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Oxygene Standard VNI: Avantages

1
1. Gaz humidifié

(filtres-humidificateur)

Oxygene standard 1. Gaz tres sec

2. Fi0, maximale environ 60%
2. FiO, maximale a 100%

3. Assistance respiratoire = 0 (sans fuites)

3. Assistance respiratoire = Al
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VNI: Problémes

Non-invasive ventilation for acute hypoxemic
respiratory failure: intubation rate and risk factors

Arnaud W Thille'*", Damien Contou'?, Chiara Fragnoli', Ana Cérdoba-lzquierdo', Florence Boissier'

1. Intolérance / Asynchronies and Chistan Bun Buison
430 patients received NIV over a 3 year-period
2. Intubation retardée Exclusion

242 Hypercapnic

69 CPE

6 without pulmonary infiltrates

3. Barotraumatisme / ARDS

113 with acute hypoxemic respiratory failure

Non-ARDS ARDS

N= 31 (27%) N= 82 (73%)
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Failure of Noninvasive Ventilation for De Novo Acute
Hypoxemic Respiratory Failure: Role of Tidal Volume
Guillaume Carteaux, MD'**; Teresa Milldn-Guilarte, MD'; Nicolas De Prost, MD, PhD"*%
Keyvan Razazi, MD'**; Shariq Abid, MD, PhD*; Arnaud hille, MD, PhD?;

Frédérique Schortgen, MD, PhD'% Laurent Brochard, MD*7; Christian Brun-Buisson, MD'#*;
Armand Mekontso Dessap, MD, PhD'>*

What is the matter with NIV?

Distribution of mean Vte

> 10 ml/kg

proportion of patients (%)

Increased
risk of
Overall Mild hypoxemia Moderate to intubation!
population severe
hypoxemia

3 Mean Vie > 6 and < 8 mikg PBW.
0 MeanVte > 8 and < 10 mikg PBW
@8 Mean Ve > 10 and < 12 mikg PBW : e
5 Vi > 12 o o Carteaux et al., Crit Care Med 2016; 44:282-290.

fir NEW ENGLAND JOURNAL of MEDICINGE

Oxygene a haut débit: quels bénéfices?

|| REVIEW ARTICLE ”

Ventilator-Induced Lung Injury
& ) Confort: via lunettes et humidification

N Engl J Med 2013;369:2126-36.

Effet PEP: Oxygénation - Prévention
des atélectasies?

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

Oxygénation: Haut Débit = Haute FiO,

Palv =10 cm H,0

Lavage espace mort: PaCO,

Ppl =15 cm H.0 Augmentation de la PaO,
i Diminution de I'effort et de la fréquence respiratoire

Ptp =10 - (-15) = +25 cm H,0

Table S5. Assessment of tolerance to the oxygenation strategy at inclusion and 1 hour after inclusion *
High-Flow Standard NIV
Confort: via lunettes et humidification omemaup | Qyemarowp - growp
(n=106) (n=94) (n=110) P Value
Di tient-di fort at inclusion — mm 3831 44129 46130 0.20
| | Respretory ptiontiscomortat Hic mm 29 a0 a3 ]
(] Grace of dysprea a3 76% 2% - 58% [ ]
Marked improvement — no. (%) 19(22.1) 5(6.8) 13(14.3)
Slight improvement- no. (%) 46 (53.5) 26 (35.1) 40 (44.0)
No change- no. (%) 18 (20.9) 33 (44.6) 23(25.3)
Slight deterioration — no. (%) 3(3.5) 9(12.2) 8(8.8)
Marked deterioration - no. (%) 0(0.0) 1(1.3) 7(7.7)
Respiratory rate— breaths/min
L'air inspiré a I'état physiologique... H 287 st 518 oot
™ Réchauffé é 37oc Hé 2747 208 2047 013
= Humidifié a 100%: 44 mg HZO/L Frat JP, Thille AW et al., New England Journal of Medicine 2015; 372:2185-2196.
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Effet PEEP: Oxygénation? Prévention
atélectasies?

