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Latteinte du diaphragme est ultra-précoce
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Associee a un mauvais pronostique
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2 mécanismes associes a la ventilation mécanique

L'atrophie musculaire La lésion musculaire

Diminution Activité
de l'activité excessive




2 mecanismes pendant [a réanimation
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2 mecanismes pendant [a réanimation
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|[dée: Maintenir une activite réguliere!
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Figure 3
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M) Check for updates

Lung- and Diaphragm-Protective Ventilation
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Imp

ementation

Monitoring

 Airway occlusion
pressure (P ;)

* Single-breath expiratory
occlusion (P,..)

* End-inspiratory occlusion
(P, in PSV and PPS)

*P..= P,../Eadi *Eadi/1.5

Ventilator
Settings

» ? PAV and NAVA

» Adequate pressures,
volume, and flow.

e Appropriate PEEP

Sedation

* Address sources of
respiratory drive (e.g.,
peak flow and pressure
settings, PEEP, metabolic
acidosis, pain, etc)

e Opioids for high drive
witk high RR

* Propofol for high drive
with high e

Adjuncts

e Extracorporeal
CO, removal (reduce
drive and efforts)

» Partial neuromuscular
blockade.

* Phrenic nerve
stimulation




Table 3. Potential Therapeutic Targets for Diaphragm Protection

W Goal Potential Therapeutic Target*
Any 1 of:

Prevent overassistance myotrauma
Pmus =3 to 5 cm H:0

Lung- and Diaphragm-Protective Ventilation APdi=3 to 5 cm H.0
APes= -3 to -2 cm H0

Pai1>=11t0 1.5 cm HO

TFdi=15%

EAdi =target value selected on the basis of
Pocc-EAdi index and above targets

Prevent underassistance myotrauma Any 1 of:

Pmus =10 to 15 cm H:O

APdi=10to 15 cm H:O

APes=—-12to —8 cm H,O

Pocc = —20 to —15 em H,0O

Pgq1<3.5t0 5 em HO

TFdi = 30% to 40%

EAdi = limit value selected on the basis of
Pocc-EAdi index and above targets

Breath-stacking dyssynchrony
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Imp

ementation

Monitoring

 Airway occlusion
pressure (P ;)

* Single-breath expiratory
occlusion (P,..)

* End-inspiratory occlusion
(P, in PSV and PPS)

*P..= P,../Eadi *Eadi/1.5

Ventilator
Settings

» ? PAV and NAVA

» Adequate pressures,
volume, and flow.

e Appropriate PEEP

Sedation

* Address sources of
respiratory drive (e.g.,
peak flow and pressure
settings, PEEP, metabolic
acidosis, pain, etc)

e Opioids for high drive
witk high RR

* Propofol for high drive
with high e

Adjuncts

e Extracorporeal
CO, removal (reduce
drive and efforts)

» Partial neuromuscular
blockade.

* Phrenic nerve
stimulation




m -
MMME”

\_ e Ventilation controlée Ventilation spontanee

e a




‘ Under-assist Adequate assist Over-assist m—Vt

== Pmus

) Pmus)m,
= T
= ]
S o}
© —~
Y Vet - 7
= arget @
Ineffective efforts %

Apnea
Trigger
CrsxPmus

0 T T
P Sunder PSover

Pressure support
Docci, Crit Care, 2024




# Am J Respir Crit Care Med. 2025 Jan 21. doi: 10.1164/rcem. 202406-11620C. Online ahead of print.

Early vs. Delayed Switching from Controlled to
Assisted Ventilation: A Target Trial Emulation
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Telias, Am J Respir Crit Care Med, 2023
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Imp

ementation

Monitoring

 Airway occlusion
pressure (P ;)

* Single-breath expiratory
occlusion (P,..)

* End-inspiratory occlusion
(P, in PSV and PPS)

*P..= P,../Eadi *Eadi/1.5

Ventilator
Settings

» ? PAV and NAVA

» Adequate pressures,
volume, and flow.

e Appropriate PEEP

Sedation

* Address sources of
respiratory drive (e.g.,
peak flow and pressure
settings, PEEP, metabolic
acidosis, pain, etc)

e Opioids for high drive
witk high RR

* Propofol for high drive
with high e

Adjuncts

e Extracorporeal
CO, removal (reduce
drive and efforts)

» Partial neuromuscular
blockade.

