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Rational?

RISks?

Benefits?




Rational?

Oxygenation / Decarboxylation
- Improved ventilation / perfusion matching
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Rational?
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Reduced lung injury
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Ventilation homogeneity
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Rational?

Oxygenation / Decarboxylation

- Improved ventilation / perfusion matching
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Rational?

Oxygenation / Decarboxylation
- Improved ventilation / perfusion matching

Improved oxygenation
and decarboxylation

Less mechanical strain
Less lung injury

Reduced lung injury
- Pressure gradient homogenization
- Reduced respiratory drive Reduced respiratory

drive



Rational?

Oxygenation / Decarboxylation

- Improved ventilation / per
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Rational?

Oxygenation / Decarboxylation
- Improved ventilation / perfusion matching
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Physiological effects of awake prone 2
position in acute hypoxemic respiratory failure

Domenico Luca Grieco'", Luca Delle Cese'~, Luca 5. Menga'<, Tommaso Rosa'~, Teresa Michi'?,
Gianmarco Lombardi'<, Melania Cesarano'~, Valentina Giammatteo'~, Giuseppe Bello'~,
Simone Carelli'?, Salvatore L. Cutuli'=, Claudio Sandroni'?, Gennaro De Pascale’?, Antonio Pesenti®,

Salvatore M. Maggiore®” and Massimo Antonelli'™

Grieco et al Critical Care  (2023) 27315
https.//doi.org/10.1186/513054-023-04600-9
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End Expiratory Lung Impedance
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End Expiratory Lung Impedance
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End Expiratory Lung Impedance
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Regional tidal volume distribution
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Rational?

Oxygenation / Decarboxylation
- Improved ventilation / perfusion matching

L Hypoxemic patients
High risk of intubation

Reduced lung injury
- Pressure gradient homogenization
- Reduced respiratory drive )

4
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Brian Broadbent @brianbroadbent - 3}
Replying to @BBroderickMD @mattmight and

My 3 year old was recently intubated for 50
days with severe ARDS. We begged to prone
early on and were told there's research that
proning doesn’t help. After vent. pnuemonia
#3, we proned. She made it. Proning works.
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Intubation ?
Lengths of stay ?
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International META. TRIAL
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Awake prone positioning for COVID-19 acute hypoxaemic
respiratory failure: a randomised, controlled, multinational,
open-label meta-trial

Stephan Ehrmann’, Jie Li*, Miguel Ibarra-Estrada*, Yonatan Perez*, lvan Pavlov*, Bairbre McNicholas*, Oriol Roca®, Sara Mirza, David Vines,
Roxana Garcia-Salcido, Guadalupe Aquirre-Avalos, Matthew W Trump, Mai-Anh Nay, Jean Dellamonica, Saad Nseir, Idrees Mogri, David Cosgrave,
Dev Jayaraman, Joan R Masclans, John G Laffey, Elsa Tavernier, for the Awake Prone Positioning Meta-Trial Groupt




Awake prone positioning for COVID-19 acute hypoxaemic
respiratory failure: a randomised, controlled, multinational,
open-label meta-trial

France

Stephan Ehrmann®, Jie Li*, Miguel Ibarra-Estrada®, Yonatan Perez*, Ivan Pavlov*, Bairbre McNicholas®, Oriol Roca*, Sara Mirza, David Vines,
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> INCLUSION CRITERIA

Acute hypoxemic respiratory failure due to COVID-19 pneumonia

= Nasal High Flow with PaO,/F,0,=300 or SpO,/F0, =315

» NON-INCLUSION CRITERIA

* Unable or refuse to provide consent
* Hemodynamically unstable

e BMI >40kg/m?

* Pregnant

* Contraindication for APP

Ehrmann S, Lancet Respir Med 2021



Procedures

> Prone Positioning :

Patients in the prone group were instructed and assisted to prone as long as frequently
as possible each day.

Prone use as a “rescue” intervention was not allowed in the standard care group.

