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Online Resource 1. Methods

Participants, Interventions, Comparisons, Outcomes, and Study design question

e Participants: adult patients in the intensive care unit (ICU) undergoing invasive mechanical ventilation

e Interventions: higher positive end-expiratory pressure (PEEP)

e Comparisons: lower PEEP

e Outcomes:

o Primary outcome: hospital mortality
o Secondary outcomes:

=  Arterial partial pressure of oxygen to fraction of inspired oxygen ratio
=  Alveolar-arterial oxygen pressure difference
* Hypoxemia
=  Respiratory system compliance
= Atelectasis
=  Barotrauma
= Development of acute respiratory distress syndrome (ARDS)
=  Ventilator-associated pneumonia
*  Cardiac index
=  Central venous pressure
= Hypotension
=  Postoperative bleeding and transfusion
=  Duration of ventilation
= ICU length of stay
»  Hospital length of stay
* ICU mortality
= 28-day mortality

e  Study design: randomized controlled trials.

Database Search Strategies



MEDLINE search strategy (744 citations):

Ovid MEDLINE(R) 1946 to June Week 3 2021
Ovid MEDLINE(R) Epub Ahead of Print and In-Process & Other Non-Indexed Citations June 16, 2021
1. positive end expiratory pressure.mp,kw.
2. positive end-expiratory pressure.mp,kw.
3. PEEP.mp,kw.
4. or/1-3 [PEEP]
5. randomized controlled trial.pt.
6. RCT.mp,kw.
7. random™*.mp,kw.
8. or/5-7 [RCT]

9.4 and 8 [PEEP + RCT]

EMBASE search strategy (3635 citations): see MEDLINE search strategy

Scopus search strategy (5511 citations):

((POSITIVE END-EXPIRATORY PRESSURE) OR PEEP) AND (RANDOMIZED CONTROLLED TRIAL*) OR

RCT)

Cochrane Central Register of Controlled Trials search strategy (2942 citations): see Scopus search strategy

CINAHL search strategy (404 citations): see Scopus search strategy

Web of Science search strategy (672 citations): see Scopus search strategy

OpenGrey search strategy (22 citations): (POSITIVE END-EXPIRATORY PRESSURE) OR PEEP

Risk of Bias Assessment



The risk of bias (ROB) of the included studies was independently assessed by three authors (TP, PP, FZ)
according to the revised Cochrane ROB tool for randomized trials (RoB 2) [S1]. RoB2 examines 5 domains of bias: 1)
randomization process; 2) deviations from intended interventions; 3) missing outcome data; 4) measurement of the
outcome; and 5) selection of the reported results. The overall RoB judgment for each domain was attributed according
to the criteria specified in the RoB 2 tool. The study was considered at low risk of bias when it was judged to be at low
risk of bias for all domains; the study was considered to raise some concern when it was judged to raise some concerns
in at least one domain, but not to be at high risk of bias for any domain; the study was considered at high risk of bias
when it was judged to be at high risk of bias in at least one domain or it was judged to have some concerns for multiple
domains in a way that substantially lowered confidence in the result. The risk of bias of individual studies was
examined at the study level. All disagreements were resolved by discussion or referral to a third author (LP) if

necessary.
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Online Resource 3. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) checklist

Table S1. PRISMA checKlist

Section/topic | # | Checklist item Reported on page #
Title
Title ‘ 1 ‘ Identify the report as a systematic review, meta-analysis, or both. 1
Abstract
Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility
Structured summary 2 criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions | 1, 2
and implications of key findings; systematic review registration number.
Introduction
Rationale 3 Describe the rationale for the review in the context of what is already known. 2,3
o Provi licit . . . .. . . .
Objectives 4 r0V1de. an explicit statement of quest19ns being addressed with reference to participants, interventions, 3, Online Resource 1
comparisons, outcomes, and study design (PICOS).
Methods
. . Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available,
Protocol and registration 5 . . Cok S . . ) 5
provide registration information including registration number.
C o ify st h isti 2. - isti .g. .
Eligibility criteria 6 SpeC} y study c aracterlstlc;s (; g., PICOS, length of fo.llow up.) a.mld.repoyt .charac.tenstlcs (e.g., years 3, Online Resource 1
considered, language, publication status) used as criteria for eligibility, giving rationale.
. Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify .
Information sources 7 .. N 3, Online Resource 1
additional studies) in the search and date last searched.
Search ] Present full electronic search strategy for at least one database, including any limits used, such that it could be Online Resource 1
repeated.
Study selection 9 Statq the process for §elect1ng studies (1..e., screening, eligibility, included in systematic review, and, if 4
applicable, included in the meta-analysis).
Data collection process 10 escribe method (.)f .data extraction from reports (§ g, p1.10ted forms, independently, in duplicate) and any 4
processes for obtaining and confirming data from investigators.




Table S1 (continued)

List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions

Data items 11 . . . 3, Online Resource 1
and simplifications made.

Risk of bias in individual 12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this 4 Online Resource 1

studies was done at the study or outcome level), and how this information is to be used in any data synthesis. ’

Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means). 4

Synthesis of results 14 Describe the methods of handling data and combining results of studies, if done, including measures of 4.5

consistency (e.g., I?) for each meta-analysis.




Online Resource 4. Characteristics of Included Studies

Table S2. General study characteristics

First author Year Type of patients N Main findings
Collier 2002 | Post-cardiac surgery 84 Increased postoperative bleeding with higher PEEP
Dyhr 2002 | Post-cardiac surgery 15 Increased oxygenation and end-expiratory lung volume and decreased atelectasis with higher PEEP
AREF during weaning from Improvement in vital capacity and maximum inspiratory force and less increase in intra-pulmonary shunt with
Feeley 1975 25 .
MV higher PEEP
Good 1979 | Post-cardiac surgery 24 | No differences regarding atelectasis and oxygenation
Holland 2007 | Post-cardiac surgery 28 No differences regarding cardiac function, liver function, and gastric mucosal perfusion.
2011- | Brain iniury with MV < 24 Korovesi 2011: no differences regarding exhaled breath condensate markers, with the exception of interleukin-
Korovesi 2016° | hours Jury 27* |10, and lower systemic inflammatory indices with higher PEEP. Korovesi 2016: no differences regarding
exhaled nitric oxide trend with significant decrease in exhaled carbon monoxide in the ZEEP group.
Koutsoukou 2006 | Severe brain damage 21 No differences regarding exhaled NO trend and significant decrease in exhaled CO in the ZEEP group.
2013- . » | Lago Borges 2013: higher compliance and oxygenation with higher PEEP. Lago Borges 2014: shorter duration
Lago Borges 2014° Post-cardiac surgery 136 of ventilation with higher PEEP®.
Lesur 2010 |ARF 63 No differences regarding incidence of hypotension, duration of ventilation and mortality*.
Brain injury with
Ma 2014 | neurological pulmonary 120 | Lower blood pressure, higher oxygenation and lower 28-day mortality with higher PEEP
edema
Manzano 2008 Nonhypoxemic patients 127 Lower incidence of VAP and hypoxemia with higher PEEP; no differences regarding development of ARDS,
(PaO2/FiO2 > 250) barotrauma, or atelectasis, and hospital mortality.
Marvel 1986 | Post-cardiac surgery 44¢ | Better oxygenation with higher PEEP; no differences regarding atelectasis and hospital length of stay.
Michalopoulos 1998 | Post-cardiac surgery 67" No d.1ff<.3rences regardlr}g oxygenation, cardiac index, incidence of pneumothorax and atelectasis, duration of
ventilation, and mortality
Murphy 1983 | Post-cardiac surgery 139 | No differences regarding blood loss and blood products or fluids administration
Hypoxemic patients . . . o .
Nelson 1987 (PaOA/FiO; 144-244) 38 No differences regarding barotrauma, duration of ventilation, length of stay, and mortality
Pepe 1984 | ARF patients at risk of ARDS |92 No differences regarding ¥n01dence of ARDS, barotrauma, atelectasis, hypotension, duration of ventilation,
length of stay, and mortality
Relax 2020 AREF patients expected not to 969 No differences regarding 28-day ventilator free days, duration of ventilation, incidence of ARDS, VAP,
be extubated within 24 hours pneumothorax, atelectasis, length of stay, and mortality.
Vigil 1996 E;);l;};poxw patients after 44 No differences regarding shunt, dead space volume, and oxygenation after correction for baseline values
Weigelt 1979 | ARF patients at risk of ARDS |79 Lower incidence of ARDS and pulmonary mortality and higher incidence of pulmonary dysfunction with higher

PEEP




Table S2 (continued)

First author

Year

Type of patients

N

Main findings

Zurick

1982

Post-cardiac surgery

&3

No differences regarding postoperative blood loss, need for reexploration for bleeding, and blood requirement

Abbreviations: N, total number of patients; PEEP, positive end-expiratory pressure; ARF, acute respiratory failure; MV, mechanical ventilation; ZEEP, zero end-expiratory
pressure; ICU, intensive care unit; PaO2/FiOy, arterial partial pressure of oxygen to fraction of inspired oxygen ratio; VAP, ventilator-associated pneumonia; ARDS, acute
respiratory distress syndrome.
Twenty-two randomized controlled trials (2225 patients), which compared higher PEEP (1007 patients) to lower PEEP (991 patients), were included. The Murphy study did not
report the number of patients that were randomized to the two groups and some study groups of the Lago Borges, Marvel, and Michalopoulos studies were excluded (see below);
this explains why the total number of patients overall included in the studies does not match the sum of the patients in the two groups.

*The same patient population was included in Korovesi 2011 and Korovesi 2016.

®The same patient population was included in Lago Borges 2013 and Lago Borges 2014. One group of 47 patients with intermediate level of PEEP (8 cmH20) was not included in
this systematic review and meta-analysis.
°Only patients extubated within 12 h after ICU admission were considered by the authors of the original article.

dPEEP was maintained for the first 90 minutes after intubation only.

°One group of 17 patients, who exhaled to ambient pressure, was not included in this systematic review and meta-analysis.

{One group of 24 patients with intermediate level of PEEP (5 cmH20) was not included in this systematic review and meta-analysis.




Table S3. Patients and ventilation settings

Higher PEEP Lower PEEP
Tidal
. Female PEEP Female PEEP Tidal
First auth i i
frst author N ( tgfs) gender (N | PEEP titration level (Vr;)&il/ll?(; Vel:ll(:gteory N (ltg:s) gender (N | PEEP titration level volume Vel:;ﬁg?ry
Y [%]) (cmH:0) K8 y [%]) (cmH:0) | (mL/kg)*

Collier 40 |67+11 |9(22) Arbitrarily 10 10 SIMV 44 165+8 |16 (36) Arbitrarily 5 10 SIMV
1 cmH20 above 63 +

Dyhr 7 |61£24 |0 lower inflection | 15 6 VCV? 8 29 337 Arbitrarily 0 6 VCV?
point

Feeley 12 [59+£22 |7(58) Arbitrarily 5 10 VCV 13 ?g * 7 (54) Arbitrarily 0 10 VCvV
Maximum

Good 10 |51+2 |na g‘;ssféﬁt"ry 6.3 10-12  |VCV 14 [57+2 |na. Arbitrarily 0 10-12  |VCV
compliance

Holland 14 637 1(7) Arbitrarily 10 6-8 PCV 14 ?}13 * 6 (43) Arbitrarily 5 6-8 PCV

Korovesi® 15 [33£29 |3(20) Arbitrarily 8 8 VCV 12 |23£5 (2(17) Arbitrarily 0 8 VCV

Koutsoukou |11 |42£19 [2(18) | Arbitrarily 8 8 vev 10 |19 |360) | Abitarily [0 8 VeV

Lago Borges |45 |na 10 (22) Arbitrarily 10 6-8 VCvV 44 |na. 15 (34) Arbitrarily 5 6-8 VCV

Lesur 30 |65+14 |13 (43) Arbitrarily 5 8 VCV/PCV |33 ?g * 12 (36) Arbitrarily 0 7 VCV/PCV

Ma 60 |na n.a. Arbitrarily 11-30 6-8 n.a. 60 |n.a. n.a. Arbitrarily 3-10 6-8 n.a.
Level of abdomen 47+

Manzano 64 4418 |17 (26) relative to level of | 5-8 8 n.a 63 19 20 (32) Arbitrarily 0 8 n.a
chest

Marvel® 12 |56+3 |na. Arbitrarily 10 12 VCvV 15 |61+3 |na. Arbitrarily 5 12 VCvV

Michalopoulos® [21 |62+7 |5 (24) Arbitrarily 10 n.a. ACV 22 |61+6 |4(18) Arbitrarily n.a. ACV

Murphy "4 ha n.a. Arbitrarily 10 n.a n.a n.a. |n.a. n.a. Arbitrarily 0 n.a n.a
Incremental until 554 Incremental

Nelson 20 |53+17 |na PaO2/FiO2>300 |15 n.a MV 18 20 n.a. until PaO2> 65 |8 n.a MV
or shunt <0.2 mmHg

Pepe 44 [46+19 |14 (32) Arbitrarily 8 12 VCV 48 ‘1‘5 * 12 (25) Arbitrarily 0 12 VCV




Table S3 (continued)

Higher PEEP Lower PEEP
Age Female PEEP zigiie Ventilator Age Female PEEP Tidal Ventilator
First author | N ( egrs) gender (N | PEEP titration level (VmL /ke) mode YI'N ( eeglrs) gender (N | PEEP titration level volume mode y
Y [%]) (cmH:0) K8 y [%]) (cmH:0) | (mL/kg)*
Clinical practice Decremental
49 VCV/PCV/ |47 |65+ until SpO2 > VCV/PCV/
Relax 3 6613 |182(37) |from The 8 7 PSV 6 |13 164 (34) 92% or PaOa> 2 7 PSV
Netherlands
60 mmHg
Vigil 23 |na. n.a. Arbitrarily 5 12 n.a. 21 |na. n.a. Arbitrarily 0 12 n.a.
Weigelt 45 zgedlan 15(33) | Arbitrarily 5 15 n.a. 34 nMZgla 71) | Arbitrarily |0 15 n.a.
Zurich 41 |56+8 |4(10) Arbitrarily 10 n.a. VCV 42 |57+8 |8(19) Arbitrarily 0 n.a. VCV/PVC

Data are reported as mean (£ standard deviation) or number (%), as appropriate, unless otherwise specified.

Abbreviations: N, total number of patients; PEEP, positive end-expiratory pressure; SIMV, synchronized intermittent mandatory ventilation; VCV, volume-controlled ventilation; n.a.,
not available; PCV, pressure-controlled ventilation; ACV, assist control ventilation; PaO»/FiO2, arterial partial pressure of oxygen to fraction of inspired oxygen ratio; PaO., arterial
partial pressure of oxygen; IMV, intermitted mandatory ventilation; SpO2, pulse oximetry—measured oxygen saturation.

Twenty-two randomized controlled trials (2225 patients), which compared higher PEEP (1007 patients) to lower PEEP (991 patients), were included. The Murphy study did not report
the number of patients that were randomized to the two groups and some study groups of the Lago Borges, Marvel, and Michalopoulos studies were excluded (see below); this explains
why the total number of patients overall included in the studies does not match the sum of the patients in the two groups.

aMany authors did not specify whether the tidal volume was based on ideal body weight or actual body weight.

®This study was the only study including recruitment maneuvers in the ventilatory protocol.

°The same patient population was included in Korovesi 2011 and Korovesi 2016.

9The same patient population was included in Lago Borges 2013 and Lago Borges 2014. One group of 47 patients with intermediate level of PEEP 8 cmH20 was not included in this
systematic review and meta-analysis.

°One group of 17 patients, who exhaled to ambient pressure, was not included in this systematic review and meta-analysis.

{One group of 24 patients with intermediate level of PEEP (5 cmH20) was not included in this systematic review and meta-analysis.




Table S4. Outcomes in the higher PEEP group

. . Hospit
.| A- Crs CI AR | Bleedi | PRB Duratio . ICU | 28-day
First PaO:/Fi aDO; | (mL/c | (L/m Cvp Hy'poxe Pn‘eumo At‘electa DS | ng24 | C Hypotens Barotrau nof Hospit| ICU morta | mortali al ‘
author O;{ (mmH | mH20 | in/m (mmH m;/a (n n:f/l (n SI(; (n (n h (unit 1001/1 (n m(; (n ventilati a(ll stay csltay lity(n| ty(n mtortall
mm ays ays n
( g) g) ) 2) g) [ 0]) [ 0]) [ 0]) [%]) (mL) S) [ 0]) [ 0]) on (days) | (days) [%]) [%]) [}02)(])
ol 210 395+ 0.8+ 409+ |52+ Lo
oHet 392 |14 209 min | 1.7 (2%)
0.86
22+ 13+ o o
Dyhr 06 |11 0 (0%) 0 (0%)
Increa
se of o 258 £ 2
Fecley 10+ 0 (0%) 217 min (17%)
22
Good 9 (90%) 0 (0%) 0 (0%)
Holland | 307 +82 WRICEE
. 0 172+ 3
Korovesi 498 £75 (0%) 10.1 (20%)
100+ |62+ 0
Koutsoukou | 409 + 65 41 14 (0%)
Lago 117+ |56+ 19 51+29
Borges® 328851 33 19 (42%) hours
293 + 9.2+8.8 9 12
Lesur 135 121 days (30%) | (40%)
15
Ma 196 =45 (25%)

. 359+ 12 0 12 3 o 58+6.8(19.5+ | 10.5+ 19
Manzano® 170, 19%) 12O 19w | (5%) OO dqays |182 |98 (30%)
Marveld 168 + 93+0.6(8.8+

10 hours 0.5
Mhichalopou | 3,5 3 2 (9%) 0 (0%) 0 (0%)
53+£5.0(|28+ 4 5
o
Nelson 1 (5%) days 24 6.6+5.0 (20%) (25%)
27 1 13
o 0 o o
Pepe 1 (2%) |4 (9%) (61%) ((%5 1 (2%) 19 (43%) (30%)




Table S4 (continued)

. . Hospit
.| A- Crs CI AR | Bleedi | PRB Duratio . ICU | 28-day
First PaO:/Fi aDO; | (mL/c | (L/m CvP Hy'poxe Pn‘eumo At‘electa DS | ng24 | C Hypotens Barotrau nof Hospit| ICU morta | mortali al ‘
author 02 (mmH | mH:0 | in/m (mmH | mia(n | nia(n sis (n (n h (unit ion (n ma (n ventilati al stay | stay lity(n | ty (n mortali
o o o o (V)
R N R N I R N e e e A R R
248 + 87 5 1.7 + 48+£66(19+ |72+ 185 207 208
f [} [} 0
Relax 12 asw) |77 [156%) |10 0.7 2% Jgays |21 103 | 38%) |(50%) | (42%)
Vigil 3.2 days
9
. 42 + o o 93+13 11.7+ 16
Weigelt 36 ((5;) 1 (2%) 5 (11%) days 16.8 (35%)
0
. s 033
Zurich 239 -
0.87

Data are reported as mean (+ standard deviation) or number (%), as appropriate, unless otherwise specified. Empty cells are due to not available data; no data were available for the Murphy

study.

Abbreviations: PEEP, positive end-expiratory pressure; PaO2/FiOz, arterial partial pressure of oxygen to fraction of inspired oxygen ratio; A-aDO2, alveolar-arterial oxygen pressure difference;
Crs, respiratory system compliance; CI, cardiac index; CVP, central venous pressure; ARDS, acute respiratory distress syndrome; bleeding 24 h, bleeding 24 hours after the surgery; PRBC,

packed red blood cells; ICU, intensive care unit.

Quantitative variables are expressed as mean =+ standard deviations (only mean in Michalopoulos and Vigil), qualitative variables as number (percentage).
*The same patient population was included in Korovesi 2011 and Korovesi 2016. Variables included in the table are the variables collected at day 3 in the original study.
®The same patient population was included in Lago Borges 2013 and Lago Borges 2014. One group of 47 patients with intermediate level of PEEP 8 cmH20 was not included in this systematic
review and meta-analysis.
“Variables included in the table are the variables collected at day 2 in the original study.
40ne group of 17 patients, who exhaled to ambient pressure, was not included in this systematic review and meta-analysis.
°One group of 24 patients with intermediate level of PEEP (5 cmH20) was not included in this systematic review and meta-analysis. Variables included in the table are the variables collected

before the extubation in the original study.

fVariables included in the table are the variables collected at day 3 in the original study.




Table S5. Outcomes in the lower PEEP group
. . 28- | Hospit
First PaO:/Fi A-aDO Cl: ) Cl CVP | Hypoxe | Pneumo | Atelecta ADI; ]?lleezil PléB Hypotens | Barotrau Dl:lr::;m Hospit | ICU nllg:ia day al
a 1518 . 02 (n-lilnH ; (rrrrllH (L/min/ | (mmH | mia(n | nia(n sis (n (n gh (unit ion (n ma (n ventilati al stay | stay lity (n morta | morta
HROT T (mmHg) 21° m) g | %D | %) | %D | [%)) [%)) (days) | (days) | "o " | ity (n | lity (n
20) [%]) | (mL) | s) on %D | 1o 0
[%D | [%])
. 3.10+ 587+ |1.1+ 440 + 57+ 0
Collier 0.64 392 |16 278 min | 2.5 L@%)
Dyhr 21+1.1{10+7 0 (0%) 0 (0%)
Increase
259 +
0 o
Feeley (3)2 102 + 0 (0%) 149 min 1 (8%)
12 o o
Good (86%) 0 (0%) 0 (0%)
Holland 337+£82 29+£06|9+3
ja 0 14.40 |4
Korovesi 420+ 73 (0%) +8.44 | (33%)
53+ !
Koutsoukou | 437 £ 74 | 87 £ 40 1 (10
%)
Lago 47 + 30 6.8+3.2
Borges® 270£901139£34 15 (68%) hours
92+8.5 14 16
Lesur 228 £ 67 11£3 days (42%) | (48%)
39
Ma 134 £22 (65%)
9
c 34 16 17 o 65+62|263+ |123+ 16
Manzano® | 301 & 84 54%) | 25%) | 27%) E/S‘ SB%)  days 220|114 (25%)
1.1+
Marvel! 24412 1.3 8.9
0.4
hours
i\f;fhal"pou 325 32 2 (9%) 0 (0%) 0 (0%)
34+£3.0|26= 53+ |4 6
0
Nelson 00%) qas 124 30 |22 (33%)
23 I3 18
0 0,
Pepe 4 (8%) |6(12%) (48%) ((5)7 0 (0%) 24 (50%) (37%)
0
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Table S5 (continued)

. . 28- | Hospit
. PaO:/Fi Crs Cl CVP | Hypoxe | Pneumo | Atelecta AR | Bleedi | PRB Hypotens | Barotrau Duratio Hospit | ICU ICU day al
First A-aDO: | (mL/ . . . . DS [ng24 | C ! n of morta
author 02 (mmHg) | cmH (L/min/ | (mmH | mia(n | nia(n sis (n (n h (unit ion (n ma (n ventilati al stay | stay lity (n morta | morta
! (mmHg) s m) | g | %D | %) | %D | %) | (%D (days) | (days) | o | lity (n | lity (n
20) %)) | (mL) | ) on D | i | e
98 13 55+74|199+ |81+ |163 183 185
f [} 0 0
Relax 190 + 84 21%) 6 (1%) |20 (4%) (3%) 1£0 19 (4%) days 71 115 34%) | 38%) | (39%)
Vigil 3.6 days
18 14.0 +
Weigelt 39+ (53 00%) |4(12%) |[21.7 21.0= 17
43 32.5 (50%)
%) days
. s+ 073
Zurich 261 *
1.42

Data are reported as mean (+ standard deviation) or number (%), as appropriate, unless otherwise specified. Empty cells are due to not available data; no data were available for the Murphy study.
Abbreviations: PEEP, positive end-expiratory pressure; PaO2/FiOz, arterial partial pressure of oxygen to fraction of inspired oxygen ratio; A-aDO2, alveolar-arterial oxygen pressure difference;
Crs, respiratory system compliance; CI, cardiac index; CVP, central venous pressure; ARDS, acute respiratory distress syndrome; bleeding 24 h, bleeding 24 hours after the surgery; PRBC, packed

red blood cells; ICU, intensive care unit.

Quantitative variables are expressed as mean =+ standard deviations (only mean in Michalopoulos and Vigil), qualitative variables as number (percentage).

*The same patient population was included in Korovesi 2011 and Korovesi 2016. Variables included in the table are the variables collected at day 3 in the original study.

®The same patient population was included in Lago Borges 2013 and Lago Borges 2014. One group of 47 patients with intermediate level of PEEP 8 cmH20 was not included in this systematic

review and meta-analysis.
“Variables included in the table are the variables collected at day 2 in the original study.
40ne group of 17 patients, who exhaled to ambient pressure, was not included in this systematic review and meta-analysis.

°One group of 24 patients with intermediate level of PEEP (5 cmH20) was not included in this systematic review and meta-analysis. Variables included in the table are the variables collected

before the extubation in the original study.
fVariables included in the table are the variables collected at day 3 in the original study.

21



Online Resource 5. Risk of Bias Assessment

Table S6. Risk of bias summary

Study Randomization ) Deviat‘ions fron} Missing outcome | Measurement of the Selection of the Overall risk of bias
process intended interventions data outcome reported result
Collier 2002 Low Low Low Some concerns Some concerns Some concerns
Dyhr 2002 Some concerns Some concerns Low High Low High
Feeley 1975 High Some concerns Low High Some concerns High
Good 1979 High Some concerns Low High Some concerns High
Holland 2007 Some concerns Some concerns Low Low Low Some concerns
Korovesi 2011 Some concerns Some concerns Low Some concerns Low Some concerns
Korovesi 2016 High Some concerns Low Some concerns Low High
Koutsoukou 2006 High Some concerns Low Some concerns Some concerns High
Lago Borges 2013 High Some concerns Low High High High
Lago Borges 2014 High Some concerns Low High High High
Lesur 2010 Low Low Low Some concerns Low Some concerns
Ma 2014 Some concerns Low Low Some concerns Some concerns Some concerns
Manzano 2008 Low Some concerns Low Some concerns Low Some concerns
Marvel 1986 Some concerns Some concerns Low High Low High
Michalopoulos 1998 High Some concerns Low High Low High
Murphy 1983 High High High High Some concerns High
Nelson 1987 High Some concerns Low High Low High
Pepe 1984 Some concerns Some concerns Low High Low High
Relax 2020 Low Low Low Some concerns Low Some concerns
Vigil 1996 Some concerns High Low High Low High
Weigelt 1979 High Some concerns Low High Some concerns High
Zurich 1982 High Some concerns Low High Low High
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Fig. S1. Risk of bias summary

A summary figure of review authors' judgements for each risk of bias item for each study.
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Fig. S2. Risk of bias graph

A plot of the distribution of review authors' judgements across studies for each risk of bias item.
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Table S7. Risk of bias for each study with signaling questions

Study Collier 2002
Domain Signalling question Response Comments
“The study design was a
1.1 Was the allocation sequence random? Y prospective, randomized clinical
trial. Consecutive patients were
randomized to either a PEEP of 10
cm of H20 (experimental group) or
1.2 Was the allocation sequence concealed until participants were enrolled and PY a PEE)P gfsl Cén of }1120 (control q
; . assigned to interventions? group). sealed envelopes arrange
Bias arising from the g in a computer-generated random
randomization process order were opened sequentially to
determine the patients’ treatment.”
1.3 Did baseline differences between intervention groups suggest a problem with N
the randomization process?
Risk of bias judgement Low
2.1.Were participants aware of their assigned intervention during the trial? PN
2.2.Were carers and people delivering the interventions aware of participants' NI
assigned intervention during the trial?
2.3.If Y/PY/NIto 2.1 or 2.2: Were there deviations from the intended intervention N
Bias due to deviations from | that arose because of the experimental context?
intended interventions
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?
2.6 Was an appropriate analysis used to estimate the effect of assignment to v

intervention?
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2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result)

of the failure to analyse participants in the group to which they were randomized? NA
Risk of bias judgement Low
3.1 Were data for this outcome available for all, or nearly all, participants v
randomized?
3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA
outcome data?
Bias due to missing 3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
outcome data
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA
true value?
Risk of bias judgement Low
4.1 Was the method of measuring the outcome inappropriate? N
4.2 Could measurement or ascertainment of the outcome have differed between N
intervention groups?
4.3 Were outcome assessors aware of the intervention received by study NI
Bias in measurement of the | Participants?
outcome 4.4 1f Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by NI
knowledge of intervention received?
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced PN

by knowledge of intervention received?

Risk of bias judgement

Some concerns

Bias in selection of the
reported result

5.1 Were the data that produced this result analysed in accordance with a pre-

specified analysis plan that was finalized before unblinded outcome data were NI
available for analysis?
5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time PN

points) within the outcome domain?
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5.3 ... multiple eligible analyses of the data?

PN

Risk of bias judgement Some concerns
Overall risk of bias Risk of bias judgement Some concerns
Study Dyhr 2002
Domain Signalling question Response Comments
. o “At arrival after surgery in the
1.1 Was the allocation sequence random? PY intensive care unit (ICU) the
patients were assigned randomly,
1.2.Was the.allocatio.n sequence concealed until participants were enrolled and NI using the sealed envelope technique,
Bias arising from the assigned to interventions? into two groups”.
randomization process 1.3 Did baseline differences between intervention groups suggest a problem with N

the randomization process?

Bias due to deviations from
intended interventions

Risk of bias judgement Some concerns
2.1.Were participants aware of their assigned intervention during the trial? PN
2.2.Were carers and people delivering the interventions aware of participants'

: . . . . PY
assigned intervention during the trial?
2.3.If Y/PY/NIto 2.1 or 2.2: Were there deviations from the intended intervention NI
that arose because of the experimental context?
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA

between groups?
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2.6 Was an appropriate analysis used to estimate the effect of assignment to
intervention?

2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result)
of the failure to analyse participants in the group to which they were randomized?

NA

Risk of bias judgement

Some concerns

3.1 Were data for this outcome available for all, or nearly all, participants

randomized? Y
3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA
outcome data?
Bias due to missing 3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
outcome data
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA
true value?
Risk of bias judgement Low
4.1 Was the method of measuring the outcome inappropriate? N
4.2 Could measurement or ascertainment of the outcome have differed between PY
intervention groups?
4.3 Were outcome assessors aware of the intervention received by study NA
Bias in measurement of the | Participants?
outcome 4.4 1f Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by NA
knowledge of intervention received?
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced
. : . NA
by knowledge of intervention received?
Risk of bias judgement High
Bias in selection of the 5.1 Were the data that produced this result analysed in accordance with a pre-
specified analysis plan that was finalized before unblinded outcome data were PY

reported result

available for analysis?
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5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time

points) within the outcome domain? PN
5.3 ... multiple eligible analyses of the data? PN
Risk of bias judgement Low
Overall risk of bias Risk of bias judgement High
Study Feeley 1975
Domain Signalling question Response Comments
) “Patients selected for study were
1.1 Was the allocation sequence random? NI assigned randomly to receive either
5 cm of positive end-expiratory
1.2 Was the allocation sequence concealed until participants were enrolled and PN pressure or no positive ?nd'
Bias arising from the assigned to interventions? explrgtor’}: pressure during
weaning.
randomization process : : ; : : B &
1.3 Did baseline differences between intervention groups suggest a problem with N
the randomization process?
Risk of bias judgement High
2.1.Were participants aware of their assigned intervention during the trial? PN
Bias due to deviations from | 2.2.Were carers and people delivering the interventions aware of participants' NI
intended interventions assigned intervention during the trial?
2.3.If Y/PY/NIto 2.1 or 2.2: Were there deviations from the intended intervention NI

that arose because of the experimental context?
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2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?

2.6 Was an appropriate analysis used to estimate the effect of assignment to PY
intervention?

2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) NA

of the failure to analyse participants in the group to which they were randomized?

Risk of bias judgement Some concerns
3.1 Were data for this outcome available for all, or nearly all, participants v
randomized?
3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA
outcome data?
Bias due to missing 3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
outcome data
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA
true value?
Risk of bias judgement Low
4.1 Was the method of measuring the outcome inappropriate? PN
4.2 Could measurement or ascertainment of the outcome have differed between PY
intervention groups?
Bias in measurement of the | 4.3 Were outcome assessors aware of the intervention received by study NA
outcome participants?
4.4 If Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by
. . i NA
knowledge of intervention received?
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced NA

by knowledge of intervention received?
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Bias in selection of the
reported result

Risk of bias judgement High
5.1 Were the data that produced this result analysed in accordance with a pre-
specified analysis plan that was finalized before unblinded outcome data were NI
available for analysis?
5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time

. o . PN
points) within the outcome domain?
5.3 ... multiple eligible analyses of the data? PN

Risk of bias judgement Some concerns
Overall risk of bias Risk of bias judgement High
Study Good 1979
Domain Signalling question Response Comments
1.1 Was the allocation sequence random? NI “Patients were randomly assigned to
a group receiving therapy with
1.2 Was the allocation sequence concealed until participants were enrolled and PN PEEP (ten patients) or to a group
Bias arising from the assigned to interventions? with no PEEP (14 patients).
randomization process 1.3 Did baseline differences between intervention groups suggest a problem with N
the randomization process?
Risk of bias judgement High
Bias due to deviations from 2.1.Were participants aware of their assigned intervention during the trial? PN

intended interventions
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2.2.Were carers and people delivering the interventions aware of participants'

assigned intervention during the trial? NI
2.3. If Y/PY/NI to 2.1 or 2.2: Were there deviations from the intended intervention

. NI
that arose because of the experimental context?
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?
2.6 Was an appropriate analysis used to estimate the effect of assignment to v
intervention?
2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) NA

of the failure to analyse participants in the group to which they were randomized?

