· Excessive flow
· Premature cycling
· Delayed cycling
	Agree (%)


73
73
100
55
73
55
73
64
	Neutral (%)

9
27
0
36
18
18
9
18
	Disagree (%)

18
0
0
9
9
27
18
18
	Median (IQR)

5(1)
4(2)
5(0)
4(2)
4(1)
3(3)
4(1)
4(1)

	Series 2: Consensus on the association of PVAs with adverse outcomes in different patient categories
	Likely (%)
	Neutral (%)
	Unlikely (%)
	Median (IQR)

	1. For ‘patients without ARDS’, please rate the likelihood of the following PVAs to be associated with ‘discomfort’. 
· Auto triggering
· Double triggering
· Ineffective triggering
· Reverse triggering
· Insufficient flow
· Delayed cycling
· Premature cycling
	

64
100
82
36
100
73
100
	

27
0
18
46
0
18
0
	

9
0
0
18
0
9
0
	

4(1)
5(0)
5(1)
3(1)
5(0)
4(1)
4(0)

	2. For ‘patients without ARDS’, please rate the likelihood of the following PVAs to be associated with ‘duration of mechanical ventilation’. 
· Auto triggering
· Double triggering
· Ineffective triggering
· Reverse triggering
· Insufficient flow
· Delayed cycling
· Premature cycling
	
9
82
100
46
46
63
27
	

36
9
0
36
54
9
9
	

54
9
0
18
0
27
63
	

2(2)
5(0)
4(1)
3(1)
3(1)
4(2)
2(2)

	3. For ‘patients with ARDS’, please rate the likelihood of the following PVAs to be associated with  'duration of mechanical ventilation’.
· Auto triggering
· Double triggering
· Ineffective triggering
· Reverse triggering
· Insufficient flow
· Delayed cycling
· Premature cycling
	

0
91
100
82
54
27
27
	

46
0
0
0
46
36
27
	

54
9
0
18
0
36
46
	

2(2)
5(2)
5(0)
4(1)
4(1)
3(2)
3(2)

	4. For ‘patients with ARDS’, please rate the likelihood of the following PVAs to be associated with  'mortality’.
· Auto triggering
· Double triggering
· Ineffective triggering
· Reverse triggering
· Insufficient flow
· Delayed cycling
· Premature cycling
	

0
82
91
63
0
0
9
 
	

18
18
  9
18
54
36
18

	

82
0
0
18
46
63
73
	

2(1)
5(1)
4(1)
4(2)
3(1)
2(1)
2(1)


	5. For ‘postcardiac surgery patients’, please rate the likelihood of the following PVAs to be associated with ‘discomfort’.
· Auto triggering
· Double triggering
· Ineffective triggering
· Reverse triggering
· Insufficient flow
· Delayed cycling
· Premature cycling
	

82
82
91
63
100
73
82
	

18
0
9
18
0
0
0
	

0
9
0
18
0
27
18
	

4(1)
5(0)
5(1)
4(1)
5(1)
4(2)
4(0)

	6. For ‘postcardiac surgery patients’, please rate the likelihood of the following PVAs to be associated with ‘hemodynamic instability’.
· Auto triggering
· Double triggering
· Ineffective triggering
· Reverse triggering
· Insufficient flow
· Delayed cycling
· Premature cycling
	

18
82
36
63
18
9
18
	

9
9
36
27
36
36
9
	

73
9
27
9
45
54
73
	

2(2)
4(2)
3(2)
4(1)
3(1)
2(2)
2(2)

	Series 3: PVAs were ranked according to their severity in the three patient categories, across different specific clinical scenarios
	Agree (%)

	1. For a patient with ARDS, transitioning from controlled to support ventilation, please rank the PVAs from 1 (top of the hierarchy) to 3 (bottom of the hierarchy), in relation to one another, based on the assumed severity in relation to its potential association with duration of ventilation, when the PVA is undetected and unresolved (in order of ranking)
1. Double triggering
2. Ineffective triggering
3. Reverse triggering
	



