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» Chen L, Del Sorbo L, Grieco DL, et al. Potential for lung recruitment estimated by the recruitment-to-inflation ratio in :
acute respiratory distress syndrome[J]. Am J Respir Crit CareMed, 2020
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* [1] Mercat A. High positive end-expiratory pressure and low tidal volume in acute respiratory distress syndrome: all right for the right
ventricle? [J] . Crit Care Med, 2010,
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* [1] Mercat A. High positive end-expiratory pressure and low tidal volume in acute respiratory distress syndrome: all right for the right
ventricle? [J] . Crit Care Med, 2010,
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N PP SP Risk Ratio Risk Ratio

l E&%{E&Qmﬁ Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
2.18.1 Duration of PP > 12 hid
Chan_2007 5 11 6 11 57% 0.83[0.36, 1.94] —
Curly_2005 4 51 4 50 2.7% 0.98 [0.26, 3.71]
Guérin_2013 38 237 75 229 16.3% 0.49[0.35, 0.69) —=
Manceho_2006 30 76 32 60 15.7% 0.74 [0.51,1.07) ==\
Taccone_2009 52 168 57 174 17.6% 0.94 [0.69, 1.29] —
Subtotal (95% CI) 543 524 58.0% 0.73[0.54, 0.99] R ol

. Total events 129 174
> ﬁﬁﬁ j_ij‘ Elj EQAR DS 4% %‘/ﬂﬁ Heterogeneity: Tau®= 0.05;, Chi*=8.15,df= 4 (P=0.09); F=51%

@I‘ /fj)—é/fi)zﬁ %)—E‘%iﬂz’fﬁﬂﬂiéﬁ’fﬁ Test for overall effect: Z= 2.05 (P = 0.04)
S ) N N .18. i f i
*ﬁlzﬂﬂiYEEg& IEII%:% ’ Ziiy_&/ﬂﬁ EI\ é;:i:;lil_rggg:lo PP<12l;;i 152 70 152 20.4% 1.06 [0.83,1.34]
OB TREMI MBI Sheaewe & R BN b 3
—D‘Q %/—fﬁ/ﬁ\m : Total events 208 189

Heterogeneity: Tau*= 0.00; Chi*=0.03,df=1 (P=0.87); F=0%
Test for overall effect: Z=0.52 (P = 0.60)

> Meta ﬁj\iﬁl E}ﬂ’ %ﬁl\'ﬁ[ﬁ% Total (95% ClI) 1108 1054 100.0% 0.85 [0.67, 1.06] s
Total events 337 363
gl/l\ﬁlz h uiﬁ%?ﬁ&%% Heterogeneity: Tau*= 0.05; Chi*=16.78, df= 6 (P = 0.01); F=64% :01 0;2 0;5 ] é) é 10{
Test for overall effect. Z=1.43 (P=0.15) U .
%E@Qé&llﬁﬂeﬁ}ﬁ [2] ° Test for subaroun differences: Chi*= 4.27 df=1 (P=0.04). F=76.6% Favaurs [EF). Fevautz(oh)

Figure 6 Meta-analysis of the effect of prone positioning on 28- to 30-day mortality in
acute respiratory distress syndrome patients related to the duration of prone positioning.

» [1] Guerin C, Gattinoni L. Assessment of oxygenation response to prone position ventilation in ARDS by lung ultrasonography [J]. Intensive Care Med,2016
* [2] Hu SL, et al. The effect of prone positioning on mortality in patients with acute respiratory distress syndrome: a meta-analysis of randomized controlled trials[J]. Crit Care,2014,
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* [1] Mercat A. High positive end-expiratory pressure and low tidal volume in acute respiratory distress syndrome: all right for the right
ventricle? [J] . Crit Care Med, 2010.
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‘ Non-Invasive vs Invasive ventilation ‘

{1

Assess the severity of hypoxemia
(PEEP 5 cmH,0 FiO, 100%)

