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Dispositifs disponibles

Non humidifié Humidification
Non réchauffé Réchauffement
Contrdle FiO2 peu précis Contréle FiO2 précis
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Sonde nasale Canule nasale Masque facial MHC OHD VNI ou CPAP Intubation
0.5 a6 V/min Max 10 Ymin  Max 15 I/min 35 a 60 I/min
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IRA et oxygénothérapie
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FiO, limitée,
inconnue,
variable.
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Débit inspiratoire Débit |nsp|rat0|re
de pointe 30 I/min de pointe 30 I/min
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OHD

10 U/min
100% O,

Débit inspiratoire
de pointe 30 I/min
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Débit inspiratoire
de pointe 30 I/min

> Le patient n’inspire
QUE le mélange délivré.
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OHD: amélioration oxygénation et confort
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OHD et effet PEP

Australian Critical Care (2007) 20. 126—131

High flow nasal oxygen generates positive airway
pressure in adult volunteers
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Diminution du travail inspiratoire
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Lavage de |'espace mort

: The high gas flow decreases the upper airway
f';t Y dead space like trans-tracheal airway insufflation

Nasopharynx
High
Gas Flow

Oropharynx

Laryngopharynx
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Humidification active

Humidité optimale (37° / 44 mg/| : BTPS/ Point de Saturation
Isothermique, 100% d’humidité relative)

Rend les hauts débits compatibles avec la physiologie des voies aériennes supérieures

Environ 75% de I’humidité et de la chaleur sont fournis par le naso et 'oropharynx.

Vapeur d’eau -> pas de transport de bactéries et virus (vs
barboteurs, nébuliseurs, brumisateurs)

=Tolos' IADE (5epse

ation pour la Formation des IADE et des IDE de S

Lexcellence en formation santé



IRA et OHD

ot

[Reference ____[Study design

|Population ____|N patients |Mainresults |

Hypoxemic acute respiratory failure in the ICU

Cohort, unselected patients. HFNC 50 Hypoxemic ARF 38
L/min vs. face mask oxygen

Cohort, unselected patients. HFNC Hypoxemic ARF 20
20-30 L/min vs. face mask oxygen

HFNC vs. face mask oxygen Hypoxemic ARF 60

Cohort study, HFNC 20-30 L/min vs. Hypoxemic ARF 20
face mask oxygen
Cohort study (post hoc) Hypoxemic  ARF 20
(2009  A/HIN1v
outbreak)

Observational, single-centre study ARDS 45

Multicentre, open-label RCT with 3} Hypoxemic ARF, 310
groups: HFNC, usual oxygen therapy] PaO,/Fi0,<300

(face mask), or non-invasi

ventilation.

L EEE e A 8 Retrospective  before/after study of Hypoxemic ARF 172
2015 HFNC

Patients intubated after HFNC

Hypoxemic ARF 175

Hypoxemic acute respiratory failure in the emergency department

Lenglet Respir Patients with ARF (>9 L/min oxygen Hypoxemic ARF 17
2012 or clinical signs of respiratory
distress)

GLaeVe L EE T RCT of HENC vs. standard oxygen for Hypoxemic ARF - 40
2015 1h

Tolos' IADE
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Improved oxygenation

Decreased respiratory rate

Improved oxygenation

Decrease in respiratory/heart rates, dyspnoea, respiratory distress,
and thoraco-abdominal asynchrony

Decreased treatment failure (defined as need for non-invasive
ventilation) from 30% to 10%. Fewer desaturation episodes
Improved comfort; Improved oxygenation

9/20 (45%) success (no intubation). All 8 patients on vasopressors
required intubation within 24 hours. After 6 hours of HFNC, non-
responders had lower Pa0,/FiO, values

40% intubation rate. HFNC failure associated with higher SAPSII,
development of additional organ failure, and trends toward lower
Pa0,/FiO, values and higher respiratory rate

Intubation rate was 38% with HFNC, 47% with standard oxygen, and
50% with non-invasive ventilation. Decreased day-90 mortality with
HFNC

Reduced need for intubation (100% vs 63%, P<0.01)
In patients intubated early, lower mortality (39.2 vs. 66.7 %), higher

extubation success (37.7% vs. 15.6 %) and more ventilator-free days.
Early intubation was associated with decreased ICU mortality.

Decreased dyspnoea and respiratory rate and improved oxygenation

GIPSe
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The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812

JUNE 4, 2015

High-Flow Oxygen through Nasal Cannula in Acute Hypoxemic

OHD+/-VNI vs O2 classique

Diminution IOT a J287?

