IREROBIHRETFHICHITD

High-Flow Nasal Cannula

2016 5.117
AR A T EET> Y —
=X T’E,:':




ZNE [DF 3%

Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Postextubation High-Flow Nasal Cannula
vs Conventional Oxygen Therapy on Reintubation
in Low-Risk Patients

A Randomized Clinical Trial

Gonzalo Hernandez, MD, PhD; Concepcién Vaquero, MD; Paloma Gonzalez, MD; Carles Subira, MD; Fernando Frutos-Vivar, MD;
Gemma Rialp, MD; Cesar Laborda, MD; Laura Colinas, MD; Rafael Cuena, MD; Rafael Ferndndez, MD, PhD

JAMA. 2016315 (13) :1354-1361.



High flow Oxygen Nasal Cannula

451X
- EmEDSIEIR =
* b[l/ﬂ]l b[luj_
=>iRHREITY 75> AUP
- R RIFEREZ LIRS
- B DPEEPZNMTBEHND
- QOL 7=+
> PERENOJEE

)drﬂ




HFNCODAIE D F

SRS

B _ AR ZRIMAEDIR VR EMFINAEERE (CHLVT. HENC
(IANPPV - D T A ANX R D EHEESR(ISIEVIIRLH. 90H7E

3
[ERYEY MR N Engl J Med. 2015 Jun 4:;372(23) :2185-

apnoeic oxygenation
HFFM (High-F low Face Mask) ELEE UL

CIEEEZRA{L (lowest

desaturation) ZFF5L7du) Intensive Care Med. 2015 Sep;41(9) :1538-
Difficult airwayBEDFMIMEHFOIFE THMRELRILD

2 Z B ETORR 145
AInge=

Anaesthesia. 2015 Mar;70(3) :323-

DRI EIMMNER BB OMFIRAEFES

ER(IBiPAPEEER U

/J\
CIEE%E JAMA. 2015 Jun 16;313(23) :2331-9



e NEW ENGLAN D
JOURNAL of MEDICINE

ESTABLISHED IN 1812 JUNE 4, 2015 VOL. 372 NO. 23

High-Flow Oxygen through Nasal Cannula in Acute Hypoxemic
Respiratory Failure

Jean-Pierre Frat, M.D., Arnaud W. Thille, M.D., Ph.D., Alain Mercat, M.D., Ph.D., Christophe Girault, M.D., Ph.D.,
Stéphanie Ragot, Pharm.D., Ph.D., Sébastien Perbet, M.D., Gwénael Prat, M.D., Thierry Boulain, M.D.,

Elise Morawiec, M.D., Alice Cottereau, M.D., Jérbme Devaquet, M.D., Saad Nseir, M.D., Ph.D., Keyvan Razazi, M.D.,
Jean-Paul Mira, M.D,, Ph.D,, Laurent Argaud, M.D., Ph.D., Jean-Charles Chakarian, M.D., Jean-Damien Ricard, M.D., Ph.D.,
Xavier Wittebole, M.D., Stéphanie Chevalier, M.D., Alexandre Herbland, M.D., Muriel Fartoukh, M.D., Ph.D.,
Jean-Michel Constantin, M.D., Ph.D., Jean-Marie Tonnelier, M.D., Marc Pierrot, M.D., Armelle Mathonnet, M.D.,
Gaétan Béduneau, M.D., Céline Delétage-Métreau, Ph.D., Jean-Christophe M. Richard, M.D., Ph.D.,,

Laurent Brochard, M.D., and René Robert, M.D., Ph.D., for the FLORALI Study Group and the REVA Network*

SEMFINAZE (IXT 9 DHFNC




Qutcome

Intubation at day 28
Overall population

Mo. of patients

% of patients (95% ClI)
Death

In ICU
Unadjusted analysis
No. of patients
% of patients (95% CI)
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Fig. 1. The balance between respiratory loads and demands de-
termine the need for mechanical ventilatory support. C,, = com-
pliance of the lungs and thorax. R,, = airway resistance. V, =
alveolar ventilation. Va0, = carbon dioxide production. Vo, = 0x-
ygen consumption. Vp = dead-space volume.
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Study NPPV Control Risk Ratio (random) Weight Risk Ratio (random)
or Subcategory (nIN) {nIN) 86% CI (%) (95% CI)
01 Reintubation rates
Nava et al (2005) 4/48 12749 - 32.71 0.34 [0.12, 0.98)
Ferrer et al (2006) 9/79 18/83 —8 67.29 0.53 [0.25, 1.10]
Subtotal (95% CI) 127 132 - 100.00 0.46 [0.25, 0.84)
Total events: 13 (NPPV), M(Cumd}
= » =
Test for overal effect: z-z.ﬁd(P-umJ
02 ICU mortaity rates
Nava et al (2005) 3/48 9/49 —a—t 58.08 0.34 [0.10, 1.18)
Ferrer et al (2006) 2/79 12/83 —a— 41.92 0.18 [0.04, 0.76)
Subtotal (35% CI) 127 132 ol 100.00 0.26 [0.10, 0.66)
Total events: 5 (NPPV), 21
Test for heterogenety: Chi" =047, df =1 (P = 0.49),FF = 0%
Test for overal effect Z = 280 (P = 0.005)
03 Hospital mortaity rates
Nava et al (2005) 6/48 9/49 e 1 30.71 0.68 [0.26, 1.77)
Ferrer et al (2006) 13/79 19/83 ﬁ- €9.29 0.72 [0.38, 1.36)
Subtotal (95% C1) 127 132 100.00 0.71 [0.42, 1.20]
Total events: 18 (NPPV), 28 (Control)
Test for heterogenety: Chi* = 0.01, df =1 (P = 0.93), I = 0%
Test for overall effeck Z=1.29(P=0.20)
0.01 041 1 10 100
Favors NPPV Favors Control
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Table 2. Need for Ventilatory Support during the 48-Hour Study Period

