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[bookmark: _Toc118323800]Appendix 1. STARD checklist
	
	Section & Topic
	No
	Item
	Reported on page #

	
	
	
	
	

	
	TITLE OR ABSTRACT
	
	
	

	
	
	1
	Identification as a study of diagnostic accuracy using at least one measure of accuracy
(such as sensitivity, specificity, predictive values, or AUC)
	Page 1, lines 1-3

	
	ABSTRACT
	
	
	

	
	
	2
	Structured summary of study design, methods, results, and conclusions 
(for specific guidance, see STARD for Abstracts)
	Page 2, 3

	
	INTRODUCTION
	
	
	

	
	
	3
	Scientific and clinical background, including the intended use and clinical role of the index test
	Page 4, lines 60-89

	
	
	4
	Study objectives and hypotheses
	Page 5, lines 90-93

	
	METHODS
	
	
	

	
	Study design
	5
	Whether data collection was planned before the index test and reference standard 
were performed (prospective study) or after (retrospective study)
	Page 5, line 97

	
	Participants
	6
	Eligibility criteria 
	Page 6, lines 108-115

	
	
	7
	On what basis potentially eligible participants were identified 
(such as symptoms, results from previous tests, inclusion in registry)
	Page 6, lines 111-112

	
	
	8
	Where and when potentially eligible participants were identified (setting, location and dates)
	Page 5, lines 97-99

	
	
	9
	Whether participants formed a consecutive, random or convenience series
	Page 6, lines 115

	
	Test methods
	10a
	Index test, in sufficient detail to allow replication
	Page 8, lines 157-160

	
	
	10b
	Reference standard, in sufficient detail to allow replication
	Page 7, lines 152-156

	
	
	11
	Rationale for choosing the reference standard (if alternatives exist)
	Page 4, line 71-73

	
	
	12a
	Definition of and rationale for test positivity cut-offs or result categories 
of the index test, distinguishing pre-specified from exploratory
	Page 7, lines 165-169

	
	
	12b
	Definition of and rationale for test positivity cut-offs or result categories 
of the reference standard, distinguishing pre-specified from exploratory
	Page 8, lines 176-178

	
	
	13a
	Whether clinical information and reference standard results were available 
to the performers/readers of the index test
	Page 6, line 141-145

	
	
	13b
	Whether clinical information and index test results were available 
to the assessors of the reference standard
	Page 7, line 147-166

	
	Analysis
	14
	Methods for estimating or comparing measures of diagnostic accuracy
	Page 8, lines 176-177

	
	
	15
	How indeterminate index test or reference standard results were handled
	NA

	
	
	16
	How missing data on the index test and reference standard were handled
	NA

	
	
	17
	Any analyses of variability in diagnostic accuracy, distinguishing pre-specified from exploratory
	Page 9, lines 181-189

	
	
	18
	Intended sample size and how it was determined
	Page 9, lines 190-195

	
	
RESULTS
	
	
	

	
	Participants
	19
	Flow of participants, using a diagram
	Figure S1

	
	
	20
	Baseline demographic and clinical characteristics of participants
	Page 9, lines 198-215, table 1

	
	
	21a
	Distribution of severity of disease in those with the target condition
	Page 9, lines 200-202 and 206-207, table 1

	
	
	21b
	Distribution of alternative diagnoses in those without the target condition
	NA

	
	
	22
	Time interval and any clinical interventions between index test and reference standard
	Page 8, line 157

	
	Test results
	23
	Cross tabulation of the index test results (or their distribution) 
by the results of the reference standard
	Figure S2

	
	
	24
	Estimates of diagnostic accuracy and their precision (such as 95% confidence intervals)
	Page 11, lines 245-265

	
	
	25
	Any adverse events from performing the index test or the reference standard
	Page 10, line 225-230

	
	DISCUSSION
	
	
	

	
	
	26
	Study limitations, including sources of potential bias, statistical uncertainty, and generalisability
	Page 15, lines 346-364