= Iyl 3

Mild Moderate Severe
Pa0,/Fi0, >200 200<Pa0,/Fi0,<100 Pa0,/Fi0, <100

s g

Lung CT scan or lung ultrasound to assess lung
recruitability

ags {1

Optimize PEEP and lung recruitment
Use low tidal volume ventilation
Insure adequate gas exchange
Minimize VILI by monitoring the transpulmonary pressure or driving pressure
Always check hemodinamics

oy {1

Avoid patient ventilator dyssinchrony by NMBAs

g

Apply prone position
Consider ECMO

Fig. 2 Simple flow chart for a holistic approach to mechanical ventilation in ARDS patients. CT computed tomography, ECMO extracorporeal
membrane oxygenation, NMBA neuromuscular blocking agents, PEEP positive end-expiratory pressure, VILI ventilation-induced lung injury

.

[1] Chiumello D, et al. Severe hypoxemia: which strategy to choose[J]. Crit Care, 2016
o (2] AR BRI AR IRV SEAREM B SR ARG, AR 2020 F9H.
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Fig. 1 Example of lung CT scan of patients with high (upper
panel) or low (lower panel) potential of lung recruitment

* [1] Chiumello D, et al. Severe hypoxemia: which strategy to choose[J]. Crit Care, 2016
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* —. HEMLES KECOVID-19FFIR Th RE FIHLH

3. BUE M A] & gk

> —IHF5E A 12 1] COVID-19 firE = & & ARDS
BB SN EMLESIE Y, RIFEM B S 24
hig, 86 E N ERAE S Re s, HAm
CIRCE S EX =2 N K V) S A A AT &

> EAFEMLA8 hE,  RHR 7 i 35 i Mt 7 A4 A 28 A A
O

> 78 COVID-19 AT ARDSTE V) PEAL T 75 2
A AR A BIMS7 38 < B TR]

* [1] Chiumello D, et al. Severe hypoxemia: which strategy to choose[J]. Crit Care, 2016
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Prone positioning
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* [2] Jozwiak M, et al. Beneficial hemodynamic effects of prone positioning in patients with acute
respiratory distress syndrome[J]. Am J Respir Crit Care Med, 2013
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Non-Invasive vs Invasive ventilation

Il

Assess the severity of hypoxemia
(PEEP 5 cmH,0 FiO, 100%)

= Iy N

Mild Moderate Severe
Pa0,/Fi0, >200 200<Pa0,/Fi0,<100 Pa0,/Fi0, <100

{l {1l

Lung CT scan or lung ultrasound to assess lung
recruitability

Ll 1

Optimize PEEP and lung recruitment
Use low tidal volume ventilation
Insure adequate gas exchange
Minimize VILI by monitoring the transpulmonary pressure or driving pressure
Always check hemodinamics

.y {1

Avoid patient ventilator dyssinchrony by NMBAs

1l

Apply prone position
Consider ECMO

Fig. 2 Simple flow chart for a holistic approach to mechanical ventilation in ARDS patients. CT computed tomography, ECMO extracorporeal
membrane oxygenation, NMBA neuromuscular blocking agents, PEEP positive end-expiratory pressure, VLI ventilation-induced lung injury

L.

* Chiumello D, et al. Severe hypoxemia: which strategy to choose[J]. Crit Care, 2016,
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Table 1 Demographic characteristics, pre-ECMO treatments, ECMO and mechanical ventilation settings and outcomes

of patients
ECMOsettings thefistdayof EQMO,meansSD.
ECMO blood flow (L/min) 42+0.7 41=x0.7 43+0.7 0.17
Sweep gas flow (L/min) 542 542 542 0.80
Membrane lung fraction of oxygen (%) 100 100 100 1
Number of prone session during ECMO, mean+SD 15425 - 3+3 -
FCMO weaning, n (%) 103 (61) 39 (50) 64 (70) 0.009
Duration of ECMO (days), mean £+ SD 15413 9+38 20+14 <0.001
ECMO free days at day 60, mean=+SD 22+23 19425 24422 0.30
Ventilator-free days at day 60, mean £ SD 15419 13£20 16£18 0.19
ICU length of stay (days), mean=£SD 29425 20+18 36+28 <0.001
30-day survival, n (%) 98 (58) 33 (43) 65 (71) <0001
60-day survival, n (%) 88(52) 31 (40) 57 (62) 0.004
90-day survival, n (%) 82 (49) 29(38) 53 (58) 0.008

