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Les types: mixeurs, turbines, Venturi

Générateur de flux (B)

Mixeurs avec

débitmetre mécanique
(A,D)
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High Flow
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OHD permet la maitrise de I'oxygenation (FiO2, Sp0O2) A

Débit
(L/mn)
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Oxygénothérapie standard

Oxygénothérapie a haut débit (OHD)

Détresse respiratoire aigué :
débit inspiratoire de pointe (35L/mn)
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Lunettes nasales: 4L/mn a 100% d’0O,

Girault C, et al. Principes de fonctionnement, effets physiologiques et aspects pratiques de I'oxygénothérapie a haut débit. Rev Mal Respir. 2022 May;39(5):455-468. French.

Temps

OHD : 35L/mn a FiO, réglée

doi: 10.1016/j.rmr.2022.03.012. Epub 2022 May 16. PMID: 35589480.

Temps

OHD :
» Couverture de la demande
ventilatoire (35L/mn)
» FiO, inspirée = FiO, réglée
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OHD augmente le rincage de I'espace mort anatomique

* Apnée apres inhalation de Krypton
marqué sans et avec NHF
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Fig. 5. Clearance rates in nasal cavities (total volume 55 ml) of the upper
airway model (UAM) at NHF rates of 15, 30, and 45 I/min, calculated from the
clearance half-times and corresponding volumes of UAMI and UAM2 ROIs.
The clearance rate linearly rises with an increase of NHF. The graph shows that
in the static experimental setup NHF of 30 I/min clears the total volume of the
nasal cavity within 1 s.
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Moller W, Celik G, Feng S, Bartenstein P, Meyer G, Oliver E, Schmid O, Tatkov S. Nasal high flow clears anatomical dead space in upper airway models. J Appl Physiol (1985).
2015 Jun 15;118(12):1525-32. doi: 10.1152/japplphysiol.00934.2014. PMID: 25882385; PMCID: PMC4482836.




OHD produit une pression positive (effet PEP)
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—— Mouth closed
4 | — Mouth open
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Fig. 4. Example airway pressure profiles from one patient, with mouth open or mouth closed, at flows of 30, 40, and 50 L/min.
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@ Parke RL, Eccleston ML, McGuinness SP. The effects of flow on airway pressure during nasal high-flow oxygen therapy. Respir Care. 2011 Aug;56(8):1151-5. doi:
‘Alveale

10.4187/respcare.01106. Epub 2011 Apr 15. PMID: 21496369.




Les effets physiologiques de 'OHD

Haut débit Humidification

( Oxygénation \ ( /1 escalator mucociliaire
Rincage espace mort anatomique ( /1 température & humidité
Effet PEP \ ( A confort
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OHD et exercice chez les patients
BPCO




Cirio 2016: OHD vs O2
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Fig. 1. Effect of the HFNC i ity duri stant-load test edt i i i
a Contral condition in which the test was performed at the same FiOy. In all patient * OHD vs 02 (Fi02<>, optiflow vs venturi)
HFNC significantly increased the exercise performance. Tlim = exercise duration. Solid ° Tem ps end urance 1
line = mean value. , . . .
* Dyspnée et fatigue isotime @
Cirio S, Piran M, Vitacca M, Piaggi G, Ceriana P, Prazzoli M, Paneroni M, Carlucci A. Effects of heated and humidified high flow gases during high-intensity constant-load A m‘*mif\%[%tf@]
exercise on severe COPD patients with ventilatory limitation. Respir Med. 2016 Sep;118:128-132. doi: 10.1016/j.rmed.2016.08.004. Epub 2016 Aug 8. PMID: 27578482. SPLF ‘1 /€C ﬂ‘




DellEra 2019: OHD vs 02
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-3 g
Basal Isoworkload Final Recovery
B Mean 0,56 1,24 0,28 0,52
Lo. Lim. 95% CI 0,16 0,006 -1,05 -0,32
Up. Lim. 95% CI 0,97 2,47 1,61 1,36

* N=28 BPCO, VEMS# 44%

* Randomisé crossover, tapis/90% de Vitesse max

« OHD vs 02 (VM)

Silvina, Dell’Era, Roux Nicolds, Gimeno Elena, Terrasa Sergio, Castellano Barneche Maria Florencia, Balestrieri Maria Carolina, Gracia Guadalupe, Bykhovsky llona and Midley
@ Alejandro. “The High Flow Nasal Cannula Improves the Exercise Capacity in Patients with Chronic Obstructive Pulmonary Disease: Randomized, Crossover Clinical Trial.”

