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Oxygénothérapie nasale à haut débit

• Débit élevé jusqu’à 60 L/min

• Humidification (37 °C, 100 % HR, 44 mg H2O/L)



ONHD : Avantages potentiels

Débit O2 ≥ débit insp
(FiO2 stable)

Effet “CPAP”
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(diminution VD)

Bonne 
humidification

Confort



Sim. Anesthesia 2008; 63: 938-40 

• Sujet sains +/- simulation IRA (bandage thoracique)

ONHD : FiO2 élevée



ONHD : Discret effet “PEP”, débit dépendant

Parke R, et al. Br J Anaest 2009;103:886-890
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High

Gas Flow

Effet “lavage” de l’espace mort nasopharyngé

The high gas flow decreases the 

upper airway dead space like 

trans-tracheal airway insufflation
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Mundel T et al. JAP 2013;114:1058-65

ONHD : Effets physiologiques

• Sujets sains, repos, éveillés, air (FiO2 21 %)



Diminution 
travail 
respiratoire



ONHD vs O2 au masque : confort et oxygénation

Roca O, et al. Respir Care 2010;55:408-413
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20 hypoxemic pts (SpO2<96% with FiO2 50%)

Venturi Mask vs NHF for 30 min



ONHD au cours de l’IRA hypoxémique

38 pts with ARF receiving NHF for 48h; 9 pts (24%) were intubated

Sztrymf et al. Intensive Care Med 2011;37:1780–1786

Intubated pts ( at 1h):

- ↑ RR (30 vs 24 b/m)

- ↓ SpO2 (96 vs 98%)

- ↓ P/F ratio (91 vs 201)

- ↑ T/A asynchrony (75 vs 10% pts)



17 pts with hypoxemic ARF & dyspnea

Lenglet H et al. Respir Care 2012;57:1873–1878

Before NHF After 1h NHF

Borg scale 6 3 *

VAS dyspnea 7 3 *

RR, b/min 28 25 *

SpO2, % 90 97 *

NHF is feasible in the ED, and it alleviated dyspnea and improved 
respiratory parameters in subjects with hypoxemic ARF

ONHD aux urgences



ONHD et IRA : taux de succès

Fewer desaturations with NHF (15 vs 26)

60 pts with mild to moderate hypoxemic ARF

High-flow face mask vs NHF for 24 h

Parke R, et al. Respir Care 2011;56:265-70





NIV/HFNC

Randomization

Standard O2

SpO2 ≥92%
HFNC

SpO2 ≥92%

NIV/HFNC
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with NIV ≥8 h/d  

Hypoxemic Acute Respiratory Failure
RR > 25/min, PaO2/FiO2 ≤300, 

PaCO2 ≤45 mmHg
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Standard 
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FLORALI trial

Inclusion criteria: 

Hypoxemic Acute Respiratory Failure
RR > 25/min ; PaO2/FiO2 ≤300 mmHg, 

PaCO2 ≤45 mmHg

inspired fraction of oxygen 
(FiO2) determined by a 
portable oxygen analyzer



FLORALI trial

Exclusion criteria: 
– PaCO2 > 45 mmHg 

– NIV contraindications

– urgent need for intubation

– Exacerbation of chronic 
respiratory insufficiency

– cardiogenic pulmonary edema

– shock 

– Glasgow coma score <12

– neutropenia (<500/mm3)



*NIV/HFNC as rescue was possible 

in HFNC and standard O2 groups 

≥2 criteria:

– RR > 40/min 

– copious tracheal secretions

– acidosis with pH <7.35 

– SpO2 <90% for more than 5 min

– intolerance to NIV

Respiratory failure

FLORALI trial
Pre-determined criteria for intubation

Hemodynamic

instability 

Glasgow coma score 
<12

*



FLORALI trial

Primary outcome: 

intubation rate 

• in-ICU and day-90 mortality 
• number of invasive ventilator-free days at D28

• length of ICU stay

• Complications

Main secondary outcomes: 



Characteristics at inclusion
Oxygen Group

(n=94)
HFNC Group

(n=106)
NIV/HFNC Group

(n=110)

Age – yr 59±17 61±16 61±17

Male sex – no. (%) 63 (67.0) 75 (70.7) 74 (67.3)

Body-mass index 26±5 25±5 26±6

SAPS II at inclusion 24±9 25±9 27±9

SOFA score at inclusion 3.6±1.8 3.7±2.0 4.2±2.1

Preexisting cardiac failure - no. (%) 4 (4.3) 8 (7.5) 8 (7.3)

Immunodeficiency – no. (%): 30 (31.9) 26 (24.5) 26 (23.6)

Liver cirrhosis – no. (%) 5 (5.3) 6 (5.7) 5 (4.5)

Smoker – no. (%) 36 (38.3) 34 (32.1) 40 (36.4)

Reason for acute respiratory failure, no. (%)

Community-acquired pneumonia 57 (60.6) 71 (67.0) 69 (62.7)

Hospital acquired pneumonia 13 (13.8) 12 (11.3) 12 (10.9)

other 24 (25.5) 23 (21.7) 29 (26.4)

Bilateral pulmonary infiltrates – no. (%) 80 (85.1) 79 (74.5) 85 (77.3)