» Nasal high flow : initiated maximum tolerated flow and F,0O, adjusted for an SpO, 90-95%

> Predefined criteria for intubation :

* Worsening respiratory failure (RR >40bpm, pH <7.25, SpO, <90% with F,0, 0.8,
respiratory muscle fatigue, copious tracheal secretions)
* Hemodynamic instability

* Deteriorating mental status

Ehrmann S, Lancet Respir Med 2021



Patient flowchart
1224 excluded:
2296 COVID-19 AHRF *392 refused or could not consent
screened *329 Immediate ETI

*157 Contraindications to APP
*143 BMI >40

*94 Enrolled in other RCT

*19 Pregnant

*174 Other

1126 randomised

l

567 APP 559 Standard care
3 withdrew 2 withdrew

consent \l/ i consent

564 APP 557 Standard care

Ehrmann S, Lancet Respir Med 2021



Patients' characteristics

Variable APP Standard care
(n=564) (WELEY)

Age, years 61.5 (13.3) 60.7 (14.0)
Female sex 184 (33%) 191 (34%)
BMI, kg/m? 29.7 (4.6) 29.7 (4.6)
Median time from hospital admission to enrolment, days 1.0 (0.4-1.9) 1.0 (0.4-1.5)
Clinical parameters

Sp0,/F,0, 147.9 (43.9) 148.6 (43.1)

RR, bpm 24.7 (5.1) 24.9 (5.6)
Steroids for COVID-19 494 (88%) 492 (88%)
Location at enrolment

ICU 336 (60%) 339 (61%)

Intermediate care 197 (35%) 189 (34%)

ED 5(1%) 5(1%)

General ward 26 (5%) 24 (4%)

Ehrmann S, Lancet Respir Med 2021



Primary outcome : intubation or death
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*RR 0.86 (95CI 0.75-0.98)

NNT to avoid 1 treatment failure = 15 (Cl,; 8 — 156)
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Secondary outcome : death at D28

S
@
g N
o P_]
S © o
O
-]
30- 9
£ @-
S
-
2
g ‘i.—
2 o
o
2 20 £
- S o Standard care
G_') a2 9 - Awake prone positioning
E a Hazard ratio 0-87 (95%CI 0-68-1:11)
Log-rank p=0-26
Q Q_ og-rank p
Y o
®) [ | | | 1
o 1 O _ 0 7 14 21 28
> s
; ays since enrolment
Number at risk [number of censoring]
Standard care 557 [0] 543 [0] 491 [0] 446 [0] 425 [425]
Awake prone positioning 564 [0] 553 [0] 496 [0] 460 [0] 448 [448]

APP SC
HR 0.87 (95CI 0.66-1.11)

Ehrmann S, Lancet Respir Med 2021



Secondary outcome : intubation at D28
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*HR 0.75 (95CI 0.62-0.91)
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Secondary outcome : intubation at D28

Predefined criteria for intubation:

* Worsening respiratory failure (RR >40bpm, pH <7.25, SpO, <90% with F,0,
0.8, respiratory muscle fatigue, copious tracheal secretions)
* Hemodynamic instability

* Deteriorating mental status

N=408 intubated patients

Time to intubation (days) 2.3 (1.3-5.0) 2.0 (1.0-3.8)
MV duration (days) 12.4 12.4
Mortality at D28 43% 44%

h No impact of delayed intubation

Ehrmann S, Lancet Respir Med 2021



Secondary outcome : intubation at D28

Predefined criteria for intubation:
. _ * Worsening respiratory failure (RR >40bpm, pH <7.25, SpO, <90% with F,0,
N=408 intubated patients 0.8, respiratory muscle fatigue, copious tracheal secretions)
* Hemodynamic instability
* Deteriorating mental status

Time to intubation (days) 2.3 (1.3-5.0) 2.0 (1.0-3.8)
MV duration (days) 12.4 12.4
Mortality at D28 43% 44%

h No impact of delayed intubation

Ehrmann S, Lancet Respir Med 2021

Proseva

Mortalité = subjective outcome
« In 30 of the 75 patients (40%) who died in the supine group and 14 of the 38 (36.8%) who died in the

prone group, an end-of life decision was made at some time after inclusion. »

h 39% DNR among non survivors Guérin C, N Engl J Med 2013




Awake prone : dose —response

 Median daily duration of APP : 5.0h (1.6 — 8.8)