The Effects of Flow on Airway Pressure
During Nasal High-Flow Oxygen Therapy

Rachael L Parke RN MHSe, Michelle L Eccleston RN, and Shay P McGuinness MB ChB
Respir Care 2011,56(8):1151-1155.
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Oxygénation: Haut Débit = Haute FiO,

Quelle FiO, avec I'O, standard?

Avec un masque a réserve
et un débit 310-15 L/min
FiO, entre 60 et 65%

Débit inspiratoire
re 30 et 40 L/min
>> 15L/min

Katz et al., Anesthesiology 1985; 63:598-607.

Quelle FiO, avec I'O, standard?

. :
i Anacsthesia v i |

10 1171965200 208 05595

Performance of oxygen delivery devices when the breathing

pattern of

y failure is si

M. A. B. Sim," P. Dean,” J. Kinsella,” R. Black," R. Carter® and M. Hughes®

1

0.9+
0.84

*
[J—

0.74
0.64

Sequential Application of Oxygen Therapy Via High-Flow Nasal
Cannula and Noninvasive Ventilation in Acute Respiratory Failure:
An Observational Pilot Study

Jean-Pierre Frat MD, Benjamin Brugiere MD, Stéphanie Ragot PharmD PhD,
Delphine Chatellier MD, Anne Veinstein MD, Véronique Goudet MD,
Rémi Coudroy MD, Franck Petitpas MD, René Robert MD PhD,
Amaud W Thille MD PhD, and Christophe Girault MD PhD
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‘ Table S5, Assessment of tolerance to the oxygenation strategy at inclusion and 1 hour after inclusion *
High-Flow Standard NIV
ovsengreup Oygengroup roup Lavage espace mort: PaCO,
(n=106) (n=94) (n=110) P Value
PaQ, - mm Hg <0.05
11872 <0.05
111£59 <0.01
0.67+0.24 <0.001
0.750.22 . A 0.63:0.21 <0.001
Pa0;:FIO; ratio- mm Hg
<0.001
Hé 13060 16177 186185 <0.001
PaCO, - mmHg
H1 357 356 3547 0.84

Frat JP, Thille AW et al., New England Journal of Medicine 2015; 372:2185-2196.

Nasal high flow clears anatomical dead space in upper airway models , . .
O . Effort et fréquence respiratoire
Winfried Miller,"? Giilnaz Celik,"? Sheng Feng,® Peter Bartenstein,* Gabriele Meyer,’

Oliver Eickelberg,'*® Otmar Schmid,"? and Stanislav Tatkov?

15
L/min

30
L/min

45
L/min

J Appl Physiol 118: 1525-1532, 2015.

Physiologic Effects of High-Flow Nasal Cannula Oxygen in Critical . .
Care Subjects Use of HFNC: what is the evidence?

Frederic Vargas MD PhD. Mélanie Saint-Leger MD. Alexandre Boyer MD PhD,
Nam H Bui MD, and Gilles Hilbert MD PhD

400 4

@
=1
=3

N
=]
5]

3
8

PTPg/min (cm H;0 x s)/min

0
Non-rebreathing HFNC CPAP Non-rebreathing
mask initial mask final

Respir Care 2015;60(10):1369-1376
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Acute hypoxemic respiratory
failure - ARDS?

0 Pre-Oxygenation

e Post-Extubation / Post-Op.

o COPD, CPE ???

The NEW ENGLAND
JOURNAL o MEDICINE

IN 1812 JUNE 4, 2015

High-Flow Oxygen through Nasal Cannula in Acute Hypoxemic
Respiratory Failure

Jean-Pierre Frat, Arnaud W Thille, Alain Mercat et al.

