

[bookmark: _Hlk65920616]Additional file 1 Characteristics of selected studies

	Studies
	Country
	Ventilation strategy
	High PEEP
	Low PEEP

	
	
	
	N
	PEEP
	Duration
	N
	PEEP
	Duration

	Medical ICU patients

	Feeley et al. 1975
	[bookmark: OLE_LINK1]US
	[bookmark: OLE_LINK2]All patients were placed on ventilators with a VT of 10 ml/kg. Zero or 5 cm H2O PEEP was added during weaning from CV
	12
	5
	NA
	13
	0
	NA

	Weigelt et al. 1979
	US
	All patients were placed on ventilators with a VT of 15 ml/kg. Zero or 5 cm H2O PEEP was applied
	45
	5
	5 d
	34
	0
	8 d

	Pepe et al.  1984
	US
	All patients were placed on ventilators with a VT of 12 ml/kg, receiving IPPV. FIO2 was lowered from 1.0 to 0.5 (with PaO2>75 mmHg). Zero or 8 cm H2O PEEP was applied
	44
	8
	72 h
	48
	0
	72 h

	Nelson et al. 1987
	US
	All patients were placed on ventilators receiving IPPV, PaCO2 < 45 mmHg and spontaneous ventilatory < 35 breath/min. PEEP was up-titrated by 2-to 3-cm H2O according to either PaO2 (low PEEP) or Qsp/Qt (high PEEP)
	20
	15
	124 h
	18
	8
	104 h

	Vigil et al. 1996
	US
	All patients were placed on ventilators with a VT of 12 ml/kg, with inhalation-exhalation ratios of 1:3. Zero or 5 cm H2O PEEP was applied            
	20
	5
	3.2 d
	19
	0
	3.6 d

	Koutsoukou et at.2006
	Greece
	All patients were placed on ventilators with a VT to maintain PaCO2 30-35 cmH2O, receiving VCV. Zero or 8 cmH2O PEEP was applied                             
	11
	8
	5 d
	10
	0
	5 d

	Lesur et al.2010
	Canada
	All patients were placed on ventilators with a VT of 7-8 ml/kg, receiving PCV or VCV. Zero or 5 cm H2O PEEP was applied                
	30
	5
	9.2 d
	33
	0
	9.2 d

	Ma et al. 2014
	China
	All patients were placed on ventilators with a VT of 6-8 ml/kg, receiving SIMV. 3-10 or 11-30 cm H2O PEEP was applied                
	60
	11-30
	NA
	60
	3-10
	NA

	Postoperative ICU patients

	Good Jr et al. 1979
	US
	All patients were placed on ventilators with a VT of 10-12 ml/kg. Zero or 8 cm H2O PEEP was applied following the initial determination of blood gas
	10
	8
	14.8 h
	14
	0
	15.7 h

	Zurick et al. 1982
	US
	All patients were placed either on volume or pressure ventilators. Zero or 10 cm H2O PEEP was applied
	41
	10
	NA
	42
	0
	NA

	Marvel et al. 1986
	US
	All patients were placed on ventilators with a VT of 12 ml/kg. Five or 10 cm H2O PEEP was applied 
	12
	10
	9.3 h
	15
	5
	11.1 h

	Michalopoul-os et al.1998
	Greece
	All patients were placed on ventilators with a VT adjusted to maintain PaCO2 30 mmH2O, receiving A/C ventilator followed with SIMV plus PSV. FIO2 was adjusted to keep PaO2 around 100 mmHg. Five or 10 cm H2O PEEP was applied                             
	21
	10
	NA
	24
	5
	NA

	Carroll et al. 1988
	US
	All patients were placed on ventilators with a VT of 12 ml/kg, receiving CPAP, SIMV or a freestanding high flow system. PEEP was up-titrated by 5-cm H2O according to either PaO2/FIO2(low PEEP) or QA/QT (high PEEP)
	22
	15
	15 d
	28
	4
	2 d

	Collier et al. 2002
	US
	All patients were placed on ventilators with a VT of 10 ml/kg, receiving SIMV. Five or 10 cm H2O PEEP was applied                             
	40
	10
	409.1
min
	44
	5
	439.3 min

	Dyhr et al. 2002
	Den-mark
	All patients were placed on ventilators with a VT of 6 ml/kg. FiO2 was 1.0. Zero or 15 cm H2O PEEP was applied
	7
	15
	NA
	8
	0
	NA

	Celebi et al. 2007
	Turkey
	All patients were placed on ventilators with a VT of 7 ml/kg, receiving VCV followed with PSV. High PEEP was initially 20 cm H2O and down-titrated by 1-to 2-cm H2O according to PaO2 while low PEEP applied 5 cm H2O                    
	20
	10
	6 h
	20
	5
	6 h

	Holland et al. 2007
	Ger-many
	All patients were placed on ventilators with a VT of 6-8 ml/kg, receiving BiPAP with an inhalation-exhalation ratio of 1:1. Five or 10 cm H2O PEEP was applied                
	14
	10
	2 h
	14
	5
	2 h