150 =

* Treatment success :

-<8h:52%
->8h:83%

Number of patients

50+

0 T

] Treatment success
] Treatment failure

T
Oto <2 2to <5 5to <8

| T 1
8to<1l 11to<13 =13

Daily mean duration of awake prone positioning (h)

Ehrmann S, Lancet Respir Med 2021



APP Standard care

Study Events Total Events Total Risk Ratio RR 95%-Cl
Canada 3 7 3 6=« ; > 0.86 [0.27; 2.77]
France 82 200 85 202 i 0.97 [0.77; 1.23]
Ireland 0 12 2 12« : > 0.20 [0.01; 3.76]
Mexico 88 216 112 214 i 0.78 [0.63; 0.96]
Spain 5 17 7 13 <+ 5 0.55 [0.22; 1.33]
USA 45 112 48 110 E 0.92 [0.68; 1.26]
Fixed effect model : 0.86 [0.75; 0.98]
Random effects model 0.86 [0.75; 0.98]

Heterogeneity: /= = 0% [0%; 69%)]

0.5 1 2

Ehrmann S, Lancet Respir Med 2021



Lung morphology
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Lung morphology
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Facteurs de succes : dose de DV

Number of patients

30+

20+~

10+

Treatment success :

=4

-<8h:15%
->8h:83%

Failure
B Success

4.0-59 6.0-79 8.09.9 10.0-11.9 12.0-13.9 214
Mean daily duration of APP at 3 days (hours)

Probability of success

1.0+

0.0

L} L} l L ' L] ' L]
4 6 8 10 12 14 16

Mean daily duration of APP at 3 days (hours)
Ibarra-Estrada M, Crit Care 2022



Table 1 In-hospital death and orotracheal intubation in the individual studies by intervention group (aPP vs. not aPP)

Author. year Death in patients Death in patients  Orotracheal intuba-  Orotracheal intubation RCT  DNR patients (%)