Respiratory Failure

Inclusion : patients avec une IRA - FR > 25
- P/F < 300 (débit = 10 lpm)

- PaCO2 < 46 mmHg

- Sans pathologie pulmonaire chronique

|N=310|

Exclusion: OAP, neutropénie, vasopresseurs, LATA...

02 Standard

Masque haute
concentration VS
Débit 02 2 10 Ipm
pour Sp0O2 2 92%

HFNC Optiflow®
Optiflow® + VNI
Canules nasales
Al pour Vte =7-10 mi/kg
Débit 50L/min VS et PEEP = 2-10 cmH20
FiO2 pour SpO2 2 92%

FiO2 pour Sp0O2 2 92%

Relais 02 standard Au moins 8h par jour durant
es deux premiers jours
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Tolos’

Association pour la Formation

19,528 Patients were admitted to the ICUs
in the study period, February 2011-April 2013

l

4777 Had acute respiratory failure

2271 Were excluded
1366 Had acute or chronic lung disease
E—— 651 Had cardiogenic pulmonary edema
155 Had contraindications to noninvasive ventilation
99 Had administrative reasons

2506 Had acute hypoxemic respiratory failure

1981 Were excluded
647 Had shock or Glasgow Coma Scale score <12
582 Had hypercapnia (Paco, >45 mm Hg)
476 Had urgent need for intubation
180 Had do-not-intubate order
96 Had neutropenia

525 Were eligible for inclusion

212 Were excluded
160 Had logistic reasons
52 Declined to participate

313 Underwent randomization

106 Were assigned to
high-flow-oxygen group

96 Were assigned to
standard-oxygen group

111 Were assigned to non-
invasive-ventilation group

2 Withdrew consent

1 Withdrew consent

310 Were included in the analysis and in the 90-day follow-up
106 Were in the high-flow—oxygen group
94 Were in the standard-oxygen group
110 Were in the noninvasive-ventilation group

GIPSe
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High-Flow Oxygen  Standard Oxygen  Noninvasive Ventilation

Characteristic (N=106) (N=94) (N=110)
Age —yr 61+16 59+17 61+17
Male sex — no. (%) 75 (71) 63 (67) 74 (67)
Body-mass indext 255 265 26+6
SAPS Il 25+9 24+9 27+9
Current or past smoking — no. (%) 34 (32) 36 (38) 40 (36)
Reason for acute respiratory failure — no. (%)
Community-acquired pneumonia 71 (67) 57 (61) 69 (63)
Hospital-acquired pneumonia 12 (11) 13 (14) 12 (11) |
Extrapulmonary sepsis 4 (4) 5(5) 7 (6)
Aspiration or drowning 3(3) 1(1) 2(2)
Pneumonia related to immunosuppression 6 (6) 4 (4) 10 (9)
Other 10 (9) 14 (15) 10 (9)
Arterial blood gas
pH 7.43+0.05 7.44:0.06 7.43+0.06
Pao, — mm Hg 85+31 92132 9036
Fio,§ 0.62+0.19 0.63+0.17 0.65+0.15
Pao,:Fio, — mm Hg 157+89 161+73 149+72
Paco, — mm Hg 3616 35£5 3416

9 GIPSe
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0T a J28

A Overall Population
1.0+

0.9
0.8+
0.7
0.6+
0.5
0.4
0.34
0.2

Cumulative Incidence of Intubation

0.1
004

Pas de différence significative

Noninvasive ventilation

Standard oxygen

High-flow oxygen

P=0.17 by log-rank test

No. at Risk
High-flow oxygen 106
Standard oxygen 94

Noninvasive ventilation 110

Association pour [a Formation des IADE et des IDE de SSPI
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52

67

57

T

12 16
Days since Enrollment
67 65
49 49
53 53

U

20

65
49
53

1

24

28
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Sous groupe P/F <200

1.0+
0.9+
0.8+

0.7+

Noninvasive ventilation

Standard oxygen

High-flow oxygen

Cumulative Incidence of Intubation

P=0.009 by log-rank test

T T T T 1

12 16 20 24 28
Days since Enrollment 35%
No. at Risk
4.
T e 83 55 54 54 53 53 53 53 Ml EE
Standard oxygen 74 37 35 34 34 34 33 33 58%
Noninvasive ventilation 81 41 34 32 32 32 32 32 =

=Tolos' IADE (5pse
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Mortalité diminuée

