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Indications de la ventilation
non-invasive dans l'insuffisance
respiratoire aigue

e (Edeme aigu pulmonaire
 Exacerbation de BPCO

Bersten NEJM 1991, 325:1825-30
Brochard. NEJM 1995;333:8817-22
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OXYGEN
OxYGEN pLUS CPAP
VARIABLE (N=20 (N=19 P VaLuet
Intubation and mechanical 7 (35) 0 (0) (0.005 \ .
ventilation — no. (%) CEd eme a |gu
Stay in ICU (days)
All patients 2.7+2.0 1.2+0.4  0.006 I
Excluding 7 ventilated 1.7+0.8 —_ 0.066 pu | monalre
patients

cardiogénique

Hospital stay (days)

All patients 7.9+4.1 8.7+x8.3 0.68
Survivors only 8.9+3.6 9585 0.79
In-hospital deaths — no. (%) 4 (20) 2(10) 0.36
Predicted in-hospital 29+10  28z%11 —_

mortality (%)%

Bersten NEJM 1991; 325:1825-30
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VNI dans l'insuffisance respiratoire

Wysocki
Chest 1995
107:761-8

Confalonieri
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Martin
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161:807-13

Ferrer
Chest 2005
128:3916-24
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Andres Carrillo

> Carrillo Non-invasive ventilation in community-acquired
sumersindo Gonzalez-Diaz
Miguel Ferrer

pneumonia and severe acute respiratory failure
Maria Elena Martinez-Quintana

Antonia Lopez-Martinez
Noemi Llamas

Maravillas Alcazar
Antoni Torres

n=184, VNI premiere ligne
dont 102 IRA « de novo »

“De novo” ARF Previous cardiac or respiratory disease

NIV success NIV failure p value NIV success NIV failure p value
(n = 55) (n = 47) (n = 61) (n=21)

ICU mortality, n (%) 0 (0%) 34 (50%) <0.001 0 (0%) 12 (57%) <0.001

Hospital mortality, n (%) 5 (9%) 23 (49%) <0.001 5 (8%) 14 (67%) <0.001

Among intubated patients, n (%)* - 16 (40%) - - 12 (63%) -
P P

Mortalité élevée
apres eéchec de VNI

Carillo et al. Intensive Care Med 2012;38:458-66
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'oxygénothérapie nasale humidifiee et
réchauffée a haut débit (OHD)

Technique récente : 2006... (
Effets physiologiques : ‘\‘%
— FiO, élevée, jusqu’a 100%

— Pression positive dans les voies aériennes S

— Lavage espace mort

Impact clinique :

— Bonne tolérance

— Amélioration de l'oxygénation et des signes -—
de détresse respiratoire aigué -

Mais aucun essai clinique

Parke. BJA 2009; 103: 886-90

Roca. Resp Care 2010; 55: 408-13
Sztrimf. Int Care Med 2011; 37:1780-86
Frat et al. Resp Care 2014; oct 7
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Insuffisance respiratoire aigué hypoxémique
FR >25 ¢/min ; PaO,/FiO, <300,
PaCO, <45 mmHg

Information et recueil consentement
Randomisation et Stratification
antécédent Insuffisance cardiaque

/ l \

Oxygene Oxygéne VN\I/
Standard Haut-Débit Oxygerlre
Haut-Débit
Standard High-Flow NIV
oxygen oxygen Sp0O, 292%

Sp0, 292% Sp0, 292% avec VNI 28 h/j



FLORALI

Insuffisance respiratoire aigué
hypoxémique
FR >25 c¢/min ; Pa0,/FiO, <300,
PaCO, <45 mm Hg

FiO, determinée par un
analyseur d’oxygene
portable




FLORALI

Criteres d’Exclusion :
— Contre-indications a la VNI
— BPCO, Ins. Resp. chronique
— OAP
— choc
— Score de Glasgow <12 pts
— Indication a intubation urgente
— Neutropénie profonde (<500/mm?3)



Criteres prédéeterminés d’intubation

défaillance respiratoire”

v s:gnes de détresse resp/ratOIre persistant ou se majorant apres

—— a o~ 7

defalllance neurologlque défaillance hemodynamlque

e b

v pH <7,35,
v Sp02 <90% non expliquée par des problémes techniques,
v’ intolérance VNI, dépendance de la VNI > 12h

v’ trouble de la conscience v' PAS <90 mmHg, PAM <65 mmHg

v’ agitation v’ amines vasopressives,

FLORALI



FLORALI

Objectif primaire :
Taux d’intubation

Calcul effectif
N= 300 (100 patients/groupe)
0=0.05, 1-B=0.8

Hypothese: taux d’intubation
— dans groupe O, standard : 60%
— dans groupe OHD ou VNI/OHD : 40%



Essai FLORALI

Objectif primaire :
Taux d’intubation

Objectifs secondaires principaux:
* mortalité en réanimation et a J90
* nombre de jours sans ventilation a J28
* Durée de s€jour
* Complications

Analyse post-hoc de sous-groupe :
Taux d’intubation des patients avec PaO,:FiO, <200



19 528 patients were admitted to the ICUs in the study

period, Feb. 1, 2011-April 1, 2013

:

4777 with Acute Respiratory Failure

\ 4

Patients with ARF were excluded because:
155

NIV contraindications

1366 Acute on chronic lung disease

651

99

Cardiogenic pulmonary edema
For administrative reasons

v

2506 with Hypoxemic Acute Respiratory Failure

\4

180
96

476
647
582

Patients with AHRF were excluded because:

“do not intubate” order
neutropenia

urgent need for intubation

shock or coma Glasgow scale <12
hypercapnia (PaCO, >45 mmHg)

v

525 were eligible

.| 52 Patients refused to participate
"| 160 were not included for logistical reasons