treated by aPP not treated by aPP  tion in aPP patients  in non-aPP patients

niN (%) niN (%) niN (%) n'N (%)
Alhazzani W., 2022 [17] 46/205 (22.4) 46/195 (23.5) 707205 (34.1) 797195 (40.5) Yes  Excluded
Altinay M., 2021 [18] 9125 (36.0) 16/23 (69.8) 8/25 (32.0) 19/23 (82.6) No n.a
Ates 1, 2021 [19] 0/97 (0.0) 4/47 (4.12) 7197 (1.2) 12/47 (25.5) No n.a
Bahloul M.. 2021 [20] 14/21 (66.7) 12/17 (70.6) 9/21 (42.8) 417 (23.5) No n.a
Barker J., 2021 [21] 1710 (10.0) 4/10 (40.0) 6/10 (60.0) 510 (50.0) No n.a
Burton-Papp HC. 2020 [22]  0/20 (0.0) 0720 (0.0) 7/20 (35.0) 20 (0.0) No n.a
Coppo A., 2020 [23] 0/47 (0.0) 0/9 (0.0) 13/47 (27.6) /9 (0.0) No na
Ehrmann S., 2021 [24] 117/564 (20.7) 132/557 (23.7) 185/564 (32.6) 223/557(40.0) Yes  Included (8)
Ferrando C.. 2020 [25] 8/49 (16.3) 177122 (13.9) 22/55 (40.0) 60/144 (41.7) No n.a
Fralick M., 2022 [26] 17126 (0.80) 17122 (0.81) 5/126 (3.9) 122 (4.9) Yes  Included
Gad S., 2021 [27] 3/15 (20.0) 3/15 (200) 3/15 (20.0) 3/15 (20.0) No n.a
Graziani M, 2023 [28] 23/114 (20.1) 102/422(24.1) 397114 (34.2) 32/422(7.5) No Included (21)
Hallifax RJ. 2020 [29] 12/30 (40.0) 1418 (77.7) - - No n.a
Hashemian SM.. 2021 [30]  9/45 (20.0) 10730 (33.3) 10745 (22.2) 12/30 (40.0) No n.a
Hussain HT., 2021 [31] 1725 (4.0) 2/25 (8.0) - ~ No n.a
Imran M., 2021 [32] 2/50 (4.0) 3/50 (6.0) - - No n.a
Jagan N., 2020 [33] 0/40 (0.0) 16/65 (40.0) 11/40 (27.5) 26/65 (40.0) No na
Jayakumar D., 2021 [34] 3/30 (10.0) 2/30 (6.7) 4/30 (13.3) 4/30 (13.3) Yes na
Johnson SA.. 2021 [35] 2/15(13.3) V15 (0.00) 215(13.3) /15 (6.7) Yes na
Jouffroy R.. 2021 [36] 4/40 (10.0) 94/339 (27.7) 4/40 (10.0) 200/339(58.9) No na
Liu X.. 2020 [37] 0/13 (0.0) /16 (0.0) nIN (%) - No n.a
Musso G., 2022 [38] 1781 (12.3) 59/162 (36.4) 8/81 (9.8) 44/162 (27.1) No Excluded
Padrao EMH., 2020 [39] 6/57 (10.5) 22/109 (20.2) 33757 (57.9) 53/109 (48.6) No Excluded
Perez-Nieto OR. 2021 [40]  100/505 (1.9) 120v322 (36.3) 109/505 (21.5) 130/322 (40.4) No n.a
Proud’homme E. 2021 [41]  4/48 (8.3) /120 (5.0) 7/48 (14.5) 8/120 (6.6) No na
Qian ET., 2022 [42] 597239 (24.7) 47/222 (21.1) - - No n.a
RosenJ.. 2021 [43] /36 (16.7) 339 (1.7) 12/36(33.3) 13/39 (33.3) Yes  Excluded
Simioli F., 2021 [44] W18 (0.0) 311 (27.3) 1/18 (5.5) 211 (18.1) No n.a
Syrma PB.. 2021 [45] 2/30 (6.67) 415 (26.7) - - No n.a
Stilma W.. 2021 [46] 91/438 (20.8) 62/296 (21.0) B - No n.a
Thompson A. 2020 [47] 325 (120) /40 (0.0) 13/25 (52.0) 4/40 (10.0) No Included
Tonelli R.. 2021 [48] 5/38 (13.1) 17776 (22.4) T/38 (18.4) 3v76(39.4) No Excluded
Vianello A.. 2021 [49] 2/50 (0.0) 7/43 (16.8) 4/50(8.0) 12/43 (27.9) No Excluded
Zang X.. 2020 [50] 10/23 (43.5) 28/37 (75.6) 823 (34.7) 4/37 (10.8) No n.a

aPP awake prone positioning. DNR do-not resuscitate, RCT randomized controlled trial

Clinical studies on awake
prone positioning

Graziani M, Internal and Emergency Medicine 2024
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Odds Ratio

Odds Ratio
M-H, Random, 95% ClI

0.76 [0.51, 1.14]
0.73 [0.57, 0.93]
0.80 [0.24, 2.69]
1.00 [0.23, 4.43]
2.15[0.17, 26.67]

1.00 [0.38, 2.61]
0.76 [0.62, 0.93]

Experimental Control
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI
13.1.1 RCTs
. Alhazzani W. 70 205 79 195 5.2%

Intu batlon Ehrmann S. 185 564 223 557  5.4%

Fralick M. 5 126 6 122 3.7%

Jayakumar D. 4 30 4 30 3.2%

Johnson SA. 2 15 1 15 1.8%

Rosen J. 12 36 13 39 4.2%

Subtotal (95% CI) 976 958 23.4%

Total events 278 326

Heterogeneity: Tau? = 0.00; Chi? = 1.21, df = 5 (P = 0.94); |I* = 0%
Test for overall effect: Z = 2.71 (P = 0.007)

Odds Ratio

Odds Ratio
M-H, Random, 95% CI

0.94 [0.59, 1.49]
0.84 [0.64, 1.12]
0.97 [0.06, 15.65]
1.56 [0.24, 10.05]
5.74 [0.25, 130.37]

2.40 [0.55, 10.42]
0.91 [0.72, 1.15]