» Guervilly C, et al. Prone positioning and extracorporeal membrane oxygenation for severe
acute respiratory distress syndrome: time for a randomized trial?[J].Intensive Care Med, 2019
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Prolonged Prone Position Ventilation Is

Associated With Reduced Mortality in + Prelonged: >24h
Intubated COVID-19 Patients + Intermittent : <16h

|

Excluded for missing
data (n = 4):
Missing dialysis pre prone
(n=4)

Inverse Probability ]

with confirmed COVID-19
(n = 452)

Excluded:
Not Intubated (n = 36)

[ Intubated (n = 416) }

Excluded: i (
Never Proned (n = 149) Prolonged Proning (n = 157) Intermittent Proning (n = 106)

[ Proned (n = 267) ] Mortality:
. 30 day: 40 patients (25.5%)
‘ 90 day: 46 patients (29.3%)

[ Patients admitted to ICU

Treatment Weighted Cohort
(n = 263)

Mortality:
30 day: 37 patients (34.9%)
90 day: 40 patients (37.7%)

* Okin D, et al. Prolonged Prone Position Ventilation Is Associated With Reduced Mortality in Intubated COVID-19 Patients. Chest 2022 Nov 04.
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== Intermittent Proning = Prolonged Proning *+ Intermittent Proning, P:F <150

= Prolonged Proning, P:F <150

. Figure 2 — Kaplan-Meier plot of the probability of survival from time of proning to 90 days. (A) in the entire cohort, and (B) in patients with Pao,/
Fio, = 150 at time of pronation.

* Okin D, et al. Prolonged Prone Position Ventilation Is Associated With Reduced Mortality in Intubated COVID-19 Patients. Chest 2022 Nov 04.
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Driving pressure=
Plateau
(Plateau pressure — PEEP)
APressure = (VT/Compliance)
PEEP

Lung APressure = (VT/ Static Compliance)

Pressure (cm H,0)

Time (s)

» Chen L,et al. Potential for lung recruitment estimated by the recruitment-to-inflation ratio in
acute respiratory distress syndrome[J]. Am J Respir Crit Care Med, 2020
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EUROPEAN RESPIRATORY JOURNAL
ORIGINAL RESEARCH ARTICLE

O.R. PEREZ-NIETO ET AL.

Awake prone positioning and oxygen therapy in patients with
COVID-19: the APRONOX study

TABLE 2 Comparison of demographic and clinical characteristics at hospital admission and outcomes of patients in the awake prone and awake

supine groups in both the unmatched and propensity score-matched cohorts

Q | AL e Unmatched Matched
> ;@A§§71§J ﬂiﬂ:—k/ﬁr U Awake supine Awake prone p-value Awake supine Awake prone p-value
B HJCOVID-19 (n=322) (n=505) (n=311) (n=311)
B, _ 2T Supplemental oxygen delivery device'
PO2/FiO2 200 £ Low-flow nasal cannula 149 (46.3) 253 (50.1) 0.3 145 (46.6) 145 (46.6) 09
High-flow nasal cannula 22 (6.8) 61 (12.1) 0.01 22 (1.1) 33 (10.6) 0.1
> PPVH LA B%ﬁ%/_:hﬁé—ﬁ Nonrebreather mask 151 (46.9) 190 (37.6) 0.008 144 (46.3) 132 (42.4) 03
At T2 s D Outcomes
ﬁi 2 &ﬁ%z ° Intubation 130 (40.4) 119 (23.6) <0.0001 123 (39.5) 17 (24.8) <0.0001
Mortality 120 (37.3) 100 (19.8)  <0.0001 113 (36.3) 66 (21.2) <0,0001

» Perez-Nieto OR, et al. Awake prone positioning and oxygen therapy in patients with COVID-19: the APRONOX study. Eur Respir J 2022: 59(2)
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Awake prone positioning and oxygen therapy in patients with
COVID-19: the APRONOX study

EUROPEAN RESPIRATORY JOURNAL
ORIGINAL RESEARCH ARTICLE
O.R. PEREZ-NIETO ET AL.