Characteristics of patients



Characteristics at inclusion
Oxygen Group

(n=94)
HFNC Group

(n=106)
NIV/HFNC group

(n=110)

Clinical parameters

Respiratory rate - breath/min 32±6 33±6 33±7

Heart rate - beats/min 104±16 106±21 106±21

Systolic arterial pressure – mmHg 130±22 127±24 128±21

Mean arterial pressure – mmHg 89±15 87±17 86±16

Arterial blood gas

pH 7.44±0.06 7.43±0.06 7.43±0.06

PaO2 – mmHg 91±33 85±31 90±35

FiO2 0.66±0.12 0.66±0.13 0.64±0.14

PaO2:FiO2 ratio– mmHg 146±53 137±56 150±62

PaCO2 – mmHg 35±5 36±6 34±6

Characteristics of patients (2)



Oxygen group
(n=74)

HFNC group
(n=86)

NIV/HFNC group
(n=91)

P Value

Respiratory patient-discomfort at inclusion – mm 44±29 38±31 46±30 0.20

Respiratory patient-discomfort at H1– mm 40±29 29±26 43±29 <0.01

Grade of dyspnea at H1 <0.001

Marked improvement – no. (%) 5 (6.8) 19 (22.1) 13 (14.3)

Slight improvement– no. (%) 26 (35.1) 46 (53.5) 40 (44.0)

No change– no. (%) 33 (44.6) 18 (20.9) 23 (25.3)

Slight deterioration – no. (%) 9 (12.2) 3 (3.5) 8 (8.8)

Marked deterioration – no. (%) 1 (1.3)) 0 (0.0) 7 (7.7)

Respiratory rate at H1 – cycles/min 31±7 28±7 31±8 <0.01

PaO2 at H1– mm Hg 91±32 106±66 118±72 <0.05

PaO2:FiO2ratio at H1 – mm Hg 146±69 133±73 183±83 <0.001

Respiratory comfort and gas exchanges



P=0.17  
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Oxygen group

(n=94)

HFNC group

(n=106)

NIV/HFNC group

(n=110) P Value

Intubation – no. (%) 44 (46.8) 40 (37.7) 55 (50.0) 0.17

Interval between baseline

and  intubation – hours
15 [5-39] 27 [8-46] 27 [8-53] 0.27

Primary outcome: Intubation rate 



P=0.009
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NIV/HFNC group

(n=81) P Value

Intubation – no. (%) 39 (52.7) 29 (34.9) 47 (58.0) <0.01

Intubation rate in patients with P/F ≤200 (n=238)
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P=0.015 

Oxygen group
(n=94)

HFNC group
(n=106)

NIV/HFNC group
(n=110) P Value

ICU mortality – no. (%) 18 (19.1) 12 (11.3) 27 (24.5) <0.05

Mortality at day 90– no. (%) 22 (23.4) 13 (12.3) 31 (28.2) <0.05

Ventilator-free days at day 28 – day 22±10 24±8 19±12 <0.05

Secondary outcomes: 
in-ICU mortality, day 90 mortality, Day 28 VFD



Effet délétère de la VNI : Vt ?

 
a-OR for  

Intubation 

a-OR for  

ICU mortality 

a-HR for 

 90-day mortality 

Age, per year 1•1 [1•0-1•1], P=0•008 1•1 [1•0-1•1], P=0•002 1•0 [1•0-1•1], P=0•003 

Randomization to NIV 4•4 [1•4-14], P=0•013 4•2 [1•3-13•5], P=0•016 3•3 [1•2-5•0], P=0•01 

 

Vt patients intubé : 11.1 ml/kg

Vt patients non intubés : 7.6    ml/kg

Use of NIV 4.4 4.2 3.3 



ONHD au cours de l’intubation

• Before-after study

• 101 ICU pts needing intubation: 50 NRM, 51 NHF

Miguel-Montanes et al. Crit Care Med 2015;43:574–583

Severe desaturation (<80%):

- 14% NRM vs 2% NHF



ONHD au cours de l’intubation

• RCT : NHF vs O2 mask, hypoxemic ARF (P/F < 300, RR > 30)

• 119 pts (62 / 57)

Severe complications related to ETI :

- 58 % HFNC vs 67 % HFFM (p = 0.33)

Intensive Care Med 2015;41:1538-48



ONHD et IRA post chirurgie cardiothoracique

Stephan et al. JAMA 2015;313:2331-39

In ICU mortality :

- 6.8 % % HFNO vs 5.5 % NIV (p = 

0.66)



With NHF:
• Fewer pts with interface displacements (32% vs 56%, p=0.01)
• Fewer pts with oxygen desaturations (40% vs 75%, p<0.01)

ONHD post-extubation

Maggiore SM et al. AJRCCM 2014;190:282-288





Hernandez. JAMA. 2016 Apr 5;315:1354-61





Oxygénothérapie nasale à haut débit

• Technique d’oxygénation performante d’utilisation simple

• Plusieurs effets physiologiques potentiellement bénéfiques mais 

individuellement d’ampleur assez modeste

• Bénéfice indiscutable en termes de confort

• Méthode intéressante d’oxygénothérapie dans IRA hypoxémiques

• Possible supériorité par rapport à la VNI dans l’IRA hypoxémique

• Intérêt probablesdans les suites de l’extubation