Experimental Control

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

Morta'ity Alhazzani W. 46 205 46 195  6.8%
Ehrmann 5. 117 564 132 557 7.8%
Fralick M. 1 126 1 122 0.8%
Jayakumar D. 3 30 2 30 1.7%
Johnson SA. 2 15 0 15 0.7%
Rosen J. 6 36 3 39 2.4%
Subtotal (95% CI) 976 958 20.1%
Total events 175 184

Heterogeneity: Tau? = 0.00; Chi* = 3.63, df = 5 (P = 0.60); I* = 0%
Test for overall effect: Z = 0.80 (P = 0.42)
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1243 potentially eligible studies identified
through database search

—» 187 duplicates removed

A

1056 titles and abstracts screened

* 1 meta-trial

— + 6 published RCT
6 full-text studies were not available, and p u I S e

<__
the authors were contacted - N — 1 9 8 5

A

* 3 un published RCT patients

112 excluded
55 had no control group
28 were duplicates missed during screening —
3 included patients under invasive mechanical
ventilation
— 2 included acute respiratory failure not related to
COVID-19 —_—
1 did not report the primary outcome of interest
1was not English language

i o=y o o e e o o ) e e oy ey o s e e e e

[ ]
hei f articl
s i s * 19 observational
3 studies included as the authors shared

. . N=2669
q studies with control -

patients
29 studies included in the systematic g rO u p

review and meta-analysis

10RCTs
19 observational studies —

Li J, Lancet Respir Med 2022



Intubation

Awake prone Control n/N Risk ratio (95% Cl)  Weight (fixed) Weight (random)

positioning n/N
Ehrmann et al* 185/564 223/557 e ,I 0-82 (070-0-96) 87-5% 89-0%
Gad et al” 3/15 3/15 : 1.00 (0-24-4-18) 12% 11%
Jayakumar et al*® 4/30 4/30 E 1-00 (0-28-3-63) 1.6% 13%
Johnson et al*? 2/15 1/15 i 2-00 (0-20-19.78) 0-4% 0-4%
Kharat et al* 0/10 0/17 é 0-0% 0-0%
Rosen et al* 12/36 13/39 —%—— 1.00 (0-53-1-90) 4-9% 5-3%
Taylor et al 0/27 0/13 ' 0.0% 0-0%
Garcia et al'® 2/159 4/134 i 0-42 (0-08-2-26) 1.7% 0-8%
Fralick et al*® 6/126 5/122 i . 1.16 (0-36-3.71) 2.0% 1-6%
Harris et al (NCT04853979) 2/31 2/30 0-97 (0-15-6-44) 0-8% 0-6%
Fixed-effects model 216/1013 255/972 ) 0-84 (0-72-0-97) 100-0%
Random-effects model &> 0-84 (0.72-0-97) - 100-0%
Heterogeneity: I’=0%, X’~2.03 (p=0.96) T | | ]

0-05 05 1 2 10 20

< >
Favours APP  Favours control
Li J, Lancet Respir Med 2022



Intubation

High Flow
NIV
CPAP

Standard
oxygen

Awake prone Control n/N Risk ratio (95% Cl) Weight (fixed) Weight (random)

positioning n/N
Advanced respiratory support
Ehrmann et al* 185/564 223/557 0.82 (0.70-0-96) 94-4% 94-1%
Rosen et al* 12/36 13/39 e 1.00 (0-53-1-90) 5.3% 5.6%
Harris et al (NCT04853979) 1/5 1/8 1.60 (0-13-20-22) 0-3% 0-4%
Fixed effect model 198/605 237/604 L 0-83 (0-71-0-97) 100-0%
Random effects model O 0-83(0.71-0-97) 100-0%
Heterogeneity:>=0%, x’=0-61 (p=0-74)
Conventional oxygen therapy
Gad et al” 3/15 3/15 1.00 (0-24-4-18) 16-4% 21.3%
Jayakumar et al*® 2/27 4/30 -+ 0-56 (0-11-2-80) 207% 16-7%
Johnson et al** 2/15 1/15 + 2-00 (0-20-19.78) 5-5% 83%
Kharat et al*® 0/10 0/17 0-0% 0-0%
Taylor et al” 0/27 0/13 0-0% 0-0%
Garcia et al*? 2/159 4/134 % 0-42 (0-08-2-26) 23-7% 15-4%
Fralick et al®® 6/126 5/122 g 116 (0-36-3.71) 27-8% 32-4%
Harris et al (NCT04853979) 1/26 1/22 0-85 (0-06-12-76) 5-9% 5-9%
Fixed effect model 16/405 18/368 i 0-86 (0-45-1-64) 100:-0%
Random effects model S 0-87 (0-45-1-69) 100-0%
Heterogeneity:1><0%, x’=1.79 (p=0-88)
Test for subgroup differences (fixed effect): x3=0-01, df=1 (p=0-92)
Test for subgroup differences (random effects): x:=0-02, df=1 (p=0-88)

