Parc
de Salut

MAR__

Barcelona

—
_U_ UNIVERSITAT
) POMPEU FABRA

Cotaboeaciin bemamedicans ée Soerte oon Ao P

e
8 "-‘“'-'.9/‘}
F

Oxigenoterapia d’alt flux  {=%%;

per canula nasal.

Una estrategia innovadora
per a un procediment tradicional
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Fisher & Paykel collabora amb el Grup de
Recerca en Patologia Critica (GREPAC) de I'IMIM,
donant suport a tasques d’investigacio.
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Evidencia?

ClinicalTrials.gov

A service of the 1. 5. National Institutes of Health
Developed by the Mational Library of Medicine

High flow nasal cannula
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Sistemes d’oxigenoterapia

Canula Mascz_alreta CNAFE / OAF
Nasal facial
Flux o cabal Fins 6 I/min | 15 1/min
FO, 0.25-04 | Fins1.0? Fins 1.0
e ., . . Alta
Humidificacio Baixa Mitjana (37°C 44mg/)

Alt Flux = Flux de gas subministrat > Flux Inspiratori del pacient en varis
Volums Minut




Com es toleren aquests fluxos?

CONDICIONAMENT DEL GAS INSPIRAT: HUMITAT i T2 OPTIMES

37°C 100% HR és I'tnic nivell d’humitat

- 32° C que no causa disfuncio a les vies
— NASO & ORO FARINGE adries.

— 31mg/L, 90% HR
A meés, optimitzara el transport

i 3? TEQAQUEA mucociliar i reduira el temps d’estada
_ 42mg/L, 100% HR al pulmo de contaminants i secrecions
e 37° C

— SATURACIO ISOTERMICA
— 44mg/L, 100% HR




Com acondicionem el gas?

Pressure Relief Recommended

* Nasal interface only
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Heated Inspiratory Circuit

= Delivers optimal humidity to the patient
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L'administracio d’alts fluxos produeix una millora en I'oxigenacio

.. Menor dilucio de I'oxigen administrat amb l'aire ambient

. Disminucio de I'espai mort (a =FO,)

1. Disminucio de les resistencies de v. aeria

V. Disminucio del treball respiratori i del cost metabolic del
condicionament de gasos.

V.  Efecte CPAP

vi. Canvis en el patré ventilatori

La respiracidé amb la boca oberta NO altera I'administracio la FO,

L'administracid d’alts fluxos millora el patré hemodinamic.

Proporciona un major confort.

Menor numero de desaturacions




Dilucid de I'oxigen
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Dilucio de I'oxigen
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‘ Canula nasal a 35 Ipm ‘
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Efecte sobre el patro ventilatori

Roca O. Respir Care 2010; 55: 408-413

Table 2. Subjective Evaluation and Respiratory, Hemodynamic, and Gas-Exchange Data*
Face Mask HENC P
Subjective Evaluation
Dyspnea 6.8 (4.1-1.9) 3.8 (1.3-5.8) 001
Mouth dryness 9.5 (8.0-10.0) 3 (2.3-7.0) =001
Overall comfort 5.0(2.3-6.8) 9.0 (8.0-10.0) =2 001
Respiratory and Gas-Exchange Variables
Total oxygen flow (L/min) 15.0 (12.0-20.0) 30.0 (21.3-38.7) = .001
Fraction of delivered oxygen 1.0 (0.8-1.0) 1.0 (0.8-1.0) 32
Respiratory rate (breaths/min) 28 (25-32) 21 (18=-27T) =001
pH' 142 = 1.38-7.47 7.44 (7.38-7.50) 06
P.o, (mm Hg)' 77 (64_88) 127 (83—191) 002
P.ico, (mm Hg)" 37 (33-45) 37 (32-43) S1
HCO;~ (mmol/L)' 25.0(22.1-28.5) 24.5(22.2-29.1) 09
Base excess (mmol/L)* 1.0(—2.34.8) -1.0(-2.3t0 5.3) 055
S, (%) 95 (91-97) 98 (96-99) 002
Hemodynamic Variables
Mean arterial pressure (mm Hg) 87 (76-94) 86 (71-93) 36
Heart rate (beats/min) 94 (77-112) 85 (73-108) = .09
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Hipotesi de I'estudi:
la CNAF es podria associar a una disminucio de la pre-carrega sense canvis al CC.