	
	
	27
	Implications for practice, including the intended use and clinical role of the index test
	Page 13, lines 275-278

	
	OTHER INFORMATION
	
	
	

	
	
	28
	Registration number and name of registry
	Page 18, line 393

	
	
	29
	Where the full study protocol can be accessed
	Page 18, line 405

	
	
	30
	Sources of funding and other support; role of funders
	Page 18, line 415

	
	
	
	
	





[bookmark: _Toc118323801]Figure S1. Study flow-chart
[image: E:\PEEP test\Manuscript\figure S1 flow chart PEEP test 05 07 2022.tif]
ECMO : extracorporeal membrane oxygenation ; PEEP : positive end-expiratory pressure


[bookmark: _Toc118323802]Figure S2. Individual changes in cardiac index during the PEEP-test in absolute value
[image: E:\PEEP test\Manuscript\figure S2 individual data PEEP test 05 07 2022.tif]
CI: cardiac index; PEEP: positive end-expiratory pressure
Blue: volume responsive patients; Red: volume unresponsive patients
* p<0.05


[bookmark: _Toc118323803]Figure S3. Changes in cardiac index during PEEP-test in percentage
[image: E:\PEEP test\Manuscript\figure S3 %change PEEP test 05 07 2022.tif]
CI: cardiac index; PEEP: positive end-expiratory pressure; PLR: passive leg raising


[bookmark: _Toc118323804]Figure S4. Correlation between changes in cardiac index during passive leg raising and the PEEP-test
[image: E:\PEEP test\Manuscript\figure S4 correlation PEEP test 05 07 2022.tif] 
CI: cardiac index; PEEP: positive end-expiratory pressure; PLR: passive leg raising


[bookmark: _Toc118323805]Figure S5. Performance of changes in pulse pressure variation, expressed in absolute value, during PEEP-test to predict volume responsiveness in patients with no atrial arrhythmia (n=57)
[image: E:\PEEP test\Manuscript\figure S5 PPV AUROC B 05 07 2022.tif]
[image: E:\PEEP test\Manuscript\figure S5 PPV AUROC 05 07 2022.tif]
Upper panel: Receiver-operating characteristic curves expressing the ability of changes in pulse pressure variation, expressed in absolute value, during the PEEP-test to detect volume responsiveness.
Bottom panel: Sensitivity and specificity of the changes in pulse pressure variation induced by the PEEP-test depending on the test result. Grey zone represent uncertain zone with cut-off values of -3.6 (sensitivity <90%) and -1.3 (specificity <90%). 
∆PPVabs: change in pulse pressure variation in absolute value; PEEP: positive end-expiratory pressure


[bookmark: _Toc118323806]Figure S6. Performance of changes in pulse pressure during PEEP-test to predict volume responsiveness in patients with no atrial arrhythmia (n=57)
[image: E:\PEEP test\Manuscript\figure S6 PP AUROC 05 07 2022.tif]
[image: E:\PEEP test\Manuscript\figure S6 PP AUROC B 05 07 2022.tif]
Upper panel: Receiver-operating characteristic curves expressing the ability of changes in pulse pressure, expressed in absolute value, during the PEEP-test to detect volume responsiveness.
Bottom panel: Sensitivity and specificity of the changes in pulse pressure induced by the PEEP-test depending on the test result. Grey zone represent uncertain zone with cut-off values of 1.0 (sensitivity <90%) and 10.6 (specificity <90%). 
∆PPabs: change in pulse pressure in absolute value; PEEP: positive end-expiratory pressure
[bookmark: _Toc118323807]Appendix 2. Variability of diagnostic accuracy of changes in cardiac index during PEEP-test to predict volume responsiveness
	Criterion
	Sensitivity
	95% CI
	Specificity
	95% CI
	+LR
	95% CI
	-LR
	95% CI
	+PV
	95% CI
	-PV
	95% CI