(2019).
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‘®Mean 0,02 1,6 0,28 0,24
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| Up. Lim. 95% CI 0,12 -0,77 0,58 0,47

« OHD vs 02(VM)
* Tolérance exercice A vitesse.max. A (5.9 vs. 5.7 km/h; p = 0.0002)
* Oxygénation
* Dyspnée isotime
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Bitos 2021: 79 BPCO modérés OHD vs O2

FIGURE 3 | Changes in physiologic variables over the course of exercise in per-protocol analyses. Means and SD bars are shown for values at rest, at isotime (i.e.,
end-exercise time in tests with shorter endurance and corresponding time in tests with longer endurance), and at end-exercise. Open circles represent tests with
high-flow, closed circles with low-flow oxygen therapy. (A=C) Depict pulse oximetry (SpO,), breath rate and heart rate. *P < 0.05 vs. rest within same treatment, 1P <
0.05 high-flow vs. low-flow oxygen therapy at corresponding stage of exercise.
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Konstantinos Bitos Effect of High-Flow Oxygen on Exercise Performance in COPD Patients. Randomized Trial
@ Sec. Pulmonary Medicine Fev 2021 | https://doi.org/10.3389/fmed.2020.595450




Vitaca 2020: High-Flow Oxygen Therapy During Exercise Training in Patients

With COPD: A Multicenter Randomized Controlled Trial

TM6: plus de répondeurs a I'entrainement

56 % vs 47 % dans le groupe OHD (MCID 30m atteint)
 Méthode: Both Tests 6MWD Tlim
* 137 BPCO, 8 centres, essali pvame_ 036 P value= .350
randomisé controlé 75 1

* Entrainement supervisé sur
cycloergometre, 20 séances, FiO2

<2 Pvalue- .026
* Mesures pré & post: 50
* Temps d’endurance (Tlim), TM6, ©
’ (=]
Résultats:
* Tlim: NS 25
e TM6:17 m
* Conclusion:
0

* Bénéfice clinique évident avec
OHD

e Etude considérée non négative S
selon p f fé
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Vitacca M, et al. High-Flow Oxygen Therapy During Exercise Training in Patients With Chronic Obstructive Pulmonary Disease and Chronic Hypoxemia: A Multicenter aﬁzéole ol s PLF “/“l\L/Uk“LUllLb
Randomized Controlled Trial. Phys Ther. 2020 Aug 12;100(8):1249-1259. doi: 10.1093/ptj/pzaa076. PMID: 32329780. — i, §
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OHD et exercice chez les patients
atteints de fibrose




La contrainte ventilatoire dans la fibrose pulmonaire

* Fréquence A/ * Fréguence NN

e travail ventilatoire A A e travail ventilatoire N\
*Sp0O2 NN *Sp02 A A
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Badenes 2021: OHD & exercice dans la fibrose
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Fig. 2 Endurance time (seconds) with standard oxygen therapy Fig. 3 Peripheral muscle oxygen saturation (5tO,) measured by NIRS
and HFNC during CPET. HFNC high-ﬂow nasal cannula, CPET during CPET performance with both oxygen devices (n=7). StO,
. . muscle oxygen saturation, N/RS near-infrared spectroscopy device,
cardiopulmonary exercise test. Data are presented as mean and : : :
o o CPET cardiopulmonary exercise test, HFNC high-flow nasal cannula.
standard deviation ) *p < 0.05. Data are presented as mean and standard deviation
N S 7.

v Endurance time significantly greater (30%) with NHFO, vs standard O, therapy
v’ Higher peripheral muscle O, saturation with NHFO, vs standard O, therapy

E. Impact of high-flow oxygen therapy during exercise in idiopathic pulmonary fibrosis: a pilot crossover clinical trial. BMC Pulm Med. 2021 Nov 8;21(1):355. doi:

Badenes-Bonet D, Cejudo P, Rod6-Pin A, Martin-Ontiyuelo C, Chalela R, Rodriguez-Portal JA, Vazquez-Sanchez R, Gea J, Duran X, Caguana OA, Rodriguez-Chiaradia DA, Balcells
@ 10.1186/s12890-021-01727-9. PMID: 34749699; PMCID: PMC8573951.