Risk of bias judgement Some concerns
3.1 Were data for this outcome available for all, or nearly all, participants v
randomized?
3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA
outcome data?
Bias due to missing 3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
outcome data
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA
true value?
Risk of bias judgement Low
4.1 Was the method of measuring the outcome inappropriate? PN
Bias in measurement of the | 4.2 Could measurement or ascertainment of the outcome have differed between PY
outcome intervention groups?
4.3 Were outcome assessors aware of the intervention received by study NA

participants?
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4.4 If Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by

knowledge of intervention received? NA
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced
. : . NA
by knowledge of intervention received?
Risk of bias judgement High
5.1 Were the data that produced this result analysed in accordance with a pre-
specified analysis plan that was finalized before unblinded outcome data were NI
available for analysis?
5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time PN
Bias in selection of the points) within the outcome domain?
reported result
5.3 ... multiple eligible analyses of the data? PN

Risk of bias judgement Some concerns
Overall risk of bias Risk of bias judgement High
Study Holland 2007
Domain Signalling question Response Comments
1.1 Was the allocation sequence random? Y “On admission to the ICU, patients
were randomised by using sealed
Bias arising from the 1.2 Was the allocation sequence concealed until participants were enrolled and NI envelopes into two groups and .
randomization process assigned to interventions? baseline measurements were taken.
1.3 Did baseline differences between intervention groups suggest a problem with PN

the randomization process?
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Risk of bias judgement

Some concerns

Bias due to deviations from
intended interventions

2.1.Were participants aware of their assigned intervention during the trial? PN
2.2.Were carers and people delivering the interventions aware of participants'

: . . . . NI
assigned intervention during the trial?
2.3.If Y/PY/NIto 2.1 or 2.2: Were there deviations from the intended intervention

. NI

that arose because of the experimental context?
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?
2.6 Was an appropriate analysis used to estimate the effect of assignment to v
intervention?
2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) NA

of the failure to analyse participants in the group to which they were randomized?

Risk of bias judgement

Some concerns

3.1 Were data for this outcome available for all, or nearly all, participants

randomized? Y
3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA
outcome data?
Bias due to missing 3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
outcome data
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA
true value?
Risk of bias judgement Low
Bias in measurement of the 4.1 Was the method of measuring the outcome inappropriate? N

outcome
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4.2 Could measurement or ascertainment of the outcome have differed between

. . PN
intervention groups?
4.3 Were outcome assessors aware of the intervention received by study PN
participants?
4.4 If Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by
. . . NA
knowledge of intervention received?
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced
. . . NA
by knowledge of intervention received?
Risk of bias judgement Low
5.1 Were the data that produced this result analysed in accordance with a pre-
specified analysis plan that was finalized before unblinded outcome data were Y
available for analysis?
5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time PN
Bias in selection of the points) within the outcome domain?
reported result
5.3 ... multiple eligible analyses of the data? PN
Risk of bias judgement Low
Overall risk of bias Risk of bias judgement Some concerns
Study Korovesi 2011
Domain Signalling question Response Comments
Bias arising from the 1.1 Was the allocation sequence random? PY All patients [...] were randomly

randomization process

assigned to receive either zero end-
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1.2 Was the allocation sequence concealed until participants were enrolled and
assigned to interventions?

NI

expiratory pressure (ZEEP; ZEEP
group) or 8 cm H>O of PEEP (PEEP
group) following a predesigned
chart of randomization.”

1.3 Did baseline differences between intervention groups suggest a problem with
the randomization process?

N

Bias due to deviations from
intended interventions

Risk of bias judgement Some concerns
2.1.Were participants aware of their assigned intervention during the trial? PN
2.2.Were carers and people delivering the interventions aware of participants'

: . . . . PY
assigned intervention during the trial?
2.3.If Y/PY/NIto 2.1 or 2.2: Were there deviations from the intended intervention

. NI

that arose because of the experimental context?
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?
2.6 Was an appropriate analysis used to estimate the effect of assignment to v
intervention?
2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) NA

of the failure to analyse participants in the group to which they were randomized?

Risk of bias judgement

Some concerns

Bias due to missing
outcome data

3.1 Were data for this outcome available for all, or nearly all, participants

randomized? Y
3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA
outcome data?

3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA

true value?
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Risk of bias judgement Low
4.1 Was the method of measuring the outcome inappropriate? N
4.2 Could measurement or ascertainment of the outcome have differed between PN
intervention groups?
4.3 Were outcome assessors aware of the intervention received by study PY
Bias in measurement of the | Participants?
outcome 4.4 If Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by Py
knowledge of intervention received?
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced N

by knowledge of intervention received?

Risk of bias judgement Some concerns
5.1 Were the data that produced this result analysed in accordance with a pre-
specified analysis plan that was finalized before unblinded outcome data were Y
available for analysis?
5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time PN
Bias in selection of the points) within the outcome domain?
reported result
5.3 ... multiple eligible analyses of the data? PN
Risk of bias judgement Low
Overall risk of bias Risk of bias judgement Some concerns
Study Korovesi 2016
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Domain

Signalling question

Response

Comments

1.1 Was the allocation sequence random? NI “All patients [...] were randomly
assigned to receive 0 cmH20 of
1.2 Was the allocation sequence concealed until participants were enrolled and PN SEEP’EZEEP’ n=12)or 8 (PEEP, n
Bias arising from the assigned to interventions? = 15).
randomization process 1.3 Did baseline differences between intervention groups suggest a problem with PN
the randomization process?
Risk of bias judgement High
2.1.Were participants aware of their assigned intervention during the trial? PN
2.2.Were carers and people delivering the interventions aware of participants' PY
assigned intervention during the trial?
2.3.If Y/PY/NIto 2.1 or 2.2: Were there deviations from the intended intervention NI
that arose because of the experimental context?
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
Bias due to deviations from
intended interventions 2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?
2.6 Was an appropriate analysis used to estimate the effect of assignment to v
intervention?
2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) NA

of the failure to analyse participants in the group to which they were randomized?

Bias due to missing
outcome data

Risk of bias judgement Some concerns
3.1 Were data for this outcome available for all, or nearly all, participants v
randomized?

3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA

outcome data?
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3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA
true value?
Risk of bias judgement Low
4.1 Was the method of measuring the outcome inappropriate? N
4.2 Could measurement or ascertainment of the outcome have differed between PN
intervention groups?
4.3 Were outcome assessors aware of the intervention received by study PY
Bias in measurement of the | Participants?
outcome 4.4 If Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by Py
knowledge of intervention received?
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced PN

by knowledge of intervention received?

Risk of bias judgement

Some concerns

5.1 Were the data that produced this result analysed in accordance with a pre-

specified analysis plan that was finalized before unblinded outcome data were Y
available for analysis?
5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time PN
Bias in selection of the points) within the outcome domain?
reported result
5.3 ... multiple eligible analyses of the data? PN
Risk of bias judgement Low
Overall risk of bias Risk of bias judgement High
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Study Koutsoukou

Domain Signalling question Response Comments
1.1 Was the allocation sequence random? NI “Patients were randomly assigned to
receive 8 cmH20 of PEEP or
1.2 Was the allocation sequence concealed until participants were enrolled and PN 7ZEEP.”
Bias arising from the assigned to interventions?
randomization process 1.3 Did baseline differences between intervention groups suggest a problem with PN
the randomization process?
Risk of bias judgement High
2.1.Were participants aware of their assigned intervention during the trial? N
2.2.Were carers and people delivering the interventions aware of participants' NI
assigned intervention during the trial?
2.3. If Y/PY/NI to 2.1 or 2.2: Were there deviations from the intended intervention
. NI
that arose because of the experimental context?
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
Bias due to deviations from
intended interventions 2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?
2.6 Was an appropriate analysis used to estimate the effect of assignment to v
intervention?
2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) NA
of the failure to analyse participants in the group to which they were randomized?
Risk of bias judgement Some concerns




3.1 Were data for this outcome available for all, or nearly all, participants

randomized? Y
3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA
outcome data?
Bias due to missing 3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
outcome data
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA
true value?
Risk of bias judgement Low
4.1 Was the method of measuring the outcome inappropriate? PN
4.2 Could measurement or ascertainment of the outcome have differed between NI
intervention groups?
4.3 Were outcome assessors aware of the intervention received by study NI
Bias in measurement of the | Participants?
outcome 4.4 If Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by
. . . NI
knowledge of intervention received?
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced PN

by knowledge of intervention received?

Risk of bias judgement

Some concerns

Bias in selection of the
reported result

5.1 Were the data that produced this result analysed in accordance with a pre-

specified analysis plan that was finalized before unblinded outcome data were N
available for analysis?
5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time

. o . PN
points) within the outcome domain?
5.3 ... multiple eligible analyses of the data? PN

Risk of bias judgement

Some concerns
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Overall risk of bias Risk of bias judgement High
Study Lago Borges 2013
Domain Signalling question Response Comments
1.1 Was the allocation sequence random? NI Randomized clinical trial in a
northeastern Brazilian federal
1.2 Was the allocation sequence concealed until participants were enrolled and PN universitary hospital.”
Bias arising from the assigned to interventions?
randomization process 1.3 Did baseline differences between intervention groups suggest a problem with N
the randomization process?
Risk of bias judgement High
2.1.Were participants aware of their assigned intervention during the trial? PN “After draw, information about
which group the patient would be
2.2.Were carers and people delivering the interventions aware of participants' Py allocated,’yvas given to ICU
assigned intervention during the trial? members.
2.3. If Y/PY/NI to 2.1 or 2.2: Were there deviations from the intended intervention NI
Bias due to deviations from | that arose because of the experimental context?
intended interventions
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?
2.6 Was an appropriate analysis used to estimate the effect of assignment to v

intervention?
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2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result)

of the failure to analyse participants in the group to which they were randomized? NA
Risk of bias judgement Some concerns
3.1 Were data for this outcome available for all, or nearly all, participants v
randomized?
3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA
outcome data?
Bias due to missing 3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
outcome data
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA
true value?
Risk of bias judgement Low
4.1 Was the method of measuring the outcome inappropriate? PN
4.2 Could measurement or ascertainment of the outcome have differed between PY
intervention groups?
4.3 Were outcome assessors aware of the intervention received by study NA
Bias in measurement of the | Participants?
outcome 4.4 1f Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by
. . . NA
knowledge of intervention received?
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced
. . . NA
by knowledge of intervention received?
Risk of bias judgement High
5.1 Were the data that produced this result analysed in accordance with a pre-
specified analysis plan that was finalized before unblinded outcome data were N
) .0
Bias in selection of the available for analysis' = :
reported result We also excluded patients who
P 5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time v died in the perioperative period

points) within the outcome domain?

before weaning from mechanical
ventilation.”
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5.3 ... multiple eligible analyses of the data?

PN

Risk of bias judgement High
Overall risk of bias Risk of bias judgement High
Study Lago Borges 2014
Domain Signalling question Response Comments

] “Randomized clinical trial
1.1 Was the allocation sequence random? NI conducted in a federal university
hospital in northeastern Brazil.”
1.2 Was the allocation sequence concealed until participants were enrolled and PN “Patient oned ¢ ¢
. P assigned to interventions? atients were assigned to one o

Bias arising from the g three groups using a simple draw”
randomization process - : : : : :

1.3 Did baseline differences between intervention groups suggest a problem with N

the randomization process?

Risk of bias judgement High

2.1.Were participants aware of their assigned intervention during the trial? PN

“Patients were assigned to one of

2.2.Were carers and people delivering the interventions aware of participants' PY three groups using a simple draw”
Bias due to deviations from | 2ssigned intervention during the trial?
intended interventions 2.3.If Y/PY/NIto 2.1 or 2.2: Were there deviations from the intended intervention NI

that arose because of the experimental context?

2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
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2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced

between groups? NA
2.6 Was an appropriate analysis used to estimate the effect of assignment to v
intervention?

2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) NA

of the failure to analyse participants in the group to which they were randomized?

Risk of bias judgement Some concerns
3.1 Were data for this outcome available for all, or nearly all, participants v
randomized?
3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA
outcome data?
Bias due to missing 3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
outcome data
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA
true value?
Risk of bias judgement Low
4.1 Was the method of measuring the outcome inappropriate? N
4.2 Could measurement or ascertainment of the outcome have differed between PY
intervention groups?
4.3 Were outcome assessors aware of the intervention received by study NA
Bias in measurement of the | Participants?
outcome 4.4 1f Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by NA
knowledge of intervention received?
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced
. . . NA
by knowledge of intervention received?
Risk of bias judgement High
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5.1 Were the data that produced this result analysed in accordance with a pre-

specified analysis plan that was finalized before unblinded outcome data were PN
available for analysis?
“We also excluded patients who
died in the perioperative period
before weaning from mechanical
ventilation.”
5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time (;omparlng only patients extubated
Bias in selecti f th oints) within the outcome domain? Y within 12 hours after ICU
1as in selection of the p ’ admission, i.e., uncomplicated in the
reported result immediate postoperative period, we
found a statistically significant
difference in mechanical ventilation
duration between the groups (p =
0.029).”
5.3 ... multiple eligible analyses of the data? PN
Risk of bias judgement High
Overall risk of bias Risk of bias judgement High
Study Lesur
Domain Signalling question Response Comments
) “A computer-generated block
1.1 Was the allocation sequence random? Y randomization list was prepared by
Bias arising from the the principal investigator (Olivier
randomization process 1.2 Was the allocation sequence concealed until participants were enrolled and v Lesur). Randomization was

assigned to interventions?

concealed using numbered, sealed,
opaque envelopes. On assessment of
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the patient’s eligibility, the
randomization process was initiated
by the opening of the first numbered
envelope by the ‘on ward’
respiratory therapist. The ICU
physician on duty was blinded to
this procedure; the respiratory
therapist adjusted the MV
parameters (according to the
physician’s recommendations) with
ZEEP or PEEP (according to the
study’s allocation), masking visual
identification of allocation for the
following 90 min. The ICU
physician could halt the blinding at
any moment, whenever he or she
was not comfortable with the
protocol.”

1.3 Did baseline differences between intervention groups suggest a problem with

the randomization process? N
Risk of bias judgement Low
2.1.Were participants aware of their assigned intervention during the trial? PN
2.2.Were carers and people delivering the interventions aware of participants' PY
assigned intervention during the trial?
2.3. If Y/PY/NI to 2.1 or 2.2: Were there deviations from the intended intervention N
Bias due to deviations from | that arose because of the experimental context?
intended interventions
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?
2.6 Was an appropriate analysis used to estimate the effect of assignment to v

intervention?
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2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result)

of the failure to analyse participants in the group to which they were randomized? NA
Risk of bias judgement Low
3.1 Were data for this outcome available for all, or nearly all, participants v
randomized?
3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA
outcome data?
Bias due to missing 3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
outcome data
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA
true value?
Risk of bias judgement Low
“The lowest MAP values for each
individual and period were selected
4.1 Was the method of measuring the outcome inappropriate? N to be representative for delta
calculation and mean
measurements.”
4.2 Could measurement or ascertainment of the outcome have differed between PN
intervention groups?
Bias in measurement of the | 4.3 Were outcome assessors aware of the intervention received by study PY
outcome participants?
4.4 If Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by PY
knowledge of intervention received?
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced PN

by knowledge of intervention received?

Risk of bias judgement

Some concerns

Bias in selection of the
reported result

5.1 Were the data that produced this result analysed in accordance with a pre-
specified analysis plan that was finalized before unblinded outcome data were
available for analysis?

Y

“The general characteristics of both
intention-to-treat study groups were
very similar and representative of a
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typical medical ICU admission
profile.”

5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time

points) within the outcome domain? PN
5.3 ... multiple eligible analyses of the data? PN
Risk of bias judgement Low
Overall risk of bias Risk of bias judgement Some concerns
Study Ma
Domain Signalling question Response Comments
. “120 patients with NEP admitted to
1.1 Was the allocation sequence random? Y Department of Critical Care
Medicine of the First Affiliated
Hospital of Guangxi Traditional
Chinese Medical University from
1.2.Was the.allocatio.n sequence concealed until participants were enrolled and NI January 2010 to August 2013 were
Bias arising from the assigned to interventions? enrolled and divided into two groups
randomization process according to random number table
(n=60 in each group).”
1.3 Did baseline differences between intervention groups suggest a problem with N

the randomization process?

Risk of bias judgement

Some concerns

Bias due to deviations from
intended interventions

2.1.Were participants aware of their assigned intervention during the trial?

PN

49



2.2.Were carers and people delivering the interventions aware of participants'

assigned intervention during the trial? NI
2.3. If Y/PY/NI to 2.1 or 2.2: Were there deviations from the intended intervention N
that arose because of the experimental context?
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?
2.6 Was an appropriate analysis used to estimate the effect of assignment to v
intervention?
2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) NA
of the failure to analyse participants in the group to which they were randomized?
Risk of bias judgement Low
3.1 Were data for this outcome available for all, or nearly all, participants v
randomized?
3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA
outcome data?
Bias due to missing 3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
outcome data
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA
true value?
Risk of bias judgement Low
4.1 Was the method of measuring the outcome inappropriate? PN
Bias in measurement of the | 4.2 Could measurement or ascertainment of the outcome have differed between PN
outcome intervention groups?
4.3 Were outcome assessors aware of the intervention received by study NI

participants?
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4.4 If Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by
knowledge of intervention received?

NI

4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced
by knowledge of intervention received?

PN

Risk of bias judgement

Some concerns

Bias in selection of the
reported result

5.1 Were the data that produced this result analysed in accordance with a pre-

specified analysis plan that was finalized before unblinded outcome data were PY
available for analysis?

5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time NI
points) within the outcome domain?

5.3 ... multiple eligible analyses of the data? PN

Risk of bias judgement Some concerns
Overall risk of bias Risk of bias judgement Some concerns
Study Manzano
Domain Signalling question Response Comments
. “This prospective, randomized,
1.1 Was the allocation sequence random? Y nonblinded, controlled clinical trial
. - fi int 1
Bias arising from the was per ormed n two genera
domization process . . o intensive care units (ICUs) and one
randomiza p 1.2 Was the allocation sequence concealed until participants were enrolled and PY trauma ICU in two reference centers

assigned to interventions?

in Spain.*
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“Patients were assigned to the PEEP
group or control group using a
computer-generated randomization
list in blocks of 12. Allocation to
control group or PEEP group was
concealed in a closed envelope by
an assistant not involved in the
study.”

1.3 Did baseline differences between intervention groups suggest a problem with

the randomization process? N
Risk of bias judgement Low
2.1.Were participants aware of their assigned intervention during the trial? PN
2.2.Were carers and people delivering the interventions aware of participants' v
assigned intervention during the trial?
2.3. If Y/PY/NI to 2.1 or 2.2: Were there deviations from the intended intervention
. NI
that arose because of the experimental context?
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
Bias due to deviations from
intended interventions 2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?
2.6 Was an appropriate analysis used to estimate the effect of assignment to v “All analyses were conducted on an
intervention? intention-to-treat basis.”
2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) NA

of the failure to analyse participants in the group to which they were randomized?

Bias due to missing
outcome data

Risk of bias judgement Some concerns
3.1 Were data for this outcome available for all, or nearly all, participants v
randomized?

3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA

outcome data?
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3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA

3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA

true value?

Risk of bias judgement Low
“Radiographs were interpreted by
consensus between two physicians

. . . (intensivists with >5 yrs experience)
?

4.1 Was the method of measuring the outcome inappropriate? N and, if agree- ment could not be
reached, by decision of a third
physician.”

4.2 Could measurement or ascertainment of the outcome have differed between PN

intervention groups?

Bias in measurement of the | 4 3 \yere gutcome assessors aware of the intervention received by study v
outcome participants?

4.4 If Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by PY . .

knowledge of intervention received? The precise definitions of the
outcomes reduce the likelihood of

4.5 If Y/PY/NI to4.4: 1Is it llkely that assessment Of the outcome was inﬂuenced PN subjective outcome assessment.

by knowledge of intervention received?

Risk of bias judgement

Some concerns

5.1 Were the data that produced this result analysed in accordance with a pre-

specified analysis plan that was finalized before unblinded outcome data were Y
available for analysis?
5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time PN
Bias in selection of the points) within the outcome domain?
reported result
5.3 ... multiple eligible analyses of the data? PN
Risk of bias judgement Low
Overall risk of bias Risk of bias judgement Some concerns
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Study Marvel
Domain Signalling question Response Comments
“The remaining 44
1.1 Was the allocation sequence random? Y patients were randomly
assigned by computer to
one of three groups. The
computer program
1.2 Was the allocation sequence concealed until participants were enrolled and NI ?a:g‘;fll?ed ar;equal
; - assigned to interventions? 1stribution ot any
Bias arising from the g individual surgeon's
randomization process patients among the three
treatment groups.”
1.3 Did baseline differences between intervention groups suggest a problem with PN

the randomization process?

Bias due to deviations from
intended interventions

Risk of bias judgement Some concerns
2.1.Were participants aware of their assigned intervention during the trial? PN
2.2.Were carers and people delivering the interventions aware of participants'

: . . . . PY
assigned intervention during the trial?
2.3. If Y/PY/NI to 2.1 or 2.2: Were there deviations from the intended intervention

. NI

that arose because of the experimental context?
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?
2.6 Was an appropriate analysis used to estimate the effect of assignment to PY

intervention?
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2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result)
of the failure to analyse participants in the group to which they were randomized?

NA

Risk of bias judgement Some concerns
3.1 Were data for this outcome available for all, or nearly all, participants %
randomized?
3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA
outcome data?
Bias due to missing 3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
outcome data
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA
true value?
Risk of bias judgement Low
“These roentgenograms
were graded for
. . . atelectasis by a chest
2
4.1 Was the method of measuring the outcome inappropriate? PN radiologist who did not
know the treatment
assignments.”
4.2 Could measurement or ascertainment of the outcome have differed between PY
intervention groups?
Bias in measurement of the | 4 3 yere gutcome assessors aware of the intervention received by study NA
outcome participants?
4.4 If Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by
. . ) NA
knowledge of intervention received?
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced
. . . NA
by knowledge of intervention received?
Risk of bias judgement High
Bias in selection of the 5.1 Were the data that produced this result analysed in accordance with a pre-
specified analysis plan that was finalized before unblinded outcome data were PY

reported result

available for analysis?
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5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time

points) within the outcome domain? PN
5.3 ... multiple eligible analyses of the data? PN
Risk of bias judgement Low
Overall risk of bias Risk of bias judgement High
Study Michalopoulos
Domain Signalling question Response Comments

“Patients were randomly assigned

1.1 Was the allocation sequence random? NI to receive zero PEEP (Group A,
n=22), 5 cmH20 PEEP (Group B,
1.2 Was the allocation sequence concealed until participants were enrolled and PN 2224)2’ {))r le .cmH2OhPE.EP1(Gr0up
. . . , N= uring mechanica
Bias arising from the assigned to interventions? ventilatory sup%ort -
randomization process ; - - ; ; . '
1.3 Did baseline differences between intervention groups suggest a problem with N
the randomization process?
Risk of bias judgement High
2.1.Were participants aware of their assigned intervention during the trial? PN
Bias due to deviations from
intended interventions 2.2.Were carers and people delivering the interventions aware of participants' PY

assigned intervention during the trial?
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2.3. If Y/PY/NI to 2.1 or 2.2: Were there deviations from the intended intervention

that arose because of the experimental context? NI
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?

2.6 Was an appropriate analysis used to estimate the effect of assignment to v

intervention?

2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) NA

of the failure to analyse participants in the group to which they were randomized?

Risk of bias judgement

Some concerns

3.1 Were data for this outcome available for all, or nearly all, participants

randomized? Y
3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA
outcome data?
Bias due to missing 3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
outcome data
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA
true value?
Risk of bias judgement Low
4.1 Was the method of measuring the outcome inappropriate? PN
4.2 Could measurement or ascertainment of the outcome have differed between PY
Bias in measurement of the | Intervention groups?
outcome 4.3 Were outcome assessors aware of the intervention received by study NA
participants?
4.4 If Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by NA

knowledge of intervention received?
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4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced

by knowledge of intervention received? NA
Risk of bias judgement High
5.1 Were the data that produced this result analysed in accordance with a pre-
specified analysis plan that was finalized before unblinded outcome data were PY
available for analysis?
5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time PN
Bias in selection of the points) within the outcome domain?
reported result
5.3 ... multiple eligible analyses of the data? PN
Risk of bias judgement Low
Overall risk of bias Risk of bias judgement High
Study Murphy
Domain Signalling question Response Comments
. “After admission to the intensive
1.1 Was the allocation sequence random? NI care unit and after hematologic
evaluations, patients in both groups
were randomized to receive either
Bias arising from the 1.2 Was the allocation sequence concealed until participants were enrolled and PN 10 em H20 of PEEP beginning 1
randomization process assigned to interventions? hour after the completion of the
operation or no PEEP, and were
studied for 8 hours.”
1.3 Did baseline differences between intervention groups suggest a problem with NI

the randomization process?
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Risk of bias judgement High
2.1.Were participants aware of their assigned intervention during the trial? PN
2.2.Were carers and people delivering the interventions aware of participants'
: . . . . PY
assigned intervention during the trial?
2.3.If Y/PY/NIto 2.1 or 2.2: Were there deviations from the intended intervention
. NI
that arose because of the experimental context?
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
Bias due to deviations from
intended interventions 2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?
2.6 Was an appropriate analysis used to estimate the effect of assignment to NI
intervention?
2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) NI
of the failure to analyse participants in the group to which they were randomized?
Risk of bias judgement High
3.1 Were data for this outcome available for all, or nearly all, participants NI
randomized?
3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing N
outcome data?
Bias due to missing 3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NI
outcome data
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NI
true value?
Risk of bias judgement High
Bias in measurement of the 4.1 Was the method of measuring the outcome inappropriate? NI

outcome
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4.2 Could measurement or ascertainment of the outcome have differed between

intervention groups? PY
4.3 Were outcome assessors aware of the intervention received by study NA
participants?
4.4 If Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by
. . i NA
knowledge of intervention received?
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced
. : . NA
by knowledge of intervention received?
Risk of bias judgement High
5.1 Were the data that produced this result analysed in accordance with a pre-
specified analysis plan that was finalized before unblinded outcome data were NI
available for analysis?
5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time NI
Bias in selection of the points) within the outcome domain?
reported result
5.3 ... multiple eligible analyses of the data? NI

Risk of bias judgement Some concerns
Overall risk of bias Risk of bias judgement High
Study Nelson
Domain Signalling question Response Comments
Bias arising from the 1.1 Was the allocation sequence random? NI

randomization process
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1.2 Was the allocation sequence concealed until participants were enrolled and

“Patients were assigned

. . . PN randomly to one of two
assigned to interventions? »
treatment groups.
1.3 Did baseline differences between intervention groups suggest a problem with N
the randomization process?
Risk of bias judgement High
2.1.Were participants aware of their assigned intervention during the trial? PN
2.2.Were carers and people delivering the interventions aware of participants'
: . . . . PY
assigned intervention during the trial?
2.3.If Y/PY/NIto 2.1 or 2.2: Were there deviations from the intended intervention
. NI
that arose because of the experimental context?
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
Bias due to deviations from
intended interventions 2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?
2.6 Was an appropriate analysis used to estimate the effect of assignment to v
intervention?
2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) NA

of the failure to analyse participants in the group to which they were randomized?

Bias due to missing
outcome data

Risk of bias judgement Some concerns
3.1 Were data for this outcome available for all, or nearly all, participants %
randomized?

3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA
outcome data?

3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA

3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA

true value?
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Risk of bias judgement Low
4.1 Was the method of measuring the outcome inappropriate? N
4.2 Could measurement or ascertainment of the outcome have differed between PY
intervention groups?
4.3 Were outcome assessors aware of the intervention received by study NA
Bias in measurement of the | Participants?
outcome 4.4 1f Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by NA
knowledge of intervention received?
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced
. : . NA
by knowledge of intervention received?
Risk of bias judgement High
5.1 Were the data that produced this result analysed in accordance with a pre-
specified analysis plan that was finalized before unblinded outcome data were Y
available for analysis?
5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time PN
Bias in selection of the points) within the outcome domain?
reported result
5.3 ... multiple eligible analyses of the data? PN
Risk of bias judgement Low
Overall risk of bias Risk of bias judgement High
Study Pepe

62



Domain

Signalling question

Response

Comments

Bias arising from the
randomization process

“We randomly assigned

1.1 Was the allocation sequence random? PY patients to receive either
no PEEP (control) or
PEEP at a level of 8

1.2 Was the allocation sequence concealed until participants were enrolled and NI c¢cmH20 (early PEEP).

assigned to interventions? [...] Randqm permuted
blocks of size 4 were
used.”

1.3 Did baseline differences between intervention groups suggest a problem with N

the randomization process?

Bias due to deviations from
intended interventions

Risk of bias judgement Some concerns
2.1.Were participants aware of their assigned intervention during the trial? PN
2.2.Were carers and people delivering the interventions aware of participants'

: . . . . PY
assigned intervention during the trial?
2.3.If Y/PY/NIto 2.1 or 2.2: Were there deviations from the intended intervention

. NI

that arose because of the experimental context?
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?
2.6 Was an appropriate analysis used to estimate the effect of assignment to v
intervention?
2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) NA

of the failure to analyse participants in the group to which they were randomized?

Risk of bias judgement

Some concerns

Bias due to missing
outcome data

3.1 Were data for this outcome available for all, or nearly all, participants
randomized?

Y
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3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing

outcome data? NA
3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA
true value?
Risk of bias judgement Low
4.1 Was the method of measuring the outcome inappropriate? PN
4.2 Could measurement or ascertainment of the outcome have differed between PY
intervention groups?
4.3 Were outcome assessors aware of the intervention received by study NA
Bias in measurement of the | Participants?
outcome 4.4 1f Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by
. . i NA
knowledge of intervention received?
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced
. : . NA
by knowledge of intervention received?
Risk of bias judgement High
5.1 Were the data that produced this result analysed in accordance with a pre-
specified analysis plan that was finalized before unblinded outcome data were Y
available for analysis?
5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time PN
Bias in selection of the points) within the outcome domain?
reported result
5.3 ... multiple eligible analyses of the data? PN
Risk of bias judgement Low
Overall risk of bias Risk of bias judgement High
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Study Relax
Domain Signalling question Response Comments
“This was a randomized clinical trial
1.1 Was the allocation sequence random? Y conducted at the ICUs of 8 hospitals
in the Netherlands.”
“Patients were randomized in a 1:1
ratio to a lower or higher PEEP
strategy group. The local
investigators performed
randomization using a central,
1.2.Was the.allocatio.n sequence concealed until participants were enrolled and PY dedicated, password-protected,
Bias arising from the assigned to interventions? encrypted, web-based automated
randomization process randomization system (SSL-
encrypted website with ALEA
software, TenALEA Consortium).
Randomization was conducted using
random block sizes with a maximum
of 8 patients.”
1.3 Did baseline differences between intervention groups suggest a problem with N
the randomization process?
Risk of bias judgement Low
2.1.Were participants aware of their assigned intervention during the trial? PN
Bias due to deviations from | 2.2.Were carers and people delivering the interventions aware of participants' v
intended interventions assigned intervention during the trial?
2.3. If Y/PY/NI to 2.1 or 2.2: Were there deviations from the intended intervention PN

that arose because of the experimental context?
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2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?
“In all analyses, patients were
2.6 Was an appropriate analysis used to estimate the effect of assignment to analyzeq ac.cordlng to thelr
: . Y randomization group, with the
intervention? : ;
exception of those who withdrew
informed consent or were lost to
follow-up in the first 28 days.”
2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) NA
of the failure to analyse participants in the group to which they were randomized?
Risk of bias judgement Low
3.1 Were data for this outcome available for all, or nearly all, participants v
randomized?
3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA
outcome data?
Bias due to missing 3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
outcome data
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA
true value?
Risk of bias judgement Low
“An independent committee
oversaw conduct of the trial and
adverse events while remaining
4.1 Was the method of measuring the outcome inappropriate? N blind to the primary end point at 3
Bias in measurement of the predeﬁned time points’ and
outcome recommended the trial be
continued.”
4.2 Could measurement or ascertainment of the outcome have differed between PN

intervention groups?
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4.3 Were outcome assessors aware of the intervention received by study

participants? PY
4.4 If Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by

. . . PY
knowledge of intervention received?
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced PN

by knowledge of intervention received?

Risk of bias judgement

Some concerns

5.1 Were the data that produced this result analysed in accordance with a pre-

“The protocol has been published, 15
and the final protocol is available in
Online Resource 1. An updated
statistical analysis plan was written

spes:llfgid ?nraglsgls p}a‘r)l that was finalized before unblinded outcome data were Y be- fore closing the database; the
avarable 1o YIS final plan and a table describing the
changes to the original study design
Bias in selection of the are available in Online Resource 2.”
reported result 5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time
. L . PN
points) within the outcome domain?
5.3 ... multiple eligible analyses of the data? PN
Risk of bias judgement Low
Overall risk of bias Risk of bias judgement Some concerns
Study Vigil
Domain Signalling question Response Comments
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Bias arising from the
randomization process

“Forty-four trauma

1.1 Was the allocation sequence random? PY patients were randomized
to receive 5-cm H20

1.2 Was the allocation sequence concealed until participants were enrolled and NI PEEP (PEEP) or 0-cm

assigned to interventions? H20 PEEP (ZEEP).”

1.3 Did baseline differences between intervention groups suggest a problem with N

the randomization process?

Risk of bias judgement Some concerns
2.1.Were participants aware of their assigned intervention during the trial? PN
2.2.Were carers and people delivering the interventions aware of participants'
: . . . . PY
assigned intervention during the trial?
2.3.If Y/PY/NIto 2.1 or 2.2: Were there deviations from the intended intervention
. NI
that arose because of the experimental context?
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
Bias due to deviations from
intended interventions 2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?
2.6 Was an appropriate analysis used to estimate the effect of assignment to NI
intervention?
2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) NI
of the failure to analyse participants in the group to which they were randomized?
Risk of bias judgement High
3.1 Were data for this outcome available for all, or nearly all, participants %
randomized?
Bias due to missing 3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA
outcome data outcome data?
3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
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3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its

true value? NA
Risk of bias judgement Low
4.1 Was the method of measuring the outcome inappropriate? N
4.2 Could measurement or ascertainment of the outcome have differed between PY
intervention groups?
4.3 Were outcome assessors aware of the intervention received by study NA
Bias in measurement of the | Participants?
outcome 4.4 1f Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by NA
knowledge of intervention received?
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced
. . . NA
by knowledge of intervention received?
Risk of bias judgement High
5.1 Were the data that produced this result analysed in accordance with a pre-
specified analysis plan that was finalized before unblinded outcome data were Y
available for analysis?
5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time PN
Bias in selection of the points) within the outcome domain?
reported result
5.3 ... multiple eligible analyses of the data? PN
Risk of bias judgement Low
Overall risk of bias Risk of bias judgement High
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Study Weigelt
Domain Signalling question Response Comments
“This prospective
1.1 Was the allocation sequence random? NI randomized study was
designed to determine the
1.2 Was the allocation sequence concealed until participants were enrolled and PN ;E%C}E of et?lﬂY th;(lrapeutlc
. . . on the incidence
Bias arising from the assigned to interventions? and severity of ARDS.”
randomization process : — : : - ;
1.3 Did baseline differences between intervention groups suggest a problem with N
the randomization process?
Risk of bias judgement High
2.1.Were participants aware of their assigned intervention during the trial? PN
2.2.Were carers and people delivering the interventions aware of participants'
: . . . . PY
assigned intervention during the trial?
2.3.If Y/PY/NIto 2.1 or 2.2: Were there deviations from the intended intervention
. NI
that arose because of the experimental context?
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
Bias due to deviations from
intended interventions 2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA
between groups?
2.6 Was an appropriate analysis used to estimate the effect of assignment to PY
intervention?
2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) NA

of the failure to analyse participants in the group to which they were randomized?

