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High flow nasal cannula vs NIV
Current evidence in ICU
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A typical scenario of oxygen therapy

A case of pneumonia with desaturation
P ' NC, VM

Marked respiratory distress require non-

invasive ventilator support

Respiratory failure requires intubation and

mechanical ventilator support
Disease recovery with weaning and
ECMO

extubation

Refractory desaturation that need VV-ECMO
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High Flow Nasal Oxygen Therapy

* “High-flow” “Oxygen” through “Nasal
cannula”

* High flow oxygen therapy: HFOT Respiratory
support

* High flow rate: > inspiratory flow of the patients _
Dynamic

Reduction positive
. . of dead :
e Constant high FiO2 supply (up to 100%) space Dressure
* Better tolerance through nasal prone ?,w.gion cg.%t#gﬂt

Supplemental
oxygen




Nasopharynx Dead Space Washout
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Pressure (cm H,0)

Small CPAP effect

Nasopharyngeal pressure (cmH,0) [Flow 35 L/min]
NHF NHF FM FM Flow dependent
Mouth Closed Mouth Open Mouth Closed Mouth Open
Mouth closed important

M 2.7 1.2 0.2 0.1
+ + + +
sD 1.0 0.8 0.6 0.4
Parke R, et al. Br J Anaest 2009;103:886-890
5-' 30 L/min : )I 40 L/min :
—— Mouth cl d
2l — oulopen 0.5-1 cmH20
F«l per 10L/min
i J
2 J
1 I
Loss of CPAP when mouth open

0

Mean Pas Open 1.55 cm Hz0 Mean Py, Open 2.34 cm H20 Mean Pa, Open 2.97 cm H:O
" Mean Pas Closed 0.67 cm H:O Mean Pas Closed 0.83 cm H20 Mean P., Closed 1.08 cm H20O
) 20 seconds . 20 seconds

Parke R, et al. Respir Care 2011;566:1151-5
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Airway Humidity Matters

MEDICAL 15 °C
GAS

ROOM 22 °C
CoLD Ambient
BUBBLER

PASSIVE

HUMIDIFIER 25-30 °C

(HME)

0.3 mg/L

7 mg/L
16 mg/L*

17-32 mg/L *
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Physiologic Effects of High-Flow Nasal Cannula
in Acute Hypoxemic Respiratory Failure

HFNC 40L/min vs. facial mask in the same FiO2

15 patients with AHRF (PF ratio <300) in Italy
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A summary of physiology

Vv Dead space ventilation preventing
CO, rebreathing

Positive airway pressure (PEEP
effect) > EELV and <—
L recruitment of alveoli

NASAL HIGH FLOW THERAPY

Resistance to expiratory flow >
prolonged breathing cycles, ¥ RR

) Oxygen delivery
& ) stable and optimal

\ l HUMIDIFIER FIER
Humidification

Figure produced with use of Al
9




Face Mask
NIV

Physiological effects)

* Accurate delivery of set FiO,

+ PEEP-effect proportional to flow
* Washout of airway dead space

* Reduction in inspiratory effort

* Enhanced comfort and tolerance

\ Physiological effects

* Accurate delivery of set FiO,
* Alveolar recruitment (CPAP and NIV)
* Respiratory muscle unloading (NIV)

* Reduced left ventricular afterload
(CPAP and NIV)

Helmet

Physiological effects

* Accurate delivery of set FiO,

* Alveolar recruitment (CPAP and NIV)

* Possible high PEEP in hypoxemic patients
* Reduced respiratory muscle workload (NIV)

* Reduced left ventricular afterload
(CPAP and NIV)

(Indications)

* De novo acute hypoxemic respiratory failure
* Post-extubation
* Mild hypercapnic respiratory failure?

(Indications )

* Hypercapnic respiratory failure (NIV) and
acute cardiogenic pulmonary edema
(CPAP and NIV)

* Post extubation in hypercapnic and obese
patients

* De novo acute hypoxemic respiratory failure?

(Indications)

» Acute cardiogenic pulmonary edema
(CPAP and NIV)

* De novo acute hypoxemic respiratory failure

+ Uncertain for hypercapnic patients
(CO, rebreathing)

Rittayamai N, et al. ICM 2022
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Benefits

* Matches inspiratory flow

* Delivers set F,0,

* Delivers fully conditioned gas

* Enhances comfort

* Provides positive airway
pressure (up to 4 cmH,0)

*  Washout of nasopharyngeal
dead space

* Reduces inspiratory effort

Benefits \

* Delivers set FiO,

* Delivers fully conditioned gas

* Provides PEEP to allow alveolar
recruitment

* Provides PS (only for PSV) to

unload inspiratory muscles

Allows to monitor tidal volume

_/

—
Pitfalls \
*  Small amount of PEEP delivered

.\ (only PSV) /
/ Pitfalls \\

» Skin ulcer

* Air leaks, difficult delivery of
high PEEP

* Full inspiratory synchronization
may increase P swings and tidal
volume

* Poor tolerability: need for

\ positive P, swings

Benefits
Delivers set FiO,

Provides high PEEP to allow
alveolar recruitment and
enhance ventilator homogeneity
Continuous treatments with
good tolerability

Provides PS (only for PSV) to
reduce inspiratory effort
Asynchronous PS may prevent

~

o _/

Ktreatment interruptions /

\

—
Pitfalls \

Impossibility to measure tidal

volume

Upper limbs edema, with

possible vasal thrombosis

~

/

_/

Grieco DL, et al.
ICM 2021



Official ERS/ATS clinical practice guidelines: noninvasive
ventilation for acute respiratory failure

TABLE 2 Recommendations for actionable PICO questions

Clinical indication® Certainty of evidenceT Recommendation
Prevention of hypercapnia in COPD exacerbation 2514 Conditional recommendation against
Hypercapnia with COPD exacerbation DODDD Strong recommendation for
Cardiogenic pulmonary oedema &y Yale) Strong recommendation for
Acute asthma exacerbation No recommendation made
Immunocompromised DDD Conditional recommendation for
* De novo respiratory failure No recommendation made
Post-operative patients DPD Conditional recommendation for
Palliative care OPDD Conditional recommendation for
Trauma DDD Conditional recommendation for
Pandemic viral illness No recommendation made
Post-extubation in high-risk patients (prophylaxis) DD Conditional recommendation for
Post-extubation respiratory failure &1 Conditional recommendation against
Weaning in hypercapnic patients ODD Conditional recommendation for

certainty of effect estimates: @®®®, high; &®®, moderate; &P, low; @, very low.

Rochwerg B, et al. ERJ 2017



Effects of Positive Airway Pressure on Hemodynamics

- == ] Responses
» Systemic venous return | (1) RV preload | whan necload-dependant
Major response
PR J(2) R.V W 1 - Minor response
: Responses
Intrathoracic pressure 1 Whe afte;l:x? Sepe.
lajor response
> (3) LV preload | —J weesemeem- - MiNOF response

A

Cardiac output 1

|(4) LV afterload | f| - :
2021 ESC Heart Failure Guideline @ ESC Kato et al. World journal of cardiology 2014

» Blood pressure should be monitored regularly during non-invasive positive pressure ventilation.
The increase in pulmonary vascular resistance and RV afterload may also be detrimental in RV dysfunction.

