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Dear Editor,

The recently published EOLIA study [1] has failed to 
demonstrate a 20% increase in survival in patients with 
very severe acute respiratory distress syndrome (ARDS) 
using a strategy of early application of veno-venous 
extracorporeal membrane oxygenation (vvECMO) as 
compared with low-volume, low-pressure ventilation 
in combination with rescue therapies including prone 
positioning (PP), inhaled nitric oxide and neuromuscu-
lar blockers. Early, prolonged and repeated sessions of 
prone positioning (PP) are associated with a substantial 
outcome benefit in ARDS patients, with a  PaO2/FiO2 
ratio < 150 mmHg [2]. In the EOLIA trial, there was a dif-
ference in the use of PP between the two arms, with 90% 
of the patients in the control group turned to PP before 
and/or after randomization, and only 66% of the patients 
in the ECMO group.

Therefore, we have performed a retrospective obser-
vational study to compare outcomes of severe ARDS 
patients under vvECMO according to the use of PP or 
lack thereof during their ECMO run in order to assess 
the potential justification for further randomized clinical 
trials.

A flow chart, ECMO criteria, management of vvECMO 
and mechanical ventilation are described in the ESM. We 

have compared patients with a combination of PP dur-
ing ECMO (prone ECMO group) to those maintained 
in supine position (ECMO alone group). See statistical 
details in the ESM.

During the study period, 168 patients were supported 
by vvECMO for severe ARDS and were included in the 
analysis. The main pre-ECMO characteristics and out-
comes are presented in Table 1. Among the patients, 91 
(54%) were placed at least once in prone position dur-
ing the ECMO run, whereas 77 (46%) were maintained 
in supine position during ECMO. Patients in the prone 
ECMO group were more frequently turned to PP before 
ECMO. Patients underwent a mean of three PP sessions, 
with a range from 1 to 17. Patients in the prone ECMO 
group were more likely to be weaned from ECMO. 
Accordingly, 30-day, 60-day and 90-day survival rates 
were significantly higher.

To reduce the risk of bias (indication for PP, severity of 
illness), we duplicated the comparisons with matching 
according to age, sex, SOFA, prior duration of mechani-
cal ventilation and prior PP before ECMO. We also found 
a higher rate of ECMO weaning and better survival rates 
in a comparative matched study of 50 pairs of patients 
(see ESM). However, we cannot exclude residual con-
founding factors that overestimate the effect.

Aside from its positive effects on oxygenation, PP 
can reduce ventilator-induced lung injury in ARDS 
patients under ECMO [3, 4]. A further randomized con-
trolled trial should be performed in patients with severe 
ARDS supported by vvECMO with implementation of 
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systematic PP in one arm. Such a trial would be faced 
with predictable challenges related to the small num-
ber of centres trained in prone-positioning of patients 
on ECMO and the relatively low percentage of eligi-
ble patients after exclusion of contraindications for 
PP. Determining the best timing and duration of PP in 
ECMO requires further investigation.
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Table 1 Demographic characteristics, pre-ECMO treatments, ECMO and  mechanical ventilation settings and  outcomes 
of patients

Values are expressed as mean ± SD, proportions as n (%)

ECMO extracorporeal membrane oxygenation, SOFA sepsis-related organ failure assessment, iNO inhaled nitric oxide, ICU intensive care unit, PEEP positive end-
expiratory pressure

All patients
(n = 168)

ECMO alone
(n = 77)

Prone ECMO
(n = 91)

P value

Age (years), mean ± SD 51 ± 14 53 ± 13 49 ± 15 0.13

Male sex, n (%) 118 (70) 52 (67) 66 (72) 0.48

SOFA score at cannulation, mean ± SD 10 ± 4 11 ± 4 10 ± 4 0.27

Mechanical ventilation before ECMO (days), mean ± SD 5 ± 6 6 ± 7 5 ± 5 0.32

PaO2 to  FiO2 ratio before ECMO (mmHg), mean ± SD 67 ± 20 67 ± 19 67 ± 21 0.94

Prone position before ECMO, n (%) 108 (64) 39 (50) 69 (76) 0.001

iNO before ECMO, n (%) 62 (37) 31 (40) 31 (34) 0.44

Mobile ECMO team, n (%) 118 (70) 52 (67) 66 (72) 0.48

Mechanical ventilation settings the first day of ECMO, mean ± SD

 Tidal volume (mL) 175 ± 60 167 ± 52 180 ± 63 0.15

 Plateau airway pressure (cm  H2O) 24 ± 4 24 ± 4 24 ± 4 0.44

 PEEP  (cmH2O) 15 ± 3 14 ± 4 15 ± 3 0.36

 Driving pressure  (cmH2O) 10 ± 4 10 ± 4 10 ± 4 0.92

 Respiratory rate (cycles/min) 11 ± 2 11 ± 2 11 ± 2 0.95

 Respiratory system compliance (mL/cmH2O) 21 ± 11 21 ± 11 22 ± 12 0.54

 Inspired fraction of oxygen (%) 75 ± 24 74 ± 24 76 ± 25 0.63

ECMO settings, the first day of ECMO, mean ± SD

 ECMO blood flow (L/min) 4.2 ± 0.7 4.1 ± 0.7 4.3 ± 0.7 0.17

 Sweep gas flow (L/min) 5 ± 2 5 ± 2 5 ± 2 0.80

 Membrane lung fraction of oxygen (%) 100 100 100 1

Number of prone session during ECMO, mean ± SD 1.5 ± 2.5 – 3 ± 3 –

ECMO weaning, n (%) 103 (61) 39 (50) 64 (70) 0.009

Duration of ECMO (days), mean ± SD 15 ± 13 9 ± 8 20 ± 14 < 0.001

ECMO free days at day 60, mean ± SD 22 ± 23 19 ± 25 24 ± 22 0.30

Ventilator-free days at day 60, mean ± SD 15 ± 19 13 ± 20 16 ± 18 0.19

ICU length of stay (days), mean ± SD 29 ± 25 20 ± 18 36 ± 28 < 0.001

30-day survival, n (%) 98 (58) 33 (43) 65 (71) < 0.001

60-day survival, n (%) 88 (52) 31 (40) 57 (62) 0.004

90-day survival, n (%) 82 (49) 29 (38) 53 (58) 0.008
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