	Borges et al. 2013
	Brazil
	All patients were placed on ventilators with a VT of 6-8 ml/kg, receiving VCV. FIO2 was 0.4. Five or 10 cm H2O PEEP was applied                
	45
	10
	NA
	44
	5
	NA

	Lima et al. 2015
	Brazil
	All patients were placed on ventilators with a VT of 6-8 ml/kg, receiving VCV. FIO2 was 0.4. Five or 10 cm H2O PEEP was applied                
	20
	10
	13.2 h
	32
	5
	13.6 h

	Cordeiro et al. 2017
	Brazil
	All patients were placed on NIV with a VT of 6-8 ml/kg via facial mask, receiving PSM. FIO2 was 0.4. Ten or 15 cm H2O PEEP was applied                
	10
	15
	40 min
	10
	10
	40 min

	Setak-Berenjestanaki et al. 2017
	Iran
	Five or 10 cm H2O PEEP was applied
	60
	10
	7.9 h
	60
	5
	10 h

	Cordeiro et al. 2019
	Brazil
	All patients were placed on ventilators with a VT of 6 ml/kg, receiving VCV. FIO2 was 0.4. Ten or 15 cm H2O PEEP was applied                
	18
	15
	30 min
	19
	10
	30 min

	Mixed ICU patients

	Manzano et at. 2008
	Spain
	All patients were placed on ventilators with a VT of 8-9 ml/kg, receiving CMV with a consistent inhalation-exhalation ratio of 1:2. Zero or 5/8 cm H2O PEEP was applied               
	64
	5/8
	4.5 d
	63
	0
	5.6 d

	Algera et al. 2020
	Nether-land
	All patients were placed on ventilator with a VT of 6-8 ml/kg, receiving VCV, PCV or PSV. FIO2 was 0.2-0.6. Low PEEP was initially 5 cm H2O and down-titrated by 1-cm H2O according to PaO2 and SpO2 while high PEEP applied 8 cm H2O                                   
	493
	8
	4.8 d
	476
	5
	5.5 d







[bookmark: _Hlk65920834]Additional file 2 Summary of subgroup analysis of primary outcomes

	Subgroup analysis
	No. of trials
	No. of patients
	Risk ratio/MD
(95% CI)
	P value
	Heterogeneity

	
	
	
	
	
	I2 (%)
	P value for I2

	In-hospital mortality

	ZEEP 
	4
	361
	0.85 (0.64, 1.12)
	0.25
	0
	0.62

	Not ZEEP
	5
	1178
	1.14 (0.66, 1.95)
	0.64
	26
	0.25

	Before 2000
	5
	304
	0.86 (0.51, 1.46)
	0.58
	43
	0.16

	After 2000
	4
	1235
	1.07 (0.93, 1.24)
	0.34
	0
	0.81

	Postoperative patients
	3
	179
	3.61 (0.56, 23.23)
	0.18
	20
	0.26

	Medical patients
	4
	272
	0.77 (0.57, 1.04)
	0.09
	0
	0.98

	28-day mortality

	ZEEP 
	1
	63
	0.71 (0.36, 1.39)
	0.31
	null
	null

	Not ZEEP
	2
	1089
	0.66 (0.24, 1.85)
	0.43
	94
	<0.001

	Duration of ventilation

	ZEEP 
	2
	190
	0.42 (-3.12, 3.95)
	0.82
	0
	0.74

	Not ZEEP
	5
	1203
	-0.31 (-0.66, 0.04)
	0.08
	88
	<0.001

	Before 2000
	2
	62
	0.50 (-1.09, 2.08)
	0.54
	50
	0.16

	After 2000
	5
	1331
	-0.77 (-1.95, 0.41)
	0.20
	85
	<0.001

	Postoperative patients
	3
	196
	-0.30 (-0.66, 0.07)
	0.11
	93
	<0.001

	Medical patients
	2
	101
	1.39 (-0.83, 3.61)
	0.22
	0
	0.46

	Duration of ICU stay

	ZEEP 
	1
	127
	2.80 (-2.90, 8.50)
	0.34
	null
	null

	Not ZEEP
	5
	1194
	-0.43 (-1.08, 0.23)
	0.20
	79
	<0.001

	Before 2000
	2
	65
	0.16 (-0.95, 1.26)
	0.78
	0
	0.34

	After 2000
	4
	1256
	-0.55 (-1.31, 0.20)
	0.15
	84
	<0.001

	Postoperative patients
	3
	187
	-0.46 (-1.20, 0.29)
	0.23
	88
	<0.001

	Medical patients
	1
	38
	1.30 (-1.29, 3.89)
	0.33
	null
	null

	Duration of hospital stay

	ZEEP 
	1
	127
	1.30 (-8.91, 11.51)
	0.80
	null
	null

	Not ZEEP
	5
	1251
	-0.57 (-1.47, 0.34)
	0.22
	76
	0.002

	Before 2000
	1
	38
	2.00 
(-13.28, 17.28)
	0.80
	null
	null

	After 2000
	5
	1340
	-0.56 (-1.47, 0.35)
	0.23
	76
	0.002

	Postoperative patients
	3
	244
	-0.54 (-1.56, 0.49)
	0.31
	88
	<0.001

	Medical patients
	1
	38
	2.00 
(-13.28, 17.28)
	0.80
	null
	null






[bookmark: _Hlk65920857]Additional file 3 Summary of subgroup analysis of secondary outcomes