Control Group NHF
(n = 52) (n = 53) P Value

Noninvasive ventilation, n (%) 8 (15.4) 2 (3.8) 0.042
Endotracheal intubation, n (%) 11 (21.2) 2 (3.8) 0.005
Cause of endotracheal intubation
Hypercapnia with respiratory 0 0 N/A
acidosis, n (%)
Changes in mental status, n (%) 1(1.9) 1(1.9) 0.989
Oxygen desaturation or hypoxia, n (%) 6 (11.5) 1(1.9) 0.047
Unbearable dyspnea with respiratory 4 (7.7) 1(1.9) 0.162
muscle failure, n (%)
Persistent hypotension, n (%) 2 (3.8) 0 0.149
Inability to clear secretions, n (%) 6 (11.5) 1(1.9) 0.047

Definition of abbreviation: NHF = nasal high-flow oxygen therapy.
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Interventions
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Secondary Outcome
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Statistical analysis
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Results

Figure 1. Flow of Participants in a Study of Postextubation High-Flow Nasal Cannula Oxygen Therapy

and Reintubation in Low-Risk Patients

10347 Patients screened

> 8608 Excluded (not weanable)

1739 Receiving mechanical ventilation
>12 h assessed for eligibility using
spontaneous breathing test
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938 High risk for reintubation
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breathing trial
103 Do-not-resuscitate order
30 Noinformed consent
25 Unscheduled extubation
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527 Randomized
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Table 1. Patient Baseline Characteristics®

Oxygen Therapy, No. (%)

Diagnosis at Admission®

IS

UL UIRE
TN B TOFFEICZE (TR

o High-Flow Conventional Medical 175 (66.3) 196 (74.5)
' i::i::::(t;;], ; {r; {21'5:1] (l:;iilﬂ Respiratory primary failure 43 (16.3) 44 (16.7)
" Men 164 (62.1) 153 (58.2) ARDS' 105 e
APACHE Il at ICU admission, median (IQR)® 14 (9-16) 13 (9-17) e Ll el
APACHE Il at extubation, median (IQR)® 7 (6-9) 7 (5-9) SrE vt — 2(8)
Length of mechanical ventilation before 1(1-3) 2 (1-4) Alrway patency problem 103.9) 6(2.3)
extubation, median (IQR), d Other 15 (5.7) 15 (5.7)
Corticosteroids =12 h before extubation 6(2.7) 71(3.2) Nonrespiratory primary failure 132 (50) 152 (57.8)
Sl Cardiologic 21 (8) 21 (8)
Arterial hypertension 43 (16.3) 37 (14.1) Neurologic 69 (26.1) 86 (32.7)
Neurologic disease 20 (7.6) 34 (12.9) Other 42 (15.9) 45 (17.1)
Other respiratory disease 24 (9.1) 25 (9.5) Trauma 44 (16.7) 39 (14.8)
Heart disease 20 (7.6) 23 (8.7) ) o
Traumatic brain injury 31(11.7) 17 (6.5)
Cancer 23 (8.7) 18 (6.8) —
Body mass index >25¢ 21 (8) 14 (5.3) ke el Sl LD,
Diabetes mellitus 16 (6.1) 14 (5.3) Scheduled surgery 45 (17) 35(13.3)
T " 11 (4.2) 9 (3.4) Urgent surgery 86 (32.6) 85 (32.3)
Mild COPD 8 (3) 5 (1.9) :ﬂIL};s::;:lSog]llc Variables From Spontaneous Breathing Trial Prior to Extubation,
Ll S S Pa0,:F10,, mm Hg 2725 237 (34)
Other comorbid conditions 15(5.7) 20 (7.6) Paco,, mm Hg 39 (2.4) 38 (2.9)
Arterial pH 7.4 (.3) 7.4 (.2)

HIE (FHFNCEE T LY (7.6% vs 12.9%)
SBFDGCSIE R

(13 [SD1]) vs (13 [SD1])




Oxygen Therapy Difference

High-Flow Conventional  Between Groups
Variable (n = 264) (n = 263) (95% Cl) PValue

