
Supplementary Appendix 
 

This appendix has been provided by the authors to give readers additional information about 
their work. 

 
 

 
 
  



ECMO Configuration and Equipment 
All participants had a 25 French multistage drainage ECMO cannula in the right or left femoral 
vein with a 21 French return cannula placed in either right or left internal jugular vein. The 
Maquet Cardiohelp ECMO circuit (Getinge, Germany), was utilized with the HLS 7.0-liter pump 
and oxygenator. The fractional concentration of oxygen delivered to the membrane oxygenator 
was 1.0 during the entire study period. The sweep gas flow was adjusted to maintain a normal 
plasma pH between 7.35-7.45. 
 
  



Norepinephrine equivalent dose and mechanical work equations: 
 

Norepinephrine equivalent dose = [norepinephrine 

(mcg/min)] + [dopamine (mcg/kg/min) ÷ 2] + [epinephrine (mcg/min)] + 

[phenylephrine (mcg/min) ÷ 10] 

 

Mechanical Work (pressure ventilation) = RR * Vt * [PEEP + (pplat - PEEP)] * 0.098 

RR: respiratory rate. Vt: tidal volume. PEEP: positive end-expiratory 

pressure. Pplat: plateau pressure. * Multiplication. 

 
 
  



Sample Timing and Ventilator Setting 

Protocol Sample 1:  
Timing: 

Ventilator Setting: 

Pre-ECMO with LTVV 
30 minutes pre-ECMO initiation   
Volume Targeted Pressure Control 
LTVV - TV of ~6 ml/kg of PBW (Standard of Care) 
 

Protocol Sample 2  
Timing: 

Ventilator Setting: 

Post-ECMO with LTVV 
30 minutes post-ECMO initiation (immediately prior to LDVP) 
Volume Targeted Pressure Control 
LTVV - TV of ~6 ml/kg of PBW (Standard of Care) 
 

Protocol Sample 3  
Timing: 

Ventilator Setting: 

Post-ECMO with LDPV 
Post-ECMO, ideally next calendar day (immediately prior to V-LDPV) 
Pressure Control Ventilation 

LDVP - P 10-15 cmH2O, PEEP of 10 cmH2O, RR 10 (ELSO guidelines) 
 

Protocol Sample 4  
Timing: 

Ventilator Setting: 

Post-ECMO with V-LDPV 
Post-ECMO, 2 hours post V-LDPV  
Pressure Control Ventilation  

V-LDPV - P 1 cmH2O, unchanged PEEP and RR (Experiment) 
 

Protocol Sample 5  
Timing: 

 
Ventilator Setting: 

Post-ECMO with LDPV 
Post-ECMO, two hours after returning to LDPV from V-LDPV (main 
intervention) 
Pressure Control Ventilation 

LDVP - P 10-15 cmH2O, PEEP of 10 cmH2O, RR 10 (ELSO guidelines) 
 

Protocol Sample 6  
Timing: 

 
Ventilator Setting: 

24 hours post-ECMO 
24 hours post-initiation of ECMO (drawn only if participant did not 
have V-LDPV protocol) 
Pressure Control Ventilation 

LDVP - P 10-15 cmH2O, PEEP of 10 cmH2O, RR 10 (ELSO guidelines) 
 

Table S1: Protocol sample timing and ventilator settings. Protocol sample 6 was obtained in 4 
participants who did not have V-LDPV performed (thus missing protocol sample 4 and 5). LTVV, 

low tidal volume ventilation. TV, tidal volume. DP and P: Driving Pressure. PBW, predicted 
body weight. RR, Respiratory Rate. ELSO, extracorporeal life support organization. LDPV, low 
driving pressure ventilation. V-LDPV, very low driving pressure ventilation. cmH2O: centimeters 
of water. PEEP, positive end-expiratory pressure. 
  



Safety and Tolerability Parameters LDPV V-LDPV p-value 

Heart Rate, beats per minute 83.3 ± 20.5 85.6 ± 15.6 0.447 

Pulse Oximetry, % 96 ± 2 96 ± 2 0.369 

Mean Arterial Pressure, mmHg 74.9 ± 7.6 73.4 ± 7.9 0.314 

Norepinephrine equivalent dose, mcg/kg/min 0.099 ± 0.104 0.099 ± 0.143 0.985 

ECMO circuit blood flow, L/min 4.8 ± 0.6 4.9 ± 0.6 0.297 

ECMO sweep gas flow rate, L/min 4.8 ± 1.9  4.9 ± 2.0 0.162 

Table S2: ECMO and vitals during LDPV and V-LDPV. LDPV, low-driving pressure ventilation. V-
LVDP, very-low-driving pressure ventilation. Mcg/kg/min, micrograms per kilogram per minute. 
L/min, liters per minute. mmHg, millimeters of mercury. %, percent.  
  



 
Table S3: Pre-ECMO (protocol sample 1 - LTVV) vs. Post-ECMO (protocol sample 2 - LTVV). Only 
participants with protocol sample 1 and 2 were included in this analysis, n = 14. LTVV, low tidal 
volume ventilation.  
  



 
Table S4: Pre-ECMO (protocol sample 1 - LTVV) vs. Post-ECMO (protocol sample 3 - LDPV or 
protocol sample 6 - LDPV). Protocol sample 6 was used if participants (n=4) did not undergo V-
LDPV. Only participants with protocol sample 1 - LTVV were included in this analysis, n = 16. 
LTVV, low tidal volume ventilation. LDPV, low-driving pressure ventilation.  



 
Figure S1: Consort diagram. Total 25 participants. Twenty-one participants had very-low driving 
pressure ventilation (V-LDPV). aSixteen participants had protocol sample 1 (pre-ECMO sample), 
9 participants without protocol sample 1 and 11 patients without protocol sample 2 due to 
mobile ECMO and BLS-2 unavailable respectfully. BSL-2, biosafety lab level-2.  
  



 

 

 
Figure S2: Pairwise Spearman’s Correlation between biomarkers and change in tidal volume. 
Top graph represents changes from sample 1 (pre-ECMO with LTVV) to sample 3 (post-ECMO, 
LDPV), n=13. Bottom graph represents changes from sample 3 (LDPV) to sample 4 (V-LDPV), 
n=21. Blue and red boxes represent a positive and negative correlation respectfully. Darker blue 
or red colors represent a stronger correlation. LTVV, low tidal volume ventilation. LDPV, low-
driving pressure ventilation. V-LVDP, very-low-driving pressure ventilation. * p < 0.05, ** p < 
0.01, *** p < 0.001.  
 