L




HFOT versus NIV: a randomised physiological crossover study of
alveolar recruitment in acute respiratory failure

16 cases with de novo hypo resp failure

Global tidal volume

Regional tidal volume

5000+
4500
4000+
3500+
3000+
2500+
2000+
1500+

HENC vs. NIV, cross-over study

TABLE 2 Comparison between physiological effects of noninvasive ventilation (NIV) and high-flow nasal

cannula (HFNC)

18001
1600+
1400+
1200+
1000+
800+
600+
400+
200+

HFNC NIV

NIV HFNC HFNC-NIV

Median (IQR) Median (IQR) Median (95% CI) p-value®
Vr global (units) 3161 (1884-3805) 2323 (1497-2891) —678.0 (—947.5- —322.0)  0.001
V; ROI1 (units) 887 (657-1033) 590 (464-774)  —204.5 (—279.5- —122.0)  0.0007
Vy ROI2 (units) 686 (413-925) 445 (262-656)  —214.0 (—=309.0- —130.0)  0.0003
Vr ROI3 (units) 743 (498-1008) 589 (271-909) —118.5 (—221.5-0.0) 0.04
V+ ROI4 (units) 444 (318-861) 450 (286-664) —93.5 (—200.0-7.5) 0.06
V; consolidation (units) 778 (338-1002) 489 (198-783) ~133.0 (-215.0- —53.5)  0.004
Respiratory rate (breaths-min™) 24 (22-27) 23 (21-26) -2 (—4-4) 0.6
Spo,/Fio, ratio 167 (143-200) 163 (140-200) —4.5 (—15.5- —2.0) 0.001
Spo, (%) 100 (98-100) 97 (96-100) —2 (=3-0) 0.010
Heart rate (beats-min™?) 84 (68-98) 90 (78-104) 1 (—2-5) 0.8
SBP (mmHg) 119 (108-131) 125 (113-137) 3 (-1-11) 0.2
MAP (mmHg) 80 (76-89) 85 (77-94) 2 (—=3-5) 0.6
Dyspnoea score (0-10) 5 (0-5) 5 (2-5) 0 (-1-1) 0.7
Patient comfort score (0-10) 4 (2-5) 5 (4-7) 0 (-1-4) 0.7

Artaud-Macari E, et al. ERJ Open 2021



Non-invasive ventilatory support and high-flow nasal oxygen as
first-line treatment of acute hypoxemic respiratory failure and ARDS

Spontaneously breathing acute hypoxemic respiratory failure patient

v v

4 respiratory drive
(hypoxia, lung edema, reduced compliance l l

lung inhomogeneity
(gravitational forces, regional inflammation)

v

solid-like behaviour of
dorsal collapse

inflammation, agitation)

occult pendelluft

4 inspiratory effort (Ventral to dorsal shift of gas at the
beginning of inspiration)

! 1 !

4 transpulmonary A A dorsal tidal volume 4 4 dorsal transpulmonary
pressure swings pressure swings

4 tidal volume

Volutrauma
4 respiratory rate Barotrauma
Atelectrauma

Patient self-inflicted lung injury
Fig. 1 Summary of the mechanisms of patient self-inflicted lung injury Grieco DL, et al. ICM 2021




Feature

HFNC

Facemask NIV

PEEP effect

Inspiratory support
pressure

Transpulmonary pressure
swings

Tidal-volume control

Overall P-SILI risk

2—4 cm H,0 (low)

None

Small

Spontaneous, relatively
low

% Low

5—-8 cm H,0 (moderate)

PS 8-14 cm H,0

Large — marked APL and
high VT

Often > 9 mL/kg PBW -
high risk

% % % High

Grieco DL, et al. ICM 2021



ERS Clinical Practice Guidelines: high-flow
nasal cannula in acute respiratory failure

Acute hypoxaemic respiratory failure

TABLE 2 Population, intervention, comparison, outcomes (PICO) questions and recommendations

2. Should HFNC or NIV be used in patients with acute The ERS task force suggests the use of HENC over NIV in acute hypoxaemic
hypoxaemic respiratory failure? respiratory failure (conditional recommendation, very low certainty of evidence)

3. Should HFNC or COT be used during breaks from NIV in The ERS task force suggests the use of HFNC over COT during breaks from NIV in
patients with acute hypoxaemic respiratory failure? patients with acute hypoxaemic respiratory failure (conditional

recommendation, low certainty of evidence)

Oczkowski S, et al. Eur Respir J . 2022.



ERS Clinical Practice Guidelines: high-flow nasal
cannula in acute respiratory failure

PICO question: Should HFNC or NIV be used in patients with acute
hypoxaemic respiratory failure?

* We suggest the use of HFNC over NIV in patients with acute hypoxaemic
respiratory failure (conditional recommendation, very low certainty of

evidence)
* Subset of patients that NIV maybe preferable:
* Increased work of breathing
* Respiratory muscle fatigue
* Congestive heart failure
* The positive pressure of NIV may positively impact haemodynamics.

Oczkowski S, et al. Eur RespirJ . 2022.
18



High-Flow Oxygen through Nasal Cannula in Acute

Hypoxemic Respiratory Failure

310 ARDS p’s with PF ratio<300; HFNC vs. BiPAP vs facial mask O,

15t endpoint: 28 days intubation rate

Table 1. Characteristics of the Patients at Baseline, According to Study Group.*

High-Flow Oxygen

Characteristic (N=106) (N=94) (N=110)
Arterial blood gas
pH 7.43+0.05 7.44+0.06 7.43+0.06
Pao, — mm Hg 85+31 92+32 90+36

Standard Oxygen

Noninvasive Ventilation

Fio, § 0.62+0.19

Pao,:Fio, — mm Hg 157+89

Paco, — mm Hg

0.63+0.17
161+73
35+5

0.65+0.15
149+72
3416

85%: pneumonia related

Cumulative Incidence of Intubation

Cumulative Incidence of Intubation

Exclude COPD/APE

1.0+
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1
0.0-F

QVEIM,

FLORALI study

Frat JP, et al. NEJM 2015

Intubation rate
Overall population

NIV

P=0.17

]

T T T T 1
12 16 20 24 28

Intubation rate
PF ratio <200

NIV
Oxygen

HFNC

P=0.009

T ] T T 1
12 16 20 24 28
Days since Enrollment

NIV worse than COT o

Oxygen
HFNC

58%
53%

35%



High-Flow Oxygen through Nasal Cannulain (NEJM

GROUP

Acute Hypoxemic Respiratory Failure FLORALI study

310 ARDS p’s with PF ratio<300; HFNC vs. BiPAP 15t endpoint: 28 days intubation rate

Survival rate, Day 90 Mortality Cause

1.0 70%

: B HFNC m NIV
_ OIQR HENC 60%
0¥ — 50%
5 ol Oxygen 0
;‘_% oc NIV 40%
2 o5 30%
:: 0.4- 20%
£ 02-
U o)

