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The most common ventilatory mode is a pressure
targeted flowcycling mode namely
pressure support ventilatiocl? SV

AssistedPartial Support Papp.rs= RMustB/ENT

In PSV the pressure switches between 2 levels of
pressure namely an inspiratory (IPAP) and an enc
positive expiratory pressure (ERREEP)



Why NIV can be harmful in
hypoxemic respiratory
faillure?



VILI

Lungggnoreif they are movedor overdistendedoy
the muscles or by theentilator: VILIdependson
the levelof powerapplied not onits source.
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Ventilation-induced lung injury exists
in spontaneously breathing patients with acute
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Intensive Care Med 1988;15(1)13!
Acute respiratory failure following pharmacologically

iInduced hyperventilation: an experimental animal study
MascheroniD., Kolobow T., Fumagalli R., Moretti MP,Chen V., Buckhold D.

National Institute of Health, Lab. Of Technical Development, Bethesda,
Maryland,USA.

Hyperventilation on Spontaneous breathing
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From VILI to SILI

AIn pat i erndénevod wActuht i Hy pox e mi ¢
Failure (AHRF) vigorous patient inspiratory effort generated
by the diaphragm contraction during a spontaneous or
assisted breath, may increase tidal volume and global
dynamic lung stress (computed by transpulmonary driving
DI es s ur) eotent@@l leading to lung injury recently
termed as Self Inflicted Lung Injury (SILI)

Yoshida T et al Spontaneous Breathing during Mechanical Ventilation Risks, Mechanisms, and Management Am J Respir Crit Care Med

Vol 195, Iss 8, pp 985i 992, Apr 15, 2017
Demoule A et al Intensive Care Medicine 2006 ; Carteaux G et al Critical Care Med 2015



Mechanisms of SILI: role of transpulmonary pressure (R)
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Spontaneous effort increases regional lung stretchpehdelluftconcept
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Yoshida T et al. Am J Respir Crit Care Med 2013;188:1420-1427



) Chack for updares

NIV, and to a lesser extent CPAP, mitigated

Respective Effects of Helmet Pressure Support, Continuous Positive pende”Uﬂ-

Airway Pressure, and Nasal High-Flow in Hypoxemic Respiratory Failure

A Randomized Crossover Clinical Trial

Luca S. Menga'?*, Luca Delle Cese"?*, Tommaso Rosa'?, Melania Cesarano’?, Roberta Scarascia'?, Teresa Michi'?, A h | g h pe n d e I I Uft pe rce ntag e d u I'I n g H F N O (6 5%
Danig\e G.‘Biasu‘?clzi 2 Ersilia guggiero'f":;mclniu M DeII'Anr!?;'E, SlalvatareML. QUFUIHZ' E!ois%‘ds. Tanzarella'?, . . .
abriele Pintaud!*, Gennaro Do Pascale'*, Glaudo Sandroni, Saivatore Maurizo Meggiore™, of VT), which progressively decreased with both

helmet CPAP (38% of VT) and NIV (26% of VT)

American Journal of Respiratory and Critical Care Medicine 2023; 207:10
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Spontaneously breathing acute hypoxemic respiratory failure patient

[ 4 v

M respiratory drive ™ lung inhomogeneity
(hypoxia, lung edema, reduced compliance (gravitational forces, regional
inflammation, agitation) inflammation)

z

— occult pendelluft solid-like behavior of
™ inspiratory effort (Ventral to dorsal shift of gas at the d | coll
l beginning of inspiration) orsal collapse
’I‘transpulmonary pressure swings ‘ |

M I dorsal transpulmonary
pressure swings

M tidal volume ™ N dorsal tidal volume

M respiratory rate

Volutrauma

Barotrauma

Atelectrauma Grieco et al., ICM 2020

Patient Self-inflicted lung injury




Sometimegpressurearehiddere .
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Esophageal pressure (cmH,0)  Airway pressure (cmH,0)

Unfortunately end inspiratory transpulmonarypressureis impossibleto know during N1V,
despiteit cansurrogatedby dynamictranspulmonarypressure whosemeasurementhowever
requiresesophageabaloonandis not clinicallyfeasiblein all patients CourtesyG.Bellani



PO.XRespiratory drivd?ossible during facemask NIV

cm H,0

© Springer-Verlag 1998

Intensive Care Med (1998) 24: 1277-1282
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Airway occlusion pressure at 0.1 s (P0.1)
after extubation: an early indicator of
postextubation hypercapnic respiratory
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NPOCC: inspiratomsffort-potentially possibleduringfacemaskNIV

w BertoniCritCare 2019



Estimation of effort

Relationship between APgs and PaCO, during HFNO B "
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NPPV failure increases the risk of death
in hypoxemic T DENOV OO0 ARF

Variable Adjusted Odds Ratio Adjusted Odds Ratio
(95% CI) (95% CI)

NA

Nosocomial Pneumonia .54 (1.21-10.38)

NIV failure
—_— 0.05 (0.01-0.42)

NIV success 13— o

.03 (0.01-0.24)
Immunosuppression

McCabe scoref

High SAPS I11**

0

w

.24 (1.61-6.53)
.18 (0.49-2.81)