	>-0,0403
	100,00
	88,8 - 100,0
	3,03
	0,08 - 15,8
	1,03
	1,0 - 1,1
	0,00
	 
	49,2
	36,4 - 62,1
	100,0
	2,5 - 100,0

	>-0,03077
	100,00
	88,8 - 100,0
	6,06
	0,7 - 20,2
	1,06
	1,0 - 1,2
	0,00
	 
	50,0
	37,0 - 63,0
	100,0
	15,8 - 100,0

	>-0,0133
	100,00
	88,8 - 100,0
	9,09
	1,9 - 24,3
	1,10
	1,0 - 1,2
	0,00
	 
	50,8
	37,7 - 63,9
	100,0
	29,2 - 100,0

	>-0,0074
	100,00
	88,8 - 100,0
	12,12
	3,4 - 28,2
	1,14
	1,0 - 1,3
	0,00
	 
	51,7
	38,4 - 64,8
	100,0
	39,8 - 100,0

	>-0,0053
	100,00
	88,8 - 100,0
	15,15
	5,1 - 31,9
	1,18
	1,0 - 1,4
	0,00
	 
	52,5
	39,1 - 65,7
	100,0
	47,8 - 100,0

	>-0,0032
	100,00
	88,8 - 100,0
	18,18
	7,0 - 35,5
	1,22
	1,0 - 1,4
	0,00
	 
	53,4
	39,9 - 66,7
	100,0
	54,1 - 100,0

	>0,01
	100,00
	88,8 - 100,0
	21,21
	9,0 - 38,9
	1,27
	1,1 - 1,5
	0,00
	 
	54,4
	40,7 - 67,6
	100,0
	59,0 - 100,0

	>0,014
	100,00
	88,8 - 100,0
	24,24
	11,1 - 42,3
	1,32
	1,1 - 1,6
	0,00
	 
	55,4
	41,5 - 68,7
	100,0
	63,1 - 100,0

	>0,0271
	100,00
	88,8 - 100,0
	27,27
	13,3 - 45,5
	1,37
	1,1 - 1,7
	0,00
	 
	56,4
	42,3 - 69,7
	100,0
	66,4 - 100,0

	>0,0286
	100,00
	88,8 - 100,0
	30,30
	15,6 - 48,7
	1,43
	1,1 - 1,8
	0,00
	 
	57,4
	43,2 - 70,8
	100,0
	69,2 - 100,0

	>0,0366
	100,00
	88,8 - 100,0
	33,33
	18,0 - 51,8
	1,50
	1,2 - 1,9
	0,00
	 
	58,5
	44,1 - 71,9
	100,0
	71,5 - 100,0

	>0,0423
	100,00
	88,8 - 100,0
	36,36
	20,4 - 54,9
	1,57
	1,2 - 2,0
	0,00
	 
	59,6
	45,1 - 73,0
	100,0
	73,5 - 100,0

	>0,0448
	100,00
	88,8 - 100,0
	39,39
	22,9 - 57,9
	1,65
	1,3 - 2,2
	0,00
	 
	60,8
	46,1 - 74,2
	100,0
	75,3 - 100,0

	>0,0469
	100,00
	88,8 - 100,0
	42,42
	25,5 - 60,8
	1,74
	1,3 - 2,3
	0,00
	 
	62,0
	47,2 - 75,3
	100,0
	76,8 - 100,0

	>0,049
	100,00
	88,8 - 100,0
	45,45
	28,1 - 63,6
	1,83
	1,3 - 2,5
	0,00
	 
	63,3
	48,3 - 76,6
	100,0
	78,2 - 100,0

	>0,0552
	100,00
	88,8 - 100,0
	48,48
	30,8 - 66,5
	1,94
	1,4 - 2,7
	0,00
	 
	64,6
	49,5 - 77,8
	100,0
	79,4 - 100,0

	>0,0556
	100,00
	88,8 - 100,0