Outcome Study Group P Valuef  Odds Ratio or Hazard Ratio (95% ClI)
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
In ICU
Unadjusted analysis 0.047 1.85 (0.84-4.09)  2.55 (1.21-5.35)
No. of patients 12 18 27
% of patients (95% Cl) 11 (6-19) 19 (12-28) 25 (17-33)
Adjusted analysis** — - — — 2.55 (1.07-6.08)  2.60 (1.20-5.63)

Overall population

Unadjusted analysis 0.02 2.01 (1.01-3.99)  2.50 (1.31-4.78)
No. of patients 13 22 31
% of patients (95% Cl) 12 (7-20) 23 (16-33) 28 (21-37)

Adjusted analysis** —_ — = — 2.36 (1.18-4.70)  2.33 (1.22-4.47)

f=Tolos' IADE @Glpse
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Délai a I'lOT: NS

Outcome Study Group PValuef Odds Ratio or Hazard Ratio (95% CI)
High-Flow  Standard MNoninvasive Standard Moninvasive
Oy gen Creygen Ventilation Oxygen vs. Ventilation vs.
(N=108) (N=94) (N=110) High-Flow Oxygen High-Flow Oxygen
Interval between enrollment and
igtubation — hrél
Overall population 0.27 — —
Median 27 15 27
Interquartile range B-46 5-39 853
Patients with Pac,:Fio, =200 mm Hg 032 e —
Median 26 17 oy
Interquartile range 11-46 5-41 7-52
Reason Tor INTUDAtion — No.Jtotal no. (76)]
Respiratory failure 36/51 (71) 43/58 (74)  49/67 (73) 0.24 — =
Circulatory failure 7/51(14)  5/58 (9) 5/67 (7) 0.46 — —
Neurologic failure 8/51(16) 1058 (17) 13/67 (19) 0.91 — —
Ventilator-free days
Overall population 2418 22110 19£12 0.02 — —
Patients with Pao,:Fio, =200 mm Hg 24+8 21+10 18+12 <0.001 — —

%Tolos' IADE
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OHD: attention au retard d’IOT

Etude rétrospective monocentrique

Retrospective electronic search of patients
treated with high flow nasal cannula at the
Asan Medical Center in Korea between
January 2013 and March 2014 (n=616)

439 patients were excluded

Improved, and weaned from high flow nasal cannula (n=341)
Deteriorated, but not intubated (n=85)
Changed oxygen device before intubation (n=13)

Critically ill patients with intubation despite
of high flow nasal cannula therapy (n=177)

_)[ Not transferred to intensive care unit (ICU) (n=2) I

Patients with high flow nasal cannula Patients with high flow nasal cannula
early failure, within 48 hours (n=130) late failure, after 48 hours (n=45)
[HFNC early failure group] [HFNC late failure group]

15%

J.w‘:ToIos' IADE
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25%

Intensive Care Me
DOI 10.100740013

Byung Ju Kang
Younsuck Koh
Chae-Man Lim
Jin Won Huh
Seunghee Back
Myongja Han
Hyun-Suk Seo
Hee Jung Suh
Ga Jin Seo

Eun Young Kim
Sang-Bum Hong

ORIGINAI

Failure of high-flow nasal cannula therapy may
delay intubation and increase mortality

GIPSe
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Conséquences...

<

Characteristics All patients Early HFNC Late HFENC P value®
(n = 175) failure group failure group
(n = 130) (n = 45)

Primary outcome
Ovenall ICU mortality, n (%) 81 (46.3) 51 (39.2) 30 (66.7) 0.001 I
Secondary outcomes
EXxtubation success, n (%) 36 (32.0) 49 (37.7) 7(15.6) 0.006
Ventilator-weaning, n (%)° 85 (48.6) 72 (55.4) 13 (28.9) 0.002
Ventilator-free days to day 28” 73 £9.7 8.6 = 10.1 36+ 7.5 0.001

=Dy y NC Tom, %) 33303 39007 IEawImy) U8y
14-Day mortality from intubation, n (%) 61 (34.9) 42 (32.3) 19 (42.2) 0.229
28-Day mortality from HFNC application, n (%) 83(474) 60 (46.2) 23 (51.1) 0.566
28-Day mortality from intubation, n (%) 87 (49.7) 60 (46.2) 27 (60.0) 0.109
Length of ICU stay 12.0 (5.0-22.0) 11.0 (5.0-19.3) 16.0 (7.5-28.5) 0.065

3

5

0

*

ICU mortality

Day-14

Day-28

M Early

Day-14 MV

Late

Day-28 MV Extub success

GIPSe
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OHD en pre et per-I0T

2936 patients admitted
to 6 ICUs

482 intubated patients

High-flow nasal cannula oxygen
during endotracheal intubation in hypoxemic
patients: a randomized controlled clinical trial