-

.25 (1.09-4.66)
.51 (0.52-4.40)

AN

i 1.38 (0.80-2.40)
79 (1.50-9.57)

W

.05 (1.72-5.42)
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= W
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Demoule A et al Intensive Care Medicine 2006; 32:1756-1765



NIV in patients with ARDS: the LUNGAFE analysis

4591CUs

50 Countries
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Bellani G et al. Am J Resp Crit Care Med 2016;10.1164/rccm.201606-13060C (18 -October-2016)



HCV

13,3 14,3

Ve \ii PaCO02 Pa02/Fi02

Comparisorof physiologicresponsebetween NIV
and EIV. Gregoretti et al Intensive Care 1998; 24885



All these interfaces skip the nasal bridge

[ Noninvasive respiratory support for acute hypoxemic respiratory failure ]

[ Noninvasive ventilation: CPAP and Pressure Support Ventilation (PSV) ]
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Modified by D Grieco



Fig. 3 Trend of skin break-
down score in the conventional
masks group (@ conventional
mask group patients). Skin
breakdown score: 0= nil,

1= area of redness, 2= moder-
ate skin breakdown, 3= skin
ulcer, 4= skin necrosis

Fig. 4 Trend of skin break-
down score in the prototype
mask group (black triangle =
prototype mask group patients)
Skin breakdown score: 0= nil,
1= area of redness, 2= moder-
ate skin breakdown, 3= skin
ulcer, 4= skin necrosis
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Gregoretti C et al Intensive CaMed 2002



In patients with ARFundergoingNIV or CPABronasaimaskuse for > 26 hvasindependently
associatedvith developmentof skinbreak down

SBwasobservedin 48% of the
subjects with transient erythemain
18% ¢tage), prolongederythemain

23% (stage Il), angkinnecrosis

in 3% (stage ). Trwerallprevalence
of SBwaslowern our study(14.4%)as
well asstage | (13.1%) and stdge
'0-2% (

UlcerAdvisorpanel.Preventionand treatment of pressure
ulcers quickreferenceguide. 2009.
http:// www.epuap.orgguidehnesFinal_Quick
_Prevention.pdf Accessedviay 14, 2014

EuropearPressurdJicerAdvisoryPanel, National Pressure

Yamaguti W et al RespiratoryCare 2014



TFM vs FFM:

FM-NIV for ARF (n=573)

Rescue Therapy by Switching to Total Face Mask
After Failure of Face Mask-Delivered Noninvasive

Ventilation in Do-Not-Intubate Patients in Acute
TURBINE DRIVEN INTENTIONAL LEAK VENTILATOR Respiratory Failure*

Malcolm Lemyze, MD'; Jihad Mallat, MD'; Olivier Nigeon, MD?; Stéphanie Barrailler, MD';

Florent Pepy, MD'; Gaélle Gasan, MD'; Nicolas Vangrunderbeeck, MD'; Philippe Grosset, MD?
Laurent Tronchon, MD'; Didier Thevenin, MD'

DNI patients (n=74)

FM success group (n=38) FM failure group (n=36)

O\

Early switch to TFM Late switch to TFM

Parameters

Pressure sore, n (%)

Pressure sore score

Protective dressings, n (%)

Length of NIV during first 48 hrs (hrs)

Length of facial mask-delivered NIV during first 48 hrs (hrs)
Length of NIV (days)*

Switched Early to Total Switched Late to Total

Face Mask Face Mask
(n=21) (n=15)
5 (24%) 13 (87%)
0[0-0] 1[1-3]
2(9.5) 8(5633)
44 [35-46] 34 [29-42]
2 [2-4] 20 [12-24]
8[5-10] 8[5-10]

P
0.0002
<0.0001
0.007
0.05
<0.0001
0.9

(n=21) (n=15)

Lemyzeet al CritCare Med 2013; 41:48188




New treatment of acute hypoxemic respiratory failure: Noninvasive
pressure support ventilation delivered by helmet—A pilot
controlled trial

Massimo Antonelli, MD; Giorgio Conti, MD; Paolo Pelosi, MD; Cesare Gregoretti, MD;

Mariano Alberto Pennisi, MD; Roberta Costa, MD; Paolo Severgnini, MD; Maurizio Chiaranda, MD;
Rodolfo Proietti, MD

Crit Care Med 2002;30:602-608

HOURS OF
CONTINUOUS NIV

ETI BECAUSE OF
INTOLERANCE

0.05

COMPLICATIONS RELATED TO NIV

(Skin necrosis, Gastric Distension,
Eye irritation)

14

0.002




Types of Ventilators: gas source

A ICU HIGH PRESSURE (4 atm.) DRIVEN VENTILATORS.
They always ensure stable FiO2 (fiblender 0)

A TURBINE OR PISTON DRIVEN VENTILATORS WITH O2
PROVIDED AT LOW PRESSURE

They do not ensure stable FiO2 (fino blender 0)

A TURBINE OR PISTON DRIVEN VENTILATORS WITH 02
PROVIDED At HIGH PRESSURE

They always ensure stable FiO2 ( fiblender 0)

Severely hypoxemic patients need ventilators with high
pressure O , inlet because:

Astable FiO , is provided
APaO,/FiO; ratio is computed