Risk of bias judgement

Some concerns
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3.1 Were data for this outcome available for all, or nearly all, participants

randomized? Y
3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA
outcome data?
Bias due to missing 3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
outcome data
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA
true value?
Risk of bias judgement Low
4.1 Was the method of measuring the outcome inappropriate? N
4.2 Could measurement or ascertainment of the outcome have differed between PY
intervention groups?
4.3 Were outcome assessors aware of the intervention received by study NA
Bias in measurement of the | Participants?
outcome 4.4 If Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by
. . . NA
knowledge of intervention received?
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced
. . . NA
by knowledge of intervention received?
Risk of bias judgement High
5.1 Were the data that produced this result analysed in accordance with a pre-
specified analysis plan that was finalized before unblinded outcome data were NI
available for analysis?
5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time PN
Bias in selection of the points) within the outcome domain?
reported result
5.3 ... multiple eligible analyses of the data? PN

Risk of bias judgement

Some concerns
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Overall risk of bias Risk of bias judgement High
Study Zurich
Domain Signalling question Response Comments
“The patients were randomized
1.1 Was the allocation sequence random? N preoperatively on the basis of the
last digit of their clinical history
number; odd-numbered patients
1.2 Was the allocation sequence concealed until participants were enrolled and PN ;VEEePasm%ned to the ]gjroug re(:‘flving
; P assigned to interventions? » and even-numbered patients
Bias arising from the g to the group not receiving PEEP
randomization process (control group).”
1.3 Did baseline differences between intervention groups suggest a problem with N
the randomization process?
Risk of bias judgement High
2.1.Were participants aware of their assigned intervention during the trial? PN
2.2.Were carers and people delivering the interventions aware of participants'
: . . . . PY
assigned intervention during the trial?
Bias due to deviations from | 2.3. If Y/PY/NI to 2.1 or 2.2: Were there deviations from the intended intervention
. . . . NI
intended interventions that arose because of the experimental context?
2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome? NA
2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced NA

between groups?
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2.6 Was an appropriate analysis used to estimate the effect of assignment to
intervention?

2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result)
of the failure to analyse participants in the group to which they were randomized?

NA

Risk of bias judgement

Some concerns

3.1 Were data for this outcome available for all, or nearly all, participants

randomized? Y
3.2 If N/PN/NI to 3.1: Is there evidence that result was not biased by missing NA
outcome data?
Bias due to missing 3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value? NA
outcome data
3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its NA
true value?
Risk of bias judgement Low
4.1 Was the method of measuring the outcome inappropriate? PN
4.2 Could measurement or ascertainment of the outcome have differed between PY
intervention groups?
4.3 Were outcome assessors aware of the intervention received by study NA
Bias in measurement of the | Participants?
outcome 4.4 1f Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by NA
knowledge of intervention received?
4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced
. : . NA
by knowledge of intervention received?
Risk of bias judgement High
Bias in selection of the 5.1 Were the data that produced this result analysed in accordance with a pre-
specified analysis plan that was finalized before unblinded outcome data were PY

reported result

available for analysis?
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5.2 ... multiple eligible outcome measurements (e.g. scales, definitions, time

points) within the outcome domain? PN

5.3 ... multiple eligible analyses of the data? PN

Risk of bias judgement Low
Overall risk of bias Risk of bias judgement High
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Online Resource 6. Primary and Secondary Qutcomes

Table S8. Summary of main meta-analysis

Higher Relative effect
. . PEEP | Lower of higher Prediction 2 /0 2
Variable | Studies | N\ \yeital | PEEP | PEEP (95% | Interval 95% cry |1 (7®) | P(D)
or N) CI)
Primary outcome
Hospital 274/ 259/ 1.02 (0.89, a
mortality ? 15021 760 742 | 116) 1.02 0 0.62
Secondary outcomes
. 50.46 mmHg 50.46 mmHg (11.87,
PaO2/FiO2 8 1444 | 732 712 (33.93, 66.99) 89.04) 59 0.02
. 121/ 168/ 0.60 (0.40,
Hypoxemia 5 1320 667 653 0.92) 0.60 (-1.55, 2.75) 59 0.05
28/ 54/ 0.50 (0.32,
ARDS 6 1315 672 643 0.78) 0.50 (-0.26,1.26) 13 0.33
A-aDO: 4 164 | 39 84 E)l '1612) (312,11 62(:9.03,580) | 92 <0.01
101 88 8.46
Compliance 3 189 mL/cmH>0 8.46 mL/cmH>0? 0 0.82
(3.11,13.82)
. 65/ 74/ 1.02 (0.81,
Atelectasis 5 1255 632 623 1.28) 1.02 (0.38, 1.66) 11 0.34
38/ 52/ 0.78 (0.55, a
Barotrauma 7 1372 697 675 111 0.78 0 0.54
17/ 28/ 0.62 (0.32,
VAP 3 1188 601 537 1.23) 0.62 (-4.01, 5.25) 23 0.27
. 18/ 16/ 1.15(0.71, a
Hypotension | 5 283 141 142 1.84) 1.15 0 0.72
61 66 0.04 L/min/m? a
CI 3 127 (021, 0.29) 0.04 0 0.93
51 55 1.37 mmHg a
CVP 3 106 (0.38,2.37) 1.37 0 0.38
24-hour
. 81 520 26.47 mL (- 26.47 (-251.37,
postoperatlve 2 601 99.95, 152.89) | 304.31) 52 0.15
bleeding
PRBC 574 564 -0.38 units (- a
transfusion 3 1138 0.77,0.02) -0.38 0 0.77
Duration of 771 739 -0.03 (-0.27,
ventilation 10 1510 0.21) -0.03 (-1.68, 1.62) 65 <0.01
617 585 -1.00 days (-
ICU stay 4 1202 2.51,051) -1.00 (-3.20, 1.20) 6 0.37
. 629 616 -0.02 days (-
Hospital stay | 5 1245 0.69, 0.66) -0.02 (-1.53, 1.48) 26 0.25
. 194/ 172/ 1.09 (0.92, a
ICU mortality | 5 1073 546 527 1.28) 1.09 0 0.74
28-day 231/ 236/ 0.68 (0.33, :
mortality 3 1152 533 569 1.40) 0.68 (-12.89, 14.25) 89 <0.01
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Table S8 (continued)

Hisher Relative
PEgEP Lower effect of | Prediction
Variable | Studies N higher Interval (95% | I (%) p @)
(N/total PEEP
or N) PEEP CI)
(95% CI)

Abbreviations: N, number of patients; PEEP, positive end-expiratory pressure; CI, confidence interval; I2, I? test;
PaO2/FiOz, arterial partial pressure of oxygen to fraction of inspired oxygen ratio; A-aDOz, alveolar-arterial oxygen
pressure difference; VAP, ventilator-associated pneumonia; ARDS, acute respiratory distress syndrome; CI, cardiac
index; CVP, central venous pressure; PRBC, packed red blood cells; ICU, intensive care unit.

Total effect is expressed as risk ratio (Mantel-Haenszel method, random-effects) for hospital mortality, hypoxemia,
atelectasis, barotrauma, VAP, ARDS, hypotension, ICU mortality, 28-day mortality; mean difference (inverse
variance method, random-effects) for PaO2/FiO», compliance, cardiac index, CVP, postoperative bleeding, PRBC
transfusion, ICU stay, hospital stay; and standardized mean difference (inverse variance, random-effects) for A-aDO2
and duration of ventilation.

]2 and tau are zero.

Forest plots of other secondary outcomes

Abbreviations: A-aDOs, alveolar-arterial oxygen pressure difference; SD, standard deviation; IV, inverse variance; CI,
confidence interval; PEEP, positive end-expiratory pressure; M-H, Mantel-Haenszel; VAP, ventilator-associated
pneumonia; CI, cardiac index; CVP, central venous pressure; PRBC, packed red blood cell transfusion; ICU, intensive

care unit; ARDS, acute respiratory distress syndrome.



A-aDO2

Higher PEEP Lower PEEP Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Feeley 1975 10 22 12 102 35 13 23.6% -3.02[-4.22,-1.81] —
Koutsoukou 2006 100 41 11 87 40 10 25.5% 0.31[-0.55, 1.17] =
Lago Borges 2013 117 33 45 139 34 44  27.2% -0.65[-1.08, -0.22] -
Marvel 1986 168 10 12 203 10 17 23.7% -3.40[-4.60, -2.20] —
Total (95% CI) 80 84 100.0% -1.62[-3.12,-0.11] i
Heterogeneity: Tau? = 2.13; Chi? = 37.49, df = 3 (P < 0.00001); I> = 92% t t t

Test for overall effect: Z = 2.10 (P = 0.04)

4 2 0 2 4
Favours higher PEEP Favours lower PEEP
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Compliance

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Koutsoukou 2006 62 14 11 53 11 10 24.9% 9.00[-1.72,19.72] =
Lago Borges 2013 56 19 45 47 12 44 66.1%  9.00[2.41, 15.59] ——
Weigelt 1979 42 36 45 39 43 34 9.0% 3.00[-14.88, 20.88]
Total (95% ClI) 101 88 100.0% 8.46 [3.11, 13.82] ~al
Heterogeneity: Tau? = 0.00; Chi®* = 0.39, df = 2 (P = 0.82); I> = 0% — — t U
Test for overall effect: Z = 3.10 (P = 0.002) 20 10 0 10 20

Lower in higher PEEP Higher in higher PEEP
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Atelectasis

Higher PEEP Lower PEEP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Good 1979 9 10 12 14  44.3% 1.05 [0.78, 1.41]
Manzano 2008 12 64 17 63 11.8% 0.69 [0.36, 1.33] —
Michalopoulos 1998 2 21 2 22 1.5% 1.05[0.16, 6.77]
Pepe 1984 27 44 23 48 30.8% 1.28 [0.88, 1.87] T
Relax 2020 15 493 20 476 11.6% 0.72[0.38, 1.40] —
Total (95% ClI) 632 623 100.0% 1.02 [0.81, 1.28] <9
Total events 65 74
Heterogeneity: Tau? = 0.01; Chi? = 4.51,df = 4 (P = 0.34); I’ = 11% 012 015 2=

Test for overall effect: Z = 0.15 (P = 0.88)

Favours higher PEEP Favours lower PEE
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Tommaso Pettenuzzo
Atelectasis


Barotrauma

Higher PEEP Lower PEEP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Good 1979 0 10 0 14 Not estimable
Manzano 2008 1 64 5 63 2.8% 0.20 [0.02, 1.64]
Michalopoulos 1998 0 21 0 22 Not estimable
Nelson 1987 1 20 0 18 1.3% 2.71[0.12, 62.70] >
Pepe 1984 19 44 24 48  63.5% 0.86 [0.56, 1.34] ——
Relax 2020 12 493 19 476  24.4% 0.61[0.30, 1.24] —
Weigelt 1979 5 45 4 34 8.1% 0.94[0.27, 3.25] I
Total (95% CI) 697 675 100.0% 0.78 [0.55, 1.11] <@
Total events 38 52

Heterogeneity: Tau? = 0.00; Chi? = 3.10, df = 4 (P = 0.54); I = 0%

Test for overall effect: Z = 1.40 (P = 0.16)

0.05

0.2

5 20
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Tommaso Pettenuzzo
Barotrauma


Ventilator-associated pneumonia

Higher PEEP Lower PEEP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Manzano 2008 6 64 16 63 42.8% 0.37[0.15, 0.88] —a—
Pepe 1984 4 44 6 48 26.3% 0.73[0.22, 2.41] I
Relax 2020 7 493 6 476  30.9% 1.13[0.38, 3.33] —
Total (95% Cl) 601 587 100.0% 0.62 [0.32, 1.23] -
Total events 17 28
Heterogeneity: Tau? = 0.08; Chi® = 2.59,df = 2 (P = 0.27); I> = 23% t t t }
Test for overall effect: Z=1.36 (P = 0.17) 0.02 0.1 10 >0

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Ventilator-associated pneumonia


Hypotension

Higher PEEP Lower PEEP Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Feeley 1975 0 12 0 13 Not estimable
Good 1979 0 10 0 14 Not estimable
Lesur 2010 16 30 16 33  95.5% 1.10 [0.68, 1.79] . =
Pepe 1984 1 44 0 48 2.2% 3.27[0.14, 78.15]
Weigelt 1979 1 45 0 34 2.2% 2.28[0.10, 54.36]
Total (95% CI) 141 142 100.0% 1.15 [0.71, 1.84] > 2
Total events 18 16

e 2 _ . 2 _ _ 12 — 0o } + t }
Heterogeneity: Tau’ = 0.00; Chi* = 0.67,df =2 (P = 0.72); I° = 0% O.bl 0:1 1-0 1(-)0

Test for overall effect: Z = 0.56 (P = 0.57)

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Hypotension


Cardiac index

Favours lower PEEP Favours higher PEEP

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Collier 2002 3.1 0.86 40 3.1 0.64 44 59.6% 0.00[-0.33,0.33] —a—
Dyhr 2002 2.2 0.6 7 2.1 1.1 8 8.2% 0.10[-0.78, 0.98]
Holland 2007 3 0.6 14 29 0.6 14 32.2%  0.10 [-0.34, 0.54] L
Total (95% CI) 61 66 100.0% 0.04[-0.21, 0.29] ’
Heterogeneity: Tau? = 0.00; Chi? = 0.15,df = 2 (P = 0.93); I> = 0% _05 s 5 055 i
Test for overall effect: Z = 0.31 (P = 0.75) " y
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Tommaso Pettenuzzo
Cardiac index


Central venous pressure

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Dyhr 2002 13 11 7 9.7 7.1 8 1.1% 3.30[-6.22, 12.82]
Holland 2007 9 3 14 9 3 14 20.2% 0.00 [-2.22, 2.22] .
Lesur 2010 125 1.5 30 10.8 2.9 33 78.7%  1.70[0.57, 2.83] . B
Total (95% Cl) 51 55 100.0% 1.37 [0.38, 2.37] <o
Heterogeneity: Tau? = 0.00; Chi? = 1.95,df = 2 (P = 0.38); I> = 0% —iO _=5 5 é 110
Test for overall effect: Z = 2.70 (P = 0.007)

Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
Central venous pressure


Postoperative bleeding

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Collier 2002 703 395 40 587 392 44  34.2% 116.00 [-52.52, 284.52]
Zurich 1982 542 239 41 562 261 476 65.8% -20.00[-96.82, 56.82]
Total (95% CI) 81 520 100.0% 26.47 [-99.95, 152.89]

Heterogeneity: Tau? = 4783.35; Chi® = 2.07, df = 1 (P = 0.15); 1> = 52%

Test for overall effect: Z = 0.41 (P = 0.68) =500  -250 0 250 500

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Postoperative bleeding


PRBC transfusion

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl 1V, Random, 95% CI
Collier 2002 0.8 1.4 40 1.1 1.6 44  37.5% -0.30[-0.94, 0.34] —
Relax 2020 1.7 0.7 493 1 0 476 Not estimable
Zurich 1982 0.33 0.87 41 0.75 1.42 44 62.5% -0.42[-0.92,0.08] ——
Total (95% CI) 574 564 100.0% -0.38 [-0.77,0.02] ’
Heterogeneity: Tau? = 0.00; Chi? = 0.08,df = 1 (P = 0.77); 1> = 0% _52 _51 5 51 é

Test for overall effect: Z = 1.87 (P = 0.06)

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
PRBC transfusion


Duration of ventilation

Higher PEEP Lower PEEP Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Collier 2002 409.1 208.6 40 439.3 277.7 44 12.3% -0.12 [-0.55, 0.31] T
Feeley 1975 258 217 12 259 149 13 6.4% -0.01 [-0.79, 0.78] —
Good 1979 15.7 0.4 10 14.8 0.5 14 4.5% 1.88 [0.88, 2.88]
Lago Borges 2014 5.1 2.9 45 6.8 3.2 44  12.4% -0.55[-0.98, -0.13] L
Lesur 2010 9.2 8.8 30 9.2 8.5 33 10.9% 0.00 [-0.49, 0.49] . E—
Manzano 2008 5.8 6.8 64 6.5 6.2 63 14.2% -0.11 [-0.45, 0.24] —
Marvel 1986 9.3 0.6 12 0 0 0 Not estimable
Nelson 1987 5.3 5 20 3.4 3 18 8.2% 0.45 [-0.20, 1.09] S
Relax 2020 4.8 6.6 493 5.5 7.4 476 19.2% -0.10 [-0.23, 0.03] -]
Weigelt 1979 9.3 13 45 14 21.7 34 11.9% -0.27 [-0.72, 0.18] —
Total (95% CI) 771 739 100.0% -0.03[-0.27,0.21]

Heterogeneity: Tau? = 0.07; Chi? = 23.01, df = 8 (P = 0.003); I*> = 65%

Test for overall effect: Z = 0.24 (P = 0.81)

t t 1 t t
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Tommaso Pettenuzzo
Duration of ventilation


ICU stay

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Korovesi 2011 17.2 10.1 15 14.4 8.44 12 4.6% 2.80 [-4.19, 9.79]
Manzano 2008 10.5 9.8 64 123 11.4 63 15.5% -1.80[-5.50, 1.90] —
Relax 2020 7.2 10.3 493 8.1 11.5 476 78.4% -0.90[-2.28, 0.48] E )
Weigelt 1979 11.7 16.8 45 21 32.5 34 1.6% -9.30[-21.28, 2.68]
Total (95% ClI) 617 585 100.0% -1.00[-2.51,0.51] q
0

Heterogeneity: Tau? = 0.26; Chi® = 3.18, df = 3 (P = 0.37); I> = 6%

Test for overall effect: Z = 1.30 (P = 0.19)

-20

-10 10 20
Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
 ICU stay


Hospital stay

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Collier 2002 5.7 2.5 40 52 1.7 44  31.1% 0.50 [-0.42, 1.42] ‘II‘
Manzano 2008 19.5 18.2 64 26.3 22 63 0.9% -6.80[-13.83, 0.23]
Marvel 1986 8.8 0.5 12 89 0.4 15 62.2% -0.10[-0.45, 0.25] i
Nelson 1987 28 24 20 26 24 18 0.2% 2.00[-13.28,17.28]
Relax 2020 19 21.4 493 19.9 22.1 476 5.6% -0.90[-3.64, 1.84] 1
Total (95% Cl) 629 616 100.0% -0.02[-0.69, 0.66]

Heterogeneity: Tau? = 0.16; Chi? = 5.42, df = 4 (P = 0.25); I* = 26%
Test for overall effect: Z = 0.04 (P = 0.96)

* .

-0 -5 0 5 10
Lower in higher PEEP Higher in higher PEEP
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Tommaso Pettenuzzo
 Hospital stay


ICU mortality

Study or Subgroup

Higher PEEP
Total Events Total

Risk Ratio
Weight M-H, Random, 95% CI

Dyhr 2002
Feeley 1975
Korovesi 2011
Nelson 1987
Relax 2020

Total (95% Cl)
Total events

Heterogeneity: Tau® = 0.00; Chi® = 1.27,df = 3 (P = 0.74); I> = 0%
Test for overall effect: Z = 0.99 (P = 0.32)

7

12
15
20
492

546

Not estimable

2.17 [0.22, 20.94]

0.60[0.17, 2.18]
0.90 [0.26, 3.08]
1.10[0.93, 1.30]

1.09 [0.92, 1.28]

M-H, Random, 95% ClI

o+

Favours higher PEEP Favours lower PEEP


Tommaso Pettenuzzo
 ICU mortality


28-day mortality

Higher PEEP Lower PEEP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Lesur 2010 9 30 14 33 28.8% 0.71[0.36, 1.39] — &
Ma 2014 15 60 39 60 33.1% 0.38[0.24, 0.62] —
Relax 2020 207 493 183 476  38.1% 1.09 [0.94, 1.27]
Total (95% Cl) 583 569 100.0% 0.68 [0.33, 1.40] i
Total events 231 236
Heterogeneity: Tau? = 0.35; Chi* = 17.71, df = 2 (P = 0.0001); I = 89% 0 65 0=2 é 2=0
Test for overall effect: Z = 1.05 (P = 0.30) : |

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
28-day mortality


Online Resource 7. Funnel Plots

Abbreviations: SE, standard error; RR, risk ratio; MD, mean difference; SMD, standardized mean difference;
PaO2/FiOz, arterial partial pressure of oxygen to fraction of inspired oxygen ratio; A-aDOz, alveolar-arterial oxygen

pressure difference; ARDS, acute respiratory distress syndrome; ICU, intensive care unit.
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Hospital mortality
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Tommaso Pettenuzzo
Hospital mortality


Pa02/FiO2
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Tommaso Pettenuzzo
PaO2/FiO2


A-aDO2
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Tommaso Pettenuzzo
A-aDO2


Compliance
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Tommaso Pettenuzzo
Compliance


Hypoxemia
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Tommaso Pettenuzzo
Hypoxemia


Atelectasis

[a'4
[a'4
+Ln
+0
O
....................................... o,
LN
o
4N
o
=
&,
o
L2
prof
wn
I ] ] ] ]
I T T T T
o o o o

98


Tommaso Pettenuzzo
Atelectasis


Barotrauma
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Tommaso Pettenuzzo
Barotrauma
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Tommaso Pettenuzzo
Ventilator-associated pneumonia


ARDS

(a4
[a'4
10
LN
10
—
O 4
O O
O o
—
o
~
4
[qV]
8 1S
/EI\ O
wn
L 1 1 1
I T T T
o —

101


Tommaso Pettenuzzo
ARDS


Hypotension
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Tommaso Pettenuzzo
Hypotension


Cardiac index
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Tommaso Pettenuzzo
Cardiac index


Central venous pressure
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Tommaso Pettenuzzo
Central venous pressure


Postoperative bleeding
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Tommaso Pettenuzzo
Postoperative bleeding


Packed red blood cell transfusion
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Tommaso Pettenuzzo
Packed red blood cell transfusion


Duration of ventilation
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Tommaso Pettenuzzo
Duration of ventilation


ICU stay
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Tommaso Pettenuzzo
ICU stay
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Tommaso Pettenuzzo
Hospital stay


ICU mortality

x 10O
o | ON
LN
O
- .O |||||||||||||||||||||||||||||||||||||||||
4
O
O
1N
(@)
3
&
(@)]
°
o] A
() 4O
“ “ “ “ S
o —

110


Tommaso Pettenuzzo
ICU mortality


28-day mortality
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Tommaso Pettenuzzo
28-day mortality


Online Resource 8. Sensitivity Analyses

Sensitivity analyses: timing of measurement

Sensitivity analyses according to the different timing of measurement of the variables in the following studies: Korovesi (day 1 and day 5), Manzano (basal, 6 hours, and day 1),

and RELAX (after randomization, day 1, and day 2). Packed red blood cell transfusion became significantly lower in the higher PEEP group when considering this variable after

randomization in the RELAX study.

Abbreviations: PRBC, packed red blood cell; afterrand, after randomization; IV, inverse variance; CI, confidence interval; d1, day 1; d2, day 2; 6 h, 6 hours; d5, day 5.

Outcome or Subgroup
1.1 PRBC transfusion (relax_afterrand)
1.2 PRBC transfusion (relax_dl)

1.3 PRBC transfusion (relax_d2)

Outcome or Subgroup

1.4 PaO2/FiOz (korovesi_dl-manzano_basal-

relax_afterrand)

1.5 PaO2/FiOz (korovesi_dl-manzano_basal-

relax_dl)

Studies

Studies

Participants

1138

1138

1138

Participants

1444

1444

Statistical Method

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Statistical Method

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Effect Estimate

-0.39 [-0.64, -0.14]

-0.11 [-0.58, 0.36]

-0.13 [-0.41, 0.14]

Effect Estimate

28.60 [3.69, 53.50]

37.18 [17.84, 56.53]
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1.6 PaO2/FiOz (korovesi_dl-manzano_basal- 8

relax_d2)

1.7 PaO2/FiO> (korovesi_dl-manzano 6h- 8

relax_afterrand)
1.8 Pa02/FiOz (korovesi_dl-manzano 6h-relax_d1) 8
1.9 Pa02/FiOz (korovesi_dl-manzano 6h-relax_d2) 8

1.10 PaO2/FiOz (korovesi_dl-manzano dl- 8

relax_afterrand)

1.11 PaO2/FiOz (korovesi_dl-manzano dl1- 8
relax_dl)
1.12 PaO2/FiOz (korovesi_dl-manzano dl- 8
relax_d2)
1.13 PaO2/FiO: (korovesi_d5-manzano_basal- 8

relax_afterrand)

1.14 PaO2/FiOz (korovesi d5-manzano basal- 8
relax_dl)
1.15 PaO2/FiOz (korovesi d5-manzano basal- 8

relax_d2)

1444

1444

1444

1444

1444

1444

1444

1444

1444

1444

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

36.37[17.09, 55.66]

29.70 [4.84, 54.56]

38.95 [20.20, 57.70]

38.01 [19.22, 56.81]

33.94 [9.58, 58.29]

43.71 [26.22, 61.20]

42.56 [24.81, 60.31]

28.18 [3.27, 53.08]

36.82 [17.43, 56.20]

36.01 [16.70, 55.33]
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1.16 PaO2/FiO2 (korovesi_d5-manzano_6h-

relax_afterrand)

1.17 PaO2/FiOz (korovesi_d5-manzano 6h-

relax_dl)

1.18 PaO2/FiO2 (korovesi_d5-manzano_6h-

relax_d2)

1.19 PaO2/FiO2 (korovesi_d5-manzano_dl1-

relax_afterrand)

1.20 PaO2/Fi0O2 (korovesi_d5-manzano_dl1-

relax_dl)

1.21 PaO2/FiO2 (korovesi_d5-manzano_dl1-

relax_d2)

1.22 PaO2/Fi0O: (korovesi_dl)
1.21 PaO2/FiO: (korovesi_d5)
1.22 PaO2/Fi02 (manzano_basal)
1.23 PaO2/FiO2 (manzano_6h)
1.24 PaO2/FiO2 (manzano_d1)

1.25 PaO2/Fi0: (relax_afterrand)

1444

1444

1444

1444

1444

1444

1444

1444

1444

1444

1444

1444

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

29.28 [4.41, 54.14]

38.58 [19.78, 57.38]

37.65 [18.82, 56.49]

33.51[9.15, 57.88]

43.35 [25.80, 60.91]

42.22 [24.41, 60.02]

48.05 [31.50, 64.60]

47.68 [31.04, 64.32]

43.04 [24.13, 61.95]

44.98 [26.84, 63.12]

49.78 [33.24, 66.32]

38.26 [13.53, 62.99]
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1.26 PaO2/FiOz (relax_dl1) 8 1444 Mean Difference (IV, Random, 95% CI) 46.91 [29.19, 64.62]

1.27 PaO,/FiO: (relax_d2) 8 1444 Mean Difference (IV, Random, 95% CI) 45.79 [27.74, 63.85]

Sensitivity analyses: odds ratio

Sensitivity analyses according to the use of odds ratio instead of risk ratio as effect estimate in dichotomous variables. No difference with respect to the main meta-analyses was
observed.

Abbreviations: M-H, Mantel-Haenszel; CI, confidence interval; ARDS, acute respiratory distress syndrome; ICU, intensive care unit.

Outcome or Subgroup Studies Participants Statistical Method Effect Estimate
2.1 Hospital mortality 9 1502 Odds Ratio (M-H, Random, 95% CI) 1.03 [0.83, 1.29]
2.2 Hypoxemia 5 1320 Odds Ratio (M-H, Random, 95% CI) 0.43 [0.20, 0.94]
2.3 Atelectasis 5 1255 Odds Ratio (M-H, Random, 95% CI) 0.91[0.59, 1.40]
2.4 Barotrauma 7 1372 Odds Ratio (M-H, Random, 95% CI) 0.67[0.41, 1.10]
2.5 Ventilator-associated pneumonia 3 1188 Odds Ratio (M-H, Random, 95% CI) 0.60[0.27, 1.35]
2.6 ARDS 6 1315 Odds Ratio (M-H, Random, 95% CI) 0.40[0.23, 0.70]
2.7 Hypotension 5 283 Odds Ratio (M-H, Random, 95% CI) 1.39[0.56, 3.44]

2.8 ICU mortality 5 1073 Odds Ratio (M-H, Random, 95% CI) 1.1410.88, 1.47]



2.9 28-day mortality

Sensitivity analyses: without studies at high risk of bias

1152

Odds Ratio (M-H, Random, 95% CI)

0.5110.15, 1.77]

Sensitivity analyses after removing the studies at high risk of bias. Central venous pressure and the incidence of hypoxemia became not significantly different between the 2

groups. We observed a trend (p = 0.09) towards a significantly decreased duration of ventilation with higher PEEP.

Abbreviations: M-H, Mantel-Haenszel; CI, confidence interval; PaO2/FiO,, arterial partial pressure of oxygen to fraction of inspired oxygen ratio; IV, inverse variance; ARDS,

acute respiratory distress syndrome; CVP, central venous pressure; ICU, intensive care unit.

