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Supplemental digital content 1:
Standard ventilatory treatment
As soon as patients entered the intensive care unit and the diagnosis of acute respiratory distress syndrome (ARDS) was made, the ventilator (Servo-i, Maquet, Lund, Sweden) was set in the volume control mode according to the ARDS network ("ARDSNet") protective ventilatory strategy 1.

Tidal volume

An initial tidal volume (VT) of 8 mL/kg predicted body weight (PBW) was set; this volume was then reduced by 1 ml/kg PBW at interval of less than 2 h to obtain a VT of 6 ml/kg PBW.  The targeted value of plateau pressure (Pplat) was ≤ 30 cm H2O. If Pplat was > 30 cm H2O, VT could be reduced stepwise by 1 ml/kg PBW at interval of less than 2 h down to a minimal value of 4 ml/kg PBW to maintain Pplat ≤ 30 cm H2O.  If VT was < 6 ml/kg PBW and Pplat < 25 cm H2O, VT was increased in steps of 1 ml/kg PBW until Pplat was > 25 cm H2O or VT was equal to 6 ml/kg PBW.  Inspiratory time on the ventilator was set to achieve an inspiratory: expiratory of 1:1 – 1:3.

Respiratory rate

Respiratory rate was set not higher than 35 breath/min to obtain values of minute ventilation that maintained 7.30≤ pH ≤7.45.  If ventilatory rate was equal to 35 breath/min and arterial pH was < 7.15 and bicarbonate were infused, VT could be increased by 1 ml/kg PBW and Pplat targets exceeded until pH ≥ 7.15.

POSITIVE END EXPIRATORY PRESSURE/INSPIRATORY OXYGEN FRACTION

Oxygenation targets (oxygen saturation: SaO2 and arterial oxygen partial pressure: PaO2) were of 88 %≤ SaO2 ≤ 95% and 55 mmHg ≤ PaO2 ≤ 80 mmHg using the POSITIVE END EXPIRATORY PRESSURE/INSPIRATORY OXYGEN FRACTION combination of the conventional “ARDSNet” strategy.
Measurements

Lung morphology

A computed tomography (CT) of the lung was performed in all patients after 72 hrs from study enrollment. In the patients who had during conventional protective ventilation 28≤Pplat≤30 cmH2O, a second pulmonary CT scan was performed after 72 hrs of LOWER "ARDSNet"/CARBON DIOXIDE REMOVAL strategy.  Ventilator and extracorporeal carbon dioxide removal settings during CT-scan were the same used for the clinical management.  

Lung scanning was performed from the apex to the basis using a Light Speed Qx/i (General Electric Medical System, Milwaukee, WI) at the end of an end-expiratory and end-inspiratory occlusions performed using the hold-knob on the ventilator.  The CT scanner was set as follows: collimation, 5 mm; interval, 5 mm; bed speed, 15 mm per second; voltage, 140 kV; and current, 240 mA.  Cross-sectional images of the whole lung were collected on an optical disk and analyzed by custom-designed software packages. Each section of the right and left lung was chosen by manually drawing the outer boundary along the inside of the ribs and the inner boundary along the mediastinal organs. Pleural effusions were excluded from the countered image. The total selected area consists on a finite number of pixels, each pixel being a square of a 0.4 mm side. The radiograph attenuation of each pixel, expressed in Hounsfield units (HU), is primarily determined by the density (mass/volume) of the tissue and expressed as the CT number, i.e.: CT/-1000 = [volume of gas/(volume of gas + volume of tissue)].  The attenuation scale arbitrarily assigns to bone a value of 1000 HU (complete absorption), to air a value of -1000 HU (no absorption), and to water a value of 0 HU; blood and lung tissue have a density ranging between 20 and 40 HU.  We could therefore identify the following lung compartments: nonaerated (density between +100 and –100 HU), poorly aerated (density between –101 and –500 HU), normally aerated (density between –501 and –900 HU), and hyperinflated (density between –901 and –1000 HU).  Weight of the entire lungs and of each compartment at end-inspiration was measured for each slice as: (1 – CT/-1000) multiplied by total volume. 2,3
Volume of the entire lungs (i.e. the sum of gas plus tissue volume) and of each compartment at end-expiration and end-inspiration was measured for each slice as: [(size of the pixel)2 multiplied by the number of pixels in each compartment] multiplied by the thickness of the CT lung slice. “Protected tidal inflation” and “tidal hyperinflation” were defined as the volume of the normally aerated and hyperinflated compartment at end-inspiration minus the volume of the normally aerated and hyperinflated compartment at end-expiration, respectively. “Tidal recruitment of the nonaerated compartment” and “tidal recruitment of the poorly aerated compartment” were defined as the volume of the nonaerated and of the poorly aerated compartments at end-expiration minus the volume at end-inspiration. All were expressed as % of the total tidal inflation-related change in CT lung volume 4.

Pulmonary inflammatory response

A broncho-alveolar lavage was performed in all patients after 72 h of ventilation according to the "ARDSNet" ventilatory strategy.  Moreover, in the patients who had 28≤Pplat≤30 cmH2O, the broncho-alveolar lavage was repeated after 72 hrs of LOWER "ARDSNet"/CARBON DIOXIDE REMOVAL strategy.

A standard bronchoscope was used with two aliquots of 40-50 ml sterile isotonic saline in segments of the right upper lobe. When a diffuse infiltrate was seen on chest x-ray, broncho-alveolar lavage was performed in the right lower or middle lobe; when an area of localized pulmonary infiltration was present, broncho-alveolar lavage was performed in the lower lobe of the opposite lung.  Lavage with a third aliquot was performed if there was less than 30-40 ml of recovered fluid from the first 100 ml. The first aliquot was discarded and the remaining broncho-alveolar lavage fluid was rapidly filtered through sterile gauze and then spun at 4oC at 400 x g for 15 min.  The supernatant was centrifuged at 80,000 x g for 30 min at 4 oC to remove the surfactant-rich fraction and than concentrated 10-fold on a 5,000 molecular weight cut-off filter (Amicon, Billerica, MA) under nitrogen. The concentrated supernatant was than frozen at -80 oC. Interleukin 6 [IL-6], interleukin 8 [IL-8] and interleukin 1 [IL-1b] and IL-1 receptor antagonist [IL-1Ra] were carried out using a solid-phase enzyme-linked immunoabsorbent assay (ELISA) method based on the quantitative immunometric sandwich enzyme immunoassay technique (Diaclone Inc., Milan, Italy; Bender Med Systems Inc., Milan, Italy; BioSource International Inc., Carlsbad, CA) 5.
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