60+

50

40

30

ICV Collapse (%)

20

104

n=10 NYHA III

Medicions ecocardiografiques standart (ESC)

Roca O. et al. J Crit Care 2013; 28: 741



Estudi prospectiu d’intervencio sequencial. 20 pacients

IRA =Sp0O, <96% con F O, 2 0.5

Oxinova®, Carburos Medica, Spain
Respiflo Water and MN Adapter,
Tyco Healthcare, UK

Optiflow™,
Fisher and Paykel, New Zealand

30 minuts

30 minuts

La “mateixa F,0,” es va administrar amb els dos sistemes

Roca O. Respir Care 2010; 55: 408-413

temps




Confort

n= 20 ARF

dispnea

sequetat-boca confort global

Roca O. Respir Care 2010; 55: 408-413
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Predictors d’exit de 'OAF

Oxygenation 60 minutes after HFNC Respiratory rate 45 minutes after HFNC
250- R i
@ p=0.012
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HFMC success HFMNC failure 0-

HFMC success HFMC failure

Thoraco-abdominal asyncrony

15 minutes after HFNC

45- L'absencia d’una reduccié significativa a

"y la FR, la persisténcia d’'una menor
£ a0- oxigenacié i d’una asincronia toraco-
Eﬁ: abdominal, soén indicadors precogos de
# 19 fracas de 'OAF

5

o

HF MC success HF MC failure

Sztrymf B, et al. Intensive Care Med 2011;37:1780-1786




Intubem menys?

Retrospectiu

n=330 nens amb bronquiolitis

Intubation rates after introduction of HFNC

—=— HFNC
—— |ntubation

% of patients

D I I I 1
2005 2006 2007 2008 2009

Year

Schibler A, et al. Intensive Care Med 2011:37:847-852 .




Intubem menys? Retrospectiu

n=37 LTX reingressats per IRA

Need for MV

La utilitzaciéo d’'HFNC J{, necessitat de VM:

a A l'ingrés d’UCI:
OR 0.43 (95% CI 0.02-0.88; p=0.04)

i Durant I’estada a UCI:
OR 0.43 (95% CI 0.02-0.88; p=0.04)

NRM

NNT per evitar 1 intubaci6=3 pacients

Roca O, et al. Transplantation 2015; 99: 1092-98




Intubem menys?

‘ ORIGINAL ARTICLE

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

|ean-Pierre Frat. M.D.. Armaud W. Thille, M.D.. Ph.D.. Alain Mercat, M.D.. Fh.D.,

313 Underwent randomization

|

106 Were assigned to
high-flow—oxygen group

FHNC 50lpm / FO, 1
i x mantenir SpO, 92%
al menys 2 dies

Y

96 Were assigned to
standard-oxygen group

MV 10lpm
i X mantenir SpO, 92%

Frat JP, et al. N Engl J Med 2015; 372; 2185-9

|

111 Were assigned to non-
invasive-ventilation group

MV 10 Ipm

I x mantenir SpO, 92%

PS per Vt 7-10 ml/KgPI

PEEP 2-10 cmH20

F,0, x SpO, 92%

Sessions: 8 h /d, al menys 2 d




Intubem menys?

Cumulative Incidence of Intubation

Incidencia d’intubaci6. Poblacié general
1.0+

0.9

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

0.7+

0.6+

0.5+ Noninvasive ventilation
fr— Standard oxygen

049 High-flow oxygen

0.3
0.2+

0.1
log-rank test

0.0 I I I I I I I
0 4 8 12 16 20 24 28

Days since Enrollment

Frat JP, et al. N Engl J Med 2015; 372; 2185-9

RCT

n=300 ARF




Intubem menys?

Probabilitat de supervivencia. Poblacio general

Cumulative Probability of Survival

1.0
0.9+
0.8+
0.74
0.6+
0.5
0.4+
0.3+
0.2+

0.1+

0.0

P=0.02 b))log-rank test

| | | l | |
15 30 45 60 75 90

Days since Enrollment

Frat JP, et al. N Engl J Med 2015; 372; 2185-9

High-flow oxygen

“=%= Standard oxygen

Noninvasive ventilation

Incidéncia d’intubacio.
Poblacié amb PaO,/F0,<200 mmHg

04 RCT
J 77% ARF

£ Moninvasive ventilation
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5 H ;f ] e
£
3
E
2
o
:J:.I: !
= = . - - . |
0 4 L] 1 1] .l 1 1

Days since Encollment




Perdem temps d’or intubant meés tard als que fracassen?