Al chikhanie 2021: OHD & exercice dans la fibrose
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Al Chikhanie Y, Veale D, Verges S, Hérengt F. The effect of heated humidified nasal high flow oxygen supply on exercise tolerance in patients with interstitial lung disease: A
pilot study. Respir Med. 2021 Sep;186:106523. doi: 10.1016/j.rmed.2021.106523. Epub 2021 Jun 29. PMID: 34225230.




Harada 2022: OHD & exercice dans la fibrose
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 N=24, (75% men; age: 77.5 00
(68.82-83.0] o . ? +
* OHD (60 I/min, 60%) vs . ; -
Venturi mask (12 I/min, 50%) § = . ‘o
* Charge constante 80% Pmax ° % w
* Tlim, FC, Fatigue Minf, o0 S

° OHD améliore: Baseline test HFNC
e Tlim 647" vs. 577"

* Sp0O, 96% vs. 94%
* Fatigue Minf T :
« HFNC increased exercise * ' k
tolerance in patients with
stable IPF experiencing 1
exercise-induced
h y p Oxa e m i a L) Baseline test HFNC VM Baseline test HFNC VM

Jumpei Harada, et al. Effect of high-flow nasal cannula oxygen therapy on exercise tolerance in patients with idiopathic pulmonary fibrosis: A randomized crossover trial First
published: 02 November 2021 https://doi.org/10.1111/resp.14176
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NHFO2 and exercice capacity in ILD: Yanagita 2024

FIGURE 3 Comparison of exercise
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duration across three different HENC (sec) 700 46.3sec (-6.1-98.7, p=0.083)  91.5sec (39.1-143.9, p<0.001)
conditions: ROOM AIR, FLOW and
FLOW + OXYGEN. ROOM AIR is at HFNC -
setting Flow 0 L/min, FiO, 0.21. FLOW is at
HENC setting Flow 40 L/min, FiO, 0.21. And
FLOW + OXYGEN is the HENC setting of 500
Flow 40 L/min, FiO, 0.6.
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Yanagita Y, Arizono S, Yokomura K, Ito K, Machiguchi H, Tawara Y, Katagiri N, lida Y, Nakatani E, Tanaka T, Kozu R. Enhancing exercise tolerance in interstitial lung disease with
high-flow nasal cannula oxygen therapy: A randomized crossover trial. Respirology. 2024 Feb 22. doi: 10.1111/resp.14684. Epub ahead of print. PMID: 38387607.
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Conclusion:
le réentrainement a l'effort avec ventilation a haut

débit nasal est plus efficace pour le
patient




OHD pour le soignant, pour le patient
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Bpco: 4 essals

