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VILI
Ventilator induced lung injury
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The Application of Esophageal Pressure Measurement
in Patients with Respiratory Failure Akoumianaki E 2014
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Palv = static Paw Paw
(at zero flow)

Prs = Paw - Pbs
P. = Paw-Ppl
PCW o Ppl - Pbs




Stress / Strain

Strain=AV/CRF
Ppl

Stress=Pression transpulmonaire



La ventilation spontanée fait référence a I'activité du diaphragme




La ventilation spontanée fait référence a I'activité du diaphragme
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Higher Levels of Spontaneous Breathing Reduce
Lung Injury in Experimental Moderate Acute

Respiratory Distress Syndrome* Carvalho N et al. 2014
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What is already known !

Severity
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Time course evolution of severe ARDS

Extubation



Ferguson N et al ICM 2012
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Dysfonction Diaphragmatique - VIDD

Fiber Size

Slow Myosin §

Heavy Chain

Fast Myosin

Heavy Chain §

Levine et al. 2008
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Assist—-Control Mechanical Ventilation Attenuates
Ventilator-induced Diaphragmatic Dysfunction
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Spontaneous Breathing During Ventilatory Support
Improves Ventilation-Perfusion Distributions in

Patients with Acute Respiratory Distress Syndrome

n= 12 Patients
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Long-Term Effects of Spontaneous Breathing During
Ventilatory Support in Patients with Acute Lung Injury

CHRISTIAN PUTENSEN, SABINE ZECH, HERMANN WRIGGE, JORG ZINSERLING, FRANK STUBER,
TILMANN VON SPIEGEL, and NORBERT MUTZ 2001
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Long-Term Effects of Spontaneous Breathing During
Ventilatory Support in Patients with Acute Lung Injury

CHRISTIAN PUTENSEN, SABINE ZECH, HERMANN WRIGGE, JORG ZINSERLING, FRANK STUBER,
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Higher Levels of Spontaneous Breathing Induce Lung
Recruitment and Reduce Global Stress/Strain in
Experimental Lung Injury

Andreas Guldner, M.D., Anja Braune, M.Sc., Nadja Carvalho, Ph.D., Alessandro Beda, Ph.D.,

Stefan Zeidler, M.S., Barbel Wiedemann, Ph.D., Gerd Wunderlich, Ph.D., Michael Andreeff, Ph.D., Aeration
Christopher Uhlig, M.D., Peter M. Spieth, M.D., Thea Koch, M.D., Ph.D., Paolo Pelosi, M.D., single scan whole lung
Jorg Kotzerke, M.D., Ph.D., Marcelo Gama de Abreu, M.D., M.Sc., Ph.D., D.E.S.A.
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A Case of Pneumomediastinum in a Patient With Acute Respiratory
Distress Syndrome on Pressure Support Ventilation
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Neuromuscular Blockers in Early Acute Respiratory
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REVIEW ARTICLE

CRITICAL CARE MEDICINE

Simon R. Finfer, M.D., and Jean-Louis Vincent, M.D., Ph.D., Editors

Ventilator-Induced Lung Injury

Arthur S. Slutsky, M.D., and V. Marco Ranieri, M.D.

E Patient with marked respiratory distress, on noninvasive
ventilation, at end inspiration

Ppl=-15cm H,0

Ptp = 10 — (-15) = +25 cm H,0

D

Ppl: 20

Ptp = +10 — (-20) = +30 cmH,0

A Slutsky, M Ranieri. N Engl J Med 2013



Balancing neuromuscular blockade versus
preserved muscle activity

Hraiech et al. 2015
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Spontaneous Effort Causes Occult Pendelluft
during Mechanical Ventilation

Takeshi Yoshida'2, Vinicius Torsani!, Susimeire Gomes!, Roberta R. De Santis!, Marcelo A. Beraldo!, Eduardo
L. V. Costa’, Mauro R. Tucci', Walter A. Zin3, Brian P. Kavanagh*3, and Marcelo B. P. Amato'

Am | Respir Crit Care Med Vol 188, Iss. 12, pp 1420-1427, Dec 15, 2013
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Spontaneous Effort Causes Occult Pendelluft
during Mechanical Ventilation Yoshida T et a.