01- P=0.02 0%

0.0 . . . . : . Shock | hypoxemia  Others

0 15 30 45 60 75 90

Days since Enrollment

Frat JP, et al. NEJM 2015



Effect of non-invasive oxygenation strategies in immune-
compromised patients with severe acute respiratory failure: a post-
hoc analysis of a randomised trial

Post-hoc analysis of FLORALI study

- L, 104 —— High-flow nasal cannula —_
82 immunocompromised cases: Intubation £ | —condvionn | p=0.04
cancer, HIV, immunosuupresant 2 ool NIV
2 0 | soT
. - £ . HFNC
Standard Highflow  Non-invasive  pvalue 3 #_J o k004
oxygen  nasalcannula ventilation plus T
Number at risk ys since enrolment
(=30)  (n=26) high-flow O ieoggn g 30 5w ww % e
Non-invasive ven tilation group 26 12 10 8 8 8 8 8
cannula (n=26)
Survival = | E— HFNC
Outcomes T o SOT
Intubation B@%)  8(31%)  17(65%) 004 £ o4- 0=0.03 NV
Ventilator-freedaysat day28 ~ 23(10)  26(6) 14(13) <00001 R e
Intensive careunit mortality ~ 6(20%)  4(15%)  11(42%) 006 whtgylaemhgon 2 m = om om o=
90-day mortality 8(27%)  4(15%)  12(46%) 0046

Frat JP, et al. Lancet Resp Med 2016
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High-Velocity Nasal Insufflation in the Treatment of Respiratory
Failure: A Randomized Clinical Trial

204 patients with RFin ED  HVNI (35L/min, 100%) vs. NIV (I/E: 10/5)

Mixed population: hypoxic (13%), COPDAE (28%), CHF (21%)

Intubation: NS
NIV: 13%
Noninvasive Positive Pressure Ventilation (NIPPV)
/_/
High Velocity Nasal Insufflation (HVNI)
HVNI: 7%
0 8 16 24 32 40 48 56 64 72

Hours After Initiation of Therapy

HFNC is non-inferior to NIV

Failure of Assigned Therapy, %

[95)
(=)

[
(%}
L

[
o
'

=
v
L

=
o
1

(%}
1

o

| Tx failure: NS

15t endpoint: therapy failure at 72 h

HVNI: 26%

High Velocity Nasal Insufflation (HVNI)

/
Noninvasive Positive Pressure Ventilation (NIPPV)
NIV: 17%
8 16 24 32 40 48 56 64 72

Hours After Initiation of Therapy

Doshi P, et al. Ann Emerg Med,2018



HFNC alone or alternating with NIV in critically ill immunocompromised
patients with acute respiratory failure: a randomised controlled trial

Open label RCT in ICUs of France/Italy

HFNO alone
group (n=154)

Age, years

Underlying conditions
Haematological malignancy
Solid cancer
AIDS
Solid organ transplant recipient
Other

Corticosteroids or
immunosuppressive therapy

Leucopenia or neutropenia

Allogeneic stem cell transplant
recipient

Autologous stem cell transplant
recipient

Haematological malignancy or
leucopenia or neutropenia (strata)

62(13)

Immune compromise with hypoxemic RF 15t endpoint: 28-Day mortality
NIV group A
(n=145) 100
- 80_% 28-day mortality: NS
'Té 60 T
73 (50%) 2 o
38 (26%) 2 .| —HFNOalone group
5 (3%) N lV g rOUp HR 1-03 (95% Cl 0-73-1-56); log-rank p=0-75
15 (10%) Y T " o 28
14 (10%) B
100
95 (66%)
£ 80+
18 (12%) £ e 28-day intubation: NS
12 (8%) ;% o
2 o]
4 (3 /0) HR 1-16 (95% Cl 0-84-1-61); log-rank p=0-33
o T T T 1
(0] 7 14 21 28
75 (52%) Time since randomisation (days)

Coudroy R, et al. Lancet Res Med 2022



HFNC alone or alternating with NIV in critically ill
immunocompromised patients with acute respiratory failure: a
randomised controlled trial

Open label RCT in ICUs of France/Italy Immune compromise with hypoxemic RF 15t endpoint: 28-Day mortality
HFNO alone NIV group p value
group (n=154) (n=145) HFNO alone NIV group Hazard ratio Pinteraction
Primary outcome group (n=154)  (n=145) (95% CI)
Mortality at day 28 56 (36%) 51(35%) 0-83 All patients 56/154 51/145 —L— 1:03(0-73-1-56)
Secondary outcomes Type of immunosuppression
Intubation at day 28 78 (51%) 67 (46%) 0-44 Haemato!ogical maligna.ncy or 31/81 22/75 0 1:37(0-80-2:37) 018
Mortality of intubated 40/78 (51%) 43/67 (64%) - leucopenia or neutropenia
patients in the ICU Others 25/73 29/70 —— 0-82 (0-48-1-41)
Mortality Pa0,/Fi0, atinclusion
In the ICU 45 (29%) 49 (34%) 0-39 >200mm Hg 6/25 e e T
In hospital 63 (41%) 60 (41%) 0-93 <200 mm Hg 50/129 44/124 N ol 111 (0-74-1-66)
Atday 90 67 (44%) 63 (43%) 0-99 Cause of respiratory failure
) o Confirmed diagnosis 48/132 40/118 1:09 (0-71-1-65)
Respiratory parameters 1 h after treatment initiation 0-87
No diagnosis 8/22 11/27 1-01 (0-40-2-56)
Pa0,/FiO,, mm Hg 143 (76) 199 (91) <0-001
Respiratory rate, breaths per 27 (7) 29(8) 0-059 0!() 0|.5 1 1!5 z.lo 2!5 3!0
min “— —»
Change in discomfort scale, -4 (-18to 4) 0(-16to 17) 0-040 Favours HFNO - Favours
mm alone NIV
Time to intubation, h [n] 20(5to58)[78] 29(9to72)[67] 0-24

Coudroy R, et al. Lancet Res Med 2022



High-Flow Nasal Oxygen vs Noninvasive Ventilation in Patients With
Acute Respiratory Failure: The RENOVATE Randomized Clinical Trial

Multicenter RCT in Brazil, non-inferior design  HFNC (n=883) vs. NIV (n=883) in acute respiratory failure

