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Modern Mechanical Ventilation Saves Lives

TABLE III—MORTALITY-RATES

Period No. of . Died within

Group admissigi{ cases Died three days
1 July 24—Aug. 25 31 27 (87 %) 19 (70%)
ix Aug. 26—Sept. 8 a0 26 (562 9% 7 (27 %)
1L Sept. 8—Sept. 23 50 24 (48%) 8 (339%)
v Sept. 23—-0¢t. 5 50 19 (38%) 10 (83%)
v Oct. 6—0ct. 21 50 13 (26 %) 7 (54%)
vI Oct. 21-Nov. 6 50 18 (369%) 10 (559%2)
Total 1-vI .. 250 100 (£0%) 49 (429)

Lassen HCA Lancet 1953
West JB JAP 2005



Protective Mechanical Ventilation Saves Lives

Webb & Tierney ARRD 1974
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Prolonged Mechanical Ventilation
Leads to Disability

3 Months 12 Months
o 6(4.5%)*
9(7%) % 2 (1.5%)
1(1%)
5(4%)*
18 (14%)
34 (27%)
4 (3%)
12 (9.5%)*
47 (37%) 23 (18%)
E 12 (9.5%)
Good Outcome Fair Outcome Poor Outcome
Alive with no Alive with some Alive with Dead
functional functional complete
dependencies dependencies functional
dependency

Unroe et al Ann Intern Med 2011

History of anxiety/depression 1.65[1.22,2.23]
Separated or divorced 2.87[1.35,6.08]

Mechanical ventilation days ~ 1.04 [1.01, 1.08]

Discharge to another facility  1.96 [1.01, 3.70]
(not home)

0.001
0.006
003
0.04

Hodgson et al Intensive Care Med 2017



The Diaphragm and ICU Outcomes
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Sklar et al JAMA Netw Open 2020



The Diaphragm and ICU Outcomes
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Ventilator-Induced Diaphragm Dysfunction

J Pediatr. 1988 Dec;113(6):1074-7.

Abnormalities of diaphragmatic muscle in neonates with ventilated lungs.
Knisely AS', Leal SM, Singer DB.
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Change in diaphragm thickness over time (% of baseline)
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Diaphragm Myotrauma Associated with
Delayed Liberation from Ventilation
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Goligher et al. AJRCCM 2018



Lung and Diaphragm-Protective Ventilation

Lung-protective
ventilation & ECLS

Minimizing lung stress/strain
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Diaphragm-protective
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Monitoring/optimizing
respiratory effort & synchrony




Diaphragmatic myotrauma: a mediator of prolonged @ ®
ventilation and poor patient outcomes in acute respiratory o

failure

Ewan C Goligher, Laurent ] Brochard, W Darlene Reid, Eddy Fan, Olli Saarela, Arthur S Slutsky, Brian P Kavanagh, Gordon D Rubenfeld, Niall D Ferquson
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Over-assistance Myotrauma: Disuse Atrophy
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Under-Assistance Myotrauma:
Load-Induced Injury

Control specimen Resistive loading specimen

Reid et al. J Appl Phys 1994



Eccentric Myotrauma

Eccentric Contractions
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Eccentric Myotrauma

Reverse triggering

Premature cycling
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Myotrauma: Clinical Investigation

Change in Diaphragm Thickness Over Time (% of Baseline)

Goligher et al AJRCCM 2015



Inspiratory Effort and Outcome
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Diaphragmatic myotrauma: a mediator of prolonged

@

ventilation and poor patient outcomes in acute respiratory

failure

Ewan C Goligher, Laurent ] Brochard, W Darlene Reid, Eddy Fan, Olli Saarela, Arthur S Slutsky, Brian P Kavanagh, Gordon D Rubenfeld, Niall D Ferquson
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Diaphragm-Protective Ventilation in 2019

Myotrauma risk

Optimize respiratory effort
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Goligher Intensive Care Med 2019



Lung and Diaphragm-Protective Ventilation

Lung-protective
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Excess Lung Stress
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Inhomogeneous Lung Stress




Challenge: Managing Respiratory Drive

P-SILI

Respiratory drive
& effort

Myotrauma




LDPV: How

* Ventilation targets
* Monitoring
« Methods for controlling respiratory drive and effort



LDPV Goals

Position Statements

* No single universally applicable one-size-fits-all setting
for optimal mechanical ventilation

* Protecting the lung should be prioritized over protecting
the diaphragm
« Respiratory effort should be monitored routinely




LDPV Goals

Proposed LDPV Goals

e Limit cyclic lung stress

« Limit regional cyclic lung stress

« Maintain low-normal respiratory effort
* Avoid breath stacking dyssynchrony
« Aim for expiratory synchrony
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Monitoring for LDPV Strategy

Respiratory effort
Risk of myotrauma
Risk of excess regional lung stress

Cyclic lung stress
Risk of volutrauma



Challenge: Managing Respiratory Drive

Ventilator flow &
pressure
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Sedation Myotrauma




Lung and Diaphragm-Protective Ventilation
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Questions?

EWAN.GOLIGHER@UTORONTO.CA