Outcome or Subgroup

3.1 Hospital mortality

3.2 PaO2/FiO:

3.3 Hypoxemia

3.4 Atelectasis

3.5 Barotrauma

3.6 Ventilator-associated pneumonia
3.7 ARDS

3.8 Cardiac index

3.9CVP

Participants

1235

1334

1096

1096

1096

1096

1096

112

91

Statistical Method
Risk Ratio (M-H, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Effect Estimate

1.0710.93, 1.24]

56.55 [42.12, 70.98]

0.57[0.23, 1.37]

0.71[0.45, 1.13]

0.5410.28, 1.07]

0.61[0.21, 1.83]

0.35[0.16, 0.78]

0.04 [-0.23, 0.30]

1.13 [-0.44, 2.70]
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3.10 Duration of ventilation

3.11 ICU stay

3.12 Hospital stay

3.13 ICU mortality

3.14 28-day mortality

1243

1123

1180

995

1152

Std. Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

-0.10 [-0.21, 0.01]

-0.88 [-2.15, 0.38]

-0.73 [-3.21, 1.74]
1.090.92, 1.28]

0.68 [0.33, 1.40]
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Forest plots of sensitivity analyses

Sensitivity analysis (timing of measurement)

Packed red blood cell transfusion (relax_afterrand)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Collier 2002 0.8 1.4 40 1.1 1.6 44 14.8% -0.30[-0.94, 0.34] e — p—
Relax 2020 23 2.2 493 2.7 2.8 476 60.5% -0.40[-0.72,-0.08] —i—
Zurich 1982 0.33 0.87 41 0.75 1.42 44 24.7% -0.42[-0.92, 0.08] I —
Total (95% CI) 574 564 100.0% -0.39 [-0.64, -0.14] S
Heterogeneity: Tau? = 0.00; Chi? = 0.09, df = 2 (P = 0.95); I = 0% _52 _51 0 51 é

Test for overall effect: Z = 3.09 (P = 0.002)

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Packed red blood cell transfusion (relax_afterrand)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)

Tommaso Pettenuzzo
Forest plots of sensitivity analyses


Sensitivity analysis (timing of measurement)

Packed red blood cell transfusion (relax_d1)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl 1V, Random, 95% CI
Collier 2002 0.8 1.4 40 1.1 1.6 44  24.6% -0.30[-0.94, 0.34]
Relax 2020 1.5 0.7 493 1.3 0.7 476 45.2% 0.20[0.11, 0.29] [ |
Zurich 1982 0.33 0.87 41 0.75 1.42 44  30.2% -0.42[-0.92, 0.08]
Total (95% CI) 574 564 100.0% -0.11[-0.58,0.36]

Heterogeneity: Tau? = 0.12; Chi? = 7.92, df = 2 (P = 0.02); I> = 75%
Test for overall effect: Z = 0.46 (P = 0.64)

-2 -1 0 1 2
Favours higher PEEP Favours lower PEEP
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Packed red blood cell transfusion (relax_d1)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

Packed red blood cell transfusion (relax_d2)

SD Total Mean

Lower PEEP
SD Total Weight

Mean Difference
IV, Random, 95% ClI

Mean Difference
IV, Random, 95% ClI

Higher PEEP
Study or Subgroup Mean
Collier 2002 0.8 1.4 40
Relax 2020 1.3 0.7 493
Zurich 1982 0.33 0.87 41

Total (95% CI) 574

1.1 1.6 44 14.7%
1.3 0.7 476 63.8%
0.75 1.42 44 21.5%

564 100.0%

Heterogeneity: Tau? = 0.03; Chi? = 3.42,df = 2 (P = 0.18); I> = 41%

Test for overall effect: Z = 0.95 (P = 0.34)

-0.30[-0.94, 0.34]
0.00 [-0.09, 0.09]
-0.42 [-0.92, 0.08]

-0.13 [-0.41, 0.14]

-2 -1 0 1
Favours higher PEEP Favours lower PEEP

2
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Tommaso Pettenuzzo
Packed red blood cell transfusion (relax_d2)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

PaO2/FiO2 (korovesi_dl-manzano_basal-relax_afterrand)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 8.9% -30.00[-90.75, 30.75]
Korovesi 2011 481 90 15 442 79 12 8.4% 39.00 [-24.81, 102.81]
Koutsoukou 2006 409 65 11 437 74 10 9.1% -28.00 [-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 13.5% 58.00 [21.61, 94.39] I
Lesur 2010 293 135 30 228 67 33  10.1% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 18.1% 62.00 [49.33, 74.67] —
Manzano 2008 392 104 64 375 79 63 14.4% 17.00[-15.09, 49.09] I
Relax 2020 230 140 493 216 124 476 17.5% 14.00 [-2.64, 30.64] T
Total (95% CI) 732 712 100.0% 28.60 [3.69, 53.50] ~al—
Heterogeneity: Tau? = 851.49; Chi? = 34.77, df = 7 (P < 0.0001); I = 80% _1100 _%0 ) 510

Test for overall effect: Z = 2.25 (P = 0.02)

Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
PaO2/FiO2 (korovesi_d1-manzano_basal-relax_afterrand)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

Pa02/FiO2 (korovesi_d1-manzano_basal-relax_d1)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 7.1% -30.00 [-90.75, 30.75]
Korovesi 2011 481 90 15 442 79 12 6.6% 39.00 [-24.81, 102.81]
Koutsoukou 2006 409 65 11 437 74 10 7.3% -28.00[-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 13.0% 58.00 [21.61, 94.39] I
Lesur 2010 293 135 30 228 67 33 8.5% 65.00([11.56, 118.44]
Ma 2014 196 45 60 134 22 60 21.8% 62.00 [49.33, 74.67] —a—
Manzano 2008 392 104 64 375 79 63 14.5% 17.00[-15.09, 49.09] I
Relax 2020 272 126 493 226 101 476 21.2% 46.00 [31.65, 60.35] —
Total (95% CI) 732 712 100.0% 37.18 [17.84, 56.53] -
Heterogeneity: Tau? = 405.32; Chi? = 21.56, df = 7 (P = 0.003); I> = 68% _1100 _%0 ) 510 1(1)0

Test for overall effect: Z = 3.77 (P = 0.0002)

Favours lower PEEP Favours higher PEEP

122
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PaO2/FiO2 (korovesi_d1-manzano_basal-relax_d1)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

PaO2/FiO2 (korovesi_dl-manzano_basal-relax_d2)

Higher PEEP Lower PEEP Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI
Holland 2007 307 82 14 337 82 14 7.1% -30.00 [-90.75, 30.75]
Korovesi 2011 481 90 15 442 79 12 6.6% 39.00 [-24.81, 102.81]
Koutsoukou 2006 409 65 11 437 74 10 7.2% -28.00[-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 12.9% 58.00 [21.61, 94.39] —
Lesur 2010 293 135 30 228 67 33 8.4% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 21.7% 62.00 [49.33, 74.67] ——
Manzano 2008 392 104 64 375 79 63 14.4% 17.00[-15.09, 49.09] —_
Relax 2020 250 113 493 208 96 476 21.6% 42.00 [28.81, 55.19] ——
Total (95% CI) 732 712 100.0% 36.37 [17.09, 55.66] -

PP 2 _ . 2 _ _ 2 o ! ! ! |
Heterogeneity: Tau® = 403.81; Chi* = 22.34,df = 7 (P = 0.002); I = 69% _1-00 —.'%:0 ) 5-0 160

Test for overall effect: Z = 3.70 (P = 0.0002)

Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
PaO2/FiO2 (korovesi_d1-manzano_basal-relax_d2)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

PaO2/FiO2 (korovesi_dl-manzano_6h-relax_afterrand)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 9.0% -30.00 [-90.75, 30.75]
Korovesi 2011 481 90 15 442 79 12 8.5% 39.00 [-24.81, 102.81]
Koutsoukou 2006 409 65 11 437 74 10 9.1% -28.00 [-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 13.6% 58.00 [21.61, 94.39] I
Lesur 2010 293 135 30 228 67 33  10.2% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 18.3% 62.00 [49.33, 74.67] —
Manzano 2008 356 100 64 332 108 63 13.7% 24.00[-12.21, 60.21] N e E—
Relax 2020 230 140 493 216 124 476 17.7% 14.00 [-2.64, 30.64] T
Total (95% CI) 732 712 100.0% 29.70 [4.84, 54.56] i
Heterogeneity: Tau? = 836.73; Chi? = 33.48, df = 7 (P < 0.0001); I = 79% _1500 _%0 5 550 1(5)0

Test for overall effect: Z = 2.34 (P = 0.02)

Favours lower PEEP Favours higher PEEP
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PaO2/FiO2 (korovesi_d1-manzano_6h-relax_afterrand)
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Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

Pa02/FiO2 (korovesi_dl-manzano_6h-relax_d1)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 6.9% -30.00 [-90.75, 30.75]
Korovesi 2011 481 90 15 442 79 12 6.5% 39.00 [-24.81, 102.81]
Koutsoukou 2006 409 65 11 437 74 10 7.1% -28.00[-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 13.0% 58.00 [21.61, 94.39] I
Lesur 2010 293 135 30 228 67 33 8.3% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 22.9% 62.00 [49.33, 74.67] ——
Manzano 2008 356 100 64 332 108 63 13.1% 24.00[-12.21, 60.21] N e E—
Relax 2020 272 126 493 226 101 476 22.2% 46.00 [31.65, 60.35] —=
Total (95% CI) 732 712 100.0%  38.95 [20.20, 57.70] -
Heterogeneity: Tau? = 358.05; Chi? = 19.52, df = 7 (P = 0.007); I> = 64% _1100 _%0 ) 510 1(1)0

Test for overall effect: Z = 4.07 (P < 0.0001)

Favours lower PEEP Favours higher PEEP
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PaO2/FiO2 (korovesi_d1-manzano_6h-relax_d1)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

Pa02/FiO2 (korovesi_dl-manzano_6h-relax_d2)

Higher PEEP Lower PEEP Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 6.9% -30.00 [-90.75, 30.75]
Korovesi 2011 481 90 15 442 79 12 6.5% 39.00 [-24.81, 102.81]
Koutsoukou 2006 409 65 11 437 74 10 7.1% -28.00[-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 13.0% 58.00 [21.61, 94.39] I
Lesur 2010 293 135 30 228 67 33 8.3% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 22.7% 62.00 [49.33, 74.67] —a—
Manzano 2008 356 100 64 332 108 63 13.0% 24.00[-12.21, 60.21] N e E—
Relax 2020 250 113 493 208 96 476 22.5% 42.00 [28.81, 55.19] ——
Total (95% CI) 732 712 100.0%  38.01[19.22, 56.81] -

Fren 2 _ . 2 _ _ _ L2 0, Il 1 1 1
Heterogeneity: Tau’ = 363.63; Chi® = 20.46, df = 7 (P = 0.005); I° = 66% 100 -5 5 =0 100

Test for overall effect: Z = 3.96 (P < 0.0001)

Favours lower PEEP Favours higher PEEP
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PaO2/FiO2 (korovesi_d1-manzano_6h-relax_d2)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

PaO2/FiO2 (korovesi_dl-manzano_d1-relax_afterrand)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 8.8% -30.00[-90.75, 30.75]
Korovesi 2011 481 90 15 442 79 12 8.3% 39.00 [-24.81, 102.81]
Koutsoukou 2006 409 65 11 437 74 10 8.9% -28.00 [-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 13.5% 58.00 [21.61, 94.39] I
Lesur 2010 293 135 30 228 67 33  10.0% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 18.4% 62.00 [49.33, 74.67] —
Manzano 2008 362 101 64 309 86 63 14.4% 53.00 [20.39, 85.61] L
Relax 2020 230 140 493 216 124 476 17.7% 14.00 [-2.64, 30.64] T
Total (95% CI) 732 712 100.0% 33.94 [9.58, 58.29] ~al—
Heterogeneity: Tau? = 798.91; Chi? = 32.94, df = 7 (P < 0.0001); I = 79% _1=00 _%0 5 5=0 1(=)0

Test for overall effect: Z = 2.73 (P = 0.006)

Favours lower PEEP Favours higher PEEP
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PaO2/FiO2 (korovesi_d1-manzano_d1-relax_afterrand)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

Pa02/FiO2 (korovesi_dl-manzano_d1-relax_d1)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 6.4% -30.00 [-90.75, 30.75]
Korovesi 2011 481 90 15 442 79 12 5.9% 39.00[-24.81, 102.81]
Koutsoukou 2006 409 65 11 437 74 10 6.5% -28.00 [-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 12.5% 58.00 [21.61, 94.39] I
Lesur 2010 293 135 30 228 67 33 7.7% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 23.9% 62.00 [49.33, 74.67] —a—
Manzano 2008 362 101 64 309 86 63  14.0% 53.00 [20.39, 85.61] L
Relax 2020 272 126 493 226 101 476 23.1% 46.00 [31.65, 60.35] —
Total (95% CI) 732 712 100.0% 43.71[26.22, 61.20] D
Heterogeneity: Tau? = 291.19; Chi? = 17.42, df = 7 (P = 0.01); I* = 60% —5o +5 5 = 50

Test for overall effect: Z = 4.90 (P < 0.00001)

Favours lower PEEP Favours higher PEEP
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PaO2/FiO2 (korovesi_d1-manzano_d1-relax_d1)
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Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

Pa02/FiO2 (korovesi_dl-manzano_d1-relax_d2)

Higher PEEP Lower PEEP Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI
Holland 2007 307 82 14 337 82 14 6.5% -30.00 [-90.75, 30.75]
Korovesi 2011 481 90 15 442 79 12 6.0% 39.00[-24.81, 102.81]
Koutsoukou 2006 409 65 11 437 74 10 6.6% -28.00 [-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 12.6% 58.00 [21.61, 94.39] —
Lesur 2010 293 135 30 228 67 33 7.8% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 23.4% 62.00 [49.33, 74.67] ——
Manzano 2008 362 101 64 309 86 63  14.0% 53.00 [20.39, 85.61] L —
Relax 2020 250 113 493 208 96 476 23.2% 42.00 [28.81, 55.19] ——
Total (95% CI) 732 712 100.0% 42.56 [24.81, 60.31] B

PP 2 _ . 2 _ _ 2 o ! ! ! |
Heterogeneity: Tau® = 308.74; Chi’* = 18.68, df = 7 (P = 0.009); I° = 63% _1-00 —.'%:0 ) 5-0 160

Test for overall effect: Z = 4.70 (P < 0.00001)

Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
PaO2/FiO2 (korovesi_d1-manzano_d1-relax_d2)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

PaO2/FiO2 (korovesi_d5-manzano_basal-relax_afterrand)

Higher PEEP Lower PEEP Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 8.9% -30.00 [-90.75, 30.75]
Korovesi 2011 441 97 15 407 71 12 8.5% 34.00[-29.43, 97.43]
Koutsoukou 2006 409 65 11 437 74 10 9.1% -28.00[-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 13.5% 58.00 [21.61, 94.39] I
Lesur 2010 293 135 30 228 67 33  10.1% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 18.1%  62.00 [49.33, 74.67] —
Manzano 2008 392 104 64 375 79 63 14.4% 17.00 [-15.09, 49.09] —_—T
Relax 2020 230 140 493 216 124 476 17.5% 14.00 [-2.64, 30.64] T
Total (95% CI) 732 712 100.0% 28.18 [3.27, 53.08] -

PP 2 _ . 2 _ 12 o, ! ! ! |
Heterogeneity: Tau’ = 852.22; Chi® = 34.80, df = 7 (P < 0.0001); I = 80% _1-00 —éO ) 5-0 160

Test for overall effect: Z = 2.22 (P = 0.03)

Favours lower PEEP Favours higher PEEP
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PaO2/FiO2 (korovesi_d5-manzano_basal-relax_afterrand)
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Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

Pa02/FiO2 (korovesi_dS-manzano_basal-relax_d1)

Higher PEEP Lower PEEP Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 7.1% -30.00 [-90.75, 30.75]
Korovesi 2011 441 97 15 407 71 12 6.7% 34.00 [-29.43, 97.43]
Koutsoukou 2006 409 65 11 437 74 10 7.3% -28.00 [-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 13.0% 58.00 [21.61, 94.39] I
Lesur 2010 293 135 30 228 67 33 8.5% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 21.7%  62.00 [49.33, 74.67] —a—
Manzano 2008 392 104 64 375 79 63 14.5% 17.00 [-15.09, 49.09] —_—T
Relax 2020 272 126 493 226 101 476 21.2%  46.00[31.65, 60.35] —
Total (95% CI) 732 712 100.0% 36.82[17.43, 56.20] -

PP 2 _ . 2 _ _ 2 0 ! ! ! |
Heterogeneity: Tau® = 408.54; Chi’* = 21.68, df = 7 (P = 0.003); I° = 68% _1-00 —éO ) 5-0 160

Test for overall effect: Z = 3.72 (P = 0.0002)

Favours lower PEEP Favours higher PEEP
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PaO2/FiO2 (korovesi_d5-manzano_basal-relax_d1)
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Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

Pa02/FiO2 (korovesi_dS-manzano_basal-relax_d2)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 7.1% -30.00 [-90.75, 30.75]
Korovesi 2011 441 97 15 407 71 12 6.7% 34.00[-29.43, 97.43]
Koutsoukou 2006 409 65 11 437 74 10 7.3% -28.00[-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 12.9% 58.00 [21.61, 94.39] e —
Lesur 2010 293 135 30 228 67 33 8.4% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 21.7%  62.00 [49.33, 74.67] —a—
Manzano 2008 392 104 64 375 79 63 14.4% 17.00 [-15.09, 49.09] —T
Relax 2020 250 113 493 208 96 476 21.5%  42.00[28.81, 55.19] —
Total (95% Cl) 732 712 100.0% 36.01[16.70, 55.33] -
Heterogeneity: Tau? = 406.40; Chi? = 22.44, df = 7 (P = 0.002); I> = 69% _1500 —éO 5 550 160

Test for overall effect: Z = 3.65 (P = 0.0003)

Favours lower PEEP Favours higher PEEP
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Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

PaO2/FiO2 (korovesi_d5-manzano_6h-relax_afterrand)

Higher PEEP Lower PEEP Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 8.9% -30.00 [-90.75, 30.75]
Korovesi 2011 441 97 15 407 71 12 8.5% 34.00[-29.43, 97.43]
Koutsoukou 2006 409 65 11 437 74 10 9.1% -28.00[-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 13.6% 58.00 [21.61, 94.39] I
Lesur 2010 293 135 30 228 67 33  10.2% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 18.3%  62.00 [49.33, 74.67] —e
Manzano 2008 356 100 64 332 108 63 13.6% 24.00[-12.21, 60.21] e
Relax 2020 230 140 493 216 124 476 17.7% 14.00 [-2.64, 30.64] T
Total (95% CI) 732 712 100.0% 29.28 [4.41, 54.14] i

PP 2 _ . 2 _ 12 o, ! ! ! |
Heterogeneity: Tau® = 837.74; Chi* = 33.53, df = 7 (P < 0.0001); I* = 79% _1-00 —éO ) 5-0 160

Test for overall effect: Z = 2.31 (P = 0.02)

Favours lower PEEP Favours higher PEEP
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Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

Pa02/FiO2 (korovesi_dS-manzano_6h-relax_d1)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 7.0% -30.00 [-90.75, 30.75]
Korovesi 2011 441 97 15 407 71 12 6.5% 34.00[-29.43, 97.43]
Koutsoukou 2006 409 65 11 437 74 10 7.1% -28.00 [-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 13.0% 58.00 [21.61, 94.39] I
Lesur 2010 293 135 30 228 67 33 8.3% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 22.8%  62.00[49.33, 74.67] —a—
Manzano 2008 356 100 64 332 108 63 13.1% 24.00[-12.21, 60.21] —_1T
Relax 2020 272 126 493 226 101 476 22.2%  46.00[31.65, 60.35] —a
Total (95% CI) 732 712 100.0% 38.58 [19.78,57.38] -
Heterogeneity: Tau? = 361.62; Chi®> = 19.65, df = 7 (P = 0.006); I*> = 64% _1500 —éO 5 550 160

Test for overall effect: Z = 4.02 (P < 0.0001)

Favours lower PEEP Favours higher PEEP

134


Tommaso Pettenuzzo
PaO2/FiO2 (korovesi_d5-manzano_6h-relax_d1)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

Pa02/FiO2 (korovesi_dS-manzano_6h-relax_d2)

Higher PEEP Lower PEEP Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 7.0% -30.00 [-90.75, 30.75]
Korovesi 2011 441 97 15 407 71 12 6.5% 34.00 [-29.43, 97.43]
Koutsoukou 2006 409 65 11 437 74 10 7.1% -28.00 [-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 13.0% 58.00 [21.61, 94.39] I
Lesur 2010 293 135 30 228 67 33 8.3% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 22.6%  62.00[49.33, 74.67] —a—
Manzano 2008 356 100 64 332 108 63 13.0% 24.00[-12.21, 60.21] —_1T
Relax 2020 250 113 493 208 96 476 22.4%  42.00[28.81, 55.19] ——
Total (95% CI) 732 712 100.0% 37.65[18.82, 56.49] e

PP 2 _ . 2 _ _ 2 o ! ! ! |
Heterogeneity: Tau’ = 366.52; Chi’* = 20.57, df = 7 (P = 0.004); I° = 66% _1-00 —éO ) 5-0 160

Test for overall effect: Z = 3.92 (P < 0.0001)

Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
PaO2/FiO2 (korovesi_d5-manzano_6h-relax_d2)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

PaO2/FiO2 (korovesi_d5-manzano_d1-relax_afterrand)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 8.8% -30.00 [-90.75, 30.75]
Korovesi 2011 441 97 15 407 71 12 8.4% 34.00[-29.43, 97.43]
Koutsoukou 2006 409 65 11 437 74 10 8.9% -28.00[-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 13.5% 58.00 [21.61, 94.39] I
Lesur 2010 293 135 30 228 67 33  10.0% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 18.4%  62.00 [49.33, 74.67] —
Manzano 2008 362 101 64 309 86 63 14.3% 53.00 [20.39, 85.61] I —
Relax 2020 230 140 493 216 124 476 17.7% 14.00 [-2.64, 30.64] T
Total (95% CI) 732 712 100.0% 33.51 [9.15, 57.88] ~ll—
Heterogeneity: Tau? = 800.47; Chi? = 33.00, df = 7 (P < 0.0001); I> = 79% _1500 —éO 5 550 160

Test for overall effect: Z = 2.70 (P = 0.007)

Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
PaO2/FiO2 (korovesi_d5-manzano_d1-relax_afterrand)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

Pa02/FiO2 (korovesi_dS-manzano_d1-relax_d1)

Higher PEEP Lower PEEP Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 6.4% -30.00 [-90.75, 30.75]
Korovesi 2011 441 97 15 407 71 12 6.0% 34.00 [-29.43, 97.43]
Koutsoukou 2006 409 65 11 437 74 10 6.5% -28.00[-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 12.5% 58.00 [21.61, 94.39] I
Lesur 2010 293 135 30 228 67 33 7.7% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 23.8%  62.00[49.33, 74.67] ——
Manzano 2008 362 101 64 309 86 63  14.0% 53.00 [20.39, 85.61] I —
Relax 2020 272 126 493 226 101 476 23.0%  46.00[31.65, 60.35] —e
Total (95% CI) 732 712 100.0% 43.35[25.80, 60.91] -

PP 2 _ . 2 _ _ 12 o ! ! ! |
Heterogeneity: Tau® = 295.15; Chi* = 17.57,df = 7 (P = 0.01); I° = 60% _1-00 —éO ) 5-0 160

Test for overall effect: Z = 4.84 (P < 0.00001)

Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
PaO2/FiO2 (korovesi_d5-manzano_d1-relax_d1)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

Pa02/FiO2 (korovesi_dS-manzano_d1-relax_d2)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 6.5% -30.00[-90.75, 30.75]
Korovesi 2011 441 97 15 407 71 12 6.1% 34.00[-29.43, 97.43]
Koutsoukou 2006 409 65 11 437 74 10 6.6% -28.00[-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 12.6% 58.00 [21.61, 94.39] e —
Lesur 2010 293 135 30 228 67 33 7.8% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 23.3%  62.00 [49.33, 74.67] —a—
Manzano 2008 362 101 64 309 86 63  14.0% 53.00 [20.39, 85.61] —_—
Relax 2020 250 113 493 208 96 476 23.1%  42.00[28.81, 55.19] —a—
Total (95% CI) 732 712 100.0% 42.22 [24.41, 60.02] ’
Heterogeneity: Tau? = 311.99; Chi? = 18.81, df = 7 (P = 0.009); I> = 63% _1500 —éO 5 550 160

Test for overall effect: Z = 4.65 (P < 0.00001)

Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
PaO2/FiO2 (korovesi_d5-manzano_d1-relax_d2)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

PaO2/FiO2 (korovesi_d1)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI
Holland 2007 307 82 14 337 82 14 5.9% -30.00[-90.75, 30.75]
Korovesi 2011 481 90 15 442 79 12 5.5% 39.00 [-24.81, 102.81]
Koutsoukou 2006 409 65 11 437 74 10 6.1% -28.00[-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 12.1% 58.00 [21.61, 94.39] —
Lesur 2010 293 135 30 228 67 33 7.2% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 24.8% 62.00 [49.33, 74.67] —a—
Manzano 2008 359 104 64 301 84 63  13.5% 58.00 [25.15, 90.85] e —
Relax 2020 248 112 493 190 84 476 24.9% 58.00 [45.56, 70.44] -
Total (95% CI) 732 712 100.0%  48.05 [31.50, 64.60] P
Heterogeneity: Tau? = 245.50; Chi?> = 16.63, df = 7 (P = 0.02); I> = 58% _1500 —éO S 550 160

Test for overall effect: Z = 5.69 (P < 0.00001)

Favours lower PEEP Favours higher PEEP

139


Tommaso Pettenuzzo
PaO2/FiO2 (korovesi_d1)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

PaO2/FiO2 (korovesi_d5)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 6.0% -30.00[-90.75, 30.75]
Korovesi 2011 441 97 15 407 71 12 5.6% 34.00 [-29.43, 97.43]
Koutsoukou 2006 409 65 11 437 74 10 6.1% -28.00[-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 12.1% 58.00 [21.61, 94.39] e —
Lesur 2010 293 135 30 228 67 33 7.3% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 24.7%  62.00 [49.33, 74.67] —a
Manzano 2008 359 104 64 301 84 63 13.6% 58.00 [25.15, 90.85] L —
Relax 2020 248 112 493 190 84 476 24.8% 58.00 [45.56, 70.44] -
Total (95% CI) 732 712 100.0% 47.68 [31.04, 64.32] ‘
Heterogeneity: Tau? = 250.32; Chi? = 16.82, df = 7 (P = 0.02); I*> = 58% _1500 —éO 5 550 160

Test for overall effect: Z = 5.62 (P < 0.00001)

Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
PaO2/FiO2 (korovesi_d5)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

PaO2/FiO2 (manzano_basal)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 6.9% -30.00[-90.75, 30.75]
Korovesi 2011 498 75 15 420 73 12 7.7% 78.00[21.91, 134.09]
Koutsoukou 2006 409 65 11 437 74 10 7.0% -28.00[-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 12.7% 58.00 [21.61, 94.39] e —
Lesur 2010 293 135 30 228 67 33 8.2% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 21.6%  62.00[49.33, 74.67] —a—
Manzano 2008 392 104 64 375 79 63 14.2% 17.00 [-15.09, 49.09] —T
Relax 2020 248 112 493 190 84 476 21.7% 58.00 [45.56, 70.44] -
Total (95% CI) 732 712 100.0% 43.04 [24.13, 61.95] ’
Heterogeneity: Tau? = 389.19; Chi? = 22.49, df = 7 (P = 0.002); I> = 69% _1500 —éO 5 550 160

Test for overall effect: Z = 4.46 (P < 0.00001)

Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
PaO2/FiO2 (manzano_basal)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

Pa02/FiO2 (manzano_6h)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 6.6% -30.00[-90.75, 30.75]
Korovesi 2011 498 75 15 420 73 12 7.4% 78.00[21.91, 134.09]
Koutsoukou 2006 409 65 11 437 74 10 6.8% -28.00[-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 12.6% 58.00 [21.61, 94.39] I
Lesur 2010 293 135 30 228 67 33 8.0% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 22.9%  62.00 [49.33, 74.67] ——
Manzano 2008 356 100 64 332 108 63 12.7% 24.00[-12.21, 60.21] —_1T—
Relax 2020 248 112 493 190 84 476 23.0% 58.00 [45.56, 70.44] —a—
Total (95% CI) 732 712 100.0% 44.98 [26.84, 63.12] P

Heterogeneity: Tau? = 332.89; Chi® = 19.92, df = 7 (P = 0.006); I*> = 65%
Test for overall effect: Z = 4.86 (P < 0.00001)

-100 -50 0 50 100
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Tommaso Pettenuzzo
PaO2/FiO2 (manzano_6h)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

Pa02/FiO2 (manzano_d1)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 5.9% -30.00 [-90.75, 30.75]
Korovesi 2011 498 75 15 420 73 12 6.7% 78.00[21.91, 134.09]
Koutsoukou 2006 409 65 11 437 74 10 6.0% -28.00[-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 12.0% 58.00 [21.61, 94.39] e —
Lesur 2010 293 135 30 228 67 33 7.2% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 24.3%  62.00[49.33, 74.67] —a
Manzano 2008 362 101 64 309 86 63 13.5% 53.00 [20.39, 85.61] L
Relax 2020 248 112 493 190 84 476 24.5% 58.00 [45.56, 70.44] -
Total (95% CI) 732 712 100.0% 49.78 [33.24, 66.32] ‘
Heterogeneity: Tau? = 250.60; Chi? = 16.94, df = 7 (P = 0.02); I*> = 59% _1500 —éO 5 550 160

Test for overall effect: Z = 5.90 (P < 0.00001)

Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
PaO2/FiO2 (manzano_d1)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

PaO2/FiO2 (relax_afterrand)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 8.8% -30.00 [-90.75, 30.75]
Korovesi 2011 498 75 15 420 73 12 9.6% 78.00[21.91, 134.09]
Koutsoukou 2006 409 65 11 437 74 10 8.9% -28.00[-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 13.4% 58.00 [21.61, 94.39] I
Lesur 2010 293 135 30 228 67 33  10.0% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 17.9%  62.00 [49.33, 74.67] —
Manzano 2008 359 104 64 301 84 63 14.1% 58.00 [25.15, 90.85] —_—
Relax 2020 230 140 493 216 124 476 17.3% 14.00 [-2.64, 30.64] T
Total (95% CI) 732 712 100.0% 38.26 [13.53,62.99] ~al—
Heterogeneity: Tau? = 847.41; Chi® = 34.77, df = 7 (P < 0.0001); I> = 80% _1500 —éO 5 550 160

Test for overall effect: Z = 3.03 (P = 0.002)

Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
PaO2/FiO2 (relax_afterrand)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

Pa02/FiO2 (relax_d1)

Higher PEEP Lower PEEP Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 6.4% -30.00 [-90.75, 30.75]
Korovesi 2011 498 75 15 420 73 12 7.2% 78.00[21.91, 134.09]
Koutsoukou 2006 409 65 11 437 74 10 6.6% -28.00[-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 12.5% 58.00 [21.61, 94.39] I
Lesur 2010 293 135 30 228 67 33 7.8% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 23.2%  62.00 [49.33, 74.67] —a—
Manzano 2008 359 104 64 301 84 63 13.8% 58.00 [25.15, 90.85] I —
Relax 2020 272 126 493 226 101 476 22.5%  46.00[31.65, 60.35] —
Total (95% CI) 732 712 100.0% 46.91 [29.19, 64.62] B

PP 2 _ . 2 _ _ 12 o ! ! ! |
Heterogeneity: Tau® = 309.89; Chi* = 18.18,df = 7 (P = 0.01); I° = 61% _1-00 —éO ) 5-0 160

Test for overall effect: Z = 5.19 (P < 0.00001)

Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
PaO2/FiO2 (relax_d1)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (timing of measurement)

Pa02/FiO2 (relax_d2)

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 6.6% -30.00[-90.75, 30.75]
Korovesi 2011 498 75 15 420 73 12 7.4% 78.00[21.91, 134.09]
Koutsoukou 2006 409 65 11 437 74 10 6.7% -28.00[-87.83, 31.83]
Lago Borges 2013 328 85 45 270 90 44 12.5% 58.00 [21.61, 94.39] e —
Lesur 2010 293 135 30 228 67 33 7.9% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 22.7%  62.00 [49.33, 74.67] —a—
Manzano 2008 359 104 64 301 84 63 13.8% 58.00 [25.15, 90.85] L —
Relax 2020 250 113 493 208 96 476 22.5%  42.00[28.81, 55.19] ——
Total (95% CI) 732 712 100.0% 45.79 [27.74, 63.85] ‘
Heterogeneity: Tau? = 332.54; Chi? = 19.68, df = 7 (P = 0.006); I = 64% _1500 —éO 5 550 160

Test for overall effect: Z = 4.97 (P < 0.00001)

Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
PaO2/FiO2 (relax_d2)

Tommaso Pettenuzzo
Sensitivity analysis (timing of measurement)


Sensitivity analysis (odds ratio)

Hospital mortality

Study or Subgroup

Odds Ratio

Weight M-H, Random, 95% CI

Odds Ratio
M-H, Random, 95% ClI

Collier 2002

Dyhr 2002

Lesur 2010
Manzano 2008
Michalopoulos 1998
Nelson 1987

Pepe 1984

Relax 2020

Weigelt 1979

Total (95% ClI)
Total events

Heterogeneity: Tau? = 0.00; Chi? = 4.38, df = 6 (P = 0.62); I*> = 0%

Higher PEEP Lower PEEP
Events Total Events Total
1 40 1 44
0 7 0 8
12 30 16 33
19 64 16 63
0 21 0 22
5 20 6 18
13 44 18 48
208 489 185 472
16 45 17 34
760 742

274 259

Test for overall effect: Z = 0.30 (P = 0.76)

0.6%

4.8%
7.9%

2.4%
6.3%
72.2%
5.8%

100.0%

1.10[0.07, 18.23]
Not estimable
0.71[0.26, 1.93]
1.24 [0.57, 2.71]
Not estimable
0.67 [0.16, 2.73]
0.70[0.29, 1.67]
1.15[0.89, 1.49]
0.55[0.22, 1.37]

1.03 [0.83, 1.29]

0.1 02 05 2 5
Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Hospital mortality

Tommaso Pettenuzzo
Sensitivity analysis (odds ratio)


Sensitivity analysis (odds ratio)

Hypoxemia
Higher PEEP  Lower PEEP Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Lago Borges 2013 19 45 30 44  23.9% 0.34[0.14, 0.81] —_—
Manzano 2008 12 64 34 63  25.0% 0.20 [0.09, 0.44] —
Michalopoulos 1998 2 21 2 22 10.0% 1.05[0.13, 8.24]
Pepe 1984 1 44 4 48 8.9% 0.26 [0.03, 2.38] ™
Relax 2020 87 493 98 476 32.2% 0.83 [0.60, 1.14] —
Total (95% CI) 667 653 100.0% 0.43 [0.20, 0.94] -l
Total events 121 168

g 2 _ . 2 _ _ _ 12 — 719 | } t |
Heterogeneity: Tau’ = 0.46; Chi* = 13.68, df = 4 (P = 0.008); I° = 71% 001 o1 10 100

Test for overall effect: Z = 2.13 (P = 0.03) Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Hypoxemia

Tommaso Pettenuzzo
Sensitivity analysis (odds ratio)


Sensitivity analysis (odds ratio)

Odds Ratio
Weight M-H, Random, 95% CI

Odds Ratio
M-H, Random, 95% ClI

Atelectasis
Higher PEEP Lower PEEP

Study or Subgroup Events Total Events Total
Good 1979 9 10 12 14
Manzano 2008 12 64 17 63
Michalopoulos 1998 2 21 2 22
Pepe 1984 27 44 23 48
Relax 2020 15 493 20 476
Total (95% ClI) 632 623
Total events 65 74

2.8% 1.50[0.12, 19.24]
26.3% 0.62[0.27, 1.44]
4.4% 1.05 [0.13, 8.24]
26.8% 1.73 [0.75, 3.96]
39.7% 0.72 [0.36, 1.41]
100.0% 0.91 [0.59, 1.40]

Heterogeneity: Tau? = 0.00; Chi? = 3.71, df = 4 (P = 0.45); I*> = 0%
Test for overall effect: Z = 0.44 (P = 0.66)
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Tommaso Pettenuzzo
Atelectasis

Tommaso Pettenuzzo
Sensitivity analysis (odds ratio)


Sensitivity analysis (odds ratio)

Barotrauma

Higher PEEP Lower PEEP Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Good 1979 0 10 0 14 Not estimable
Manzano 2008 1 64 5 63 5.1% 0.18 [0.02, 1.62]
Michalopoulos 1998 0 21 0 22 Not estimable
Nelson 1987 1 20 0 18 2.3% 2.85[0.11, 74.38]
Pepe 1984 19 44 24 48 35.6% 0.76 [0.33, 1.73] —
Relax 2020 12 493 19 476 44.7% 0.60[0.29, 1.25] —&—
Weigelt 1979 5 45 4 34 12.3% 0.94 [0.23, 3.79] —
Total (95% CI) 697 675 100.0% 0.67 [0.41, 1.10] <D
Total events 38 52
Heterogeneity: Tau® = 0.00; Chi®> = 2.51, df = 4 (P = 0.64); I*> = 0% o 502 051 150 550

Test for overall effect: Z = 1.58 (P = 0.11)

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Barotrauma

Tommaso Pettenuzzo
Sensitivity analysis (odds ratio)


Sensitivity analysis (odds ratio)

Ventilator-associated pneumonia

Higher PEEP  Lower PEEP Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Manzano 2008 6 64 16 63 38.5% 0.30[0.11, 0.84] —a—
Pepe 1984 4 44 6 48  26.6% 0.70[0.18, 2.67] —
Relax 2020 7 493 6 476 34.9% 1.13[0.38, 3.38]
Total (95% Cl) 601 587 100.0% 0.60 [0.27, 1.35]
Total events 17 28
Heterogeneity: Tau? = 0.18; Chi®> = 3.05, df = 2 (P = 0.22); I = 34% t t t }
Test for overall effect: Z = 1.23 (P = 0.22) 0.005 0.1 10 200

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Ventilator-associated pneumonia

Tommaso Pettenuzzo
Sensitivity analysis (odds ratio)


Sensitivity analysis (odds ratio)

ARDS

Study or Subgroup

Odds Ratio

Weight M-H, Random, 95% CI

Odds Ratio

M-H, Random, 95% ClI

Korovesi 2016

Koutsoukou 2006

Manzano 2008
Pepe 1984
Relax 2020
Weigelt 1979

Total (95% ClI)
Total events

Heterogeneity: Tau? = 0.05; Chi’ = 4.49,df =4 (P = 0.34); 1> = 11%

Higher PEEP Lower PEEP
Events Total Events Total
0 15 0 12
0 11 1 10
3 64 9 63
11 44 13 48
5 493 13 476
9 45 18 34
672 643