	Subgroup analysis
	No. of trials
	No. of patients
	Risk ratio/MD
(95% CI)
	P value
	Heterogeneity

	
	
	
	
	
	I2 (%)
	P value for I2

	ARDS

	ZEEP 
	3
	298
	0.62 (0.37, 1.04)
	0.07
	43
	0.17

	Not ZEEP
	1
	969
	0.37 (0.13, 1.03)
	0.06
	null
	null

	Before 2000
	2
	171
	0.59 (0.24, 1.41)
	0.23
	70
	0.07

	After 2000
	2
	1096
	0.58 (0.33, 1.02)
	0.06
	5
	0.31

	Atelectasis

	ZEEP 
	3
	243
	1.06 (0.81, 1.39)
	0.67
	26
	0.26

	Not ZEEP
	4
	1174
	0.56 (0.36, 0.88)
	0.01
	0
	0.50

	Before 2000
	3
	161
	1.12 (0.89, 1.42)
	0.32
	0
	0.61

	After 2000
	4
	1256
	0.59 (0.41, 0.86)
	0.006
	0
	0.47

	Postoperative patients
	4
	229
	0.60 (0.21, 1.71)
	0.34
	82
	<0.001

	Medical patients
	1
	92
	1.28 (0.88, 1.87)
	0.20
	null
	null

	Barotrauma

	Before 2000
	4
	221
	1.89 (0.49, 7.28)
	0.36
	30
	0.24

	After 2000
	2
	1096
	0.54 (0.28, 1.07)
	0.08
	0
	0.32

	Postoperative patients
	2
	95
	11.35 
(0.64, 200.15)
	0.10
	null
	null

	Medical patients
	2
	126
	1.15 (0.55, 2.37)
	0.71
	0
	0.58

	VAP

	ZEEP 
	2
	219
	0.47 (0.23, 0.94)
	0.03
	0
	0.37

	Not ZEEP
	1
	969
	1.13 (0.38, 3.33)
	0.83
	null
	null

	Before 2000
	1
	93
	0.73 (0.22, 2.41)
	0.60
	null
	null

	After 2000
	2
	1096
	0.61 (0.21, 1.83)
	0.38
	60
	0.12

	Hypotension

	ZEEP 
	2
	155
	1.13 (0.70, 1.82)
	0.62
	0
	0.50

	Not ZEEP
	1
	50
	31.52
(1.97, 504.67)
	0.01
	null
	null

	Before 2000
	2
	113
	4.97 
(0.07, 353.60)
	0.46
	89
	0.002

	After 2000
	1
	93
	3.27 (0.14, 78.15)
	0.46
	null
	null

	Postoperative patients
	1
	50
	31.51
(1.97, 504.67)
	0.01
	null
	Null

	Medical patients
	2
	155
	1.13 (0.70, 1.82)
	0.62
	0
	0.50

	Hypoxaemia

	ZEEP 
	2
	219
	0.34 (0.20, 0.59)
	<0.001
	0
	0.83

	Not ZEEP
	4
	1143
	0.77 (0.62, 0.96)
	0.02
	0
	0.54

	Before 2000
	2
	137
	0.51 (0.14, 1.95)
	0.33
	0
	0.46

	After 2000
	4
	1225
	0.60 (0.38, 0.93)
	0.02
	67
	0.03

	Postoperative patients
	3
	174
	0.62 (0.42, 0.91)
	0.01
	0
	0.90

	Medical patients
	1
	92
	0.27 (0.03, 2.35)
	0.24
	null
	null

	PaO2/FIO2

	ZEEP 
	4
	226
	34.46 
(-6.88, 75.80)
	0.10
	49
	0.12

	Not ZEEP
	6
	346
	31.95
(9.23, 54.67)
	0.006
	80
	<0.001

	Postoperative patients
	6
	241
	25.42
(-3.43, 54.27)
	0.08
	75
	0.001

	Medical patients
	3
	204
	50.31
(7.98, 92.64)
	0.02
	60
	0.08

	Chest-tube drainage

	ZEEP 
	1
	83
	-20.00
(-127.62, 87.62)
	0.72
	null
	null

	Not ZEEP
	1
	84
	116.40
(-52.15, 284.95)
	0.18
	null
	null

	Before 2000
	1
	83
	-20.00
(-127.62, 87.62)
	0.72
	null
	null

	After 2000
	1
	84
	116.40
(-52.15, 284.95)
	0.18
	null
	null

	RBC usage

	ZEEP 
	1
	83
	-0.42 (-0.93, 0.09)
	0.10
	null
	null

	Not ZEEP
	2
	124
	0.30 (-0.16, 0.76)
	0.20
	0
	1.00

	Before 2000
	1
	83
	-0.42 (-0.93, 0.09)
	0.10
	null
	null

	After 2000
	2
	124
	0.30 (-0.16, 0.76)
	0.20
	0
	1.00