Am ] Respir Crit Care Med Vol 188, Iss. 12, pp 1420-1427, Dec 15, 2013
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Delta P, (cmH,0)

Vt > 12 ml/kg
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FiIFTy YEARs oF ResearcH IN ARDS

Spontaneous Breathing during Mechanical Ventilation

Risks, Mechanisms, and Management
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Impact of Ventilator Adjustment and Sedation-

Analgesia Practices on Severe Asynchrony in =
Patients Ventilated in Assist-Control Mode* Vi
B
BT I8 )’ A rf'l/( M f M
Iog//l ": ' ‘/| / //J //// //’/l/"
_60/'//!//’/ / {/L /t,l Vel
TP e TS
oK 184 i w(\I ~f b | en | | \f e | B |/ e .J N S S S A
£ ;400, T [ W I R A A A A\ A\ ,"t"\ :ﬂ‘ fﬁ‘\ A A A ‘ﬁ\
§~E— OJV\_J ! \x__,{]’ AN "fv L‘_J “\J]/ LA LA W AV VIR MVRVAVAV R VA VY \"\J\\j\, \J
12 mllkg 4 sec

Chanques G et al. Crit Care Med 2013



Original Research

CRITICAL CARE

Mechanical Ventilation-Induced
Reverse-Triggered Breaths

A Frequently Unrecognized Form of
Neuromechanical Coupling

CHEST 2013: 143(4):927-938

Evangelia Akoumianaki, MD; Aissam Lyazidi, PhD; Nathalie Rey, MD;
Dimitrios Matamis, MD; Nelly Perez-Martinez, MD; Raphael Giraud, MD;
Jordi Mancebo, MD; Laurent Brochard, MD; and Jean-Christophe Marie Richard, MD, PhD
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Spontaneous breathing during lung-protective ventilation in an
experimental acute lung injury model: High transpulmonary

pressure associated with strong spontaneous breathing effort may

worsen lung injury™  yochida T etal.

Crit Care Med 2012; 40:1578-1585

SB, cak SB

strong

LTV = 6 ml/kg

MTV = 7-9 ml/kg




The Comparison of Spontaneous Breathing and
Muscle Paralysis in Two Different Severities of
Experimental Lung Injury”* Yoshida T et al. 2013

Without SB

Mild

Severe




Spontaneous Effort During Mechanical Ventilation:

Maximal Injury With Less Positive End-Expiratory

Pressu re* Yoshida T et al. 2016

End-expiration End-inspiration

A optimized PEEP+SB

End-expiration End-inspiration

B optimized PEEP-SB

End—expiration End—inspiration

C Low PEEP+SB

End-expiration End-inspiration

D Low PEEP-SB

n= 7 cochons



IS SPONTANEOUS VENTILATION AND RELATED VT
AFFECTED BY THE MODE OF VENTILATION ?

iiyﬁl Richard Potentially harmful effects of inspiratory

E. Akoumianaki synchronization during pressure preset
S. Mortaza

R. L. Cordioli ventilation
J. C. Lefebvre

N. Rey

L. Piquilloud

G. F. Sferrazza-Papa

A. Mercat

L. Brochard

 APRV (Non inspiratory syncronized)
e BIPAP (Partially inspiratory synchronized)
 PAC (Fully inspiratory synchronized)

Intensive Care Med. 2013;39:2003-10



BENCH OBSERVATIONS

VT change in the presence of spontaneous breaths according to i-synchronization
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Clinical observations :
8 ARDS patients under APRV over 5 days
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Higher Levels of Spontaneous Breathing Reduce
Lung Injury in Experimental Moderate Acute

Respiratory Distress Syndrome* Carvalho N et al. 2014
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Higher Levels of Spontaneous Breathing Reduce
Lung Injury in Experimental Moderate Acute
Respiratory Distress Syndrome* Carvatho N et al. 201
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Assisted Ventilation in Patients with Acute Respiratory
Distress Syndrome