28 54

Test for overall effect: Z = 3.20 (P = 0.001)

2.8%
15.5%
29.9%
24.9%
26.9%

100.0%

Not estimable
0.28 [0.01, 7.57]
0.30[0.08, 1.15]
0.90 [0.35, 2.28]
0.36 [0.13, 1.03]
0.22 [0.08, 0.60]

0.40 [0.23, 0.70]

0.01

0.1

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
ARDS

Tommaso Pettenuzzo
Sensitivity analysis (odds ratio)


Sensitivity analysis (odds ratio)

Hypotension
Higher PEEP Lower PEEP Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Feeley 1975 0 12 0 13 Not estimable
Good 1979 0 10 0 14 Not estimable
Lesur 2010 16 30 16 33 84.2% 1.21[0.45, 3.27] ——
Pepe 1984 1 44 0 48 7.9% 3.34[0.13, 84.28]
Weigelt 1979 1 45 0 34 7.9% 2.33[0.09, 58.88]
Total (95% CI) 141 142 100.0% 1.39 [0.56, 3.44] -
Total events 18 16
ity: 2 = . iZ = = = 12 = 0% t t t }
Heterogeneity: Tau 0.00; Chi 0.46,df = 2 (P = 0.80); | 0% 0.005 o1 10 200

Test for overall effect: Z = 0.70 (P = 0.48)

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Hypotension

Tommaso Pettenuzzo
Sensitivity analysis (odds ratio)


Sensitivity analysis (odds ratio)

ICU mortality
Higher PEEP Lower PEEP Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Dyhr 2002 0 7 0 8 Not estimable
Feeley 1975 2 12 1 13 1.0% 2.40[0.19, 30.52]
Korovesi 2011 3 15 4 12 2.1% 0.50 [0.09, 2.86]
Nelson 1987 4 20 4 18 2.7% 0.88 [0.18, 4.17]
Relax 2020 185 492 163 476  94.2% 1.16 [0.89, 1.51]
Total (95% CI) 546 527 100.0% 1.14 [0.88, 1.47]
Total events 194 172

Heterogeneity: Tau® = 0.00; Chi® = 1.31,df = 3 (P = 0.73); I° = 0%
Test for overall effect: Z = 0.98 (P = 0.33)

0.05

0.2
Favours higher PEEP

Favours lower PEEP
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Tommaso Pettenuzzo
ICU mortality

Tommaso Pettenuzzo
Sensitivity analysis (odds ratio)


Sensitivity analysis (odds ratio)

28-day mortality

Higher PEEP  Lower PEEP Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Lesur 2010 9 30 14 33 29.9% 0.58[0.21, 1.65] — &
Ma 2014 15 60 39 60 32.8% 0.18 [0.08, 0.40] ——
Relax 2020 207 493 183 476  37.3% 1.16 [0.90, 1.50]
Total (95% CI) 583 569 100.0% 0.51 [0.15, 1.77] J
Total events 231 236

Heterogeneity: Tau? = 1.06; Chi® = 20.29, df = 2 (P < 0.0001); 1> = 90%
Test for overall effect: Z = 1.06 (P = 0.29)

0.002

0.1

10 500

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
28-day mortality

Tommaso Pettenuzzo
Sensitivity analysis (odds ratio)


Sensitivity analysis (without high-risk studies)

Hospital mortality

Higher PEEP Lower PEEP

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% ClI

Collier 2002 1 40 1 44 0.3%
Lesur 2010 12 30 16 33 6.4%
Manzano 2008 19 64 16 63 6.3%
Relax 2020 208 489 185 472  87.0%
Total (95% CI) 623 612 100.0%
Total events 240 218

Heterogeneity: Tau? = 0.00; Chi? = 0.95, df = 3 (P = 0.81); I> = 0%
Test for overall effect: Z = 0.95 (P = 0.34)

1.10 [0.07, 17.01]
0.82[0.47, 1.45]
1.17 [0.66, 2.06]
1.09[0.93, 1.26]

1.07 [0.93, 1.24]

_——
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Tommaso Pettenuzzo
Hospital mortality

Tommaso Pettenuzzo
Sensitivity analysis (without high-risk studies)


Sensitivity analysis (without high-risk studies)

Pa0O2/FiO2

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Holland 2007 307 82 14 337 82 14 5.0% -30.00 [-90.75, 30.75]
Korovesi 2011 498 75 15 420 73 12 5.8% 78.00[21.91, 134.09]
Lesur 2010 293 135 30 228 67 33 6.3% 65.00[11.56, 118.44]
Ma 2014 196 45 60 134 22 60 34.4%  62.00 [49.33, 74.67] ——
Manzano 2008 359 104 64 301 84 63 13.7% 58.00 [25.15, 90.85] e —
Relax 2020 248 112 493 190 84 476 34.8% 58.00 [45.56, 70.44] ——
Total (95% CI) 676 658 100.0% 56.55 [42.12, 70.98] L

Heterogeneity: Tau? = 115.66; Chi®> = 8.97,df = 5 (P = 0.11); I = 44%

Test for overall effect: Z = 7.68 (P < 0.00001)

-100 -50 0 50 100
Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
PaO2/FiO2

Tommaso Pettenuzzo
Sensitivity analysis (without high-risk studies)


Sensitivity analysis (without high-risk studies)

Hypoxemia

Higher PEEP Lower PEEP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Manzano 2008 12 64 34 63 46.1% 0.35[0.20, 0.61] —i—
Relax 2020 87 493 98 476  53.9% 0.86 [0.66, 1.11]
Total (95% CI) 557 539 100.0% 0.57 [0.23, 1.37]
Total events 99 132

Heterogeneity: Tau? = 0.36; Chi®> = 8.25,df = 1 (P = 0.004); I*> = 88% t

_ 0.05 0.2 1 5 20
Test for overall effect: Z = 1.27 (P = 0.21) Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Hypoxemia

Tommaso Pettenuzzo
Sensitivity analysis (without high-risk studies)


Sensitivity analysis (without high-risk studies)

Atelectasis

Higher PEEP Lower PEEP Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Manzano 2008 12 64 17 63 50.4% 0.69 [0.36, 1.33] —&—T
Relax 2020 15 493 20 476  49.6% 0.72 [0.38, 1.40] —a—
Total (95% CI) 557 539 100.0% 0.71 [0.45, 1.13] -~
Total events 27 37

ity 2 _ . i2 = = = S 12 = 0% t t t 1 t t
Heterogeneity: Tau’ = 0.00; Chi* = 0.01, df = 1 (P = 0.93); I° = 0% o1 02 0’5 3 : 10

Test for overall effect: Z = 1.45 (P = 0.15)

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Atelectasis

Tommaso Pettenuzzo
Sensitivity analysis (without high-risk studies)


Sensitivity analysis (without high-risk studies)

Barotrauma
Higher PEEP Lower PEEP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Manzano 2008 1 64 5 63 10.1% 0.20[0.02, 1.64] ¢ .
Relax 2020 12 493 19 476 89.9% 0.61[0.30, 1.24] —B—
Total (95% CI) 557 539 100.0% 0.54 [0.28, 1.07] —atll-
Total events 13 24
. 2 _ . Chi2 — _ _ S 12 = 09 t t } 1 } }
_Il-_leterfogeneltyI.ITa;;J — (Z)EO1 ggl P—_O(.)9(€))édf =1P=0.32);1°=0% o1 02 0’5 5 : 10
est for overall effect: Z = 1.77 (P = 0.08) Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Barotrauma

Tommaso Pettenuzzo
Sensitivity analysis (without high-risk studies)


Sensitivity analysis (without high-risk studies)

Ventilator-associated pneumonia

Higher PEEP Lower PEEP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Manzano 2008 6 64 16 63 54.3% 0.37 [0.15, 0.88] —i—
Relax 2020 7 493 6 476 45.7% 1.13[0.38, 3.33]
Total (95% CI) 557 539 100.0% 0.61 [0.21, 1.83]
Total events 13 22

Heterogeneity: Tau? = 0.37; Chi® = 2.47,df = 1 (P = 0.12); I> = 60% t

_ 0.01 0.1 1 10 100
Test for overall effect: Z = 0.88 (P = 0.38) Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Ventilator-associated pneumonia

Tommaso Pettenuzzo
Sensitivity analysis (without high-risk studies)


Sensitivity analysis (without high-risk studies)

ARDS
Higher PEEP Lower PEEP Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Manzano 2008 3 64 9 63 39.8% 0.33[0.09, 1.16] — &
Relax 2020 5 493 13 476  60.2% 0.37[0.13, 1.03] —l—
Total (95% CI) 557 539 100.0% 0.35 [0.16, 0.78] i
Total events 8 22

T 2 _ . 2 _ _ _ .12 — 0o } } } 1
Heterogeneity: Tau’ = 0.00; Chi* = 0.02, df = 1 (P = 0.88); I° = 0% 0.02 o1 10 50

Test for overall effect: Z = 2.57 (P = 0.01)

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
ARDS

Tommaso Pettenuzzo
Sensitivity analysis (without high-risk studies)


Sensitivity analysis (without high-risk studies)

Cardiac index

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Collier 2002 3.1 0.86 40 3.1 0.64 44  64.9%  0.00[-0.33, 0.33]
Holland 2007 3 0.6 14 29 0.6 14 35.1%  0.10[-0.34, 0.54] L]
Total (95% Cl) 54 58 100.0% 0.04 [-0.23, 0.30] *

Heterogeneity: Tau? = 0.00; Chi? = 0.13,df = 1 (P = 0.72); 1> = 0%

Test for overall effect: Z = 0.26 (P = 0.79) -1

-0.5 0 0.5
Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
Cardiac index

Tommaso Pettenuzzo
Sensitivity analysis (without high-risk studies)


Sensitivity analysis (without high-risk studies)

Central venous pressure

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Holland 2007 9 3 14 9 3 14 33.5% 0.00 [-2.22, 2.22]
Lesur 2010 125 1.5 30 10.8 2.9 33 66.5%  1.70[0.57,2.83] i
Total (95% CI) 44 47 100.0% 1.13 [-0.44, 2.70]
P 2 _ . 2 _ _ _ 12 = 9 } } T } +
Heterogeneity: Tau’ = 0.64; Chi* = 1.79, df = 1 (P = 0.18); I° = 44% o 5 ) : 0

Test for overall effect: Z = 1.41 (P = 0.16)

Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
Central venous pressure

Tommaso Pettenuzzo
Sensitivity analysis (without high-risk studies)


Sensitivity analysis (without high-risk studies)

Duration of ventilation

Std. Mean Difference
1V, Random, 95% ClI

Std. Mean Difference
1V, Random, 95% ClI

Higher PEEP Lower PEEP
Study or Subgroup  Mean SD Total Mean SD Total Weight
Collier 2002 409.1 208.6 40 439.3 277.7 44 6.7%
Lesur 2010 9.2 8.8 30 9.2 8.5 33 5.1%
Manzano 2008 5.8 6.8 64 6.5 6.2 63 10.2%
Relax 2020 4.8 6.6 493 5.5 7.4 476 78.0%
Total (95% CI) 627 616 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 0.17, df = 3 (P = 0.98); I?
Test for overall effect: Z = 1.71 (P = 0.09)

= 0%

-0.12 [-0.55, 0.31]

0.00 [-0.49, 0.49]
-0.11[-0.45, 0.24]
-0.10 [-0.23, 0.03]

-0.10 [-0.21, 0.01]

—_—

—_——
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Tommaso Pettenuzzo
Duration of ventilation

Tommaso Pettenuzzo
Sensitivity analysis (without high-risk studies)


Sensitivity analysis (without high-risk studies)

ICU stay

Mean Difference
IV, Random, 95% ClI

Mean Difference
IV, Random, 95% ClI

Higher PEEP Lower PEEP
Study or Subgroup Mean SD Total Mean SD Total Weight
Korovesi 2011 17.2 10.1 15 14.4 8.44 12  3.3%
Manzano 2008 10.5 9.8 64 123 11.4 63 11.8%
Relax 2020 7.2 10.3 493 8.1 11.5 476 85.0%
Total (95% CI) 572 551 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 1.30, df = 2 (P = 0.52); I> = 0%
Test for overall effect: Z=1.37 (P = 0.17)

2.80 [-4.19, 9.79]
-1.80 [-5.50, 1.90]
-0.90 [-2.28, 0.48]

-0.88 [-2.15, 0.38]

-20 -10 0 10 20
Favours higher PEEP Favours lower PEEP

166


Tommaso Pettenuzzo
ICU stay

Tommaso Pettenuzzo
Sensitivity analysis (without high-risk studies)


Sensitivity analysis (without high-risk studies)

Hospital stay

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Collier 2002 5.7 2.5 40 5.2 1.7 44  55.2% 0.50[-0.42, 1.42]
Manzano 2008 19.5 18.2 64 26.3 22 63 10.3% -6.80[-13.83, 0.23]
Relax 2020 19 21.4 493 19.9 22.1 476 34.5% -0.90[-3.64, 1.84]
Total (95% CI) 597 583 100.0% -0.73[-3.21, 1.74]

Heterogeneity: Tau? = 2.67; Chi? = 4.82, df = 2 (P = 0.09); I> = 59% t t T t

, -10 -5 0 5 10
Test for overall effect: Z = 0.58 (P = 0.56) Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Hospital stay

Tommaso Pettenuzzo
Sensitivity analysis (without high-risk studies)


Sensitivity analysis (without high-risk studies)

ICU mortality

Higher PEEP Lower PEEP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Korovesi 2011 3 15 4 12 1.7% 0.60[0.17, 2.18] I
Relax 2020 185 492 163 476 98.3% 1.10[0.93, 1.30]
Total (95% CI) 507 488 100.0% 1.09 [0.92, 1.28]
Total events 188 167

Heterogeneity: Tau? = 0.00; Chi® = 0.83,df = 1 (P = 0.36); I> = 0% } t } }

_ 0.05 0.2 1 5 20
Test for overall effect: Z = 0.98 (P = 0.33) Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
ICU mortality

Tommaso Pettenuzzo
Sensitivity analysis (without high-risk studies)


Sensitivity analysis (without high-risk studies)

28-day mortality

Higher PEEP Lower PEEP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Lesur 2010 9 30 14 33 28.8% 0.71[0.36, 1.39] — &
Ma 2014 15 60 39 60 33.1% 0.38[0.24, 0.62] —a—
Relax 2020 207 493 183 476  38.1% 1.09 [0.94, 1.27]
Total (95% CI) 583 569 100.0% 0.68 [0.33, 1.40] J
Total events 231 236

Heterogeneity: Tau? = 0.35; Chi* = 17.71, df = 2 (P = 0.0001); I = 89%
Test for overall effect: Z = 1.05 (P = 0.30)

0.05 0.2

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
28-day mortality

Tommaso Pettenuzzo
Sensitivity analysis (without high-risk studies)


Online Resource 9. Subgroup Analyses

Subgroup analyses: medical vs. surgical patients

Subgroup analyses according to the inclusion of medical or surgical patients in the studies. No subgroup difference was observed.

Abbreviations: M-H, Mantel-Haenszel; CI, confidence interval; PaO2/FiO», arterial partial pressure of oxygen to fraction of inspired oxygen ratio; IV, inverse variance; A-aDOz,

alveolar-arterial oxygen pressure difference; CVP, central venous pressure; PRBC, packed red blood cell; ICU, intensive care unit.

Outcome or Subgroup

1.1 Hospital mortality

1.1.1 Medical

1.1.2 Surgical
1.2 PaO2/FiO:

1.2.1 Medical

1.2.2 Surgical
1.3 A-aDO:

1.3.1 Medical

1.3.2 Surgical

1.4 Compliance

Participants

1502

1360

142

1444

1327

117

164

46

118

189

Statistical Method
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Std. Mean Difference (IV, Random, 95% CI)
Std. Mean Difference (IV, Random, 95% CI)

Std. Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Effect Estimate

1.020.89, 1.16]

1.020.89, 1.16]

1.100.07, 17.01]

50.46 [33.93, 66.99]

56.58 [42.29, 70.87]

17.50 [-68.47, 103.46]

-1.62 [-3.12, -0.11]

-1.33 [-4.58, 1.93]

-1.97 [-4.66, 0.73]

8.46 [3.11, 13.82]
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1.4.1 Medical
1.4.2 Surgical
1.5 Hypoxemia
1.5.1 Medical
1.5.2 Surgical
1.6 Atelectasis
1.6.1 Medical
1.6.2 Surgical
1.7 Barotrauma
1.7.1 Medical
1.7.2 Surgical
1.8 Hypotension
1.8.1 Medical
1.8.2 Surgical
1.9 CVP
1.9.1 Medical

1.9.2 Surgical

1.10 PRBC transfusion

100

89

1320

1188

132

1255

1188

67

1372

1305

67

283

259

24

106

63

43

1138

Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

7.41[-1.78, 16.61]

9.00[2.41, 15.59]

0.60[0.40, 0.92]

0.5210.24, 1.16]

0.6310.43,0.93]

1.02[0.81, 1.28]

0.9210.58, 1.46]

1.05[0.78, 1.41]

0.78 [0.55, 1.11]

0.78 [0.55, 1.11]

Not estimable

1.150.71, 1.84]

1.150.71, 1.84]

Not estimable

1.3710.38, 2.37]

1.70[0.57, 2.83]

0.17 [-1.99, 2.33]

-0.38 [-0.77, 0.02]
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1.10.1 Medical 1 969 Mean Difference (IV, Random, 95% CI) Not estimable
1.10.2 Surgical 2 169 Mean Difference (IV, Random, 95% CI) -0.38 [-0.77, 0.02]
1.11 Duration of ventilation 10 1510 Std. Mean Difference (IV, Random, 95% CI) -0.03 [-0.27, 0.21]
1.11.1 Medical 6 1301 Std. Mean Difference (IV, Random, 95% CI) -0.09 [-0.20, 0.02]
1.11.2 Surgical 4 209 Std. Mean Difference (IV, Random, 95% CI) 0.28 [-0.71, 1.27]
1.12 Hospital stay 5 1245 Mean Difference (IV, Random, 95% CI) -0.02 [-0.69, 0.66]
1.12.1 Medical 3 1134 Mean Difference (IV, Random, 95% CI) -2.11[-5.95, 1.72]
1.12.2 Surgical 2 111 Mean Difference (IV, Random, 95% CI) 0.04 [-0.46, 0.54]
1.13 ICU mortality 5 1073 Risk Ratio (M-H, Random, 95% CI) 1.09 [0.92, 1.28]
1.13.1 Medical 4 1058 Risk Ratio (M-H, Random, 95% CI) 1.09 [0.92, 1.28]
1.13.2 Surgical 1 15 Risk Ratio (M-H, Random, 95% CI) Not estimable

Subgroup analyses: zero end-expiratory pressure (ZEEP) vs. positive end-expiratory pressure (PEEP) different from ZEEP as lower PEEP

Subgroup analyses according to the use of zero end-expiratory pressure (ZEEP) or positive end-expiratory pressure (PEEP) different from ZEEP as lower PEEP in the studies. A
significantly lower incidence of hypoxemia with higher PEEP in studies comparing higher PEEP with ZEEP vs. studies comparing higher PEEP with lower PEEP different from
ZEEP (p = 0.02) was observed.

Abbreviations: M-H, Mantel-Haenszel; CI, confidence interval; PaO2/FiO,, arterial partial pressure of oxygen to fraction of inspired oxygen ratio; IV, inverse variance; A-aDOa,

alveolar-arterial oxygen pressure difference; ARDS, acute respiratory distress syndrome; CVP, central venous pressure; PRBC, packed red blood cell; ICU, intensive care unit.
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Outcome or Subgroup

2.1 Hospital mortality

2.1.1 ZEEP

2.1.2 Lower PEEP
2.2 Pa02/FiOa

2.2.1 ZEEP

2.2.2 Lower PEEP
2.3 A-aDO>

2.3.1 ZEEP

2.3.2 Lower PEEP
2.4 Compliance

2.4.1 ZEEP

2.4.2 Lower PEEP
2.5 Hypoxemia

2.5.1 ZEEP

2.5.2 Lower PEEP

2.6 Atelectasis

Studies

Participants
1502
419
1083
1444
238
1206
164
46
118
189
100
89
1320
262
1058

1255

Statistical Method
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Std. Mean Difference (IV, Random, 95% CI)
Std. Mean Difference (IV, Random, 95% CI)
Std. Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Effect Estimate

1.020.89, 1.16]

0.85[0.64, 1.12]

1.08 [0.93, 1.25]

50.46 [33.93, 66.99]

45.75 [5.42, 86.09]

52.97 [34.89, 71.05]

-1.62[-3.12, -0.11]

-1.33 [-4.58, 1.93]

-1.97 [-4.66, 0.73]

8.46 [3.11, 13.82]

7.41[-1.78, 16.61]

9.00[2.41, 15.59]

0.60[0.40, 0.92]

0.3710.22, 0.63]

0.750.55, 1.04]

1.02[0.81, 1.28]
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2.6.1 ZEEP

2.6.2 Lower PEEP
2.7 Barotrauma

2.7.1 ZEEP

2.7.2 Lower PEEP
2.8 Ventilator-associated pneumonia

2.8.1 ZEEP

2.8.2 Lower PEEP
2.9 ARDS

2.9.1 ZEEP

2.9.2 Lower PEEP
2.10 Cardiac index

2.10.1 ZEEP

2.10.2 Lower PEEP
2.11 CVP

2.11.1 ZEEP

2.11.2 Lower PEEP

2.12 Postoperative bleeding

286

969

1372

365

1007

1188

219

969

1315

346

969

127

15

112

106

78

28

601

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

1.07[0.86, 1.33]

0.72[0.38, 1.40]

0.78 [0.55, 1.11]

0.8310.55, 1.24]

0.66[0.33, 1.31]

0.62[0.32, 1.23]

0.4710.23,0.94]

1.1310.38, 3.33]

0.5010.32, 0.78]

0.5210.29, 0.92]

0.3710.13, 1.03]

0.04 [-0.21, 0.29]

0.10[-0.78, 0.98]

0.04 [-0.23, 0.30]

1.3710.38, 2.37]

1.7210.60, 2.84]

0.00 [-2.22, 2.22]

26.47 [-99.95, 152.89]
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2.12.1 ZEEP 1 517 Mean Difference (IV, Random, 95% CI) -20.00 [-96.82, 56.82]

2.12.2 Lower PEEP 1 84 Mean Difference (IV, Random, 95% CI) 116.00 [-52.52, 284.52]
2.13 PRBC transfusion 3 1138 Mean Difference (IV, Random, 95% CI) -0.38 [-0.77, 0.02]
2.13.1 ZEEP 1 85 Mean Difference (IV, Random, 95% CI) -0.42 [-0.92, 0.08]
2.13.2 Lower PEEP 2 1053 Mean Difference (IV, Random, 95% CI) -0.30 [-0.94, 0.34]
2.14 Duration of ventilation 10 1510 Std. Mean Difference (IV, Random, 95% CI) -0.03 [-0.27, 0.21]
2.14.1 ZEEP 5 318 Std. Mean Difference (IV, Random, 95% CI) 0.15[-0.33, 0.63]
2.14.2 Lower PEEP 5 1192 Std. Mean Difference (IV, Random, 95% CI) -0.13 [-0.41, 0.15]
2.15 ICU stay 4 1202 Mean Difference (IV, Random, 95% CI) -1.00 [-2.51, 0.51]
2.15.1 ZEEP 3 233 Mean Difference (IV, Random, 95% CI) -1.41 [-6.15, 3.32]
2.15.2 Lower PEEP 1 969 Mean Difference (IV, Random, 95% CI) -0.90 [-2.28, 0.48]
2.16 Hospital stay 5 1245 Mean Difference (IV, Random, 95% CI) -0.02 [-0.69, 0.66]
2.16.1 ZEEP 1 127 Mean Difference (IV, Random, 95% CI) -6.80 [-13.83, 0.23]
2.16.2 Lower PEEP 4 1118 Mean Difference (IV, Random, 95% CI) -0.04 [-0.36, 0.29]
2.17 ICU mortality 5 1073 Risk Ratio (M-H, Random, 95% CI) 1.09 [0.92, 1.28]
2.17.1 ZEEP 3 67 Risk Ratio (M-H, Random, 95% CI) 0.82[0.27,2.52]
2.17.2 Lower PEEP 2 1006 Risk Ratio (M-H, Random, 95% CI) 1.09 [0.93, 1.29]

2.18 28-day mortality 3 1152 Risk Ratio (M-H, Random, 95% CI) 0.68 [0.33, 1.40]



2.18.1 ZEEP

2.18.2 Lower PEEP

63

1089

Subgroup analyses: tidal volume > 8 mL/kg vs. tidal volume < 8 mL/kg

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

0.71 [0.36, 1.39]

0.66 [0.24, 1.85]

Subgroup analyses according to the use of tidal volumes (TV) greater than or lower than 8 mL/kg in the studies. We observed a significantly lower alveolar-arterial oxygen

pressure difference (A-aDO») with higher PEEP in studies using tidal volumes > 8 mL/kg vs. studies using tidal volumes < 8 mL/kg (p < 0.01) and a trend towards a reduction of

hospital mortality (p = 0.09) and atelectasis (p = 0.08) with higher PEEP in studies using tidal volumes > 8 mL/kg and < 8 mL/kg, respectively.

Abbreviations: M-H, Mantel-Haenszel; CI, confidence interval; IV, inverse variance; ARDS, acute respiratory distress syndrome; ICU, intensive care unit.

Outcome or Subgroup

3.1 Hospital mortality

3.1.1 VT>8

3.1.2 VT<8
3.2 A-aDO»

3.2.1VT>8

322 VT<8
3.3 Compliance

33.1VT>8

Studies

Participants

1421

255

1166

164

54

110

189

79

Statistical Method
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Std. Mean Difference (IV, Random, 95% CI)
Std. Mean Difference (IV, Random, 95% CI)
Std. Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Effect Estimate

1.03 [0.90, 1.17]
0.75[0.51, 1.10]

1.07 [0.93, 1.24]

-1.62 [-3.12,-0.11]

-3.21 [-4.06, -2.36]

-0.25 [-1.18, 0.68]

8.46 [3.11, 13.82]

3.00 [-14.88, 20.88]

176



3.3.2 VT<8

3.4 Hypoxemia
3.4.1VT>8
342 VT<8

3.5 Atelectasis
3.5.1VT>8
3.52 VT<8

3.6 Barotrauma
3.6.1 VT>8
3.6.2 VT<8

3.7 Ventilator-associated pneumonia
3.7.1 VT>8
3.7.2 VT<8§

3.8 ARDS
3.8.1 VT>8
3.8.2 VT<8

3.9 Hypotension

3.9.1 VT>8

110

1277

92

1185

1212

116

1096

1291

195

1096

1188

92

1096

1315

171

1144

283

220

Mean Difference (IV, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

9.00[3.39, 14.61]

0.58[0.37, 0.92]

0.2710.03, 2.35]

0.60 [0.37, 0.96]

1.00 [0.76, 1.32]

1.1310.90, 1.43]

0.71[0.45, 1.13]

0.77[0.54, 1.09]

0.8710.58, 1.32]

0.5410.28, 1.07]

0.62[0.32, 1.23]

0.73 [0.22, 2.41]

0.61[0.21, 1.83]

0.5010.32,0.78]

0.5910.24, 1.41]

0.35[0.16, 0.76]

1.150.71, 1.84]

2.73[0.29, 25.73]
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3.9.2 VT<8

3.10 Cardiac index

3.10.1 VT>8

3.102 VT<8

3.11 Duration of ventilation

3.11.1 VT>8
3.11.2 VT<8§
3.12 ICU stay
3.12.1 VT>8
3.12.2 VT<8§
3.13 Hospital stay
3.13.1 VT>8
3.13.2 VT<8§
3.14 ICU mortality
3.14.1 VT>8

3.142 VT<8

63

127

84

43

1472

224

1248

1202

79

1123

1207

111

1096

1035

25

1010

Risk Ratio (M-H, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)

Std. Mean Difference (IV, Random, 95% CI)
Std. Mean Difference (IV, Random, 95% CI)
Std. Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

1.10 [0.68, 1.79]
0.04 [-0.21, 0.29]
0.00 [-0.33, 0.33]
0.10 [-0.30, 0.50]
-0.07 [-0.32, 0.17]
0.25 [-0.44, 0.93]
-0.16 [-0.34, 0.02]
-1.00 [-2.51, 0.51]
-9.30 [-21.28, 2.68]
-0.88 [-2.15, 0.38]
-0.04 [-0.84, 0.76]
0.04 [-0.46, 0.54]
-2.93 [-8.42, 2.56]
1.09 [0.92, 1.29]
2.171[0.22,20.94]

1.09 [0.92, 1.28]
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Subgroup analyses: studies published before 2000 vs. studies published after 2000

Subgroup analyses according to year of publication (before 2000 vs. after 2000). A significantly lower alveolar-arterial oxygen pressure difference (A-aDOz) with higher PEEP in

studies published before 2000 (p < 0.01) was detected. Further, a trend towards lower atelectasis occurrence with higher PEEP in studies published after 2000 (p = 0.08) and

towards lower hospital mortality with higher PEEP in studies published before 2000 (p = 0.07) was observed.

Abbreviations: IV, inverse variance; CI, confidence interval; M-H, Mantel-Haenszel; ARDS, acute respiratory distress syndrome; PRBC, packed red blood cell; ICU, intensive

care unit.