Retraspective electronic search of patients I
treated with high flow nasal cannula al the RetrospeCtl g
Asan Medical Center in Korea between = 175
January 2013 and March 2014 {n=616)

439 patients were excluded
) Improved, and weaned from high flow nasal cannula (n=341)
Deteriorated, but not intubated (n=85)
Changed oygen dewice before infubation (n=13)

4
Critically ill patients with infubation despite
of hugh flow nasal cannula therapy (n=177)

e Mot transferred to intensve care unit (ICU) (n=2)

r
i
] |
v ¥ ¥ ¥ ¥ ¥
Transfer to other Hernilaturweaning{n-ﬁjll Deaths (n=48) | | Transferto other |1 Ventilator weaning (n=13) Dﬂﬂ[hs{"'ﬂil
hospitals before hospilals before
weaning (n=10) 37% | |Lweanng (n=2) 67%
¥ " ¥
Trachepstomy (n=23) Extubation (n=48) Tracheostomy (n=6) Extubation (n=7)

) e by

Alve at ICU Deaths at ICU || Alwe at ICU Deaths at ICU Alve at ICU Deaths at ICU || Alve at ICU Deaths at ICU
discharge discharge discharge discharge discharge discharge discharge discharge
{n=23) (n=0) {n=46) (n=3) {n=35) (n=1) {n=T) (n=0}

Kang BJ, et al. Intensive Care Med 2015; 41 (4): 623-32 .




Utilitat al weaning de |la VM

RCT
8320 Post tive ICU patients - =
OAF vs BIPAP T pate n=830 postop C. Cardiotx

Figure 2 Postoperative Patients Without Treatment Failee
A i 3103 Ineligible

1o - 2638 Mot at risk for needing oxygen therapy

_l_l_ 465 Did not have cardiothoracic surgery
0 e ey
. ¥
i B CRS 3217 Assessed for eligibility

2387 Excluded
T 1477 Contraindications to study treatments
"8 3 : ; 965 Had sleep apnea syndrome
342 Had nausea and/or vomiting
- 125 Had agitation andor confusion

45 Had hemodynamic instability
702 Mot invited to participate®

163 Previously included in another study

Patsen s Without Treatmsent Faflure, %

Full face mask 45 Study device not available

PS8i & fins Vt 8 mI/Kg 6 FR<25 1
PEEP 4 830 Randomized 50 Ipm
FiO2 0.5 1 segons SpO2 92-98% —— - FiO2 0.5 i segons SpO2 92-98%
416 Randomized to receive BiPAP . 414 Randomized to receive high-flow
416 Received treatment as nasal oxygen therapy
randomized 414 Received treatment as
) randomized
v . l |
416 Included in the primary analysis 414 Included in the primary analysis

Stéphan F et al, JAMA 2015; 313 (23): 2331-9




Utilitat al weaning de la VM

Pa0./FiQ,.pr (mmHg)

PaCO, (mmHg)
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Maggiore SM et al, Am J Respir Crit Care Med 2014;190(3):282-288
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Need for reintubation

% of patients

Wenturi mask

17.51

% of patients

HFNC

Need for NIV

Wenturi mask




Procediments invasius

Fibroscopy in patients with hypoxemic respiratory
insufficiency: Utility of the high-flow nasal cannula

Carmen Lomas ®, Oriol Roca *®“*, Antonio Alvarez ", Joan R. Masclans®

Respiratory Medicine CME 2009; 2: 121-124

« Pacient de 19, TxP bilateral (FQ).
« Ingres al SMI per pneumonia.

Dia 1: OAF 50 L (F,0, 0.85)
Dia 2: OAF 50 L: FBS

RBA + Pseudomones
Dia 3: OAF 40 (F,O, 0.5)
Dia 5: O, convencional
Dia 8: Alta del SMI a planta

RX torax pre-FBS




Com | quan utilitzar-la ?

High-flow oxygen cannula: a very effective method to correct
severe hypoxemia

Jean-Louis Vincent

J Thorac Dis 2015; 7(8): E207-8

Acute respiratory failure

YN

Hypoxemic Hypercapnic

If asssociated l
lv left heart failure

High-flow oxygen cannula

CPAP (with NIV?) NIV




INICI:

a Inict 30-50 Ipm F,O, 1.
u Baixem F,0, fins a aconseguir la SpO, requerida.

WEANING:

i Quan la F,0, es <0.5, comencem a baixar flux.
a Quan la FO,és <0.5 i el flux al voltant de 20 [pm
passem a sistema convencional

Masclans JR, et al. Clin Pulm Med 2012; 19; 127-30
Masclans JR, et al. Med Intensiva 2015:; 39: 505-515
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