90
73
73

	2. For a patient with ARDS, transitioning from controlled to support ventilation, please rank the PVAs from 1 (top of the hierarchy) to 3 (bottom of the hierarchy), in relation to one another, based on the assumed severity in relation to its potential association with duration of ventilation, when the PVA is detected and resolved.
1. Double triggering
2. Ineffective triggering
3. Reverse triggering
	



82
64
73

	3. For a patient with ARDS, transitioning from controlled to support ventilation, please rank the PVAs from 1 (top of the hierarchy) to 3 (bottom of the hierarchy), in relation to one another, based on the assumed severity in relation to its potential association with duration of ventilation, when the PVA is persistent despite intervention.
1. Double triggering
2. Ineffective triggering
3. Reverse triggering
	



82
64
73

	4. For a patient with ARDS, transitioning from controlled to support ventilation, please rank the PVAs from 1 (top of the hierarchy) to 3 (bottom of the hierarchy), in relation to one another, based on the assumed severity in relation to its potential association with mortality, when the PVA is undetected and unresolved.
1. Double triggering
2. Ineffective triggering
3. Reverse triggering
	



82
55
73

	5. For a patient with ARDS, transitioning from controlled to support ventilation, please rank the PVAs from 1 (top of the hierarchy) to 3 (bottom of the hierarchy), in relation to one another, based on the assumed severity in relation to its potential association with mortality, when the PVA is detected and resolved.
1. Double triggering
2. Ineffective triggering
3. Reverse triggering
	



82
63
82

	6. For a patient with ARDS, transitioning from controlled to support ventilation, please rank the PVAs from 1 (top of the hierarchy) to 3 (bottom of the hierarchy), in relation to one another, based on the assumed severity in relation to its potential association with mortality, when the PVA is persistent despite intervention.
1. Double triggering
2. Ineffective triggering
3. Reverse triggering
	



82
45
63

	7. For a patient without ARDS, transitioning from controlled to support ventilation, please rank the PVAs from 1 (top of the hierarchy) to 3 (bottom of the hierarchy), in relation to one another, based on the assumed severity in relation to its potential association with duration of ventilation, when the PVA is undetected and unresolved.
1. Double triggering
2. Ineffective triggering
3. Insufficient flow
4. Premature cycling
	



63
45
45
55

	8. For a patient without ARDS, transitioning from controlled to support ventilation, please rank the PVAs from 1 (top of the hierarchy) to 4 (bottom of the hierarchy), in relation to one another, based on the assumed severity in relation to its potential association with duration of ventilation, when the PVA is detected and resolved.
1. Double triggering
2. Ineffective triggering
3. Insufficient flow
4. Premature cycling
	



73
55
55
55

	9. For a patient without ARDS, transitioning from controlled to support ventilation, please rank the PVAs from 1 (top of the hierarchy) to 4 (bottom of the hierarchy), in relation to one another, based on the assumed severity in relation to its potential association with duration of ventilation, when the PVA is persistent despite intervention.
1. Double triggering
2. Ineffective triggering
3. Insufficient flow
4. Premature cycling
	



55
63
55
55

	10. For a patient without ARDS, transitioning from controlled to support ventilation, please rank the PVAs from 1 (top of the hierarchy) to 4 (bottom of the hierarchy), in relation to one another, based on the assumed severity in relation to its potential association with discomfort, when the PVA is undetected and unresolved.
1. Double triggering
2. Ineffective triggering
3. Insufficient flow
4. Premature cycling
	



45
45
36
63

	11. For a patient without ARDS, transitioning from controlled to support ventilation, please rank the PVAs from 1 (top of the hierarchy) to 4 (bottom of the hierarchy), in relation to one another, based on the assumed severity in relation to its potential association with discomfort, when the PVA is detected and resolved.
1. Double triggering
2. Ineffective triggering
3. Insufficient flow
4. Premature cycling
	



45
36
36
73

	12. For a patient without ARDS, transitioning from controlled to support ventilation, please rank the PVAs from 1 (top of the hierarchy) to 4 (bottom of the hierarchy), in relation to one another, based on the assumed severity in relation to its potential association with discomfort, when the PVA is persistent despite intervention.
1. Double triggering
2. Ineffective triggering
3. Insufficient flow
4. Premature cycling
	



