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Patient ï Ventilator Interaction 

Minimal effort to trigger breath 

Initial  peak flow > 80 L/min 

Inspiratory time consistent with patient 

neuro-inspiratory time 

Termination of inspiration coincides with 

patient desire to begin exhalation 

Avoid the development, minimize the 

level and offset the effect of auto - PEEP 
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Marini ARRD 1986;134:902 

Inspiratory Time 

In spontaneous breathing patients, 
ventilator inspiratory time should equal 
patient desired  inspiratory time. 

Spontaneous breathing - inspiratory 
time < 1.0 seconds. 

Patients with high ventilatory demand, 
inspiratory time maybe as short as 0.5 
seconds. 

Fernandez AJRCCM 1999;159:710 
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POHLMAN CCM 2008;36:3015  

Å   20 pts with ARDS volume ventilation 6 ml/kg,  

Å       Richman agitation scale averaged -4 

Å       2.3+3.5 times/minute 

Å       Median tidal volume 10.1 (8.8 ï 10.7) ml/kg PBW 

Å       Required smaller VT 7 to 8 ml/kg PBW or sedation 
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Fabry Chest 1995:107:1387 
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Parthasarathy AJRCCM 1998;159:1023 

PSV: Termination of Inspiration 

Primary-Patients Inspir Flow Decreases to a 

Predetermined Level 

25%, 5 LPM or 5% of Peak Flow 

Newer ventilators 5% to 85% 

Secondary-End Inspir Pressure exceeds Target 

Level 

Tertiary-Lengthy Inspir Time ( 2 to 3 Sec) 

 

 

 

Hess RC 2005:50:166 
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Tassaux AJRCCM 2005;172:1283 

Tassaux AJRCCM 2005;172:1283 

Pepe ARRD 1982;126:166 
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Fabry Chest 1995;107:1387 

Auto-PEEP ï Work of Breathing 

Alveolar Pressure       +10 cmH2O 

Airway Pressure           0 cmH2O 

Trigger Pressure          -2 cmH2O 

Patient Pressure change     -12 cmH2O 

    needed to trigger 

 

Gottfried SB, Ventilatory Failure (Spring-Verlag),1991 

 PEEP Aplication 
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PEEP ï Assisted Ventilation COPD 

If auto-PEEP measured, set PEEP at 80% 

of measured level 

If auto-PEEP unmeasured, set PEEP at            

5 cmH20 

If untriggered breathes still present, 

increase PEEP in 1 to 2 cmH2O steps 

until patient rate and ventilator response 

rate are equal 

Inappropriate PSV or PA/C Level 

To low a pressure level increases 

patient demand increasing patient work 

To high a level causes dysynchrony: 

forced exhalation , air trapping and 

increased ventilatory demand 

Frequently, decreasing PSV or PA/C 

level may be the correct choice 

Thille ICM 2008;34:1477 

Å12 pts with > 10% ineffective  triggering 

with PS 

ÅReducing PS from 20 to 13 cm H2O 

decreased VT from 10.2 ml/kg to 5.9 

ml/kg PBW and eliminated ineffective 

triggering 

ÅNo change in RR 25.6 to 29.4/min, 

patient effort or PaCO2 
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Thille ICM 2008;34:1477 

Thille ICM 2006;32:1515 

Å62 consecutive pts, MV > 24 hrs, 11 VA/C, 51 PS 

ÅMedian episodes/pt  VA/C 72 (13-215), PS 16 (4-
47)/ 30 minute period, p=0.04 

ÅA higher incidence of asynchrony was associated 
with a longer period of MV 25.5 vs. 7.5 days 

              De Wit CCM 2009;37:2740 

Å60 consecutive pts, MV > 24 hrs, 10 min during the 
1st 24 hours were analyzed 

Å16 patients an asynchrony index >10% 

ÅAI >10% predicted longer LOS (21 vs. 8 days p < 
0.03) 

PAV 

PAV based on the Equation of Motion 

Increases or decreases ventilatory support in 

proportion to patient effort, airway pressure  

Similar in concept to Power Steering 

Tracks changes in patient effort and adjusts 

ventilator output to reduce work 

Introduced by Magdy Younes in 1992 

              Younes M, ARRD 1992;145:121 
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Equation of Motion  

for the Respiratory System 

             Paw + Pmus =  

    K1(Vô x R) + K2 (DV x E) 

 

NAVA  

Based on diaphragmatic electrical activity 

(Edi) 

Increases or decreases ventilatory support 

(pressure) based on changes in Edi 

Similar in concept to Power Steering 

Tracks changes in Edi and adjusts ventilator 

output in response to Edi 

Introduced by Christer Sinderby in  1999 

                 Sinderby Nature Med 1999;5:1433 

 

 

 

 

 

 

Sinderby Nature Med 1999;5:1433 
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Sinderby Nature Med 1999;5:1433 

PAV and NAVA 

PAV ï Works by responding to the 

mechanical output of the diaphragm 

and accessory muscles of inspiration 

NAVA ï Works by responding to the 

neural input to the diaphragm 

Both ï Improve patient-ventilator 

synchrony, even in the presence of 

changing ventilatory demand 

Younes ARRD 1992;145:114 
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PAV 

Younes M.  AARD 1992;145:121 

Sinderby Nature Med 1999;5:1433 

Patrick JAP 1996;80:397 
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Giannouli AJRCCM 1999;159:1716 

PAV versus PSV 

PAV preserved the ability of patients to 
modulate VT in response to hypercapnia 
and changes in lung mechanics 

Changes in VE - PSV RR changes, 
PAV VT and/or RR change 

Increasing VE during PSV results in  
greater muscle effort and greater patient 
discomfort than PAV (Kondili only) 

Ranieri JAP 1996;81:426 

Grasso AJRCCM 2000;161:819 

Kondili ICM 2006;32:692 
 
 

  
 

 

Xirouchaki ICM 2008;34:2026 
 PAV vs. PSV in critically ill patients for 48 hrs 

On controlled ventilation > 36 hours 

Ability to trigger vent, minute volume > 10/min 

PaO2 > 60, FIO2 < 0.65, total PEEP < 15 cmH2O 

pH > 7.30 

No severe hemodynamic instability 

No severe bronchospasm 

No severe neurologic impairment 

Failure rate 11% PAV vs. 22% PSV, p = 0.04 

Proportion of patients exhibiting pt-vent dys-

synchrony 5.6% PAV vs. 29% PSV, p < 0.001 

 