0-65 Ol-l 0!5 1 5 1IO

4“— —»
Favours APP  Favours control

Li J, Lancet Respir Med 2022



Intubation

ICU
Intermediate care

Ward

Awake prone Control n/N Risk ratio (95% Cl) Weight (fixed) Weight (random)
positioning n/N
ICU
Ehrmann et al! 182/538 219/533 0-82 (0-70-0-96) 96-9% 97-4%
Gad et al” 3/15 3/15 1.00 (0-24-4-18) 13% 12%
Jayakumar et al* 4/30 4/30 1.00 (0-28-3-63) 1.8% 1-4%
Fixed effect model 189/583 226/578 <O 0-83(0-71-0-97) 100-0%
Random effects model e 0-83 (0-71-0-97) 100-0%
Heterogeneity: I*=0%, x’=1.57 (p=0-81)
Non-ICU
Ehrmann et al** 3/26 4/24 0-69 (0-17-2-78) 25-0% 24-8%
Johnson et al*? 2/15 1/15 * 2.00(0-20-19-78) 6-0% 9-1%
Kharat et al* 0/10 0/17 0-0% 0-0%
Taylor et al” 0/27 0/13 0-0% 0-0%
Garcia et al*® 2/159 4/134 - 0-42 (0-08-2-26) 26-1% 17-0%
Fralick et al*® 6/126 5/122 — 116 (0-36-3.71) 30-6% 357%
Harris et al (NCT04853979) 2/31 2/30 Tl 0-97 (0-15-6-44) 12-2% 13-4%
Fixed effect model 15/394 16/355 = e 0-88 (0-45-1.73) 100-0%
Random effects model = 0.88 (0-44-1.76) 100-0%
Heterogeneity: I’=0%, x’=1.57 (p=0-81)
Test for subgroup differences (fixed effect): =003, df=1 (p=0-87)
Test for subgroup differences (random effects): x’=0-03, df=1 (p=0-86)
O-|05 O|-5 5 ¢ i 1IO 3|O
+“— —>

Favours APP  Favours control
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Individual patient data
meta-analysis

3041 potentially eligible studies identified
through database search

2804 titles and abstracts screened

* 437 duplicates removed

207 full-text studies assessed for eligibility

L 2307 excluded

202 excluded:

64 non-randomized studies
38 review or meta-analysis papers
35 opinion or correspondance pieces

> 12 congress abstracts

8 already identified in ocur previous meta-amalysis

5 study protocols

3 language other than English

1 not reporting any primary outcomes of interest

20 others, including physiology reviews, case reports,
nursing implementation protocols, etc.

14 with mechanical ventilated patiznts before randomization

10 RCTs identified in our
previous meta-analysis

2 RCTs and 1 quasi-RCT

8 other RCTs identified
identified from
ClinizalTrials. Gov

22 studies protocols screened for
inclusion inta the IPD meta-analysis

10 excluded:
4 did not respond

5 were not able to share share IPD data
1 did not report on the main outcomes of interest

11 RCTs included in the primary analysis

11 RCTs and 1 quasi-RCT included in sensitivity analysis

Unpublished



Individual patient data

h 4

meta-analysis

* 437 duplicates removed

L 2307 excluded

22 studies protocols screened for
inclusion into the IPD meta-analysis

10 excluded:
)4 did not respond

5 were not able to share share IPD data
1 did not report on the main outcomes of interest