63
45
36
63

	13. For a patient after cardiothoracic surgery, who is waking up after sedation is stopped, please rank the PVAs from 1 (top of the hierarchy) to 5 (bottom of the hierarchy), in relation to one another, based on the assumed severity in relation to its potential association with hemodynamic instability, when the PVA is undetected and unresolved.
1. Double triggering
2. Ineffective triggering
3. Insufficient flow
4. Premature cycling
5. Auto triggering
	



73
45
27
63
63

	14. For a patient after cardiothoracic surgery, who is waking up after sedation is stopped, please rank the PVAs from 1 (top of the hierarchy) to 5 (bottom of the hierarchy), in relation to one another, based on the assumed severity in relation to its potential association with hemodynamic instability, when the PVA is detected and resolved.
1. Double triggering
2. Ineffective triggering
3. Insufficient flow
4. Premature cycling
5. Auto triggering
	



82
45
45
63
63

	15. For a patient after cardiothoracic surgery, who is waking up after sedation is stopped, please rank the PVAs from 1 (top of the hierarchy) to 5 (bottom of the hierarchy), in relation to one another, based on the assumed severity in relation to its potential association with hemodynamic instability, when the PVA is persistent despite intervention.
1. Double triggering
2. Ineffective triggering
3. Insufficient flow
4. Premature cycling 
5. Auto triggering
	



73
45
36
63
63

	16. For a patient after cardiothoracic surgery, who is waking up after sedation is stopped, please rank the PVAs from 1 (top of the hierarchy) to 5 (bottom of the hierarchy), in relation to one another, based on the assumed severity in relation to its potential association with discomfort, when the PVA is undetected and unresolved.
1. Insufficient flow
2. Ineffective triggering
3. Double triggering
4. Premature cycling 
5. Auto triggering
	



73
45
36
45
45

	17. For a patient after cardiothoracic surgery, who is waking up after sedation is stopped, please rank the PVAs from 1 (top of the hierarchy) to 5 (bottom of the hierarchy), in relation to one another, based on the assumed severity in relation to its potential association with discomfort, when the PVA is detected and resolved.
1. Double triggering
2. Ineffective triggering
3. Insufficient flow
4. Premature cycling 
5. Auto triggering
	



36
36
45
45
63

	18. For a patient after cardiothoracic surgery, who is waking up after sedation is stopped, please rank the PVAs from 1 (top of the hierarchy) to 5 (bottom of the hierarchy), in relation to one another, based on the assumed severity in relation to its potential association with discomfort, when the PVA is persistent despite intervention.
1. Insufficient flow
2. Ineffective triggering
3. Double triggering
4. Premature cycling 
5. Auto triggering
	



45
45
36
45
36

	19. A strategy that uses a hierarchy with composite PVAs is preferred over one that uses individual PVAs.
	91

	20. Do you agree with using this composite of severe and mild PVAs for patients without ARDS regarding duration of mechanical ventilation?
Severe: ineffective triggering, double triggering; Mild: delayed cycling, reverse triggering, insufficient flow, premature cycling, autotriggering
	100

	21. Do you agree with using this composite of severe and mild PVAs for patients without ARDS regarding discomfort?
Severe: double triggering, insufficient flow, premature cycling, ineffective triggering; Mild: delayed cycling, autotriggering, reverse triggering
	91

	22. Do you agree with using this composite of severe and mild PVAs for patients after cardiothoracic surgery regarding hemodynamic instability?
Severe: double triggering, reverse triggering; Mild: ineffective triggering, autotriggering, insufficient flow, delayed cycling, premature cycling
	91

	23 Do you agree with using this composite of severe and mild PVAs for patients after cardiothoracic surgery regarding discomfort?
Severe: insufficient flow, double triggering, ineffective triggering, autotriggering, premature cycling; Mild: delayed cycling, reverse triggering
	100


ARDS=acute respiratory distress syndrome, PVAs= Patient-ventilator asynchronies, IQR=interquartile range
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