310 patients with acute respiratory failure

79% with bilateral infiltrates

77% with PaO,/FiO, < 200 mm Hg

Critéres d’inclusion

Insuffisance respiratoire aigué hypoxémique

FR >25 /min ; PaO,/FiO, < 300,
PaCO, <45 mm Hg

Haut débit O,

0, Standard + VNI 8h/j

Haut débit O,

1.0-

0.9-
0.8

High-flow oxygen

Standard oxygen
ventilation

0.7-

ility of Survival

0.6:

bi

90-day Moﬁality: HFNC 12% vs. 0, 23% vs. VNI 28%,

P=0.02 by log-rank test

T T T T T T J
0 15 30 45 60 75 90

Days since Enrollment
No. at Risk

High-flow oxygen 106 100 97 94 94 93 9
Standard oxygen 9% 84 81 77 74 73 72
Noninvasive ventilation 110 9 86 80 79 78 77

Figure 3. Kaplan-Meier Plot of the Probability of Survival from Randomization to Day 90.

A Overall Population

ventilation
Standard oxygen

High-flow oxygen

Cumulative Incidence of Intubation

P=0.17 by log-rank test
T

.01 T T T y T 1
0 4 8 12 16 20 24 28

Days since Enrollment

Intubation: HFNC 38% vs. 0,47 % vs. VNI 50% , p=0.17

Figure 2. Kaplan-Meier Plots of the Cumulative Incidence of ion from ization to Day 28.

Comment expliquer une telle baisse de
mortalité?
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238 patients avec un PaO,/FiO, < 200 mm Hg (77%)

0.6 ventilation

Standard oxygen

High-flow oxygen

Cumulative Incidence of Intubation
o
T

P=0.009 by log-rank test

T T T T T T J
4 8 12 16 20 24 28

Days since Enrollment

Intubation: HFNC 35% vs. 0,53 % vs. VNI 58% , p<0.01

Figure 2. Kaplan-Meier Plots of the Cumulative Incidence of ion from ization to Day 28.

Table 2. (Continued.)

Outcome Study Group PValuei  Odds Ratio or Hazard Ratio (95% CI)
High-Flow  Standard  Noninvasive Standard Noninvasive
Oxygen Oxygen  Ventilation Oxygen vs. Ventilation vs.
(N=106) (N=94) (N=110) High-Flow Oxygen High-Flow Oxygen
Death
Inicy
Unadjusted analysis 0047 185(084-409) 255 (1.21-535)
No. of patients 12 18 27
9% of patients (95% Cl) 11(6-19)  19(12-28) 25 (17-33)
Adjusted analysis* — - - —  255(107-6.08)  2.60 (1.20-5.63)
Atday 90
Overall population
Unadjusted analysis 002 201 (101-3.99) 250 (131-4.78)
No. of patients 13 2 31
9% of patients (95% Cl) 12(7-20) 23 (16-33) 28 (21-37)
Adjusted analysis** — = — —  236(L18-470) 233 (1.22-4.47)
Intubated patients 016

No. of patients/total. no.
9% of patients (95% Cl)

Table 2. Primary and Secondary Outcomes, According to Study Group.*

Outcome Study Group P Valuei  Odds Ratio or Hazard Ratio (95% CI)

High-Flow Standard Noninvasive Standard Noninvasive
Oxygen  Oxygen Ventilation Oxygen vs. Ventilation vs.
(N=106)  (N=94)  (N=110) High-Flow Oxygen High-Flow Oxygen|

Intubation at day 28

Overall population 018 145 (0.83-255) 165 (0.96-2.84)
No. of patients 40 44 55
9% of patients (95% CI) 38 (29-47) 47 (37-57) 50 (41-59)
Patients with Pao,:Fio, <200 mm Hgi
Unadjusted analysis 0009 207 (1.09-3.94) 257 (1.37-4.84)
No. of patients/total no. 29/83 39/74 47/81
9 of patients (95% Cl) 35 (26-46) 53 (42-64) 58 (47-68)
Adjusted analysis§ o —_— — 0.01 2.14 (1.08-4.22)  2.60 (1.36-4.96)