N=2,453 randomized
individual patient data

Y

11 RCTs included in the primary analysis
11 RCTs and 1 quasi-RCT included in sensitivity analysis

11 RCTs included in the primary analysis
11 RCTs and 1 quasi-RCT included in sensitivity analysis

Unpublished




APP Control OR

Intubation or death 27% 32% 4.17 (1.8-9.6)

Intubation 23% 28% 0.27 (0.12-0.59)
Mortality

Death without
intubation

Death after
intubation

Unpublished



APP Control OR
Intubation or death 73% 68% 4.17 (1.8-9.6)
Intubation 23% 28% 0.27 (0.12-0.59)
Mortality 13% 16% 0.27 (0.10-0.72)
Death without 3.6% 3.9% 0.21 (0.04-1.05)
intubation (“DNR”)
Death after 9.8% 11.6% 0.33(0.13-0.83)

intubation

Unpublished



Count

100 -

Yes -

No -

0.9
v - -
L Survival without intubation
U0 0
L
& Yes
®
0.3
0.0
0 25 50 75
Time on APP (D0-D3)
184129 72 55 36 30 38 29 32 29 24 11 1 2 1 T % 9 ©

82 39 36 34 50 20 8 6 8 2 2 1 0 2 0 2 o0 O 1

No. of patients

Unpublished



0.9
200 -

n . - - -
7D @ Survival without intubation
c - 0.6 8
3 o ! No
O &

100 4 o) Yes
o™
0.3
0 - 0.0
0 25 50 75
Time on APP (D0-D3)
Yes - 184129 72 55 36 30 38 29 32 29 24 1 1 2 1 1 0 0 0
No - 82 39 3 34 50 20 8 6 8 2 2 1 0 2 0 2 o0 O 1

No. of patients

Unpublished
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RIsks?

Table S6. Adverse events of the included RCTs.

" Skinbreakdown Vomiting " Central or arterial line dislodgement " Cardiac arrest at any time . Back pain . Bloating sensation " Discomfort

Author. year . Interventions . Population . (n %)  @%) . (o %) . (@ %)  @% (. %) . (o %)
. ! 22 0.
Aok Hepobluted COT (Room air/Nasal cannmla/Mask/HFNC) 134 28 (20-9)
COT {Room air/Nasal cannula/Mask/HFNC)+APP 159 14 (8-8)
. : Y : 2
o S5 HENC 557 10 (1-8) 18(3:2) 17(3-1) 1(0-2)
i HFNC+APP 564 8(14) 15 (2°7) 26 (4-6) 3(0-5)
Gad. 2021 i 15
NRM+APP 15
Standard care (Face mask/NRM) 30 0 (0 0(0) 0(0)
Jayakumar. 2021 Standard care (Nasal Prongs/Face
mask/NRM/HFNC/NIV) +APP 0 om o0 2(6:7)
Johnson, 2021 Usual care (Room air/ nasal cannula) 15
Usual care (Room air/nasal canmula)~APP 15
T e (N 0(0 0(0) 0(0 0(0) 0(0 0(0 0(0
at. 2021 Usual care (Nasal cannula) 17 ©) ( ) (0) ) 0)
Usual care (Nasal cannula) ~APP 10 0(0) 0(0) 0(0) 0 (0) 6 (60-0) 0 (0) 6 (60-0)
9(23-1 0(0 0 (0 12
Rosén, 2021 HFNC/NIV 39 (231 © (© (2:6)
HENC/NIV+APP 36 2(56) 12-8) 0 (0) 2(5-6)
Tavior. 2021 Usual care (Room air/ nasal canmla/ HFNC/NIV) 13 00 0(0) 0(0)
i Usual care (Nasal canmla/HENC/NIV)=~APP 27 0 (0) 0 (0) 0 (0)
. _ Usual care (Nasal canmla/ NRM/HFNC/NIV) 30 0 (0) 0(0) 0 (0) 0 (0) 1(3-3)
Hacew, Unpmblishesd Usual care (Nasal cannula/ NRM/HFNC/NIV)+APP 31 0 (0) 0 (0) 0(0) 0(0) 0(0)
e : Standard care (Nasal cannula/ venturi mask HFNC) 122
Fralick, Vnpniiinhed Standard care (Nasal canmula’ venturi mask/HFNC)+APP 126
Missing data was presented as blank. APP, awake prone positioning; COT, conventional oxygen therapy; HFNC, high-flow nasal cannula; NIV, non-invasive ventilation; NRM. non-rebreather mask; RCT. randomised
controlled trial.