Outcome or Subgroup

4.1 Hospital mortality

4.1.1>2000

4.1.2 <2000
4.2 A-aDO2

4.2.1>2000

4.2.2 <2000
4.3 Compliance

4.3.1>2000

4.3.2 <2000

4.4 Hypoxemia

Studies

Participants

1502

1250

252

164

110

54

189

110

79

1320

Statistical Method
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Std. Mean Difference (IV, Random, 95% CI)
Std. Mean Difference (IV, Random, 95% CI)
Std. Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Effect Estimate

1.02 [0.89, 1.16]

1.07 [0.93, 1.24]

0.74 [0.52, 1.07]

-1.62 [-3.12,-0.11]

-0.25 [-1.18, 0.68]

-3.21 [-4.06, -2.36]

8.46 [3.11, 13.82]

9.00 [3.39, 14.61]

3.00 [-14.88, 20.88]

0.60 [0.40, 0.92]
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4.4.1 >2000
4.4.2 <2000
4.5 Atelectasis
4.5.1>2000
4.5.2 <2000
4.6 Barotrauma
4.6.1 >2000
4.6.2 <2000
4.7 Ventilator-associated pneumonia
4.7.1 >2000
4.7.2 <2000
4.8 ARDS
4.8.1>2000
4.8.2 <2000
4.9 Hypotension
4.9.1 >2000

4.9.2 <2000

4.10 Postoperative bleeding

1185

135

1255

1096

159

1372

1096

276

1188

1096

92

1315

1144

171

283

63

220

601

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

0.60 [0.37, 0.96]

0.59 [0.14, 2.41]

1.02[0.81, 1.28]

0.71[0.45, 1.13]

1.1310.90, 1.43]

0.78 [0.55, 1.11]

0.5410.28, 1.07]

0.89[0.59, 1.34]

0.62[0.32, 1.23]

0.61[0.21, 1.83]

0.73 [0.22, 2.41]

0.50 [0.32, 0.78]
0.35[0.16, 0.76]
0.59 [0.24, 1.41]
1.15[0.71, 1.84]
1.10 [0.68, 1.79]

2.73[0.29, 25.73]

26.47 [-99.95, 152.89]
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4.10.1 >2000
4.10.2 <2000

4.11 PRBC transfusion
4.11.1>2000
4.11.2 <2000

4.12 Duration of ventilation
4.12.1 >2000
4.12.2 <2000

4.13 ICU stay
4.13.1>2000
4.13.2 <2000

4.14 Hospital stay
4.14.1 >2000
4.14.2 <2000

4.15 ICU mortality
4.15.1 >2000

4.15.2 <2000

84

517

1138

1053

&5

1510

1332

178

1202

1123

79

1245

1180

65

1073

1010

63

Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)

Std. Mean Difference (IV, Random, 95% CI)
Std. Mean Difference (IV, Random, 95% CI)
Std. Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

116.00 [-52.52, 284.52]

-20.00 [-96.82, 56.82]

-0.38 [-0.77, 0.02]

-0.30 [-0.94, 0.34]

-0.42 [-0.92, 0.08]

-0.03 [-0.27, 0.21]

-0.13 [-0.26, -0.01]

0.43 [-0.35, 1.22]

-1.00 [-2.51, 0.51]

-0.88 [-2.15, 0.38]

-9.30 [-21.28, 2.68]

-0.02 [-0.69, 0.66]

-0.73 [-3.21, 1.74]

-0.10 [-0.45, 0.25]

1.090.92, 1.28]

1.090.92, 1.28]

1.10 [0.37, 3.24]
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Forest plots of subgroup analyses

Subgroup analysis (medical vs. surgical study population)

Hospital mortality

Higher PEEP Lower PEEP Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

7.13.1 Medical

Lesur 2010 12 30 16 33 5.5% 0.82[0.47, 1.45]
Manzano 2008 19 64 16 63 5.5% 1.17 [0.66, 2.06]
Nelson 1987 5 20 6 18 1.7% 0.75[0.28, 2.04]
Pepe 1984 13 44 18 48 5.1% 0.79[0.44, 1.41]
Relax 2020 208 489 185 472 75.4% 1.09[0.93, 1.26]
Weigelt 1979 16 45 17 34 6.5% 0.71[0.42,1.19]
Subtotal (95% ClI) 692 668 99.8% 1.02 [0.89, 1.16]
Total events 273 258

Heterogeneity: Tau? = 0.00; Chi? = 4.38, df = 5 (P = 0.50); I*> = 0%
Test for overall effect: Z = 0.30 (P = 0.77)

7.13.2 Surgical

Collier 2002 1 40 1 44 0.2% 1.10[0.07, 17.01]
Dyhr 2002 0 7 0 8 Not estimable
Michalopoulos 1998 0 21 0 22 Not estimable
Subtotal (95% ClI) 68 74 0.2% 1.10 [0.07, 17.01]
Total events 1 1

Heterogeneity: Not applicable
Test for overall effect: Z = 0.07 (P = 0.95)

Total (95% CI) 760 742 100.0% 1.02 [0.89, 1.16]
Total events 274 259

Heterogeneity: Tau® = 0.00; Chi® = 4.39, df = 6 (P = 0.62); I*> = 0%

Test for overall effect: Z = 0.30 (P = 0.77)

Test for subgroup differences: Chi? = 0.00, df = 1 (P = 0.96), I> = 0%
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Tommaso Pettenuzzo
Subgroup analysis (medical vs. surgical study population)

Tommaso Pettenuzzo
Hospital mortality

Tommaso Pettenuzzo
Forest plots of subgroup analyses


Subgroup analysis (medical vs. surgical study population)

PaO2/FiO2

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% ClI IV, Random, 95% CI
7.1.1 Medical
Korovesi 2011 498 75 15 420 73 12 6.7% 78.00[21.91, 134.09]
Koutsoukou 2006 409 65 11 437 74 10  6.0% -28.00[-87.83,31.83] —_—
Lesur 2010 293 135 30 228 67 33 7.2% 65.00[11.56, 118.44] —_—
Ma 2014 196 45 60 134 22 60 24.4%  62.00[49.33, 74.67] -
Manzano 2008 359 104 64 301 84 63 13.4% 58.00 [25.15, 90.85] —
Relax 2020 248 112 493 190 84 476 24.5%  58.00 [45.56, 70.44] -
Subtotal (95% CI) 673 654 82.2% 56.58 [42.29, 70.87] L 3
Heterogeneity: Tau? = 111.95; Chi® = 8.85,df = 5 (P = 0.12); I = 44%
Test for overall effect: Z = 7.76 (P < 0.00001)
7.1.2 Surgical
Holland 2007 307 82 14 337 82 14 5.9% -30.00[-90.75, 30.75] 1
Lago Borges 2013 328 85 45 270 90 44 12.0% 58.00 [21.61, 94.39] —
Subtotal (95% CI) 59 58 17.8% 17.50 [-68.47, 103.46] et
Heterogeneity: Tau? = 3219.39; Chi? = 5.93, df = 1 (P = 0.01); I*> = 83%
Test for overall effect: Z = 0.40 (P = 0.69)
Total (95% CI) 732 712 100.0% 50.46 [33.93, 66.99] ‘
Heterogeneity: Tau? = 249.71; Chi? = 16.89, df = 7 (P = 0.02); I*> = 59%

Test for overall effect: Z = 5.98 (P < 0.00001)
Test for subgroup differences: Chi? = 0.77, df = 1 (P = 0.38), I> = 0%

-200 -100 0 100 200
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Subgroup analysis (medical vs. surgical study population)

Tommaso Pettenuzzo
PaO2/FiO2


Subgroup analysis (medical vs. surgical study population)

A-aDO2

Higher PEEP Lower PEEP Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
7.2.1 Medical
Feeley 1975 10 22 12 102 35 13 23.6% -3.02[-4.22,-1.81] =
Koutsoukou 2006 100 41 11 87 40 10  25.5% 0.31[-0.55, 1.17]
Subtotal (95% CI) 23 23 49.1% -1.33 [-4.58, 1.93] ‘

Heterogeneity: Tau? = 5.24; Chi? = 19.38, df = 1 (P < 0.0001); I*> = 95%
Test for overall effect: Z = 0.80 (P = 0.42)

7.2.2 Surgical

Lago Borges 2013 117 33 45 139 34 44  27.2% -0.65[-1.08, -0.22]
Marvel 1986 168 10 12 203 10 17 23.7% -3.40[-4.60, -2.20]
Subtotal (95% CI) 57 61 50.9% -1.97 [-4.66, 0.73]

Heterogeneity: Tau? = 3.57; Chi? = 17.99, df = 1 (P < 0.0001); I* = 94%
Test for overall effect: Z = 1.43 (P = 0.15)

Total (95% CI) 80 84 100.0% -1.62[-3.12,-0.11]
Heterogeneity: Tau? = 2.13; Chi? = 37.49, df = 3 (P < 0.00001); I> = 92%

Test for overall effect: Z = 2.10 (P = 0.04)

Test for subgroup differences: Chi? = 0.09, df = 1 (P = 0.77), I*> = 0%
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Subgroup analysis (medical vs. surgical study population)

Compliance

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
7.3.1 Medical
Koutsoukou 2006 62 14 11 53 11 10 24.9% 9.00[-1.72,19.72] =
Weigelt 1979 42 36 45 39 43 34  9.0% 3.00[-14.88,20.88]
Subtotal (95% Cl) 56 44 33.9% 7.41[-1.78,16.61] -—-‘—
Heterogeneity: Tau? = 0.00; Chi® = 0.32,df = 1 (P = 0.57); 1> = 0%
Test for overall effect: Z=1.58 (P = 0.11)
7.3.2 Surgical
Lago Borges 2013 56 19 45 47 12 44 66.1%  9.00 [2.41, 15.59] —i—
Subtotal (95% CI) 45 44 66.1% 9.00 [2.41, 15.59] ’
Heterogeneity: Not applicable
Test for overall effect: Z = 2.68 (P = 0.007)
Total (95% CI) 101 88 100.0% 8.46 [3.11, 13.82] ’
Heterogeneity: Tau? = 0.00; Chi? = 0.39, df = 2 (P = 0.82); I> = 0% _2=0 —iO 0 1:0 2=0

Test for overall effect: Z = 3.10 (P = 0.002)

Test for subgroup differences: Chi? = 0.08, df = 1 (P = 0.78), I> = 0%

Favours lower PEEP Favours higher PEEP
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Subgroup analysis (medical vs. surgical study population)

Hypoxemia

Higher PEEP Lower PEEP

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% ClI

7.4.1 Medical

Manzano 2008 12 64 34 63 24.3%
Pepe 1984 1 44 4 48 3.4%
Relax 2020 87 493 98 476 36.9%
Subtotal (95% Cl) 601 587 64.6%
Total events 100 136

Heterogeneity: Tau? = 0.33; Chi? = 9.05, df = 2 (P = 0.01); I*> = 78%
Test for overall effect: Z = 1.59 (P = 0.11)

7.4.2 Surgical

Lago Borges 2013 19 45 30 44 30.9%
Michalopoulos 1998 2 21 2 22 4.5%
Subtotal (95% Cl) 66 66 35.4%
Total events 21 32

Heterogeneity: Tau? = 0.00; Chi?> = 0.30, df = 1 (P = 0.58); I*> = 0%
Test for overall effect: Z = 2.30 (P = 0.02)

Total (95% CI) 667 653 100.0%
Total events 121 168

Heterogeneity: Tau? = 0.11; Chi? = 9.66, df = 4 (P = 0.05); I = 59%
Test for overall effect: Z = 2.37 (P = 0.02)

Test for subgroup differences: Chi? = 0.18, df = 1 (P = 0.67), 1> = 0%

0.35[0.20, 0.61]
0.27 [0.03, 2.35]
0.86 [0.66, 1.11]
0.52 [0.24, 1.16]

0.62 [0.42, 0.92]
1.05 [0.16, 6.77]
0.63 [0.43, 0.93]

0.60 [0.40, 0.92]

<

€

>

0.2 5
Favours higher PEEP Favours lower PEEP

186


Tommaso Pettenuzzo
Hypoxemia

Tommaso Pettenuzzo
Subgroup analysis (medical vs. surgical study population)


Subgroup analysis (medical vs. surgical study population)

Atelectasis

Higher PEEP Lower PEEP

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% ClI

7.5.1 Medical

Manzano 2008 12 64 17 63 11.8%
Pepe 1984 27 44 23 48 30.8%
Relax 2020 15 493 20 476 11.6%
Subtotal (95% Cl) 601 587 54.2%
Total events 54 60

Heterogeneity: Tau? = 0.09; Chi? = 4.17,df = 2 (P = 0.12); I*> = 52%
Test for overall effect: Z = 0.34 (P = 0.73)

7.5.2 Surgical

Good 1979 9 10 12 14 44.3%
Michalopoulos 1998 2 21 2 22 1.5%
Subtotal (95% Cl) 31 36 45.8%
Total events 11 14

Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 1 (P = 1.00); I*> = 0%
Test for overall effect: Z = 0.33 (P = 0.74)

Total (95% CI) 632 623 100.0%
Total events 65 74

Heterogeneity: Tau? = 0.01; Chi® = 4.51,df = 4 (P = 0.34); I> = 11%
Test for overall effect: Z = 0.15 (P = 0.88)

Test for subgroup differences: Chi? = 0.22, df = 1 (P = 0.64), 1> = 0%

0.69 [0.36, 1.33]
1.28[0.88, 1.87]
0.72 [0.38, 1.40]
0.92 [0.58, 1.46]

1.05[0.78, 1.41]
1.05 [0.16, 6.77]
1.05 [0.78, 1.41]

1.02 [0.81, 1.28]
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Tommaso Pettenuzzo
Atelectasis

Tommaso Pettenuzzo
Subgroup analysis (medical vs. surgical study population)


Subgroup analysis (medical vs. surgical study population)

Barotrauma

Lower PEEP

Risk Ratio

Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

Higher PEEP
Study or Subgroup  Events Total Events
7.6.1 Medical
Manzano 2008 1 64
Nelson 1987 1 20
Pepe 1984 19 44
Relax 2020 12 493
Weigelt 1979 5 45
Subtotal (95% CI) 666
Total events 38

Heterogeneity: Tau? = 0.00; Chi? = 3.10, df = 4 (P = 0.54); I*> = 0%
Test for overall effect: Z = 1.40 (P = 0.16)

7.6.2 Surgical

Good 1979 0 10
Michalopoulos 1998 0 21
Subtotal (95% CI) 31
Total events 0

Heterogeneity: Not applicable
Test for overall effect: Not applicable

Total (95% CI) 697
Total events 38

Heterogeneity: Tau? = 0.00; Chi? = 3.10, df = 4 (P = 0.54); I*> = 0%
Test for overall effect: Z = 1.40 (P = 0.16)

52

52

Test for subgroup differences: Not applicable

63 2.8%
18 1.3%
48  63.5%
476  24.4%
34 8.1%

639 100.0%

14

22
36

675 100.0%

0.20 [0.02, 1.64]
2.71[0.12, 62.70]
0.86 [0.56, 1.34]
0.61[0.30, 1.24]
0.94 [0.27, 3.25]
0.78 [0.55, 1.11]

Not estimable
Not estimable
Not estimable

0.78 [0.55, 1.11]
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Tommaso Pettenuzzo
Barotrauma

Tommaso Pettenuzzo
Subgroup analysis (medical vs. surgical study population)


Subgroup analysis (medical vs. surgical study population)

Hypotension

Higher PEEP Lower PEEP

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

7.7.1 Medical

Feeley 1975 0 12 0 13

Lesur 2010 16 30 16 33 95.5%
Pepe 1984 1 44 0 48 2.2%
Weigelt 1979 1 45 0 34 2.2%
Subtotal (95% Cl) 131 128 100.0%
Total events 18 16

Heterogeneity: Tau? = 0.00; Chi* = 0.67,df =2 (P = 0.72); I> = 0%
Test for overall effect: Z = 0.56 (P = 0.57)

7.7.2 Surgical

Good 1979 0 10 0 14
Subtotal (95% Cl) 10 14
Total events 0 0

Heterogeneity: Not applicable
Test for overall effect: Not applicable

Total (95% CI) 141 142 100.0%
Total events 18 16

Heterogeneity: Tau? = 0.00; Chi’® = 0.67, df = 2 (P = 0.72); I> = 0%
Test for overall effect: Z = 0.56 (P = 0.57)

Test for subgroup differences: Not applicable

Not estimable
1.10[0.68, 1.79]
3.27 [0.14, 78.15]
2.28[0.10, 54.36]
1.15[0.71, 1.84]

Not estimable
Not estimable

1.15 [0.71, 1.84]

Risk Ratio
M-H, Random, 95% ClI
»
>
0.001 0.1 10 1000
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Tommaso Pettenuzzo
Subgroup analysis (medical vs. surgical study population)

Tommaso Pettenuzzo
Hypotension


Subgroup analysis (medical vs. surgical study population)

Central venous pressure

Higher PEEP Lower PEEP
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% ClI

Mean Difference
IV, Random, 95% ClI

7.8.1 Medical

Lesur 2010 12,5 1.5 30 10.8 2.9 33 78.7%
Subtotal (95% CI) 30 33  78.7%
Heterogeneity: Not applicable

Test for overall effect: Z = 2.96 (P = 0.003)

7.8.2 Surgical

Dyhr 2002 13 11 7 9.7 7.1 8 1.1%
Holland 2007 9 3 14 9 3 14 20.2%
Subtotal (95% CI) 21 22 21.3%

Heterogeneity: Tau? = 0.00; Chi? = 0.44, df = 1 (P = 0.51); I*> = 0%
Test for overall effect: Z = 0.15 (P = 0.88)

Total (95% CI) 51 55 100.0%
Heterogeneity: Tau? = 0.00; Chi? = 1.95, df = 2 (P = 0.38); I> = 0%
Test for overall effect: Z = 2.70 (P = 0.007)

Test for subgroup differences: Chi? = 1.51, df = 1 (P = 0.22), I> = 33.8%

.70[0.57, 2.83]
1.70 [0.57, 2.83]

3.30 [-6.22, 12.82]
0.00 [-2.22, 2.22]
0.17 [-1.99, 2.33]

1.37 [0.38, 2.37]
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Tommaso Pettenuzzo
Subgroup analysis (medical vs. surgical study population)

Tommaso Pettenuzzo
Central venous pressure


Subgroup analysis (medical vs. surgical study population)

Packed red blood cell transfusion

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
7.9.1 Medical
Relax 2020 1.7 0.7 493 1 0 476 Not estimable
Subtotal (95% CI) 493 476 Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not applicable
7.9.2 Surgical
Collier 2002 0.8 1.4 40 1.1 1.6 44 37.5% -0.30[-0.94, 0.34] ——
Zurich 1982 0.33 0.87 41 0.75 1.42 44 62.5% -0.42[-0.92,0.08] —
Subtotal (95% CI) 81 88 100.0% -0.38[-0.77,0.02] @9
Heterogeneity: Tau? = 0.00; Chi? = 0.08,df = 1 (P = 0.77); 1> = 0%
Test for overall effect: Z = 1.87 (P = 0.06)
Total (95% CI) 574 564 100.0% -0.38[-0.77,0.02] @9
Heterogeneity: Tau? = 0.00; Chi?> = 0.08, df = 1 (P = 0.77); I*> = 0% _=4 _=2 S é 451

Test for overall effect: Z = 1.87 (P = 0.06)

Test for subgroup differences: Not applicable

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Subgroup analysis (medical vs. surgical study population)

Tommaso Pettenuzzo
Packed red blood cell transfusion


Subgroup analysis (medical vs. surgical study population)

Duration of ventilation

Std. Mean Difference

1V, Random, 95% ClI

Std. Mean Difference
1V, Random, 95% ClI

Higher PEEP Lower PEEP

Study or Subgroup  Mean SD Total Mean SD Total Weight
7.10.1 Medical

Feeley 1975 258 217 12 259 149 13 6.4%
Lesur 2010 9.2 8.8 30 9.2 8.5 33 10.9%
Manzano 2008 5.8 6.8 64 6.5 6.2 63 14.2%
Nelson 1987 5.3 5 20 3.4 3 18 8.2%
Relax 2020 4.8 6.6 493 5.5 7.4 476 19.2%
Weigelt 1979 9.3 13 45 14 21.7 34 11.9%
Subtotal (95% CI) 664 637 70.8%

Heterogeneity: Tau? = 0.00; Chi® = 3.46, df = 5 (P = 0.63); I> = 0%
Test for overall effect: Z = 1.59 (P = 0.11)

7.10.2 Surgical

Collier 2002 409.1 208.6 40 439.3 277.7 44 12.3%
Good 1979 15.7 0.4 10 14.8 0.5 14 4.5%
Lago Borges 2014 5.1 2.9 45 6.8 3.2 44 12.4%
Marvel 1986 9.3 0.6 12 0 0 0

Subtotal (95% CI) 107 102 29.2%

Heterogeneity: Tau? = 0.66; Chi? = 19.38, df = 2 (P < 0.0001); I> = 90%
Test for overall effect: Z = 0.55 (P = 0.58)

Total (95% CI) 771 739 100.0%
Heterogeneity: Tau? = 0.07; Chi® = 23.01, df = 8 (P = 0.003); I*> = 65%
Test for overall effect: Z = 0.24 (P = 0.81)

Test for subgroup differences: Chi? = 0.52, df = 1 (P = 0.47), I*> = 0%

-0.01[-0.79, 0.78]

0.00 [-0.49, 0.49]
-0.11 [-0.45, 0.24]

0.45 [-0.20, 1.09]
-0.10 [-0.23, 0.03]
-0.27 [-0.72, 0.18]
-0.09 [-0.20, 0.02]

-0.12 [-0.55, 0.31]
1.88[0.88, 2.88]
-0.55[-0.98, -0.13]
Not estimable

0.28 [-0.71, 1.27]

-0.03 [-0.27, 0.21]
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Tommaso Pettenuzzo
Subgroup analysis (medical vs. surgical study population)

Tommaso Pettenuzzo
Duration of ventilation


Subgroup analysis (medical vs. surgical study population)

Hospital stay

Higher PEEP
Study or Subgroup Mean SD Total

Lower PEEP
Mean SD Total Weight

Mean Difference
1V, Random, 95% ClI

Mean Difference
1V, Random, 95% ClI

7.11.1 Medical

Manzano 2008 19.5 18.2 64

Nelson 1987 28 24 20
Relax 2020 19 21.4 493
Subtotal (95% Cl) 577

26.3 22 63 0.9%
26 24 18 0.2%

19.9 22.1 476 5.6%
557 6.7%

Heterogeneity: Tau? = 3.47; Chi? = 2.57,df = 2 (P = 0.28); I*> = 22%

Test for overall effect: Z = 1.08 (P = 0.28)

7.11.2 Surgical

Collier 2002 5.7 2.5 40
Marvel 1986 8.8 0.5 12
Subtotal (95% Cl) 52

5.2 1.7 44  31.1%
89 04 15 62.2%
59 93.3%

Heterogeneity: Tau? = 0.05; Chi? = 1.42, df = 1 (P = 0.23); I> = 30%

Test for overall effect: Z = 0.16 (P = 0.87)

Total (95% CI) 629

616 100.0%

Heterogeneity: Tau? = 0.16; Chi? = 5.42, df = 4 (P = 0.25); I*> = 26%

Test for overall effect: Z = 0.04 (P = 0.96)

Test for subgroup differences: Chi? = 1.19, df = 1 (P = 0.28), 1> = 15.9%

-6.80 [-13.83, 0.23]
2.00[-13.28, 17.28]
-0.90 [-3.64, 1.84]
-2.11 [-5.95, 1.72]

0.50 [-0.42, 1.42]
-0.10 [-0.45, 0.25]
0.04 [-0.46, 0.54]

-0.02 [-0.69, 0.66]
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Tommaso Pettenuzzo
Subgroup analysis (medical vs. surgical study population)

Tommaso Pettenuzzo
Hospital stay


Subgroup analysis (medical vs. surgical study population)

Risk Ratio

Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

ICU mortality

Higher PEEP Lower PEEP
Study or Subgroup Events Total Events Total
7.12.1 Medical
Feeley 1975 2 12 1 13 0.5%
Korovesi 2011 3 15 4 12 1.6%
Nelson 1987 4 20 4 18 1.8%
Relax 2020 185 492 163 476  96.0%
Subtotal (95% Cl) 539 519 100.0%
Total events 194 172

Heterogeneity: Tau? = 0.00; Chi® = 1.27,df = 3 (P = 0.74); I> = 0%
Test for overall effect: Z = 0.99 (P = 0.32)

7.12.2 Surgical

Dyhr 2002 0 7 0 8
Subtotal (95% Cl) 7 8
Total events 0 0

Heterogeneity: Not applicable
Test for overall effect: Not applicable

Total (95% CI) 546

Total events 194 172
Heterogeneity: Tau? = 0.00; Chi® = 1.27,df = 3 (P = 0.74); I> = 0%
Test for overall effect: Z = 0.99 (P = 0.32)

Test for subgroup differences: Not applicable

527 100.0%

2.17 [0.22, 20.94]
0.60[0.17, 2.18]
0.90 [0.26, 3.08]
1.10[0.93, 1.30]
1.09 [0.92, 1.28]

Not estimable
Not estimable

1.09 [0.92, 1.28]
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Tommaso Pettenuzzo
Subgroup analysis (medical vs. surgical study population)

Tommaso Pettenuzzo
ICU mortality


Subgroup analysis (ZEEP vs. lower PEEP)

Hospital mortality

Higher PEEP Lower PEEP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
8.17.1 ZEEP
Dyhr 2002 0 7 0 8 Not estimable
Lesur 2010 12 30 16 33 5.5% 0.82[0.47, 1.45] — 1
Manzano 2008 19 64 16 63 5.5% 1.17 [0.66, 2.06] S B
Michalopoulos 1998 0 21 0 22 Not estimable
Pepe 1984 13 44 18 48 5.1% 0.79 [0.44, 1.41] .
Weigelt 1979 16 45 17 34 6.5% 0.71[0.42,1.19] L
Subtotal (95% Cl) 211 208 22.7% 0.85 [0.64, 1.12] ‘
Total events 60 67

Heterogeneity: Tau? = 0.00; Chi? = 1.76, df = 3 (P = 0.62); I*> = 0%
Test for overall effect: Z = 1.14 (P = 0.25)

8.17.2 Lower PEEP

Collier 2002 1 40 1 44 0.2% 1.10[0.07, 17.01]
Nelson 1987 5 20 6 18 1.7% 0.75[0.28, 2.04]
Relax 2020 208 489 185 472 75.4% 1.09[0.93, 1.26]
Subtotal (95% CI) 549 534 77.3% 1.08 [0.93, 1.25]

Total events 214 192
Heterogeneity: Tau? = 0.00; Chi? = 0.51, df = 2 (P = 0.77); I*> = 0%
Test for overall effect: Z = 0.96 (P = 0.34)

Total (95% CI) 760 742 100.0%

Total events 274 259

Heterogeneity: Tau® = 0.00; Chi® = 4.39, df = 6 (P = 0.62); I*> = 0%

Test for overall effect: Z = 0.30 (P = 0.77)

Test for subgroup differences: Chi? = 2.13, df = 1 (P = 0.14), I*> = 53.0%

1.02 [0.89, 1.16]
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Tommaso Pettenuzzo
Subgroup analysis (ZEEP vs. lower PEEP)

Tommaso Pettenuzzo
Hospital mortality


Subgroup analysis (ZEEP vs. lower PEEP)

Pa02/FiO2

Higher PEEP Lower PEEP
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
1V, Random, 95% CI

Mean Difference
1V, Random, 95% CI

8.1.1 ZEEP

Korovesi 2011 498 75 15 420 73 12 6.7%
Koutsoukou 2006 409 65 11 437 74 10 6.0%
Lesur 2010 293 135 30 228 67 33 7.2%
Manzano 2008 359 104 64 301 84 63 13.4%
Subtotal (95% CI) 120 118 33.2%

Heterogeneity: Tau? = 1040.99; Chi? = 8.02, df = 3 (P = 0.05); I = 63%
Test for overall effect: Z = 2.22 (P = 0.03)

8.1.2 Lower PEEP

Holland 2007 307 82 14 337 82 14 5.9%
Lago Borges 2013 328 85 45 270 90 44 12.0%
Ma 2014 196 45 60 134 22 60 24.4%
Relax 2020 248 112 493 190 84 476 24.5%
Subtotal (95% CI) 612 594 66.8%

Heterogeneity: Tau? = 181.76; Chi® = 8.44, df = 3 (P = 0.04); I = 64%
Test for overall effect: Z = 5.74 (P < 0.00001)

Total (95% CI) 732 712 100.0%
Heterogeneity: Tau? = 249.71; Chi? = 16.89, df = 7 (P = 0.02); I*> = 59%
Test for overall effect: Z = 5.98 (P < 0.00001)

Test for subgroup differences: Chi? = 0.10, df = 1 (P = 0.75), I> = 0%

78.00 [21.91, 134.09]
-28.00 [-87.83, 31.83]
65.00 [11.56, 118.44]
58.00 [25.15, 90.85]
45.75 [5.42, 86.09]

-30.00 [-90.75, 30.75]
58.00 [21.61, 94.39]
62.00 [49.33, 74.67]
58.00 [45.56, 70.44]
52.97 [34.89, 71.05]

50.46 [33.93, 66.99]
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Tommaso Pettenuzzo
Subgroup analysis (ZEEP vs. lower PEEP)

Tommaso Pettenuzzo
PaO2/FiO2


Subgroup analysis (ZEEP vs. lower PEEP)

A-aDO2

Higher PEEP Lower PEEP Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% ClI

8.2.1 ZEEP

Feeley 1975 10 22 12 102 35 13 23.6% -3.02[-4.22,-1.81]
Koutsoukou 2006 100 41 11 87 40 10 25.5% 0.31[-0.55, 1.17]
Subtotal (95% CI) 23 23  49.1% -1.33[-4.58, 1.93]

Heterogeneity: Tau? = 5.24; Chi? = 19.38, df = 1 (P < 0.0001); I*> = 95%
Test for overall effect: Z = 0.80 (P = 0.42)

8.2.2 Lower PEEP

Lago Borges 2013 117 33 45 139 34 44  27.2% -0.65[-1.08, -0.22]
Marvel 1986 168 10 12 203 10 17 23.7% -3.40[-4.60, -2.20]
Subtotal (95% CI) 57 61 509% -1.97[-4.66, 0.73]

Heterogeneity: Tau? = 3.57; Chi? = 17.99, df = 1 (P < 0.0001); I* = 94%
Test for overall effect: Z = 1.43 (P = 0.15)

Total (95% CI) 80 84 100.0% -1.62[-3.12,-0.11]
Heterogeneity: Tau? = 2.13; Chi? = 37.49, df = 3 (P < 0.00001); I> = 92%

Test for overall effect: Z = 2.10 (P = 0.04)

Test for subgroup differences: Chi? = 0.09, df = 1 (P = 0.77), I*> = 0%
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Tommaso Pettenuzzo
Subgroup analysis (ZEEP vs. lower PEEP)

Tommaso Pettenuzzo
A-aDO2


Subgroup analysis (ZEEP vs. lower PEEP)

Compliance

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
8.3.1 ZEEP
Koutsoukou 2006 62 14 11 53 11 10 24.9% 9.00[-1.72,19.72] =
Weigelt 1979 42 36 45 39 43 34  9.0% 3.00[-14.88,20.88]
Subtotal (95% Cl) 56 44 33.9% 7.41[-1.78,16.61] -—-‘—
Heterogeneity: Tau? = 0.00; Chi® = 0.32,df = 1 (P = 0.57); 1> = 0%
Test for overall effect: Z=1.58 (P = 0.11)
8.3.2 Lower PEEP
Lago Borges 2013 56 19 45 47 12 44 66.1%  9.00 [2.41, 15.59] —i—
Subtotal (95% ClI) 45 44 66.1% 9.00 [2.41, 15.59] —~el
Heterogeneity: Not applicable
Test for overall effect: Z = 2.68 (P = 0.007)
Total (95% CI) 101 88 100.0% 8.46 [3.11, 13.82] ’
Heterogeneity: Tau? = 0.00; Chi? = 0.39, df = 2 (P = 0.82); I = 0% 5 =r 5 5 5

Test for overall effect: Z = 3.10 (P = 0.002)

Test for subgroup differences: Chi? = 0.08, df = 1 (P = 0.78), I> = 0%

Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
Subgroup analysis (ZEEP vs. lower PEEP)

Tommaso Pettenuzzo
Compliance


Subgroup analysis (ZEEP vs. lower PEEP)

Hypoxemia

Risk Ratio

Risk Ratio
M-H, Random, 95% ClI

0.35[0.20, 0.61]
1.05[0.16, 6.77]

0.27 [0.03, 2.35]
0.37 [0.22, 0.63]

Higher PEEP Lower PEEP
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI
8.4.1 ZEEP
Manzano 2008 12 64 34 63 24.3%
Michalopoulos 1998 2 21 2 22 4.5%
Pepe 1984 1 44 4 48 3.4%
Subtotal (95% ClI) 129 133 32.2%
Total events 15 40

Heterogeneity: Tau? = 0.00; Chi? = 1.32, df = 2 (P = 0.52); I*> = 0%
Test for overall effect: Z = 3.72 (P = 0.0002)

8.4.2 Lower PEEP

Lago Borges 2013 19 45 30 44 30.9%
Relax 2020 87 493 98 476 36.9%
Subtotal (95% Cl) 538 520 67.8%
Total events 106 128

Heterogeneity: Tau? = 0.03; Chi®? = 1.88,df = 1 (P = 0.17); I*> = 47%
Test for overall effect: Z = 1.74 (P = 0.08)

Total (95% CI) 667 653 100.0%
Total events 121 168
Heterogeneity: Tau? = 0.11; Chi? = 9.66, df = 4 (P = 0.05); I = 59%

Test for overall effect: Z = 2.37 (P = 0.02)

0.62 [0.42, 0.92]
0.86 [0.66, 1.11]
0.75 [0.55, 1.04]

0.60 [0.40, 0.92]

Test for subgroup differences: Chi? = 5.13, df = 1 (P = 0.02), 1> = 80.5%
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Tommaso Pettenuzzo
Subgroup analysis (ZEEP vs. lower PEEP)

Tommaso Pettenuzzo
Hypoxemia


Subgroup analysis (ZEEP vs. lower PEEP)

Atelectasis

Risk Ratio

Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% ClI

Higher PEEP Lower PEEP

Study or Subgroup Events Total Events Total
8.5.1 ZEEP

Good 1979 9 10 12 14
Manzano 2008 12 64 17 63
Michalopoulos 1998 2 21 2 22
Pepe 1984 27 44 23 48
Subtotal (95% CI) 139 147
Total events 50 54

Heterogeneity: Tau? = 0.00; Chi? = 2.70, df = 3 (P = 0.44); I*> = 0%

Test for overall effect: Z = 0.62 (P = 0.53)

8.5.2 Lower PEEP

Relax 2020 15 493 20 476
Subtotal (95% Cl) 493 476
Total events 15 20

Heterogeneity: Not applicable
Test for overall effect: Z = 0.96 (P = 0.34)

Total (95% CI) 632 623
Total events 65 74

Heterogeneity: Tau? = 0.01; Chi® = 4.51,df = 4 (P = 0.34); I> = 11%

Test for overall effect: Z = 0.15 (P = 0.88)

44.3%
11.8%

1.5%
30.8%
88.4%

11.6%
11.6%

100.0%

1.05[0.78, 1.41]
0.69 [0.36, 1.33]
1.05 [0.16, 6.77]
1.28[0.88, 1.87]
1.07 [0.86, 1.33]

0.72[0.38, 1.40]
0.72 [0.38, 1.40]

1.02 [0.81, 1.28]

Test for subgroup differences: Chi? = 1.23,df = 1 (P = 0.27), I*> = 18.7%
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Tommaso Pettenuzzo
Subgroup analysis (ZEEP vs. lower PEEP)

Tommaso Pettenuzzo
Atelectasis


Subgroup analysis (ZEEP vs. lower PEEP)

Risk Ratio

M-H, Random, 95% CI

Barotrauma

Higher PEEP Lower PEEP Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl
8.6.1 ZEEP
Good 1979 0 10 0 14 Not estimable
Manzano 2008 1 64 5 63 2.8% 0.20[0.02, 1.64]
Michalopoulos 1998 0 21 0 22 Not estimable
Pepe 1984 19 44 24 48  63.5% 0.86 [0.56, 1.34]
Weigelt 1979 5 45 4 34 8.1% 0.94 [0.27, 3.25]
Subtotal (95% Cl) 184 181 74.3% 0.83 [0.55, 1.24]
Total events 25 33

Heterogeneity: Tau? = 0.00; Chi? = 1.95, df = 2 (P = 0.38); I*> = 0%
Test for overall effect: Z = 0.92 (P = 0.36)

8.6.2 Lower PEEP

Nelson 1987 1 20 0 18 1.3% 2.71[0.12,62.70]
Relax 2020 12 493 19 476  24.4% 0.61[0.30, 1.24]
Subtotal (95% Cl) 513 494 25.7% 0.66 [0.33, 1.31]
Total events 13 19

Heterogeneity: Tau? = 0.00; Chi?> = 0.83, df = 1 (P = 0.36); I*> = 0%
Test for overall effect: Z = 1.19 (P = 0.23)

Total (95% CI) 697 675 100.0%
Total events 38 52

Heterogeneity: Tau? = 0.00; Chi? = 3.10, df = 4 (P = 0.54); I*> = 0%
Test for overall effect: Z = 1.40 (P = 0.16)

Test for subgroup differences: Chi? = 0.31, df = 1 (P = 0.58), I> = 0%

0.78 [0.55, 1.11]
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Tommaso Pettenuzzo
Subgroup analysis (ZEEP vs. lower PEEP)

Tommaso Pettenuzzo
Barotrauma


Subgroup analysis (ZEEP vs. lower PEEP)

Ventilator-associated pneumonia

Higher PEEP Lower PEEP Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% ClI

8.7.1 ZEEP

Manzano 2008 6 64 16 63 42.8% 0.37[0.15, 0.88]
Pepe 1984 4 44 6 48  26.3% 0.73[0.22, 2.41]
Subtotal (95% Cl) 108 111 69.1% 0.47 [0.23, 0.94]
Total events 10 22

Heterogeneity: Tau? = 0.00; Chi? = 0.81,df = 1 (P = 0.37); 1> = 0%
Test for overall effect: Z = 2.12 (P = 0.03)

8.7.2 Lower PEEP

Relax 2020 7 493 6 476  30.9% 1.13[0.38, 3.33]
Subtotal (95% CI) 493 476 30.9% 1.13 [0.38, 3.33]
Total events 7 6

Heterogeneity: Not applicable

Test for overall effect: Z = 0.22 (P = 0.83)

Total (95% CI) 601 587 100.0% 0.62 [0.32, 1.23]

Total events 17 28

Heterogeneity: Tau? = 0.08; Chi? = 2.59, df = 2 (P = 0.27); I> = 23%
Test for overall effect: Z=1.36 (P = 0.17)

Test for subgroup differences: Chi? = 1.79, df = 1 (P = 0.18), I* = 44.0%
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Tommaso Pettenuzzo
Subgroup analysis (ZEEP vs. lower PEEP)

Tommaso Pettenuzzo
Ventilator-associated pneumonia


Subgroup analysis (ZEEP vs. lower PEEP)

ARDS

Higher PEEP
Events

Lower PEEP
Study or Subgroup

Risk Ratio
Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% ClI

8.8.1 ZEEP

Korovesi 2016 0 15 0 12
Koutsoukou 2006 0 11 1 10 2.1%
Manzano 2008 3 64 9 63 11.9%
Pepe 1984 11 44 13 48 33.3%
Weigelt 1979 9 45 18 34  35.4%
Subtotal (95% Cl) 179 167 82.7%
Total events 23 41

Heterogeneity: Tau? = 0.10; Chi? = 4.16, df = 3 (P = 0.24); I* =
Test for overall effect: Z = 2.23 (P = 0.03)

8.8.2 Lower PEEP

Relax 2020 5 493 13 476  17.3%
Subtotal (95% CI) 493 476 17.3%
Total events 5 13

Heterogeneity: Not applicable

Test for overall effect: Z = 1.90 (P = 0.06)
Total (95% CI) 672 643 100.0%
Total events 28 54

Heterogeneity: Tau? = 0.04; Chi® = 4.59,df =4 (P = 0.33); I° =
Test for overall effect: Z = 3.03 (P = 0.002)

Test for subgroup differences: Chi2 = 0.31, df = 1 (P = 0.58), I?