Interval between enrollment and
intubation — hrq

Overall population 027 = —

Median
Inteiquaricianes m

Pre-determined Intubation Criteria

Neurologic Failure:
Altered consciousness,
agitation

Hemodynamic Failure:
SAP< 90 mm Hg,
vasopressors

Persistent Respiratory Failure

Pre-determined Intubation Criteria

Persistent Respiratory Failure: 2 criteria

Clinical signs suggesting respiratory distress

RR > 40/min

Sp0, < 90%
pH<7,35

Abundant secretions

Intolerance or dependence to NIV > 12h

Quel est le probleme sous VNI?

PS: 8+ 3 cm H,0; PEEP5 +1 cm H,0

Patients non Patients
intubés intubés
V; 7 ml/kg V; 10 ml/kg
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Et pour les Immunodéprimés?

VENTILATION IN PATIENTS

NONINVASIVE VENTILATION IN IMMUNOSUPPRESSED PATIENTS WITH
PULMONARY INFILTRATES, FEVER, AND ACUTE RESPIRATORY FAILURE

GiLLes HiLgerT, M.D., Dipier GrusoN, M.D., FReDERIC VARGAS, M.D., Rupbpy VALENTINO, M.D.,

GeORGES GBIKPI-BENISSAN, M.D., MicHeL Dupon, M.D., Josy RelFFers, M.D., AND JEAN P. CARDINAUD, M.D.

. & Noninvasive-ventilation group.
. a Standard-treatment group

P<0.005

Pao,:Fio,

PaO,Fi0,

Base line 45 Min after start End of
of treatment treatment

In-1ICU Mortality: 38% vs. 69%, p=0.03

N Engl J Med, Vol. 344, No. 7 - February 15,2001 - www.nejm.org - 481

Résesieht JAMA. 2015;314(16):1711-1719. doi:10.1001/jama.2015.12402

Published online October 7, 2015.
Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Noninvasive Ventilation vs Oxygen Therapy .

on Mortality Among Immunocompromised Patients
With Acute Respiratory Failure

A Randomized Clinical Trial

Figure 2. Probability of Survival at Day 28

100
Noninvasive ventilation
80
Oxygen alone

Survival, %

Intubation: VNI 38% vs. O, 44%, p=0.20

Log-rank P=.43
7 14 21 pi
Time Since Randomization, d
No. at risk
Noninvasive ventilation 191 177 167 153 146
Oxygen alone 183 165 152 140 134

310 patients
avec insuffisance respiratoire aigue

Exclusion:

Neutropénie (<500 mm3)

=

82 patients immunodéprimés

o e

56

0O, ou HFNC

2@ ®

Effect of non-invasive oxygenation strategies in
immunocompromised patients with severe acute respiratory
. . . . Respir Med 2016
failure: a post-hoc analysis of a randomised trial Lancet Respi Med 201
Published Online
 Jean-Perre Frat, Stéphanie Ragot, Christophe Girault, Sébastien Perbet, Gwénael Prat, . May 27,2016
Rémi Coudroy, René Robert, Alain Mercat, Laurent Brochard, Amaud W Thille, for the REVA network

100%- Intubation (%)

80 %

20 %
P=0.006 by Log-Rank test
0% 1 T T T T T T T
0 4 8 12 16 20 24 28
Days since enrollment

Coudray et Ann.Intensive Core (2016) :45

001101 186/513613.016.01517 ® Annals of Intensive Care

RESEARCH Open Access

High-flow nasal cannula oxygen ®—
therapy versus noninvasive ventilation

in immunocompromised patients

with acute respiratory failure: an observational
cohort study

Rémi Coudroy'”", Angéline Jamet', Philippe Petua', René Robert!, Jean-Pierre Frat'? and Arnaud W. Thille!?