15t endpoint: intubation/death at day 7 Non-inferior margin: 10%—> OR 1.55
Table 2. Adherence to Trial The d Co-Interventions
Patient@ith acute respiratory failure @ @ @
Nonimmunocompromised Immunocompromised COPD exacerbation with respiratory N=272
with hypoxemia N=485 vithhypoxemia =~ N=50 acidosis N=77 Acute cardiogenic pulmonary edema  Hypoxemic COVID-19  N=882
High-flow Noninvasive High-flow Noninvasive High-flow Noninvasive High-flow Noninvasive High-flow Noninvasive
nasal oxygen ventilation nasal oxygen ventilation nasal oxygen ventilation nasal oxygen ventilation nasal oxygen ventilation
(n = 249) (n = 236)" (n = 28)? (n=22)° (n = 35)? (n=42) (n = 136)° (n=136)° (n = 435)° (n = 447)°
Trial respiratory support during first 3 d
Received assigned 223(89.6) 205 (86.9) 26(92.9) 20(90.9) 30(85.7) 37(88.1) 130(95.6) 131(96.3) 415(95.4) 415(92.8)
therapy, No. (%)
Time receiving 2(1-3) 1(1-3) 3(1-3) 2(1-3) 1(1-3) 1.5(1-3) 1(1-2) 1(1-2) 3(1-3) 2(1-3)
therapy,
median (IQR), d
Crossed over to 23(9.2) 5(2.1) 1(3.6) 0 8(22.9) 0 7(5.1) 0 39(9.0) 34(7.6)
another therapy,

No. (%)°

Using days: 1-3 days JAMA 2025; 330 (10):8%5



High-Flow Nasal Oxygen vs Noninvasive Ventilation in Patients With
Acute Respiratory Failure: The RENOVATE Randomized Clinical Trial

Multicenter RCT in Brazil, non-inferior design

15t endpoint: intubation/death at day 7

E Analysis of the primary outcome?
No./total (%)

Primary analysis

HFNC (n=883) vs. NIV (n=883) in acute respiratory failure

High-flow nasal : Noninvasive

Model-fitted median oxygen better : ventilation better
Patients with acute High-flow nasal ~ Noninvasive odds ratio (95% credible © Noninferiority
respiratory failure oxygen ventilation interval)® L margin '
Nonimmunocompromised 81/249(32.5)  78/236(33.1)  1.02(0.81-1.26) —+ | NI
with hypoxemia i
Immunocompromised 16/28 (57.1) 8/22 (36.4) 1.07(0.81-1.39) — }
with hypoxemia P
Chronic obstructive pulmonary 10/35(28.6) 11/42 (26.2) 1.05(0.79-1.36) —— i
disease exacerbation with ;
respiratory acidosis l
Acute cardiogenic pulmonary edema  14/136 (10.3)  29/136(21.3)  0.97(0.73-1.23) ——
Hypoxemic COVID-19 223/435(51.3)  210/447(47.0) 1.13(0.94-1.38) N i

0.2 1 155

JAMA 2025; 330 (10):875

Model-fitted median odds ratio
(95% credible interval)®

m Post hoc analysis of the primary outcomef Post hoc anaIVSIS
High-flow nasal = Noninvasive

No./total (%) Model-fitted median oxygen better  ventilation better
Patients with acute High-flow nasal ~ Noninvasive ~ odds ratio (95% credible Noninferiority
respiratory failure oxygen ventilation interval)® - margin
Nonimmunocompromised 81/249(32.5)  78/236(33.1)  0.98(0.73-1.33) —l— NI
with hypoxemia ;
I[mmunocompromised 16/28(57.1)  8/22(36.4) 2.56(1.14-5.68) —_—
with hypoxemia
Chronic obstructive pulmonary 10/35(28.6)  11/42(26.2)  1.48(0.67-3.09) —
disease exacerbation with
respiratory acidosis ;
Acute cardiogenic pulmonary edema 14/136(103)  29/136(21.3)  0.52(0.29-0.91) —I—HFNC better
Hypoxemic COVID-19 223/435(51.3)  210/447 (47.0)  1,16(0.,94-1.43) B

0.2 1 155 b

Model-fitted median odds ratio
(95% credible interval)®
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High-Flow Nasal Oxygen vs Noninvasive Ventilation in Patients With
Acute Respiratory Failure: The RENOVATE Randomized Clinical Trial

Multicenter RCT in Brazil, non-inferior design  HFNC (n=883) vs. NIV (n=883) in acute respiratory failure

15t endpoint: intubation/death at day 7

D7 intubation D7 death D28 death

HFNC NIV HFNC NIV HFNC NIV HFNC NIV HFNC NIV HFNC NIV
NON-IMMUNE COPDAE WITH ACUTE PULMONARY g " g - i e
7 NON-IMMUNE COPDAE WITH ACUTE PULMONARY
COMPROMISE- ACIDOSIS EDEMA COMPROMISE- ACIDOSIS EDEMA NON-IMMUNE COPDAE WITH ACIDOSIS ACUTE PULMONARY

COMPROMISE- EDEMA

HYPOXEMIA HYPOXEMIA HYPOXEMIA

JAMA 2025; 330 (10):875 *’



EDITORIAL

Is High-Flow Oxygen the Standard for All Patients With
Acute Respiratory Failure?

Jean-Pierre Frat, MD, PhD; Sylvain Le Pape, MD, PhD; Arnaud W. Thille, MD, PhD

 HENC is non-inferior to NIV in preventing
intubation or death across most causes
of acute respiratory failure

* HFNC can be considered a safe initial
“bridge” therapy while clinicians identify
]Eh-? underlying etiology of respiratory

ailure

* Individualized treatment decisions rather
than a one-size-fits-all approach in
]Eejsiplratory support for acute respiratory

ailure

EDITORIAL

Reevaluating Respiratory Support in Acute Respiratory Failure—
Insights From the RENOVATE Trial and Implications for Practice

Yonathan Freund, MD, PhD; Amelie Vromant, MD

* Due to heterogeneity, small subgroup sizes,
and a wide noninferiority margin, the results
should be viewed as hypothesis-generating
rather than practice-changing

* The broad noninferiority margin and lack of
improvement in secondary or patient-
centered outcomes limit the clinical certainty
and clinical application

e Patient-centered and patient-reported
outcomes are needed in future studies to
determine whether HFNC offers true
benefits
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HFNC in post-extubation patients



ERS Clinical Practice Guidelines: high-flow
nasal cannula in acute respiratory failure

post-extubation patients

TABLE 2 Population, intervention, comparison, outcomes (PICO) questions and recommendations

6. Should HFNC or COT be used in nonsurgical patients after The ERS task force suggests the use of HENC over COT in nonsurgical patients

extubation? after extubation (conditional recommendation, low certainty of evidence)
7. Should HFNC or NIV be used in nonsurgical patients after  The ERS task force suggests the use of NIV over HENC for patients at high risk of
extubation? extubation failure, unless there are absolute or relative contraindications to NIV

(conditional recommendation, moderate certainty of evidence)

Oczkowski S, et al. Eur Respir J . 2022. *°



Effect of Postextubation HFNC vs NIV on Reintubation and
Postextubation Respiratory Failure in High-Risk Patients: A
Randomized Clinical Trial

604 patients from 3 centers in Spain

* High-risk extubation failure Reintubation rate post-extubation resp.