Not estimable
0.31[0.01, 6.74]
0.33[0.09, 1.16]
0.92 [0.46, 1.84]
0.38[0.19, 0.73]
0.52 [0.29, 0.92]

0.37[0.13, 1.03]
0.37 [0.13, 1.03]

0.50 [0.32, 0.78]
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Tommaso Pettenuzzo
Subgroup analysis (ZEEP vs. lower PEEP)

Tommaso Pettenuzzo
ARDS


Subgroup analysis (ZEEP vs. lower PEEP)

Cardiac index

Heterogeneity: Tau? = 0.00; Chi?> = 0.13,df = 1 (P = 0.72); 1> = 0%

Test for overall effect: Z = 0.26 (P = 0.79)

Total (95% CI) 61 66

100.0%

Heterogeneity: Tau? = 0.00; Chi? = 0.15, df = 2 (P = 0.93); I*> = 0%

0.04 [-0.21, 0.29]

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
8.9.1 ZEEP
Dyhr 2002 22 0.6 7 21 11 8 8.2%  0.10[-0.78, 0.98] I —
Subtotal (95% Cl) 7 8 82% 0.10[-0.78, 0.98] ~a—
Heterogeneity: Not applicable
Test for overall effect: Z = 0.22 (P = 0.82)
8.9.2 Lower PEEP
Collier 2002 3.1 0.86 40 3.1 0.64 44 59.6%  0.00[-0.33, 0.33]
Holland 2007 3 06 14 29 0.6 14 32.2% 0.10 [-0.34, 0.54] %
Subtotal (95% CI) 54 58 91.8% 0.04[-0.23, 0.30]

0

Test for overall effect: Z = 0.31 (P = 0.75)

Test for subgroup differences: Chi? = 0.02, df = 1 (P = 0.89), I*> = 0%
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Tommaso Pettenuzzo
Subgroup analysis (ZEEP vs. lower PEEP)

Tommaso Pettenuzzo
Cardiac index


Subgroup analysis (ZEEP vs. lower PEEP)

Central venous pressure

Mean Difference

Mean Difference
IV, Random, 95% ClI

3.30[-6.22, 12.82]
1.70[0.57, 2.83]

Higher PEEP Lower PEEP
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI
8.10.1 ZEEP
Dyhr 2002 13 11 7 9.7 7.1 8 1.1%
Lesur 2010 12.5 1.5 30 10.8 2.9 33 78.7%
Subtotal (95% CI) 37 41 79.8%

Heterogeneity: Tau? = 0.00; Chi®> = 0.11, df = 1 (P = 0.74); I*> = 0%
Test for overall effect: Z = 3.02 (P = 0.003)

8.10.2 Lower PEEP

Holland 2007 9 3 14 9 3 14 20.2%
Subtotal (95% CI) 14 14 20.2%

Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)

Total (95% CI) 51 55 100.0%
Heterogeneity: Tau? = 0.00; Chi? = 1.95, df = 2 (P = 0.38); I> = 0%
Test for overall effect: Z = 2.70 (P = 0.007)

Test for subgroup differences: Chi? = 1.84, df = 1 (P = 0.17), I*> = 45.7%

1.72 [0.60, 2.84]

,2.22]
,2.22]
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Tommaso Pettenuzzo
Subgroup analysis (ZEEP vs. lower PEEP)

Tommaso Pettenuzzo
Central venous pressure


Subgroup analysis (ZEEP vs. lower PEEP)

Postoperative bleeding

Higher PEEP Lower PEEP
Study or Subgroup Mean SD Total Mean SD Total

Mean Difference
Weight IV, Random, 95% CI

Mean Difference
IV, Random, 95% ClI

8.11.1 ZEEP

Zurich 1982 542 239 41 562 261 476
Subtotal (95% CI) 41 476

Heterogeneity: Not applicable
Test for overall effect: Z=0.51 (P = 0.61)

8.11.2 Lower PEEP

Collier 2002 703 395 40 587 392 44
Subtotal (95% CI) 40 44

Heterogeneity: Not applicable
Test for overall effect: Z = 1.35 (P = 0.18)

Total (95% CI) 81 520

65.8% -20.00 [-96.82, 56.82]
65.8% -20.00 [-96.82, 56.82]

34.2% 116.00[-52.52, 284.52]
34.2% 116.00 [-52.52, 284.52]

100.0% 26.47 [-99.95, 152.89]

Heterogeneity: Tau? = 4783.35; Chi® = 2.07, df = 1 (P = 0.15); 1> = 52%

Test for overall effect: Z = 0.41 (P = 0.68)

Test for subgroup differences: Chi? = 2.07, df = 1 (P = 0.15), 1> = 51.7%
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Tommaso Pettenuzzo
Subgroup analysis (ZEEP vs. lower PEEP)

Tommaso Pettenuzzo
Postoperative bleeding


Subgroup analysis (ZEEP vs. lower PEEP)

Packed red blood cell transfusion

SD Total Mean

Lower PEEP
SD Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Higher PEEP
Study or Subgroup Mean
8.12.1 ZEEP
Zurich 1982 0.33 0.87 41

Subtotal (95% CI) 41

Heterogeneity: Not applicable
Test for overall effect: Z = 1.66 (P = 0.10)

8.12.2 Lower PEEP

Collier 2002 0.8 1.4 40
Relax 2020 1.7 0.7 493
Subtotal (95% CI) 533

Heterogeneity: Not applicable
Test for overall effect: Z = 0.92 (P = 0.36)

Total (95% CI) 574

0.75 1.42 44 62.5%

44 62.5%

1.1 1.6 44 37.5%
1 0 476

520 37.5%

564 100.0%

Heterogeneity: Tau? = 0.00; Chi?> = 0.08, df = 1 (P = 0.77); I*> = 0%

Test for overall effect: Z = 1.87 (P = 0.06)

Test for subgroup differences: Chi? = 0.08,df = 1 (P = 0.77), I*> = 0%

-0.42 [-0.92, 0.08]
-0.42 [-0.92, 0.08]

-0.30 [-0.94, 0.34]
Not estimable
-0.30 [-0.94, 0.34]

-0.38 [-0.77, 0.02]
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Tommaso Pettenuzzo
Subgroup analysis (ZEEP vs. lower PEEP)

Tommaso Pettenuzzo
Packed red blood cell transfusion


Subgroup analysis (ZEEP vs. lower PEEP)

Duration of ventilation

Higher PEEP Lower PEEP Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
8.13.1 ZEEP
Feeley 1975 258 217 12 259 149 13 6.4% -0.01[-0.79, 0.78] I —
Good 1979 15.7 0.4 10 14.8 0.5 14 4.5% 1.88 [0.88, 2.88]
Lesur 2010 9.2 8.8 30 9.2 8.5 33 10.9% 0.00 [-0.49, 0.49] I —
Manzano 2008 5.8 6.8 64 6.5 6.2 63 14.2% -0.11 [-0.45, 0.24] —=
Weigelt 1979 9.3 13 45 14 21.7 34 11.9% -0.27 [-0.72, 0.18] —
Subtotal (95% CI) 161 157 47.8%  0.15[-0.33, 0.63] -

Heterogeneity: Tau? = 0.21; Chi? = 15.37, df = 4 (P = 0.004); I> = 74%
Test for overall effect: Z = 0.62 (P = 0.53)

8.13.2 Lower PEEP

Collier 2002 409.1 208.6 40 439.3 277.7 44 12.3% -0.12 [-0.55, 0.31] T

Lago Borges 2014 5.1 2.9 45 6.8 3.2 44  12.4% -0.55[-0.98, -0.13] —_—

Marvel 1986 9.3 0.6 12 0 0 0 Not estimable

Nelson 1987 5.3 5 20 3.4 3 18 8.2% 0.45 [-0.20, 1.09] -
Relax 2020 4.8 6.6 493 5.5 7.4 476 19.2% -0.10 [-0.23, 0.03] B

Subtotal (95% CI) 610 582 52.2% -0.13 [-0.41, 0.15] ‘
Heterogeneity: Tau? = 0.04; Chi? = 7.04, df = 3 (P = 0.07); I> = 57%

Test for overall effect: Z = 0.93 (P = 0.35)

Total (95% ClI) 771 739 100.0% -0.03[-0.27,0.21] *

Heterogeneity: Tau? = 0.07; Chi® = 23.01, df = 8 (P = 0.003); I*> = 65%
Test for overall effect: Z = 0.24 (P = 0.81)
Test for subgroup differences: Chi? = 1.01, df = 1 (P = 0.32), I> = 0.9%
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Tommaso Pettenuzzo
Subgroup analysis (ZEEP vs. lower PEEP)

Tommaso Pettenuzzo
Duration of ventilation


Subgroup analysis (ZEEP vs. lower PEEP)

ICU stay

Higher PEEP Lower PEEP
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% ClI

Mean Difference
IV, Random, 95% CI

8.14.1 ZEEP

Korovesi 2011 17.2 10.1 15 14.4 8.44 12 4.6%
Manzano 2008 10.5 9.8 64 123 11.4 63 15.5%
Weigelt 1979 11.7 16.8 45 21 32.5 34 1.6%
Subtotal (95% Cl) 124 109 21.6%

Heterogeneity: Tau? = 6.71; Chi? = 3.10, df = 2 (P = 0.21); I> = 36%
Test for overall effect: Z = 0.59 (P = 0.56)

8.14.2 Lower PEEP

Relax 2020 7.2 10.3 493 8.1 11.5 476 78.4%
Subtotal (95% CI) 493 476 78.4%

Heterogeneity: Not applicable
Test for overall effect: Z = 1.28 (P = 0.20)

Total (95% Cl) 617 585 100.0%
Heterogeneity: Tau? = 0.26; Chi? = 3.18, df = 3 (P = 0.37); I> = 6%
Test for overall effect: Z = 1.30 (P = 0.19)

Test for subgroup differences: Chi? = 0.04, df = 1 (P = 0.84), 1> = 0%

2.80[-4.19, 9.79]
-1.80 [-5.50, 1.90]
-9.30 [-21.28, 2.68]
-1.41 [-6.15, 3.32]

-0.90 [-2.28, 0.48]
-0.90 [-2.28, 0.48]

-1.00 [-2.51, 0.51]
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Tommaso Pettenuzzo
Subgroup analysis (ZEEP vs. lower PEEP)

Tommaso Pettenuzzo
ICU stay


Subgroup analysis (ZEEP vs. lower PEEP)

Hospital stay

Higher PEEP Lower PEEP
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
1V, Random, 95% ClI

Mean Difference
1V, Random, 95% ClI

8.15.1 ZEEP

Manzano 2008 19.5 18.2 64 263 22 63 0.9%
Subtotal (95% Cl) 64 63 0.9%

Heterogeneity: Not applicable
Test for overall effect: Z = 1.90 (P = 0.06)

8.15.2 Lower PEEP

Collier 2002 5.7 2.5 40 5.2 1.7 44  31.1%
Marvel 1986 8.8 0.5 12 89 04 15 62.2%
Nelson 1987 28 24 20 26 24 18 0.2%
Relax 2020 19 21.4 493 19.9 22.1 476 5.6%
Subtotal (95% CI) 565 553 99.1%

Heterogeneity: Tau? = 0.00; Chi? = 1.87, df = 3 (P = 0.60); I> = 0%
Test for overall effect: Z = 0.22 (P = 0.82)

Total (95% CI) 629 616 100.0%
Heterogeneity: Tau? = 0.16; Chi? = 5.42, df = 4 (P = 0.25); I*> = 26%
Test for overall effect: Z = 0.04 (P = 0.96)

Test for subgroup differences: Chi? = 3.55,df = 1 (P = 0.06), 1> = 71.8%

-6.80[-13.83, 0.23]
-6.80 [-13.83, 0.23]

0.50 [-0.42, 1.42]
-0.10 [-0.45, 0.25]
2.00[-13.28, 17.28]
-0.90 [-3.64, 1.84]
-0.04 [-0.36, 0.29]

-0.02 [-0.69, 0.66]

’
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Tommaso Pettenuzzo
Subgroup analysis (ZEEP vs. lower PEEP)

Tommaso Pettenuzzo
Hospital stay


Subgroup analysis (ZEEP vs. lower PEEP)

Risk Ratio

Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

ICU mortality

Higher PEEP Lower PEEP
Study or Subgroup Events Total Events Total
8.16.1 ZEEP
Dyhr 2002 0 7 0 8
Feeley 1975 2 12 1 13 0.5%
Korovesi 2011 3 15 4 12 1.6%
Subtotal (95% Cl) 34 33 2.2%
Total events 5 5

Heterogeneity: Tau? = 0.00; Chi® = 0.94, df = 1 (P = 0.33); I° = 0%
Test for overall effect: Z = 0.34 (P = 0.73)

8.16.2 Lower PEEP

Nelson 1987 4 20 4 18 1.8%
Relax 2020 185 492 163 476 96.0%
Subtotal (95% Cl) 512 494 97.8%
Total events 189 167

Heterogeneity: Tau? = 0.00; Chi’* = 0.10, df = 1 (P = 0.75); I> = 0%
Test for overall effect: Z = 1.05 (P = 0.29)

Total (95% CI) 546 527 100.0%
Total events 194 172
Heterogeneity: Tau? = 0.00; Chi® = 1.27,df = 3 (P = 0.74); I> = 0%

Test for overall effect: Z = 0.99 (P = 0.32)

Test for subgroup differences: Chi? = 0.25,df = 1 (P = 0.62), I> = 0%

Not estimable
2.17 [0.22, 20.94]
0.60[0.17, 2.18]
0.82 [0.27, 2.52]

0.90 [0.26, 3.08]
1.10[0.93, 1.30]
1.09 [0.93, 1.29]

1.09 [0.92, 1.28]
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Tommaso Pettenuzzo
Subgroup analysis (ZEEP vs. lower PEEP)

Tommaso Pettenuzzo
ICU mortality


Subgroup analysis (ZEEP vs. lower PEEP)

28-day mortality

Higher PEEP Lower PEEP Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% ClI

8.18.1 ZEEP

Lesur 2010 9 30 14 33 28.8% 0.71[0.36, 1.39]
Subtotal (95% Cl) 30 33 28.8% 0.71 [0.36, 1.39]
Total events 9 14

Heterogeneity: Not applicable
Test for overall effect: Z = 1.00 (P = 0.31)

8.18.2 Lower PEEP

Ma 2014 15 60 39 60 33.1% 0.38[0.24, 0.62]
Relax 2020 207 493 183 476  38.1% 1.09 [0.94, 1.27]
Subtotal (95% Cl) 553 536 71.2% 0.66 [0.24, 1.85]
Total events 222 222

Heterogeneity: Tau? = 0.51; Chi? = 16.79, df = 1 (P < 0.0001); I> = 94%
Test for overall effect: Z = 0.78 (P = 0.43)

Total (95% Cl) 583 569 100.0% 0.68 [0.33, 1.40]
Total events 231 236

Heterogeneity: Tau? = 0.35; Chi? = 17.71, df = 2 (P = 0.0001); I> = 89%

Test for overall effect: Z = 1.05 (P = 0.30)

Test for subgroup differences: Chi? = 0.01, df = 1 (P = 0.92), I*> = 0%
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Tommaso Pettenuzzo
Subgroup analysis (ZEEP vs. lower PEEP)

Tommaso Pettenuzzo
28-day mortality


Subgroup analysis (TV > 8 mL/kg vs. TV <8 mL/kg)

Hospital mortality

Higher PEEP Lower PEEP Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% ClI

9.15.1 VT>8

Collier 2002 1 40 1 44 0.2% 1.10 [0.07, 17.01]
Pepe 1984 13 44 18 48 5.2% 0.79 [0.44, 1.41]
Weigelt 1979 16 45 17 34 6.7% 0.71[0.42, 1.19]
Subtotal (95% Cl) 129 126 12.1% 0.75 [0.51, 1.10]
Total events 30 36

Heterogeneity: Tau? = 0.00; Chi® = 0.15,df = 2 (P = 0.93); I> = 0%
Test for overall effect: Z = 1.47 (P = 0.14)

9.15.2 VT<8

Dyhr 2002 0 7 0 8 Not estimable
Lesur 2010 12 30 16 33 5.6% 0.82[0.47, 1.45]
Manzano 2008 19 64 16 63 5.5% 1.17 [0.66, 2.06]
Relax 2020 208 489 185 472 76.7% 1.09 [0.93, 1.26]
Subtotal (95% Cl) 590 576 87.9% 1.07 [0.93, 1.24]
Total events 239 217

Heterogeneity: Tau? = 0.00; Chi® = 0.95, df = 2 (P = 0.62); I> = 0%
Test for overall effect: Z = 0.95 (P = 0.34)

Total (95% CI) 719 702 100.0% 1.03 [0.90, 1.17]
Total events 269 253

Heterogeneity: Tau? = 0.00; Chi? = 4.02, df = 5 (P = 0.55); I> = 0%

Test for overall effect: Z = 0.38 (P = 0.71)

Test for subgroup differences: Chi? = 2.93, df = 1 (P = 0.09), I*> = 65.8%
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Tommaso Pettenuzzo
Subgroup analysis (TV > 8 mL/kg vs. TV < 8 mL/kg)

Tommaso Pettenuzzo
Hospital mortality


Subgroup analysis (TV > 8 mL/kg vs. TV <8 mL/kg)

A-aDO2

Higher PEEP Lower PEEP
Study or Subgroup Mean SD Total Mean SD Total Weight

Std. Mean Difference
IV, Random, 95% ClI

Std. Mean Difference
IV, Random, 95% ClI

9.1.1 VT>8

Feeley 1975 10 22 12 102 35 13 23.6%
Marvel 1986 168 10 12 203 10 17 23.7%
Subtotal (95% CI) 24 30 47.3%

Heterogeneity: Tau? = 0.00; Chi? = 0.20, df = 1 (P = 0.66); I> = 0%
Test for overall effect: Z = 7.42 (P < 0.00001)

9.1.2 VT<8

Koutsoukou 2006 100 41 11 87 40 10 25.5%
Lago Borges 2013 117 33 45 139 34 44  27.2%
Subtotal (95% Cl) 56 54 52.7%

Heterogeneity: Tau? = 0.34; Chi? = 3.81,df = 1 (P = 0.05); I> = 74%
Test for overall effect: Z = 0.52 (P = 0.60)

Total (95% CI) 80 84 100.0%

-3.02 [-4.22, -1.81]
-3.40 [-4.60, -2.20]
-3.21 [-4.06, -2.36]

0.31[-0.55, 1.17]
-0.65 [-1.08, -0.22]
-0.25 [-1.18, 0.68]

-1.62 [-3.12, -0.11]

Heterogeneity: Tau? = 2.13; Chi? = 37.49, df = 3 (P < 0.00001); I> = 92%

Test for overall effect: Z = 2.10 (P = 0.04)

Test for subgroup differences: Chi? = 21.32, df = 1 (P < 0.00001), 1> = 95.3%
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Tommaso Pettenuzzo
Subgroup analysis (TV > 8 mL/kg vs. TV < 8 mL/kg)

Tommaso Pettenuzzo
A-aDO2


Subgroup analysis (TV > 8 mL/kg vs. TV <8 mL/kg)

Compliance

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CIi IV, Random, 95% CI
9.2.1 VT>8
Weigelt 1979 42 36 45 39 43 34  9.0% 3.00[-14.88, 20.88]
Subtotal (95% ClI) 45 34 9.0% 3.00 [-14.88, 20.88] e ——
Heterogeneity: Not applicable
Test for overall effect: Z = 0.33 (P = 0.74)
9.2.2 VT<8
Koutsoukou 2006 62 14 11 53 11 10 24.9% 9.00[-1.72,19.72] L
Lago Borges 2013 56 19 45 47 12 44 66.1%  9.00[2.41, 15.59] —i—
Subtotal (95% CI) 56 54 91.0% 9.00 [3.39, 14.61] ’
Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 1 (P = 1.00); I> = 0%
Test for overall effect: Z = 3.14 (P = 0.002)
Total (95% CI) 101 88 100.0% 8.46 [3.11, 13.82] ’
Heterogeneity: Tau? = 0.00; Chi? = 0.39, df = 2 (P = 0.82); I> = 0% _2=0 —iO ) 1=0 2=0

Test for overall effect: Z = 3.10 (P = 0.002)
Test for subgroup differences: Chi? = 0.39, df = 1 (P = 0.53), I> = 0%

Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
Subgroup analysis (TV > 8 mL/kg vs. TV < 8 mL/kg)

Tommaso Pettenuzzo
Compliance


Subgroup analysis (TV > 8 mL/kg vs. TV <8 mL/kg)

Hypoxemia

Risk Ratio
Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

Higher PEEP Lower PEEP
Study or Subgroup Events Total Events Total
9.3.1 VT>8
Pepe 1984 1 44 4 48 4.0%
Subtotal (95% Cl) 44 48 4.0%
Total events 1 4
Heterogeneity: Not applicable
Test for overall effect: Z = 1.18 (P = 0.24)
9.3.2 VT<8
Lago Borges 2013 19 45 30 44  32.3%
Manzano 2008 12 64 34 63  26.0%
Relax 2020 87 493 98 476 37.7%
Subtotal (95% Cl) 602 583 96.0%
Total events 118 162

Heterogeneity: Tau® = 0.13; Chi® = 8.75,df = 2 (P = 0.01); 1> = 77%
Test for overall effect: Z = 2.11 (P = 0.03)

Total (95% CI) 646 631 100.0%

Total events 119 166

Heterogeneity: Tau? = 0.12; Chi? = 9.47, df = 3 (P = 0.02); I> = 68%
Test for overall effect: Z = 2.34 (P = 0.02)

Test for subgroup differences: Chi® = 0.49, df = 1 (P = 0.48), I> = 0%

27[0.03, 2.35]
0.27 [0.03, 2.35]

0.62 [0.42, 0.92]
0.35[0.20, 0.61]
0.86 [0.66, 1.11]
0.60 [0.37, 0.96]

0.58 [0.37, 0.92]

ot

=
<&

&

0.002

0.1 10 500

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Subgroup analysis (TV > 8 mL/kg vs. TV < 8 mL/kg)

Tommaso Pettenuzzo
Hypoxemia


Subgroup analysis (TV > 8 mL/kg vs. TV <8 mL/kg)

Atelectasis

Higher PEEP Lower PEEP Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

9.4.1 VT>8

Good 1979 9 10 12 14 39.9% 1.05[0.78, 1.41]
Pepe 1984 27 44 23 48 31.2% 1.28 [0.88, 1.87]
Subtotal (95% CI) 54 62 71.1% 1.13 [0.90, 1.43]
Total events 36 35

Heterogeneity: Tau? = 0.00; Chi? = 0.95,df = 1 (P = 0.33); I> = 0%
Test for overall effect: Z = 1.05 (P = 0.29)

9.4.2 VT<8

Manzano 2008 12 64 17 63 14.5% 0.69 [0.36, 1.33]
Relax 2020 15 493 20 476 14.3% 0.72 [0.38, 1.40]
Subtotal (95% Cl) 557 539 28.9% 0.71 [0.45, 1.13]
Total events 27 37

Heterogeneity: Tau® = 0.00; Chi® = 0.01, df = 1 (P = 0.93); I> = 0%
Test for overall effect: Z = 1.45 (P = 0.15)

Total (95% CI) 611 601 100.0% 1.00 [0.76, 1.32]
Total events 63 72

Heterogeneity: Tau? = 0.03; Chi® = 4.55, df = 3 (P = 0.21); I = 34%

Test for overall effect: Z = 0.02 (P = 0.99)

Test for subgroup differences: Chi® = 3.14, df = 1 (P = 0.08), I = 68.1%

D

0.1

0.2 0.5 2 5
Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Subgroup analysis (TV > 8 mL/kg vs. TV < 8 mL/kg)

Tommaso Pettenuzzo
Atelectasis


Subgroup analysis (TV > 8 mL/kg vs. TV <8 mL/kg)

Barotrauma

Higher PEEP Lower PEEP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
9.5.1 VT>8
Good 1979 0 10 0 14 Not estimable
Pepe 1984 19 44 24 48  64.3% 0.86 [0.56, 1.34] —l—
Weigelt 1979 5 45 4 34 8.2% 0.94 [0.27, 3.25]
Subtotal (95% CI) 99 96 72.5% 0.87 [0.58, 1.32] ‘
Total events 24 28

Heterogeneity: Tau? = 0.00; Chi® = 0.02, df = 1 (P = 0.89); I° = 0%
Test for overall effect: Z = 0.64 (P = 0.52)

9.5.2 VT<8

Manzano 2008 1 64 5 63 2.8% 0.20[0.02, 1.64] ¢

Relax 2020 12 493 19 476 24.7% 0.61 [0.30, 1.24] S
Subtotal (95% CI) 557 539 27.5% 0.54 [0.28, 1.07] ’
Total events 13 24

Heterogeneity: Tau? = 0.00; Chi® = 0.99,df = 1 (P = 0.32); I> = 0%
Test for overall effect: Z = 1.77 (P = 0.08)

Total (95% ClI) 656 635 100.0% 0.77 [0.54, 1.09] -
Total events 37 52
ity: 2 = : i2 = = = C 12 = 0% } } } t }
_Il-_lete:cogeneltyI.ITa;;J . (Z)EO1 (38“ . _2(.)5;1‘,}df 3(P=0.47);1 0% o1 02 0’5 3 : 10
estforoverall e e(?t. =148 ( 5 ) 2 Favours higher PEEP Favours lower PEEP
Test for subgroup differences: Chi®* = 1.37,df = 1 (P = 0.24), I = 26.9%
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Tommaso Pettenuzzo
Subgroup analysis (TV > 8 mL/kg vs. TV < 8 mL/kg)

Tommaso Pettenuzzo
Barotrauma


Subgroup analysis (TV > 8 mL/kg vs. TV <8 mL/kg)

Ventilator-associated pneumonia

Higher PEEP Lower PEEP

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% ClI

9.6.1 VT>8

Pepe 1984 4 44 6 48 26.3%
Subtotal (95% Cl) 44 48 26.3%
Total events 4 6

Heterogeneity: Not applicable
Test for overall effect: Z = 0.52 (P = 0.60)

9.6.2 VT<8

Manzano 2008 6 64 16 63 42.8%
Relax 2020 7 493 6 476  30.9%
Subtotal (95% Cl) 557 539 73.7%
Total events 13 22

Heterogeneity: Tau? = 0.37; Chi? = 2.47,df = 1 (P = 0.12); I> = 60%
Test for overall effect: Z = 0.88 (P = 0.38)

Total (95% CI) 601 587 100.0%
Total events 17 28

Heterogeneity: Tau? = 0.08; Chi? = 2.59, df = 2 (P = 0.27); I> = 23%
Test for overall effect: Z=1.36 (P = 0.17)

Test for subgroup differences: Chi? = 0.04, df = 1 (P = 0.84), I*> = 0%

0.73[0.22, 2.41]
0.73 [0.22, 2.41]

0.37[0.15, 0.88]
1.13 [0.38, 3.33]
0.61 [0.21, 1.83]

0.62 [0.32, 1.23]

—_—

el

-

-
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Tommaso Pettenuzzo
Subgroup analysis (TV > 8 mL/kg vs. TV < 8 mL/kg)

Tommaso Pettenuzzo
Ventilator-associated pneumonia


Subgroup analysis (TV > 8 mL/kg vs. TV <8 mL/kg)

ARDS

Higher PEEP Lower PEEP

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% ClI

9.7.1VT>8

Pepe 1984 11 44 13 48 33.3%
Weigelt 1979 9 45 18 34 35.4%
Subtotal (95% CI) 89 82 68.7%
Total events 20 31

Heterogeneity: Tau® = 0.28; Chi’* = 3.34,df = 1 (P = 0.07); I> = 70%
Test for overall effect: Z = 1.19 (P = 0.23)

9.7.2 VT<8

Korovesi 2016 0 15 0 12
Koutsoukou 2006 0 11 1 10 2.1%
Manzano 2008 3 64 9 63 11.9%
Relax 2020 5 493 13 476  17.3%
Subtotal (95% CI) 583 561 31.3%
Total events 8 23

Heterogeneity: Tau? = 0.00; Chi? = 0.03, df = 2 (P = 0.98); I> = 0%
Test for overall effect: Z = 2.67 (P = 0.008)

Total (95% CI) 672 643 100.0%
Total events 28 54

Heterogeneity: Tau? = 0.04; Chi® = 4.59,df =4 (P = 0.33); 1> = 13%
Test for overall effect: Z = 3.03 (P = 0.002)

Test for subgroup differences: Chi? = 0.76, df = 1 (P = 0.38), I> = 0%

0.92 [0.46, 1.84]
0.38[0.19, 0.73]
0.59 [0.24, 1.41]

Not estimable
0.31[0.01, 6.74]
0.33[0.09, 1.16]
0.37[0.13, 1.03]
0.35 [0.16, 0.76]

0.50 [0.32, 0.78]

>

0.02

0.1 10 50
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Tommaso Pettenuzzo
Subgroup analysis (TV > 8 mL/kg vs. TV < 8 mL/kg)

Tommaso Pettenuzzo
ARDS


Subgroup analysis (TV > 8 mL/kg vs. TV <8 mL/kg)

Hypotension

Higher PEEP Lower PEEP Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

9.8.1 VT>8

Feeley 1975 0 12 0 13 Not estimable
Good 1979 0 10 0 14 Not estimable
Pepe 1984 1 44 0 48 2.2% 3.27 [0.14, 78.15]
Weigelt 1979 1 45 0 34 2.2% 2.28[0.10, 54.36]
Subtotal (95% Cl) 111 109 4.5% 2.73 [0.29, 25.73]
Total events 2 0

Heterogeneity: Tau? = 0.00; Chi® = 0.02, df = 1 (P = 0.88); I> = 0%
Test for overall effect: Z = 0.88 (P = 0.38)

9.8.2 VT<8

Lesur 2010 16 30 16 33  95.5% 1.10[0.68, 1.79]
Subtotal (95% Cl) 30 33 95.5% 1.10 [0.68, 1.79]
Total events 16 16

Heterogeneity: Not applicable
Test for overall effect: Z = 0.38 (P = 0.70)

Total (95% CI) 141 142 100.0% 1.15 [0.71, 1.84]
Total events 18 16

Heterogeneity: Tau? = 0.00; Chi’® = 0.67, df = 2 (P = 0.72); I> = 0%

Test for overall effect: Z = 0.56 (P = 0.57)

Test for subgroup differences: Chi? = 0.60, df = 1 (P = 0.44), I> = 0%

L

>

0.001

0.1 10
Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Subgroup analysis (TV > 8 mL/kg vs. TV < 8 mL/kg)

Tommaso Pettenuzzo
Hypotension


Subgroup analysis (TV > 8 mL/kg vs. TV <8 mL/kg)

Cardiac index

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
9.9.1 VT>8
Collier 2002 3.1 0.86 40 3.1 0.64 44 59.6%  0.00[-0.33, 0.33]
Subtotal (95% CI) 40 44 59.6% 0.00[-0.33, 0.33]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)
9.9.2 VT<8
Dyhr 2002 22 0.6 7 21 11 8 8.2%  0.10[-0.78, 0.98]
Holland 2007 3 0.6 14 29 0.6 14 32.2% 0.10 [-0.34, 0.54] L
Subtotal (95% CI) 21 22 40.4% 0.10 [-0.30, 0.50] et

Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 1 (P = 1.00); I> = 0%

Test for overall effect: Z = 0.49 (P = 0.62)

Total (95% CI) 61

66

100.0%

Heterogeneity: Tau? = 0.00; Chi? = 0.15, df = 2 (P = 0.93); I*> = 0%

Test for overall effect: Z = 0.31 (P = 0.75)

Test for subgroup differences: Chi? = 0.15, df = 1 (P = 0.70), I*> = 0%

0.04 [-0.21, 0.29]

’

-0.5 0 0.5
Favours lower PEEP Favours higher PEEP
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Tommaso Pettenuzzo
Subgroup analysis (TV > 8 mL/kg vs. TV < 8 mL/kg)

Tommaso Pettenuzzo
Cardiac index


Subgroup analysis (TV > 8 mL/kg vs. TV <8 mL/kg)