\ 4

313 underwent randomization

v

3 Patients withdrew consent

\ 4

310 were included in the intention-to-treat analysis

And in the 90-day follow up

y

¥

94
Standard oxygen

group

106
High-Flow oxygen

group

110
NIV

group




Caractéristiques des patients

Standard oxygen High-Flow oxygen

Characteristics at inclusion Group Group N::‘l:;"l%l;p
(n=94) (n=106)
Age —yr 59+17 61+16 61+17
Male sex — no. (%) 63 (67.0) 75 (70.7) 74 (67.3)
Body-mass index 2615 2545 266
SAPS Il at inclusion 2419 2519 2719
SOFA 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. (%)
I 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)



Caractéristiques des patients (2)

Standard oxygen High-Flow
Characteristics at inclusion Group oxygen Group N(Ir\‘/ﬁrloou)p
(n=94) (n=106)
Clinical parameters
l Respiratory rate - breath/min 3246 336 337
Heart rate - beats/min 104+16 106+21 106+21
Systolic arterial pressure — mmHg 130422 127424 128421
Mean arterial pressure — mmHg 89+15 8717 86116
Arterial blood gas
pH 7.44+0.06 7.43+0.06 7.4310.06
| PaO, — mmHg 91433 85+31 90435
‘ FiO, 0.66%0.12 0.660.13 0.64+0.14
I Pa0,:FiO, ratio— mmHg 14653 13756 15062
PaCO, — mmHg 35+5 3616 34+6




Taux d’intubation

P=0.17

47 %

38 %

50 %

High-Flow oxygen group Standard oxygen group
(n=106) (n=94)

NIV group (n=110)



Mortalité en réanimation

P=0.01

19 %

11 %

25 %

High-Flow oxygen group Standard oxygen group
(n=106) (n=94)

NIV group (n=110)



Survie a J90

1.0
High-Flow Oxygen group
_‘_2“ 08 | Standard oxygen group
>
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v NIV group
I
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£ 02 _
O P=0.015 by log-rank test
0 I I I I I I

0 15 30 45 60 75 90
Days After Enroliment



Odds Ratio or Hazard Ratio (95% Cl)&

Standard Oxygen vs. NIV vs.
High-Flow Oxygen High-Flow Oxygen
Mortalité en réanimation —
no. (%)
1.85 2.55
Non ajustée (0.84-4.09) (1.21-5.35)
Ajustée
(pour PaO,, SAPS2 et 2.55 2.60
insuffisance cardiaque) (1.07-6.08) (1.20-5.63)
Mortalité a J90 — no. (%)
2.01 2.50
Non ajustée (1.01-3.99) (1.31-4.78)
Ajustée
(pour SAPS2 et insuffisance 2.36 2.33
cardiaque) (1.18-4.70) (1.22-4.47)

Effet délétere de la VNI vs OHD ?



Taux d’intubation chez les patients
avec PaO,/FiO, €200 (n=238)

P=0.009

58%
53%

35%

High Flow oxygen (74)  Standard oxygen (83) NIV (81)



Conclusion

Malgré I'labsence de différence sur le taux d’intubation entre
les groupes,

La mortalité des patients en IRA hypoxémique traités par
OHD est significativement plus basse comparativement aux
deux autres groupes de patients

Le taux d’intubation est significativement plus bas chez les
patients avec une hypoxémie sévere traités par OHD.

L'utilisation de la VNI doit étre prudente dans la prise en
charge de l'insuffisance respiratoire aigué hypoxémique.

Cependant il faut rester vigilant sur l'indication de I'OHD qui
concerne les patients mono-défaillants respiratoires.
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B mortality in intubated patients O intubation rate

P=0.16
1 '
49.1%
45.4% 50.0%
L 46.8%
30.0% 37.7%
High-Flow oxygen group (n=106) Standard oxygen group (n=94) NIV group (n=110)

Cumulative effects of fewer episodes of intubation and a
lower mortality in intubated patients in the High-Flow group




Benefits of High-Flow oxygen

High-Flow Standard oxygen NIV group

Secondary outcomes group group (n=91) P
(n=86) (n=74) Value
Respiratory patient-discomfort at H1- mm 29426 40%29 43429 <0.01
Grade of dyspnea at H1 <0.001
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 at H1 — cycles/min 2847 3147 3148 <0.01

Potential deleterious effect of NIV ?

High Tidal volume : 9.3 =3 ml/kg of predicted body weight




Reason for intubation (%)

M Respiratory failure (%), P=0,24
Circulatory failure (%), P=0,46
® Neurologic failure (%), P=0,91

74,1 % 73,1%

70,6 %

High-Flow oxygen group (n=106) Standard oxygen group (n=94) NIV group (n=110)



Odds Ratio or Hazard Ratio

Outcomes Study Group® (95% ClI)@
Standard NIV
High-Flow Oxygen Standard Oxygen NIV P Oxygen vs. VS.
Group Group Group Value High-Flow High-Flow
(N =106) (N =94) (N =110) T Oxygen Oxygen
ICU Stay
Length of ICU stay, assessed
at day 90 — days 0.57
Survivors 10.7£15.8 9.1+£11.7 11.0£11.6
Non-survivors 14.91£13.6 21.6£19.9 15.7£13.7
Complications during ICU-
stay
Cardiac dysrythmia — no.
(%) 11 (10.4) 16 (17.0) 17 (15.4) 0.35
Septic shock — no. (%) 19 (17.9) 26 (27.7) 34 (30.9) 0.08

Cardio-respiratory arrest —
no. (%) 5(4.7) 7(7.4) 6 (5.4) 0.70

Nosocomial pneumonia —
no. (%) 4 (3.8) 8 (8.5) 9(8.2) 0.32