Doorduin et al. Anesthesiology 2015; 123:181-90

Table 1. Patient Characteristics at Study Inclusion
P/F Ratio

Patient Age (yr) Sex BMI (kg/m?) RASS Days on MV (mmHg) ARDS Etiology
1 72 M 25 -3 13 242 Pneumonia
2 71 M 27 -5 4 146 Pneumonia
3 61 F 48 -1 1 116 Urosepsis
4 49 M 26 -1 21 75 Acute pancreatitis
5 64 M 23 -4 1 150 Pneumonia
6 76 M 32 0 4 108 Pneumonia
7 48 M 27 -4 7 143 Acute pancreatitis
8 71 F 32 -4 6 175 Acute pancreatitis
9 68 M 24 -4 32 177 Pneumonia and mediastinitis
10 78 M 18 -3 5 115 Pneumonia
11 45 M 24 -4 11 165 Pneumonia
12 66 M 23 -5 10 120 Pneumonia

ARDS = acute respiratory distress syndrome; BMI = body mass index; F = female; M = male; MV = mechanical ventilation; P/F ratio = Pao,/inspired oxygen
fraction ratio; RASS = Richmond Agitation Sedation Scale.

Mild to moderate ARDS



Assisted Ventilation in Patients with Acute Respiratory

Distress Syndrome
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Early application of airway pressure

release ventilation may reduce the duration
of mechanical ventilation in acute respiratory
distress syndrome 2017

Yongfang Zhou, Xiaodong Jin, Yinxia Lv, Peng Wang, Yunging Yang, Guopeng Liang, Bo Wang and Yan Kang"

Intensive Care Med (2017) 43:1648-1659

N =138 Randomization DOI 10.1007/s00134-017-4912-z
(n=138)
|
v v
71 patients were assigned to receive the 67 patients were assigned to receive the
APRYV protocol LTV protocol
\ 4 \ 4
71 Included in the intention-to-treat analysis 67 Included in the intention-to-treat analysis
8 Were included in the intention-to-treat analysis 12 Were included in the intention-to-treat analysis
1Withdrawal of life-support treatment 24h 2 Withdrawal of life-support treatment 24h after
after enrollment enrollment
6 Discharge to local hospitals during the study ] > 8 Discharge to local hospitals during the study
period period
1 Crossover to PCV 72h after enrollment 2 Crossover to APRV 48h after enrollment

63 Included in the per-protocol analysis |« —»| 55 Included in the per-protocol analysis




Early application of airway pressure
release ventilation may reduce the duration
of mechanical ventilation in acute respiratory

distress syndrome

Yongfang Zhou, Xiaodong Jin, Yinxia Lv, Peng Wang, Yunging Yang, Guopeng Liang, Bo Wang and Yan Kang"
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Early application of airway pressure

release ventilation may reduce the duration
of mechanical ventilation in acute respiratory
distress syndrome 2017

Yongfang Zhou, Xiaodong Jin, Yinxia Lv, Peng Wang, Yunging Yang, Guopeng Liang, Bo Wang and Yan Kang"
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Synchronization (Assist Control, PSV etc...)

Not desirable | debatable desirable

v’ Spontaneous ventilation
v’ Attention to Vt and TPP

v’ Synchronization hazardous
Weaning
Stopping NBA to resume spontaneous ventilation...
but not to switch immediately to ACV or PSV !

L

Severity

Initial phase Recovery Weaning extubation

Time course evolution of severe ARDS



Conclusion

* Alaphase initiale d’'un ARDS: Contréle du VT et de la Pression
trans-pulmonaire = Priorité

 Eléments a prendre en compte: le degré de gravité du SDRA —
le Timing — l'intensité de I'activité diaphragmatique...

 Modalité de réalisation de la ventilation spontanée a
déterminer



REVEY

Ventilation settings

HO-H3: ACV wt=6 ml/kg PBW and PEP : pour Pplat = 28

cmH20

ACV

Mode : VAC

*Vt = 6 ml/kg PBW
*Insp flow. : 50 a 70 L/mn
*PEP : pour Pplat =28 cmH20

.

BIPAP-APRV

* Mode : APRV
* Thigh : 1s

Bi//D\
ETUDE BIRDS

*Tlow : for FR = FR during VAC
* Plow : idem PEEP en ACV

* Phigh : for Vt=6ml/kg PBW and
Pplat max =28 cmH20