Li J, Lancet Respir Med 2022



Table S7. Adverse events of the included non-RCTs.

RIsks?

: Skin breakdown Vomutmg Central or artenal line dislodgement Cardiac arrest at any tume Back pam Bloating sensation Discomfort
i Tonyioiie Depsie @ %) @ %) @% @ %) @ %) @ %) @%
Alsharif 2021 Usual care (CPAP) 48
Usual care (CPAP)+APP 31
Usual care (NRM) 23
. 202
S Usual care (NRM)=APP 25
Barker, 2021 Usalcacs (V) 10
Usual care (NIV)+APP 10
Usual care 5
(HFNC/Facemask/CPAP)+APP<1h =
Fazzim 2021
Usual care 34
(HENC/Facemask/CPAP)+APP-1h
Usual care (HENC) 14
2020
Fovude. Usual care (HFNC)+APP 55
APP=1hor =35 occasions per day and for 65
== ] contimious hour overnight
Jagan 2020 .
APP-=1h om >=5 occasions per day and 20
for == 1 contimous hour overmght
Usual care (Nasal cannulaVentun 109 0 (0%)
- mask/NRM)
Padrio, 2020 & ; ;
Usual care (Nasal cannulaVenturt 57 0(0%) 3(5-3)
mask/NRM) ~APP
Jouffov. 2021 Usual care (COT/HFNC/NIV/CPAP) 339
25 Usual care (COT/HFNC/CPAP)+APP 40
Usual care 103
iro-Amiro. 202
Lourewro-Amigo. 2021 Usnal cara<APP &0
. Non-zelf proning 87
202
Meredith. 2020 Self proning 2%
= %
Ni 2001 ] Usual care 35 0(0%)
Usual care+~APP 20 0(0%)
Pisracei 2021 Usual care (HFNC/CPAP/NIV) 16
g1y Usual care (HFNC/CPAP/NIV)=APP 16
Usual care (Nasal canmla/ NRM/HFNC) 322
Perez-Nieto, 2021 Usual care (Nasal cannula/NRM/HFNC)
505
+APP
Usual care (COT/HFNC/NIV) 15 0 (0%) 0(0%)
Sryma, 2021
Usual care (COT/HFNC/NIV)+APP 30 2(6-6) 2(6:7)
Usual care (HFNC) 43
Jianello. 202
V P Usual care (HFNC)+APP 50
Usual care (COT/HFNC) 48
202
ci——— s Usual care (COT/HFNC)+APP 43
- Usual care (HFNC/CPAP) 11
202
e Usual care (HENC/CPAP)+APP 18
1 NIV 7
Tonelli 2021 Usual care (HFNC/NIV) 6
Usual care (HFNC/NIV)~APP 38
Usual care (Face mask) 37
202
e Usual care (Face mazk)~APP 23

Missing data was presented as blank. APP. awake prone positioning; COT. conventional oxygen therapy; CPAP. continuous positive airway pressure; HFNC. high-flow nasal cannula: NIV. non-mvasive ventilation;

NRM. non-rebreather mask: RCT, randomised controlled trial.

Li J, Lancet Respir Med 2022



RIsks?

Awake prone Standard care
positioning group (n=557)
group (n=564)

Safety outcomes

Skin breakdown 3 (1%) 10 (2%)
Vomiting 15 (3%) 18 (3%)
Central or arterial line dislodgement 26 (5%) 17 (3%)
Cardiac arrest at any timet 3 (1%) 1(0%)

No cardiac arrest related to prone

Ehrmann S, Lancet Respir Med 2021
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