	51,52
	33,5 - 69,2
	2,06
	1,5 - 2,9
	0,00
	 
	66,0
	50,7 - 79,1
	100,0
	80,5 - 100,0

	>0,0596
	100,00
	88,8 - 100,0
	54,55
	36,4 - 71,9
	2,20
	1,5 - 3,2
	0,00
	 
	67,4
	52,0 - 80,5
	100,0
	81,5 - 100,0

	>0,0613
	100,00
	88,8 - 100,0
	57,58
	39,2 - 74,5
	2,36
	1,6 - 3,5
	0,00
	 
	68,9
	53,4 - 81,8
	100,0
	82,4 - 100,0

	>0,0662
	100,00
	88,8 - 100,0
	60,61
	42,1 - 77,1
	2,54
	1,7 - 3,9
	0,00
	 
	70,5
	54,8 - 83,2
	100,0
	83,2 - 100,0

	>0,0685
	100,00
	88,8 - 100,0
	63,64
	45,1 - 79,6
	2,75
	1,8 - 4,3
	0,00
	 
	72,1
	56,3 - 84,7
	100,0
	83,9 - 100,0

	>0,0708
	100,00
	88,8 - 100,0
	66,67
	48,2 - 82,0
	3,00
	1,9 - 4,9
	0,00
	 
	73,8
	58,0 - 86,1
	100,0
	84,6 - 100,0

	>0,0732
	100,00
	88,8 - 100,0
	69,70
	51,3 - 84,4
	3,30
	2,0 - 5,5
	0,00
	 
	75,6
	59,7 - 87,6
	100,0
	85,2 - 100,0

	>0,0772
	100,00
	88,8 - 100,0
	72,73
	54,5 - 86,7
	3,67
	2,1 - 6,4
	0,00
	 
	77,5
	61,5 - 89,2
	100,0
	85,8 - 100,0

	>0,08
	96,77
	83,3 - 99,9
	72,73
	54,5 - 86,7
	3,55
	2,0 - 6,2
	0,044
	0,006 - 0,3
	76,9
	60,7 - 88,9
	96,0
	79,6 - 99,9

	>0,0802
	96,77
	83,3 - 99,9
	75,76
	57,7 - 88,9
	3,99
	2,2 - 7,3
	0,043
	0,006 - 0,3
	78,9
	62,7 - 90,4
	96,2
	80,4 - 99,9

	>0,082
	96,77
	83,3 - 99,9
	78,79
	61,1 - 91,0
	4,56
	2,4 - 8,8
	0,041
	0,006 - 0,3
	81,1
	64,8 - 92,0
	96,3
	81,0 - 99,9

	>0,083
	96,77
	83,3 - 99,9
	81,82
	64,5 - 93,0
	5,32
	2,6 - 11,0
	0,039
	0,006 - 0,3
	83,3
	67,2 - 93,6
	96,4
	81,7 - 99,9

	>0,086
	96,77
	83,3 - 99,9
	84,85
	68,1 - 94,9
	6,39
	2,8 - 14,4
	0,038
	0,005 - 0,3
	85,7
	69,7 - 95,2
	96,6
	82,2 - 99,9

	>0,0864
	93,55
	78,6 - 99,2
	84,85
	68,1 - 94,9
	6,17
	2,7 - 13,9
	0,076
	0,02 - 0,3
	85,3
	68,9 - 95,0
	93,3
	77,9 - 99,2

	>0,0874
	90,32
	74,2 - 98,0
	84,85
	68,1 - 94,9
	5,96
	2,6 - 13,5
	0,11
	0,04 - 0,3
	84,8
	68,1 - 94,9
	90,3
	74,2 - 98,0

	>0,0884
	87,10
	70,2 - 96,4
	84,85
	68,1 - 94,9
	5,75
	2,5 - 13,0
	0,15
	0,06 - 0,4
	84,4
	67,2 - 94,7
	87,5
	71,0 - 96,5