Study or subgroup Awake prone Awake supine Weight, Odds ratio Odds ratio
Events Total Events Total %  M-H,Random (95% Cl) M-H, Random (95% Cl)
ALSHARIF [23] 2 31 12 48 6.2 0.21 (0.04-1.00)
APRONOX Group* 7 311 123 311 18.0 0.50 (0.36-0.71) -
BARKER [24] 6 10 5 10 53 1.50 (0.26-8.82) "
BELKHOUJA [20] 2 31 12 48 6.2 0.21 (0.04-1.00) "
. Fazzini [21] 10 34 10 12 5.7 0.08 (0.02-0.45) -
> 2N N8274 ﬂiiﬂi’fﬂ*/—:\‘ FERRANDO [10] 2 55 60 144 146  0.93(0.50-1.76) 1
v . JAGAN [12] =+ 40 18 65 9.0 0.29 (0.09-0.93)
'—‘—'} = HA - PADRAO [11] 33 57 53 109 144 1.45 (0.76-2.77) T
= a?l = EI/J COVI D 19 PRUD'HOMME [19] 7 48 8 48 9.5 0.85 (0.28-2.57) bl
E TONELLI [22] 7 38 30 76 111 0.35(0.14-0.89)
4%'{% ’ _:ILEI[:H % } ( ) P
. Total (95% CI 655 871 100.0 0.53(0.33-0.85
POZ/F'OZ ZOOEE; Total events 170 331
TR - —9 (= . 122610 ‘ T T )
Heterogeneity: 12=0.29; ¥?=23.10, df=9 (p=0.006); I?=61% 0.01 0.1 1 10 100

Test for overall effect: Z=2.64 (p=0.008) Awak Awak )
wake prone Awake supine

> PPVH] DRSS
TS MR

FIGURE 3 Forest plot of overall risk of orotracheal intubation in studies retrieved by the search
strategy (appendix 7 in the supplementary material) [37] and in the APRONOX cohort. *: only patients in the
propensity score-matched cohorts were included for the APRONOX study. M-H, Random: Mantel-Haenszel
random effects method.

» Perez-Nieto OR, et al. Awake prone positioning and oxygen therapy in patients with COVID-19: the APRONOX study. Eur Respir J 2022: 59(2)
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Figure 3. World Health Organization Ordinal Scale Clinical Outcomes at Study Days 5, 14, and 28
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* Qian ET, et al. Assessment of Awake Prone Positioning in Hospitalized Adults With COVID-19: A Nonrandomized Controlled Trial. JAMA Intern Med 2022
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Figure 3. World Health Organization Ordinal Scale Clinical Outcomes at Study Days 5, 14, and 28
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Figure 3. Kaplan-Meier Survival Curves for Endotracheal Intubation Within 30 Days of Randomization and Mortality at 60 Days
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A, The log-rank test did not demonstrate a significant between-group difference
(P = 19). The median time of observation was 30 days (IQR, 7-30 days) in the
awalke prone positioning group and 30 days (IQR, 5-30 days) in the control group.

B, The log-rank test did not demonstrate a significant between-group difference
(P = .72). In both groups, the median time of observation was 60 days (IQR,
60-60 days).

» Alhazzani W, et al.Effect of Awake Prone Positioning on Endotracheal Intubation in Patients With COVID-19 and Acute Respiratory Failure: A Randomized
Clinical Trial. JAMA 2022
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FIGURE 1

Strategies to achieve adherence to awake prone positioning.
Presence of health care team, recreational activities, adaptation of the circadian rhythm, oral nutritional support, and analgesics.

Strategies to achieve adherence to prone positioning in
awake COVID-19 patients with high flow nasal oxygen
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» Busico M, et al. Strategies to achieve adherence to prone positioning in awake COVID-19 patients with high-flow nasal oxygen. A case series.Can J Respir Ther 2022;58

Adaptation of the
Circadian Rhythm

Stimulation of recreational
activities: Reading Stories
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