Ref  Study design Type of exercise INHFT settings Population Patients, Main results
Rl
Chatila W, NHFT compuared to axygen therapy
Chest. 2004 [54] Prospective CWRT unloaded Flow 20 Limin, Stable severe COPD 10 Increase in exercise endurance with
- nonrandomized trial: HFT temp 36°C, (FEV, 23% of pred.) less dyspnea and better oxygenation
vs. low-flow axygen FiO; 39£11% during HFT
Prieur G, NHFT compared to standard care
Respirology.  [s5] Crossover RCT: NHFT CWRT at 80% of Flow 60 Limin, Recently discharged 19 No difference in end urance time.
2019 vs. standard care estimated peak work  temp 31°C. IO, wath AECOPD (FEV, Reduced heart rate and nocturnal
(amnbient air or oxygen  rate 0.2320.03 (mn=9) 29%of pred.) PtCO; during NHFT
Cirio S, —
Respir Med. NHFT compared to Ventun mask
[56] Cross-over RCT: NHFT CWRT at 75% of peak Flow 587 L/min,  Stable severe COPD 12 Increased endurance time, less
2016 vs. VM work rate FiO, 44£11% (FEV, 35% of pred.) with dyspnea and Jeg fatigue, and better
(n=2) exercise limitation oxygenation during NHFT
DellEraS,  |s1] Crossover RCT:NHFT IETand CWRTat  FlowSoLimin,  Stable COPD(FEV, 23 Increased exercise tolerance during
et al Rev vs. VM 90% of maximmal speed  FiO; 40% 44% of pred.) both [ET and CWRT with less
Am Med %‘ﬂ" uing e :mu.. Nﬁ-:r butier suygmstion
Respir. 2019 uring
NHFT, nasal high-flow therapy; CWRT, constant work rate test, FiO,, fraction of inspired oxygen; FEV, forced expiratory volume in 1 5; RCT, random
ized controlled tral; ABCOPD, acute exacerbation of COPD; PtCO,, transcutaneous carbon dioxide pressure; VM, Venturi mask; JET, incrernen tal exercise
test,

@ Elshof J, Duiverman ML. Clinical Evidence of Nasal High-Flow Therapy in Chronic Obstructive Pulmonary Disease Patients. Respiration. 2020;99(2):140-153. doi: FRANCOPHONES
i SPLF ‘Alveole

10.1159/000505583. Epub 2020 Jan 28. PMID: 31991408; PMCID: PMC7050681. Qé'ef?l%




Chatila et al. 2004: Test endurance OHD vs O2
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* N=10
* 02 puis OHD

* Temps endurance
e OHD: 10.0+ 2.4
. 02: 8.2 + 4.3 min, p < 0.05,

e dyspneic N (p =0.03)
* oxygenation /1

I " )

Rest 2 4 6 8 10 Rest 2 4 6 8 10 12

Minutes T

JQURNEES
ERANCUBHONES
‘Alveocle

Chatila W, Nugent T, Vance G, Gaughan J, Criner GJ. The effects of high-flow vs low-flow oxygen on exercise in advanced obstructive airways disease. Chest. 2004 aégggie
Oct;126(4):1108-15. doi: 10.1378/chest.126.4.1108. PMID: 15486371. :{j;j_:;
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Prieur et al. 2009: Test endurance OHD vs O2
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N c  Randomisé
B3 F- — = 7- - crossover
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Prieur G, Medrinal C, Combret Y, Dupuis Lozeron E, Bonnevie T, Gravier FE, Quieffin J, Lamia B, Borel JC, Reychler G. Nasal high flow does not improve exercise tolerance in
‘Alveale

COPD patients recovering from acute exacerbation: A randomized crossover study. Respirology. 2019 Nov;24(11):1088-1094. doi: 10.1111/resp.13664. Epub 2019 Aug 6. al {,_éQLe SVFQ}‘IVF
PMID: 31387158. e, W



NHFO2 and exercice capacity in ILD

Baseline test HFNC VM
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Fig. 2 Trend graph of each variable during CWRET. Horizontal axis = endurance time; Vertical axis = individual variable (SpO,, heart rate [HR], Borg
dyspnea scale, and Borg leg fatigue scale); Solid line = mean value (error bar represents 95% Cl); Dotted line =only 1 patient
-

Suzuki A, Ando M, Kimura T, Kataoka K, Yokoyama T, Shiroshita E, Kondoh Y. The impact of high-flow nasal cannula oxygen therapy on exercise capacity in fibrotic interstitial
lung disease: a proof-of-concept randomized controlled crossover trial. BMC Pulm Med. 2020 Feb 24;20(1):51. doi: 10.1186/s12890-020-1093-2. PMID: 32093665; PMCID:

PMC7041255.

e N=20

« HFNC 50|,
FiO02=0,5 vs
venturi 15,
Fi02=0,5

* Réponse <>

¢ TpS endurance

* Sp0O2

e Dyspnée
isotime