	>0,0902
	83,87
	66,3 - 94,5
	84,85
	68,1 - 94,9
	5,54
	2,4 - 12,6
	0,19
	0,08 - 0,4
	83,9
	66,3 - 94,5
	84,8
	68,1 - 94,9

	>0,0918
	80,65
	62,5 - 92,5
	84,85
	68,1 - 94,9
	5,32
	2,3 - 12,2
	0,23
	0,1 - 0,5
	83,3
	65,3 - 94,4
	82,4
	65,5 - 93,2

	>0,1025
	80,65
	62,5 - 92,5
	87,88
	71,8 - 96,6
	6,65
	2,6 - 16,9
	0,22
	0,1 - 0,5
	86,2
	68,3 - 96,1
	82,9
	66,4 - 93,4

	>0,103
	77,42
	58,9 - 90,4
	87,88
	71,8 - 96,6
	6,39
	2,5 - 16,3
	0,26
	0,1 - 0,5
	85,7
	67,3 - 96,0
	80,6
	64,0 - 91,8

	>0,1178
	74,19
	55,4 - 88,1
	87,88
	71,8 - 96,6
	6,12
	2,4 - 15,7
	0,29
	0,2 - 0,5
	85,2
	66,3 - 95,8
	78,4
	61,8 - 90,2

	>0,1182
	74,19
	55,4 - 88,1
	90,91
	75,7 - 98,1
	8,16
	2,7 - 24,5
	0,28
	0,2 - 0,5
	88,5
	69,8 - 97,6
	78,9
	62,7 - 90,4

	>0,1194
	70,97
	52,0 - 85,8
	90,91
	75,7 - 98,1
	7,81
	2,6 - 23,5
	0,32
	0,2 - 0,6
	88,0
	68,8 - 97,5
	76,9
	60,7 - 88,9

	>0,1326
	67,74
	48,6 - 83,3
	90,91
	75,7 - 98,1
	7,45
	2,5 - 22,5
	0,35
	0,2 - 0,6
	87,5
	67,6 - 97,3
	75,0
	58,8 - 87,3

	>0,1328
	64,52
	45,4 - 80,8
	90,91
	75,7 - 98,1
	7,10
	2,3 - 21,5
	0,39
	0,2 - 0,6
	87,0
	66,4 - 97,2
	73,2
	57,1 - 85,8

	>0,1402
	61,29
	42,2 - 78,2
	90,91
	75,7 - 98,1
	6,74
	2,2 - 20,6
	0,43
	0,3 - 0,7
	86,4
	65,1 - 97,1
	71,4
	55,4 - 84,3

	>0,1437
	58,06
	39,1 - 75,5
	90,91
	75,7 - 98,1
	6,39
	2,1 - 19,6
	0,46
	0,3 - 0,7
	85,7
	63,7 - 97,0
	69,8
	53,9 - 82,8

	>0,1465
	54,84
	36,0 - 72,7
	90,91
	75,7 - 98,1
	6,03
	2,0 - 18,6
	0,50
	0,3 - 0,7
	85,0
	62,1 - 96,8
	68,2
	52,4 - 81,4

	>0,1474
	54,84
	36,0 - 72,7
	93,94
	79,8 - 99,3
	9,05
	2,3 - 36,0
	0,48
	0,3 - 0,7
	89,5
	66,9 - 98,7
	68,9
	53,4 - 81,8

	>0,1477
	51,61
	33,1 - 69,8
	93,94
	79,8 - 99,3
	8,52
	2,1 - 34,0
	0,52
	0,4 - 0,7
	88,9
	65,3 - 98,6
	67,4
	52,0 - 80,5

	>0,1565
	48,39
	30,2 - 66,9
	93,94
	79,8 - 99,3
	7,98
	2,0 - 32,1
	0,55
	0,4 - 0,8
	88,2
	63,6 - 98,5
	66,0
	50,7 - 79,1