' Primary Outcome

All-cause reintubation, No. (%) 13 (4.9) 32 (12.2) | 7.2 (2.5t0 12.2)' .0042

Figure 2. Kaplan-Meier Analysis of Time From Extubation l

to Reintubation
15, HFNCEF C I 025 REE D
HEEND Mo TEEs
1.5% vs 8. 7% (p=0.001)

10+
Conventional therapy

> High-flow therapy ﬁ*ﬁ%f%ﬁ)‘j <NNT1 4
(95%CI 8-40)
0“ T 1

T

0 24 48 72
Hours After Extubation

Reintubation, %

No. at risk
Conventional therapy 263 244 236 231
High-flow therapy 264 256 252 251




Oxygen Therapy Difference
High-Flow Conventional  Between Groups

Variable (n = 264) {n = 263) (955 CI) P Value
Secondary Outcomes
Postextubation respiratory failure, 22 (8.3) 38 (14.4) 6.1(0.7 to 11.5) .03° I It/
R o0 IRE 4&@@”&71 F(X
Respiratory infection, No. (31) 6(2.3) 13 (4.9) 2.7T(-0.6t06.2) .07
. . - " —_ /_] \F>
Ventilator-associated tracheobronchitis 3(1.1) 7(2.6) 1.5(-1.0 to 4.4) 22 Z ,LJ\ - / d\ (/ \
Ventilator-associated pneumonia 3(1.1) 6 (2.3) 1.2(-1.3t0 3.9) A1

Causes of postextubation respiratory
failure, Mo. (%)

Respiratory acidosis® 1(4.5) 4 (10.5)

Hypoxia® 7(31.8) 6 (15.8) vl |

Unbearable dyspnea 9 (40.9) 14 (28.9) 1o 'fm@t jj /g J Ij I\ jj A (j:
Decreased level of consciousness 2(9) 1] ZE;F- FEﬁ T‘\ E 1%\% 7— d\ L/

Inability to clear secretions 3 (13.6) 14 (36.8)

Reasons for reintubation, No. (%)
Respiratory causes for reintubation

Cardiorespiratory arrest 0 1(0.4) ﬁ}ﬁ O)f@ EE| EUT
Agitation 1(0.4 0 larand
Ingabilit;.- to clear secretions 0 — 5(1.9) }E 'fé 0) [Ia: [I&Z_ :_E

Hem.nd:pnamit ir'|'||:|airn'|_a~r|td 1(0.4) 1 (0.4) b DQL%@§§'=§7E¥_C‘§7 (I \

Persistent postextubation 2 (0.8) 16 (B)
respiratory failure

Monrespiratory causas for reintubation

Surgery 4(1.5) 6(2.3)

Low level of consciousness® 5(1.9) 3(11)
Sepsis, Mo. (%) 2(0.7 1(0.4) -0.4(-2.4 10 1.5) ol
Multiorgan failure, No. (%) 1(0.4) 1] -04(-21t01.1) .gg°
Time to reintubation, median (IQR), h 19(12to 28) 15(9t031) -4 (-54 to 46) B6°
ICU length of stay, median (IQR), d 6(2to8) 6(2to09) 0 (-10 to 24) 29
Hospital length of stay, 11 (6 to 15) 12 (6 to 16) 4(-28 to 32) .76

median (IQR), d

ICU mortality 3(L1) 3(L1) 0(-2.3w02.3) 99° ﬁ %%&O)%E AN,
Hospital martality 10 (3.8) 13 (5) 1.2 (-2.5 to 4.9) 042 27T O)n_,\ %_C HFNC=> =T A MEQ}

Adverse events, nasal mucosa 0 NA NA NA
and skin trauma



Table 3. Exploratory Outcomes and Between-Group Differences in Physiologic Variables

Oxygen Therapy

Difference

High-Flow Conventional Between Groups

(n = 264) (n = 263) (95% Cl) P Value
Exploratory Outcomes, No. (%)
|Respiratury-cau5es reintubation? 4 (1.5) 23 (8.7) 7.2(3.6t011.4) .001P |
Immediate postextubation stridor 2 (0.9) 9 (4.1) 2.7 (0.1t05.7) .04°
Laryngeal edema requiring 0 7(3.1) 2.7 (0.7 to 5.4) .001°
reintubation @
Physiologic Variables, Mean (SD)
IFu:!2 12 h after extubation 0.32 (0.08) 0.4 (0.09) -0.08 (-0.09 to -0.07) <.001¢ I
High-flow oxygen therapy 12 h 30.9 (7.6) NA NA NA
after extubation, L/min
Pao,:Fio,, mm Hg® 105 (32) 108 (34) -3 (-91to 3) 57
Paco,, mm Hg® 37 (8) 36 (6) 1(-0.2to 2.2) .84
Arterial pH® 7.37 (0.3) 7.4 (0.4) -0.3 (-0.09 to 0.03) 49
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http://emcrit.org/pulmcrit/pneumonia-bipap-secretions-and-hfnc-new-lessons-from-florali/
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