Vourc’h M, ICM 2015

: 819 patients already Intubated before ;

“*---i admission to the ICU

' 1635 patients not needing ETI

: 358 excluded patients:
-145 non hypoxemic
-137 other non-inclusion criteria
- 76 missed inclusions

R R R e, TS A S

i 1 patient excluded
- drew consent to continue

-1 withdrew consent to continue
-1 didn't meet inclusion criteria P/F=500
-1 improved without intubation

63 HENC | | 61 HFFM
. Sesaz, _ ! 4patients excluded
'~J; -1 under guardianshi
119 patients
forlﬁanalyi/
62 HFNC | | 57 HFFM |
61 HENC | | 57 HFFM

| @Glpse
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Sp02 la plus basse
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HFNC HFFM
n=62 n=>56
Median (IQR) 91.5 (80-96) 89.5 (81-95)
, Mean (SD) 86.2(15.2) 85.9 (12.9)
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=== Median

I Interquartile Range

p=044
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Pas plus de complications

%

High-flow nasal cannulae (n = 62)

High-flow face mask (n = 57)

At least one complication, n (%)
At least one severe complicatjonb, n (%)
Desaturation <80 %°
Cardio-vascular collapse
Cardiac arrest

Death

Moderate complicat.ionsd, n (%)
Cardiac arrhythmia
Oesophageal intubation
Agitation

Aspiration

Dental injury

36 (58.1)
36 (58.1)
16 (25.8)
24 (38.7)

cCOoOOoO0CO OO0

39 (68,4)
38 (66.6)
13 (22.8)

0.24
0.33
0.70
0.13
0.48

0.23
0.48

Tolos' IADE

Association pour [a Formation des TADE et des IDE de SSPI
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Pour qui?

When should high flow nasal cannula (HFNC) be used in the clinical setting?

Postoperative HFNC in high risk

Hypoxemic respiratory failure Following extubation and/or obese patients following Peri-intubation period
(moderate certainty) (moderate certainty) cardiac or thoraclc surgery (moderate cenainty)
(moderate certainty)
Strong Conditional Conditional No
recommendation recommendation recommendation recommendation

Fig.1 Scheme of recommendations
\

Association pour la Formation des IADE et des IDE de SSPI

%Tolos' IADE
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OHD et COVID-19?

[ 1) Z
N\
Association pour (a Formation des IADE et des IDE de SSPI — s 5
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Prediction of outcome of nasal high flow oty

use during COVID-19-related acute hypoxemic
respiratory failure

Noémie Zucman', Jimmy Mullaert?, Damien Roux3, Oriol Roca?, Jean-Damien Ricard'"® and Contributors

c
S
; . : £ 06
Etude retrospective monocentrique &
. . s o
116 patients Covid + OHD en réa s
g 04 . -
2
Mortalité 17% ° - -
i 02
3
£ All
. Ve ~ 3 ~ ROXHOH4<5 37
OHD a H4 associee a -
0.0 ~ ROXHOH4>5 37
L] L] L]
diminution du & o5 1 5 __ 3 25 3 35
Q ’ Time (days)
I'ISC| ue d IOT Cumulative number of events
0 31 33 37 37 38 39 39 39
0 13 14 17 17 18 18 18 18
ROXHOH4>5.37 0 2 3 4 4 4 5 5 5
Fig. 1 Cumulative incidence of orotracheal intubation for all at-risk patients (N=60) and after 4 h of NHF (N=45) stratified on ROX-HOH4 (landmark
at H4). NHF, nasal high flow. ROX-HOH4 was defined as the latest value of the ROX index within the first 4 h after NHF initiation

-

=Tolos' IADE (5epse
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The utility of high-flow nasal oxygen for severe COVID-19 pneumonia in a
resource-constrained setting: A multi-centre prospective observational study

Gregory L. Calligaro®?!*, Usha Lalla“’, Gordon Audley“, Phindile Gina? Malcolm G. MillerP®,
Marc Mendelson€, Sipho Dlamini€, Sean Wasserman®f, Graeme Meintjes"2, Jonathan Peter"”,
Dion Levin’, Joel A. Davel, Ntobeko Ntusig, Stuart Meier®!, Francesca LittleX,

Desiree L. Moodley©, Elizabeth H. Louw®, Andre Nortje<, Arifa Parker!, Jantjie J. Taljaard’,
Brian W. Allwood*S, Keertan Dheda®?™ !, Coenraad F.N. Koegelenberg-'

