SUPPLEMENTARY MATERIAL
[bookmark: _Hlk207788755]MGH Recruitment maneuver & Decremental PEEP Trial
PROCEDURE: Notify the patient’s RN before performing a recruitment maneuver and decremental PEEP titration, as he/she may have to modify hemodynamic support. An ICU physician should be available on the unit when a lung recruitment maneuver (RM) and the setting of PEEP by decremental PEEP Trial is performed. 
I. Before RM 
a. Set FIO2 at 1.0, allow time for stabilization.
b. Set the high-pressure alarm to 55 cmH2O.
c. Sedate patient to apnea, in some patients, neuromuscular paralysis may be necessary.
d. Ensure hemodynamic stability, ideally a near normal fluid balance and minimal vasopressors.
II. Perform the RM with the ventilator set in pressure control ventilation (ACPC)
a. FIO2 1.0
b. Pressure control level 15 cmH2O
c. Start at patient’s set PEEP level (minimum 10 cmH2O).
d. Inspiratory Time: 3 sec.
e. Rate: 10/min.
f. Increase PEEP by 5 cmH20 every 5 breaths to max PEEP 25 cmH2O (Peak Airways Pressure of 40 cmH20).
g. If BMI > 40, increase to max PEEP of 35 cmH2O (Peak airways pressure of 50 cmH2O). 
h. Once at maximum PIP & PEEP, continue to ventilate for 1 min.
III. Best compliance decremental PEEP trial
a. Change to volume control ventilation (VCV).
b. Set VT 4 - 6 ml/kg PBW, if not already set, to ensure protective ventilation.
c. Set PEEP at 20 cmH20 (if BMI >40, set PEEP at 25 cmH2O).
d. Set Inspiratory time 0.6 to 0.8 sec.
e. Adjust respiratory rate to a rate that DOES NOT result in the development of auto-PEEP (20 to 30 breaths/minute). 
f. Maintain vent settings for 30 seconds and measure plateau pressure. Calculate driving pressure and compliance.
g. Decrease PEEP by 2 cm H2O for 30 seconds and measure plateau pressure. Calculate driving pressure and compliance.
h. Continue to decrease PEEP by 2 cmH2O until a clear pattern indicates what is the best compliance-PEEP.
i. Final PEEP = LOWEST PEEP level with the best compliance.
j. If several PEEP levels produce the same best compliance, consider:
i. Choose low PEEP when hemodynamic instability (hypotension / bradycardia) with higher PEEP.
ii. Choose high PEEP when tenuous oxygenation (FiO2>70%), desaturation with turns, higher BMI.
IV. Recruit the lung a second time.
a. Recruit the lung in exactly the same manner as described above.
V. Place patient on new settings
a. Set PEEP at the determined final PEEP.
b. If PCV, set driving pressure to < 15 cmH2O, assess tidal volume delivery if PCV. If VCV set VT 4-8 ml/kg PBW and assess driving pressure. Regardless of breath type, driving pressure should be < 15 cmH2O and VT should be 4 to 8 ml/kg PBW. Inspiratory time should be < 1.0 sec.
c. Assess Pplat if Pplat is greater than 28 cmH2O reset tidal volume or driving pressure to ensure plateau pressure is not > 28 cmH2O.
d. Adjust rate to establish desired PaCO2. Rate may be increased to a high level provided NO auto-PEEP is developed.
e. Finally, decrease FIO2 until PaO2 is 55 to 80 mmHg or SpO2 is 88 to 95%.


MGH ECMO criteria
For all indications, patient must either have an underlying process which is likely to be recoverable or be a candidate for lung transplantation.
1. Hypoxemic Respiratory Failure
a. P/F <100 despite medical optimization:
i. Prone ventilation (unless absolute contraindication exists) 
ii. Paralysis
iii. PEEP optimization
b. Inability to maintain a driving pressure <15 cmH20.
· Cannulation will usually be deferred unless P/F falls to <80.
· Treatment with inhaled pulmonary vasodilators is not required prior to cannulation or consultation although may be requested by the ECMO consult team if felt to have benefit.

2. Hypercapnic Respiratory Failure
a. pH <7.25 despite optimal conventional mechanical ventilation
b. Auto-PEEP contributing to hemodynamic instability.

3. Bridge to Transplant
a. Must be listed or undergoing evaluation and deemed likely to be listed C.
b. Transplant team supports use of VV-ECMO as bridge to transplant.
c. Meets above criteria for either hypoxemic or hypercapnic respiratory failure OR conventional modes of support unable to permit necessary physical activity to remain a candidate for transplant.
· Transfer requests from other facilities should first be evaluated by transplant team, who will reach out to WV-ECMO team if felt to be reasonable to bring for further evaluation.

4. Procedural Support:
a. Requests for procedural support (i.e., support in operating room or cath lab only) will be evaluated on a case-by-case basis.

Contraindications for VV-ECMO
The importance and implications of relative contraindications depends upon many factors including (1) number and severity of any relative contraindications, (2) prognosis of respiratory failure, and (3) anticipated duration of ECMO run.

1. Absolute contraindications
b. Inadequate venous access sites to permit cannulation.
c. Aggressive treatment (including trach/PEG and rehab if necessary) not within goals of care.
d. Life expectancy less than 6 months.

5. Relative contraindications
a. Age >70 years.
b. Duration of respiratory failure >7 days of intubation or >14 days of advanced support (including high flow, non-rebreather, non-invasive positive pressure ventilation, and/or mechanical ventilation).
c. Inability to anticoagulated.
d. Significant lung disease on home oxygen (unless bridge to transplant).
e. Liver disease with clinical evidence of cirrhosis.
f. Advanced malignancy.
g. Reasonable concern for non-recoverable neurological injury or pre-existing major neurological disability.
h. Significant cardiac dysfunction (Consider V-A or V-AV ECMO if appropriate).
i. End stage renal disease requiring hemodialysis.
j. Significant non-pulmonary end-organ dysfunction (examples include acute kidney injury. acute liver injury)


TABLES
Table 1 – Ventilatory settings and mechanics prior and after the assessment
	Before LRT assessment
	n = 58

	Driving pressure, cmH2O, median (IQR)
	13.5 (10.7-17)

	Compliance, mL/cmH2O, median (IQR)
	25.5 (20-37.2)

	PEEP set by ICU team, cmH2O, median (IQR)
	14 (10-15.2)

	
	

	After LRT assessments
	

	PEEP suggested by the LRT, cmH2O, median (IQR)
	14 (10-18)

	PEEP changes after assessment, points, median (IQR)
	2 (0.7-4)

	Suggestions maintained at least 24hs, n (%)
	48 (82.8)


Abbreviation: LRT lung rescue team, PaO2 partial pressure of oxygen, FiO2 fraction of inspired oxygen, IQR interquartile range, PEEP positive end expiratory pressure, ICU intensive care unit. 