115 immunocompromised patients admitted for acute respiratory
failure and requiring a first-line treatment with NIV and/or HFNC

| |

55 patients treated with || 60 patients treated with
NIV HFNC
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1004
HFNC group

NIV group

Survival rate (%)

P value = 0,0221 by log-rank test
C L] L] L] L]
0 7 14 21 28

Time from respiratory failure onset (days)

Pré-oxygénation: HFNC vs. O,

Use of High-Flow Nasal Cannula Oxygen Therapy
to Prevent Desaturation During Tracheal Intubation
of Intensive Care Patients With Mild-to-Moderate
Hypoxemia

Romain Miguel-Montanes, MD'; David Hajage, MD?; Jonathan Messika, MD'*% Fabrice Bertrand, MD's
Stéphane Gaudry, MD' ic Rafat, MD'; Vincent Labbé, MD's Nicolas Dufour, MD'>;
Jean-Baptiste, MD'; Alexandre Bedet, MD'; Didier Dreyfuss, MD'>

Jean-Damien Ricard, MD, PhD"

ylvain

Critical Care Medicine 2014

Nonrebreathing Bag
Reservoir Facemask

High-Flow Nasal
Cannula Oxygen

Variable n=51

Spo, after preoxygenation, o
%, median (IR} 100 %
Lowest Spa,, median (I0R) 04 (83-98) 100 (95-100) <00001

Intensive Care
DOI 10.1007/50

Mickaél Vourc’h ioh.1
Piorre Asfar ngl.1 flow Jnasal lcan.n.ula oxygen )
during in
ients: a i clinical trial

=== Median

T iterquarte Range

Lowest Sp0, during ETI procedure (%)

1
Y ’

~, - ~, e
Median(QR)  515160.95) reres) pe0as
Mean(sD)  82(152) 859(129)

Pré-oxygénation: VNI vs. O,

Noninvasive Ventilation Improves Preoxygenation
before Intubation of Hypoxic Patients

Christophe Baillard, Jean-Philippe Fosse, Mustapha Sebbane, Gérald Chanques, Francois Vincent,
Patricia Courouble, Yves Cohen, Jean-Jacques Eledjam, Frédéric Adnet, and Samir Jaber

Department of Anesthesilogy and Intensive Care, and SAMU 93, Avicenne Hospita, Paris 13 Universiy AP-HP, Bobig

;
Intensive Care Unit, Department of Anesthesiology, DAR B University Hospital of Montpeller, and Saint Floi Hospital, Montpelier Universiy,
Montpeller, France

Minimal SpO2 p<0.05
value during ETT
57
100 4 . *
patients .
3
90 4 g
*
80 4 —_—
. !
707 . .
N $
60 i .
=L
50 7 i + L
{ NIV ) Control
Mao Baillard et al., Am J Respir Crit Care Med 2006; 174:171-177.
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Pré-oxygénation: VNI vs. HFNC

Insuffisance respiratoire aigué
FR >25/min, P/F <300

Post-Extubation

RT

Nasal High-Flow versus Venturi Mask Oxygen Therapy
after Extubation
Effects on Oxygenation, Comfort, and Clinical Outcome

Salvatore Maurizio Maggiore', Francesco Antonio Idone’, Rosanna Vaschetto?, Rossano Festa', Andrea Cataldo'
Federica Antoniceli’, Luca Montini', Andrea De Gaetano?, Paolo Navalesi®*%, and Massimo Antoneli’

Oopriment o Aestresclogy and niensve

osino Gl o, Urversts Cattie i Sacro Cure o

Care, ek “Consiglo Nazionae dolls icerche,

ber Boparineal 1 Tansione ek, Uit o8 Pemone

Orentale *A. Avogado,” Alessandi- Novara-Vercell, taly: “Anesthesia and Intense Care, Sant/Andrea Hospia, Vercell il
‘and “CRRF Mons. L. Novaress, Moncrivelo (VC), ialy

Am J Respir Crit Care Med Vol 190, Iss 3, pp 282-288, Aug 1, 2014

35

[
o

Respiratory rate
(breaths/min)
n N
o [4)]