 Age > 65 years old NS failure

* Heart failure for mechanical ventilation
 Moderate to severe COPD

 APACHE Il > 12 on extubation day

* BMI>30

* Highrisk of laryngeal edema

* |nability to deal with respiratory secretions

» Difficult or proloned weaning

e 2 or more comorbilidies

 Maechanical ventilation for more than 7 days

e Randomize to HFNC or NIV for 24 hours
NIV HENC NIV HFNC

* Primary endpoints
* Reintubation within 72 hours Hernandez G, et al. JAMA 2016



Effect of Postextubation HFNC vs NIV on Reintubation and
Postextubation Respiratory Failure in High-Risk Patients: A
Randomized Clinical Trial

604 patients from 3 centers in Spain

Time to reintubation . Time to mortality
25+ 7
HFNC
High-flow oxygen therapy
20+ 204
R High-flow oxygen therapy
3 NIV 2
S 154 8 154
il o
= ) ) ) o =
< Noninvasive mechanical ventilation v
% 10+ _J_.-lr § 107 Noninvasive mechanical ventilation
o _,J'r_ =
o S
5 J_IJJ 51 __I_
0 il T T 1 0 — J T T !
0 24 48 72 0 7 14 21 28

Hours After Extubation 72 hrs Days After Extubation 28 days

HFNC is non-inferior to NIV for preventing

reintubation in high risk population Hernandez G, et al. JAMA 2016



Effect of Postextubation HFNC vs NIV on Reintubation JAM A
and Postextubation Respiratory Failure in High-Risk
Patients: A Randomized Clinical Trial

Randomized clinical trial in 3 ICUs in Spain HFEN or NIV 24 hrs after extubation

NIV Absolute difference
between groups (95% CI)

Median time to reintubation, 21.5 26.5
hr (IQR) (10 to 47) (14 to 39) -5(-34to 24)

Reintubations due to
hypercapnic respiratory
failure, n (%)

Q. 5%) (2%) p =063

Median ICU length of stay,
days (IQR)

Adverse events requiring
treatment discontinuation
for >18 hr, n (%)

Hernandez G, et al. JAI\/Igé 2016



Effect of postextubation NIV with active humidification vs HFNC
on reintubation in patients at very high risk for extubation
failure: a randomized trial

Prospective RCTin 2 ICUs  s/p MV with 24 risk factor NIV vs. HFNC > 48 hrs 15t endpoint: reintubate in 7 days

NIV(n=92) HFNC(n=90) NIV(n=92) HFNC (n=90)

Age, mean (SD), y 60.9 (14.3) 59.9 (15.4) High-risk factors for reintubation, no (%)
Men, n (%) 67 (72.8) 50 (55.6) Age>65y 42 (45.7) 41 (45.6)
APACHE Il at ICU admission, median (IQR)? 19(16.3-24) 19 (15-23) Heart failure as primary indication for MV 25(27.2) 6(6.7)
Length of MV before extubation, median 45 (2-9) 5.5 (2-10) COPD 28 (30.4) 14 (15.6)
(IQR), days APACHE I > 12 on extubation day? 53 (57.6) 56 (62.2)
Diagnosis at admission® Body mass index > 30° 49 (53.3) 46 (51.1)
Respiratory primary failure 59 (64.8) 49 (54.4) Airway patency problems 33(359) 31(344)
SARS COVID-19f 12 (13.1) 15 (16.7) Inability to deal with respiratory secretions 31 (33.7) 47 (52.2)
Hermnodynamic failure 53(57.6) 57 (63.3) Difficult or prolonged weaning® 60 (66.7) 59 (64.1)
Neurologic failure 44 (47 8) 57 (63.3) > 2 comorbidities 75(81.5) 61 (67.8)
Trauma 15 (]6.3) 15 (1 6.7) Prelonged MV 36 (39.1) 43 (47.8)
Surgical 19 (20.7) 28 (31.1) Hypercapnia at the end of the SBT 47 (51.1) 27 (30)
High-risk factors, median (IQR) 5 (4-6) 4 (4-6)

Hernandez G, et al. ICM 2022



Effect of postextubation NIV with active humidification vs HFNC
on reintubation in patients at very high risk for extubation
failure: a randomized trial

Prospective RCTin 2 ICUs  s/p MV with >4 risk factor NIV vs. HFNC 2 48 hrs 1%t endpoint: reintubate in 7 days

NIV(n=92) HFNC(n=90) Difference between groups (95%Cl), p

Free of reintubation

o

Primary outcome, n (%) —~ =

p 4
All-cause reintubation 21(228) 35(389) —16.0(=292t0 -03),p=0.019 c o , o

_g Noninvasive mechanical ventilation % %
Secondary outcomes 8 4] NIV

E M~
Postextubation respiratory failure, n (%) 40 (43.5) 40 (44.4) —09(-154-135),p=0.89% 5 High-flow oxygen therapy x_H_\_L
Ventilator-associated tracheobronchitis, n (% 0 (0) 1(1.1) —1.1(=33-1.1),p=0495 E HFNC
Sepsis, n (%) 4(43) 333) 1(=55-76),p=1.000 £ 81

o
Multiorgan failure, n (%) 3(33) 2(22) 1 (—45-6.6), p=1.000 §
ICU mortality, n (%) 12 (13) 4(44) 9.7 (=1.1-187), p=0356 E 0 -
Intolerance to therapy, n (% 19(20.7 8(89 11.7(16-21.9),p=0.026 3 .

' py, n (%) (20.7) (89) ( )P ﬁ NIV Superlor
Nasal discomfort, n (%) 18(19.6) 6 (6.7) 129(3.3-225),p=0010 S
Facial skin ulcer, n (%) 4(43) 0(0) 43(0.1-8.5), p=0.045 °1 : : : :
0 42 84 126 168

Exploratory outcomes Hours After Extubation
Reintubation rate at 5 d, n (%) 21(233) 26 (28.3) 0.321
Time to reintubation at 5 d, median (IQR), h 27 (6-47) 10 (6.5-28) 0.029 35

Hernandez G, et al. ICM 2022



High-flow nasal oxygen cannula vs. noninvasive mechanical ventilation
to prevent reintubation in sepsis: a randomized controlled trial

Single center RCT in Thailand  Sepsis/septic shock with MV >48 hr  HFNC (n=112) vs. NIV (n=110)

Subgroup Analysis of Reintubation at 72 Hours

1t endpoint: reintubation in 72 hrs Subgroup HPNG (Nal12) NIV (Nm110) Relative risk (95% CI)

N with event/total N of patients (%)

Age :
Age <65 years 8/52 (15.4) 7/52 (13.5) 1.08 (0.61-1.93)
Age >65 years 12/60 (20.0) 13/58 (22.4) 0.93 (0.61-1.43)

Source of infection

Duration of intubation

9

<

§ Pneumonia 13/65 (20.0) 18/75 (24.0) — 0.90 (0.64-1.28)
g Non-pneumonia 7/47 (14.9) 2/35 (5.7) u > 2.03 (0.58-7.09)
.g Cause of intubation

E Shock related respiratory failure 12/64 (18.8) 9/61 (14.8) 1.17 (0.69-1.98)
£ Hypoxic respiratory failure 7/39 (17.9) 10/45 (22.2) e = N 0.89 (0.56-1.41)
i Hypercapnic respiratory failure 1/9 (11.1) 1/4 (25.0) 0.55 (0.10-2.95)
=

Q2

=

@®

o

<7 days 1575 (20.0)  8/67 (11.9) | 1.43 (0.79-2.57)
0 >7 days 5/37 (13.5) 12/43 (27.9) —a—1 0.70 (0.47-1.04)
T T T T T T
0 12 24 36 48 60 72 Weaning method
Hours from Extubation Pressure support 13/76 (17.1)  14/86 (16.3) —M 1.03 (0.69-1.53)
T-piece 7/36 (19.4) 6/24 (25) - om | 0.83 (0.42-1.66)

No. at risk

Body mass index, kg/m?