Duration of ventilation

Higher PEEP Lower PEEP Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% ClI
9.11.1 VT>8
Collier 2002 409.1 208.6 40 439.3 277.7 44 13.4% -0.12 [-0.55, 0.31] —
Feeley 1975 258 217 12 259 149 13 6.8% -0.01[-0.79, 0.78] s E—
Good 1979 15.7 0.4 10 14.8 0.5 14 4.8% 1.88[0.88, 2.88] I E—
Marvel 1986 9.3 0.6 12 0 0 0 Not estimable
Weigelt 1979 9.3 13 45 14 21.7 34 12.9% -0.27 [-0.72, 0.18] -1
Subtotal (95% Cl) 119 105 37.8% 0.25 [-0.44, 0.93] i
Heterogeneity: Tau? = 0.37; Chi? = 15.33, df = 3 (P = 0.002); I* = 80%
Test for overall effect: Z = 0.71 (P = 0.48)
9.11.2 VT<8
Lago Borges 2014 5.1 2.9 45 6.8 3.2 44 13.5% -0.55[-0.98, -0.13] —_—
Lesur 2010 9.2 8.8 30 9.2 8.5 33 11.8% 0.00 [-0.49, 0.49] e
Manzano 2008 5.8 6.8 64 6.5 6.2 63 15.5% -0.11 [-0.45, 0.24] =
Relax 2020 4.8 6.6 493 5.5 7.4 476 21.4% -0.10 [-0.23, 0.03] =
Subtotal (95% Cl) 632 616 62.2% -0.16 [-0.34, 0.02] &
Heterogeneity: Tau? = 0.01; Chi? = 4.31, df = 3 (P = 0.23); I = 30%
Test for overall effect: Z = 1.70 (P = 0.09)
Total (95% CI) 751 721 100.0% -0.07 [-0.32,0.17]
Heterogeneity: Tau? = 0.07; Chi? = 20.24, df = 7 (P = 0.005); I*> = 65% _’2 _’1 3 ’1 é

Test for overall effect: Z = 0.59 (P = 0.55)
Test for subgroup differences: Chi? = 1.26, df = 1 (P = 0.26), I*> = 20.5%

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Subgroup analysis (TV > 8 mL/kg vs. TV < 8 mL/kg)

Tommaso Pettenuzzo
Duration of ventilation


Subgroup analysis (TV > 8 mL/kg vs. TV <8 mL/kg)

ICU stay

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CIl 1V, Random, 95% CI
9.12.1 VT>8
Weigelt 1979 11.7 16.8 45 21 32.5 34 1.6% -9.30[-21.28, 2.68]
Subtotal (95% Cl) 45 34 1.6% -9.30[-21.28, 2.68] et

Heterogeneity: Not applicable
Test for overall effect: Z=1.52 (P = 0.13)

9.12.2 VT<8

Korovesi 2011 17.2 10.1 15 14.4 8.44 12 4.6% 2.80 [-4.19, 9.79] 1T
Manzano 2008 10.5 9.8 64 12.3 11.4 63 15.5% -1.80[-5.50, 1.90] T
Relax 2020 7.2 10.3 493 8.1 11.5 476 78.4% -0.90[-2.28, 0.48] ’
Subtotal (95% CI) 572 551 98.4% -0.88[-2.15,0.38]

Heterogeneity: Tau? = 0.00; Chi? = 1.30, df = 2 (P = 0.52); I*> = 0%
Test for overall effect: Z=1.37 (P = 0.17)

Total (95% ClI) 617 585 100.0% -1.00[-2.51,0.51] ‘I

Heterogeneity: Tau? = 0.26; Chi? = 3.18, df = 3 (P = 0.37); I> = 6% _250 —iO 5 150 250
Test for overall effec.t: 2=130 (P_2= 0.19) , Favours higher PEEP Favours lower PEEP
Test for subgroup differences: Chi* = 1.88,df = 1 (P = 0.17), I° = 46.7%
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Tommaso Pettenuzzo
Subgroup analysis (TV > 8 mL/kg vs. TV < 8 mL/kg)

Tommaso Pettenuzzo
ICU stay


Subgroup analysis (TV > 8 mL/kg vs. TV <8 mL/kg)

Hospital stay

Higher PEEP Lower PEEP
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% ClI

Mean Difference
IV, Random, 95% CI

9.13.1VT>8

Collier 2002 5.7 2.5 40 5.2 1.7 44 34.5%
Marvel 1986 8.8 0.5 12 89 04 15 56.7%
Subtotal (95% CI) 52 59 91.2%

Heterogeneity: Tau? = 0.05; Chi® = 1.42,df = 1 (P = 0.23); I> = 30%
Test for overall effect: Z = 0.16 (P = 0.87)

9.13.2 VT<8
Manzano 2008 19.5 18.2 64 26.3 22 63 1.3%
Relax 2020 19 21.4 493 19.9 22.1 476 7.5%

Subtotal (95% CI) 557 539 8.8%
Heterogeneity: Tau? = 10.00; Chi? = 2.35,df = 1 (P = 0.13); I> = 57%
Test for overall effect: Z = 1.04 (P = 0.30)

Total (95% Cl) 609 598 100.0%
Heterogeneity: Tau? = 0.26; Chi? = 5.36, df = 3 (P = 0.15); I> = 44%
Test for overall effect: Z = 0.10 (P = 0.92)

Test for subgroup differences: Chi? = 1.11, df = 1 (P = 0.29), 1> = 10.1%

0.50[-0.42, 1.42]
-0.10 [-0.45, 0.25]
0.04 [-0.46, 0.54]

-6.80[-13.83, 0.23]
-0.90 [-3.64, 1.84]
-2.93 [-8.42, 2.56]

-0.04 [-0.84, 0.76]

et

*
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Tommaso Pettenuzzo
Subgroup analysis (TV > 8 mL/kg vs. TV < 8 mL/kg)

Tommaso Pettenuzzo
Hospital stay


Subgroup analysis (TV > 8 mL/kg vs. TV <8 mL/kg)

Risk Ratio

Weight M-H, Random, 95% CI

ICU mortality

Higher PEEP Lower PEEP
Study or Subgroup Events Total Events Total
9.14.1 VT>8
Feeley 1975 2 12 1 13
Subtotal (95% Cl) 12 13
Total events 2 1

Heterogeneity: Not applicable
Test for overall effect: Z = 0.67 (P = 0.50)

9.14.2 VT<8

Dyhr 2002 0 7 0 8
Korovesi 2011 3 15 4 12
Relax 2020 185 492 163 476
Subtotal (95% Cl) 514 496
Total events 188 167

Heterogeneity: Tau® = 0.00; Chi® = 0.83,df = 1 (P = 0.36); I> = 0%

Test for overall effect: Z = 0.98 (P = 0.33)

Total (95% CI) 526
Total events 190 168

Heterogeneity: Tau? = 0.00; Chi? = 1.18, df = 2 (P = 0.55); I> = 0%

Test for overall effect: Z = 1.02 (P = 0.31)

Test for subgroup differences: Chi? = 0.35, df = 1 (P = 0.55), I = 0%

0.5%
0.5%

1.7%
97.8%
99.5%

509 100.0%

2.17 [0.22, 20.94]
2.17 [0.22, 20.94]

Not estimable
0.60[0.17, 2.18]

1.10 [0.93, 1.30]
1.09 [0.92, 1.28]

1.09 [0.92, 1.29]

Risk Ratio
M-H, Random, 95% ClI
*.—
0.005 0.1 1 10 200

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Subgroup analysis (TV > 8 mL/kg vs. TV < 8 mL/kg)

Tommaso Pettenuzzo
ICU mortality


Subgroup analysis (year of publication > 2000 vs. < 2000)

Hospital mortality

Study or Subgroup

Higher PEEP

Events

Lower PEEP

Total Events Total

Risk Ratio

Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

10.15.1 >2000
Collier 2002

Dyhr 2002

Lesur 2010
Manzano 2008
Relax 2020
Subtotal (95% CI)
Total events

Heterogeneity: Tau? = 0.00; Chi? = 0.95, df = 3 (P = 0.81); I = 0%

1

0
12
19
208

240

40

7
30
64

489
630

1

0
16
16
185

218

Test for overall effect: Z = 0.95 (P = 0.34)

10.15.2 <2000

Michalopoulos 1998

Nelson 1987
Pepe 1984
Weigelt 1979
Subtotal (95% CI)

Total events

Heterogeneity: Tau? = 0.00; Chi®> = 0.07, df = 2 (P = 0.97); 1> = 0%

0
5
13
16

34

21
20
44
45
130

0
6
18
17

41

Test for overall effect: Z = 1.60 (P = 0.11)

Total (95% ClI)
Total events

Heterogeneity: Tau? = 0.00; Chi?> = 4.39, df = 6 (P = 0.62); I> = 0%

274

760

259

Test for overall effect: Z = 0.30 (P = 0.77)
Test for subgroup differences: Chi?> = 3.37,df = 1 (P = 0.07), I> = 70.3%

44 0.2%
8

33 5.5%

63 5.5%

472 75.4%

620 86.6%

22

18 1.7%

48 5.1%

34 6.5%
122 13.4%

742 100.0%

1.10[0.07, 17.01]
Not estimable
0.82[0.47, 1.45]
1.17 [0.66, 2.06]

1.09[0.93, 1.26]
1.07 [0.93, 1.24]

Not estimable
0.75[0.28, 2.04]
0.79 [0.44, 1.41]

0.71[0.42,1.19]
0.74 [0.52, 1.07]

1.02 [0.89, 1.16]

—_—

5

b

4

v

0.1

0.2 0.5 2 5
Lower in higher PEEP Higher in higher PEEP

10

227


Tommaso Pettenuzzo
Subgroup analysis (year of publication > 2000 vs. < 2000)

Tommaso Pettenuzzo
Hospital mortality


Subgroup analysis (year of publication > 2000 vs. < 2000)

A-aDQO2

Higher PEEP Lower PEEP
Study or Subgroup Mean SD Total Mean SD Total Weight

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

10.1.1 >2000

Koutsoukou 2006 100 41 11 87 40 10 25.5%
Lago Borges 2013 117 33 45 139 34 44 27.2%
Subtotal (95% CI) 56 54 52.7%

Heterogeneity: Tau? = 0.34; Chi®> = 3.81, df = 1 (P = 0.05); I> = 74%
Test for overall effect: Z = 0.52 (P = 0.60)

10.1.2 <2000

Feeley 1975 10 22 12 102 35 13 23.6%
Marvel 1986 168 10 12 203 10 17 23.7%
Subtotal (95% CI) 24 30 47.3%

Heterogeneity: Tau? = 0.00; Chi®> = 0.20, df = 1 (P = 0.66); I> = 0%
Test for overall effect: Z = 7.42 (P < 0.00001)

Total (95% CI) 80 84 100.0%

0.31[-0.55, 1.17]
-0.65 [-1.08, -0.22]
-0.25 [-1.18, 0.68]

-3.02 [-4.22, -1.81]
-3.40 [-4.60, -2.20]
-3.21 [-4.06, -2.36]

-1.62 [-3.12, -0.11]

Heterogeneity: Tau? = 2.13; Chi® = 37.49, df = 3 (P < 0.00001); I> = 92%

Test for overall effect: Z = 2.10 (P = 0.04)

Test for subgroup differences: Chi? = 21.32, df = 1 (P < 0.00001), I?> = 95.3%
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Tommaso Pettenuzzo
Subgroup analysis (year of publication > 2000 vs. < 2000)

Tommaso Pettenuzzo
A-aDO2


Subgroup analysis (year of publication > 2000 vs. < 2000)

Compliance

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Higher PEEP Lower PEEP
Study or Subgroup Mean SD Total Mean SD Total Weight
10.2.1 >2000
Koutsoukou 2006 62 14 11 53 11 10 24.9%
Lago Borges 2013 56 19 45 47 12 44  66.1%
Subtotal (95% CI) 56 54 91.0%

Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 1 (P = 1.00); I> = 0%
Test for overall effect: Z = 3.14 (P = 0.002)

10.2.2 <2000
Weigelt 1979 42 36 45 39 43 34 9.0%
Subtotal (95% CI) 45 34 9.0%

Heterogeneity: Not applicable
Test for overall effect: Z = 0.33 (P = 0.74)

Total (95% CI) 101 88 100.0%
Heterogeneity: Tau? = 0.00; Chi® = 0.39, df = 2 (P = 0.82); I> = 0%
Test for overall effect: Z = 3.10 (P = 0.002)

Test for subgroup differences: Chi?2 = 0.39, df = 1 (P = 0.53), 1> = 0%

9.00 [-1.72, 19.72] ]

3.00 [-14.88, 20.88]
3.00 [-14.88, 20.88]

9.00 [2.41, 15.59]

-
. 5
9.00 [3.39, 14.61] <&

’
8.46 [3.11, 13.82] L 4

-50 -25 0 25 50
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Tommaso Pettenuzzo
Subgroup analysis (year of publication > 2000 vs. < 2000)

Tommaso Pettenuzzo
Compliance


Subgroup analysis (year of publication > 2000 vs. < 2000)

Hypoxemia

Higher PEEP Lower PEEP

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

10.3.1 >2000

Lago Borges 2013 19 45 30 44 30.9%
Manzano 2008 12 64 34 63 24.3%
Relax 2020 87 493 98 476 36.9%
Subtotal (95% CI) 602 583 92.1%
Total events 118 162

Heterogeneity: Tau? = 0.13; Chi®? = 8.75,df = 2 (P = 0.01); I° = 77%
Test for overall effect: Z = 2.11 (P = 0.03)

10.3.2 <2000

Michalopoulos 1998 2 21 2 22 4.5%
Pepe 1984 1 44 4 48 3.4%
Subtotal (95% CI) 65 70 7.9%
Total events 3 6

Heterogeneity: Tau? = 0.00; Chi® = 0.87, df = 1 (P = 0.35); I = 0%
Test for overall effect: Z = 0.74 (P = 0.46)

Total (95% Cl) 667 653 100.0%
Total events 121 168

Heterogeneity: Tau? = 0.11; Chi® = 9.66, df = 4 (P = 0.05); I> = 59%
Test for overall effect: Z = 2.37 (P = 0.02)

Test for subgroup differences: Chi? = 0.00, df = 1 (P = 0.98), I = 0%

0.62 [0.42, 0.92]
0.35[0.20, 0.61]

0.86 [0.66, 1.11]
0.60 [0.37, 0.96]

1.05 [0.16, 6.77]

0.27[0.03, 2.35]
0.59 [0.14, 2.41]

0.60 [0.40, 0.92]

—-—
—
-

-

>

0.02

0.1 10
Lower in higher PEEP Higher in higher PEEP
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Tommaso Pettenuzzo
Subgroup analysis (year of publication > 2000 vs. < 2000)

Tommaso Pettenuzzo
Hypoxemia


Subgroup analysis (year of publication > 2000 vs. < 2000)

Atelectasis

Higher PEEP Lower PEEP Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CIi M-H, Random, 95% ClI
10.4.1 >2000
Manzano 2008 12 64 17 63 11.8% 0.69 [0.36, 1.33] —
Relax 2020 15 493 20 476 11.6% 0.72 [0.38, 1.40] I R
Subtotal (95% Cl) 557 539 23.4% 0.71 [0.45, 1.13] ~l-
Total events 27 37

Heterogeneity: Tau? = 0.00; Chi? = 0.01, df = 1 (P = 0.93); I> = 0%
Test for overall effect: Z = 1.45 (P = 0.15)

10.4.2 <2000

Good 1979 9 10 12 14 44.3% 1.05[0.78, 1.41] —
Michalopoulos 1998 2 21 2 22 1.5% 1.05 [0.16, 6.77]

Pepe 1984 27 44 23 48 30.8% 1.28 [0.88, 1.87] T
Subtotal (95% Cl) 75 84 76.6% 1.13 [0.90, 1.43] @
Total events 38 37

Heterogeneity: Tau? = 0.00; Chi? = 0.90, df = 2 (P = 0.64); I = 0%
Test for overall effect: Z = 1.05 (P = 0.29)

Total (95% CI) 632 623 100.0% 1.02 [0.81, 1.28] <
Total events 65 74

Heterogeneity: Tau? = 0.01; Chi® = 4.51,df = 4 (P = 0.34); 1> = 11%
Test for overall effect: Z = 0.15 (P = 0.88)

Test for subgroup differences: Chi? = 3.13,df = 1 (P = 0.08), I> = 68.1%

0.2 0.5 ] 2 5
Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Subgroup analysis (year of publication > 2000 vs. < 2000)

Tommaso Pettenuzzo
Atelectasis


Subgroup analysis (year of publication > 2000 vs. < 2000)

Barotrauma

Higher PEEP Lower PEEP Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

10.5.1 >2000

Manzano 2008 1 64 5 63 2.8% 0.20[0.02, 1.64]
Relax 2020 12 493 19 476  24.4% 0.61[0.30, 1.24]
Subtotal (95% CI) 557 539 27.2% 0.54 [0.28, 1.07]
Total events 13 24

Heterogeneity: Tau? = 0.00; Chi? = 0.99, df = 1 (P = 0.32); 1> = 0%
Test for overall effect: Z = 1.77 (P = 0.08)

10.5.2 <2000

Good 1979 0 10 0 14 Not estimable
Michalopoulos 1998 0 21 0 22 Not estimable
Nelson 1987 1 20 0 18 1.3% 2.71[0.12, 62.70]
Pepe 1984 19 44 24 48 63.5% 0.86 [0.56, 1.34]
Weigelt 1979 5 45 4 34 8.1% 0.94[0.27, 3.25]
Subtotal (95% CI) 140 136 72.8% 0.89 [0.59, 1.34]
Total events 25 28

Heterogeneity: Tau? = 0.00; Chi® = 0.52,df =2 (P = 0.77); I = 0%
Test for overall effect: Z = 0.56 (P = 0.58)

Total (95% CI) 697 675 100.0% 0.78 [0.55, 1.11]
Total events 38 52

Heterogeneity: Tau? = 0.00; Chi® = 3.10, df = 4 (P = 0.54); I> = 0%

Test for overall effect: Z = 1.40 (P = 0.16)

Test for subgroup differences: Chi® = 1.49, df = 1 (P = 0.22), 1> = 32.9%

—_——
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Tommaso Pettenuzzo
Subgroup analysis (year of publication > 2000 vs. < 2000)

Tommaso Pettenuzzo
Barotrauma


Subgroup analysis (year of publication > 2000 vs. < 2000)

Ventilator-associated pneumonia

Higher PEEP Lower PEEP Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% ClI

10.6.1 >2000

Manzano 2008 6 64 16 63 42.8% 0.37[0.15, 0.88]
Relax 2020 7 493 6 476 30.9% 1.13[0.38, 3.33]
Subtotal (95% Cl) 557 539 73.7% 0.61 [0.21, 1.83]
Total events 13 22

Heterogeneity: Tau? = 0.37; Chi® = 2.47,df = 1 (P = 0.12); I> = 60%
Test for overall effect: Z = 0.88 (P = 0.38)

10.6.2 <2000

Pepe 1984 4 44 6 48 26.3% 0.73[0.22, 2.41]
Subtotal (95% Cl) 44 48 26.3% 0.73 [0.22, 2.41]
Total events 4 6

Heterogeneity: Not applicable
Test for overall effect: Z = 0.52 (P = 0.60)

Total (95% CI) 601 587 100.0% 0.62 [0.32, 1.23]
Total events 17 28

Heterogeneity: Tau? = 0.08; Chi? = 2.59,df = 2 (P = 0.27); 1> = 23%

Test for overall effect: Z = 1.36 (P = 0.17)

Test for subgroup differences: Chi? = 0.04, df = 1 (P = 0.84), I> = 0%
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Tommaso Pettenuzzo
Subgroup analysis (year of publication > 2000 vs. < 2000)

Tommaso Pettenuzzo
Ventilator-associated pneumonia


Subgroup analysis (year of publication > 2000 vs. < 2000)

ARDS

Higher PEEP Lower PEEP

Study or Subgroup Events Total Events Total

Risk Ratio
Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

10.7.1 >2000

Korovesi 2016 0 15 0 12
Koutsoukou 2006 0 11 1 10 2.1%
Manzano 2008 3 64 9 63 11.9%
Relax 2020 5 493 13 476 17.3%
Subtotal (95% CI) 583 561 31.3%
Total events 8 23

Heterogeneity: Tau? = 0.00; Chi? = 0.03, df = 2 (P = 0.98); I> = 0%
Test for overall effect: Z = 2.67 (P = 0.008)

10.7.2 <2000

Pepe 1984 11 44 13 48 33.3%
Weigelt 1979 9 45 18 34 35.4%
Subtotal (95% CI) 89 82 68.7%
Total events 20 31

Heterogeneity: Tau? = 0.28; Chi® = 3.34,df = 1 (P = 0.07); 1> = 70%
Test for overall effect: Z = 1.19 (P = 0.23)

Total (95% CI) 672

Total events 28 54
Heterogeneity: Tau® = 0.04; Chi? = 4.59, df = 4 (P = 0.33); I> = 13%
Test for overall effect: Z = 3.03 (P = 0.002)

Test for subgroup differences: Chi®> = 0.76, df = 1 (P = 0.38), 1> = 0%

643 100.0%

Not estimable
0.31[0.01, 6.74]
0.33 [0.09, 1.16]
0.37[0.13, 1.03]
0.35 [0.16, 0.76]

0.92 [0.46, 1.84]

0.38[0.19, 0.73]
0.59 [0.24, 1.41]

0.50 [0.32, 0.78]
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Tommaso Pettenuzzo
Subgroup analysis (year of publication > 2000 vs. < 2000)

Tommaso Pettenuzzo
ARDS


Subgroup analysis (year of publication > 2000 vs. < 2000)

Hypotension

Higher PEEP Lower PEEP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
10.8.1 >2000
Lesur 2010 16 30 16 33 95.5% 1.10[0.68, 1.79]
Subtotal (95% CI) 30 33 95.5% 1.10 [0.68, 1.79]
Total events 16 16

Heterogeneity: Not applicable
Test for overall effect: Z = 0.38 (P = 0.70)

10.8.2 <2000

Feeley 1975 0 12 0 13 Not estimable

Good 1979 0 10 0 14 Not estimable

Pepe 1984 1 44 0 48 2.2% 3.27[0.14, 78.15]

Weigelt 1979 1 45 0 34 2.2% 2.28 [0.10, 54.36]

Subtotal (95% CI) 111 109  4.5% 2.73 [0.29, 25.73] et
Total events 2 0

Heterogeneity: Tau? = 0.00; Chi? = 0.02, df = 1 (P = 0.88); I> = 0%
Test for overall effect: Z = 0.88 (P = 0.38)

Total (95% CI) 141 142 100.0% 1.15 [0.71, 1.84] ’
Total events 18 16

Heterogeneity: Tau? = 0.00; Chi® = 0.67,df =2 (P = 0.72); I = 0% f f f f
Test for overall effect: Z = 0.56 (P = 0.57) 001 Favour(.:..Plﬂgher PEEP Favours Iovsllgr PEEP 100
Test for subgroup differences: Chi? = 0.60, df = 1 (P = 0.44), I*> = 0%
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Tommaso Pettenuzzo
Subgroup analysis (year of publication > 2000 vs. < 2000)

Tommaso Pettenuzzo
Hypotension


Subgroup analysis (year of publication > 2000 vs. < 2000)

Postoperative bleeding

Lower PEEP

SD Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Higher PEEP
Study or Subgroup Mean SD Total Mean
10.9.1 >2000
Collier 2002 703 395 40

Subtotal (95% CI) 40
Heterogeneity: Not applicable
Test for overall effect: Z = 1.35 (P = 0.18)

10.9.2 <2000

Zurich 1982 542 239 41
Subtotal (95% CI) 41

Heterogeneity: Not applicable
Test for overall effect: Z=0.51 (P = 0.61)

Total (95% CI) 81

Heterogeneity: Tau? = 4783.35; Chi? = 2.07,df = 1 (P = 0.15); I = 52%

Test for overall effect: Z = 0.41 (P = 0.68)

Test for subgroup differences: Chi? = 2.07, df = 1 (P = 0.15), 1> = 51.7%

587 392

562 261

44 34.2%

116.00 [-52.52, 284.52]

44 34.2% 116.00 [-52.52, 284.52]

476  65.8%
476 65.8%

520 100.0%

-20.00 [-96.82, 56.82]
-20.00 [-96.82, 56.82]

26.47 [-99.95, 152.89]

——
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Tommaso Pettenuzzo
Subgroup analysis (year of publication > 2000 vs. < 2000)

Tommaso Pettenuzzo
Postoperative bleeding


Subgroup analysis (year of publication > 2000 vs. < 2000)

Packed red blood cell transfusion

Higher PEEP Lower PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
10.10.1 >2000
Collier 2002 0.8 1.4 40 1.1 1.6 44  37.5% -0.30[-0.94, 0.34] — &7
Relax 2020 1.7 0.7 493 1 0 476 Not estimable
Subtotal (95% CI) 533 520 37.5% -0.30[-0.94,0.34] e
Heterogeneity: Not applicable
Test for overall effect: Z = 0.92 (P = 0.36)
10.10.2 <2000
Zurich 1982 0.33 0.87 41 0.75 1.42 44  62.5% -0.42[-0.92, 0.08] ——
Subtotal (95% Cl) 41 44 62.5% -0.42[-0.92,0.08] ~al
Heterogeneity: Not applicable
Test for overall effect: Z = 1.66 (P = 0.10)
Total (95% Cl) 574 564 100.0% -0.38[-0.77,0.02] e
Heterogeneity: Tau? = 0.00; Chi? = 0.08, df = 1 (P = 0.77); I> = 0% _=2 —=1 S =1 2=

Test for overall effect: Z = 1.87 (P = 0.06)

Test for subgroup differences: Chi? = 0.08, df = 1 (P = 0.77), I*> = 0%

Favours higher PEEP Favours lower PEEP
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Tommaso Pettenuzzo
Subgroup analysis (year of publication > 2000 vs. < 2000)

Tommaso Pettenuzzo
Packed red blood cell transfusion


Subgroup analysis (year of publication > 2000 vs. < 2000)

Duration of ventilation

Study or Subgroup

Weight

Std. Mean Difference
IV, Random, 95% ClI

Std. Mean Difference
IV, Random, 95% ClI

10.11.1 >2000
Collier 2002

Lago Borges 2014
Lesur 2010
Manzano 2008

Relax 2020
Subtotal (95% CI)

Heterogeneity: Tau? = 0.00; Chi? = 4.31,df = 4 (P = 0.37); > = 7%

Test for overall effect: Z = 2.10 (P = 0.04)

10.11.2 <2000
Feeley 1975

Good 1979
Marvel 1986
Nelson 1987
Weigelt 1979
Subtotal (95% Cl)

258
15.7
9.3
5.3
9.3

217
0.4
0.6

5
13

12 259 149
10 14.8 0.5
12 0 0
20 3.4 3

45 14 21.7
929

Higher PEEP Lower PEEP
Mean SD Total Mean SD Total
409.1 208.6 40 439.3 277.7 44

5.1 2.9 45 6.8 3.2 44

9.2 8.8 30 9.2 8.5 33

5.8 6.8 64 6.5 6.2 63

4.8 6.6 493 5.5 7.4 476

672 660

13
14

0
18
34
79

12.3%
12.4%
10.9%
14.2%
19.2%
69.1%

6.4%
4.5%

8.2%
11.9%
30.9%

Heterogeneity: Tau? = 0.51; Chi? = 15.88, df = 3 (P = 0.001); I = 81%
Test for overall effect: Z = 1.08 (P = 0.28)

Total (95% CI)

771

739

100.0%

Heterogeneity: Tau? = 0.07; Chi? = 23.01, df = 8 (P = 0.003); I> = 65%
Test for overall effect: Z = 0.24 (P = 0.81)
Test for subgroup differences: Chi? = 1.94, df = 1 (P = 0.16), 1> = 48.5%

-0.12 [-0.55, 0.31

-0.55[-0.98, -0.13

-0.11[-0.45, 0.24

]
]
0.00 [-0.49, 0.49]
]
-0.10 [-0.23, 0.03]

-0.13 [-0.26, -0.01]

-0.01 [-0.79, 0.78]
1.88[0.88, 2.88]
Not estimable

0.45 [-0.20, 1.09]
-0.27 [-0.72, 0.18]
0.43 [-0.35, 1.22]

-0.03 [-0.27, 0.21]

otll]
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Tommaso Pettenuzzo
Subgroup analysis (year of publication > 2000 vs. < 2000)

Tommaso Pettenuzzo
Duration of ventilation


Subgroup analysis (year of publication > 2000 vs. < 2000)

ICU stay

Higher PEEP Lower PEEP
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
1V, Random, 95% ClI

Mean Difference
IV, Random, 95% ClI

10.12.1 >2000

Korovesi 2011 17.2 10.1 15 14.4 8.44 12 4.6%

Manzano 2008 10.5 9.8 64 123 114 63 15.5%
Relax 2020 7.2 10.3 493 8.1 11.5 476 78.4%
Subtotal (95% CI) 572 551 98.4%

Heterogeneity: Tau? = 0.00; Chi? = 1.30, df = 2 (P = 0.52); I = 0%
Test for overall effect: Z=1.37 (P = 0.17)

10.12.2 <2000

Weigelt 1979 11.7 16.8 45 21 32.5 34 1.6%
Subtotal (95% ClI) 45 34 1.6%

Heterogeneity: Not applicable
Test for overall effect: Z = 1.52 (P = 0.13)

Total (95% CI) 617 585 100.0%
Heterogeneity: Tau? = 0.26; Chi® = 3.18, df = 3 (P = 0.37); I> = 6%

Test for overall effect: Z = 1.30 (P = 0.19)

Test for subgroup differences: Chi? = 1.88,df = 1 (P = 0.17), I1> = 46.7%

2.80 [-4.19, 9.79]
-1.80 [-5.50, 1.90]
-0.90 [-2.28, 0.48]
-0.88 [-2.15, 0.38]

-9.30[-21.28, 2.68]
-9.30 [-21.28, 2.68]

-1.00 [-2.51, 0.51]
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Tommaso Pettenuzzo
Subgroup analysis (year of publication > 2000 vs. < 2000)

Tommaso Pettenuzzo
ICU stay


Subgroup analysis (year of publication > 2000 vs. < 2000)

Hospital stay

Lower PEEP
SD Total Weight

Higher PEEP
Study or Subgroup Mean SD Total Mean

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

10.13.1 >2000
Collier 2002 5.7 2.5 40 5.2 1.7 44  31.1%
Manzano 2008 19.5 18.2 64 263 22 63 0.9%

Relax 2020 19 21.4 493 19.9 22.1 476 5.6%
Subtotal (95% CI) 597 583 37.6%

Heterogeneity: Tau? = 2.67; Chi? = 4.82, df = 2 (P = 0.09); I*> = 59%
Test for overall effect: Z = 0.58 (P = 0.56)

10.13.2 <2000

Marvel 1986 8.8 0.5 12 89 04 15 62.2%
Nelson 1987 28 24 20 26 24 18 0.2%
Subtotal (95% CI) 32 33 62.4%

Heterogeneity: Tau? = 0.00; Chi® = 0.07, df = 1 (P = 0.79); I1> = 0%
Test for overall effect: Z = 0.56 (P = 0.58)

Total (95% CI) 629 616 100.0%
Heterogeneity: Tau? = 0.16; Chi? = 5.42, df = 4 (P = 0.25); I> = 26%
Test for overall effect: Z = 0.04 (P = 0.96)

Test for subgroup differences: Chi? = 0.25, df = 1 (P = 0.62), I> = 0%

0.50 [-0.42, 1.42]
-6.80 [-13.83, 0.23]

-0.90 [-3.64, 1.84]
-0.73 [-3.21, 1.74]

-0.10 [-0.45, 0.25]
2.00[-13.28, 17.28]
-0.10 [-0.45, 0.25]

-0.02 [-0.69, 0.66]
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Tommaso Pettenuzzo
Subgroup analysis (year of publication > 2000 vs. < 2000)

Tommaso Pettenuzzo
Hospital stay


Subgroup analysis (year of publication > 2000 vs. < 2000)

ICU mortality

Higher PEEP
Events Total Events

Lower PEEP

Study or Subgroup Total

Risk Ratio

Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% ClI

10.14.1 >2000

Dyhr 2002 0 7 0 8

Korovesi 2011 3 15 4 12 1.6%
Relax 2020 185 492 163 476  96.0%
Subtotal (95% Cl) 514 496 97.7%
Total events 188 167

Heterogeneity: Tau? = 0.00; Chi? = 0.83,df = 1 (P = 0.36); I> = 0%

Test for overall effect: Z = 0.98 (P = 0.33)

10.14.2 <2000

Feeley 1975 2 12 1 13 0.5%
Nelson 1987 4 20 4 18 1.8%
Subtotal (95% Cl) 32 31 2.3%
Total events 6 5

Heterogeneity: Tau? = 0.00; Chi? = 0.45,df = 1 (P = 0.50); I> = 0%

Test for overall effect: Z = 0.17 (P = 0.86)

Total (95% Cl) 546
Total events 194 172

527 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 1.27,df = 3 (P = 0.74); I = 0%

Test for overall effect: Z = 0.99 (P = 0.32)

Test for subgroup differences: Chi?> = 0.00, df = 1 (P = 0.98), I*> = 0%

Not estimable
0.60[0.17, 2.18]
1.10[0.93, 1.30]
1.09 [0.92, 1.28]

2.17[0.22, 20.94]

0.90 [0.26, 3.08]
1.10 [0.37, 3.24]

1.09 [0.92, 1.28]

)
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Tommaso Pettenuzzo
Subgroup analysis (year of publication > 2000 vs. < 2000)

Tommaso Pettenuzzo
ICU mortality


Online Resource 10. Meta-regression

Table S9. Meta-regression for the association between PEEP level and primary outcome and
main secondary outcomes using tidal volume as covariate
QOutcome B (95% confidence interval) P value
Hospital mortality -0.056 (-0.116 — 0.003) 0.07
Pa02/FiO2 -8.20 (-32.8 - 16.4) 0.51
Risk of hypoxemia -0.41 (-0.77 —-0.06) 0.02
Risk of barotrauma 0.08 (-0.06 — 0.22) 0.28
Risk of ARDS 0.01 (-0.12-0.15) 0.84
Duration of ventilation 0.01 (-0.05 - 0.06) 0.80
Hospital stay -0.03 (-0.39 - 0.34) 0.89
Abbreviations: PEEP, positive end-expiratory pressure; PaO2/FiOz, arterial partial pressure of
oxygen to fraction of inspired oxygen ratio, ARDS, acute respiratory distress syndrome.
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Online Resource 11. Trial sequential analysis

Trial sequential analysis assessing the relationship between higher vs. lower positive end-expiratory pressure (PEEP) and hospital mortality. The required information sizes to

demonstrate or reject an 11% (vertical red line) relative risk reduction (RRR) for higher PEEP with a control group proportion of 33%, an alpha of 5%, and a beta of 10% is 6845

patients. The blue line represents the cumulative Z-curve of the meta-analysis of 1502 patients. The oblique red lines represent the trial sequential monitoring boundaries and the

futility boundaries for 11% RRR, respectively. The green horizontal lines are the conventional 5% significance thresholds (Z-value = 1.96). A constant continuity correction of 1

was applied.
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