Reintubation:
0, 21% vs. HENC 4%,
p=0.005

o

T T T
0o 1 3 6 12 24 36 48

Research

Original nvestigation | CARING FOR THE CRITICALLY L PATIENT

Effect of Postextubation High-Flow Nasal Cannula
vs Conventional Oxygen Therapy on Reintubation
in Low-Risk Patients

A Randomized Clinical Trial JAMA. 2016;315(13):1354-1361. doi:10.1001/jama.2016.2711

o, 0. P ez VD, Carles b o,
Gemma Ralp,MD: Cesr Laborda, N Lcra Colinas, D:Raael Cuena, D e Fernnder, MO, PhD.

Figure 2. Kaplan-Meier Analysis of Time From Extubation

o Relntubation 527 patients a faible risque

wx o+ xx wx #x xx o« 105 patients hypoxémiques:
PF <300 mm Hg

de réintubation

15

%10 Reintubation:
g Conventional therapy
! 0, 12% vs. HENC 5%,
£’ fJ_}W p=0.004
o 24 48 72
Hours After Extubation
No. at risk
Conventional therapy 263 244 236 231
High-flow therapy 264 256 252 251

Post-Op

Acute respiratory failure after thoracic
Surgery (lung resection) 48 patients

Cumulative. Survival

4
— NPPV group
21
= No-NPPV group
07 T T T T T
] 20 40 60 80 100 120 140

Days

Auriant et al., Am J Respir Crit Care Med 2001; 164:1231-1235
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High-Flow Nasal Oxygen vs Noninvasive Positive Airway
Pressure in Hypoxemic Patients After Cardiothoracic Surgery

A Randomized Clinical Trial JAMA. 2015.313(23):2331-2339. doi-10.1001/jama.2015.5213
. s ek, Ds Anne dard, o
Bemard Cosserant, MD; Audrey MD: MD:L érard, MD: for N
OBJECTIVE To determine whether high-fl | therapy was not inferior to BiPAP

for preventing or resolving acute respiratory failure after cardiothoracic surgery.

lmr_L——I_L——P{..._.—
80- =

Log-rank P=.003 830 patients en
e postopératoire de chirurgie
2 5iPAP groun cardiaque ou thoracique

High-flow oxygen therapy group

Patients Without Treatment Failure, %

1 2 3 4 5 6 7
Days After Extubation

No. at risk

BiPAP 416 385 363 348 33 333 31 329

High-flow oxygen 414 385 361 345 342 334 333 331

therapy

Et les BPCO?

Nasal high flow oxygen Transcutaneous CO,
therapy in patients with COPD 50
reduces respiratory rate and

tissue carbon dioxide while

increasing tidal and

end-expiratory lung volumes:

a randomised crossover trial

Fraser et al., Thorax 2016

Respiratory Rate

Transcutaneous CO, (mmHg)
&
1t
/

Respiratory Rate (bpm)

P <0.001

P=0001

B 7 LToT NHF
Intervention

Quelles conclusions ?

Dans I'IRA hypoxémique - ARDS

Pas différence entre VNI et oxygéne standard:
La VNI pourrait éviter I'intubation chez certains patients
mais aggraver ceux qui sont finalement intubés

Il ne faut probablement pas faire de VNI en cas de
SDRA: Risque de barotraumatisme

Il faut probablement utiliser 'oxygéne a haut débit en
cas d’IRA hypoxémique: diminution de mortalité

Et les immunodéprimés??

Et chez les autres ?

1l faut probablement utiliser 'oxygene a haut débit en
post-extubation: diminution du taux de réintubation

La VNI est probablement plus efficace en pré-
oxygénation: éviter la désaturation

BPCO / OAP / Postoperative???

10
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Et la VNI?

La VNI reste le traitement de premiére ligne pour:

2

BPCO et insuffisances
respiratoires chroniques

3

Les détresses respiratoires
postopératoires:
Chirurgie abdominale ou thoracique

11