	>0,1571
	48,39
	30,2 - 66,9
	96,97
	84,2 - 99,9
	15,97
	2,2 - 113,8
	0,53
	0,4 - 0,8
	93,7
	69,8 - 99,8
	66,7
	51,6 - 79,6

	>0,1611
	45,16
	27,3 - 64,0
	96,97
	84,2 - 99,9
	14,90
	2,1 - 106,7
	0,57
	0,4 - 0,8
	93,3
	68,1 - 99,8
	65,3
	50,4 - 78,3

	>0,1726
	45,16
	27,3 - 64,0
	100,00
	89,4 - 100,0
	 
	 
	0,55
	0,4 - 0,8
	100,0
	76,8 - 100,0
	66,0
	51,2 - 78,8

	>0,1727
	41,94
	24,5 - 60,9
	100,00
	89,4 - 100,0
	 
	 
	0,58
	0,4 - 0,8
	100,0
	75,3 - 100,0
	64,7
	50,1 - 77,6

	>0,1758
	38,71
	21,8 - 57,8
	100,00
	89,4 - 100,0
	 
	 
	0,61
	0,5 - 0,8
	100,0
	73,5 - 100,0
	63,5
	49,0 - 76,4

	>0,179
	35,48
	19,2 - 54,6
	100,00
	89,4 - 100,0
	 
	 
	0,65
	0,5 - 0,8
	100,0
	71,5 - 100,0
	62,3
	47,9 - 75,2

	>0,1818
	32,26
	16,7 - 51,4
	100,00
	89,4 - 100,0
	 
	 
	0,68
	0,5 - 0,9
	100,0
	69,2 - 100,0
	61,1
	46,9 - 74,1

	>0,184
	29,03
	14,2 - 48,0
	100,00
	89,4 - 100,0
	 
	 
	0,71
	0,6 - 0,9
	100,0
	66,4 - 100,0
	60,0
	45,9 - 73,0

	>0,2006
	25,81
	11,9 - 44,6
	100,00
	89,4 - 100,0
	 
	 
	0,74
	0,6 - 0,9
	100,0
	63,1 - 100,0
	58,9
	45,0 - 71,9

	>0,2009
	22,58
	9,6 - 41,1
	100,00
	89,4 - 100,0
	 
	 
	0,77
	0,6 - 0,9
	100,0
	59,0 - 100,0
	57,9
	44,1 - 70,9

	>0,2161
	19,35
	7,5 - 37,5
	100,00
	89,4 - 100,0
	 
	 
	0,81
	0,7 - 1,0
	100,0
	54,1 - 100,0
	56,9
	43,2 - 69,8

	>0,2232
	16,13
	5,5 - 33,7
	100,00
	89,4 - 100,0
	 
	 
	0,84
	0,7 - 1,0
	100,0
	47,8 - 100,0
	55,9
	42,4 - 68,8

	>0,2238
	12,90
	3,6 - 29,8
	100,00
	89,4 - 100,0
	 
	 
	0,87
	0,8 - 1,0
	100,0
	39,8 - 100,0
	55,0
	41,6 - 67,9

	>0,2897
	9,68
	2,0 - 25,8
	100,00
	89,4 - 100,0
	 
	 
	0,90
	0,8 - 1,0
	100,0
	29,2 - 100,0
	54,1
	40,8 - 66,9

	>0,3286
	6,45
	0,8 - 21,4
	100,00
	89,4 - 100,0
	 
	 
	0,94
	0,9 - 1,0
	100,0
	15,8 - 100,0
	53,2
	40,1 - 66,0

	>0,4145
	3,23
	0,08 - 16,7
	100,00
	89,4 - 100,0
	 
	 
	0,97
	0,9 - 1,0
	100,0
	2,5 - 100,0
	52,4
	39,4 - 65,1


CI: confidence interval; LR: likelihood ration; PV: predictive value
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