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Precision medicine



Disease vs Patient-centered Care



Search for treatable traits



Search for treatable traits

PVAs
detection

Clinically
relevant

Treatable Biomarker



Patient-Ventilator 
Asynchrony: 

A Treatable Trait, 
Signal in the Noise, 
or Icing on the Cake?
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Can we 
move from 
a reactive to 
a proactive 
approach?

PVAs
detection

Clinically
relevant

Treatable Biomarker
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Equation of motion

Ptot = Etot.V + Rtot.V’ + I.V’’

Ptot = Pmus + Pvm
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Interaction

Patient-Ventilateur

Ptot = Etot.V + Rtot.V’ + I.V’’

Ptot = Pmus + Pvm





How to diagnose 
Patient-Ventilator 
Asynchrony?



The Eyeball Test

I teach the residents—
anyone who will listen to 
me—to

look at the patient, 

listen to the ventilator,

look at the graphics, 

then understand the 
physiology…



Standardized Ventilator Waveform Analysis

1. Define the Mode

2. Determine the Load

3. Diagnose the P-V 
Interaction

4. Intervention
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Poeso - Ventilator Waveform Analysis

The number of 
asynchronous events 
detected by waveform 
analysis was 
demonstrated to be 
closely correlated with 
those detected through 
esophageal pressure 
measurement.



Standardized Ventilator Waveform Analysis

1. Define the Mode

2. Determine the Load

3. Diagnose the P-V 
Interaction

4. Intervention



PV curves Analysis



136 CCPs 
72 (52.9%) responded 
59 (81.9%) residents 
13 (18.1%) senior physicians 



Ineffective efforts

Double triggering

Premature cycling

Auto-triggering

A. Ineffective efforts

B. Flow asynchrony

C. Auto-triggering

D. Premature cycling

E. Double triggering

F. No asynchrony



PVAs 4 cases

29.2%
correctly 

identified PVAs 59.750.038.934.7





How do different 
types of PVAs 
contribute to the 
challenges in 
weaning patients 
from MV?



What specific 
mechanisms lead to 

prolonged MV as a 
result of PVAs?
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In what ways can 
the early detection 
of PVAs influence 
the overall 
morbidity of 
critically ill 
patients?



What are the 
implications of PVAs 
on the ICU LOS for 
patients undergoing 
MV?

IE are associated with prolonged mechanical 
ventilation and increased mortality. 

Although higher numbers of clusters might 
indicate better chances of survival, clusters with 
greater power and duration indicate a risk of 
worse clinical outcomes.



MV duration

ICU mortality

Hospital mortality

Reintubation

Tracheostomy



Clinicians’ ability to recognize asynchronies is typically low. 

There is growing evidence that in susceptible patients, 
dyssynchrony may lead to VILI (or P-SILI) and that clusters of 
such dyssynchronous events have the highest association with 
poor outcomes. 

Dyssynchrony may also be associated with harm indirectly 
when it reflects over-assistance or over-sedation.

Automatized softwares based on artificial intelligence have 
been trained to largely outperform human eyesight and are 
close to be implemented at the bedside. 



How might 
advancements in 
ventilator 
technology address 
the issues of PVAs 
and improve 
patient outcomes 
during the weaning 
process?



Conclusion: A bundle for weaning success

PVAs
detection

Clinically
relevant

Treatable Biomarker

Modifiable factors

1. Daily screening for sedation 
wean (RASS=0)

2. Delirium prevention and 
management

3. PVAs detection, 
classification and correction

4. Daily screening for Early
SBT