Patients tr?‘a:ze:swith HFNO SOZIFiOZ

. .o
Corticoides
A 4
y
Success HFNO failure
137/293 (47%) 156/293 (53%)
. ]
Intubated Died
111/156 (71%) 45/156 (29%)
! , T
Still receiving MV Discharged from ICU Died
10/111 (9%)" 17/111 (15%)" 84/111 (76%)
, .
128/137 (93%) discharged 11/17 (62%) discharged home 19/45 (42%) not candidates for MV*
8/137 (6%) still admitted * 6/17 (38%) discharged from ICU 26/45 (58%) unexpected death on HFNOtt
1/137 (1%) died after HFNO weaned but still hospitalised"
but before discharge

ol :
lolos’ IADE (s
Association pour (a Formation des IADE et des IDE de SSP1 X
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Protocole
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Pour qui ?

63, Pneumopathie a COVID 19 avec hypoxie pure (sans hypercapnie), en
DI I'absence d'indication a une ventilation mécanique en urgence

e
éjj Hypoxie avec Sp02 < 93% malgré oxygénothérapie aux lunettes (max 6L)

Si respiration bouche ouverte en permanence : intérét du masque a haute concentration

i Attention au retard d'IOT

‘
[olos’ |IADE (e GlIpse
: N\
Association pour (a Formation des IADE et des IDE de SSPI == ) .
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Pour qui ne pas débuter OHD?

- Si indication d’'une ventilation mécanique en urgence, posée par le Réanimateur
- Troubles de la vigilance

- Hypercapnie, PaC02 > 45 mmHg et/ou FR > 35 cycles /min

- Défaut de la mécanique ventilatoire : myasthénie...

- Impossibilité anatomique : obstruction nasale...

- Absence de coopération du patient
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Comment débuter I’'OHD?

Materiel de type Airvo2

Mise en place d'un humidificateur des
voies aériennes, a vérifier fregquemment

Canules nasales Optiflow (M, L) 11 1
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Température de I’air expulsé Débit d’air Fi02

Idéalement 37 °© Débuter a 40L/min Fi02 QSP Sp02 > 93 %
Mais souvent mal toléré, baisser jusqu’a 32° si Débuter a FiO2 > 90% lors de la mise en
nécessaire place du dispositif/réglage du débit.
Une fois I’installation optimale baisse de la
Fi02 jusqu’a QSP cible.
Réglage sur écran digital, pour déverrouiller : | Réglage sur écran digital Réglage sur manométre d’arrivée d’O2 avec
appui 3 sec sur les 2 fleches verticales contrdle de la Fi02 sur écran digital

/"\ Réglage sensible /!\

Mise en route idéalement 10 minutes avant de Le débit : prescrit par médecin. C’est le réglage principal, a adapter en
relier le dispositif au patient, temps de chauffe. Si nécessité d’augmenter la Fi02 a > | fonction de la Sp02, réguliérement.
60% : monter le débit a 60L si bonne | Faire des modifications de 10% (+ ou -) :
tolérance. adaptation par IDE ou médecin.

Puis laisser le débit fixe.
Si nécessité Fi02 > 60% : appel

La diminution sera initiée seulement INDISPENSABLE du Réanimateur
lors de la décision de sevrage
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Réévaluation dans I'heure de la mise en place : l'efficacité de
I'OHD doit étre constatée ++

Sp02 = 93%, cinétique Fi02 4 I

FR< 30

Disparition des signes de détresse respiratoire
- Difficultés a parler
- Tirage intercostal, sus claviculaire
- Balancement thoraco-abdominale

Absence de troubles de la vigilance, d'encéphalopathie

-‘.“'.F [olos’ IADE (s gPse
Association pour (a Formation des IADE et des IDE de SSPI ) . .
Lexcellence en formation santé



Sinon...

- Si objectif non atteints ou avec une Fi02 > 60% : appel
INDISPENSABLE du Médecin.

- Réévaluation pluri-quotidienne de l'indication d'OHD et
des parametres clinico-biologiques avec le MDG.
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Modalité de sevrage

Baisse progressive de la Fi02
-Avec des variations de 10% de Fi02
-Palier de décroissance de Fi02 maintenu plusieurs heures

Si FiO2 < 40% : baisse progressive du débit par paliers de 10L/min jusqu'a
40 L/min toutes les 2 heures environ.

Si Fi02 < 40% et débit < 40L/min stable dans le temps : Envisager épreuve de
sevrage avec relai aux lunettes 02 standard ou masque a 6l (si patient bouche

ouverte)

Le relais a '02 standard peut se faire de maniere intermittente ou continue
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Réévaluation +++
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Mercl
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