NIV 110 104 %9 97 93 92 %0 Body mass index < 30 kg/m? 16/100 (16.0)  19/95 (20.0) 0.88 (0.62-1.24)
HFNC 112 105 100 99 9 95 92 Body mass index < 30 kg/m? 4/12 (33.3) 1/15 (6.7) 3.18 (0.54-18.89)

HFNC Better 0 < 1.0 > 5.0 NIV Better

Tongyoo S et al., Annals of Intensive Care 2023



Effect of Postextubation HFNO With NIV vs HFNO Alone on Reintubation
Among Patients at High Risk of Extubation Failure: A Randomized Clinical

Trial

POPULATION INTERVENTION

e

s AR

Ibl me/n;randomized\
W gl\Patients analyzed//

425 Men 216 Women ———\

e
(5D

ok : 306 342
Adults at high risk of failure _ i
to extubate, ie, older than High-flow nasal High-flow nasal
65 years or with an underlying oxygen alone oxygen with NIV
cardiac or respiratory disease High-flow nasal oxygen High-flow nasal oxygen
alone for at least 48 hours with NIV with a first session
Mean age: 70 years with a flow of 50 L/min >4 hours and minimal duration

212 hours/day within 48 hours

LOCATIONS
30

ICUs in France

PRIMARY OUTCOME

Proportion of patients reintubated at day 7

Thille AW, et al. JAMA 2019

FINDINGS

Reintubation rate at day 7

High-flow nasal High-flow nasal
oxygen alone oxygen with NIV

55 of 302 patients 40 of 339 patients

182%: | (11.8%!

‘
]
! J
' '
' '
A} ' ) !
' \ ’ . . '
' ' . . )
. ¢ . ¢
. ¢ . ¢
. ¢ 3 ¢
. ¢ N ’
R " . v
~ ’ N ’

Between-group difference,

-6.4%

(95% Cl, -12.0% to -0.9%)

© AMA
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Noninvasive respiratory support following extubation in critically ill
adults: a systematic review and network meta-analysis

6806 cases from 36 RCTs NIPPV vs. HFNC vs. HENC+NIV vs. 02 Fernando SM, et al. ICM 2022
Comparison Network odds Number needed to treat GRADE
A Re-intubation e Re-intubate ratio (95% Cl)
NIPPV vs conventional oxygen 0.65 (0.52-0.82) 20 (13 to 45) Moderate®
6 8 HFNC vs conventional oxygen 0.63 (0.45-0.87) 26 (15to0 102) Moderate®
B NIPPV vs HFNC 104 (078-138) \ig N/A Low?®
HFENC 4 NIPPV vs conventional oxygen 0.38 (0.19-0.74) 10 (6 to 50) Moderate?
e Oxygen Therapy B HFNC +NIPPV vs NIPPV 058 (03-1.11) NS N/A Low?®
1 - HFNC + NIPPV vs HFENC 0.6 (0.33-1.08) NS NA Low?®?
e i Network odds ratio Absolute risk difference |
= Retaliy NG Mortality NIPPV vs conventional oxygen 0.8 (0.61-1.04) —165(—3811t00.5) Moderate®
HFNC vs conventional oxygen 0.9 (0.66-1.24) —029(—=158t0 1.01) Low?
¢ ° »NIPPV vs HFNC 0.89(069-1.13) NS — 137 (= 3.471t00.72) Moderate®
HFNC + NIPPV vs conventional oxygen 0.95 (0.56-1.62) 041 (— 53610 6.18) Low?®
_ M) HFNC + NIPPV vs NIPPV 1.19(0.73-195) NS 2.07 (- 393 t0 8.07) Low?
. Oxygen Threpy M) HFNC 4 NIPPV vs HFNC 105(069-162) N§ 0.7 (— 493 10 6.33) Low?
1
T f— No difference in subgroups. Prophylaxis is better than rescue 38




Effect of NIV after extubation in critically ill patients with obesity in
France: a multicentre, unblinded, pragmatic randomised clinical trial

RCT, 39 ICUs in France NIV alternate with HFNC/COT (n=466) vs. Oxygen group: (HFNC, n=234 or COT, n=239)

NIVgroup  Oxygentherapy Relativerisk (95%Cl)  pvalue
(n=490) group (n=491)

15t endpoint: 3 days treatment failure-reintubate, switch, discontinue N=981
A Cumulative incidence of treatment failure within 3 days after intention-to-treat analysis
L e Treatment fail: ITT
g% 30 HR0-48 (95% C1036-0-64); p<0-001
5 58 257
£%5 54 P<0.001* . ]
g5 O Primary outcome: treatment failure
£% 2 7
g2 Reintubation within 3 days after extubation
E
: 3 % 4 % Switch tothe other study treatment*
B Cumulative incidence of reintubation within 3 days after intention- to-treat analysis Premature dlSCOﬂtIﬂU&tIOﬂ Of StUdytreatmentT
25 1997 HR080 (95% C10.55-1:18); p=026 Reintubate: ITT
£% ™1 p=0.26 Bxploratoryf
‘45 % 15— ' N ' . .
? 3 Reintubation within 7 days after extubation
B 10 ;
cg ICU mortality
EE 5
v 0 24 48 72

06(1%)  130(26%) % 043(031to060) <0001
48 (10%) 59(12%) NS 080(053t0119) 0:26
0 67(14%) ** 00064 (0:0004t00-10)  <0-0001
18 (4%) 4(1%) 42(15t0124) 0002

08/489(14%)  77/490(16%) 087 (061t01:23) 094
29/486.(6%)  31/490(6%)  0:94(056t0158) 094

De Jong A, et al. Lancet Resp Med&2023
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Group

Humidified NIV versus High-Flow Therapy to Prevent Reintubation
in Patients with Obesity: A Randomized Clinical Trial

RCT in 2 ICUs in Spain  BMI >30 + <3 risk factors NIV vs. HFNC > 48 hrs 15t endpoint: reintubate in 7 days

Kaplan-Meier Curves for Time to Reintubation

Group t HFNC =+ NIV

Variable HFNC (n=72) NIV (n=72) P Value
Primary outcome
All-cause reintubation within the first 7.d, n (%) 24 (33.3) 17 (23.6) 0.268