* Phrenic nerve
stimulation




Stimulation du diaphragme

PERMANENT DIAPHRAGM TEMPORARY DIAPHRAGM
NEURDSTIMULATION NEUROSTIMULATION




Voies chirurgicales
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Voies chirurgicales
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Voies chirurgicales
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Voies chirurgicales
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Voies chirurgicales
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Transveineux
électrique
temporaire

Electrique cervicale
percutanée

Stimulation
magnétique répétée

Electrodes
temporaires
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temporaire répétée




Rescue-2

Neurostimulation Stimulation pulses had an
intensity of <13 mA and a
duration of 200-300 us and
frequency 15Hz.
\ETELY,

Console

Airway

Sensar 4-6x10 pacing sessions

2-3/day
(120 contractions/day)

|

Lungpacer Diaphragm Pacing Therapy System, Lungpacer Medical, Inc. Dres, Am J Respir Crit Care Med, 2022




Rescue-2

Table 2. Primary and Secondary Qutcomes

Absolute
Difference, %
Outcome mITT Control (95% Cl) P Value
Successful weaning and days on mechanical
ventilation (Day 30, mITT)
Cumulative incidence for successful weaning, %" 82 74 7 (—10 to 25) 0.586
Use of NIV in the 48-h period post extubation, % 62 55 7 (—16 to 29) 0.639
Cumulative incidence for death before successful 3 9 —7% (—16 to 3) 0.191
weaning, %
Days on mechanical ventilation from baseline to 12.7+9.9 141108 —-1.4(-561t02.7) 0.498
successful weaning or Study Day 30,
mean = SD
Number of patients placed back on mechanical 3 4 NA NA
ventilation within study period after successful
weaning
Number of patients with tracheostomy placed 2 5 NA NA
during the study period
Cumulative incidence for first successful SBT, % 86 80 7 (—9to 23) 0.607
Cumulative incidence for ICU discharge, % 43 37 6 (—14 to 27) 0.600
Cumulative incidence for hospital discharge, % 5 8 —-3(—13to 7) 0.587

Dres, Am J Respir Crit Care Med, 2022



escue-2
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10 15 20 25 30
Study Day
| Study Group e Control m Treatment|
Mean Change in MIP (95% CI), mITT
Day 8 Day 15 Day 22 Day 30

Treatment 10.9 (6, 16) 13.7 (9, 19) 16.0 (11, 21) 16.6 (12, 21)
Control 3.8 (-0, 8) 3.1 (-1, 7) 3.7 (-1, 8) 4.8(1,9)
p-value 0.0288 0.0011 0.0002 0.0003

Table 2. Primary and Secondary Outcomes

Outcome

Successful weaning and days on mechanical
ventilation (Day 30, mITT)
Cumulative incidence for successful weaning, %*
Use of NIV in the 48-h period post extubation, %
Cumulative incidence for death before successful
weaning, %
Days on mechanical ventilation from baseline o
successful weaning or Study Day 30,
mean + SD
Number of patients placed back on mechanical
ventilation within study period after successful
weaning
Number of patients with tracheostomy placed
during the study period
Cumulative incidence for first successful SBT, %
Cumulative incidence for ICU discharge, %
Cumulative incidence for hospital discharge, %

miTT

82
62
3

127+9.9

86
43

Control

74
55
9

141108

80
37

Absolute
Difference, %
(95% Cl)

7 (10 to 25)
7 (~16 to 29)
~7% (1610 3)

1.4 (-561t027)

NA

NA

7(-91023)
6(-141t027)
-3(-13107)

P Value

0.586
0.639
0.191

0.498

NA

NA

0.607
0.600
0.587

Dres, Am J Respir Crit Care Med, 2022




Stimulus

A. Respiratory drive B. Diaphragm activity
1.00 1.00
Target: Expiratory occlusion
pressure (Pocc)
o o -5 to - 10 cmH?20.
H §
- Em « On demand »
g 8
o o
0.26 0.25 ¢
il 4 M
oL T
0.00 6.00 i I|||
o 24 48 T2 86 120 144 168 [+] 24 48 72 96 120 144 168 E 3
Tima (hours) Time (hours) %
[ v cone 3
l Study fime complete l Non-eligible time
. Non-eligible time it wend el by oy
1 ey s i ieingr e B o
. Absent resplratory drive _ {;umwm?&qmmmaﬂm Study cay

Absant respiratory drive; diaphragm inactive

Morris, Am J Respir Crit Care Med, 2025




A. Respiratory drive
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Stimit-2
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Stimit-2
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Take Home Message

Laisser le diaphragme travailler

Réduire I'assistance pour maintenir une activité musculaire modérée.

Surveiller en continu :
° P0.1, APocc, ou courbe Pes pour la charge inspiratoire.

o Echographie : épaisseur & thickening fraction (cible = 15-30 %).

Lorsque la ventilation protectrice ne suffit pas
Indications potentielles de la stimulation
TTDN (cathéter transveineux) : renforcement musculaire pendant le sevrage.

NEPNS (colliers magnétiques) : prévention précoce, non invasive.
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