Secondary outcomes

Postextubation respiratory failure, n (%) 24 (33.3) 28 (38.9) 0.603

P=0.16 Hospital LOS, median (25th-75th percentile), d 22.5 (10.0-40.5) 28.5 (19.0-38.5) 0.066

ICU LOS, median (25th-75th percentile), d 6.5 (3-17) 11 (6-20) 0.022

: = = = = e ICU mortality, n (%) 8 (11.1) 10 (13.9) 0.801
e o Rewiltbialion: (ioins) Hospital mortality, n (%) 8 (11.1) 10 (13.9) 0.801

R— Intolerance to therapy, n (%) 3 (4 2) 11 (15.3) 0.049
AP v Facial skin ulcer, n (%) 0(0) 2 (2.8) 0.476

NIV 79 AQ ] ~ |
we 1 [ £ 00O 09 60
T T T T

0 24 48 72 96 120 144 168
Time to Reintubation (hours)

Hernandez G, et al. AJRCCM 2025



Noninvasive respiratory support following extubation in critically ill
adults with obesity: a systematic review and network meta-analysis

1993 cases from 7 RCTs

HFNC

Reintubation

HFNC

Mortality

Conventional oxygen therapy

NIV

NIV

NIV vs. HFNC vs. NIV/HFNC vs. COT

D7
reintubate

HFNC + NIV

D28
mortality

HFNC + NIV

15t endpoint: reintubation in 7 days

Comparison Network risk ratio p-value Number needed to treat  Grade
(95% Q)
NIV vs COT 0.45 (0.23; 0.88) 0.02 11 (8-50) Moderate®
HFNC vs COT 0.79 (0.40; 1.59) 0.51 NA Low™”
» NIV vs HFNC 0.57 (0.32; 1.02) 006 g NA Very low™™
NIV + HFNC vs COT 0.36 (0.16; 0.82) 0.01 10 (7-33) Moderate®
NIV + HFNC vs NIV 0.80 (0.38; 1.72) 0.57 NA Very low™*
* NIV + HFNC vs HFNC 0.46 (0.23; 0.90) 0.02 *% 14 (10-77) Moderate®
Comparison Network risk ratio p-value Number needed Grade
(95% CI) to treat
NIV vs COT 0.41 (0.13; 1.25) 0.12 NA Low™"
HFNC vs COT 1.32 (0.43; 4.10) 0.63 NA Very low™>*
) NIV vs HFNC 0.31 (0.13; 0.74) <0.01 %% 15 (12-40) Low™
NIV + HFNC vs COT 0.40 (0.11; 1.43) 0.16 NA Low™"
NIV + HFNC vs NIV 0.97 (0.29; 3.19) 0.96 NA Very low™"
* NIV + HFNC vs HFNC 0.30 (0.10; 0.89) 0.03 ** 15 (11-90) Moderate®

Pensier J, et al. eCIinicaIMediLc”ine 2025




ERS Clinical Practice Guidelines: high-flow
nasal cannula in acute respiratory failure

PICO question 7: Should HFNC or NIV be used in nonsurgical patients after extubation?
Recommendation 7

We suggest the use of NIV over HFNC after extubation for patients at high risk of extubation failure unless
there are relative or absolute contraindications to NIV (conditional recommendation, moderate certainty
of evidence).

Justification

HFNC appears to result in small, but probably clinically important increased risk of reintubation (~4%)
compared to NIV in nonsurgical patients at high risk of extubation failure. However, compared to NIV,
HFNC slightly improves patient comfort. Therefore, in patients who are intolerant or have
contraindications to NIV, HFNC may be an alternative to NIV for preventing post-extubation respiratory
failure. NIV interspaced with HFNC breaks between NIV sessions is a strategy that may be effective to
further improve oxygenation and reduce post-extubation respiratory failure by gaining the benefits of NIV,
with increased comfort from HFNC [113]. The task force judges that the large majority of the patients
would value avoiding reintubation over the increased comfort of HFNC, and, thus, in patients without any
contraindications, NIV would generally be preferred. There is limited evidence related to costs for both

NIV and HFNC, and these are likely to vary between centres.
Oczkowski S, et al. Eur RespirJ . 2022. -
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Mucus score

20 7

15 1

10

Impact of long-term high-flow nasal therapy on mucus plugs in
patients with bronchiectasis

20 bronchiectasis cases

Median difference
(95% ClI): -2 (-4 to -0)

p=0.0221
\
Median change Median change
from baseline from baseline
(95% Cl): (95% Cl):
+0 (-1to+1) -2 (-5t0-0)
p>0.9999 p=0.0156
—_—
A A A A
mal &
e 4| P

T T
Baseline 12 months

T
Baseline 12 months

Lung with mucus plug

Control (n=10)

10 with home HFNC vs. 10 without HFNC

Median difference
(95% Cl): -1 (-2 to -0)

p=0.0061
I \
Median change Median change
from baseline from baseline
(95% Cl): (95% Cl):
+0 (-0to +0) -1(-2to-0)
p>0.9999 p=0.0156
—k— —§-
T T T
Baseline 12 months Baseline 12 months
HFNT (n=10)

Chest CT before and after 12 months

12 months

Baseline

Crimi C, et al. ERJ Open Research 2025



An Index Combining Respiratory Rate and Oxygenation to
Predict Outcome of Nasal High-Flow Therapy

ROK index = > 021102 4 88
Respiratory Rate ®
A
Survival proportions according to ROX
index at 2h of HFNC
E 100 4 —®— ROX = 4.88
[ ROX < 4.88
1 80 \\%\;
2 F o0
2HROX €=
o 40 p=0.02
g 2
=
< (0] T T T 1
o] 4 8 12 16
Length of HFNC therapy (days)
B
Survival proportions according to ROX
index at 6h of HFNC
E 100 ~ —e— ROX = 4.88
_.?Iz~ 80
6H ROX ZZ°° °
==
o 40
g 2
g _
&)
0]

(o] 4 8 12 16
Length of HFNC therapy (days)

2-yr multicenter prospective observational study

patients with pneumonia treated with HFNC

Table 3. Diagnostic Accuracy of Different Respiratory Variables at Different Time
Points of Need for MV in Patients Treated with HFNC in the Validation Cohort

Variable Time AUROC 95% ClI P Value
ROX index Prior to HFNC 0.659 0.566-0.751 0.001
2h 0.679 0.594-0.763 <0.001
6h 0.703 0.616-0.790 <0.001
12h 0.752 0.664-0.840 <0.001
18 h 0.755 0.662-0.847 <(0.001
24 h 0.801 0.709-0.893 <0.001
C
Survival proportions according to ROX
index at 12h of HFNC
S 100 - —e— ROX = 4.88
§ P < 0.001 ROX < 4.88
' 80 -
= __ 0%
£ = oo 12H ROX
;:_; = 404
3
(o] T T T ]
0] 4 8 12 16

Length of HFNC therapy (days)

ROX can identify patients with risk for intubation

Roca O, et al. AIRCCM 2019



ROX at 2h > <2.85-4.87 > Increase support and re-evaluate in 30 min »  AROX >
» =0.5
> >4.88 » Continue monitoring |« !
ROX at 6h » 3.47-4.87 » Increase support and re-evaluate in 30 min »  AROX >
» =205
> >4.88 Continue monitoring |« !
ROX at 12h » 3.85-4.87 > Increase support and re-evaluate in 30 min »  AROX >
» =20.5
> >4.88 » Continue monitoring < ]

Close monitoring still required in patients with ROX > 4.88 Ricard ID, et al. ICM 2020



High Flow Nasal Cannula

Advanced/Research

Flow Rate
Set the highest tolerated -

Best expressed as €77 p
Flow \ ~ /
Peak tidal inspiratory flow (PTIF)

Desirable range 1 - 1.7 N I~
PTIF in AHRF ~ 30 L/min \

Esophageal pressure
\ ! « |set FiO N\ SN

FiOz ’}.\4”’

- { _PTE

Titrate for SpO, targets -~ ~ AN L

'
~
FiO
[ ————————

88-92% (hypercapnic) HEEAS Pa0,/ FiO,

Hoom—

92-96% (hypoxemic) / \ 1 CO, wash-out

Close monitoring
with dynamic
assessment of PaCco,

Temperature / ‘

Choose the highest tolerated =~ — + - - _ _ _ g
~ 7 -
based on comfort Y Ry 1 Comfort

physiology!! I

SpOz/ﬁCh

S TR C D

! 7 ~
! / S
Type of nasal e s
e Oor nasal prongs /- ~
ypP P g v £ 4 Humidification
Larger size for hypoxemic patients
Asymmetrical prongs for those with higher @@
respiratory drive

Roca O, et al. ICM 2024

Respiratory rate
Accesory muscles use
Dyspnea

Comfort
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The Take Away......

* Both HFNC and NIV provide non-invasive ventilatory support
* Pros of HFNC: constant FiO2, small PEEP, reduce WOB, lower risk of P-SILI, comfort

* Pros of NIV: reliable PEEP with alveolar recruitment, muscle unloading, reduce LV
afterload

* ERS 2022 guidelines

« Recommend HFNC over NIV in acute hypoxemic respiratory failure
« Recommend NIV over HENC in high-risk post extubation patients
 Clinical data are controversial

 HFNC can be used as a “bridge” therapy

* Prevention is always better than rescue

* NIV alternate with HFNC may offer benefits

* Frequent evaluation after applying HFNC is important: never delay intubation






Physiological Comparison of High-Flow Nasal
Cannula and Helmet Noninvasive Ventilation in
Acute Hypoxemic Respiratory Failure

15 hypoxiemic pt with PF ratio<200  Helmet NIV (PEEP >10, PS 10-15) vs. HFNC (50L/min) Randomize crossover

Oxygenation PaCO,
p<0.001 p=0.94
500 - 50 1
p=0.001 p=0.61 i '
450 1 Iy a— T Inspiratory effort Dynamic transpulmonary
w{ S P 41 B Respiratory rate Dyspnea p=0.001 driving pressure
B 350 1 p=0.027 p=0.002 50 - 50 - p=0.11
£ 10 . ]
300 4 s e,
& . 40+ _ 40 |
,Q 250 7 % 1 O(\I
%200~ 6 - ESO— EBO-
S 1501 2 G
o 4 4 E 20 - I__', 20
100 4 % ] D(.
50 2 10 10
0 T T T 20 T T T T T 0 T =4 0 T T 0 T T
Face HFNC Helmet Face HFNC  Helmet HFNG  Helmet NIV HENG  Helmet NIV HFNC Helmet NIV HFNC Helmet NIV
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Effect of Helmet Noninvasive Ventilation vs High-Flow Nasal Oxygen
on Days Free of Respiratory Support in Patients With COVID-19 and

Moderate to Severe Hypoxemic Respiratory Failure

110 COVID patients with PF ratio <200 Helmet NIV (PEEP >10, PS 10-12) vs. HFNC (60L/min)

Figure 3. Cumulative Incidence of Intubation Over Time in the Helmet
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Effect of Postextubation High-Flow Nasal Cannula vs JAM A
Noninvasive Ventilation on Reintubation and
Postextubation Respiratory Failure in High-Risk Patients

Randomized clinical trial in 3 ICUs in Spain HFEN or NIV 24 hrs after extubation

NIV Absolute difference
between groups (95% CI)

Median time to reintubation, 21.5 26.5
hr (IQR) (10 to 47) (14 to 39) -5(-34to 24)

Reintubations due to
hypercapnic respiratory
failure, n (%)

Q. 5%) (2%) p =063

Median ICU length of stay,
days (IQR)

Adverse events requiring
treatment discontinuation
for >18 hr, n (%)

Hernandez G, et al. JAI\/!E@ 2016



Asymmetrical nasal high flow ventilation improves clearance of CO2
from the anatomical dead space and increases positive airway pressure
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Lower risk of P-SILI in HFNC vs. NIV-helmet

Inspiratory effort Dynamic transpulmonary driving pressure
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P-SILI: patient self-inflicted lung injury Grieco DL, et al. AJRCCM 2019



ESICM guidelines on acute respiratory distress syndrome:
definition, phenotyping and respiratory support strategies

e Question 3.2: In non-mechanically ventilated patients with AHRF not due to
cardiogenic pulmonary edema or acute exacerbation of COPD, does HFNO
compared to non-invasive ventilation reduce mortality or intubation?

e Recommendation 3.2:

* We are unable to make a recommendation for or against the use of HFNO compared
to continuous positive airway pressure (CPAP)/NIV to reduce intubation or mortality
in the treatment of unselected patients with acute hypoxemic respiratory failure not
due to cardiogenic pulmonary edema or acute exacerbation of COPD.

* We suggest that CPAP/NIV can be considered instead of HFNO for the treatment of
AHRF due to COVID-19 to reduce the risk of intubation (weak recommendation, high
level of evidence), but no recommendation can be made for whether CPAP/NIV can
decrease mortality compared to HFNO in COVID-19.

Grasselli G, et al. ICM 2023



FLORALI vs. RENOVATE
310 485

Case number

I

Casenumber

m Pa02 <300 in >10L 02 Sp0O2 <90 or Pa02<60
m Neutropenia Immunocompromised
Multicenter, RCT Multicenter, RCT, non-inferior (10% margin)
Intubation in 28 days Intubate/death in 7 days
m Mean 156 (77% <200) Median 191-194

28 2631

Severity  |[HSIEPL SAPS IlI: 60

80% Not reported

Target volume 7-10ml/kg Target volume 6-9ml/kg
>2 days HFNC 2 days/NIV 1 day
Outcome |

28 days: 38% vs. 50%** 7 days: 31% vs. 29%

11% vs. 25% 24.5% vs. 28.4%

12% vs. 23% 29.7% vs. 33.9%

24 days vs. 19 days Median: 28 das vs. 28 days
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HFNC decrease inspiratory efforts and P-SILI
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